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Introduction: Right ventricular (RV) failure remains a perplexing problem with poor clinical outcomes among patients with heart failure.  While implantable left ventricular (LV) assist devices are
successful for treating LV failure, there are few treatment options available for RV failure. Additionally, many patients experience recovery of RV function following implantation of left ventricular assist
devices (LVAD) but others do not.  It is unclear why some patients recover while others do not and predicting recovery is unreliable.  Moreover, despite many robust animal models available for LV
failure, animal models to evaluate RV failure are scarce.  We, therefore, sought to develop a robust animal model of chronic pressure-overload RV failure to serve as a platform for morphologic,
functional and molecular investigation of RV failure and its subsequent recovery to differentiate between a failing and failed RV.Methods: Adjustable pulmonary artery (PA) bands with implantable
actuating chambers (for band adjustment) were implanted into two, New Zealand white rabbits.  Anatomical and functional cardiac MRI was used to evaluate position of the PA bands and flow
characteristics across the band.  Transthoracic echocardiography (TTE) was used to evaluate the amount of PA constriction to determine the rate of PA constriction required to create pulmonary
hypertension but not circulatory collapse. Results: Both animals underwent successful implantation of the adjustable PA band.  Following recovery, MRI demonstrated correct positioning of the PA
banding device and turbulent flow abnormalities across the device without undue device-related artifact.  TTE demonstrated correct position and a pressure gradient across the device, which, increased
with PA band tightening.  Saline was injected into the actuating chamber to tighten the band.  Reductions in PA diameter of 20 and 60% were well tolerated and resulted in a gradient across the band of
9.7 and 21.2 mmHg respectively.  Further reductions in PA diameter, at one setting, resulted in cardiovascular collapse and death. Conclusions: An adjustable PA band with implantable actuating
chamber can be placed around the main pulmonary artery through a left thoracotomy.  Device position can be confirmed with either MRI or TTE.  Turbulent flow disturbances across the PA band can be
seen with MRI and pressure gradients can be measured with TTE.  This model of adjustable PA banding allows creation of pulmonary arterial hypertension that can be reversed allowing study not only
of RV failure but also recovery.
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Introduction: Little is known about the effects of pulseless circulation secondary to total cardiac replacement with a continuous flow total artificial heart (CFTAH).  The lack of flow variation has unknown
effects on the stretch receptors, vasculature, central nervous system, end-organs, neurohormones and many other physiologic parameters.  Measurement of plasma concentrations of epinephrine
(EPI) and norepinephrine (NE) may provide an index of the activity of the autonomic nervous system. EPI and NE levels are reflective of increased adrenergic activity and abnormal baroreflex control. 
Therefore, we sought to evaluate this aspect of the sypathetic nervous system during steady state pulseless circulation in calves implanted with dual continuous flow ventricular assist devices as a
CFTAH.Methods: Six Corriente-crossbred calves underwent bilateral ventriculectomy and total cardiac replacement with dual continuous flow ventricular assist devices to replace the pulmonary and
systemic pump functions of the native heart.  The calves survived between 30 and 92 days.  Serial assays of EPI and NE levels were measured at baseline, on postoperative day (POD) 1, and then
weekly thereafter. Results: Six calves survived between 30 and 92 days.  Mean EPI levels in the 6 animals were 1.1 +/- 1.5 pg/ml at preoperative baseline. From POD 1-14, there was sustained elevation
of mean EPI levels at 3.1 +/- 2.3 pg/ml.  However, beyond POD 14, values returned to near baseline, with mean EPI levels of 1.4 +/- 1.0 pg/ml.  This was in contrast to NE levels, which had a mean
baseline of 3.3 +/- 1.0 pg/ml and elevation to 15.8 +/- 18.9 pg/ml from POD 1 through 14.  But NE levels remained elevated, with mean of 9.9 +/- 7.0 beyond POD 14, which were sustained throughout the
study.Conclusions: These results demonstrated that circulating levels of both EPI and NE in 6 calves with a CFTAH increased after surgery and remained elevated for at least two weeks.  EPI levels
appeared to return to near baseline, while NE levels remained elevated to 30 days and as far as 92 days.  Further studies will be necessary to investigate the reasons for persistent noradrenaline
release, which may be due to the pulseless flow produced by dual continuous flow ventricular assist devices and the effect of this pulseless circulation on vascular physiology, baroreceptors, and the
central nervous system.  
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Introduction: The adoption of continuous flow technology into the field of mechanical circulatory support has provided a wealth of engineering and design advantages in the ongoing development of a
continuous flow total artificial heart (CFTAH).  However, little is known about the physiology of non-pulsatile blood flow and its effects on end-organ function.  In order to better understand the feasibility
and effects of continuous flow circulation, we sought to evaluate chemical markers of end-organ function in calves implanted with dual continuous flow ventricular assist devices for over 30
days.Methods: Six Corriente-crossbred calves underwent successful bilateral ventriculectomy and implantation of dual continuous flow ventricular assist devices for cardiac replacement.  Pumps
utilized for the study included the HeartMate II, HeartMate III, HeartWare, and MicroMed – each pair providing non-pulsatile pulmonary and systemic flow.  Serial lab draws (including CBC, Chem 17, and
blood gases) were performed at baseline, daily for the first 7 postoperative days, and weekly thereafter.  Additional labs were drawn at the discretion of the surgical team.Results: The six calves survived
an average of 62.5 days (ranging from 30-92 days).  Two of the calves were electively terminated at the conclusion of the study period, while the remaining animals expired due to right-sided pump
complications.  With a focus on pulmonary, renal, and hepatic biomarkers, serial lab draws demonstrated a preservation of end-organ function in all six calves.  The calves maintained an average
BUN/creatinine of 13.48/0.87 mg/dL (+/- 5.28/0.24) and a potassium level of 4.1 (+/- 0.38).  Direct and total bilirubin levels were 0.13 and 0.27 mg/dL, respectively (+/- 0.13/0.18), AST/ALT levels of
181.98/23.85 IU/L ( +/- 192.74/22.19), and glucose levels of 115.92 mg/dL (+/- 37.87).  Blood gases revealed an average pH of 7.48 (+/- 0.08), a pCO2 of 39.37 (+/- 5.86), a PO2 of 156 (+/- 62.84), and an
O2 saturation of 97% (+/-7).Conclusions: Serial laboratory analysis demonstrated preservation of overall end-organ function in all six calves supported with a CFTAH for over 30 days.  Despite a mild
postoperative transaminitis, there was no evidence of renal or hepatic failure, and appropriate oxygenation was maintained with a continuous flow pulmonary circuit.  The results suggest that the CFTAH
is capable of long-term cardiac replacement with biochemical preservation of end-organ function.
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Introduction: Lung transplantation recipients are at an increased risk for developing diverticulitis.  However, the incidence and natural history of diverticulitis has not been well characterized in this
patient population.Methods: We retrospectively examined the medical records of lung transplant recipients treated at a single institution between May 2008 and July 2013. IRB approval was obtained.
Patient demographics, history of diverticulitis, medical and surgical management, and outcomes were recorded.    Results: Between May 2008 and July 2013, 175 patients received unilateral lung
transplants, and 139 patients received bilateral lung transplants. Fourteen patients (4.5%) developed diverticulitis with a mean follow up of 442 days. Five patients (36%) had a previous history of
diverticulitis (50% of the surgically managed group and 16% of the medically managed group).  Of the 14 patients who developed diverticulitis, 11 (79%) developed diverticulitis within 1 year of their
transplant, 13 (93%) developed diverticulitis within 18 months, and all patients (14/14) developed diverticulitis within 2 years of transplant. The mean time between transplantation and onset of
diverticulitis was 195 days.  Patients who developed diverticulitis were older (mean age = 63) compared to the average lung transplant patient (mean age = 58).  The race, sex, and reason for
transplantation did not influence the development of diverticulitis.  Diverticulitis was more common in patients who received a unilateral lung transplant (5.1%) compared to a bilateral transplant (3.6%).
Of the 14 patients who developed diverticulitis, 8 (57%) were managed surgically, and 6 (43%) were managed medically.  Of the 8 surgically managed patients, two were initially managed conservatively
but failed medical management. Seven (all emergent surgeries) were treated with a sigmoid colectomy and end colostomy. One patient was electively treated with a sigmoid colectomy and primary
anastomosis.  The surgical mortality rate was 12.5%.  In the medically treated group (6 pts), 3 patients (50%) were treated without CT confirmation.  Of the remaining 3 medically managed patients,
none had “complicated” diverticulitis.  None went on to elective resection over the time period examined.  Conclusions: Diverticulitis is common after lung transplantation and occurs with a higher
incidence compared to the general population.  Diverticulitis usually occurs within the first two years following transplantation.  Select patients can be managed medically if their symptoms and CT scan
findings are mild and they respond promptly to medical treatment.  Surgical mortality rates are high in this patient population.  Vigilance in the early post-transplant period may allow for early diagnosis
and treatment.  
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Introduction: We tested the hypothesis that there are no significant differences in left ventricular and aortic hemodynamics in advanced stage heart failure patients supported by either a continuous flow
(CF) or  pulsatile flow (PF) left ventricular assist device (LVAD).Methods: Thirty-six patients with advanced heart failure were enrolled and prospectively studied. Aortic (Ao) and left ventricular (LV)
pressure and Ao and LVAD flow waveforms were measured intraoperatively with high fidelity catheters (Millar Instruments) and transit-time probes (Transonics) at the time of CF (Heartmate II, n=17) or
PF LVAD (Heartmate XVE, n=16, Thoratec IVAD, n=3) implant over a range of LVAD support by varying pump speed (rpm).  The level of support was categorized as partial (Ao valve opens) or full (Ao
valve closed) LV volume unloading.Results: Similar reductions in LV end-diastolic pressure, contractility, and external work with increasing PF and CF LVAD support were observed.  Aortic pressure and
vascular resistance were higher with CF compared to PF LVAD support. (Table 1)Conclusions: Both CF and PF LVAD pressure unload the left ventricle and reduce wall stress and external work.  Loss
of a pulse pressure leads to an increase in vascular resistance.  Patients receiving either a PF or CF LVAD can achieve similar outcomes with respect to symptoms from their CHF.  CF LVAD effects on
the peripheral vasculature might have a negative effect on myocardial recovery.
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Introduction: The efficacy of Off-Pump Coronary Artery Bypass Grafting (OFF-CAB) has recently been called into question, especially in selected subpopulations such as high-risk patients. The purpose
of this study was to establish whether there are any benefits of OFF-CAB. We analyzed 30-day outcomes in a consecutive series of patients who presented to a single institution for Coronary Artery
Bypass Grafting (CABG) based on STS predicted risk scores and pump status. Methods: Between 1994 and 2012, 6,666 CABGs were performed at our institution. Of these, 3,548 (53.2%) cases were
performed off-pump (Average numbers of grafts 3.4 per patient in each group). To provide a base for a legitimate comparison, we used the Society of Thoracic Surgeons Risk-Adjusted Scores
(STSRAS)   to evaluate expected operative mortality, reoperation for bleeding, permanent stroke, sternal wound infection, prolonged ventilation and renal failure. An Observed/Expected Ratio of <1
indicates that the observed results outperformed the prediction.  Results: In 3 of the 6 outcomes reoperation for bleeding, sternal wound infection and renal failure) both on pump CABG (ON-CAB) and
OFF-CAB had O/E ratios <1, indicating outcomes better than expected (Table 1). For operative mortality and permanent stroke, OFF-CAB had O/E ratios <1 compared to on-pump ON-CAB, which had
O/E ratios >1. Overall, in 5 of the 6 categories, OFF-CAB had better risk-adjusted outcomes compared to on-pump surgery (Table 1).Conclusions: In this study, we demonstrated that OFF-CAB when
compared to ON-CAB was more likely to have better than expected outcomes based on the predicted STS risk scores. The strength of this analysis comes from the large number of patients presented
as well as the use of STSRAS as a method to normalize the comparisons between the groups.   
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Introduction: Nearly 400,000 coronary artery bypass graft (CABG) procedures are performed annually in the United States. Surgical site infection (SSI) following CABG represents a major complication
associated with increased patient mortality. Antibiotic prophylaxis reduces the risk of SSI nearly five-fold. However, with the rising incidence of methicillin-resistant Staphylococcus aureus (MRSA), there
is a debate on the role of vancomycin for CABG prophylaxis. Guidelines from the Society of Thoracic Surgeons (STS) and Infectious Disease Society of America (IDSA) differ in their recommendations
and there is limited clinical data to inform clinicians. Therefore, we conducted an anonymous survey to characterize the current antibiotic prophylaxis practice patterns among hospitals in
California.Methods: We designed a web-based survey (www.surveymonkey.com) and sent it to 120 hospitals in California that performed CABG procedures. Hospital level data, including academic
affiliation and prevalence of MRSA, was extracted from the California Office of Statewide Health Planning and Development (OSHPD) database (http://www.oshpd.ca.gov). Answers were compiled with
Microsoft Excel and analyzed using descriptive statistics. The survey was approved by the UCLA Institutional Review Board.Results: Eighty-eight out of 120 (73%) hospitals responded to our survey.
Seventy-seven hospitals described their standard CABG prophylaxis; the majority (79%) used a cephalosporin alone (n = 61/77). In contrast, 21% of hospitals used a cephalosporin with vancomycin (n
= 13/77) and 4% used vancomycin alone (n = 3/77) (Fig. 1). Among the 16 hospitals that routinely used vancomycin, 38% were urban (n = 6/16), 19% were teaching hospitals (n = 3/16), and none had
high incidence of MRSA as defined by OSHPD. Thirty two hospitals reported broader spectrum prophylaxis for some patients; vancomycin alone for 59% of hospitals (n = 19/32), vancomycin with a
cephalosporin for 41% of hospitals (n = 13/32), and daptomycin was used in 9% of hospitals (n = 3/32). Overall, 51% of hospitals (n = 45/88) use vancomycin for routine prophylaxis, broader-spectrum
prophylaxis, or both. Among 45 hospitals that use vancomycin, providers are divided on the need to combine vancomycin with a cephalosporin (n = 20) versus using vancomycin alone (n =
25).Conclusions: Vancomycin is frequently used for CABG prophylaxis in California. Surprisingly, there is lack of consensus on the need to combine vancomycin with a cephalosporin and variation
between vancomycin as routine or broader spectrum prophylaxis. Practice variations are not clearly explained by hospital characteristics. With no clinical data to guide practice, further research is
warranted to understand the potential benefits and harms of commonly used prophylactic strategies.
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Introduction: Between 25 and 60% of patients undergoing cardiac surgery develop postoperative atrial fibrillation (POAF), which increases hospital length of stay, risks of thromboembolism and death.
Sympathetic overload, inflammation and atrial stretch have been previously implicated as causes of POAF. Preventative therapeutics, such as antiarrhythmic agents have associated side effects and
cannot be routinely used in all postoperative patients. Therefore, development of methods to predict impending POAF would potentially reduce the costs and morbidity associated with cardiac
surgery.The aim of this study was to identify electrocardiographic signatures prior to the onset of POAF.  We hypothesized that changes in autonomic state lead to POAF. We used Activation-
repolarization (ARI) and R-T intervals, both shown to correlate with cardiac action potential duration, as well as heart rate variability, as surrogate markers of sympathetic and parasympathetic inputs to
to the heart. Methods: Continuous ECG data for 53 randomly-selected cardiac surgery patients (27 with  POAF, 26 without) were collected from precordial lead V. Patients were excluded for the following
reasons: history of arrhythmias, dependence on ventricular pacing, and poor ECG signal quality. Short segments at 60, 10, 8, 6, 4, and 2 minutes prior to the first onset of POAF were analyzed in 5
subjects. To assess autonomic tone over a longer period, data were sampled in six patients (3 POAF)  from preoperative day 1 as well as  postoperative days 1 and 2. A custom computer program for
analysis was built to calculate heart rate variability, ARI’s, and  R-T intervals. Values were normalized for heart rate when necessary and a Student’s T-test (MS Excel) was used for statistical
analysis.Results: Among POAF patients, there was no significant trend seen in the 60 minutes preceding POAF in ARI, ARI dispersion, R-T, or R-T dispersion (P>.1). Additionally, no significant
difference was seen in either long term or short term heart rate variability using a Poincare plot (P>.1). When comparing longer term data from the pre- and postoperative phases, no statistically
significant changes in the above variables were noted in any patient (POAF or NPOAF) from preoperative baseline or between the two groups of patients (P>.1). Conclusions: Our results indicate that
surface precordial lead analysis of the activation-repolarization intervals and heart rate variability in postoperative cardiac surgery patients is not predictive for atrial fibrillation. This may be explained by
the presence of other mechanisms such as inflammation in generation of POAF. Recordings from the epicardial surface are warranted to further examine changes in autonomic tone prior to AF.
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Introduction: Extracorporeal life support (ECLS) is used to provide cardiopulmonary support in for patients with cardiac and/or respiratory failure. The Sequential Organ Failure Assessment (SOFA)
score is a physiologic score that predicts survival in critically ill patients, using respiratory, cardiovascular, liver, coagulation, renal, and neurological assessments. A SOFA score ranges from 0 to 24,
with a score > 11 correlating with high mortality. Accurate neurological assessment of ECLS patients is difficult secondary to the need for sedation and their illness, thereby making the calculation an
accurate SOFA score challenging. Inappropriate assignment of a neurologic score could give a higher mortality bias and thus minimal aggressive therapies. Therefore, we sought to determine if a
modified SOFA score (M-SOFA) would correlate with survival to ECLS decannulation.Methods: A single-center, IRB approved, retrospective study was performed evaluating adult patients who received
ECLS from 2012 to 2013. M-SOFA scores (excluding neurological assessment and adjustment of score to 0-20) were obtained during the 24-hour period prior to implementing ECLS. The standard
SOFA scoring system (Respiratory, Cardiovascular, Liver, Coagulation, Renal), excluding Neurologic assessment, was utilized, and the modified SOFA score was adjusted for a range of 0-20 points. 
Standard statistical methods were utilized. Receiver Operator Characteristic Curve (ROC) was utilized to determine the most predictive M-SOFA score.  Preoperative and postoperative factors were also
included in the analysis.Results: There were 30 patients who met study inclusion criteria (12 venovenous or VV, 18 venoarterial or VA). The median M-SOFA was 8.5 (range 3-13) and 70% of patients
survived to decannulation. Table 1 compares demographics and characteristics of patients who survived and those who did not survive to decannulation. On ROC analysis, as seen in Figure 1, an M-
SOFA score of 10 was optimal for sensitivity and specificity (area under the curve 0.55) to predict a positive clinical outcome, which was survival at decannulation from ECLS. Glascow coma scale could
only be successfully identified in 23% of cases.Conclusions: Neurological assessment of patients on ECLS is difficult, and an accurate neurologic assessment was possibly in only 23% of patients.  A
M-SOFA score of >10 may be predictive of poor clinical outcomes.  Based on this pilot study, further investigations are warranted to identify the potential role of M-SOFA in ECLS as an aid in the care of
patients with cardiopulmonary failure.
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Introduction: Endovascular repair of thoracic aortic aneurysms (TEVAR) has become an established method of treatment for patients with descending thoracic aortic aneurysms. Whereas certain
single institution studies have shown acceptable outcomes of TEVAR in the very elderly, there is a paucity of data regarding the safety of TEVAR in octogenarians and nonagenarians on a national level. 
We sought to determine the postoperative outcomes of thoracic aortic aneurysm endografting in octogenarians and older employing a national database.Methods: The Nationwide Inpatient Sample
(NIS) database was queried to identify all adult patients who underwent repair of a non-ruptured thoracic aortic aneurysm from 2001 to 2010. Patients were stratified into 4 groups based on age and
surgical approach: open ≥ 80, open < 80, endovascular ≥ 80, and endovascular < 80. Bivariate analysis compared the groups on demographics, clinical and hospital characteristics. Multivariable
logistic regression was used to investigate the odds of mortality and postoperative complications comparing the groups, with open < 80 as the reference, adjusting for demographics, hospital
characteristics, and discharge year. Discharge-level weights were applied. Results: Within the period of the NIS database reviewed, 12 655 patients underwent repair of a non-ruptured thoracic aortic
aneurysm. Of these, 11 651 (92%) were below 80 years of age, while 1,004 (8%) were 80 years and older.  Overall, 10 713 (85%) patients underwent open repair, compared to 1942 (15%) who
underwent endovascular repair. Adjusted odds ratios for mortality and post-operative complications are shown in Table 1. Conclusions: Endovascular repair of thoracic aortic aneurysms in patients 80
years of age and older is a viable option. In comparison to open repair, these patients had decreased mortality, as well as decreased neurologic, respiratory, and cardiac complications. These results
suggest that TEVAR for patients older than 80 years of age, may be considered as an attractive, less invasive treatment option.
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Introduction: Re-exploration for mediastinal bleeding after cardiac surgery is associated with adverse clinical outcomes. We evaluated a protocol designed to confirm the adequacy of hemostasis after
cardiac surgery and minimize re-explorations for bleeding.Methods: We reviewed a contemporary consecutive series (October 2006 to March 2013) of isolated coronary artery bypass grafting (CABG)
operations (n=1277) performed at a single academic institution. The mediastinal tube drainage assessment protocol used in these patients involved measuring mediastinal tube output every 5
minutes after sternal closure until the sterile drapes were taken down. The patient was transferred out of the operating room only if the drainage was less than 20 mL/5 min for two consecutive intervals.
The primary outcome measure was the incidence of re-exploration for mediastinal bleeding. In addition, we evaluated the incidences of perioperative (in-hospital/30-day) mortality and major
morbidity.Results: Mean patient age was 62.4±7.3 years. For the entire cohort, the actual versus predicted mortality and morbidity were 0.93% vs 1.66±1.83% and 9.63% vs 11.93±7.65%, respectively.
Only 5 patients (0.39%) required re-exploration for bleeding; this incidence was lower than the current national average of >1%. The incidences of major perioperative complications in the re-explored
patients were as follows: death (n=1), ≥48 h on ventilator (n=2), need for tracheostomy (n=2), perioperative myocardial infarction (n=1), cardiac arrest (n=1), requirement for mechanical circulatory
support (n=2), and renal failure necessitating dialysis (n=1). Of the 5 re-explored patients, 1 had compensated liver cirrhosis, and 1 bled from an erosion of a chest tube into a vein graft after undergoing
extensive endarterectomy of the left anterior descending artery.Conclusions: Implementing an intraoperative hemostasis assessment strategy based on chest tube output monitoring appears to
minimize, but does not eliminate, reoperation for bleeding in CABG patients. Patients who require re-exploration for bleeding are at risk for significant morbidity and mortality.
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Introduction: Postoperative pulmonary complications (PPC) including atelectasis, hypoxemia, pneumonitis and acute lung injury are unfortunately common causes of morbidity and mortality in surgical
patients, especially those undergoing lung resections. Protective lung ventilation using low tidal volumes has proven beneficial in treating patients with acute respiratory distress syndrome, but has not
shown benefit alone in surgical patients. An “open lung” ventilatory (OLV) strategy using low tidal volumes, low respiratory rate, low concentration inspired oxygen and high continuous positive airway
pressure has rarely been studied during general anesthesia. This pilot study evaluates the safety and efficacy of using the OLV strategy in patients undergoing major lung resections by open
thoracotomy, who are known to be the most difficult to oxygenate and ventilate intraoperatively and have an elevated incidence of PPC.Methods: 12 consecutive patients underwent a major lung
resection by open thoracotomy. After anesthesia induction, both lungs were ventilated using conventional techniques during which baseline physiologic parameters were measured and lung
compliance was calculated. The OLV ventilation strategy then was employed. Subsequently, a lung resection was performed by open thoracotomy using one-lung ventilation in the lateral decubitus
position. Data was collected throughout the procedure. The postoperative course was monitored for complications.Results: Of the 12 patients (M:F 6:6; mean age 68±7.7), 7 underwent lobectomies and
5 had segmentectomies. All were former or current smokers (mean pack years 43±10), most were quite obese (BMI 29±7), and lung function was reasonable (FEV1 80±16% of predicted). All recovery
room and discharge chest x-rays were free of atelectasis or infiltrate. No patient required postoperative supplemental oxygen and there were no complications or mortalities. The mean hospital stay
was 4±0.9 days and the mean discharge oxygen saturation was 97±1.3%. The OLV strategy provided consistent one-lung anesthesia significantly improving compliance by 58% (40±7 vs. 25±4, p=
0.002) with similar airway pressures, compared to conventional techniques. Post-resection oxygenation (SpO2/FiO2) was higher during OLV (433±11 vs. 386±15, p=0.008, by the Wilcoxon signed-rank
test).Conclusions: The OLV strategy has been shown previously to have protective benefits during prolonged mechanical ventilation for respiratory failure. Employing the OLV strategy in this small
cohort of lung resection patients proved safe and exceedingly effective, with no morbidity. Since postoperative pulmonary complications may be directly attributable to the anesthetic management
delivered during surgery, changing from conventional anesthesia methodology to an OLV strategy that optimizes lung mechanics and gas exchange may help reduce postoperative problems and
improve overall surgical results.
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Introduction: Managing multiple lung cancers (MLCs) that present synchronously as either multiple primary lung cancers or multifocal disease remains a clinical challenge, especially in the presence
of ground-glass opacities (GGOs).  The objective of this study was to assess components of the preoperative evaluation in the setting of MLCs.Methods: The preoperative work-up of patients who
presented with MLCs between 2005 and 2012 were reviewed retrospectively. Patient characteristics, preoperative studies, and pathologic data (PATH) were analyzed.Results: There were 77 patients
included (median age: 70 years; 72% female).  Tobacco use was prevalent (35±29 pack-years), but over 20% (16) had a history of <10 pack-years.  Only 4% (3) of patients had prior personal history of
lung cancer whereas 35% (27) had a positive family history. Median Charlson comorbidity score was 1 and FEV1 and DLCO were 87% and 83%, respectively, on pulmonary function testing.  All patients
had at least 1 CT scan; patients with GGOs had nearly double the mean number of CT scans compared to patients with solid only lesions. [Table] PET imaging was performed in 71% and detected
less lesions compared to CT scans and PATH (especially in patients with GGOs and 3 or more lesions), while CT scans and PATH identification were similar. [Table] Degree of FDG avidity (mild,
moderate, or high) on PET showed no association with tumor type (p = 0.86), grade of differentiation (p = 0.37), or any relationship to appearance on CT (solid component vs. pure GGO; p = 0.37). 
 Brain MRI was performed in 44% (34), of which 0% had any brain lesions.   Invasive mediastinal staging with mediastinoscopy was performed in 43% (33), of which 5 (6%) had positive mediastinal
lymph nodes.Conclusions: The presence of GGOs in the setting of MLCs is associated with more imaging whose value remains unclear. Despite its limited utility in characterizing GGOs, PET imaging
continues to be included in this setting and is associated with significant false negatives.  Brain MRI seemingly plays a very limited role in these patients. CT remains a reliable imaging modality for
MLCs. 



01.15 Character isation of endogenous cardiac stem cells (eCSCs) isolated from the four chambers of the adult human heart.

T. THEOLOGOU1, M. FIELD1  1Liverpool Heart And Chest Hospital NHS,Cardiothoracic And Regenerative Medicine,Liverpool, MERSEYSIDE, United Kingdom.

Introduction: Our findings and those of others show that the adult myocardium, including human, harbours a population of resident (endogenous) cardiac stem cells (eCSCs). They express the stem
cell factor receptor, c-kit, are distributed throughout the myocardium, are clonogenic, self-renewing and multi-potent, in that they differentiate into the 3 main cardiac lineages; cardiomyocytes, smooth
muscle and endothelial cells in vitro and in vivo. The objective of this study is to determine whether c-kitpos eCSCs isolated from the different cardiac chambers have a distinct transcriptional profile
depending on the chamber of origin.Methods: c-kitpos eCSCs were isolated by enzymatic digestion and purified by Magnetic Activated Cell Sorting (MACS; Miltenyi®) from samples taken from the Right
and left atria, right and left ventricle of the adult human heart. mRNA was isolated using Qiagen® microRNA kit, and then reverse transcribed using first strand cDNA synthesis with random hexamers
(Applied Biosystems). qRT-PCR was performed using SYBR Green (BioRad®) on a MyIQ thermocycler (BioRad®) for specific genes representative of the primary and secondary heart field, and their
chamber of origin developmental program.Results: c-kitpos eCSCs isolated from 15 samples (5LA, 1RA, 4LV, 5RA) have been processed.  c-kitpos eCSCs are distributed  throughout the myocardium
and in all 4 chambers of the heart. Transmitted light microscopic observations of c-kitpos eCSCs in culture from all the four cardiac chambers revealed that most of the isolated c-kitpos cells from the
human biopsies were generally small and rounded, consistent with a stable c-kitpos eCSC phenotype despite the chamber of origin. eCSCs c-kitpos can growth in cell culture in hypoxic conditions
between 7±12 days where they can  get full confluency. Transcriptional analysis using qRT-PCR analysis revealed that all the 4 cardiac chambers host c-kitpos eCSCs which express most of the genes
from the first and secondary heart field. Expression of transcripts for c-kit, Foxh1 Hand1, Hand2, Pitx-2, Tbx-5, Tbx-20, Hrt1, Hrt2, Fgf-8, Fgf-10, and Isl-1 were found at differential levels in c-kitpos

CD45neg eCSCs isolated from all the four cardiac chambers (LA, RA, RV and LV).Conclusions: This study is the first to show in humans that c-kitpos eCSCs don’t appear to have a ‘chamber-specific’
transcript footprint, and are therefore interchangeable between cardiac chambers. The eCSCs isolated from all the 4 cardiac chambers seems that they have a universal genetical profile despite their
chamber of origin.



01.16 Genome-Wide Transcriptional Analysis of Human Left and Right Internal Mammary Arter ies and their  use in Coronary Artery Bypass Grafting

G. Ferrari1, J. Quackenbush3, J. Strobeck2, C. K. Johnson2, R. Shaw2, M. E. Brizzio2, A. Zapolanski2, J. B. Grau2  1University Of Pennsylvania,Philadelphia, PA, USA 2The Valley Columbia Heart
Center,Cardiothoracic Surgery,Ridgewood, NJ, USA 3Dana-Farber Cancer Institute,Boston, MA, USA.

Introduction: In CABG, the combined use of Left and Right Internal Mammary Arteries (LIMA and RIMA) - collectively known as Bilateral IMAs (BIMAs) provides a survival advantage over LIMA alone.
Although evidence in favor of BIMA in CABG has been available for almost two decades, their routine use accounts for only 4% of CABG procedures in the US. Here we demonstrate that Right and Left
IMAs genome-wide expression profiles do not significantly different from each other.Methods: The mammary tissues from 32 patients were harvested at the time of CABG. Patient-matched aortic
tissues were used in each group as internal controls. RNA samples from BIMAs and aorta microdissections were amplified and hybridized to the Affymetrix U133A 2.0 GeneChip. Ingenuity Pathway
Assist (IPA) was used to search for over-representation of biological pathways and annotated gene functional classes cataloged in the Ingenuity Pathways Knowledge Base (IPKB).Results: Using an
adjusted p-value threshold less than 0.05, we found 249 genes that were differentially expressed in the complete sample set. Among these genes only five pathways were found to be moderately
significant using IPA analysis. However, none of these represented an obviously relevant class of pathways between LIMA and RIMA. As expected, in comparing the BIMAs to the aorta, we found
differences in pathways and processes associated with atherosclerosis, inflammation, and cell signaling.Conclusions: Our large genome-wide transcriptional analysis shows marginal differences
between LIMA and RIMA. This non-inferiority study provides support for a more widespread use of BIMAs as the preferred conduits in CABG.



01.17 Metformin Reduces Fatty Acid Oxidation In The Isolated Perfused Rat Heart

S. M. Brant1, M. L. Cobert1, L. M. West1, C. Holmes1, M. E. Jessen1, M. Peltz1  1University Of Texas Southwestern Medical Center,Cardiovascular And Thoracic Surgery,Dallas, TX, USA.

Introduction: Type 2 diabetes mellitus is a significant risk factor for coronary artery disease and cardiovascular morbidity and mortality. Treatment often involves oral agents such as metformin. 
Metformin therapy has been associated with improved cardiovascular outcomes in diabetic, and even in non-diabetic patients.  Fatty acids are the preferred myocardial substrate, but fatty acid oxidation
may be associated with myocyte injury, particularly under ischemic conditions. The mechanisms of action of metformin are not completely understood, but likely involve alterations in cellular
metabolism.  We hypothesize that metformin influences myocardial substrate selection by reducing fatty acid oxidation. Methods: Isolated rat hearts (n=4 per group) containing increasing
concentrations of metformin (control, 100µmol/L, 500µmol/L, 1000µmol/L) were perfused for 30 minutes with Krebs-Heinseleit buffer supplemented with different Carbon-13 (13C) labeling patterns of
fatty acids, ketones, lactate/pyruvate, and glucose.  Hearts were perfused with a Langendorff apparatus at 37°C. Myocardial oxygen consumption was measured at 10 minute intervals. Magnetic
resonance spectroscopy was performed on ventricular extracts and 13C isotopomer analysis was used to determine the relative contributions of substrates to myocardial oxidative metabolism. Groups
were compared by analysis of variance. A p-value of less than 0.05 was considered significant. Results: The addition of metformin to the perfusate significantly increased ketone oxidation at all
concentrations compared to control (p<.05).  Higher concentrations of metformin (500µmol/L and 1000µmol) also resulted in a significant reduction in fatty acid oxidation. Fatty acid oxidation was
reduced in the 100µmol/L metformin group, however this difference was not statistically significant (p=.09).  Oxidation of lactate/pyruvate and the unlabeled fraction was not different amongst groups. 
Minimal amounts of exogenous glucose were used in all groups, with levels too low to analyze for fractional contribution. See Table. Conclusions: Metformin alters myocardial substrate selection by
increasing ketone oxidation and reducing fatty acid oxidation.  The use of exogenous glucose is minimal under these conditions, and does not appear to be changed by metformin.  Further experiments
investigating the effects of metformin on myocardial substrate selection and reperfusion myocardial function under conditions of ischemia are warranted.  



01.18 Increased Cytosolic Ca2+ and Apoptosis Contr ibutes to Myocardial Dysfunction in Hyponatremia

D. Lee1, W. Ye1, K. Park2, J. Ma2, J. Ralston3, J. Zweier2, J. Crestanello1  1Wexner Medical Center At The Ohio State University,Division Of Cardiac Surgery,Columbus, OH, USA 2The Dorothy M. Davis
Heart And Lung Research Institute,Columbus, OH, USA 3Ross Heart Hospital,Columbus, OH, USA.

Introduction: Hyponatremia (serum Na+ < 135mEq/L) is a common electrolyte disorder in clinical practice.  Hyponatremia increases mortality in patients with heart disease; however, the mechanisms
remain unclear.  We postulated that hyponatremia impairs tolerance to myocardial ischemia by increasing cytosolic calcium (Ca2+) level and apoptosis.  Using a LAD ligation myocardial infarct model
in hyponatremic and control rats, we investigated the effects of hyponatremia on baseline cytosolic Ca2+ level in the myocytes and the expression of Na+/Ca2+ exchanger (NCX), sarco-endoplasmic
reticulum Ca2+-ATPase (SERCA 2a), and apoptosis related proteins.  Methods: Sprague-Dawley rats (n = 3-4) were divided into two groups: A) control (serum Na+ 137±0.4 mEq/L) and B) hyponatremia
(serum Na+ 109±2 mEq/L). Hyponatremia was induced by the infusion of DDAVP with a subcutaneous mini-osmotic pump (5 ng/hr) and by feeding the rats with AIN-76 liquid diet for 14 days. 
Myocardial infarction was induced by ligation of the left anterior descending coronary artery for 24 hrs.  Proteins were isolated from the infarct areas of rat heart tissues.  Myocardial expression of p-AKT,
AKT, NCX, and SERCA 2a were measured by western blot.  Cardiac myocytes were isolated from the left ventricle and the baseline cytosolic Ca2+ level was measured by Fura-2 fluorescent Ca2+

indicator.  Data is expressed as mean ± sem.Results: *See tableConclusions: Cytosolic Ca2+ was higher in hyponatremic myocytes than control and the expression of Na+/Ca2+ exchanger was lower
in hyponatremia than the control.  Additionally, hyponatremia increases myocyte apoptosis in the infarct area by increasing the expression of pro-apoptotic protein pAKT compared to control.  We
postulate that hyponatremia impairs tolerance to ischemia by down-regulating Na+/Ca2+ exchanger and therefore accumulating more Ca2+ in the cytosol as well as inducing apoptosis.  Modulation of
Ca2+ and apoptosis may be a strategy to improve outcomes in hyponatremic patients.



01.19 ALDH2 Expression In Myocardial Cells Is Increased In Response To Hypoxia Followed By Reoxygenation

C. T. Holley1, M. E. Lindsey3, E. M. Chappuis4, E. O. McFalls5, R. F. Kelly2, E. K. Long1  1University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA 2University Of Minnesota,Diuvision Of
Cardiothoracic Surgery,Minneapolis, MN, USA 3University Of Minnesota,Medical School,Minneapolis, MN, USA 4University Of Minnesota,Minneapolis, MN, USA 5Minneapolis Veterans Affairs Medical
Center,Cardiology And Cardiac Surgery,Minneapolis, MN, USA.

Introduction: Aldehyde dehydrogenases (ALDH) are a family of enzymes involved in the oxidation of aldehydes.  ALDH2 is an important mitochondrial antioxidant enzyme whose activation has been
shown to provide protection against ischemic events in rodent hearts.  However, mitochondrial expression and activity of ALDH2 in response to hypoxia in vitro has not been characterized.  We
hypothesize that increasing ALDH2 levels is a mitochondrial response to brief periods of hypoxia in myocardial cells.  To test this hypothesis, we subjected immortalized myocardial cell lines to varying
degrees of hypoxia and determined ALDH2 levels.Methods: Immortalized myocardial cell lines were maintained in cell culture media and divided into 7 groups.  A hypoxia chamber was used to subject
the myocardial cells to 5% oxygen for 1, 2, and 4 hours, with a control group cultured at atmospheric oxygen levels.  Each group of myocardial cells were then sub-divided to be immediately analyzed by
Western blot for ALDH2 expression or reoxygenated under atmospheric conditions for 24 hours before Western blot analysis for ALDH2 expression.  Resulting expression of ALDH2 in the myocardial
cells were then compared among the cells subjected to varying degrees of hypoxia with or without reoxygenation.Results: ALDH2 protein expression was not altered after 1, 2, or 4 hours of hypoxia
compared to control.  However, myocardial cells that were reoxygenated for 24 hours demonstrated a hypoxic-time dependent increase in ALDH2 expression compared to control, with the myocardial
cells subjected to 4 hours of ischemia prior to reoxygenation demonstrating the largest increase in ALDH2 expression (Figure).Conclusions: Following reoxygenation, myocardial cells in vitro which
were subjected to hypoxia demonstrated a time dependent increase in ALDH2 expression, suggesting ALDH2 expression is activated by transient ischemia.  As ALDH2 is a mitochondrial antioxidant
enzyme whose activation has been shown to be protective against cardiac ischemia/reperfusion, this data suggests that transient ischemia followed by reoxygenation may confer protection against
future ischemic events in part due to increased ALDH2.  This is consistent with in vivo ischemic preconditioning animal models which have shown brief periods of ischemia/reperfusion in myocardium
offer protection against future ischemic events.



01.20 Miniatur ized hemodynamic transesophageal echocardiogram (hTEE) can accurately diagnose pericardial tamponade after open-heart surgery.

S. Gupta1, J. Miessau1, H. T. Pitcher1, Q. Yang1, N. C. Cavarocchi1, H. Hirose1  1Thomas Jefferson University,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Postoperative tamponade after cardiac surgery using conventional cardiac monitoring parameters can be difficult to diagnose, and its diagnosis is critical because negative exploration is
not always benign and requires substantial resources.  In this population, transesophageal echocardiography (TEE) is the gold standard for diagnosis but not always available due to limited resources
and transthoracic echocardiography is not always diagnostic due to body habitus and surgical effects. Imacor has developed a 5 mm disposable hemodynamic transesophageal echocardiography
(hTEE) probe as a point of care device to be inserted at bedside in the intensive care unit.  We hypothesized the hTEE might provide appropriate information of cardiac tamponade. Methods: From May
2011 to July 2013, 129 patients (305 studies) underwent IRB approved Imacor hTEE imaging.  Among these studies, 26 of them were performed to rule out post-open heart surgery cardiac tamponade
for clinical suspicion of tamponade. The hTEE images were reviewed retrospectively and the patient outcomes were analyzed. Results: Out of the 26 hTEE studies, 13 studies showed no evidence of
tamponade and did not require re-exploration. Twelve studies were positive for pericardial tamponade and 8 of these cases went emergently to the operating room for evacuation of the hematoma.  Of
the 4 studies, which did not require re-operation, one study was positive for a large pericardial effusion, which was successfully drained by manipulation of the chest tubes, confirmatory study was
negative. One patient with tamponade by hTEE was not initially explored due to coagulopathy. However, several hours later, a repeat hTEE re-demonstrated tamponade, and the patient was sent back to
the operating room for positive exploration.  One patient was diagnosed with small hematoma, which was later confirmed by a formal TEE to have no tamponade physiology.  Another patient showing a
small hematoma in hTEE was stabilized medically without surgical exploration. Conclusions: his disposable hTEE probe allowed us to predict with 100% accuracy pericardial tamponade and is a
valuable tool in hemodynamic management in the intensive care unit.  Since hTEE can be available in the intensive care unit 24/7 and performed by intensivists, allowing rapid evaluations and reducing
resource utilization.





02.01 Impact of Current Smoking on the Occurrence of Wound Complications Following Cholecystectomy.

S. Selvarajah1, A. A. Ahmed1, E. B. Schneider1, D. Schwartz1, C. J. Abularrage1, X. Hui1, T. M. Pawlik1, A. H. Haider1  1Johns Hopkins University School Of Medicine,Center For Surgical Trials And
Outcomes Research,Baltimore, MD, USA.

Introduction: In the U.S, approximately 800,000 cholecystectomies are performed annually, mostly for gallstone-related disease, with laparoscopic cholecystectomy becoming the favored alternative to
open cholecystectomy having been shown to be associated with reduced risk of post-operative complications. We sought to determine how smoking status influenced the risk of wound complications
following open and laparoscopic cholecystectomy.Methods: Using the American College of Surgeons National Surgical Quality Improvement Program database 2005-2011, patients aged ≥18 who had
undergone cholecystectomy were identified using principal CPT codes. Multivariate analysis was performed to assess the association between occurrence of wound complications and smoking
status, by surgical method, after adjusting for demographic factors, co-morbidities and intra-operative details.Results: 143,753 cholecystectomy patients were identified of whom 128,692 (89.5%)
underwent laparoscopic surgery. 70.2% (n=100,710) were females, 19.3% (n=27,788) were current smokers and 10.0% (n=14,329) were emergent cases. Current smokers were younger than non-
current smokers (mean age: 44.2 years (SD14.9) vs. 51.6 years (SD17.9);p<0.05). Surgical site infection (SSI) occurred in 2,773 patients and wound dehiscence in 150 patients. Compared with non-
current smokers, current smokers demonstrated increased odds of wound dehiscence after both open (AOR 4.3 (p<0.05) and laparoscopic (AOR 2.1 p<0.05) cholecystectomy. However, there was no
difference in the risk of SSI in current vs. non-current smokers. Having either type of wound complication increased the median post-operative length of stay from 1 to 5 days (p<0.05) for patients with
wound dehiscence and from 1 to 3 days for those with SSI (p<0.05).Conclusions: Current smokers were more likely to have wound dehiscence after cholecystectomy, regardless of surgical technique.
Occurrence of wound complications increased post-operative LOS significantly. Because majority of cholecystectomies are performed electively, ensuring smoking abstinence prior to surgery could
reduce the risk of wound complications, particularly dehiscence. 



02.02 Modifiable Risk Factors for Postoperativ e Infection in Hepatobiliary and Pancreatic Surgery

Z. M. Dong1, K. Han1, M. R. Rosengart2, A. Tsung3  1University Of Pittsburgh School Of Medicine,Pittsburgh, PA, USA 2University Of Pittsburgh School Of Medicine,Division Of General
Surgery/Department Of Surgery,Pittsburgh, PA, USA 3University Of Pittsburgh School Of Medicine,Division Of Hepatobiliary & Pancreatic Surgery/Department Of Surgery,Pittsburgh, PA, USA.

Introduction: Hepatobiliary and pancreatic resections are associated with a high prevalence of postoperative nosocomial infection, which are costly and decrease overall survival time after surgery. It is
unknown whether inpatient preoperative evaluation increases the risk of postoperative infection. Our aim was to examine the effect of inpatient preoperative evaluation on the risk of postoperative
infection.Methods: We conducted a retrospective cohort study of 1353 patients undergoing hepatobiliary and pancreatic operations at our institution between 1/2008 and 2/2013. Our primary outcome
was postoperative infection as classified by definitions of the Centers for Disease Control and Prevention. Our primary exposure of interest was inpatient vs. outpatient preoperative evaluation. We
abstracted the following covariates: demographics, primary diagnosis, type of surgery, preoperative laboratory values, duration of operation, intraoperative blood transfusion, and tobacco use. Univariate
analyses of continuous and categorical data were performed using t test or chi-squared analysis. We performed multivariate logistic regression to determine the association between preoperative
admission and postoperative infection. We considered p value < 0.05 significant. All statistical analyses conducted with STATA 12SE.Results: A total of 1353 patients were analyzed. The median age
was 61 years (range, 18-91) and 600 (44%) were males. We observed a trend toward increased risk of any infection for those admitted preoperatively versus those not admitted preoperatively (10.7%
vs. 7.3%, p=0.058). Inpatient preoperative evaluation was associated with a significant increase in surgical-site infection (6.4% vs. 3.5%, p=0.031). After adjusting for age, operative time, operative blood,
smoking, gender and primary diagnosis, the association between preadmission and postoperative infection was no longer significant (OR 1.52 OR, .95% CI 0.89-2.58, p=0.13). However, there was still
a trend towards significance for the association between inpatient evaluation and surgical-site infection (OR 1.95, 95% CI 0.97-3.92, p=0.06).Conclusions: In this retrospective cohort study of patients
that underwent hepatobiliary and pancreatic surgeries, inpatient preoperative evaluation increases the risk of postoperative surgical-site infections with hospital-acquired organisms. Further studies will
be necessary to help establish the optimal timing of evaluations and interventions to improve patient outcomes and reduce costs due to unnecessary hospitalizations.



02.03 Hepatit is B and C among Liv er Transplant Patients with Hepatocellular Cancer: Character istics and Outcomes across Racial/Ethnic Groupings

P. H. Lam1, A. C. Obirieze2, S. Onyewu2, I. Nwokeabia1, K. L. Martin1, C. O. Callender4, W. Frederick3, L. L. Wilson3  1Howard University College Of Medicine,Washington, DC, USA 2Outcomes Research
Center, Department Of Surgery, Howard University College Of Medicine,Washington, DC, USA 3Division Of Surgical Oncology, Department Of Surgery, Howard University College Of
Medicine,Washington, DC, USA 4Department Of Surgery, Howard University College Of Medicine,Washington, DC, USA.

Introduction: Chronic viral hepatitides, specifically hepatitis B (HBV) and C (HCV) infections, account for the majority of hepatocellular cancer (HCC) and subsequent liver transplantation cases. By the
end of 2013, HCC incidence and mortality rates are estimated to reach 30,640 new cases and 21,670 deaths in the US, respectively. After liver resection, liver transplantation is the most common
treatment modality for HCC. There is a paucity of research characterizing this liver transplant patient population, leading to this study reviewing the characteristics and outcomes among HCC patients
undergoing liver transplantation using a national population-based database.Methods: The Nationwide Inpatient Sample database (2001 to 2010) was reviewed. We identified adult patients aged 18
years or older who underwent liver transplantation for HCC, using appropriate ICD-9-CM procedure and diagnosis codes. Patients were further identified and grouped as HBV, HCV, or non-HBV or HCV
using ICD-9-CM codes. Patients with HBV and HCV co-infection were excluded. Bivariate analyses were used to assess patient characteristics, case-mix, and outcomes across the 3 groups and
among ethnic groups.Results: Of the 10,118 patients who underwent liver transplantation between 2001 and 2010, 2,269 (22%) patients met our inclusion criteria: 1,271 (56%) HCV, 145 (6%) HBV, and
580 (37%) non-HBV/HCV. Among patients with HBV, the mean age was 55 ± 7 years. Across ethnicities within this group, variation in mean age was seen (49 ± 15, 59 ± 7, and 56 ± 9 for black, white,
and Asian/Pacific Islanders (APIs), respectively). This variation was not seen among HCV patients. Liver transplant patients with HCV were white (52%), API (8%), and black (7%). Those with HBV were
API (61%), white (17%), and black (9%). Within races/ethnicities, the rates of HCV vs. HBV varied (96% vs. 4% for white, 87% vs. 13% for black, 98% vs. 2% for Hispanic, and 53% vs. 47% for APIs,
p<0.001). Crude transplant mortality rates were highest in black HBV patients vs. whites vs. APIs (8% vs. 4% vs. 3%, p=0.9); rates were also highest in black HCV patients vs. whites vs. APIs (4% vs. 2%
vs. 2%, p=0.8); rates were higher in HBV patients vs. HCV (4% vs. 2%, p<0.001). Among the non-HBV or HCV patients, the most frequent primary diagnosis was liver cirrhosis (36%), then primary
malignant liver neoplasm (35%). The mean age was 57 ± 8 years.Conclusions: Our study demonstrates that majority of liver transplant patients with HCC had chronic HCV infections. HCV was more
prevalent in whites, while HBV was seen more in APIs. Although black patients comprised the smallest number of HBV patients, they were youngest and had the highest transplant mortality rates.
Mortality rates in HBV patients were higher than HCV. These findings suggest a disparity in transplant mortality across ethnic groups and between HBV and HCV patients. Future studies to explore
these disparities are needed to improve intervention for these patients.



02.04 Implementation of Standardized Care Pathways: An Experience with Distal Pancreatectomy

D. P. Nussbaum1, K. Penne1, P. J. Speicher1, A. Perez1, R. R. White1, B. M. Clary1, D. S. Tyler1, D. G. Blazer1  1Duke University Medical Center,Department Of Surgery,Durham, NC, USA.

Introduction: Previous studies have indicated that standardized care pathways (SCPs) are associated with shorter hospital length of stay (HLOS) in patients undergoing pancreatic surgery. In April
2011, a SCP was introduced at our institution for all patients undergoing distal pancreatectomy (DP).Methods: A retrospective review of 150 consecutive patients undergoing DP between November
2006 and November 2012 was completed. Patients treated pre- and post-implementation of the SCP were compared. Univariate comparison followed by multivariable linear regression analysis was
performed to identify independent predictors of HLOS. In addition, institutional results were compared to the top 20 University HealthSystem Consortium Cancer Centers (UHC-C20).Results: There
were no differences in demographic or pre-operative factors between SCP patients (n=50) and pre-SCP patients (n=100). A splenectomy was performed more frequently in SCP patients (52 vs. 38%,
p=0.12), and splenic vessel preservation was less common (4 vs. 16%, p=0.06). In the SCP group, more patients had concomitant non-pancreatic procedures (26 vs. 12%, p=0.04). There were no
significant differences in pancreatic drainage procedures, vascular reconstruction, or feeding tube placement. Length of surgery and estimated blood loss were similar between groups. Overall,
complication rates (Clavien-Dindo grade>2) were similar (26 vs. 24%, p=0.84). There was no significant difference in surgical site infection (14 vs. 22%, p=0.28) or pancreatic fistulae (52 vs. 37%,
p=0.11); however, pancreatic fistulae with ISGPF grade B/C were identified more frequently in the SCP group (20 vs. 7%, p=0.03). In the SCP group, HLOS was shorter (6 vs. 7 days, p=0.03). There were
no differences in readmission, reoperation, or mortality rates. In univariate analysis, SCP status, laparoscopic technique, drainage procedure, feeding tube placement, other non-pancreatic procedures,
and IPMN were associated with HLOS; however, after multivariable adjustment, only technique, drainage procedure, feeding tube placement, and non-pancreatic procedures were independent
predictors of HLOS. Laparoscopic technique was more common in SCP patients (62% vs. 13%, p<0.001). Like SCP status, laparoscopic technique was associated with shorter HLOS (5 vs. 7 days,
p<0.001). Among neither the laparoscopic nor open subgroups did SCP status further improve outcomes. Finally, the UHC-C20 mean HLOS for patients undergoing DP over the period of this study was
7.1 days, conferring a pre-implementation observed:expected (O:E) HLOS ratio of 1.0.Conclusions: When controlling for other factors, SCP was not an independent predictor of HLOS. Increased use of
laparoscopy likely accounts for shorter HLOS in the SCP group. Pre-implementation HLOS was similar to other top institutions (O:E = 1), which may represent a reason why SCP did not result in
decreased HLOS. In the future, it will be important to identify subgroups for whom SCPs improve HLOS, for example, hospitals where the baseline HLOS is longer.



02.05 An NSQUIP-Based Regression Model of Venous Thromboembolism Risk Following Major Hepatic Resection

J. J. Schwartz1, H. Thiesset2, A. Redd2  1University Of Texas Southwestern Medical Center,Surgical Transplantation/Surgery,Dallas, TX, USA 2University Of Utah,Epidemiology/General Surgery,Salt Lake
City, UT, USA.

Introduction: Despite an international normalized ratio that is frequently elevated,patients with advanced chronic liver disease are considered to have a heightened risk of venous thromboembolism
(VTE).  With the decision toprophylax against VTE frequently predicated on assessment ofindividualized patient risk, the aim of this study was to develop apredictive model to assess the risk of VTE after
major hepatic resection(MHR).Methods: For the multivariate regression model, variables at a significance levelof p < 0.05 were chosen from univariate analysis of the National SurgicalQuality
Improvement Program (NSQIP) database for the years 2006-2011 (Table 1). The model was calibrated by adjusting the relative weight of the cases using the LASSO procedure.  A p-value of 0.25,
chosen for preliminary screening, yielded 49 variables.  The most parsimonious model falling within 1 s.d. of the absolute best performing model was chosen as the final version, yielding a C-statistic
0.8448 (Figure 1).Results: For the years studied, the incidence of pulmonary embolus and deep vein thrombosis for MHR ranged from 1.11-1.68% and 1.56-2.68%, respectively, amongst268 NSQUIP
institutions.   The model depicted demonstrates 80% sensitivity and 77.2% specificity. As such, it would have failed to flag 28 of the 143 cases as high risk and would have flagged 1688 of 7408 as high
risk who did not develop VTE. Conclusions: With the ability to calibrate the model according to a practitioner’s own risk threshold, we conclude that this method may be useful in screening patients and
determining the need for VTE prophylaxis after MHR.





02.06 Magnetic Resonance Cholangio-pancreatography before an Endoscopic Retrograde Cholangio-pancreatography: Is it really required?

H. Aziz1, B. Joseph1, V. Pandit1, N. Kulvatunyou1, T. O'Keeffe1, A. Hashmi1, A. Tang1, J. Wynne1, L. Gries1, G. Vercruysse1, R. S. Friese1, P. Rhee1  1University Of Arizona,Tucson, AZ, USA.

Introduction: Magnetic Resonance Cholangio-pancreatography (MRCP) is routinely performed before an Endoscopic Retrograde Cholangio-pancreatography (ERCP) for managing patients with gall
bladder duct stones. The aim of this study was to evaluate the utility of an MRCP before an ERCP in patients with Choledocholithiasis. Methods: This is a one year (2009) retrospective analysis of the
Nationwide Inpatient Sample (NIS) database.  Patients with Choledocholithiasis were identified using ICD 9 diagnosis codes. Patients who underwent an ERCP and/or MRCP were abstracted using
ICD 9 procedure codes. Only patients with diagnosed choledolithiasis (without cholangitis and cholecystitis) who underwent an ERCP were included. Primary outcome measure was hospital length of
stay and secondary outcome was hospital charges.  Results: A total of 33,474 patients with ERCP were included of which; 36.8% (n=12,318) patients underwent a MRCP before an ERCP. There was
no difference in age (58.9±21.5 vs. 60.7±19.5, p=0.1), females (69.8% vs. 67.2%, p=0.09), and Charlson co-morbidity Index (1.8±0.7 vs. 1.6±0.9, p=0.2) between patients who underwent a MRCP before
an ERCP and patients who underwent an ERCP alone.  Patients who had an MRCP before an ERCP were more likely to be an emergent type of admission (25% vs. 15%, p=0.02) and admitted on a
weekend (31.2% vs. 26.4%, p=0.04). Patients with a MRCP before an ERCP were more likely to have longer hospital length of stay (12.5±8.1 vs. 8.9±5.9, p=0.01) and higher hospital charges
(92,457±61657 vs. 64,123±059,618, p=0.01).  There was no difference in in-hospital complications (p=0.1) between the two groups.Conclusions: MRCP before an ERCP in patients with
Choledocholithiasis is not warranted. ERCP should be a definitive therapy for managing patients with Choledocholithiasis.



02.07 Outcomes of a Fast-Track Pathway for Urgent Laparoscopic Cholecystectomy

K. Katchko1, C. Trevino1, M. Bruce1, A. Verhaalan1, T. Webb1  1Medical College Of Wisconsin,Trauma/Critical Care,Milwaukee, WI, USA.

Introduction: The Acute Care Surgery paradigm has led to increased interest in the management and outcomes of urgent and emergent general surgical diseases. In non-urgent surgical situations
standardized post-surgical protocols have been shown to reduce length of stay (LOS) and associated costs without increasing readmission rates. This study investigates outcomes following
implementation of a fast-track protocol for urgent laparoscopic cholecystectomy. With protocol implementation it was anticipated that length of stay would be significantly reduced, while patient
satisfaction scores, post-operative complications and readmission rates would remain unchanged.  This study also attempted to determine what factors predicted completion of the fast track
protocol.Methods: A retrospective review of all urgent laparoscopic cholecystectomy cases between July 2010 and May 2013 was performed. The historical control (PRE) group included admissions
from July 2010-June 2011. Patients treated between July 2011 and May 2013(POST) were divided into those on the fast-track pathway (FT) and those who began but failed to complete the pathway
(NON-FT). Average LOS, readmission, and post-operative complications rates were compared between PRE, POST, FT and NON-FT populations. Age, post-operative complications, weekend versus
weekday surgery, and medications given were evaluated by logistic regression analysis to determine factors predicting completion of the FT. Patient satisfaction scores between FT and NON-FT
patients were compared.Results: Analysis revealed that age, gender, admitting and discharge diagnoses were similar between PRE (n=131) and POST (n=272). Readmission (12% vs. 10%) and post-
operative complications (1.9% vs. 1.7%) were not different between PRE and POST groups. LOS was reduced from1.95 days vs. 1.5 days, though not statistically significant (p=.06). Within the POST
cohort, the LOS comparing FT (n=29) to NON-FT (n=30) was significantly reduced from 1.01 days to .42 days (p<.001). Post-operative acetaminophen and/or NSAIDS use predicted completion of FT
whereas age, post-op complications, and day of the week did not. Satisfaction scores were high and similar between FT and non-FT (4.69 vs. 4.56, p=.40).Conclusions: Patients can be managed
successfully utilizing a fast track protocol and achieve significantly shorter LOS, similar outcomes, and high satisfaction with their care Multi-modal pain management appears to play a crucial role for
successful completion of a fast-track protocol. Further study is necessary to determine which patients are most likely to benefit from a pathway in the acute care surgery setting. 



02.08 Spleen Preserv ing Distal Pancreatectomy: Is it Worth it?

B. I. Nwannunu1, C. Thompson1, I. D. Nwokeabia1, A. C. Obirieze1, G. Ortega1, E. E. Cornwell1, T. M. Fullum1  1Howard University College Of Medicine,Minimally Invasive And Bariatric
Surgery,Washington, DC, USA.

Introduction: Distal pancreatectomy with splenectomy (DPS) is preferred by many surgeons because of technical considerations surrounding the two organs’ shared blood supply. The technique of
spleen-preserving distal pancreatectomy (SPDP) emerged as an alternate surgical approach for surgeons concerned with the potential consequences associated with removing the spleen. The
objective of this study is to determine differences in hospital outcomes between SPDP and DPS using the Nationwide Inpatient Sample (NIS) database.Methods: A retrospective review was performed
using the Healthcare Cost and Utilization Project-Nationwide Inpatient Sample (HCUP-NIS) for the years 1998-2010. Bivariate analysis of the data was performed using Pearson’s Chi2 and a level of
confidence was set at 0.05.  Multivariate analyses were performed adjusting for patient and hospital level characteristics.Results: 3976 patients met our inclusion criteria. 63% were female, 56% white,
32% were between the ages of 50-64 (mean: 54 years). 2868 patients were in the splenectomy (DPS) group, and 1108 patients were in the spleen-preserving (SPDP) group. On bivariate analysis, the
DPS group had a higher rate of transfusion than the SPDP group (13% vs. 8%, P = 0.001). On multivariate analysis, when adjusting for both patient and hospital level characteristics, it was found that
the risk of mortality was increased in transfused patients (OR 2.76 P= 0.010, 95 CI 1.27-6.01) and the risk of transfusion was increased in patients undergoing DPS (OR 1.53 P=0.004, 95 CI 1.15-
2.04). Conclusions: Our study revealed that SPDP and DPS had similar morbidity and that the SPDP procedure may be associated with less blood loss and lower mortality. Mortality was directly
associated with the need for transfusion. A spleen-preserving distal pancreatectomy should be considered for benign lesions of the pancreas.



02.09 An Acute Care Surgery Dilemma: Immediate Laparoscopic Cholecystectomy In Patients On Anti Platelet Therapy

H. Aziz1, B. Joseph1, B. Rawashdeh1, N. Kulvatunyou1, V. Pandit1, Q. Jehangir1, A. Tang1, T. O'Keeffe1, J. Wynne1, G. Vercruysse1, R. S. Friese1, P. Rhee1  1University Of Arizona,Trauma, Critical Care,
Emergency Surgery, And Burns,Tucson, AZ, USA.

Introduction: The current literature regarding hemorrhagic complications in patients on long-term antiplatelet (AP) therapy undergoing immediate laparoscopic cholecystectomy is limited.  The aim of
our study was to describe hemorrhagic complications in patients on pre-hospital anti-platelet therapy undergoing immediate cholecystectomy.Methods: We performed a one-year retrospective analysis
of our prospectively maintained acute care surgery database. The two groups (AP group vs. No-AP group) were matched in a 1:1ratio for age, gender, previous abdominal surgeries, and co-morbidities.
Primary outcome measures were: intra-operative hemorrhage, post-operative anemia, need for blood transfusion, and conversion to open cholecystectomy. Intraoperative hemorrhage was defined as
intraoperative blood loss of > 100 ml; post-op anemia was defined by > 2 g/dL drop in hemoglobin. Results: A total of 112 [AP:56, No-AP:56] patients were included in the analysis. The mean age was
65.9±10 years, 53.5% were male. Within the antiplatelet group (n=56); 45 patients were on aspirin therapy, 8 patients on Clopidogrel therapy, while 3 patients were on combination of aspirin and
Clopidogrel therapy.Conclusions: Immediate laparoscopic cholecystectomy is a safe procedure in patients on long term antiplatelet therapy. Pre-hospital use of antiplatelet therapy as an independent
factor should not be used to delay immediate cholecystectomy.



02.10 Management and Outcomes of Patients with Suspected Choledocholithiasis within a Safety Net System

B. M. Jaouen1,2, R. T. Stovall1,3, M. S. Rodil1, F. M. Pieracci1,3  1Denver Health Medical Center,Department Of Surgery,Denver, CO, USA 2St. Louis University,School Of Medicine,St. Louis, MO,
USA 3University Of Colorado Denver,School Of Medicine,Aurora, CO, USA.

Introduction: The optimal management strategy for suspected choledocholithiasis remains debated. Patients who present to safety net hospitals tend to have more advanced disease and are less
likely to follow up for definitive treatment. The aim of this study was to characterize our patients with suspected choledocholithiasis with respect to 1) incidence of associated cholecystitis 2) likelihood of
confirmed common bile duct (CBD) stone and 3) the likelihood of index admission cholecystectomy.Methods: This was a retrospective chart review of patients at our safety net hospital on the acute
care surgery service from June 2012 to May 2013. We included patients with suspected choledocholithiasis, defined as cholelithiasis with either admission direct hyperbilirubinemia or a dilated CBD
on admission trans-abdominal ultrasonography. Two treatment approaches were identified: patients that had a laparoscopic cholecystectomy first (LC first) and patients that had endoscopic retrograde
cholangiopancreatography first (ERCP first).  Demographics and outcomes, including associated cholecystitis (evidenced by pathology or ultrasound findings if pathology was not available), likelihood
of CBD stone on cholangiography [either intra-operative cholangiogram (IOC) or ERCP], same admission cholecystectomy, time from admission to first procedure, number of procedures, and length of
stay were abstracted. Data are listed as mean (range) or number (%). Statistics: t-test and chi-squared. Alpha=0.05Results: There were 38 total patients; age 38 years (15-64), male 11 (29%),
admission direct bilirubin 2.1 mg/dL (0.1-12.8), admission ultrasound CBD diameter 8.9 mm (5.0-16.0). 36 patients (94.7%) had associated cholecystitis. Twenty-five patients (65.8%) had LC first; 13
(34.2%) had ERCP first. Overall, 25 patients (66%) had a confirmed CBD stone. Thirty-two patients (84%) had same admission cholecystectomy. The likelihood of same admission cholecystectomy
was significantly greater with a LC first approach as opposed to an ERCP first approach (100% vs. 54%, respectively, p<0.01). Comparing LC first and ERCP first strategies, among the patients who
had index admission cholecystectomy (n=32), time to first procedure (26.3 vs. 29.9 hours, respectively, p=0.78), total number of procedures (1.7 vs. 2.0, respectively, p=0.46), and length of stay (4.6 vs.
4.3 days, respectively p=0.89) were similar.Conclusions: Nearly all patients with suspected choledocholithiasis had associated cholecystitis, and one third of these patients did not have confirmation
of CBD stone. Furthermore, if an ERCP first strategy was chosen, only one half of patients underwent index admission cholecystectomy. Finally, hospital outcomes were comparable between the LC
first and ERCP first strategies. These data suggest that a LC first approach would be superior to an ERCP first approach within our safety net population with respect to treatment of associated
cholecystitis, avoidance of unnecessary ERCP, and prevention of future gallstone-related disease.



02.11 MELD predicts mortality in conserv ativ ely managed cirrhotics with pneumatosis

F. Karipineni1, J. Pang1, A. Parsikia1, A. Joshi1, S. Campos1, M. Horrow1, J. Ortiz1  1Albert Einstein College Of Medicine,Bronx, NY, USA 2Indiana University School Of Medicine,Department Of
Surgery,Indianapolis, IN, USA 3Indiana University School Of Medicine,Department Of Biochemistry And Molecular Biology,Indianapolis, IN, USA.

Introduction: Pneumatosis intestinalis (PI) is a radiologic finding associated with multiple conditions and a generally high mortality rate. This is the first study addressing the management of PI in
cirrhotics. While conservative treatment is an accepted approach to PI in the general population, it is unknown whether the same is true when treating cirrhotics.Methods: We retrospectively identified
cases of PI found on computed tomography (CT) scans performed on cirrhotics from 2004-2011. Chart review included comorbidities, hospital course, trends in serum lactate levels, APACHE scores,
MELD scores (Table 1). Ten cirrhotics with PI were identified. Nine were managed conservatively. One patient underwent exploration and died.Results: In total, in-hospital mortality was 70%. The mean
MELD in patients who died was higher than in those who survived (28.6 vs. 14.0). Mortality was 100% in cirrhotic patients with PI whose MELD was greater than 16. Mean serum lactate levels (91.4
mg/dL vs 20.8 mg/dL) and mean APACHE scores (28.3 vs. 15.3) were also higher in patients who died. Serum white blood cell count and bicarbonate were not consistently abnormal in those who
died.Conclusions: Our results suggest that MELD and APACHE scores and lactate levels are important predictors of mortality in cirrhotics with PI. Given the high risk of surgical mortality and the natural
course of PI in our population, surgical intervention may be futile in cirrhotics with a MELD score greater than 16. Larger studies are required to determine whether there is a role for surgery in cirrhotics
with lower MELD scores.



02.12 Post Operativ e Bile Leak Rates after Intra-Operativ e Cholangiogram in a Teaching Hospital

C. R. Porta1, D. W. Nelson1, D. P. McVAy1, M. W. Causey1, S. R. Steele1  1Madigan Army Medical Center,Surgery,Tacoma, WA, USA.

Introduction: Post-operative bile leak (BL) after cholecystectomy and intra-operative cholangiogram (IOC) is a rare but dreaded complication, and felt to be increased during residency training. We
sought to determine the incidence of BL after selective IOC at a teaching hospital and identify risk factors for predicting BL.Methods: A retrospective review was performed analyzing all IOCs between
September 2004 and September 2011. Residents performed the operations under direct staff supervision, with IOCs performed selectively. BL was identified postoperatively via clinical diagnosis and
radiological confirmation.Results: 1,799 cholecystectomies and 96 (5.3%) IOCs were performed (mean age 43, 65 female). Overall, 4 BLs occurred (4%, 1 major duct injury, 3 cystic duct stump leaks).
Univariate analysis demonstrated that male gender, significant medical co-morbidities, case duration, pre-operative ERCP, and surgery type (laparoscopic vs. open) increased the patient’s risk of BL;
however, age, performance of secondary procedures, common bile duct exploration (CBDE), resident level (PGY), and diagnosis did not increase BL risk. Stepwise multivariate regression revealed that
only surgery type lead to an increased risk of BL (P = .001) [OR 31.61, 95% CI 3.96-252.18], with a laparoscopic approach associated with only a 0.7% predicted risk of leak versus an open IOC with an
18% risk, and a laparoscopic converted to open case had an 88% predicted risk.Conclusions: Resident surgeons had a very low rate of BL following selective IOC. Patient factors and PGY level did not
significantly affect bile leak rates, while open and converted procedures were associated with a substantial increased risk.



02.13 Modified Glasgow Prognostic Score Predicts Histological Response of Neoadjuv ant Chemotherapy in cStage II or III Esophageal Cancer

Y. Otowa1, T. Nakamura1, S. Kanaji1, K. Kanemitsu1, K. Yamashita1, T. Imanishi1, Y. Sumi1, S. Suzuki1, K. Tanaka1, Y. Kakeji1  1University Of Kobe,Division Of Gastro-intestinal Surgery, Department Of
Surgery,Kobe, HYOGO, Japan.

Introduction: Based on the result of JCOG 9907 study, neoadjuvant chemotherapy has become the standard therapy for squamous cell esophageal cancer in clinical Stage (cStage) II or III. The
inflammation based modified Glasgow prognostic score (mGPS) has been shown to be a prognostic factor for esophageal cancer, but has never been discussed about changes around neoadjuvant
chemotherapy. The purpose of this study was to evaluate the potential prognostic role of mGPS around neoadjuvant chemotherapy.Methods: mGPS was evaluated on the basis of admission blood
sample taken before chemotherapy and before surgery. Patients with elevated C-reactive protein (CRP) serum levels (>10 mg/L) and hypoalbuminaemia (<38 g/L) were allocated a score of 2, patients
with elevated CRP serum levels without hypoalbuminaemia were allocated a score of 1, patients with normal CRP serum levels with or without hypoalbuminaemia were allocated a score of
0.99patients with squamous cell esophageal cancer in cStage II or III who underwent neoadjuvant chemotherapy and operation during January, 2007 to June, 2012 were calculated.Results:  17
patients improved mGPS and 7 patients deteriorated mGPS after chemotherapy.  Histological response grade 2 and 3 were more observed in improved mPGS group, however significant difference
was not shown (p = 0.47). Histological response grade 0 was more observed in deteriorated mGPS group (p = 0.03). There was no significant difference in overall survival between post chemotherapy
mGPS 0 / 1 and mGPS 2 (p = 0.117). Overall survival was shorter in deteriorated mGPS group than in improved and no change mGPS group (average 1.39 years vs 2.07 years).Conclusions: The
change of mGPS around neoadjuvant chemotherapy represents the histological response in patients with squamous cell esophageal cancer.



02.14 Physicians Perceiv e Socioeconomic Status and Access to Social Support Serv ices Together Play a Greater Role Than Race in Suboptimal Esophageal
Cancer Outcomes for Afr ican American Patients

M. T. Kemp1, S. Sarwar1, S. L. Revels1, B. M. Eilender1, S. R. Houtschilt1, C. Akateh1, R. M. Reddy1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Patient outcomes for esophageal cancer have improved overall; however there is still a reduced survivorship among African Americans when compared to Caucasians, which has been
associated with lower use of cancer-directed surgery by African Americans. Although the direct cause of this disparity is unclear, a variety of factors have been implicated including access to tertiary care
centers. We hypothesize that African American patients with esophageal cancer encounter multiple barriers to access the optimal care from diagnosis to treatment.Methods: Physicians (n=20) within
and around the Detroit Metro area who treat African Americans with esophageal cancer participated in 30-minute semi-structured interviews to offer perspectives and further insight regarding the
barriers and facilitators to cancer care for this population. Physicians interviewed were involved in patient care from diagnosis to treatment of esophageal cancer and included thoracic surgeons,
medical oncologists, gastroenterologists, and radiation oncologists.Results: Although physicians were specifically asked about race and not socioeconomic status, 100% of physicians still indicated
socioeconomic status outweighed race with regards to impact on the ability to access care. Respondents felt that low socioeconomic status influenced a number of other issues including access to
primary care physicians and proper insurance, patient education, and ability to follow up. Limited access to transportation for African Americans was cited as a barrier by 90% of physicians and played
an important role not only for surgical interventions but also for chemotherapy, radiation therapy, and follow up. Of participating physicians, 45% perceived a greater hesitance among African Americans
with regard to pursuing more invasive procedures including surgery. Physicians disagreed on how frequently family support status presented as either a barrier or facilitator for African Americans to
receive care. All physicians did cite that access to social services were critical to overcome barriers to receiving optimal esophageal cancer care, particularly those due to low socioeconomic
status.Conclusions: African Americans have significant barriers to accessing optimal esophageal cancer care, many of which may be related to socioeconomic status, as opposed to race.  Further
work investigating outcomes and use of cancer-directed surgery based on socioeconomic status is warranted.



02.15 Are Emergency Room Visits and Readmissions in Medically Underserv ed Gastrointestinal Cancer Surgery Patients a Result of Poor Surgical Care?

M. H. Huang1, Z. Alawadi1, C. J. Wray1, D. F. Lew1, T. C. Ko1, L. S. Kao1  1University Of Texas Health Science Center At Houston,Department Of Surgery,Houston, TX, USA.

Introduction: Post-operative complications predict unplanned emergency room (ER) visits and readmissions. In addition, gastrointestinal (GI) cancer surgery patients, particularly those who are
uninsured or of racial minorities, may have other reasons for frequent ER visits such as more advanced disease at presentation and poorly controlled comorbidities. Reduction of unnecessary ER visits
requires identification of preventable causes. We hypothesized that among GI cancer surgery patients treated at a safety-net hospital, the majority of ER visits and readmissions are related to post-
operative complications.Methods: A retrospective review was performed of GI cancer patients at a large safety-net hospital who underwent surgery between April 2012 and March 2013. Data was
collected on patient demographics, cancer surgery, post-operative complications, ER visits and readmissions up to a year after surgery, and readmission length of stay (LOS). Reasons for ER visits
and readmissions were categorized as related to surgery or post-operative complications, cancer progression, underlying comorbidities, or lack of adequate follow-up or education. Univariate analysis
was performed using chi-square or Fischer exact test for categorical variables and Two-sample t-test or Kruskal-Wallis test for continuous variables (STATA).Results: Of 116 GI cancer surgery patients,
the majority had colorectal cancer (72, 62%) followed by hepatobiliary tumors (liver 8, 6.9%; pancreas 4, 3.5%; biliary 4, 3.4%). Forty-two patients (36%) had 71 post-op ER visits; almost half of those
patients were readmitted (20, 48%). The median number of visits per patient was 1 (range, 1-5). Female and older patients were more likely to have a post-operative ER visit. The most common
reasons for ER visits were complications related to surgery (44%), cancer progression (24%), or comorbidities (14%); 20% of ER visits were for a new and unrelated diagnosis. Four ER visits (6%)
were related to lack of follow up scheduling or adequate discharge instructions. Complications related to surgery were the most common reason for ER visits within 30 days (67% of ER visits), while
cancer progression or unrelated diagnoses were the common reasons for ER visits beyond 30 days (29% of ER visits each).Conclusions: Prevention of post-operative complications could reduce ER
visits and readmissions within the first 30-days after GI cancer surgery. However, this patient population is still at high risk for readmissions up to one year post-surgery due to their underlying cancer
and comorbidities. Reduction of ER visits and readmissions in medically underserved patients requires multi-disciplinary coordination of care with primary care providers and oncologists, not just
improved surgical care.



02.16 Reliability of Hospital Cost-Profiles in Inpatient Surgery

T. R. Grenda1, R. Krell1, J. B. Dimick1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: With increased policy emphasis on shifting risk to providers (i.e. bundled payments, Accountable Care Organizations), hospital leaders have increased interest in understanding their
costs relative to their peers. While episode payments as a measure of hospital performance have been proposed, their reliability remains unexplored in surgery. In that context, we evaluated the
reliability of Medicare risk-adjusted total-episode payments for a spectrum of major surgical procedures.Methods: Using 2009-2010 Medicare Provider Analysis and Review files, we identified patients
undergoing colectomy (n=224,474), pancreatectomy (n=8,683), and incisional hernia repair (n=110,747).  We first determined price-standardized facility-related Medicare payments (DRG payments,
readmissions, outliers). We then calculated risk-adjusted total-episode payments by procedure. Next, we used hierarchical modeling techniques to estimate the reliability (i.e., signal-to-noise ratio) of
episode payments for each procedure and explored the influence of hospital caseload (sample size) on payment reliability.  Finally, we quantified the number of hospitals meeting commonly accepted
reliability thresholds (0.7 and 0.5). Results: Risk-adjusted total payments varied across procedure and hospitals.  The mean risk-adjusted total payment was  $20,266 (standard deviation [SD],
$18,444) for colectomy, $13,285 (SD $14,632) for incisional hernia repair, and $25,342 (SD $22,884) for pancreatectomy. Reliability varied across procedure and depended on sample size. The mean
reliability for colectomy was 0.76 (SD 0.18) with a mean sample size (hospital caseload) of 67 cases. Similarly, for incisional hernia repair the mean reliability was 0.64 (SD 0.21) with a mean sample
size of 34 cases. For pancreatectomy, the mean reliability was 0.71 (SD 0.22) with a mean sample size of 9. Many hospitals met the highest commonly accepted reliability threshold of 0.7 (73% for
colectomy, 71% for pancreatectomy, 52% for incisional hernia repair). Conclusions: Hospital profiles created using 30-day Medicare payments are a reliable measure of hospital performance. As
accountability for costs shifts to providers, hospitals could use these measures to better understand opportunities for improvement and liabilities under newer payment strategies. 



02.17 All-Payer Variation in Rates of Electiv e Joint Replacement

L. H. Nicholas1  1Johns Hopkins University,Health Policy & Management, Surgery,Baltimore, MD, USA.

Introduction: Dramatic variation in rates of elective joint replacement among Fee-for-Service Medicare (FFS) beneficiaries have raised questions about appropriate rates of procedure use.  It is
unknown whether patterns in FFS generalize to the under-65 (U65) and Medicare Advantage (MA) populations and reflect true differences in need for surgery or result from differential access to surgery
under different types of insurance coverage.  Methods: We conducted a retrospective analysis of all-payer inpatient hospitalization data using the universe of hospitalizations in 9 states linked to
Medicare enrollment and Census population data to study rates of elective joint replacement per 1,000 FFS, MA, and U65 enrollees across U.S. counties between 2000 - 2010.  We calculated
correlation coefficients across payer types at the county and year level.  We compared rates of procedure use among patients 55 - 64 and 65 - 74 in counties with low and high rates of elective joint
replacement among FFS enrollees to determine whether high rates of procedures in FFS reflected pent-up demand from patients who were unable to obtain surgery prior to qualifying for Medicare at
age 65.  Results: Rates of elective joint replacement were positively correlated across payers within counties; the correlation between FFS Medicare and Under-65 rates was 0.76 (p < 0.001) and the
correlation between FFS and MA was 0.57 (p < 0.01).  Conclusions: Geographic variation in procedure rates is similar for Medicare and non-Medicare patients.  It is unlikely that high rates of Medicare
procedure in some regions reflect barriers to care from other payers or differences in population-level need for treatment.  



02.18 A Decision and Cost-Effectiv eness Analysis of Healthcare-Associated Intensiv e Care Unit Infection Prev ention Strategies

C. A. Guidry1, G. J. Stukenborg1, S. W. Davies1, D. F. Volles1, Z. C. Dietch1, R. N. Willis1, R. G. Sawyer1  1University Of Virginia,Department Of Surgery,Charlottesville, VA, USA.

Introduction: Hospital-acquired infections are an important cause of morbidity, mortality, and cost for healthcare systems.  A recent cluster-randomized trial suggested that universal decolonization
might be more effective at reducing ICU-acquired infection than either isolation or targeted decolonization.  However, formal cost-effectiveness analysis is needed to determine the most cost-effective
strategy.  We hypothesized that the most appropriate strategy for infection prevention would vary depending on the prevalence of MRSA colonization in an individual ICU.  Methods: A cost-effective
analysis was conducted using heuristic models representing alternative infection prevention strategies and their estimated effects on bloodstream and MRSA infection rates using TreeAge Pro
(Healthcare Edition, 2013).    These strategies included but were not limited to screening and targeted isolation, screening and targeted decolonization, universal decolonization, as well as universal
decolonization with targeted isolation for positive MRSA screens.  Infection rates, strategy effectiveness, screening characteristics, and utilities for alternative patient outcomes were estimated from prior
studies in available literature.  Strategy costs were estimated directly from hospital treatment costs at our tertiary care institution.   One-way sensitivity analysis was performed for all variables. Results:
Screening and targeted decolonization is the most cost-effective strategy for reducing both BSI and clinical MRSA infection in ICU’s when the prevalence of MRSA colonization is estimated to be below
15.8%.   For MRSA prevalence between 15.8% and 32.8%, targeted decolonization is the most cost-effective strategy for reducing clinical MRSA infection, and under the same conditions universal and
targeted decolonization are both cost-effective at reducing BSI rates.  Universal decolonization is the most cost-effective strategy overall when the estimated prevalence of MRSA colonization is above
32.8%.  Figure 1 illustrates the most cost-effective strategy at ICER = 0, with dominated alternatives illustrated as negative values.  Isolation was not a cost-effective prevention strategy under any set of
conditions.Conclusions: Heuristic decision analysis models can be used to identify cost-effective strategies for reducing ICU acquired MRSA and blood stream infections based upon the local
prevalence of MRSA and other key variables.  Based on these results, we recommend screening and targeted decolonization for all ICU’s with local MRSA colonization prevalence less than 32.8%. 
Universal decolonization strategies should be reserved for those facilities with the highest rates of MRSA or for limited periods of time to assist with outbreak control.   





02.19 Impact of Surgical Quality Improv ement on Hospital Costs in Medicare Patients

C. Scally1, J. Birkmeyer1, J. Dimick1  1University Of Michigan,Department Of General Surgery, School Of Medicine,Ann Arbor, MI, USA.

Introduction: Demonstrating a business case for quality improvement – i.e. that fewer complications translates into lower costs – is essential to justify investment of resources into these programs.
Most prior research is limited to cross-sectional studies simply showing that patients with complications have higher costs. We designed a study to directly evaluate the extent to which hospitals that
reduce complications over time also lower costs.  Methods: We used data from the national Medicare claims files for patients undergoing general (n= 1,485,667) and vascular (n= 531,951) surgery
procedures. We compared hospitals’ rates of serious complications across two time periods: 2003-2004 and 2009-2010. Complication rates were risk and reliability adjusted. For each hospital, we
calculated the differences between the two time periods, and identified hospitals in the top 20% and bottom 20% in terms of improvement. Hospital costs were assessed using price-standardized
Medicare payments during hospitalization and 30 days post-discharge.  Results: Among hospitals with the most improvement (top 20%) from 2003-04 to 2009-10, the rate of serious complications for
general and vascular procedures improved by 31% (14.3% vs. 11.6%, p<.001). The bottom 20% of hospitals had a 14% increase in their serious complication rate (11.1% vs. 16.5%, p<.001). Within the
top 20% group, the average 30-day adjusted Medicare payments decreased by $1544 per patient (95% CI, $1334-1755) for all procedures together. For general surgery procedures, the cost reduction
was $1264 per patient (95% CI, $1019-1509); for vascular surgery procedures $2356 (95% CI, $2098-2615). Comparatively, hospitals in the bottom 20% had no significant change in their Medicare
payments for all procedure types (average $67 increase, 95% CI, -$123 to $258).  Conclusions: Hospitals that successfully reduced their rates of major complications over time had significant
reductions in their Medicare payments. This direct temporal correlation supplies the strongest evidence yet for the business case for quality improvement programs.  



03.01 Comparison of Surv iv al Models for Metastatic Colorectal Cancer: An Analysis of the Texas Cancer Registry

U. R. Phatak1, C. Green1, L. S. Kao1, G. J. Chang2, T. C. Ko1, C. J. Wray1  1University Of Texas Health Science Center At Houston,Houston, TX, USA 2University Of Texas MD Anderson Cancer
Center,Houston, Texas, USA.

Introduction: The Cox proportional hazards model is commonly used to analyze survival among cancer patients.  However, the hazard of death in patients with metastatic disease may be more
accurately described by an accelerated failure time (AFT) model where the baseline hazard increases over time.  We hypothesize that survival among metastatic colorectal cancer (CRC) patients may
be better described by AFT survival models compared to the Cox proportional hazards model.Methods: We conducted an analysis of patients with metastatic CRC in the Texas Cancer Registry between
1995 and 2009. Data were collected regarding demographics, stage at diagnosis, treatment with surgery, radiation or chemotherapy, and socioeconomic status (SES, categorized by census tract
percent poverty). Survival was calculated using date of diagnosis, date of last contact and vital status. The goodness of fit of the Cox proportional hazards model and AFT models (Exponential, Weibull,
and Gompertz) was compared using the Akaike Information Criterion (AIC). During model creation, we tested for plausible interactions and performed standard regression diagnostics. Statistical
analyses were performed with STATA 12.Results: There were 101,200 CRC patients in the registry with complete data.  Of those, 18724 had metastatic disease and 11% were alive at the last date of
contact (N=1984). Age at diagnosis did not meet the proportional hazards assumption. After adjusting for SES and treatment, African-American race was predictive of worse survival in each model
(Table). The interaction between age and African-American race was statistically significant in the AFT models. In the Weibull AFT, there was a significant change using the parametric AFT model
(p<0.05). It demonstrated the accelerated effect, such that the likelihood of death at 10 months compared to 1 month is 12% higher.Conclusions: Although the hazard ratios for all of the models were
similar, our data demonstrate that the AFT models provide a more accurate description of survival among metastatic CRC patients and may be better suited for predictive modeling of survival in
advanced stage cancer. In addition, AFT models should be considered as an alternative to Cox modeling when the proportional hazards assumptions are not met. 



03.02 An Analysis of Patient Outcomes in Fellow and Resident Assisted Laparoscopic Colectomies at a Teaching Hospital

B. Oommen1, S. W. Ross1, M. Kim1, J. F. Bradley1, K. B. Williams1, A. L. Walters1, K. T. Dacey1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal And Minimally
Invasive Surgery,Charlotte, NC, USA.

Introduction: Single-institution and national data-based studies have demonstrated resident and fellow surgeon participation does not significantly impact patient safety. It is unclear, though, how
residents and fellows truly compare in patient outcomes. We hypothesized that fellows and residents would have equivalent outcomes in major surgical procedures and chose colectomies to evaluate
this prediction.Methods: We examined prospectively-collected data of laparoscopic colectomies performed by residents and fellows under attending faculty supervision during 1999-2012 at our
institution. We compared patient characteristics of those who had surgery done with fellows to those performed with residents. Demographics, operative details, outcomes were analyzed using Chi-
square and Wilcoxon rank sums. Patient outcomes of interest were mortality, anastomotic leak, reoperation, surgical site infection (SSI), intra-abdominal abscess (IAA), operative charges and length of
stay (LOS). Statistical significance was set for a p≤0.05.Results: Of the 350 laparoscopic colectomies identified, 71% (n=247) were done by fellows and 29% (n=103) by residents; the majority were
elective cases (98% vs 94%, comparing fellows vs residents). There were no differences in demographics: male 50% vs 54%;p=0.48), mean age (60 vs 58;p=0.12) and mean BMI (28.1 vs 28.2
kg/m2;p=0.54). Both groups were similar with regard to ASA scores (p=0.47) and co-morbidities, including steroid use (2.4% vs 2.9%;p=0.72), diabetes (9.3%vs5.8%;p=0.28), cancer
(4.1%vs3.9%;p=1.00), anemia (3.6%vs1.9%;p=0.52), cirrhosis/liver disease (0.8% vs 1.9%;p=0.58), alcohol use (2.0%vs4.9%;p=0.17), tobacco use (15%vs20%;p=0.24), and morbid obesity
(3.6%vs1.9%;p=0.52). The two groups differed in presence of COPD (2.8% vs 8.7%; p=0.02) and ESRD (0.0%vs2.9%;p=0.03). The indications for colectomy were similar between the two groups (Table
1) as was number of lymph nodes resected (17.7vs15.9;p=0.15). There were no differences in rates of pneumonia (3.2%vs1.9%;p=0.73), pulmonary embolism (0.4%vs1.0%; p=0.5), anastomotic leak
rates (0.4%vs2.9%;p=0.08), mean LOS (5.8 vs 7.0 days;p=0.13), 30-day readmission (2.4% vs 3.9%;p=0.49), or mortality (0.8% vs 1.0%;p=1.0).There was a statistically significant difference in mean
operative time (177 vs 191 minutes;p=0.005), estimated blood loss (99 vs 122 mL;p=0.01), wound infection (2.4% vs 6.8%; p=0.049), and IAA (0.0% vs2.9%;p=0.03). The resident group also had higher
operating room charges ($7,109 ± 5,166) compared to fellows ($5,763 ± 4,285); p=0.003.Conclusions: Fellows and residents are comparable in lymph node harvest, most complications, and
readmission rates. However, operative time, cost, and surgical site infection are improved when more experienced trainees are involved.



03.03 Identifying High Utilizers of Surgical Care After Colectomy

A. M. Stey3, M. McGory-Russell3, M. Maggard-Gibbons3, E. H. Lawson3, J. Needleman4, R. Louie3, B. L. Hall1,2, D. Zingmond3, C. Y. Ko1,3  1American College Of Surgeons,Division of Research And
Optimal Patient Care,Chicago, IL, USA 2Washington University,Division of General Surgery,St. Louis, MO, USA 3University Of California - Los Angeles,David Geffen School Of Medicine,Los Angeles, CA,
USA 4University Of California - Los Angeles,School Of Public Health Department Of Health Policy And Management,Los Angeles, CA, USA.

Introduction: High utilizers are patients using a disproportionate share of healthcare resources. In medicine, programs built to provide continuity of care in an intensive multidisciplinary setting
demonstrate improved outcomes and cost savings.  Little data exists on surgical high utilizers but they are likely medically complex patients who suffer postoperative complications.   The aim was to
identify preoperative clinical factors associated with high utilization of surgical care after colectomy.Methods: Colectomy patients (2005-2008) were identified in the linked National Surgery Quality
Improvement Program (NSQIP), containing detailed clinical data, and Medicare data (Medpar), with long-term utilization. High utilizers were defined as patients readmitted for reoperation whose total
cost of care was in the top quartile of log transformed dollars. Cost was calculated by multiplying Medicare charges inflated to 2013 dollar by institutional, fiscal year specific cost to charge ratio. Time to
readmission and reason for readmission were analyzed.  Composite 30-day morbidity and log cost were compared between high utilizers and other patients readmitted for reoperation (non-high
utilizer). A mixed effects logistic model was used to identify preoperative factors significantly associated with being a high utilizer. Results: Overall, 17% (N=3,179) of 18,667 colectomy patients in the
dataset underwent readmission for reoperation. The majority (90%) of readmissions for reoperations occurred within 480 days from index colectomy. The 5 most frequent reoperations were laparotomy
(9.3%), colectomy (9.3%), small bowel resection (8.5%), hernia repair (7.3%), and percutaneous drainage (5.7%). The median cost for all colectomy patients with readmission/reoperation was $35,111
(IQR=35,404) compared to $14,570 (IQR=15,839) in patients without readmission/reoperation (P<0.0001). 25% (N=795) of colectomy patients who underwent readmission with reoperation were in the
top quartile of log transformed cost; median $94,067 (IQR= 66,941).  High utilizers had significantly higher 30 day morbidity than non-high utilizers (68.1% vs. 30.8%, P<0.001). High utilizers also had
significantly higher log total cost than non-high utilizers, median: $94,067 vs. $28,605, P<0.0001. Patients were significantly more likely to be high utilizers if they had certain preoperative characteristics
such as dependent functional status or impaired sensorium (Table).Conclusions: Surgical high utilizers have significantly more medical comorbidities and have higher 30-day postoperative morbidity
than non-high utilizers. Further work is needed to identify high utilizers preoperatively and refer them to intensive multidisciplinary care teams for optimization and aggressive monitoring in the
perioperative period.



03.04 Complications in Obese Patients Undergoing Restorativ e Proctocolectomy with Ileal Pouch-Anal Anastomosis

A. K. Brown1, S. E. Tevis1, G. D. Kennedy1  1University Of Wisconsin,Surgery,Madison, WI, USA 2University Of Wisconsin,Surgery,Madison, WI, USA.

Introduction: For patients with ulcerative colitis and familial polyposis syndromes (FAP), restorative proctocolectomy (RP) can be curative. However, RP is not without significant morbidity. The role of
body mass index in these patients has not been well studied.  We hypothesized that obese patients would be more likely to have complications following RP.Methods: One hundred sixty-four patients
who underwent restorative proctocolectomy with ileal pouch-anal anastomosis between 2008 and 2013 were identified from our institutional database.  Operations were classified as completely open
procedures, laparoscopic-assisted procedures, or completely laparoscopic procedures. Patients were stratified based on body mass index (BMI), age, gender, diabetic status, and whether they were
hypertensive at the time of surgery. The primary outcome of interest was complications during the initial hospital stay.  Examples of complications in these patients included: post-operative ileus, wound
infection, blood transfusion, adrenal insufficiency, and small bowel obstruction.  Univariate analysis was performed using Fisher’s exact test and Chi square analysis for categorical variables. Variables
found to be significant (p≤0.10 ) on univariate analysis were evaluated further with multivariate logistic regression analysis.  All statistical analyses were performed with SPSS v. 21 and p values ≤0.05
were considered significant.Results: Of the 164 patients sampled, 40 patients were considered to be obese (24.3%, BMI ≥ 30). Sixty-three patients encountered at least one complication during their
hospital stay (38%).  Of the three surgical modalities performed, laparoscopic assisted was the most commonly performed (69.5% of procedures).  On univariate analysis, overall complication rate (p
≤0.10) was significantly higher in obese patients. BMI was also highly correlated with surgical modality used (p ≤0.10).  Laparoscopic assisted procedures (OR 6.438 95% CI 1.335-31.050) and obesity
(OR 14.946 , 95% CI 1.440-155.152 )correlated with higher complication rates on multivariate analysis. Conclusions: Obese patients were significantly more likely to suffer postoperative complications
following RP.  Surprisingly, laparoscopic assisted procedures were associated with more complications, while completely laparoscopic procedures were not.  Further studies are need to further
evaluate the role of BMI in outcomes following RP.



03.05 Bev acizumab in the Management of Metastatic Colorectal Cancer: A Systematic Rev iew of All Published Randomized Controlled Tr ials (2003-2013)

K. Mahendraraj1, R. S. Chamberlain1,2,3  3University Of Medicine And Dentistry Of New Jersey,Surgery,Newark, NJ, USA 1Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 2Saint George's
University,Surgery,Grenada, Grenada, Grenada.

Introduction: Fluoropyrimidine-based chemotherapy remains the standard treatment for advanced colorectal cancer. A growing literature suggests that the addition of bevacizumab, a recombinant
monoclonal antibody targeting vascular endothelial growth factor may confer a survival advantage when used with combination chemotherapy regimens.  This study critically analyzes all published
randomized controlled trials (RCTs) utilizing bevacizumab in the treatment of colorectal cancer in an effort to assess its impact on clinical outcomes.Methods: A comprehensive search of all published
RCTs in advanced colorectal cancer comparing chemotherapy + bevacizumab with chemotherapy alone was conducted using PubMed, Medline Plus and Google Scholar.  Differences in overall survival
(OS), 1-year survival, progression free survival (PFS), and overall response rate (ORR) were calculated. The incidence of adverse effects was also analyzed.Results: 6,616 patients treated in 11
published RCTs comparing chemotherapy + bevacizumab (3,394 patients) to chemotherapy with or without placebo (3,222 patients) as first- or second-line treatment for metastatic colorectal cancer
formed the study cohort. The addition of bevacizumab resulted in a mean increased OS of 3.68 months, increased 1-year survival rate of 9.3%, increased PFS of 3.1 months, and improved ORR of
9.78%.  When analyzing trials independently, 9 of 11 demonstrated statistically significant (p<0.05) improvements in OS, 1-year survival, PFS and/or ORR in the bevacizumab arm compared to the
control arm. The overall increased incidence rates of bevacizumab related complications including proteinuria, thrombosis, hemorrhage, hypertension, leukopenia and gastrointestinal perforation
ranged from <1% (proteinuria) to 20.2% (hypertension).Conclusions: The addition of bevacizumab to the treatment regimen of patients with advanced colorectal cancer receiving first- or second-line
fluoropyrimidine-based significantly improves OS, 1-year survival and PFS.  Bevacizumab is associated with increased toxcitity, most notably hypertension, hemorrhage, proteinuria and gastrointestinal
perforation.  Bevacizumab should have a permanent role in combination chemotherapy regimens for patients with metastatic colorectal cancer.



03.06 Accordion Complication Sev erity Grading System Predicts Length of Stay, Readmission Rates and One-Year Surv iv al after Right Colectomy for Colon
Cancer

C. L. Klos1, S. R. Hunt1, P. E. Wise1, E. H. Birnbaum1, M. G. Mutch1, B. Safar1, S. Dharmarajan1  1Washington University School Of Medicine,Section Of Colon And Rectal Surgery, Department Of
Surgery,St. Louis, MO, USA.

Introduction: The Accordion severity grading system is a more recently described system gaining popularity to score the severity of post-operative complications in a standardized fashion. This study
aims to demonstrate the validity of the Accordion grading system by correlating severity grades with short-term outcomes after curative right sided colectomy for colon cancer.Methods: This is an IRB-
approved retrospective cohort review of patients who underwent a curative right colectomy for colon cancer between January 2002 and January 2007. All surgical procedures were performed by board
certified colon and rectal surgeons at a single tertiary care referral center. All post-operative complications were categorized according to the Accordion grading system (Table 1). The primary outcome
measures were length of postoperative hospital stay, readmission rate and one-year survival. The strength of the correlation between Accordion grades and each of the primary outcome measures is
reflected by Spearman's rho (ρ). One-year survival was obtained using the Kaplan-Meier method and compared by Mantel-Cox and logrank test for trend. Statistical significance was set at p ≤
0.05.Results: A total of 235 patients underwent curative resection of which 122(51.9%) had postoperative complications. A total of 52 (43%) had an Accordion grade 1 complication; 44 (36%) grade 2; 4
(3%) grade 3; 11 (9%) grade 4; 7 (6%) grade 5; and 4 (3%) grade 6. There was a significant correlation between Accordion grades and length of stay (ρ=0.495, p<0.001) and readmission rate (ρ=0.335,
p<0.001). There was no significant difference between one-year survival curves, however there was a significant trend for a decrease in one-year survival rate as the severity by Accordion grade
increased (p=0.02).Conclusions: The Accordion severity grading system for surgical complications is a powerful prognostic tool for short-term surgical outcome after right colectomy for colon cancer. In
patients with a high Accordion grade complication a longer hospital stay and a higher risk of readmission should be anticipated.



03.07 Trends and Predictors of Ureteral Stenting in Laparoscopic Colorectal Surgery

P. J. Speicher1, Z. G. Goldsmith1, R. S. Turley1, D. P. Nussbaum1, A. C. Peterson1, C. R. Mantyh1  1Duke University Medical Center,Department Of Surgery,Durham, NC, USA.

Introduction: Over the past two decades, laparoscopy has gained acceptance as a safe and potentially superior technique in many colorectal procedures. With this rise in popularity has come renewed
concern for iatrogenic ureteral injuries, leading to increased interest in ureteral stenting. Few studies, however, have examined the current status of ureteral stent use or the indications for stenting,
particularly in laparoscopic colorectal surgery. This study examines current national trends and predictors of stents use in patients undergoing major colorectal operations, and the subsequent effects
on perioperative outcomes.Methods: The 2005-2011 NSQIP participant user files were used to identify patients undergoing laparoscopic segmental colectomy (SC), low anterior resection (LAR), or
proctectomy (APR/TPC). Trends in stent use were assessed across procedure types. To estimate the predictors of stent utilization, a forward-stepwise logistic regression model was used. A 3:1
nearest-neighbor propensity match with subsequent multivariable adjustment was then used to estimate differences in morbidity and mortality between patients with versus without ureteral
stents.Results: A total of 42,311 cases were identified, of which 1,846 (4.4%) underwent ureteral stent placement. Ureteral stents were used more often during LAR and APR compared to SC, with a
trend of increasing use over time. Predictors of stent utilization included: diverticular disease, need for radical resection (versus SC), recent radiotherapy, and more recent calendar year. Stenting was
associated with a 45-minute adjusted increase in median operative time. After adjustment, ureteral stenting appeared to be associated with a trivially longer length of stay (5.8%, p<0.001), but no
statistically significant differences in other secondary endpoints of morbidity or mortality.Conclusions: Ureteral stenting in major colorectal surgery has gained popularity in recent years as laparoscopy
has become more commonplace. We describe the clinical predictors of ureteral stent usage in this patient population, and report that while stenting adds to operative time, it is not associated with
significantly increased morbidity or mortality after adjusting for diagnosis and comorbidities. Given the inherent limitations of NSQIP and other large datasets, focused institutional studies are necessary
in the future to address the utility of ureteral stents in the identification and possible prevention of iatrogenic injury.





03.08 Stoma Site and Midline Incisional Hernias Following Stoma Rev ersal: A Systematic-Rev iew and Meta-Analysis

M. T. Nguyen1,2, U. R. Phatak2, L. T. Li1, S. C. Hicks3, J. M. Moffett1, N. A. Arita1, D. H. Berger1, M. K. Liang1,2  3Dana Farber Cancer Insititute,Boston, MA, USA 1Baylor College Of
Medicine,Surgery,Houston, TX, USA 2University Of Texas Health Science Center At Houston,Surgery,Houston, TX, USA.

Introduction: The incidence of incisional hernias after stoma reversal is unknown.  A review of the current literature was done to determine the incidence and predictors of incisional hernias at both the
stoma site and the midline (laparotomy) site.Methods: A systematic review identified studies published between January 1, 1980 and December 31, 2012 reporting the incidence of incisional hernia
following stoma reversal at either the stoma site or at the midline incision (in cases requiring laparotomy).  Pediatric studies were excluded.  Each study’s corresponding author was contacted to verify
the method for hernia detection.  Hernia rates were assessed using a meta-regression.Results: Thirty-one studies were included in the analysis; 4228 patients had 4230 stomas formed.  Follow-up
duration ranged from 0 months to 11.4 years.  Twenty-nine studies assessed stoma site hernias and eight studies assessed midline incisional hernias. The use of radiography increased the rate of
both stoma and midline incisional hernia formation.  The stoma site hernia rate was 32.0% (124/387) (range=30.1%-38.5%) in the six studies that used radiography as compared to 2.6% (94/3629)
(range=0%-11.9%) in the twenty-three studies that identified hernias using only clinical assessments (p-value<0.01).  The rate of incisional hernia formation in the three studies that utilized radiography
was 51.6% (80/155) as compared to 11.5% (19/165) in the five studies that utilized clinical assessments only (p-value<0.01).Conclusions: Stoma site and midline incisional hernias are important
clinical outcomes of stoma reversals.  The incidence of incisional hernias is highly under-reported and a result of the lack of standardized assessment techniques.  Radiography to supplement clinical
assessments is useful for the detection of incisional hernias; however its role in identifying clinically relevant hernias remains to be elucidated.



03.09 Laparoscopic Colon Resections in Geriatr ic Patients: Improv ing Outcomes in Acute Div erticulit is

V. Pandit1, B. Joseph1, V. Nfonsam1, H. Aziz1, N. Kulvatunyou1, T. O'Keeffe1, B. Zangbar1, J. Wynne1, A. Tang1, D. Green1, R. S. Friese1, P. Rhee1  1University Of Arizona,Tucson, AZ, USA.

Introduction: The increasing trends in the use of laparoscopic surgery for elective management of diverticulitis have been well established. However, the optimal surgical management for emergent
diverticulitis is not well defined. The aim of our study was to assess outcomes in geriatric patients undergoing emergent laparoscopic management of acute diverticulitis.Methods: Using the
Nationwide Inpatient Sample (NIS) database from 2006 until 2009, we retrospectively analyzed patients with diagnosis of acute diverticulitis. Geriatric (age>65yrs) patients with acute diverticulitis
undergoing emergent laparoscopic management were included in the analysis. Laparoscopic management was defined as laparoscopic hemicolectomy or laparoscopic sigmoidectomy. Primary
outcome measure was mortality and secondary outcome was hospital length of stay.Results: A total of 57,010 geriatric patients with a diagnosis of acute diverticulitis were identified. Operative
intervention was performed in 11,655 patients of which, 3.2% were laparoscopic. During the study period, use of laparoscopic surgery as a treatment option for emergent diverticulitis increased
(p=0.03) progressively. In-hospital mortality rate (p=0.01), mean hospital length of stay per patient (p=0.03), and mean hospital cost per patient (p=0.01) decreased significantly. Conclusions: The use of
emergent laparoscopic surgery for acute diverticulitis has been increasing over the years and has been associated with improvement in outcome and reduction of hospital costs. 



03.10 Current State and Results of Treatment for Liv er Metastases from Colorectal Cancer.

K. Kanemitsu1, Y. Sumi1, K. Yamashita1, M. Yamamoto1, S. Kanaji1, T. Imanishi1, T. Nakamura1, S. Suzuki1, K. Tanaka1, Y. Kakeji1  1University Of Kobe,Division Of Gastro-intestinal Surgery,Department
Of Surgery�,Kobe, HYOGO, Japan.

Introduction: The purpose of this study was to evaluate the current state and results of treatment for liver metastases from colorectal cancer and to find the factor which would improve the
prognosis.Methods: 124 patients with liver metastases from colorectal cancer during 2007 to 2012 were treated. 61 patients were resectable and 63 patients were unresectable. 12 out of 61 patients
underwent preoperative chemotherapy (neoadjuvant group) and remaining 49 patients preceded hepatectomy (resection group). Among the 63 unresectable patients, 58 patients underwent only
chemotherapy (chemotherapy group) and 5 patients were able to precede hepatectomy since the liver metastases responded to chemotherapy (conversion group).Clinicalpathological factor, overall
survival (OS), progression free survival (PFS), time of failure of surgery (TFS) were compared between groups.Results: Molecular target therapy was used in 58 % of neoadjuvant group, 60 % of
conversion group and 72 % of chemotherapy group. The OS of resection group, neoadjuvant group and conversion group were significantly better than in chemotherapy group. Neoadjuvant group had
more metastatic sites (2.1 vs 2.9) and synchronous metastases (67 % vs 49 %) than resection group which was thought to have poor prognosis. There was no significant difference in R0 resection rate
(78 % vs 83 % vs 80 %), recurrence rate (55 % vs 50 % vs 40 %) and re-resection rate after recurrence (44 % vs 50 % vs 50 %) in all three groups (resection group, neoadjuvant group and conversion
group). There was no significant difference in OS, DFS and TFS in all three groups.Conclusions: Long term outcome has improved in difficult resection case due to preoperative chemotherapy.
Prognosis of hepatectomy group was better than those only treated with chemotherapy. Regardless of the time when the hepatectomy is conducted, hepatectomy contribute to improve the prognosis.



03.11 Clinical Goal Directed Protocol for Post-operativ e Management of Complicated Appendicit is Improv es Quality of Care

L. A. Boomer1, K. Kurtovic1, K. J. Deans1, P. C. Minneci1, K. A. Diefenbach1, B. C. Nwomeh1, J. H. Aldrink1, B. D. Kenney1  1Nationwide Children's Hospital,Pediatric Surgery,Columbus, OH, USA.

Introduction: Utilization of peripherally inserted central venous catheters (PICCs) for home intravenous antibiotic treatment has been very high at our institution in order to promote early discharge for
patients with complicated appendicitis.  Concerned about complications from PICCs, we implemented a goal directed treatment protocol to reduce PICC usage.Methods: Data were collected on
patients who underwent appendectomy for complicated appendicitis from January 2011 through July 2013.  A clinical goal directed protocol was implemented in April 2012 and compliance was
reported both daily and monthly.  The protocol requires tolerance of 3 consecutive meals and afebrile status for 24 hours prior to discharge.  Oral antibiotics at discharge were limited to patients with
white blood cell counts greater than 12,000 cells/µL.  Protocol compliance was monitored daily.  Results were analyzed using statistical process control methodology (p chart); intervention effect was
analyzed using the test of two proportions.Results: During the study period, appendectomy was performed in 411 patients with complicated appendicitis.  Complete compliance of all aspects of the
protocol was 49%.  Utilization of PICCs decreased markedly from 53% (100 of 187 patients) to 18% (41 of 224 patients) after protocol implementation (p<0.001).  Protocol non-compliance was most
often due to discharge prior to tolerance of 3 consecutive meals or improper antibiotic prescription (prescription of oral antibiotics at discharge for patients with normal white blood cell counts or
selection of antibiotics that deviated from the protocol).  Readmission rates (8.0% vs. 7.6%, p=1.000) and length of stay (4.2 days vs. 4.2 days, p=0.985) were unchanged by protocol
implementation.Conclusions: A standardized protocol for the management of complicated appendicitis improved quality of care by decreasing PICC usage without increasing readmission rate or
length of stay.  Continuous monitoring and feedback of protocol compliance was critical to increasing surgeon participation and protocol implementation.



03.12 Appendicit is in the absence of leukocytosis; a community hospital experience

M. Perez1, T. Galbreath1, J. J. Tucker1, T. Bell1, R. Grim1, J. Martin1, V. Wesner1, M. Mueller1, V. Ahuja1  1York Hospital,York, PA, USA.

Introduction: Appendicitis is typically diagnosed using physical exam, laboratory work and imaging modalities to make the diagnosis. Literature indicates an association with appendicitis and
leukocytosis.  However, due to the increased sensitivity of CT scan imaging, patients can be diagnosed with appendicitis and normal white count.  Primary objective of this study was to demonstrate the
diagnostic value of white blood cell count (WBC) in the diagnosis of appendicitis. Secondary objective was to asses if the addition of CT scan increases the sensitivity of detecting
appendicitis. Methods: Data obtained from NSQIP 2009-2012 on patients undergoing appendectomy for possible appendicitis. Exclusion criteria: missing pathology report, interval appendectomy,
secondary operation or stump appendicitis.  Data was divided into two groups: normal (WBC <11) and elevated (WBC ≥11). Positive appendectomy was appendicitis on pathology.Results: Of the entire
sample (n=497), 36.4% had normal WBC and 63.6% had elevated WBC.  Normal WBC to determine appendicitis had a sensitivity of 80.7%, compared to the sensitivity of elevated WBC, which was
92.4% (p<.001).  When CT scan is added to diagnose appendicitis, the sensitivity improved from 80.7% to 88% in patients with normal WBC, while in patients with elevated WBC had a minimal
increase in sensitivity from 92.4% to 93.8%.Conclusions: An elevated WBC is sensitive for diagnosing appendicitis. While a CT does not increase diagnostic sensitivity of appendicitis in patients with
leukocytosis, CT may improve the detection of appendicitis in those with normal WBC.  An elevated preoperative WBC count can be helpful in diagnosis of appendicitis and minimize CT scan in a
selected population.



03.13 Laparoscopic v s. Open Appendectomy in Pregnancy: Maternal Outcomes from the National Surgery Quality Improv ement Program (NSQIP)

S. W. Ross1, M. Kim1, B. Oommen1, J. F. Bradley1, K. B. William1, K. T. Dacey1, A. L. Walters1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal And Minimally
Invasive Surgery,Charlotte, NC, USA.

Introduction: Appendicitis is the most common surgical emergency in the pregnant patient. Despite laparoscopic appendectomy (LA) having been successfully performed for 2 decades, controversy
exists between LA and open appendectomy (OA) during pregnancy. While several large meta-analyses have shown a higher infant loss and preterm labor rate in LA, no single, large study has
compared maternal complications between the two surgical approaches.  We hypothesized that LA is associated with less maternal complications when compared to the open approach.Methods: The
American College of Surgeons NSQIP database, a prospectively collected multicenter national database, was queried for patients who underwent an appendectomy between 2007-2011.  Inclusion
criteria were age >18 and pregnancy at the time of appendectomy.  We used chi-squared or Fisher’s Exact test for categorical variables and Wilcoxon rank-sum test for continuous data in order to
compare outcomes of LA versus OA.   Our main foci were 30 day mortality, surgical site infections (SSI), sepsis, operative time (OT) and length of stay (LOS).  Multivariate analysis was performed for
LOS and OT controlling for age, BMI, diabetes, smoking and perforation.  Statistical significance was set to a p value ≤ 0.05.Results: 1201 pregnant patients had surgery for appendicitis: 803 underwent
LA, and 398 had an OA. 807 patients had acute appendicitis and 394 were found to have other or no pathology on surgical exploration.  Most patient characteristics were not significantly different
between LA and OA: age (27.5±6.2 vs 27.9±6.0, NS); caucasian race (78.3% vs 78.6, NS); diabetes (1.9% vs 0.8%, NS). However, BMI was different (27.6±6.9 vs 28.4±6.1, p = 0.04). There were no
deaths.  Complications included 15 superficial SSI (1.2%), five deep SSI (0.4%), six intra-abdominal infections (0.5%) and eight cases of sepsis (0.7%). When comparing laparoscopic and open
approaches, a significantly higher percentage of perforated appendicitis was managed by OA, and OA resulted in a higher rate of superficial SSI (Table 1.).  When confounding variables were controlled
in multivariate analysis, OT and LOS were significantly lower in the laparoscopic group (p<0.01).Conclusions: Laparoscopic appendectomy is more commonly performed than open surgery for
appendicitis and perforated appendicitis during pregnancy.  LA results in fewer superficial SSI and shorter operative times and hospital stay.  Although these results are in support of LA, further studies
are needed to evaluate differences in fetal outcomes.



03.14 Impact of Epidural Failures on the Results of a Prospectiv e, Randomized Trial

A. A. Desai1, H. Alemayehu1, K. A. Weesner1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Kansas City, MO, USA.

Introduction: Management of post-operative pain is a challenge after the minimally invasive repair of pectus excavatum. Pain is managed by either a thoracic epidural (EPI) or patient controlled
analgesia (PCA) with intravenous narcotics. We conducted a prospective, randomized trial to evaluate the relative merits of these 2 pain management strategies in which there was no difference in
length of stay. The EPI group required more operative time, more calls to anesthesia and resulted in greater hospital charges. Pain scores favored epidural for the first day, then equilibrated on day 2
and favored PCA thereafter. Criticism of the trial includes the fact that the epidural failure rate was high, and that with better success, the results may have favored the EPI group. Therefore, in this study,
we performed subset analysis on the EPI group to evaluate the impact of these failures on the results.Methods: Patients whose epidural catheter could not be placed or was removed early for
dysfunction were compared to those with good functioning catheters throughout the course. Functioning catheters were removed on day 3 if still present.  Two-tailed independent student’s t-test was
used to compare the continuous variables and a two-tailed Fisher Exact test used for discrete variables.  Chi squared with Yates correction was used for discrete variables where appropriate.Results:
Of 55 patients in the EPI group, 12 patients (21%) failed placement or required early removal.  Comparing these failures to the remaining group, there was no difference in daily VAS pain scores, time to
transition to PO pain medications (P=0.8), time to pain control with PO pain medications only (P=0.9), or length of stay (P=0.8).  Likewise comparing good functioning catheters only to the PCA group
from the trial, the results of the trial are replicated where the EPI group still required longer operative time, more calls to anesthesia and resulted in greater hospital charges. The length of stay remains
the same between groups and the pain score profiles remain similar.Conclusions: In patients that fail epidural therapy, there is no significant difference in post-operative hospital course in terms of
pain control, transition to PO pain meds, or length of stay in comparison to patients with successful epidural placement.  Therefore, failure rate in the EPI group did not influence the results of the trial.



03.15 Identifying High-Risk Patients for Hospital Readmission Following Radical Cystectomy and Urinary Div ersion

K. E. Omernick1, S. E. Tevis1, G. E. Leverson1, E. J. Abel1, D. F. Jarrard1, G. D. Kennedy1, T. M. Downs1  1University Of Wisconsin,Madison, WI, USA.

Introduction: Thirty day readmission rates following radical cystectomy are as high as 20%.  Recent legislation penalizing hospitals for higher than predicted 30 day readmissions has increased focus
on preventing readmissions in surgical patients.Methods: We performed a retrospective analysis of national ACS-NSQIP data from 2011.  Evaluated patients included adults who underwent radical
cystectomy and urinary diversion.  We excluded patients who died within 30 days of operation or had a time from operation to discharge ≥30 days.Our primary outcome of interest was readmission
within 30 days of radical cystectomy.  Pearson’s X2 test was used to analyze categorical variables while independent T-test was used for continuous variables.  Variables with a p ≤0.1 in the univariate
analysis were used as independent variables in a multivariate logistic regression analysis.  All tests were two-tailed and statistical significance was defined as p≤0.05.  Analyses were performed using
IBM SPSS Statistics 21.Results: We identified 610 patients who underwent radical cystectomy in 2011.  The overall readmission rate was 22.8% (N=139).  The average age was 67.5 years old, 80%
were male and 31.6% were obese.  The average time from operation to discharge was 8.91 days.On multivariate analysis age <60 years (OR=1.781, 95% CI 1.083-2.931) and an increased number of
postoperative complications were found to independently predict readmission.  Compared with patients with no complications, those with one complication were more frequently readmitted (OR = 2.5,
95% CI 1.425-4.269).  Readmission increased further with two or more complications (OR= 11.1, 95% CI 6.315-19.670).  To determine whether patients <60 years were readmitted more frequently due
to a greater prevalence of continent urinary diversions, the age groups were stratified by urinary diversion type: continent or incontinent.  Compared to the <60 years incontinent diversion group , ≥60
years incontinent diversion and the ≥60 years continent diversion groups did not have a significantly different incidence of readmission.  However, the <60 years continent diversion group had a
considerably higher readmission rate (OR=2.7, 95% CI 1.191-6.125).Conclusions: We found that patients <60 years with continent urinary diversions and patients who suffered postoperative
complications are at a high risk for readmission after radical cystectomy.  These high-risk patients may benefit from increased perioperative teaching and close postoperative follow-up to increase the
efficiency and effectiveness of their care. 



03.16 Congestiv e Heart Failure and the Role of Laparoscopy in General Surgery

P. J. Speicher1, A. M. Ganapathi1, B. R. Englum1, S. N. Vaslef1  1Duke University Medical Center,Department Of Surgery,Durham, NC, USA.

Introduction: Over the past two decades, laparoscopy has been established as a safe and potentially superior technique in many general surgery procedures. Few studies, however, have examined the
impact of the laparoscopic approach on patients with symptomatic congestive heart failure (CHF). As pneumoperitoneum has known effects on cardiopulmonary physiology, patients with CHF may be
at increased risk for morbidity and mortality. This study examines current trends in the approach to patients with CHF, and the effects on perioperative outcomes.Methods: The 2005-2011 National
Surgical Quality Improvement Program (NSQIP) participant user file was used to identify patients who underwent the following general surgery procedures: appendectomy, segmental colectomy, small
bowel resection, ventral hernia repair, and splenectomy. Included for analysis were those with (a) newly diagnosed CHF within the previous 30 days or (b) a diagnosis of chronic CHF with new signs or
symptoms in the 30 days prior to surgery. Trends of laparoscopy use in these patients were assessed across procedure types. The primary endpoint was 30-day mortality. To estimate the independent
effect of laparoscopy in patients with CHF, a multiple logistic regression model was used to adjust for patient factors, comorbidities, and case urgency. To test for differential benefit of laparoscopy
related to case urgency, an interaction term was also introduced into the model.Results: Laparoscopy was used less frequently in patients with CHF compared to their non-CHF counterparts,
particularly in patients undergoing non-elective operations and in those with higher ASA class or preoperative sepsis. Baseline characteristics between patients with CHF undergoing laparoscopic
versus open procedures were similar, with the notable exception of case urgency (71.3% urgent/emergent in open versus 36.4% in laparoscopic). After multivariable adjustment, laparoscopy appeared
to have a protective mortality benefit (AOR 0.45, p=0.04), but no statistically significant differences in other secondary endpoints of morbidity. There was no significant interaction between surgical
approach and case urgency for the primary or secondary endpoints.Conclusions: In patients with recent CHF, open approach appears to be utilized more frequently in patients undergoing general
surgery procedures, particularly in urgent and emergent cases. Despite these patterns and apparent preferences, laparoscopy appears to offer a potentially safer approach in appropriately selected
patients, even after adjusting for comorbidities and case urgency. As morbidity and mortality were considerable across procedure types regardless of approach, further understanding of appropriate
management in this population is necessary.



03.17 Physical Function Assessed with a Composite Tool Identif ies Functional Dependence and Risk of Non-Home Discharge in Elderly Cancer Patients

G. M. Barden1,4, A. D. Naik2,4, A. Artinyan1,3, N. J. Petersen2,4, A. Walder4, A. Al Alawi2, G. E. Taffet2, D. A. Anaya1,3,4  1Baylor College Of Medicine,Michael E. DeBakey Department Of Surgery,Houston,
TX, USA 2Baylor College Of Medicine,Department Of Medicine,Houston, TX, USA 3Michael E. DeBakey VA Medical Center,Operative Care Line,Houston, TX, USA 4Michael E. DeBakey VA Medical
Center,Houston VA Center For Innovations In Quality, Effectiveness And Safety (IQuEST),Houston, TX, USA.

Introduction: Preoperative comprehensive geriatric assessment (CGA) is recommended for all elderly cancer patients. Among CGA domains, functional dependence is associated with worse
postoperative recovery and survival.  However, it is unclear which measures of physical function (PF) identify a level of dependence associated with worse recovery following cancer surgery. The goal of
our study was to examine the role of using multiple measures of PF, evaluate the correlation of functional dependence between these measures, and examine their association with non-home
discharge after cancer surgery.Methods: We performed a prospective cohort study at a tertiary referral VA Cancer Center (Feb 2012-Jul 2013).  Patients aged 65 and older scheduled for elective surgical
oncology procedures were included for analysis.  Baseline and 1-month post-surgery PF measures were collected including objective (ECOG PS, ADLs, and IADLs) and patient-perception measures
(Brief Fatigue Inventory [BFI]).  Abnormal values using validated cut points were used to define functional dependence.  Correlation of functional dependence between the different measures used was
examined using a Venn diagram.  The primary outcome of interest was non-home discharge destination. Baseline, cancer, treatment and PF measures were compared and the association of
functional dependence and non-home discharge was examined. Comparisons were done using chi-square and Fisher’s exact tests.Results: Our study sample consisted of 80 patients; 28 (35%) had
functional dependence by one or more of the tools used and 5 (6.2%) had a non-home discharge.  Figure 1 illustrates the correlation of functional dependence based on the 4 different tools used.
Although there was agreement between some tools for some patients, only 2 patients (7%) had functional dependence identified by all 4 tools and in 10 patients (36%) it was identified only by a single
tool. Patients with baseline functional dependence by BFI (moderate-severe fatigue levels) were more likely to have a non-home discharge (17.6% vs. 3.2 %, p=0.06), and 80 % of patients with non-
home discharge had either a baseline abnormal PF or experienced loss of normal PF after surgery.Conclusions: Assessment of PF using tools with different scope and measures is required to identify
all patients with significant functional dependence. Functional dependence recognized with such composite tools can be used to identify a group of patients at increased risk of requiring higher level of
care during the postoperative recovery period. This information is useful for establishing functional dependence screening protocols in the elderly, and to identify patients who may benefit from targeted
physical interventions. 



03.18 Thoracic Epidural Analgesia Does Not Require Prolonged Urinary Catheter ization

S. Kotova2, V. Sah3, N. Nayyar3, R. Jain3  2University Of California - Los Angeles,Thoracic Surgery,Los Angeles, CA, USA 3University Of Southern California,Viterbi School Of Engineering,Los Angeles,
CA, USA.

Introduction: Thoracic epidural analgesia (TEA) is used to achieve adequate pain control in patients undergoing thoracic or upper abdominal operations.  Urinary retention can be a side effect of
epidurals, requiring indwelling urinary catheter drainage, which is frequently maintained for the same length of time as the epidural.  However, prolonged catheterization is associated with urinary tract
infections.  We hypothesized that routine prolonged use of urinary catheter (UCAT) is not needed while TEA is being maintained.Methods: We reviewed records of 135 thoracic patients who underwent
major thoracic surgery between 2009-2012 at the VA hospital.   Patients were excluded if: 1) urinary catheter was not placed; 2) was removed at the end of the operation; 3) there was an independent
preoperative or postoperative indication for UCAT; 4) TEA was not functioning at the end of the operation.  TEA’s were placed T5-6 or T6-7 level and continuous infusion of standardized
fentanyl+bupivacaine was used.  After exclusion, two groups formed:  group 1 (TEA and UCAT) and group 2 (without TEA, where were controls).  Group1: UCAT was removed on POD 2.  TEA was
maintained until chest tube removal (pulmonary surgery) or patients transitioned to adequate enteral regimen (non-pulmonary surgery).  Group2: UCAT was removed on POD 1 or later.  Re-
catheterization and urinary tract infection rates were calculated and compared between 2 groups.  Chi-square test was used for statistical analysis.Results: Study consisted of 92 patients.  12 patients
(13%) failed UCAT removal and required re-insertion.  UCAT was removed prior to discontinuation of epidural in all patients in group1 but not always on POD2.  It was removed on POD3 in 6 patients
and on POD4 in 1 patient.  Average and median length of UCAT was 2.2 and 2 days.  In Group2, UCAT was removed on POD1 in 14 patients, on POD2 in 26 patients, POD3 in 9 patients and POD4 in 2
patients.  Average and median length of UCAT time to discontinuation was 2 days as well.There was a possible association between removal of UCAT on POD 1 and the need to replace it but the
number of these patients was small. (P=0.095).  There was no correlation between presence of epidural and urinary catheter replacement (P=0.91). GU history was not associated with UCAT
reinsertion in either group (P=0.8 and P=0.48). However, there was correlation between age over 70 and re-insertion rate (P=0.0053).  Rate of UTI was low at 1%. Conclusions: Use of ongoing TEA was
not associated with increased risk of urinary re-catheterization in thoracic patients when UCAT was discontinued on POD2.  GU history was not associated with UCAT re-insertion in either group. 
Larger prospective study will be needed to confirm these findings and identify specific risk factors leading to urinary retention.



03.19 Ground Zero in the War Against Hospital Acquired Infection: Towards Making Catheter Associated Urinary Tract Infections a Nev er Ev ent in an
Academic Medical Center

S. D. Kachare1,2, C. Sanders2, K. Myatt2, T. Fitzgerald1,2, E. Zervos1,2  1East Carolina University Brody School Of Medicine,Greenville, NC, USA 2Vidant Medical Center,Surgical Services,Greenville, NC,
USA.

Introduction: Eliminating catheter associated urinary tract infections (CAUTI) is at the forefront of quality improvement and cost reduction for payers for hospitals alike.   Herein we describe a double
focused strategy to eliminate CAUTI’s on a single surgical unit which is readily adaptable to any inpatient unit.Methods: CAUTI’s were tracked on a 30 bed surgical unit 12 months before and after
implementation of specific measures aimed at: 1. decreasing utilization and 2. Increasing catheter bundle and hand hygiene compliance.  Utilization was calculated as catheter days / patient days and
bundle (bag off floor, foley secure, current order, care/maintenance) compliance was tracked using random bi-weekly audits.  Decreased utilization was achieved through:  a policy of early removal of
Foley catheters in  all patients including those with indwelling thoracic epidural catheters; a visible, continuously updated whiteboard identifying patients with catheters and their surgeon; introduction of
a foley re-insertion algorithm to decrease reinsertions. Bundle and hand hygiene compliance was achieved through education and coaching of physicians and staff.Results: CAUTIs were reduced by
56% in the 12 month period following implementation of these measures.  Reduced CAUTIs were associated with signficiant reductions in utilization (0.28 vs. 0.23; p<0.05), improvements in bundle
compliance (100% vs. 80%) and hand hygiene (94% vs. 92%) and decreased reinsertions.  There were no incidences of urinary retention requiring catheter reinsertion in patients with indwelling
thoracic epidural catheters who had their foleys removed (n=11).Conclusions: Though not eliminated entirely, CAUTIs on our unit were signficantly reduced through decreased utilization and improved
compliance to institutional quality metrics.  Adaptation of this strategy to other inpatient units would not only improve patent safety but also result in significant cost savings.



03.20 Surgical Outcomes in Patients with COPD Undergoing Abdominal Surgery: An Analysis of 331,425 Patients

A. C. Fields1, C. M. Divino1  1Icahn School Of Medicine At Mount Sinai,Surgery,New York, NY, USA.

Introduction: COPD is a common comorbidity in patients undergoing surgery. However, studies focusing on postoperative surgical outcomes in patients with COPD are scarce. The aim of this study
was to determine the prevalence of patients with COPD undergoing surgical procedures in the abdomen and to assess the associations between COPD and postoperative morbidity, mortality, and
hospital length of stay.Methods: Using the National Surgical Quality Improvement Program (NSQIP) database (2007-2010), patients who underwent cholecystectomy, appendectomy, small bowel
resection, partial colectomy, hepatic resection, gastrectomy, pancreatectomy, and ventral hernia repair with and without COPD were identified (N = 331,425). Patients coded as having COPD in the
NSQIP database had a functional disability from COPD, past hospitalization for COPD necessitating long-term bronchodilator therapy, or an FEV1 < 75% on pulmonary function testing. Univariate and
multivariate analyses were carried out using SPSS v20. Results: COPD was present in 12,491 (3.77%) patients undergoing the above abdominal surgery procedures. The thirty-day morbidity and
mortality rates and hospital length of stay for patients undergoing all abdominal procedures reviewed was higher for patients with COPD compared to patients without COPD (all p < .0001, except
hepatic resection) (Table 1). Multivariate analysis controlling for other comorbidities revealed that COPD was independently associated with increased postoperative morbidity in all abdominal
procedures reviewed, increased postoperative mortality in cholecystectomy, appendectomy, small bowel resection, and ventral hernia repair, and increased length of stay in cholecystectomy, small
bowel resection, partial colectomy, gastrectomy, pancreatectomy, and ventral hernia repair (all p < .05). Conclusions: Patients with COPD undergoing surgical procedures in the abdomen have
increased morbidity, mortality, and length of stay.



04.01 Disparit ies in Emergency General Surgery Treatment: Influence of Insurance Status

S. S. Satahoo1, J. S. Davis1, L. H. Blackbourne1, C. I. Schulman1  1University Of Miami,Department Of Surgery,Miami, FL, USA.

Introduction: Despite advances in medicine, patients continue to experience disparities with access to health care. Due to their emergent nature, we hypothesized that care for common emergency
surgical diseases would not be subject to these disparities. This study evaluates health care disparities based on health insurance status, and its effect on care and outcomes in patients with
emergent surgical diseases.Methods: The Nationwide Inpatient Sample (NIS), Healthcare Cost and Utilization Project (HCUP) was queried for patients ≥ 18 years with an “emergency” admission from
2005-2009 and ICD-9 codes for known emergent surgical diseases. This included acute appendicitis, cholecystitis, cholelithiasis, cholangitis, acute peptic ulcer with hemorrhage and/or perforation,
hernia with gangrene and/or obstruction, necrotizing fasciitis; as well as, acute bowel obstruction, intusussception, volvulus, perforation, ischemia and peritonitis. Demographic data, insurance status,
length of stay, total charges, treatment, number of diagnoses and mortality data were recorded. Included insurance types were Medicare, Medicaid, Private Insurance or Self-Pay. Statistical analysis was
done with student’s t-test, χ2 test, ANOVA and logistic regression, where appropriate.Results: A total of 882,422 encounters were identified. Medicare/Medicaid patients accounted for 54.1%, then private
insurance (36.8%) and self-pay (9.1%). Of this cohort, 56.2% were managed surgically. The table demonstrates the differences in characteristics based on insurance type. Clinically, private insurance
and self pay had similar outcomes, both with shorter hospitalizations (p<0.001), and less cost (p<0.001) than patients with Medicare/Medicaid. Compared to self-pay, patients with Medicare/Medicaid
were less likely to undergo surgery (OR 0.396 [0.390-0.402]) and more likely to die (OR 4.900 [4.586-5.236]). Medicare/Medicaid patients were older (p<0.001), with more comorbidities (p<0.001), and
more likely to be assigned as higher risk of mortality (OR 7.546 [7.412-7.683]). A smaller percentage of self-pay patients were white or had income >50% of median household income†.Conclusions:
Despite the urgent nature of care, there are disparities in the treatment of emergency general surgery patients based on insurance status. Self-pay and private insurance patients had more efficient and
cost-effective care with better outcomes. While the differences may be inherent to patient characteristics such as age and comorbidities, it may also highlight bias in the treatment of Medicare/Medicaid
patients and differences in the general health maintenance of this population.





04.02 Relationship of Hospital Readmission and Mortality for Major Surgery

T. Shih1, J. B. Dimick1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Reducing deaths and readmissions after surgery have been targeted by the Centers for Medicare and Medicaid Services for quality improvement initiatives. However, it is unknown whether
these two measures represent different domains of quality. We sought to characterize the relationship between hospital mortality rates and readmission rates for major
surgery.   #next_pages_container { width: 5px; hight: 5px; position: absolute; top: -100px; left: -100px; z-index: 2147483647 !important; } Methods: We examined 890,635 Medicare fee-for-service
beneficiaries who underwent one of five major operations: coronary artery bypass grafting (CABG), aortic valve replacement (AVR), abdominal aortic aneurysm repair (AAA), colectomy, and
pancreatectomy from 2005 to 2008. Using, hierarchical logistic regression, hospital risk-and-reliability-adjusted rates of mortality and readmission for each procedure were calculated. We then
quantified the degree of correlation between hospital mortality and readmission rates. Finally, we stratified hospitals into two sets of performance quintiles according to their mortality and readmission
rates and determined the proportion of hospitals that were best or worst performers for both measures.   #next_pages_container { width: 5px; hight: 5px; position: absolute; top: -100px; left: -100px; z-
index: 2147483647 !important; } Results: Mean adjusted mortality ranged from 3.5% to 9.4% across procedures while rates of readmission ranged from 12.3% to 22.0%. Hospital mortality and
readmission rates were poorly correlated for all procedures (0.07 for CABG, 0.01 for AVR, 0.03 for AAA, 0.04 for colectomy, and -0.11 for pancreatectomy). Hospital readmission rates explained 1% or
less of the variation in hospital mortality rates. Across all procedures, only 5.6% to 6.5% of all hospitals were in the top-performing quintile for readmission and mortality. Similarly, only 2.5% to 5.2% of
all hospitals were in the bottom-performing quintile for both measures.   #next_pages_container { width: 5px; hight: 5px; position: absolute; top: -100px; left: -100px; z-index: 2147483647 !important;
} Conclusions: Hospital mortality and readmission rates are not correlated for the five procedures examined. This suggests that readmission and mortality represent different domains of quality that
hospitals must address with separate quality improvement strategies.   #next_pages_container { width: 5px; hight: 5px; position: absolute; top: -100px; left: -100px; z-index: 2147483647 !important; } 



04.03 Reliability of Risk-Adjusted Outcomes and Prediction of Future Performance

R. W. Krell1, D. O. Staiger2, J. B. Dimick1  1University Of Michigan,Ann Arbor, MI, USA 2Dartmouth College,Department Of Economics,Lebanon, NH, USA.

Introduction: Though recent evidence suggests that most risk-adjusted surgical outcomes do not meet common reliability benchmarks for most procedures, it is unclear how much this limits their
usefulness in a practical sense. For example, despite their low reliability, risk-adjusted outcomes may identify hospitals where patients will have better odds of a favorable outcome following surgery in
the future.  We explored this by assessing the ability of risk-adjusted outcomes to predict future performance when they are measured with progressively lower reliability.Methods: We analyzed patients
undergoing colectomy in the 2007-2010 Medicare Provider Analysis and Review database (n=462,959 patients).  We first calculated hospital risk-adjusted mortality and complication rates for 2007-08
and assessed outcome reliability using hierarchical modeling techniques.  To assess outcomes’ predictive ability, we used hospital rankings from 2007-08 to compare patients’ risk-adjusted odds for
mortality and complications in the next two years (2009-10).  We then systematically reduced hospital caseloads with random sampling to explore the influence of outcomes’ reliability on their ability to
predict future performance.Results: Hospital risk-adjusted outcomes in 2007-08 were good predictors of outcomes in the next two years (2009-10), but predictive strength depended upon the reliability
of the outcome measure. As hospital caseloads and outcome reliability decreased, the ability to predict future outcomes decreased. For example, when reliability was the highest (0.84) in 2007-08,
outcome measures were best at discriminating future (2009-10) hospital performance (more than 3-fold risk difference for major complications between the top 20% and bottom 20% of hospitals, odds
ratio [OR] 3.4, CI 3.05-3.74). When reliability was lowest (0.39), predictive ability was diminished though still informative (1.4-fold risk difference for major complications between top and bottom 20% of
hospitals, OR 1.4, CI 1.28-1.63).Conclusions: Risk-adjusted outcome measures may identify hospitals where patients have improved odds for experiencing a favorable outcome following surgery, even
when those outcomes have reliability much lower than currently accepted standards. Selective referral initiatives may benefit from broader incorporation of hospital outcomes in addition to structural and
process measures to identify high-quality providers. 



04.04 Is More Always Better?: The Association Between Hospital Care Intensity and Surgical Outcomes

K. H. Sheetz1, J. B. Dimick1, A. A. Ghaferi1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: The intensity of medical care varies widely across the United States. Payers and policymakers have become increasingly focused on promoting low-cost and efficient healthcare without
sacrificing quality. We sought to evaluate whether increased hospital care intensity is associated with improved outcomes following major surgery.Methods: We identified 706,520 Medicare
beneficiaries at 2,544 hospitals undergoing seven major operations in 2010. We characterized hospitals care intensity (HCI) using a validated index published by the Dartmouth Atlas of Health Care.
Grouping hospitals as low, average, or high intensity, we assessed the relationship between intensity of care and risk- and reliability-adjusted mortality, major complication, and failure to rescue
(mortality following a major complication) rates. We also compared more granular metrics of care intensity, such as proportion of inpatient deaths, rate of hospice utilization, and total inpatient
spending, across the three strata of hospital care intensity.Results: Hospital care intensity varied almost ten-fold across US hospitals. High HCI hospitals had higher rates of major complications when
compared to low HCI centers (RR 1.04; 95% CI 1.03-1.05). However, there was a moderate decrease in failure to rescue at high compared to low care intensity hospitals (RR 0.95; 95% CI 0.94, 0.97).
Using multilevel models, HCI reduced the variation in failure to rescue rates between hospitals by 2.7% after accounting for patient comorbidities and hospital resources such as bed size, nurse-to-
patient ratios, and ICU availability. Further, patients treated at high HCI hospitals had longer average hospitalizations, more inpatient deaths, and lower hospice utilization during the last 2 years of
life.Conclusions: Failure to rescue rates were slightly lower at high care intensity hospitals? indicating a marginal, but measurable benefit with increased care intensity. Additionally, care intensity
explains a very small proportion of the overall variation in failure to rescue rates across hospitals. Therefore, a closer examination of resource utilization at low intensity, low failure to rescue hospitals
may yield important insight into how high quality and efficient surgical care can be delivered.



04.05 Are Surgeons at a Disadv antage by the Use of HCAHPS Patient Satisfaction Scores?

S. Murray1, R. K. Schmocker1, X. Vang1, L. Cherney Stafford1, C. Lin1, E. R. Winslow1  1University Of Wisconsin,Madison, WI, USA.

Introduction: With the advent of the Affordable Care Act, the patient experience has been increasingly emphasized, as it is the basis for 30% of the performance score in the hospital value-based
purchasing program. The Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) Survey is a standardized survey that measures patient perspectives of hospital care.
Aggregate hospital data are publically available, and increasingly hospital service lines and even individual providers are being compared on these metrics. At present, relatively little is known about
system and patient-level determinants of HCAHPS satisfaction scores in clinically relevant patient subgroups.Methods: Adult patients with a hospital stay of ≥21 days who returned completed surveys
were gathered from hospital records. Retrospective chart review extracted detailed clinical and structural variables. Univariate analyses assessed relationships between HCAHPS scores and
patient/system variables. Topbox/composite scores were determined using HCAHPS standards. Correlation analysis was used to quantify the strength of association between variables. The predictive
ability of a group of correlated factors was assessed through recursive partitioning in a random forests framework. The relative import of the correlated variables was evaluated via the mean decrease in
accuracy when that variable was added to the model. Results: 105 patients were identified: 45% female, 58% married, mean age 57±13 yrs, LOS 35±16 days. 58% were admitted to a surgical service.
63% had an operative procedure, and 55% had an ICU stay. The mean number of attending physicians on the primary service was 4.5±2.3. The mean number of consulting services was 3.9±2.8, with a
mean number of consulting physicians of 7.3±6.6. Responses for overall hospital rating were topbox in 75%, and responses for physician communication composite scores were topbox in 49%. On
univariate analyses examining topbox responses for composite physician communication scores, the following were significantly associated – fewer consultations (p=0.006), nonoperative admission
(p=0.001), admissions without ICU stays (p=0.001), nonsurgical admitting service (p=0.004), and non-emergency room admission routes (p=0.03). The most important variables were fewer
consultations, nonoperative course, nonsurgical service, and lack of ICU stays (Fig 1). Conclusions: In prolonged hospitalizations, patient satisfaction is most strongly related to continuity of care.
Importantly, patient satisfaction is inversely related to several variables inherent to the care of surgical patients. Long stay patients may therefore be a subset that surgeons should target for
improvements in communication.



04.06 Natural Language Processing of Text Paging in the Surgical Work Setting

A. D. Smith1,2,3, M. S. De Vos1, D. S. Smink2,3, L. L. Nguyen1,3, S. W. Ashley2,3  1Brigham And Women's Hospital,Division Of Vascular And Endovascular Surgery,Boston, MA, USA 2Brigham And
Women's Hospital,Department Of Surgery,Boston, MA, USA 3Center For Surgery And Public Health, Brigham & Women's Hospital,Boston, MA, USA.

Introduction: Surgical residents can receive more than 200 text pages in a twelve-hour period. This volume of paging can be highly interruptive, negatively affecting workflow, efficiency, and patient care.
For patient safety, however, it is critical that health professionals communicate with each other. The purpose of this study was to investigate text pages received by surgical residents and physician
assistants (PA’s). Using natural language processing, this study assesses qualitative content of text paging, describes volume and distribution of pages, and identifies opportunities to improve
communication. Methods: We studied time-stamped text paging data from March to May 2012 received by general surgery residents at a tertiary teaching hospital. Pages were sent from health
professionals and laboratory or trauma notification systems. All sender, recipient and patient data was anonymized using the Python programming language. Paging content was analyzed using natural
language processing and quantified using the Tableau visual analytics tool. Paging volume and content were assessed by controlling for seniority of recipient, patient census of services, and whether
patient beds on the service were close to each other (regionalized). Results: 61,770 pages to 35 residents and 3 PA’s were captured in a 3-month period. Mean number of pages per day (PPD) was
73.2 for interns (range: 33.3-150.0), 30.0 PPD for PGY-2 residents (23.2-51.2), 30.1 PPD for PGY-3 residents (19.6-39.4) and 42.2 PPD for PA’s (31.8-49.2). When controlling for patient census of
services, the number of pages was highest in the trauma/acute care service (mean 3.4 PPD per census (PPDC)) and the services that had their patients regionalized received significantly fewer pages
(non-regionalized 3.11 PPDC vs. regionalized 1.35 PPDC; P=<.0001)(Table 1). The most common paging subjects were pain (4,948 pages; 8.01%), anti-coagulants (1.2%) and electrolytes (1.2%).
Three of the four medication classes most frequently paged about (opioids (2.7%), anti-coagulants (1.2%), and insulin (1.0%)) are higher risk. Conclusions: This study quantified that paging volume
was high: interns are paged every 9.9 minutes. Overall, paging volume was highest on non-regionalized services and the most common paging topic was pain. Medication classes considered higher
risk were among the medications paged about most commonly, suggesting opportunities to improve patient safety through improved communication on this topic. Projects to reduce paging volume
may include improvement of pain protocols and regionalization of patients. Such projects raise systemic opportunities to improve quality of care and patient safety through less workflow interruption,
better team communication and more centralized patient care. 



04.07 A Nov el Approach to Postoperativ e Wound Surv eillance: Using Av ailable Smartphone Technology to Improv e Transitional Care

J. T. Wiseman1, S. Fernandes-Taylor1, T. L. Engelbert1, R. S. Saunders1, K. C. Kent1  1University Of Wisconsin,Wisconsin Surgical Outcomes Research (WiSOR) Program; Department Of
Surgery,Madison, WI, USA.

Introduction: The incidence of readmission after vascular surgery is common (24%), second only to heart failure and psychoses, and significantly higher than the overall surgical readmission rate
(15.6%) among Medicare beneficiaries. The Centers for Medicare & Medicaid Services will soon reduce reimbursements for hospitals with higher-than-predicted 30-day readmission after vascular
procedures. A major contributor to unplanned readmissions in this population is surgical site infection (SSI).Methods: We utilize data from the vascular service at a tertiary care institution to motivate a
patient-centered, remote digital wound monitoring program. Specifically, we performed a retrospective medical record review of the vascular service from June 2009-March 2013 to determine reasons
for 30-day readmission and principal procedures associated with subsequent readmission.  Analysis of these data informs the design of an intervention tailored to reduce readmissions in the vascular
surgical population utilizing Smartphone photograph technology for wound surveillance between hospital discharge and the 2-week follow-up appointment.Results: The vascular service discharged
2569 patients during the study period with an unplanned readmission rate of 9.5%. The most common principal procedures that led to readmission were lower extremity procedures (38% of readmitted
patients had lower extremity procedures vs. 26% of non-readmitted patients had lower extremity procedures; p<.001). Readmitting diagnoses were most commonly wound complications (26%),
including post-operative infections, infected amputation stumps, and dehiscence. Subsequent principal diagnoses of the readmission were even more commonly wound complications (37%). To
reduce readmissions associated with lower extremity wound infection, we created an intervention to remotely monitor surgical wounds between hospital discharge and scheduled outpatient follow-up.
Extant studies demonstrate that 91% of American adults have a cell phone, and 56% have a smartphone with an increasing trend. We designed a pre-operative patient training to empower patients to
(1) monitor their post-operative course as partners in their care and (2) take and transmit digital photos of their wounds to the vascular service daily via smartphone for ongoing wound surveillance. This
protocol is reinforced prior to discharge, and, through remote monitoring, the vascular service is able to supervise wound healing and detect SSI at an early stage for outpatient management. Outcomes
of this intervention, to be implemented as a randomized controlled trial, include (1) diagnosis of SSI at an early stage and (2) reduction in readmissions.Conclusions: Redefining the gold standard of
wound surveillance using a data-driven approach is feasible in the era of patient centered care and available smartphone technology. The intervention is generalizable to all surgical fields, informing
postoperative transitional care and clinical practice guidelines.



04.08 Validation of the Univ ersity HealthSystem Consortium Clinical Database: Concordance and Discordance with Patient-Lev el Institutional Data

J. M. Sutton1, A. J. Hayes1, G. C. Wilson1, R. C. Quillin1, K. Wima1, I. M. Paquette1, J. J. Sussman1, S. A. Ahmad1, S. A. Shah1, D. E. Abbott1  1University Of Cincinnati,Department Of Surgery,Cincinnati,
OH, USA.

Introduction: Outcomes research relies heavily on large dataset analyses, though quality and comprehensiveness of databases vary.  The University HealthSystem Consortium Clinical Database
(UHC), an administrative database collected from 408 academic institutions, is increasingly queried for administrative purposes but has not been comprehensively validated. We examined the reliability
of the UHC database with an institutional clinical dataset to determine the validity of its use for research purposes.Methods: We compared patient- and intervention-specific variables between UHC and
an institutional pancreatic surgery database at a high volume tertiary care academic center (AC).  Operative cases were then matched on criteria including patient age, gender, and date of operation.
The final study cohort was comprised of patients undergoing pancreaticoduodenectomy (PD) at the AC from 2009 to 2011.Results: Evaluating the UHC and AC study cohorts, 107 and 105 patients met
inclusion criteria, respectively.  Of these, 103 cases were present in both datasets. Between these 103 matched cases, there was concordance between the UHC dataset and the AC institutional
database with respect to median age (62 vs. 62 years, p = 0.874), gender (50.5% vs. 49.5% male, p = 0.889), race (p = 0.844), median overall length of stay (LOS) (Figure 1A, 11 vs. 11 days, p = 0.459),
median SICU LOS  (4 vs. 4 days, p = 0.604), discharge disposition (Figure 1B, p = 0.953), 30-day readmission rate (24.3% vs. 24.3%, p = 0.871), median number of days until readmission (9 vs. 9 days,
p = 0.830) and 30-day mortality (2.9% vs. 2.9%, p = 0.697). Post-operative complications are recorded within UHC, though disease-specific complications such as pancreatic fistula are not reliably
recorded.Conclusions: A majority of the clinically significant patient- and intervention-specific variables within the UHC database are accurate and reliable.  With appropriate recognition of its limitations,
UHC is a reliable surrogate for institutional medical records and should be considered a valuable research tool for health services researchers.



04.09 A Longitudinal Analysis of Disparit ies in Mortality After High-Risk General Surgery

A. A. Gonzalez1,2, J. D. Birkmeyer1, J. B. Dimick1, A. A. Ghaferi1  1University Of Michigan,Center For Healthcare Outcomes & Policy,Ann Arbor, MI, USA 2University Of Illinois At Chicago,Surgery,Chicago,
IL, USA.

Introduction: Multiple studies have demonstrated increased post-operative mortality in Blacks, low socioeconomic status (SES) patients, and the elderly.  In fact, over the past decade, the amount of
published literature documenting such disparities has increased exponentially.  Nonetheless, few studies have assessed whether disparities in mortality rates are narrowing over time.Methods: We
defined vulnerable patients as having at least one of the following demographic characteristics: (1) elderly (age 80+), (2) low SES, or (3) Black race.  In this retrospective longitudinal cohort study, we
evaluated Medicare fee-for-service beneficiaries (n = 52,709) between the ages of 65 and 99 who underwent pancreatectomy or esophagectomy.  We divided our data into three timeframes: 2000-2002,
2003-2005, and 2006-2008.  Our primary analysis compared inpatient mortality between vulnerable and non-vulnerable patients across these timeframes.  We used a logistic regression model to
account for pre-existing patient comorbidities and admission status.  Results: While overall mortality decreased during the study period from 10.7% in 2000-2002 to 7.5% by 2006-2008, the disparity in
mortality for vulnerable populations did not show any significant change.  For example, compared to their younger counterparts, elderly patients had higher unadjusted mortality (16.6% versus 9.4%)
with a risk-adjusted odds ratio (AOR) for mortality in 2000-2002 of 1.84 (95% confidence interval [CI] 1.62 – 2.08), in 2003-2005 (13.9% vs. 7.6%; AOR 1.76, 95% CI 1.55 – 2.01) and in 2006-2008
(12.0% vs. 6.5%; AOR 1.82, 95% CI 1.59 – 2.07).  These relationships were similar when comparing low SES and high SES patients – 2000-2002 (15.3% vs. 9.8%; AOR 1.31, 95% CI 1.15 – 1.50),
2003-2005 (10.4% vs. 7.6%; AOR 1.49, 95% CI 1.26 – 1.75), 2006-2008 (8.9% vs. 6.4%, AOR 1.54; 95% CI 1.31 – 1.82).  Blacks had increased unadjusted mortality relative to Whites (10.7% versus
8.8%, p-value <0.001); however, after risk-adjustment, this difference was not significant in any of the three time periods.  For example, in the most recent period, the AOR in for mortality in Blacks
compared to Whites was 1.17 (95% CI 0.92 – 1.50).Conclusions: While mortality in all subgroups decreased during the past decade, the disparities in outcomes for certain vulnerable populations did
not.  Patients older than 80 years of age and patients of low socioeconomic status had persistently higher mortality rates.  Despite ever increasing amounts of literature documenting disparities in
surgical outcomes, there remains little to no improvement in narrowing the gap over the past decade.  While continuing to document ongoing disparities is important, more effort should devoted toward
identifying effective interventions for reducing these disparities.



04.10 How NSQIP And Traditional M&M Address The Full Gamut Of Surgical Quality Management.

L. A. Gurien1, J. De Villa2, M. S. Nussbaum1, J. J. Tepas1  1University Of Florida College Of Medicine - Jacksonville,Surgery,Jacksonville, FL, USA 2University Of Florida Health -
Jacksonville,Surgery,Jacksonville, FL, USA.

Introduction: As part of our integration of the quality management strengths of NSQIP sampling, with the self-reporting process of morbidity and mortality conference (M&M), we evaluated adverse
events reported by each system. We determined proportion of patients reported in both systems, and categorized the types of quality related events addressed by each, focusing on the perspective of
patient experience, and looking specifically at peri-operative problems that diminish patient satisfaction, and extend cost of care.Methods: De-identified data from our 2012 NSQIP and M&M registries
was analyzed to determine type and incidence of problems related to general and vascular surgical care. Number of patients and incidence of specific adverse events (AE) reported in both systems was
determined, as well as the proportion of patients common to both systems. Each AE in both systems was categorized into one of 14 patient quality advocacy (PQA) codes (Table) related to operative
care, organ system dysfunction, readmission, or specific diagnoses. Similarity of patients common to both registries was determined by comparing the PQA profile of each cohort using Chi square,
accepting p<.05 as significant. To identify differences in the systems, a similar method compared all M&M PQA categories to those of NSQIP.Results: For 2012, NSQIP reported 490 AE in 254 patients,
compared to 182 AE sustained by 159 patients reported to M&M. The 68 common patients represent 27% of NSQIP patients reported to M&M, and 43% of M&M patients identified by NSQIP. These
patients sustained 189 AE in NSQIP versus 77 in M&M. Incidence of PQA for the common patients did not differ from the residual NSQIP population (p=.76, Chi square). Analysis of PQA distribution
demonstrated differences in focus of each system (Table, bold). M&M emphasized operative issues, while NSQIP provided a broad description of multiple events experienced by patients.Conclusions:
These findings illustrate how NSQIP sampling supplements traditional M&M by highlighting review of the factors within the three domains of surgical care that define the patient’s experience of surgical
care. The incidence of these factors provide objective targets for focused strategies of improvement.



04.11 Variability in Operations of Considerable Risk Offers a Nov el Opportunity for Quality Improv ement

S. A. Waits1, S. Kapeles1, D. Cron1, K. Schmidt1, C. Frost1, D. Srinivasan1, M. Terjimanian1, J. Derck1, M. J. Englesbe1  1University Of Michigan,Ann Arbor, MI, USA.

Introduction: Surgeons are frequently faced with the need to operate on extremely sick patients.  At times, these efforts can be considered heroic, other times they are futile.  If surgeons could objectively
identify high-risk patients preoperatively, safety measures could be enacted or futile operations could be avoided. A better understanding of the highest risk procedures done within the Michigan
Surgical Quality Collaborative (MSQC) has the potential to inform surgical decision-making and improve quality.Methods: Prospectively collected data on 8166 colectomy operations within MSQC from
July 2007 to September 2011 were included. Logistic regression techniques were utilized to calculate an estimated a 30-day mortality risk for each operation. At a quarterly meeting of the MSQC, 30
surgeons were presented with clinical scenarios representing a wide range of 30-day mortality risk.  They were then asked if they felt the scenarios were representative of a high-risk surgical
procedure.  Additionally, the surgeons were asked to coin a name for these high-risk colectomy operations within MSQC.Results: MSQC surgeons universally agreed that a 6.5% 30-day mortality risk
represented a high-risk operation.  They then named the new metric “Operations of Considerable Risk (OCR).”  2761 OCR’s were undertaken during the study period, which accounted for 33.8% of the
total case volume. Mortality from OCR’s accounted for 70.4% of the total mortality in the cohort.  Mortality varied from 5.36 to 36.4% at high and low performing hospitals.  Total percentage of OCR
operations also varied from 19.3 to 53.7%.Conclusions: Operations of Considerable Risk are common amongst MSQC hospitals and exhibit significant variation.  By preoperatively identifying high-risk
patients, we have the opportunity to council patients on their operative risk, thereby improving execution and expectations of patient care.  On a hospital level, identifying high and low performing
hospitals represents a potential target for observational quality improvement. Additional work focused on elucidating the underlying causes for this variation will have significant value for the MSQC
patient population. 



04.12 Readmission after Electiv e Major Surgery: Is it Prev entable?

G. C. Wilson1, R. C. Quillin1, J. M. Sutton1, K. Wima1, I. M. Paquette1, D. E. Abbott1, S. A. Shah1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA.

Introduction: Hospital readmissions after surgery, although identified as an important measure of quality, have not been well studied.  We sought to identify risk factors for readmission after major
surgery at the national level.Methods: Using the University Health Consortium (UHC) Clinical Database, 30 day readmission rates in all adult patients undergoing colectomy (n=103,129), lung resection
(n=73,558), gastric bypass (n=62,010) or abdominal aortic surgery (n=17,997) from 2009-2012 were identified.  UHC severity of illness was used to characterize patient’s disease burden.  Center
volume was divided into tertiles.  Logistic regression was performed to examine the effect of patient specific characteristics, hospitalization details, discharge disposition, and center volume on
likelihood for readmission rates.Results: Overall readmission rates ranged from 8.9% (n=5,511) after gastric bypass to 15.8% (n=16,279) after colectomy.  Black race was associated with increased
likelihood for readmission after three of the four procedures with odds ratios (OR) ranging from 1.13 (95% Confidence Interval (CI) = 1.08-1.18, p<0.0001) after colectomy to 1.44 (95% CI = 1.34-1.55,
p<0.0001) after gastric bypass.  Readmitted patients had higher severity of illness, longer hospital length of stay and increased cost of the index hospitalization when compared to the non-readmitted
group in all four procedures. Patients discharged to a rehab facility were more likely to be readmitted when compared to patients that were discharged home after all 4 procedures (OR ranged from
1.40, 95% CI = 1.32-1.47 after colectomy to 1.95, 95% CI = 1.80-2.12 after lung resection).  Center volume was an independent predictor of readmission after gastric bypass surgery (OR = 1.27, 95% CI
= 1.18-1.37, p<0.0001) and aortic surgery (OR = 1.44, 95% CI = 1.30-1.61, p<0.0001).Conclusions: Along with patient characteristics such as Black race, higher severity of illness and longer
postoperative course, center volume and discharge disposition to rehab are major independent risk factors for readmission after elective surgery.  These modifiable risk factors should be considered
as quality indicators and markers of resource utilization.



04.13 Paraspinous Muscle as a Predictor of Surgical Outcome

A. A. Mazurek1, L. D. Canvasser1, D. C. Cron1, M. N. Terjimanian1, C. S. Lee1, M. B. Alameddine1, J. Claflin1, E. D. Davis1, T. M. Schumacher1, S. C. Wang1, M. J. Englesbe1  1University Of
Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Objective measures for preoperative risk-assessment are needed to inform surgical risk stratification. Previous studies using preoperative imaging have shown that trunk muscle size,
specifically the psoas muscle, is a significant predictor of postoperative outcomes. Because psoas measurements are not always available, additional trunk muscles should be identified as alternative
measures of risk assessment. To this end, we hypothesize that paraspinous muscle size will correlate with psoas muscle size and that larger paraspinous muscles will be associated with better
surgical outcomes.Methods: Using the Michigan Surgical Quality Collaborative database, we retrospectively identified 327 surgical patients who had preoperative abdominal CT scans within 90 days of
operation. Analytic morphomic techniques were used to measure cross-sectional area of the paraspinous muscle at the T12 vertebral level. The primary outcomes were non-UTI complications, one-
year mortality, and length of stay (LOS). Patients were stratified into tertiles based on paraspinous muscle area, and standard univariate and multivariate analyses were conducted to assess the
relationship between muscle size and postoperative outcomes. Results: The measurements of paraspinous muscle area at T12 were normally distributed. There was a strong correlation between
paraspinous muscle area at T12 and total psoas area at L4 (r = 0.75, p<0.001). As shown in Figure 1, patients in the tertile of largest paraspinous muscle area had significantly better unadjusted
outcomes compared to the lowest tertile (Complications: 15.6% vs 30.3%, p = 0.02; Mortality: 3.7% vs 13.8%, p = 0.01; LOS: 8.3 vs 13.7 days, p = 0.05). In multivariate analysis, paraspinous area was
not a significant predictor of complications (OR = 0.98 per cm2 increase, 95% CI: 0.94 - 1.03. p = 0.38), but it was a significant predictor of mortality (OR = 0.91, 95% CI: 0.85 - 0.98, p = 0.01) and LOS (r =
-0.34, 95% CI: -0.61 to -0.07, p = 0.02). Conclusions: Paraspinous muscle size correlates with psoas muscle size, and larger paraspinous muscle size is associated with better outcomes after surgery.
This suggests that the paraspinous muscle may be an alternative to the psoas muscle in the context of objective measures of risk stratification. 



04.14 Does the Number of People in the Operating Room Affect Surgical Outcomes?

A. M. Hart1, G. A. Vitiello1, T. M. Hagopian1, S. D. Perez1, B. Pettitt1, J. F. Sweeney1  1Emory University School Of Medicine,Department Of Surgery,Atlanta, GEORGIA, USA.

Introduction: Patient risk factors for postoperative complications have been extensively studied, but less data is available on operating room (OR) characteristics that influence surgical outcomes. The
Center for Disease Control recommends limiting the number of people in the OR (NPOR) during surgery following studies relating increased OR door traffic to increased risk of surgical site infections.
This study seeks to analyze the risk of increasing NPOR during surgery on postoperative morbidity.Methods: Operative records for all general surgery cases conducted at our university hospital from
January 2009 to January 2013 were linked from our institution’s clinical data warehouse to data queried from the ACS National Surgical Quality Improvement Program.  Procedures were grouped into
11 distinct categories using CPT codes; mastectomy, inpatient appendectomy, and any other general surgery procedure that did not fit into one of these categories were excluded. Hospital medical
records provided information on NPOR and amount of time spent in the OR. Patient demographics, comorbidities, intraoperative variables, and postoperative complications were analyzed using
univariate and multivariate methods to determine the association between NPOR and surgical complications. NPOR was analyzed as a continuous variable and included any person in the operating
room after patient entry to the OR. Using logistic regression models, the association between NPOR and complications was assessed while controlling for known risk factors for surgical
complications. Results: Two thousand six hundred and sixty-six general surgery procedures were reviewed. Eight hundred and eighty had at least one complication (33%). NPOR ranged from 4 to 27.
The relationship between NPOR and the odds of complications was significant on univariate analysis (p<0.05). On multivariate analysis, when controlling for individual clinical variables and the
interaction between operative time and procedure type, NPOR does not significantly increase the odds of complications (Odds Ratio 1.04 [0.99-1.08]). Operative time, procedure type, wound class, ASA
class >2, and age were significantly associated with the odds of having a complication (Table). Conclusions: Though NPOR approached significance, our study shows that when compared among
previously defined risk factors, increasing NPOR does not significantly increase the odds of surgical complications. The inherent differences in the complication rates among procedures limit analysis
of the overall effect of NPOR on surgical complications. Larger studies should analyze the association between NPOR and complications by individual procedure. 



04.15 Opening Pandora's Box: Understanding the Nature, Patterns, and 30-day Outcomes of Intraoperativ e Adv erse Ev ents

M. N. Mavros1,2, G. C. Velmahos1, A. Larentzakis1, L. Naraghi1, D. D. Yeh1, P. J. Fagenholz1, M. DeMoya1, D. R. King1, J. Lee1, H. M. Kaafarani1  1Massachusetts General Hospital,Division Of Trauma,
Emergency Surgery, And Surgical Critical Care,Boston, MA, USA 2MedStar Washington Hospital Center,Department Of Surgery,Washington, DC, USA.

Introduction: Little evidence currently exists as to the characteristics of intraoperative adverse events (iAEs). We sought to describe the nature, patterns and 30-day outcomes of iAEs in abdominal
surgery.Methods: The ICD-9-CM based Patient Safety Indicator “Accidental Puncture/Laceration” was used to screen the American College of Surgeons National Surgical Quality Improvement Program
(ACS-NSQIP) database for iAEs. All patients undergoing abdominal surgery between 01/2007 and 10/2012 at our tertiary academic center were included. All iAEs were confirmed with a systematic
review of operative reports. The standard preoperative, intraoperative and postoperative ACS-NSQIP data were supplemented with additional variables such as type/organ of injury, phase of operation
when the iAE occurred (entry/dissection/retraction/resection/reconstruction), adhesions, type of repair required, and whether the iAE triggered an intraoperative consultation.Results: Of a total of 9292
patients, 227 iAEs (187 patients) were confirmed. The most common injuries were enterotomies in intestinal surgery (73/107, 68%) and vessel injuries in hepatopancreaticobiliary surgery (57/94, 61%)
[Figure 1]. Injuries occurred most often during the dissection (61%) and resection/reconstruction (19%) operative phases. Adhesions were present in 120 patients (64%); 108 iAEs (48%) specifically
occurred during adhesiolysis, more commonly in intestinal vs. other abdominal surgery (73% vs. 35%, p<0.001). Almost a third of the iAEs required organ/tissue resection or complex reconstruction
(24% and 13%, respectively), while the rest needed simple suture repair (50%) or vessel ligation/cauterization (13%). Due to iAEs, 20 intraoperative consults (11%) were requested and 9 of 66 (16%)
laparoscopic cases were converted to open. Thirty-day mortality and morbidity were as high as 6% and 58%, respectively. The most common 30-day ACS-NSQIP complications were perioperative
transfusions (36%), surgical site infection (19%), systemic sepsis (13%), and failure to wean off the ventilator (12%).Conclusions: iAEs commonly occur in the setting of previous abdominal surgery and
adhesions and often result in a significant change in the operative course. Bowel injuries are more common during intestinal procedures, while vascular injuries are more common in
hepatopancreaticobiliary procedures.  Further studies are needed to evaluate the possibility that the occurrence of an iAE results in adverse patient outcome at 30 days.





04.16 Trends and Factors in the Decision for Laparoscopic Surgery in the ACS-NSQIP

B. R. Englum1, A. M. Ganapathi1, P. J. Speicher1, J. E. Scarborough1  1Duke University Medical Center,Surgery,Durham, NC, USA.

Introduction: Numerous studies demonstrating safety and improved short-term morbidity have led to a substantial increase in the use of laparoscopy across surgical procedures. While previous
research has focused on outcomes, temporal trends and clinical factors influencing the decisions to use laparoscopy are poorly understood.Methods: Using the ACS-NSQIP database, cases with
equivalent CPT codes for open and laparoscopic approaches were identified for the following procedures: gastroesophageal wrap/myomyotomy, splenectomy, adrenalectomy, enterectomy,
appendectomy, colectomy, proctectomy, inguinal and ventral hernia repair. Temporal trends in laparoscopic approach for all procedures and individual procedure types from 2005-2011 were examined. 
A multivariable logistic regression model was developed to determine patient and procedural factors associated with the use of laparoscopic approach.Results: A total of 459,916 subjects were
included for analysis, of which 41.7% had laparoscopic surgery and 58.3% underwent open surgery. Appendectomy (22.9%), colon resection (25.8%), inguinal hernia repairs (20.2%), and ventral hernia
repairs (17.7%) constituted the majority of cases evaluated. As expected, patients undergoing open procedures were older (median age 58 vs. 49 years) with more substantial comorbidities. There was
an increasing use of laparoscopy over the study period, from 34.8% of all cases in 2005 to 50.5% in 2011.  Most procedures increased the use of laparoscopy over the study period, most notably
appendiceal, colon and rectal resections (Figure). After controlling for confounders, year of operation remained a significant predictor of laparoscopic approach (AOR: 1.14 per year after 2005, 95% CI:
1.14-1.15). Select factors that predicted an open approach included the following: increasing age, black race, Hispanic ethnicity, obesity, ASA class ≥ 3, operation for primary cancer, ascites,
preoperative sepsis, and emergency status (Table).Conclusions: Use of laparoscopic surgery is increasing over time at institutions participating in the ACS-NSQIP, likely reflecting national trends. Many
comorbidities, such as CAD, diabetes, and CHF, did not appear to influence the decision for laparoscopy.  Other factors, such as older age, obesity, and ascites appeared to discourage surgeons from
using a laparoscopic technique. Reasons for this reduced use of laparoscopy require further exploration, as these patients may derive the most benefit from laparoscopic surgery, including decreased
rates of wound infection and shorter hospital length of stay.









04.17 Variation in Ambulatory Surgery Utilization in Michigan

S. L. Cramm1, L. Corona1, A. Haddad1, L. Kolar1, D. Kozminski1, A. Miller1, R. Mualla1, P. Underwood1, K. H. Sheetz1, D. A. Campbell1, M. J. Englesbe1  1University Of Michigan,Surgery,Ann Arbor, MI,
USA.

Introduction: The practice of ambulatory surgery has expanded greatly as a result of advances in surgical technology and rising financial pressures. The extent to which ambulatory surgery utilization
varies across hospitals is unclear.Methods: We identified 33,655 patients within the Michigan Surgery Quality Collaborative clinical registry undergoing general surgical procedures performed on an
ambulatory basis between 25-75% of the time. Our primary outcome was the incidence of ambulatory surgery. Using multilevel mixed-effects logistic regression models, we adjusted ambulatory
surgery utilization rates for patient comorbidities, procedure composition, and hospital characteristics. We then assessed the incidence of postoperative complications across hospitals grouped by
their ambulatory surgery utilization rates.Results: Adjusted utilization rates of ambulatory surgery varied widely across 34 hospitals from 29%-75% (mean=54%). We did not observe significant
differences in hospital occupancy, teaching status, or not-for-profit status between hospitals performing the least and most ambulatory surgery. Risk-adjusted complication rates for ambulatory cases
were similar between hospitals performing the least (2.2%) and most ambulatory surgery (2.3%, p=0.365).Conclusions: Despite wide variation in ambulatory surgery utilization for general surgical
procedures, we were unable to explain observed differences by patient comorbidities, case mix, or hospital characteristics. These data suggest that understanding factors associated with ambulatory
surgery utilization may represent a novel avenue for quality improvement within our statewide surgical collaborative.



04.18 Measuring Postoperativ e Recov ery: What are Clinically Meaningful Differences?

I. Antonescu1, S. Scott2, N. Mayo2, L. S. Feldman1  1McGill University Health Centre,Division Of General Surgery,Montreal, QC - QUEBEC, Canada 2McGill University Health Centre,Division Of Clinical
Epidemiology,Montreal, QC - QUEBEC, Canada.

Introduction: Surgical innovations are often advocated on the basis of improving “recovery”, a complex construct often operationalized using patient-centered outcomes. The minimal clinically important
difference (MCID) is the smallest change in an outcome sufficiently important to influence management. Establishing the MCID for indicators of recovery would enhance the design and interpretation of
comparative effectiveness trials. The objective of this study was to contribute evidence towards a range of usable MCID estimates for three indicators of postoperative recovery.Methods: We analyzed
prospectively collected data on two cohorts of 281 and 152 adult patients undergoing planned abdominal and colorectal surgery respectively at a single center. Patients had been assessed at three
times (once pre- and twice post-operatively). At each visit, they completed the SF-36 (a generic health-related quality of life questionnaire with eight domains, each scored from 0-100) and CHAMPS (a
41-item self-administered physical activity questionnaire, scored as kcal/kg/week). The 152 patients undergoing colorectal surgery also had walking capacity evaluated with the 6-minute walk test
(6MWT, in meters). The MCID was estimated using an anchor-based approach with random effects linear regression models using the patients’ rating of their own health to predict the score on the
biophysical SF-36 domains, on CHAMPS, and on the 6MWT. Results are presented as MCID (95% CI).Results: On the SF-36 domains analyzed, MCIDs were found to be consistently smaller for
patients rating their health as “excellent” or “very good” [ranging from 8(5-11) to 15(9-21)] compared to those for patients rating their health as “fair” or “poor” [ranging from 15(9-22) to 32(24-40)]. For
CHAMPS, the MCID was 8 kcal/kg/week (5-11). For the 6MWT, the MCID was 14 meters (5-23).Conclusions: These analyses provide plausible MCIDs and ranges around each point estimate for
patient-centered measures of recovery used in abdominal surgery. These MCIDs should be considered when planning and interpreting clinical trials in general surgery where patient-centered
outcomes are of interest.



04.19 Readmission Index - a Nomogram Predicting Postoperativ e Readmission in General Surgery Patients

S. E. Tevis1, K. C. Kent1, G. D. Kennedy1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA.

Introduction: As part of the hospital readmission reduction program, Centers for Medicare and Medicaid Services (CMS) plan to implement penalties for hospitals with above average postoperative
readmission rates.  More importantly for patients, readmissions are associated with worse long term outcomes including mortality and impact quality of life.  The aim of this study was to identify
objective perioperative variables which place patients at risk for 30 day hospital readmission. Methods: Inpatient, general surgery patients who underwent non-emergent operations between 2008 and
2012 were identified from our institutional NSQIP database.  Three hundred and twenty nine patients who presented to the emergency department within 30 days of surgery were included.  Chi square
analysis was performed to evaluate patient comorbidities, operative characteristics such as estimated blood loss (EBL), intraoperative vitals and length of procedure and postoperative variables such
as length of stay (LOS) and in hospital complications.   Variables with p value <0.05 were included in a logistic regression analysis.  All statistics were performed with SPSS v. 21 and p values <0.05
were considered significant. A c statistic was calculated for the model using area under the curve.Results: Of the 329 patients who presented to the emergency department within 30 days, 221 (67%)
were admitted to the hospital.  The following variables were found to be associated with readmission on univariate analysis: smoking status (p = 0.035), EBL >100 (p = 0.014), operation >162 minutes
(p <0.001), surgical specialty (p = 0.007), prolonged LOS (p = 0.001) and in hospital complication (p =0.006).  On multivariate analysis, a prolonged length of stay (>10 days) or complication diagnosed
prior to discharge were predictive of 30 day readmissions (OR 3.418, 95% CI 1.792-6.519).  Patients who underwent longer operations (>162 minutes) or had more than minimal blood loss in the
operating room (>100ml) were also found to be readmitted more frequently (OR 1.829, 95% CI 1.032-3.243).  The c statistic for the model was 0.686.  Using variables included in the multivariate model,
we built a nomogram to predict postoperative readmission.Conclusions: We created a prognostic nomogram for  readmission using objective, easy to measure perioperative variables.   Future studies
will include validation of this nomogram using institutional data and the development of an online readmission risk calculator.  





04.20 Can Patient Perspectiv es Help Minimize Hospital Readmissions?

V. Nomellini1, M. O'Leary1, P. Carayon1, M. Brenny-Fitzpatrick1, C. C. Greenberg1, E. R. Winslow1, S. M. Weber1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA.

Introduction: In 2012, CMS began penalizing hospitals for readmissions based on findings that excessive rehospitalization is a marker of poor quality and high cost.  Given that these changes will also
apply to the Affordable Care Act, efforts to prevent readmission are crucial.  While many strategies have been proposed, no studies have evaluated surgical patients’ perspectives to help minimize
readmission.Methods: All patients with unplanned readmissions within 30 days of discharge from a general surgery service from November, 2012, to February, 2013, were identified.  Within two days of
readmission, patient interviews were conducted.  Four questions related to the discharge and readmission processes were included: two objective and two open ended.  The open ended questions
were summarized using content analysis.  Three separate analysts independently identified similar categories, which were named by consensus.Results: A total of 65 patients were readmitted over the
three month study period.  The majority of patients (63%) were under the age of 65, 57% were female, and 89% were initially discharged home.  Readmission diagnoses included: intraabdominal
abscess or perforation (29%), nausea/vomiting/dehydration (20%), bowel obstruction (18%), superficial wound problem (18%), hernia (5%), GI bleeding (4%), pain with no identifiable cause (4%),
feeding tube malfunction (2%), and pancreatic pseudocyst formation (2%).  While 83% of the patients had a scheduled follow up visit, 61% were readmitted before they were able to attend.  Interestingly,
more than half of all readmissions occurred within seven days of discharge (Figure).  When asked about suggestions to improve discharge planning, 52% were satisfied with the process.  Among the
other half, 32% suggested improving discharge instructions, 28% advocated for better communication within the care team, 12% felt the discharge process was too long, 12% thought they were
discharged too soon, and 8% suggested better communication with the family.Conclusions: Understanding the perspectives of general surgery patients allows providers to identify ways to improve
readmission rates.  Most notably, we found that 17% of patients did not have a follow-up appointment scheduled.  For those who did, most were readmitted prior to their clinic visit.  As a result, the
issues leading to readmission were not able to be addressed in the outpatient setting.  Using this data, we plan to develop a system which can target high-risk patients in need of early follow-up, with
the ultimate goal of lowering postoperative readmission rates.



05.01 Preoperativ e Serum HMGB-1 Lev el May Be a Predictor of Medical Complication After Esophagectomy

A. Okamura1, H. Takeuchi1, M. Ogura1, R. Nakamura1, T. Takahashi1, N. Wada1, H. Kawakubo1, Y. Saikawa1, T. Omori1, Y. Kitagawa1  1Keio University,Department Of Surgery, School Of
Medicine,Tokyo, TOKYO, Japan.

Introduction: The radical esophagectomy for esophageal carcinoma is one of the most invasive operative procedures. Inspite of advances in surgical techniques and postoperative management, the
frequency of postoperative complications was still high. Surgical stress induces the release of proinflammatory cytokines, and the overproduction of these cytokines also induces systemic inflammatory
response syndrome (SIRS) which may lead to acute lung injury (ALI) and multiple organ dysfunction syndrome. High-mobility group box chromosomal protein 1 (HMGB-1) has been shown as an
important mediator of septic shock, ALI, and trauma. The objective of this study is to evaluate the correlation of perioperative serum cytokines and HMGB-1 levels and the incidence of postoperative
complications.Methods: Between August, 2004 and November, 2009, 70 patients who underwent radical esophagectomy for primary esophageal carcinoma, were evaluated for perioperative serum
cytokines and HMGB-1 levels until postoperative day seven at Keio University Hospital, Tokyo, Japan. Serum cytokines (TNF-α, IL-1β, IL-6, IL-8, IL-10) and HMGB-1 levels were measured by enzyme-
linked immunosorbent assay. All postoperative complications were classified in medical complication such as pneumonia and heart failure, and in surgical complication such as anastomotic leakage,
wound infection, chylothorax, and recurrent nerve palsy. We reviewed medical records retrospectively and performed a statistical analysis.Results: Thirty three (47%) of 70 patients had postoperative
complications. Of these patients, 17 (24%) had medical complications; pneumonia in 13, heart failure in 1, others in 3, 20 (28%) had surgical complications; anastomotic leakage in 11, recurrent nerve
palsy in 4, wound infection in 3, chylothorax in 2. Patients with all postoperative complications had higher levels of preoperative serum HMGB-1 than those without complications significantly (P=0.010).
In Patients with medical complications, preoperative serum HMGB-1 levels were significantly higher (P=0.014), and postoperative serum cytokines such as TNF-α and IL-1β were significantly higher
than in patients without complications. There were no significant differences between patients with surgical complications and patients without complications in serum cytokines and HMGB-1 levels of
the perioperative period until postoperative day seven. 42 (60%) of 70 patients had perioperative steroid use. The perioperative serum cytokines and HMGB-1 levels were significantly suppressed by
perioperative steroid use, and the duration of SIRS was shortened significantly (P=0.001). The incidence of complications in the steroid use or nonuse had no significant differences.Conclusions:
Preoperative serum HMGB-1 levels were high in patients with medical complications. The mechanism is not apparent, but preoperative serum HMGB-1 level may be a predictor of the postoperative
clinical course, especially medical complication.



05.02 Rescue Pyloroplasty for Refractory Delayed Gastr ic Emptying Following Esophagectomy

J. Datta1, N. N. Williams1, D. T. Dempsey1, J. B. Morris1  1University Of Pennsylvania Perelman School Of Medicine,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Delayed gastric emptying (DGE) following esophagectomy can lead to persistent nausea, malnutrition, and weight loss. Routine pyloric drainage during esophagectomy may not prevent
this complication and is often omitted. The purpose of our study was to define the role of rescue pyloroplasty for post-esophagectomy DGE refractory to endoscopic balloon dilation (EBD) and/or
endoscopic intrapyloric botox (IPB) in patients who had not undergone pyloroplasty during esophagectomy.Methods: After obtaining IRB approval, retrospective chart review of rescue pyloroplasty for
post-esophagectomy DGE at our institution from 2000-2013 was performed. Demographic, pre-, peri-, and post-operative variables were reviewed. The pre- and post-operative incidence of symptoms
(nausea, vomiting, bloating, satiety) and pharmacologic dependence (prokinetic, anti-emetic, and TPN/TEN use) was evaluated. A rescue pyloroplasty “failure” was defined as non-resolution of nausea
and/or vomiting, plus continuation of prokinetic and/or anti-emetic use post-operatively.Results: Thirteen patients underwent open transabdominal Heineke-Mikulicz pyloroplasty during the study period
(see table). Twelve (94%) patients originally underwent transhiatal esophagectomy. Between esophagectomy and rescue pyloroplasty, average weight loss was 19.0±15.4 lb (11.2±8.0% below
baseline post-esophagectomy weight) over a mean of 13.1±7.1 months. Patients underwent an average of 3.2±0.6 pre-operative EBD attempts, with 7 (54%) patients receiving endoscopic IPB
injections. Length of stay post-pyloroplasty was 8.9±7.3 days, and there were no peri-operative deaths. Average length of follow-up was 11.9±5.2 months. Following pyloroplasty, the incidence of
nausea (31% vs. 100%, p<0.001), vomiting (25% vs. 100%, p<0.001), and bloating (46% vs. 92%, p=0.005) improved, while prokinetic use (31% vs. 92%, p=0.004) and TPN/TEN dependence (23% vs.
85%, p=0.005) decreased significantly. Average weight gain was 11.8±5.0 lb (8.1±3.4% up from pre-pyloroplasty weight), although 2 patients developed symptomatic bile reflux. “Failures” were more
likely to be ASA grade 3 (100% vs. 28.6%, p=0.02), had greater number of EBD attempts (3.75 vs. 3, p=0.03), were less likely to receive endoscopic IPB injections (0% vs. 77.8%, p=0.03), and gained
less post-operative weight (7.0 vs. 13.9 lb; p=0.01).Conclusions: Rescue pyloroplasty resulted in significant improvement in symptoms and less pharmacologic dependence in patients who failed
aggressive endoscopic therapy for DGE following esophagectomy. Patients with higher ASA, who had >3 EBD attempts, and did not receive endoscopic IPB injections were less likely to benefit from
rescue pyloroplasty.



05.03 Surgical resection for metachronous head and neck cancer with a history of esophagectomy

Y. Hiyoshi1, S. Ida2, M. Morita1, K. Ando1, Y. Kimura1, H. Saeki1, E. Oki1, T. Kusumoto1, H. Baba2, Y. Maehara1  1Department Of Surgery And Science, Graduate School Of Medical Sciences, Kyushu
University,Fukuoka, FUKUOKA, Japan 2Department Of Gastroenterological Surgery, Graduate School Of Medical Sciences, Kumamoto University,Kumamoto, KUMAMOTO, Japan.

Introduction: Cancer of the hypopharynx and cervical esophagus (PhCe cancer) frequently developes synchronously or metachronously with esophageal cancer. and the surgical approach is usually
difficult especially in metachronous PhCe cancer after esophagectomy. The purpose of this study was to clarify the treatment outcomes of patients with metachronous PhCe cancer with a history of
esophagectomy.Methods: A retrospective review was performed of 14 patients with metachronous PhCe cancer who had undergone pharyngolaryngo-esophagectomy after subtotal esophagectomy
and gastric tube pull-up for the primary esophageal cancer.Results: Thirteen patients were treated by CRT for primary head and neck and esophageal cancer or metachronous PhCe cancer. In these
cases, definitive CRT was performed 6 patients. In all 14 patients, pharyngolaryngo-esophagectomy followed by free jejunal graft interposition with reconstruction of the jejunal vessels. Although the
postoperative compication developed in 4 patients, no perioperative death and necrosis of the reconstructed free jejunum were occurred. The 2- and 5-year overall survival rates were 73 % and 49 %,
respectively.Conclusions: Pharyngolaryngo-esophagectomy with free jejunal transfer is considered safe for metachronous PhCe cancer even in patients with a history of CRT and esophagectomy.



05.04 Does Neoadjuv ant Chemoradiation Therapy (CRT) affect Perioperativ e Outcomes after Minimally Inv asiv e Esophagectomy? A Single Institution
Experience.

W. Tan1, F. Palazzo1, M. J. Pucci1, S. W. Cowan2, N. R. Evans2, A. C. Berger1, K. A. Chojnacki1, E. L. Rosato1  1Thomas Jefferson University,Department Of General Surgery,Philadelphia,
PENNSYLVANIA, USA 2Thomas Jefferson University,Division Of Thoracic Surgery,Philadelphia, PA, USA.

Introduction: Minimally invasive Esophagectomy (MIE) is associated with lower morbidity rates with similar oncologic results compared to the open procedures. Doubts remain as to whether
neoadjuvant chemoradiation therapy (CRT) could increase complication rates after MIE. In this study we report our experience with MIE and CRT focusing on perioperative outcomes.Methods: A
prospectively maintained IRB-approved database that includes all esophagectomies performed at a single institution was queried to identify all MIE completed from January 2008 to January 2013. MIEs
that were converted were still included in the analysis based on intention to treat. Data was further selected to include only cancer related esophagectomies, and this group was finally divided based on
whether patients had received CRT or had undergone primary surgery (Non-CRT). Initial analysis was aimed at comparing the two groups based on Age, BMI and Charlson Index.  The two groups’
perioperative measures were then compared to identify any statistically significant difference.Results: One hundred and fifty one esophagectomies were completed during the study period. Open and
non-cancer related esophagectomies were excluded from the data analysis leaving 131 MIEs. The most common indication for surgery was high grade dysplasia/adenocarcinoma (n=120). CRT was
used in 67 patients (51%). The two groups similar for age, BMI, Charlson Index. (table 1). When comparing OR time, blood loss, time to extubation, ICU stay, transfusion requirements, conversion rate
and incidence of anastomotic leaks the groups had no statistically different outcomes. There were 14 (20.9%) patients with positive nodes in the CRT group vs 10 patients (15.6%) in the non-CRT
group, p=0.504. There were five index mortalities.Conclusions: In this retrospective review, CRT prior to MIE did not result in any statistically different perioperative outcomes. These results need to be
validated by a randomized controlled trial.



05.05 Are There Post-Operativ e Differences In Nutr ient Profiles For Patients Undergoing Laparoscopic Roux-en-y Gastr ic Bypass, Adjustable Gastr ic
Banding, and Sleev e Gastrectomy?

U. Rosas1, T. Garg1, H. Rivas1, J. Morton1  1Stanford University,Bariatric And Minimally Invasive Surgery,Palo Alto, CA, USA.

Introduction: Bariatric surgery remains the only effective and enduring treatment for morbid obesity, with three different procedures as mainstays for weight loss treatment: Roux-en-y Gastric Bypass
(RYGB), Adjustable Gastric Banding (AGB), and Sleeve Gastrectomy (SG). Although widely successful at helping patients reduce weight, nutritional abnormalities can occur in morbidly obese patients
and can worsen following bariatric surgery. The most common nutritional deficiencies include folate, B12, and iron. However, few studies compare differences in post-operative nutrient profiles
between RYGB, AGB, and SG patients. Methods: Pre-operative and post-operative nutrient profiles were measured prospectively in 1792 consecutive bariatric patients (1,362 RYGB, 165 AGB, 265 SG)
at a single academic institution. Laboratory values were obtained at pre-op, 3-, 6-, and 12-months post-op including vitamin B12, folate, thiamine, calcium, and iron. Additional values measured include
glucose, ferritin, BMI, and percent weight loss. All patients were required to take a daily multivitamin pre-and post-op per bariatric standard-of-care. Means, absolute change, percent change, and
dichotomous variables were measured between surgery types using one-way ANOVA and chi squared analysis.Results: Patients had an average age of 44.9 years and a pre-op BMI of 46.15 kg/m2. In
general, patients undergoing RYGB had higher pre-op BMI, were younger, and presented with a greater proportion of CAD and depression. At 12 months post-op, those who underwent RYGB
experienced significantly greater percent weight loss (75.1% RYGB, 43.5% AGB, 57.7% SG). A variety of nutrients varied pre-op. RYGB patients had significantly lower levels of iron (RYGB 67.87, AGB
72.61, SG 72.45 μg/dL, p=0.019), folate (RYGB 21.8, AGB 21.9, SG 41.2 ng/mL, p=0.004), and plasma thiamine (RYGB 5.64, AGB 6.69, SG 10.55 nmol/L, p<0.001).  Serum iron continued to be lower in
RYGB (66.65 μg/dL) patients 3 months post-op compared to AGB (72.10 μg/dL), and SG (75.52 μg/dL). At 12 months post-op AGB (115.59 nmol/L) patients experienced lower levels of blood thiamine
compared to RYGB (129.19 nmol/L) and SG (142.94 mol/L). There was a greater proportion of SG (1.5%) patients who were deficient in folate 3 months post-op compared to RYGB (0.13%) and AGB
(0.0%). Additionally, at 6 months post-op 16.8% of RYGB patients were deficient in plasma thiamine compared to 12.8% of ABG and 7.0% of SG patients. Conclusions: Although nutrient deficiencies
can occur in bariatric patients post-op, they do not vary widely between patients who undergo RYGB, AGB, or SG. Patients who undergo RYGB tended to have lower levels of serum iron at 3 months
post-op, but the proportion of patients who were iron deficient did not vary between RYGB, AGB, and SG. Special attention should be paid to providing appropriate supplementation for patients,
especially for folate (SG, immediately after surgery) and thiamine (RYGB).  



05.07 The Enigma of Hyperinsulinemia in the Metabolic Syndrome

C. T. Kelly1, G. L. Dohm1, W. H. Chapman1, J. R. Pender1, W. J. Pories1  1East Carolina University Brody School Of Medicine,Greenville, NC, USA.

Introduction: Type 2 diabetes mellitus (T2DM) is characterized by hyperinsulinemia. In 2011 we (Reed et. al) showed that gastric bypass (RYGB) corrects these high levels even though insulin
resistance remains high, i.e. the operation “dissociates” hyperinsulinemia from insulin resistance. The operation also produces reversal of T2DM and other diseases associated with the metabolic
syndrome. This led us to examine whether these illnesses were also characterized by insulinemia.Methods: A meta-analysis was performed to determine if hyperinsulinemia was present in disorders
associated with the metabolic syndrome. Manuscripts were selected based on criteria that included the examination of patients with associated metabolic syndrome disorders and documentation of
either serum insulin levels or C-peptide concentrations in human subjects.Results: We reviewed 423 publications. 58 articles were selected due to documentation of insulin measurements.
Comparisons were based on if the studies reported patients as having elevated insulin levels (+) versus normal insulin levels (-) for each metabolic disorder: central obesity (4+ vs. 0-), diabetes (5+ vs.
0-), hypertension (9+ vs. 1-), dyslipidemia (2+ vs. 0-), renal failure (4+ vs. 0-), nonalcoholic fatty liver disease (5+ vs. 0-), polycystic ovary syndrome (7+ vs. 1-), sleep apnea (7+ vs. 0-), certain cancers (4+
vs. 1-), atherosclerosis (4+ vs. 0-), and cardiovascular disease (8+ vs. 0-). Four articles examined insulin levels in the metabolic syndrome as a whole (4+ vs. 0-).Conclusions: These data suggest that
T2DM, hypertension, cardiovascular disease, sleep apnea, polycystic ovary disease, renal disease and other disorders associated with the metabolic syndrome share a common etiology that is
expressed by high levels of insulin. This leads us to suggest insulin levels as a metric for the severity of the metabolic syndrome and, more important, question the use of insulin in the treatment of type
2 diabetes.



05.08 Factors Predicting Risk of Readmission and Reoperation within 30 Days of Bariatr ic Surgery: A Study Using the American College of Surgeons Bariatr ic
Surgery Center Network (ACS BSCN) Database.

R. D. Brahmbhatt1, E. B. Habermann1, T. A. Kellogg1, W. S. Reidt1, F. G. Que1, M. L. Kendrick1, M. G. Sarr1, J. Bingener1  1Mayo Clinic,GI And General Surgery,Rochester, MN, USA.

Introduction: Unplanned readmissions are the focus of quality improvement efforts to decrease treatment burden and costs for patients, providers, and payors.  We assessed risk factors for 30-day
readmission and reoperation after bariatric surgery.Methods: Patients undergoing bariatric surgery after May 1, 2008 at Mayo Clinic Rochester, MN were included in the prospective ACS-BSCN
Database. Univariate and multivariate logistic regression were used to assess impact of baseline and perioperative variables on 30-day readmission and reoperation.Results: One-thousand-thirty
patients underwent 1042 bariatric operations:  62% laparoscopic bypass (LRYGB), 6% open bypass (ORYGB), 20% revisions, and 12% other procedures.  Rate of 30-day readmission was 5.7% overall
and 4.6% among elective LRYGB.  By multivariate regression, major postoperative complication was the only significant predictor of readmission.  Rate of 30-day reoperation was 3.1% overall and 2.3%
among elective LRYGB.  By multivariate regression, age ≥65, male sex, postoperative complication, and prolonged length of stay (PLOS), defined as LOS >90th percentile for each respective operation,
were significant predictors of reoperation.Conclusions: On multivariate analysis, age ≥65, male sex, postoperative complication, and PLOS were associated with 30-day readmission and reoperation
and should be addressed during preoperative counselling.  Future research should evaluate how awareness of these risk factors can improve design of enhanced recovery pathways to minimize costly
unplanned readmissions and reoperations.



05.09 Weight Loss, Resolution of Co-Morbidities, and Long-Term Complications of Bariatr ic Surgery: Adjustable Gastr ic Band v s Sleev e Gastrectomy v s
Open Roux-en-Y Gastr ic Bypass v s Laparoscopic R

C. L. Finley1, M. D. Adams1, G. J. Slotman1  1Inspira Health Network,Surgery,Vineland, NEW JERSEY, USA.

Introduction: Adjustable Gastric Band (AGB), Sleeve Gastrectomy (Sleeve), Open (ORYGB) and Laparoscopic (LRYGB) Roux-en-Y Gastric Bypass, and Duodenal Switch (DS) are the mainstays of
surgery for morbid obesity.  Each of these has its own anatomic and physiologic principles, and the characteristics of patients choosing each one vary.  Nevertheless, outcomes of patients undergoing
these five bariatric surgeries have not been compared directly.Objective:  To identify comparative efficacy in post-operative weight, BMI, and resolution of obesity co-morbidities, and in long-term
complications between AGB, Sleeve, ORYGB, LRYGB, and DS in morbidly obese patients.Methods: From the Surgical Review Corporation’s BOLD database, data from 166,601 patients who had
ORYGB (n=5389), LAPRYGB (n=83,059), AGB (n=67,514), Sleeve (n=8,966), or DS (n=1,673) was captured before surgery, and post-operatively at 2, 6, 12, 18, 24, and 36 months.  ANOVA tested
baseline weight and BMI.  General linear models (GLM) that included post-op and baseline data were modified for binomial distribution of dichotomous variables.  Post-operative weight and BMI GLM
were made for each visit, and the adjusted model means identified treatment differences.  Post-operative results were corrected for baseline differences.Results: Pre-operative data and 12 month
outcomes are listed in the Table.  Data is displayed as Pre-Operative/12 months.  The p-value column compares results among the 5 procedures pre-operatively and at 12 months post-operatively
(Pre-op/12 months).Conclusions: Long term complications, weight loss, and resolution of obesity co-morbidities vary significantly among ORYGB, LRYGB, AGB, Sleeve, and DS.  Weight, BMI and
hypertension were reduced most dramatically at 1 year after DS, with ORYGB and LRYGB intermediate, and Sleeve and AGB last.  Diabetes was reduced four-fold after DS, by 63%, 49%, 48% with
LRYGB, Sleeve, and ORYGB, respectively, and by only 25% following AGB.  Conversely, DS patients had highest 1 year sleep apnea (OSA), GERD, cholelithiasis, hernia, and abdominal panniculus
problems.  Liver disease increased by 52% after DS.  DS results may reflect its mega-obese population.  LRYGB resolved OSA and GERD best, and was second to DS in diabetes and hypertension. 
ORYGB and ABG were next to LRYGB for GERD, but had highest hypertension.  Sleeve was second for OSA, but controlled GERD poorly, saw 50% increased hernia, and performed between LRYGB
and AGB in other co-morbidities.  Asthma and somatic symptoms were reduced from baseline in all groups.  CHF was not changed by bariatric surgery.  Overall, LRYGB may be the most beneficial
bariatric operation.  DS may be best for the mega-obese.  ORYGB’s niche is not clear from the data.  Sleeve ranks below LRYGB.  AGB is the least effective procedure.



05.10 Changing trends in the Choice of Preferred Bariatr ic Surgery Procedure Among 84,685 Obese treated in the United States: A Clinical Outcomes Study
from the Nationwide Inpatient Sample (NIS)

K. Sidhu1,2, S. Patil1, R. Chamberlain1,2,3  1Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 2Saint George's University,Grenada, Grenada, Grenada 3University Of Medicine And Dentistry Of
New Jersey,Newark, NJ, USA.

Introduction: Obesity is defined as body mass index (BMI) >30 kg/m2 and continues to increase in prevalence in United States (US). Approximately 200,000 bariatric surgeries are performed annually in
the US with limited to no clear guidelines regarding which type of procedure achieves the best outcome in specific populations. This study analyzes changing trends in bariatric procedures over a recent
5-year period to determine demographic or clinical factors associated with this change.Methods: Demographic and clinical data on 84,685 obese patients undergoing “Laparoscopic gastric banding”
(LGB), “Laparoscopic Sleeve Gastrectomy” (LSG) or “Roux-en-Y gastric bypass” (GBP) as a primary procedure was abstracted from the Nationwide Inpatient Sample (NIS) database (2006-2010).
Standard statistical methodology was utilized. The percentage change for each type of bariatric procedure was calculated; [(procedures in 2010-procedures in 2006/procedures in 2006) * 100].Results:
69.6% underwent GBP, which was the most common procedure in all age, gender, ethnic and BMI groups, p<0.001. The overall number of bariatric procedures increased by 63.3%. LSG increased by
873.2% compared to GBP (29.1%), p<0.001. The mean age of GBP patients was younger at 44.2±11.2 years, p <0.001. The highest percent change for LGB was observed for females (119.3%), Asian
or Pacific islanders and Native Americans (464.3%), non-teaching hospitals (158.4%), BMI 35-40 kg/M2 (206.1%), and Western region (212.0%), p<0.001. The highest percent change in LSG was
observed for females (885.4%), Hispanics (2322.7%), non-teaching hospitals (2109.1%), BMI 30-35 Kg/M2 (14,525.0%), and Southern region (1603.3%), p <0.001. The highest percent change for GBP
was observed for males (35.2%), African Americans (124.4%), non-teaching hospitals (32.8%), BMI 30-35 Kg/M2 (280.0%), Mid-west region (1,013.0), p <0.001.  Multivariate analysis identified male
gender, Hispanics and Asian or Pacific islanders and Native Americans, urban, teaching hospitals, Midwest and South  region and a Charlson score >4 as strongly associated with LSG selection,
p<0.001. Female gender, Hispanics, rural, teaching hospital, Midwest region, patients with BMI of 35-40 and >40kg/M2 and a Charlson score of 1-3 and >4 were strongly associated with selection of a
GBP, p<0.001.Conclusions: Although, GBP remains the most common procedure, GBP rates have decreased significantly over the past 5 years concomitant with a sharp increase in LSG. LSG is
selected more commonly in males, Hispanics, urban populations, teaching hospitals, Midwest and Southern regions and with substantial comorbidities. Additional research into the observed
demographic, racial and geographic disparities is needed.



05.11 The Role of Bariatr ic Surgery in Achiev ing the Standards of Medical Care in Patients with Type 1 Diabetes

O. Alsaied1, D. Leslie1, S. Ikramuddin1  1University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA.

Introduction: The American Diabetes Association (ADA) recommends achieving hemoglobin A1C (HbA1C) <7.0%, blood pressure <140/80 mm Hg, and low density lipoprotein (LDL) < 100mg/dL for
most adults with diabetes. The role of bariatric surgery in achieving these targets in obese patients with type 1 diabetes mellitus (T1DM) has not been studied. Currently, no data exists to guide bariatric
procedure selection in obese insulin deficient patients.Methods: Patients with T1DM who underwent Roux-en-Y gastric bypass (RYGB), or biliopancreatic diversion with a duodenal switch (DS) were
reviewed retrospectively. Demographics, body mass index (BMI), insulin total daily dose (TDD), hemoglobin A1C (HbA1c), LDL cholesterol (LDL), systolic blood pressure (SBP), and diastolic blood
pressure (DBP) data were collected preoperatively and up to 6-24 months postoperatively.Results: Sixteen patients underwent RYGB (n=8) or DS (n=8), with mean clinic follow up of 12.6 and 10.2
months, respectively. Baseline BMI was similar and decreased by 26.7% and 28.1% for RYGB and DS patients, respectively. Insulin TDD decreased by 57 and 59 IU, while HbA1c decreased by 0.2%
and 2.5% for the RYGB and DS patients, respectively. Only those undergoing DS showed a significant LDL reduction (-48 mg/dL). Blood pressure did not show a significant change in either group
(Table1). One patient achieved all the ADA standards of care after RYGB, while two patients reached those goals in the DS group (Table2).Conclusions: In this series, bariatric surgery lead to
decreases in BMI, insulin TDD, and HbA1c in patients with T1DM. The magnitude of decrease in LDL and HbA1c in DS patients was statistically greater when compared to RYGB patients. This might
suggest that the DS procedure (along with intact pylorus and a sleeve gastrectomy) offers both pyloric control on post-prandial glucose flux in addition to being a mal-absorptive procedure, thereby
offering tighter control over HbA1c and cholesterol metabolism. 







05.12 Diabetic Response to Gastr ic Bypass Surgery; A 10-Year Follow-Up Analysis At a Tertiary Care Center

S. W. Davies1, C. A. Guidry1, R. I. Penn2, R. G. Sawyer1, P. T. Hallowell1  1University Of Virginia,Department Of General Surgery,Charlottesville, VA, USA 2University Of Miami,Miller School Of
Medicine,Miami, FL, USA.

Introduction: The incidence and prevalence of obesity and type II diabetes have continued to escalate over the past few decades reaching pandemic proportions.  Bariatric surgery offers a solution, but
few studies evaluating long-term outcomes are available.  The purpose of this study was to evaluate the long-term outcomes of diabetic patients following gastric bypass surgery.Methods: This was a
retrospective cohort study of all diabetic patients undergoing gastric bypass at our institution, from 1985-2013.  Patients were compared based upon postoperative diabetic response to treatment (i.e.,
response=off oral medication and/or insulin vs. refractory=on oral medication and/or insulin) and were followed at 1-, 3-, 5-, and 10-year intervals.  Categorical and continuous data were analyzed. 
Multivariable logistic regression was performed.      Results: A total of 2,850 bariatric surgeries were performed at our institution from 1985-2013.  Two-hundred ninety-four diabetic patients (162
response, 132 refractory) were selected by CPT codes for gastric bypass.  Median (range) follow-up for patients was 3 (1-10) years.  Preoperative patient characteristics between groups were similar;
however, patients with diabetes refractory to surgery were more obese, suffered from obstructive sleep apnea more often, had greater hemoglobin A1c levels, and had longer postoperative hospital
lengths of stay than patients with diabetes responsive to surgery.  Postoperatively, both groups experienced initial weight loss followed by weight gain during follow-up.  Additionally, patients with
diabetes refractory to surgery experienced less weight loss and greater hemoglobin A1c levels at follow-up than patients with diabetes responsive to surgery.  Multivariable analysis revealed that
patients with diabetes refractory to surgery were more likely preoperatively to be older than 48 years of age [adjusted OR=3.7 (95%CI=1.0-13)], have a BMI > 51 [adjusted OR=6.2 (95%CI=1.7-23)], and
have hemoglobin A1c levels > 9.5 [adjusted OR=3.9 (95%CI=1.6-9.7)].Conclusions: At 10-yr follow-up both groups experienced substantial weight loss and diabetes prevalence was greatly reduced. 
Further research is needed to evaluate pre- and postoperative optimization of patient comorbidities and postoperative compliance issues in this population. 



05.13 Biomechanical Ev aluation of Nov el Electrospun Scaffold in a Porcine Model of Ventral Hernia Repair

C. R. Deeken1, S. Ray1, K. C. Ward2, C. D. Barrett3, M. D. Pichert1, B. J. Eliason1, M. R. MacEwan1, M. M. Frisella1, B. D. Matthews1  1Washington University,Department Of Surgery,St. Louis, MO,
USA 2William Beaumont Army Medical Center,Department Of Surgery,El Paso, TX, USA 3Beth Israel Deaconess Medical Center,Department Of Surgery,Boston, MA, USA.

Introduction: Novel electrospun scaffolds composed of polycaprolactone (PCL) have been shown to possess tensile strength, suture retention strength, and an absorption profile suitable for hernia
repair. The purpose of this study is to evaluate the biomechanical strength of two types of electrospun PCL scaffolds versus a commercially available absorbable synthetic mesh in a porcine model of
ventral hernia repair.Methods: Novel electrospun scaffolds composed of polycaprolactone (PCL) were fabricated in either a random or grid-pattern design.  Hernia defects were created in each
abdominal wall quadrant in 10 female farm pigs (n = 40) and allowed to mature for 21 days.  Hernia repair sites were randomized to one of four treatments (commercially-available absorbable synthetic
mesh, random PCL, grid-pattern PCL, or primary repair).  Mesh repairs were performed using an open retro-rectus pre-peritoneal technique. Animals were euthanized after 30 or 90 days and hernia
repair sites were harvested en bloc with the abdominal wall for evaluation. Repair sites were visually inspected for in situ appearance. Uniaxial loading was used to test for peak load sustained by
mesh samples, extension at peak load, and overall material stiffness was calculated. An unpaired Student’s T-test or a one-way Analysis of Variance with a Fisher’s Least Significant Difference Test
was performed as appropriate for statistical analysis.  Statistical significance was set at p < 0.05.Results: All animals survived until euthanasia. One animal experienced recurrence of hernia at a
primary repair site. On visual inspection of excised hernia repair sites, the PCL meshes showed pronounced crumpling and encapsulation at 30 and 90 days after implantation. Grossly, the random
PCL mesh showed no evidence of tissue incorporation when compared to the grid-pattern PCL, which had significant tissue incorporation making it difficult to separate the mesh from the surrounding
tissues without compromising the integrity of the mesh. Neither PCL mesh showed signs of contracture. The commercially available synthetic absorbable mesh did not show any gross evidence of
crumpling, contraction, or encapsulation. There was no significant difference in peak load, extension at peak load, or calculated stiffness between native porcine abdominal wall, primary repair,
commercially-available synthetic absorbable mesh repair, grid-pattern PCL repair, and random PCL repair at 30 and 90 day time points (P < 0.05).Conclusions: Novel electrospun scaffolds exhibit
biomechanical properties amenable for use in ventral hernia repair in a porcine model when compared to existing absorbable synthetic mesh repair. The pattern of fibers in the electrospun scaffold
may play a role in tissue incorporation. Further studies to elucidate tissue ingrowth properties including histological analysis may provide additional data to evaluate these novel electrospun scaffolds
for use in a variety of clinical settings.



05.14 Lack of Luminal Nutr it ion in Matched Human Small Intestine Specimens Results in the Expansion of Slowly Cycling Intestinal Stem Cells Without an
Increase in SIRT1

C. N. Grant1, T. C. Grikscheit1  1Children's Hospital Los Angeles,Pediatric Surgery,Los Angeles, CA, USA.

Introduction: Luminal contents are increasingly appreciated to affect the regulation of intestinal stem cells (ISCs), that also depends on signals from the surrounding niche and many other autocrine
and paracrine influences .  In calorie restriction (CR) in mice, SIRT 1 is reported as elevated in the gut epithelium, its activity mediated through inhibition of bcatenin.  We previously identified statistically
significant differences in paired human ileum specimens: histologically, villi in unfed ileum were 22% shorter and crypts were 31% more shallow. Immunofluorescent staining for Ki67 and proliferating
cell nuclear antigen (PCNA) showed decreased rates of proliferation in crypts of unfed tissue. We hypothesized that these changes resulted from the response of the ISCs to withdrawal of luminal
nutrition in overall calorie neutral patients and that SIRT1 would be elevated in the unfed samples.Methods: This study was approved by the institutional review board. Human small intestinal tissue
samples were collected from adjacent segments of ileum of children at a single institution between July and December 2012.  These patients had all had previous intestinal division of the ileum
without extensive resection, such that compared segments were adjacent and paired.  The segment contiguous with enteral feeding was denoted “fed” (n=5) while the segment out of luminal flow
because of the intestinal division was denoted “unfed” (n=5).  Tissue was fixed and processed for histology, or frozen for subsequent RNA and protein extraction. Mouse ileum served as a histological
control. RNA was extracted from frozen specimens and quantitative real time PCR (qRT-PCR) was used to determine the relative numbers of slowly and rapidly cycling stem cells in each sample by
comparing the relative amounts of mRNA for putative ISC markers Bmi1 and Lgr5, respectively. Protein was extracted and western blot performed to determine the relative expression of the histone
deacetylase SIRT1.   Results: There was no difference in the expression of the Lgr5 between fed and unfed samples. Bmi1 expression was increased in the unfed samples (p=0.007). Densitometry of
western blots revealed that SIRT1 expression decreased by more than 50% in unfed samples. Conclusions: Lack of luminal nutrition leads to increased numbers of Bmi1+ cells without a coincident
increase in villus height and cellularity, suggesting that these cells shifted toward self renewal at the expense of differentiation. There was no difference in the expression of Lgr5, suggesting that the
crypt base columnar cells did not change their pattern or rate of division in response to lack of luminal nutrient. Our finding of markedly decreased SIRT1 in the unfed lumen suggests that the response
of the ISCs in our human model is distinct from the ISC response to CR, and may be related to the SIRT1 dependent regulation of differentiation observed in mouse embryonic stem cells and skeletal
muscle, nerve tissue, and adipose tissue precursors



05.15 Variations in Composition of Human Gastr ic Fluid: Implications for Monitor ing Pulmonary Aspiration
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Center,Department Of Surgery,Durham, NC, USA 2Toronto General Hospital,Toronto Lung Transplant Program,Toronto, ONTARIO, Canada 3Duke University Medical Center,Institute Of Genome
Science & Policy,Durham, NC, USA 4Duke University Medical Center,Department Of Medicine,Durham, NC, USA 5Duke University Medical Center,Department Of Immunology,Durham, NC, USA 6Duke
University Medical Center,Department Of Pathology,Durham, NC, USA.

Introduction: Pulmonary physiology is profoundly modified by aspiration of gastric fluid, both in acute situations and in chronic settings, such as gastroesophageal reflux disease (GERD). Evaluation of
aspiration in patients may depend on procurement of bronchoalveolar lavage (BAL) fluid and subsequent assessment of gastrointestinal-associated analytes in the fluid. However, the usual or typical
composition of human gastric fluid has not been quantified previously, leaving clinicians with limited information regarding which analytes would be most useful to measure.Methods: In this study, a
series of enzymatic and immune assays, as well as flow cytometry and mass spectrometry, was utilized to analyze the concentrations of particulate matter and digestion-associated molecules in
human gastric fluid (n = 65). The effects of proton pump inhibitors (PPIs), often prescribed to treat GERD, on the composition of gastric fluid were also examined.Results: The range of concentration of
all analytes was large, with the minimum range of greater than 100-fold being found in the particulate content of gastric fluid. Despite the effectiveness of the assays used for detection of pepsin and
gastricsin (pepsin C) over a broad range of enzyme concentrations (13,000- and 2,000-fold, respectively), the two enzymes could not be detected at all in 36% and 33% of the samples, respectively
(Figure 1). Thus, the range of concentrations of pepsin and gastricsin in the human gastric fluid samples evaluated was apparently greater than 13,000 and 2,000-fold, respectively. Likewise, the
concentrations of trypsin and of bile varied over a 1,000,000 and a 200,000-fold range, respectively, in the samples evaluated. The effect of PPI usage was minimal for most analytes (Table 1), and the
concentrations of most analytes were not strongly correlated with that of other analytes (Table 2).Conclusions: The results strongly suggest that batteries of tests, rather than a single test, are needed to
most effectively identify those patients with aspiration of gastric fluid, and that any diagnosis dependent on a single test may be prone to false negatives because of variability in the gastric contents of
patients.







05.16 Sarcopenia in a Patient Cohort with Complex Abdominal Wall Hernias

J. M. Rinaldi1, A. K. Geletzke1, B. E. Phillips1, J. Miller1, T. M. Dykes2, D. I. Soybel1  2Penn State Hershey Medical Center,Department Of Radiology,Hershey, PA, USA 1Penn State Hershey Medical
Center,Departments Of Surgery,Hershey, PA, USA.

Introduction: Loss of muscle mass, or sarcopenia, is associated with poor outcomes of illness in elderly and frail patients, and adverse outcomes of treatment in cancer patients. In this study, we
measured indices of psoas muscle area and density, generated by computed tomography, in a cohort of patients with complex abdominal wall hernias. We also performed a preliminary evaluation of
the hypothesis that loss of muscle mass is a reporter for early adverse outcomes after abdominal wall repair.Methods: Over a period of 18 months, 152 patients with complex abdominal wall hernias
(Ventral Hernia Working Group Grade 2 or 3) were evaluated in the referral clinic of a single general surgeon. Performed in all patients were standardized history and examination, laboratory
evaluations, and reviews of outside or institutionally performed CT scans. Attributes determined from CT scan for each patient included dimensions of the largest fascial defect, volume of the hernia
contents, visceral adiposity index (VAI), subcutaneous adiposity index (SAI), and total psoas area corrected for height (TPsA). Short term outcomes including resolution of ileus (ROI), length of stay
(LOS), and 90-day post-operative complications (POCx) were recorded for 71 patients who subsequently underwent incisional hernia repair. Statistical comparisons were performed, as appropriate,
using non-parametric correlations, t-test (Mann-Whitney), or χ2.Results: Clinical characteristics of the 152 patients in the original referral population included (mean±SD): age (57±12), sex (M:F 60:92),
number of comorbidities (2.7±1.7), and BMI (37.8±8.8). Significant (p<0.01) correlations were observed for BMI and the following variables: defect area, volume of hernia contents, VAI and SAI.
Significant correlations (p<0.05) were observed for TPsA with age (r=-0.24), BMI (r=+0.23), VAI (r=+0.35), defect size (r=+0.24) and hernia volume (r=0.26). Patients were stratified into quartiles,
subdivided by sex, using TPsA measurements. Among patients who underwent operative repair, comparison of patients in the lowest quartiles (i.e., sarcopenia) and uppermost quartiles revealed
similar correlations of TPsA to the parent group. No significant differences were observed between the quartiles for ROI or LOS. In women, but not men, significantly lower complication rates were
observed in the lower quartile (10%) compared to the uppermost (70%), indicating that lower muscle mass meeting the definition of sarcopenia was associated with better outcomes.Conclusions: Our
results suggest a strong correlation between attributes of the psoas muscle with indices of obesity and with attributes of the hernia and its content. In contrast to patients with advanced age, frailty or
cancer, our data do not support the use of radiologic indices of sarcopenia as reporters of peri-operative outcomes in an obese population.



05.17 Estrogen Enhancement of the Fetal Intestinal Mucosal Barr ier: Implication for Prev enting Necrotizing Enterocolit is.

M. E. Diebel1, D. M. Liberati1, C. Manke1, L. N. Diebel1  1Wayne State University,Surgery,Detroit, MI, USA.

Introduction: The pathogenesis of necrotizing enterocolitis (NEC) in premature infants is incompletely understood but likely involves immaturity of the physical and innate immune barriers of the gut,
inappropriate gut microbial colonization and hypoxic-ischemic events to the intestine. Estrogen (E2) has been found to have a protective effect on intestinal epithelial barrier function and the intestinal
mucus layer with in vitro and adult animal models. The high E2 levels in third trimester placental blood may be important in gut barrier maturation. We studied the effect of E2 on physical and innate
barrier properties of fetal intestinal epithelial cells in vitro. Methods: Confluent FHs74 fetal intestinal epithelial cell (IEC) monolayers were established. Experimental conditions included E2 (10ng/ml)
pretreatment for 72 hours, hypoxia-reoxygenation (H/R) and/or the addition of Cronobacter sakazaki, a gram negative bacterium clinically associated with NEC, to the apical surface of FHs74 cells.
TNFα and TGFβ were determined by ELISA after co culture for 240 minutes. Intestinal monolayer integrity was indexed by permeability to FITC-dextran (FD4) and staining for junctional adhesion
molecule A (JAM-A), a protein expressed at intestinal epithelial cell tight junctions. Mucus content and mucus gel elasticity were determined by MUC2 levels (western blot) and measurement of the
storage modulus (G') (ARES rheometer), respectively.  An increase in G' indicates an increase in the elastic strength of the mucus layer.Results: In agreement with the FD4 permeability noted, FHs74
cells + H/R had decreased JAM-A staining which was prevented by the addition of E2 treatment.Conclusions: E2 pretreatment improves fetal IEC barrier function and decreases cytokine release
following hypoxia/bacterial challenge. This is likely due to enhancement by E2 of the physical and mucus barriers in the fetal intestine. Additional in vitro  studies to confirm these preliminary in vitro
studies are warranted.



05.18 Ov erexpression of VEGF During Postnatal Dev elopment Increases Villus Height and Proliferation with Low Crypt Density and Lgr5 Expression

S. Garcia1,2, X. Hou1, T. C. Grikscheit1  1Children's Hospital Los Angeles,Pediatric Sergery,Los Angeles, CA, USA 2California State University San Bernardino,Biology,San Bernardino, CA, USA.

Introduction: Successful growth of tissue-engineered small intestine (TESI) via intestinal stem cells (ISCs) may someday be a treatment for children with short bowel syndrome (SBS). In mice it has
been shown that TESI can be grown in vivo by implanting a seeded biodegradable scaffold with intestinal organoid units (OUs) which contain ISCs and other supporting cells such as stromal and
mesenchymal cells. Furthermore, it has been shown that the ubiquitous overexpression of vascular endothelial growth factor (VEGF) can increase the size of the TESI by more than two-fold. We
hypothesize that VEGF is a positive effector for ISCs. Here we aim to elucidate this mechanism by establishing triple transgenic mice capable of inducing expression of VEGF within the gastrointestinal
epithelium.Methods: Triple transgenic mice were established by breeding villin-cre mice with tet(o)VEGF mice; then the double transgenic mice mated with rtTA mice. The pups positive for all three
transgenes (Villin-Cre/rtTA/tet(o)VEGF) were denoted as mutants while single and double were littermate (LM) controls. Expression of VEGF was induced with doxycycline chow for 21 days in postnatal
mice via breast milk. After 21 days of VEGF induction, mice were sacrificed and intestinal tissue collected. The villus height, crypt depth and crypt density was measured in the duodenum.
Immunofluorescence was performed for Ki-67 and quantified in the crypts and transit amplifying zone (TA). RT-qPCR was performed for Lgr5, Bmi1, Atoh1 and Hes1. Lgr5 and Bmi1 label two pools of
intestinal epithelial stem cells while Atoh1 and Hes1 label secretory and absorptive lineages respectively.Results: The mutant intestine demonstrated an obvious phenotypic difference appearing deep
red in comparison to pink LM controls. ELISA confirmed VEGF overexpression in the intestine of the mutant (37±8; 513±166 pg/mg). The villi in the duodenum of the mutant (549.9 ±82.5 µm) were
significantly longer than the LM (484.2±95.2 µm) with no difference in the crypt depth (209.9±36.6; 215.5 ±44.7 µm). There were fewer crypts per unit length present in the mutant than the LM, and more
Ki-67 positive cells present higher up in the transit amplifying (TA) zone. Gene expression by RT-qPCR revealed that the mutant expressed less Lgr5 than the LM while there was no difference in Bmi1,
Atoh1 and Hes1.Conclusions: Overexpression of VEGF in the intestinal epithelium affects the ISCs in the duodenum with a statistically significant increase in the height of the villi and increasing
proliferation in the TA zone. Paradoxically, this occurs with lower crypt density and a reduction in the Lgr5 expression in the mutants. There was no difference in markers for slow cycling intestinal stem
cells or both the secretory and absorptive lineages. Overall, understanding the interaction between VEGF and ISCs in intestinal growth and differentiation may help to advance intestinal stem cell
therapies in intestinal dysfunction or disease.



05.19 Which Abdominal CT Findings Predict Loss of Domain?

M. Mossa-Basha1,2, C. N. Lee2  1Wayne State University,School Of Medicine,Detroit, MI, USA 2University Of North Carolina At Chapel Hill,Department Of Plastic Surgery,Chapel Hill, NC, USA.

Introduction: In ventral hernia patients with loss of domain, an attempt at repair can be life threatening due to abdominal compartment syndrome or respiratory compromise.  Unfortunately, the
diagnosis of loss of domain prior to surgery is subjective.  To standardize the diagnosis, we evaluated abdominal CTs of hernia patients to identify findings associated with loss of domain.  We
predicted the hernia volume to abdominal volume ratio would associate with loss of domain while hernia defect width and height would not.Methods: We conducted a retrospective cohort study of
ventral hernia patients, at a single institution, between the years 2010 to 2012. After screening 300 hernia patients, 45 were found to have large incisional hernia defects greater than 10 cm and were
included in the study.  We elevated preoperative abdominal CTs for hernia defect height and hernia defect width in these 45 patients.  We evaluated hernia sac and abdominal cavity volumes by treating
each as an ellipsoid and using the equation for the volume of an ellipsoid: V×4/3π×r1×r2×r3  with each r representing the radius of the length, width or height of each structure.  Medical records were
reviewed to identify BMI, surgical treatment, and the primary outcome of loss of domain.  We considered the patient to have loss of domain if the patient developed abdominal compartment syndrome,
the hernia defect could not be closed, post-operative intubation/ventilation was required due to poor chest expansion, or if the patient was deemed ineligible for surgery due to potentially fatal
complications secondary to increased abdominal pressure.  Multivariable logistic regression was used to evaluate which factors were associated with loss of domain in the 45 subjects.Results: Out of
45 large ventral hernia patients, 10 had loss of domain. 35 subjects had large incisional hernia without loss of domain in the comparison group.  The loss of domain group had a mean hernia volume
to abdominal volume ratio of 37.58 (SD=14.29).  The comparison group had a mean volume ratio of 12.84 (SD=13.25).  Hernia volume to abdominal ratio predicted loss of domain status (odds
ratio=1.11, 95% confidence interval=1.04 to 1.18).  Hernia defect height did not predict loss of domain status (odds ratio=1.11, 95% confidence interval=.99 to 1.23) while defect width did (odds
ratio=1.26, 95% confidence interval=1.04 to 1.52).Conclusions: Hernia volume to abdominal volume ratio and defect width were associated with loss of domain.  The ratio and defect could be valuable
methods for surgeons to use to more objectively evaluate which patients have loss of domain and would not tolerate repair.



05.20 The effect of Whole Body Vibration on Life Expectancy, Cell Damage and Inflammation in a Murine Model

H. O. Berdel1,2, D. Moore1, F. Davis1, J. Y. Liu1, H. Yin1, M. Mozaffari1, J. C. Yu1, B. Baban1  1Medical College Of Georgia,Augusta, GA, USA 2University Of South Carolina,General Surgery,Columbia, SC,
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Introduction: Diabetes impairs wound healing, and increases surgical infection, leads to higher morbidity, mortality, hospital stay, and cost, thereby immensely affecting all surgical specialties. The
pathogenesis of type 2 diabetes (T2D) has previously been explained by insulin resistance due to obesity and glucotoxicity in the liver and skeletal muscle. However, current models attribute these
precipitating factors to immune imbalance. Chronic, low-grade inflammation has been described as preceding factor.  As dietary changes and increased exercise are time consuming and strenuous,
thereby often resulting in low long-term compliance, alternative strategies of treatment and prevention are under investigation.  Whole body vibration (WBV) has been described as a potential
preventative intervention. In this study, we tested whether WBV therapy can prolong life, reduce cell damage, and decrease the pro-inflammatory cytokine IL-17 in db/db mice.Methods: 4 of a total of 8
C57/BL6 db/db mice (10 week old) were subjected to high frequency (20-30 Hz), low amplitude (0.5 g) WBV therapy for 20 minutes/day, 5 days/week for 7 weeks using a fabricated vibrating platform.
After 7 weeks of treatment, blood samples were subjected to flow cytometric analysis. γH2AX was measured as marker for DNA damage, and IL-17 served as index for the inflammatory response. Chi-
square test and student’s t-test with 2 tails were used to investigate a significant difference in survival, and in γH2AX-, and IL-17 levels, respectively.Results: The survival of mice undergoing WBV
therapy was significantly higher, with a P value of 0.047. As 3 of the 4 control mice died, the data for γH2AX and IL-17 were gathered from two separate blood drawings of the same mice. DNA damage
was significantly lower with an average γH2AX level of 0.47 % of total blood cells in the vibrated group, compared to 1.00 % of total blood cells in the control group (P = 0.006). The average IL-17 level of
5.29 % of total blood cells in the vibrated group was dramatically lower than the average of 8.50 % of total blood cells in the control mice (P = 0.018).  Interestingly, although not quantified in this study,
the vibrated group maintained their weight and lost less hair than the control mouse, which doubled its weight.Conclusions: WBV therapy shows incredible promise as a preventative measure,
especially in the younger population at risk for developing diabetes. In addition to improved survival, db/db mice undergoing WBV therapy show less tissue damage, and signs of a decreased systemic
inflammation normally seen in diabetics. This attenuated response could prove beneficial in helping prevent and delay the progression of diabetes and its complications.  Ultimately, a better
understanding of WBV therapy, its potential benefits, and implementation of such therapy could be a simple yet highly effective addition to dietary changes and exercise. In contrast to the later WBV may
be maintained more easily, and show higher long-term compliance.



06.01 Examining the Dynamics of Epithelial Metaplasia and Pouchitis in an Illeal Pouch With a Spatially-Explicit General Purpose Model of Enter ic Tissue
(SEGMEnT)

R. C. Cockrell1, S. Christley1, G. C. An1  1University Of Chicago,Surgery,Chicago, IL, USA.

Introduction: Metaplasia of the ileal pouch following total proctocolectomy is the conversion from the short crypts, high villi and few goblet cells of illeal mucosa to colonic-like mucosa with deeper and
wider crypts, short villi and more goblet cells, and appears to predispose to pouchitis. Inflammation is known to be associated with both pouch metaplasia and pouchitis, but the mechanisms involved
are unclear.  Appropriate characterization of the role of inflammation on metaplasia requires understanding the cellular control system that governs the epithelial crypt-villus architecture. We have
developed a spatially-explicit general purpose model of enteric tissue (SEGMEnT) in order to dynamically represent existing knowledge concerning the behavior of gut epithelial tissue, help posit and
visualize plausible mechanistic relationships between molecular and genetic entities of interest and provide predictions as to the most promising lines of future inquiry.Methods: SEGMEnT
incorporates gut epithelial cells (GECs), the endothelial-inflammatory cell interface and their ultimate effects on crypt-villus morphology. The primary functions of the GECs include factors and pathways
involved in differentiation and patterning, such as the Wnt, Bone Morphogenetic Protein (BMP), PTEN/P13K, Sonic Hedgehog Homolog (SHhH), Notch, and inflammatory signaling pathways.
Endothelial-Inflammatory cell functions include factors such as TNF-α, IL-8, and IL-10. Simulated inhibitions of GEC morphogenesis pathways were performed to validate their effects on crypt-villus
architecture. Parameter sweeps of inflammatory responsiveness were performed to characterize the range of metaplastic transformation.Results: Validation simulations of Wnt-knockouts, Hh-
suppression, and PTEN inhibition produced expected crypt-villus atrophy, epithelial hyperplasia, and homeostatic maintenance respectively. The parameter sweeps of inflammation demonstrated a
progressive relationship between inflammatory responsiveness and metaplasia, with a clear inflection point beyond which inflammation became self sustaining and gut tissue architecture became
degraded, corresponding to pouchitis.Conclusions: SEGMEnT dynamically represents and integrates existing knowledge concerning gut morphogenesis and inflammation, and provides a
computational platform to augment the exploration of the cellular/molecular processes involved in pouch metaplasia and pouchitis. Simulations reinforce the plausibility of PTEN as a cross-talk nexus
between inflammation and epithelial patterning, and demonstrate the continuum effect of inflammation on metaplasia with a phase transition to pouchitis. The state of chronic inflammatory stimulation
suggested by the simulations may be due to fecal stasis and alterations of the pouch microbiome; the current scope of SEGMEnT can be readily expanded to incorporate these other factors, with the
goal that it will be a vital adjunct in our future exploration of this complex, multi-factorial process.



06.02 Phage-like tail particles are bacter icidal in non-lysogenic strains of C. diff icile and represent a possible phage-mediated treatment for C. diff icile
infection
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Introduction: Bacteriophages are viruses which specifically target bacteria. Recent observation within our C. difficile tissue bank revealed the presence of phage-like tail particles (PLTP’s), mutant
viruses produced by C. difficile which retain a viral tail but which lack a capsid and a genome. The present study sought to evaluate whether PLTPs might serve as a treatment modality for C.
difficile.Methods: Nineteen C. difficile isolates were grown in pre-reduced brain heart infusion broth supplemented with 10 mM MgCl2 and Cacl2 under anaerobic conditions at 37oC.  PTLPs were
induced in log phase broth cultures (OD600 = 0.25) by the addition of norfloxacin to achieve a final concentration of 3 ug/ml, which was followed by anaerobic incubation at 37°C. The cultures were

pelleted at 4000 x g for 20 minutes to remove cellular debris and the crude lysate was treated with 1 µg/ml DNAse for 20 minutes at 37oC. The lysate was then 0.45 um filtered and PTLPs were
concentrated by the addition of polyethylene glycol 8000 and NaCl at final concentrations of 10% and 0.5M, respectively, with the solution held at -20oC for 3 hours. The PTLPs were collected by
centrifugation at 12,000 X g for 15 min at 4°C and were resuspended in 1/100th volume using pH 7.5 1% mannitol. Concentrated PTLPs were deposited onto 400-mesh Formvar coated copper grids,
were negatively stained with 2% uranyl acetate, and were observed with a transmission electron microscope. The PTLP preparation was then assessed for bactericidal activity using a soft-agar lawn
spot assay. C. difficile isolates were screened by the addition of 100 µl of log phase broth cultures to 4 ml of 50oC soft agar poured onto TSA II 5% blood agar plates. The PTLP preparation (5 µl) was
spotted onto the agar and allowed to dry. Plates were incubated overnight at 37oC. Bactericidal activity was assessed by a clearing of bacterial growth at the spot where the PTLPs were applied.Results:
The PTLPs exhibited bactericidal lytic activity on 4 of 19 tested C. difficile isolates within 24 hours of application, with discrete plaques formed within the bacterial lawn. Each of the four sensitive strains
was toxinotype 0, and each was PCR-negative for Myoviridae and Siphoviridae capsid and viral holin genes, confirming their non-lysogenic status. The presence of genetic signatures for phages within
bacteria conferred immunity to the bactericidal effect of PLTPs.Conclusions: 1) PLTPs represent a mutated form of progeny phage which have not retained their phylogenetic characteristics, but which
have acquired unique bactericidal effects. 2) Lysogeny confers immunity to PLTPs just as it does to bacteriophages. 3) With further development, PLTPs may provide a novel, inexpensive, viral mediated
therapy to C. difficile which may be more sparing of the microbiome than antibiotics.
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Introduction: Under conditions of starvation and disease, the gut barrier becomes impaired. Enteral feeding prevents gut mucosal atrophy and resultant barrier dysfunction and has become standard
treatment for intensive care unit (ICU) patients, but the mechanism responsible for these beneficial effects is not well understood. Intestinal alkaline phosphatase (IAP) is a brush-border enzyme which
ameliorates bacterial endotoxin-induced inflammation and limits bacterial transepithelial passage. There is ample evidence from animal studies that IAP expression is lost with starvation. We therefore
hypothesized that IAP will be reduced with fasting in humans and this may partially explain the negative effects of starvation in ICU patients.Methods: Two different cohorts of patients were included in
this study. Ileal fluid samples were collected from: i. outpatients status post ileostomy during their follow-up visit in the stoma clinic as a measure of normal/fed IAP levels in the ileal fluid and ii.
inpatients who were status post creation of an ileostomy; samples were collected each day of their hospitalization so that we were able to compare fasted and fed states (Wilcoxon signed rank
statistical test). Ileal fluid samples were homogenized in water (10 mg/ml), centrifuged and supernatant was collected. 25 µl of supernatant were mixed with 175 μl phosphatase assay reagent
containing 5 mM of p-nitrophenyl phosphate (pNPP) and absorbance was measured at 405 nm. IAP activity was normalized for total protein levels.Results: Thirty-three outpatients and 14 inpatients
were enrolled in this study (Table 1). Mean IAP of the outpatient ileal fluid samples was 251.7±59.0 pmole pNPP hydrolyzed/min/μg of protein. IAP was significantly reduced in the fasting compared with
the fed inpatient ileal fluid samples (175.8±40 vs. 360.8±42.4 pmole pNPP hydrolyzed/min/μg of protein; p=0.006). Age, BMI, type of diagnosis, history of diabetes, history of hypercholesterolemia and
ASA status were not correlated with IAP levels in human ileal fluid either in the fasting or the fed state.Conclusions: Perioperative fasting reduces IAP levels in human ileal fluid. The beneficial effects of
enteral feeding may be partially attributed to the increased levels of IAP. Enteral supplementation with IAP may be helpful in reducing morbidity and mortality due to starvation in ICU patients.
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Introduction: The TAGAP gene is a negative regulator of adaptive immunity, affecting T cell activation and migration. Our previous work has suggested: 1) A correlation between the TAGAP associated
single nucleotide polymorphism (SNP) rs212388 and protection from anal sepsis in Crohn’s Disease (CD) patients and 2) Increased expression of TAGAP in the distal colon and in the presence of
severe inflammation in CD. The present study sought to determine if the SNP rs212388 alters TAGAP expression based on CD location and severity.Methods: Colonic tissue and DNA from 27 CD
patients (17 male, mean age at diagnosis 26.4 +/- 2.2) was collected from our divisional Biobank. Patient demographics were recorded and patients were genotyped for the SNP rs212388 (G, guanine
substituted for A, adenine). RtPCR for TAGAP expression was performed on transverse, left and sigmoid colon tissue samples (severe disease n=9, moderate disease n=7, mild disease n=5, no
disease n=6). Expression results were calibrated to nondiseased left colon Control tissue from an rs212388 wild type (WT) AA homozygous CD patient.  Welsh two sample T tests and logistic
regression with interactions were used for statistical evaluation. Expression of TAGAP is represented as a quantification value relative to the Control.Results: Overall, TAGAP expression was increased
when comparing all tissue with severe disease (SD) to tissue with less severe disease (LSD=moderate/mild/no disease 1.68 +/-.56 vs .66+/-.15 p=.05).  TAGAP expression was significantly affected by
rs212388 genotype with the highest expression seen in tissue from AA WT homozygotes with severe disease. Though rs212388 AG or GG genotype patients with LSD also demonstrated increased
expression relative to the control, it was to a lesser extent than that seen in AA homozygotes with severe disease.  Decreased expression was seen in tissue from AA WT homozygotes with LSD and
from AG or GG genotype patients with severe disease (Figure 1)  Conclusions: This study demonstrates that 1) Increased TAGAP expression is associated with severe CD inflammation 2) AA WT
homozygotes with severe disease have the highest level of TAGAP expression and 3) Less TAGAP expression is seen in patients with either AG heterozygosity or GG homozygosity for the rs212388
SNP.  This suggests and immunological functional correlate at the tissue level of a SNP found to be associated with IBD.  This gene warrants further investigation for its role in defining different
phenotypes of CD. 



06.05 Neoplasia in Ulcerativ e Colit is Patients Is Not Associated With Prev iously Identif ied Inflammatory Bowel Disease Single Nucleotide Polymorphisms

T. M. Connelly1, A. S. Berg2, J. P. Hegarty1, S. Deiling1, D. B. Stewart1, W. A. Koltun1  1Penn State Hershey Medical Center,York, PA, USA 2Penn State Hershey Medical Center,Division Of
Biostatistics,Hershey, PA, USA.

Introduction: Neoplasia complicating Ulcerative Colitis (UC) is a significant problem that is poorly addressed by present surveillance techniques. The association of >300 single nucleotide
polymorphisms (SNPs) with Inflammatory Bowel Disease (IBD) suggests the possibility that certain genetic polymorphisms might identify UC patients destined for malignant degeneration. This
present study tested the hypothesis that presently known IBD-associated single nucleotide polymorphisms (SNPs) would correlate with UC-associated neoplasia (UC-neoplasia).Methods: 41 patients
with UC-neoplasia (mean age 56+/-2.1) were identified from our IBD Biobank (low grade dysplasia/LGD n=13, high grade dysplasia/HGD n=8, colorectal cancer/CRC n=20) and age, sex and disease
duration matched with UC patients without neoplasia and healthy controls without IBD or CRC. Primary sclerosing cholangitis and family history of CRC were recorded. Patients were genotyped for 314
IBD-associated SNPs using a custom microarray. Logistic regression and Fischer’s exact test were used for statistical analysis.Results: After Bonferroni correction, no IBD-associated SNPs correlated
with UC-neoplasia when compared to matched UC or healthy controls. Incidence of PSC was statistically higher in the UC-neoplasia group (10/41, 24% vs 3/41, 7% p=.03) when compared to UC
controls. Severity of neoplasia (LGD vs HGD vs CRC) appeared to correlate with disease duration. (Table)Conclusions: SNPs known to be IBD-associated did not correlate with UC-neoplasia. This
study suggests that the development of neoplasia in UC patients does not correlate with genes predisposing to inflammation. Rather, it suggests that other genetic determinants, possibly those more
conventionally associated with CRC, might be better suited for investigation as potential clinical predictors of neoplasia in IBD patients.



06.06 Colonic Myofibroblasts Support the Expansion of Ex-Viv o Primary Mouse and Human Colonic Stem Cells

U. K. Kar1, H. A. Khalil1, W. Nie1, G. Brinkley1, M. Stelzner1, M. Martin2, J. Dunn1, J. Yoo1  1University Of California - Los Angeles,Surgery,Los Angeles, CA, USA 2University Of California - Los
Angeles,Pediatrics,Los Angeles, CA, USA.

Introduction: Colonic stem cells are responsible for the maintenance and regeneration of the colonic epithelium in both health and disease.  Located at the crypt base, these stem cells are in close
proximity to the myofibroblast, an important lamina propria stromal cell of the gastrointestinal (GI) tract that has been implicated in the regulation of the colonic stem cell niche. Various ex-vivo culture
methods have been attempted to establish primary colonic epithelial stem cell cultures with limited success. In this study we have developed a highly efficient, 3 dimensional ex-vivo primary colonic
stem cell culture system utilizing colonic myofibroblasts to support their growth. Methods: Colonic crypts and myofibroblasts were isolated from mucosal strips taken from mouse or human colon.
Mucosal strips from human colon were taken from resected specimens at the time of surgery. Colonic myofibroblasts were cultured in RPMI 1640 medium supplemented with 10% fetal calf serum,
penicillin, streptomycin, gentamicin, and glutamine. Crypts (n= 200) were mixed with Phenol red free Matrigel and were cultured in 5 different culture conditions to obtain primary cultures of epithelial
stem cells: 100% ENR (50 µg/mL EGF, 100 µg/mL Noggin, and 1 µg/mL R-spondin 1), 100% ENR with the GSK3 inhibitor CHIR99021 (2.5µM) and the Rho kinase inhibitor Y-27632 (10µM), 50% Wnt-
3a conditioned medium with CHIR99021 and Y-27632, and the myofibroblast-treated group with Y-27632.  Results: ENR, with or without CHIR99021 and Y-27632, did not support the growth of colonic
stem cells.  The combination of 50% Wnt-3a conditioned media with CHIR99021 and Y-27632 induced stem cell formation from the crypts, but these did not survive more than 2 weeks.  The
myofibroblast-treated group also induced stem cell formation from the crypts. Colonic stem cells from the myofibroblast-treated group propagated and expanded for more than 6 weeks (Fig 1). RT PCR
confirmed the presence of stem cell (LGR5) and differentiated cell markers (CHGA, MUC2, LYZ, SMA) in these cells.   Conclusions: Colonic stem cells can be grown and maintained using
myofibroblasts. Compared to existing methods, our approach supports crypt conversion to colonic stem cells that can be maintained long term (over 6 weeks). Colonic myofibroblasts appear to
regulate the intestinal stem cell niche through crosstalk signaling mechanisms that remain poorly defined.   



06.07 Socioeconomic Predictors of Appendiceal Perforation in an Equal-Open Access Healthcare System

A. S. Walker1, Q. Hatch1, T. Drake2, D. Nelson1, E. Fitzpatrick1, J. Bingham1, G. Black1, C. Dupree1, J. Maykel3, S. Steele1  1Madigan Army Medical Center,General Surgery,Tacoma, WA, USA 2University
Of Washington,General Surgery,Seattle, WA, USA 3University Of Massachusetts Medical School,General Surgery,Worcester, MA, USA.

Introduction: While most cases of appendicitis are readily treated with excellent outcomes, appendiceal perforation continues to have increased morbidity and mortality, even to this day. Socioeconomic
factors that have been associated with higher perforation rates include minority race, linguistic problems, an inability to pay deductibles, and higher copayments—all leading to delays in access to care.
 An equal access healthcare system theoretically removes most of these barriers, and should ideally improve outcomes.  Yet, even within an equal access system, differences in demographics,
education, and pay structure may still result in disparate socioeconomic statures that impact healthcare outcomes.  Our aim was to determine if socioeconomic factors within an equal access system
translate into differences in the rate of perforated appendicitis.Methods: We identified all patients presenting with acute appendicitis over a 5-year period (November 1, 2004 – October 31, 2009) at a
single tertiary care equal access institution. Patient demographics including age, race, gender, laboratory and radiological data, and intraoperative findings were recorded.  Rank of the sponsor was
used as a surrogate for economic status (junior officer O-3 and below, junior enlisted E-5 and below), as pay varies in our system by this parameter.  A multivariate logistic regression model was
performed to determine patient and clinical characteristics associated with perforated appendicitis.Results: We identified 680 patients (mean age 30 + 16 years; 37% female) treated for acute
appendicitis over the study period. The majority were Caucasian [(56.4%); African Americans 5.6%; Asians 1.9%; other 48.9%], with officers and enlisted soldiers making up 12.6% and 87.2%,
respectively.  Overall, 6.4% presented with perforation, with rates of 6.6%, 5.8%, and 6.7% (p = 0.96) for officers, enlisted soldiers, and contractors, respectively. There was no difference in perforation
when stratified by junior or senior status for either officers or enlisted (9.3% junior vs. 4.40% senior officers, p=0.273; 6.60% junior vs. 5.50% senior enlisted, p=0.369). On multivariate analysis, clinical
parameters such as white blood cell count, neutrophil percentage, and temperature on admission did not correlate to perforation rates.  Race and rank also had no association with perforation (p=0.7).
A significant difference was identified for perforation rates among the different age groups, with individuals aged 66-75 having higher rates of perforation [OR 1.04, 95% CI 1.02-1.05, p <
0.001.Conclusions: In an equal access healthcare system, higher rates of perforation were associated with increased age only.  Socioeconomic factors such as race and rank do not to correlate with
increased perforation rates within this system.



06.08 Management and Outcome of Radiographic Pneumatosis

B. R. Englum1, A. M. Ganapathi1, M. Mallipeddi1, P. J. Speicher1, C. R. Mantyh1, J. Migaly1  1Duke University Medical Center,Colon And Rectal Surgery,Durham, NC, USA.

Introduction: Radiographic pneumatosis is considered an ominous finding; however, the predictors of poor outcomes for these patients remain unknown, making management difficult. The goal of this
study was to describe patient characteristics, management strategies, and outcomes for patients with radiographic evidence of pneumatosis and to evaluate the predictive value of specific imaging
findings.Methods: Using an institutional database, all Computed Tomography (CT) scans reporting pneumatosis from 2004-2012 were identified. Baseline characteristics, CT findings, management,
and clinical outcomes were assessed. The primary outcome, need for surgery, was defined as surgery involving bowel resection or ostomy creation within 10 days of the index CT scan. Negative
explorations were excluded from the need for surgery group, while patients who died refusing surgery were included in the need for surgery group. Differences in patient characteristics and CT findings
were assessed by univariate analysis. A multivariable model was developed using factors considered to be clinically significant, and imaging findings were assessed for their association with the need
for surgery.Results: 419 patients were identified with pneumatosis. 154 patients (37%) required surgery while 275 patients (65.6%) underwent conservative management. Significant risk factors
predicting the need for surgery included advanced age, vascular disease (cerebral, coronary or peripheral), elevated lactate, hypoalbuminemia, and portal venous gas, while negative predictors
included an immunocompromised state, malignancy, a feeding tube or recent procedure (Table). In adjusted analysis to control for possible confounders, the only imaging finding that was predictive of
the need for surgery was portal venous gas (adjusted odds ratio: 3.54; 95% CI: 2.05-6.12; Figure). Extent and location of pneumatosis on CT scan were not significant predictors. Patients requiring
surgery had increased morbidity (77.9% vs. 42.6%, p<0.001) and mortality (46.8% vs. 4.9%, p<0.001) compared to those not requiring surgery.Conclusions: The majority of patients with radiographic
pneumatosis were managed non-operatively. Except for portal venous gas, CT findings, such as the extent and location of pneumatosis,were not predictive of need for surgery. Clinical predictors of
need for surgery included advanced age, vascular disease, low albumin and elevated lactate. Overall, patients requiring surgery for pneumatosis have markedly worse outcomes.







06.09 A Critical Analysis of the Efficacy of Colonic Stenting for Malignant Large Bowel Obstruction (1993-2013)

S. Gudipati2,3, V. Murthy2, R. Chamberlain1,2,3  1University Of Medicine And Dentistry Of New Jersey,Surgery,Newark, NJ, USA 2Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 3St. George's
University School Of Medicine,St. George's, St. George's, Grenada.

Introduction: Colorectal Cancer (CRC) is the third most common cause of cancer in the United States. CRC may present with bowel obstruction in up to 29% of cases. Emergency decompressive
surgery has resulted in increased mortality and morbidity, including complications from stoma creation.  Self-Expanding Metal Stents (SEMS) has been used as an alternative to emergent stoma
creation. This report provides a critical analysis of efficacy of colorectal stenting in palliation and as a bridge to surgery in obstructed CRC patients.Methods: A comprehensive search of all published
studies on utility of SEMS for bowel obstructions (1993-2013) was conducted using PubMed, Cochrane and Google Scholar, focusing on success and complication rates associated with stenting. 
Keywords searched included, colorectal stenting, malignant bowel obstruction, and self-expanding metal stents.  38 clinical trials were identified, however 24 were excluded from the analysis for
incomplete results or patients < 50.Results: 14 randomized controlled trials (RCT) involving 2,073 patients formed the study cohort with reported technical success [defined as successful SEMS
placement at the first attempt with correct deployment and positioning] of 87% - 100% and clinical success [defined as evidence of colonic decompression within 48 hours of stent insertion without the
need for re-intervention] of 68% - 99%. Major complications (8 trials;  N= 1,443 patients) occurred in 169 patients (11.7%), which included perforation [4.6%], migration [3.5%] and persistent or re-
obstruction [3.6%].  Various types of metal stents (stainless steel, eligiloy, covered, uncovered, flared end, blunt end) are being used today and no clear differences in clinical success rates for covered
vs. uncovered stents (95.1% and 97.4%, respectively) or complication rates for flared vs. blunt end stents (6.2% and 5.9%, respectively) currently exist.  The Association of Coloproctology of Great Britain
and Ireland (ACPGBI) reported country-specific mortality rates following elective surgery after SEMS placement and emergency surgery to be 5.6% and 19.3% respectively.  Shorter length of stay (LOS)
[10 days vs. 15 days], reduced hospital cost ($45,709 vs. $49,941) and better patient quality of life (QOL) have also been reported.Conclusions: SEMS represent a novel and reproducible means to
palliate large bowel obstruction and bridge to definitive surgery when cure remains possible.  Successful SEMS placement is achievable in the vast majority of patients, regardless of the type of stent
utilized, and avoids a diverting or defunctioning stoma, improves QOL for CRC patients, permits early administration of adjuvant and neoadjuvant chemotherapy, and may decrease LOS as well
as hospital costs, with complication rates of ~10%.



06.10 Gastrointestinal T-Cell Lymphomas: Does Underlying Enteropathy Effect Outcomes? A Population Based Comparison of 573 Patients from the
Surv eillance Epidemiology and End Result (SEER) Database (1

C. D. Nyberg1,2, S. Patil1, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Department Of Surgery,Livingston, NJ, USA 2St. George's University School Of Medicine,St. George's, St. George's,
Grenada 3University Of Medicine And Dentistry Of New Jersey,Newark, NJ, USA.

Introduction: Enteropathy associated T-cell lymphoma (EATL) is a rare, aggressive, gastrointestinal non-Hodgkin’s lymphoma (NHL) which is associated with celiac disease (CD).  Symptoms include
chronic diarrhea, abdominal pain, weight loss, and night sweats.  Most patients present in an advanced disease stage, and despite surgery +/- neo-adjuvant or adjuvant chemotherapy, mortality rates
are high.  This report analyzes demographic, clinical, pathological, and treatment data on EATL patients compared to non-enteropathy mucosa associated T-cell lymphoma (MATL) in attempt to identify
factors effecting outcomes which could guide treatment decisions.Methods: Demographic and clinical data was abstracted on 573 patients with gastrointestinal, T-cell, NHLs from the “Surveillance,
Epidemiology, and End Result” (SEER) database (1973-2010).  Two subgroups were created based on enteropathy association.  Clinical outcome data was compared based on study patient
characteristics.  Statistical analysis was performed in IBM SPSS® utilizing chi-square test, T-test, analysis of variance (ANOVA), multivariate, and Kaplan-Meier functions.Results: EATL and MATL are
most common in the 6th decade of life and demonstrate no gender, race, or ethnicity differences. EATL is most common in the Pacific Coastal region of the United States with 59.4% of cases, p=0.01. 
Asians comprise 17.7% of diagnosed EATL, and a large number of such patients reside in this region.  Greater than 75% of EATL arise in the jejunum and ileum, compared to MATL which is more
evenly distributed, p<0.001.  EATL is treated more often with surgery, p=0.004.  Overall cancer-specific mortality rate is 54.6%, with little difference between subgroups, p=0.58.  EATL has a ~ 10% lower
1-, 2-, and 5-year rate.  Actuarial survival is significantly lower in EATL patients (1.79 vs. 4.75 years for MATL, p=0.007).  Overall 10-year survival for both types of T-cell lymphoma is 9%.  Multivariate
analysis did not identify factors which independently influenced mortality.Conclusions: Although rare, a preponderance of EATL and MATL are diagnosed in the Western region of the United States; the
large Asian population may account for these results.   EATL is most common in the jejunum and ileum, more often treated with surgery, and has reduced survival times compared to MATL.  The only
identifiable factor associated with the poor survival from a gastrointestinal T cell lymphoma is an underlying enteropathy.



06.11 An Analysis of Operativ e Versus Non-Operativ e Management of Radiographic Closed Loop Obstructions

M. K. Mallipeddi1, R. S. Turley1, C. A. Ligh1, A. W. Castleberry1, M. Kuchibhatla1, J. Migaly1, C. R. Mantyh1  1Duke University Medical Center,General Surgery,Durham, NC, USA.

Introduction: Radiographic evidence of closed loop obstruction (CLO) necessitates careful assessment and prompt surgical intervention when intestinal strangulation is suspected or unavoidable.
However, critical factors in the assessment of such patients and relative outcomes are not well described. Therefore, a retrospective comparison of operative and non-operative CLO management was
undertaken.Methods: Abdominal CT reports from 2004-2012 at a single institution were queried for radiological findings of CLO. Patient records were reviewed for demographic, clinical, radiological,
and laboratory information as well as treatment outcomes. Descriptive and inferential statistical analyses were performed by a statistician.Results: There were 129 patients with CT scans documenting
CLO; 40 (31%) were managed non-operatively, 26 without 30-day mortality or 90-day readmission, and 89 (69%) were managed operatively. Discriminating factors between operative and non-operative
patients are shown in Table 1. No obstruction was found in 6% of surgeries. The 30-day mortality was 7.5% vs. 4.5% (p=0.49) in the overall non-operative and operative groups, respectively.  The major
complication rate and 90-day readmission and reoperation rates were not significantly different between the groups. Within the operative group 43% of patients had surgery ≥12hrs after diagnosis
without significant differences in morbidity or mortality, including the need for bowel resection.Conclusions: Radiographic findings of CLO are not an absolute indication for operative management.
Certain clinical and radiological factors can help determine which patients can be successfully managed non-operatively.



06.12 Understanding Hospital Readmissions after Colorectal Surgery: A Single Institution Experience

W. Tan1, S. L. Low1, B. R. Phillips1, G. A. Isenberg1, S. D. Goldstein1  1Thomas Jefferson University,Division Of Colorectal Surgery,Philadelphia, PA, USA.

Introduction: The morbidity and mortality of colorectal surgery have significantly decreased over the past decades to the point that they are no longer the sole indicators of quality and safety. In recent
times, hospital readmission is increasingly used as a quality metric for surgical performance, and has direct implications on health care costs. We sought to delineate the natural history and predictive
factors resulting in readmissions following colorectal surgery.Methods: A retrospective analysis of 505 consecutive colorectal resections with primary anastomoses between 2008 and 2012 was
performed at a university hospital. Readmissions unrelated to the index admission were omitted.Results: We identified 72 patients who required readmission after colorectal surgery with primary
anastomosis within the study period. Readmitted patients were analyzed against those without readmissions after colorectal surgery. The demographics of both groups did not differ significantly. In the
multivariate logistic regression analysis, the length of initial hospital stay > 5 days (18.18% vs 10.73%, OR 1.85, p=0.018) was associated with a higher readmission rate after the surgery. The length of
initial hospital stay >5 days was also associated with an increased number of readmissions, p=0.011. Risk factors predictive of readmissions were ASA class (OR 1.71, p=0.01), chronic steroids use
and steroids use 2 weeks prior to surgery (OR 6.26, p=0.004), coronary artery disease (OR 2.35, p=0.01) and peri-operative estimated blood loss (p<0.001). The reasons for early readmission (< 30
days) and delayed readmission (>30 days) differed. Early readmission composed of mainly surgical site infection (25%), abscess formation (15.6%) and abdominal pain (12.5%). Delayed readmission
composed of fistulas from the anastomotic site (26.67%) and small bowel obstructions (11.1%).Conclusions: The frequency of readmission after colorectal surgery with primary anastomosis is
15.71%. An increased length of stay at the index admission is associated with an increased readmission rate. Further studies should be undertaken to evaluate factors resulting in readmission
following colorectal surgery.



06.13 C-Reactiv e Protein As A Predictor Of Anastomotic Leak Following Colorectal Surgery: A Systematic Rev iew And Meta-Analysis

A. Taneja1, A. G. Hill1  1South Auckland Clinical School,University Of Auckland,Auckland, AUCKLAND, New Zealand.

Introduction: Anastomotic leakage is a dreaded complication following colorectal surgery and several recent studies have investigated the role of C-reactive protein (CRP) as an early marker. The aim
of this study was to perform a systematic review and meta-analysis to evaluate the predictive utility of CRP for anastomotic leakage after colorectal surgery. Methods: A systematic literature search was
performed using MEDLINE, EMBASE, and PubMed to identify studies evaluating the diagnostic accuracy of postoperative CRP for anastomotic leakage following colorectal surgery. A diagnostic meta-
analysis was performed using a random-effects model and the pooled area under the curve (AUC), sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), positive
likelihood ratio and negative likelihood ratio were determined along with a summary cut-off value for CRP at each postoperative day (POD).  Results: Seven studies, with a total of 2483 patients, were
included in the meta-analysis. The pooled prevalence of leakage was 9.6% and the median day of diagnosis of leak ranged from POD 6 to POD 9. CRP on POD 3, 4 and 5 had comparable diagnostic
accuracy for anastomotic leak with a pooled AUC of 0.81 (95% confidence interval: 0.75-0.86), 0.80 (95% CI: 0.74-0.86) and 0.80 (95% CI: 0.73-0.87), respectively. The derived CRP cut-off values were
172 mg/L on POD 3, 124 mg/L on POD 4, and 144 mg/L on POD 5 and these corresponded to a NPV of 97% and a negative likelihood ratio of 0.3. All three time-points had a low PPV for leakage
between 21% and 23%. Conclusions: CRP measured on day 3 to 5 after colorectal surgery is a useful negative predictive test but not a good positive predictor for the development of anastomotic
leakage. This negative predictive utility can be used to guide a safe early discharge, particularly within fast track programs for colorectal surgery.



06.14 Surgery for div erticulit is is associated with high r isk of in-hospital mortality and postoperativ e complications in older end stage renal disease patients

E. Moran-Atkin1, M. Stem1, A. O. Lidor1  1Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: End stage renal disease (ESRD) is associated with poor medical outcomes. This study aimed to compare early outcomes of elective and emergency surgery for diverticulitis among older
adults with and without a diagnosis of ESRD.Methods: Patients 65 years of age and older with a primary diagnosis of diverticulitis who underwent surgical intervention were identified in the 100%
Medicare Provider Analysis and Review (MEDPAR) inpatient file from 2004 to 2007. The primary outcome was in-hospital mortality, and secondary outcomes included postoperative complications,
length of hospital stay (LOS), and total hospital charges. Patients were grouped into two categories for comparison: ESRD versus non-ESRD patients, as defined by Medicare ESRD indicator. A
subgroup analysis in patients undergoing elective surgery for diverticulitis was performed. Multivariable analyses were conducted. Additionally, a propensity-matched analysis was applied comparing
early outcomes between ESRD patients and well-matched controls consisting of non-ESRD patients.Results: Initially, a total of 53,560 patients were identified, with 996 (1.86%) in the ESRD group.
ESRD patients were older (76.4 vs. 75.6, p=0.001), had a higher Charlson index score (1.5 vs. 0.8, p<0.001), and were more likely to undergo emergent/urgent surgery (83.8% vs. 54.9%, p<0.001).
There was also a higher proportion of males (42.9% vs. 29.7%, p<0.001) and blacks (14.7% vs. 4.1%), p<0.001) in the ESRD group. After propensity matching, a total of 962 ESRD and well-matched
non-ESRD patients were indentified. ESRD patients had significantly higher rates of in-hospital mortality (30.9% vs. 7.9%. p<0.001); shock/sepsis (24.1% vs. 6.8%, p<0.001); pulmonary compromise
(38.7% vs. 17.1%, p<0.001); wound (8.8% vs. 6.13%, p=0.02); and acute myocardial infarction (5.2% vs. 3.3%, p=0.04). LOS and hospital charges were significantly greater in the ESRD group. On
adjusted analysis, patients had greater odds of in-hospital mortality, and most postoperative complications (Table). In addition, the odds of in-hospital mortality and postoperative complications were
significantly higher in the elective ESRD group when compared to elective non-ESRD group (Table).Conclusions: Older ESRD patients undergoing either elective or emergent surgery for diverticulitis
have significantly increased likelihood of in-hospital mortality and postoperative complications when compared to non-ESRD patients. Given the high mortality and morbidity associated with surgical
resection in these patients, we believe that, when possible, non-operative management should be the preferred approach for acute diverticulitis in the setting of ESRD.
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06.16 Factors Associated with 30-day Readmission Following Colectomy in Pennsylv ania.

A. N. Kulaylat1, D. B. Stewart1, P. W. Dillon1, C. S. Hollenbeak1  1Penn State Hershey Medical Center,Department Of Surgery,Hershey, PA, USA.

Introduction: There is growing interest in preventing readmissions as payers consider rewarding lower rates.  Since little is known about readmissions for colectomy, we sought to study the impact of
length of stay (LOS), patient co-morbidities and surgeon volume on 30-day readmission among all patients undergoing colectomy in Pennsylvania in 2011.  Methods: Data were obtained from the
Pennsylvania Health Care Cost Containment Council (PHC4) and included all patients undergoing colectomy during 2011 (n=6,787).  Outcomes included 30-day readmission and length of stay (LOS).
 Comparisons between characteristics of readmitted and non-readmitted patients were performed using t-tests and Chi-squared tests, as appropriate.  LOS and readmission were modeled using
linear and logistic regression, respectively, controlling for potential confounders. Results: Of the 6,787 patients who underwent colectomy, 1,145 (20%) were readmitted within 30 days of discharge. 
After controlling for other factors, the strongest association with 30-day readmission was LOS.  Each day of stay was associated with a 3-percentage point increase in the odds of readmission (odds
ratio [OR]=1.03, p<0.0001).  Other factors that were associated with readmission included treatment by a high volume surgeon (OR=0.84, p=0.01), creation of a stoma (OR=1.7, p<0.0001), and a
Charlson Comorbidity Index ≥ 2 (OR=1.41, p=0.001).  Since LOS was an important predictor of readmission we also evaluated factors contributing to LOS using linear regression.  African-American
patients, a Charlson Comorbidity Index ≥ 2, and creation of a stoma were associated with longer lengths of stay (all p<0.0001), while higher surgeon volume, commercial insurance payers, and self
payers were associated with a shorter LOS (all p<0.05).  Conclusions: Several factors appear to be associated with 30-day readmission following colectomy.  While the strongest association with 30-
day readmission was LOS, other factors such as co-morbidities and surgeon volume also predicted readmission.  Further research is needed to determine whether modifying these factors will
facilitate prevention.  



06.17 The Role of Prophylactic Colectomy in Patients at Increased Risk of Colorectal Cancer: Do the Benefits Outweigh the Costs?

N. H. Poulsen1, L. Sparber2, R. S. Chamberlain1,2,3  1St. George's University School Of Medicine,St. George's, St. George's, Grenada 2Saint Barnabas Medical Center,Department Of Surgery,Livingston,
NJ, USA 3University Of Medicine And Dentistry Of New Jersey,Department Of Surgery,Newark, NJ, USA.

Introduction: Colorectal carcinoma (CRC) is among the most common preventable forms of cancer. Patients with heritable genetic mutations or chronic gastrointestinal inflammation have an
increased lifetime risk of developing CRC. These individuals include patients with familial adenomatous polyposis (FAP), hereditary non-polyposis colon cancer (HNPCC), ulcerative colitis (UC) and
Crohn’s disease (CD). For these patients, the risks of an invasive procedure [i.e. prophylactic colectomy (PC)] may outweigh the risk of developing CRC. This study aimed to critically analyze all reported
literature to determine indications and outcomes of PC in at-risk patient populations, as to provide evidence-based treatment recommendations.Methods: A comprehensive search for all studies
published addressing the use and outcomes of PC for the prevention of CRC was conducted using PubMed and Google Scholar from 1995-2012.  The search focused on procedural morbidity and
mortality, alterations in life expectancy and quality of life (QoL) following PC.Results: Twenty-one studies on PC have been published (Table 1). The largest study, by Fazio et al. (N = 1,005; 858 patients
with UC; 62 with FAP; 75 with indeterminate colitis), reported outcomes in patients who underwent IPAA and demonstrated an overall mortality of 1% with an overall morbidity of 62.7%. Seven studies
examined early and late complications of colon resection. Across all studies, overall mortality rates were low and complications affected 25-50% of patients. The most commonly observed short-term
complication was small bowel obstruction. Van Dujvendijk et al. compared the QoL between IRA and IPAA, and found no significant difference in outcomes between groups (p = 0.09), whereas an
earlier study by the same author reported worse functional outcomes in IPAA. Syngal et al., compared life expectancy in patients who underwent surveillance versus PC in cases of HNPCC and did not
demonstrate a significant gain in life expectancy associated with PC compared with surveillance.Conclusions: PC is a suitable surgical option for CRC risk reduction in specific high-risk populations.
PC is indicated in all patients with FAP given the nearly 100% risk of developing CRC. In patients with HNPCC, PC is not currently recommended given the effectiveness of current screening protocol
and the risk of peri-operative complications. Ulcerative colitis with dysplasia warrants PC since it can both increase QoL and is cost-effective when compared to medical management. PC is not
recommended in Crohn’s disease given minimal demonstrable benefits and high complication rates. Significant complications have been reported in all patient groups underlying PC, and should
seriously be considered in the decision making process.





06.18 Presentation, Management and Prognosis of Colorectal Carcinoid Tumors

P. Kanjanasilp1, K. L. Mathis1, S. Y. Boostrom1, B. G. Wolff1  1Mayo Clinic,Colon And Rectal Surgery,Rochester, MN, USA.

Introduction: Carcinoid tumor is rarely found in the large intestine, but an increasing number of series have been reported. The clinical behavior of carcinoid tumor varies from benign and asymptomatic
to widely metastatic disease. The knowledge of colorectal carcinoid tumors is still not well established. The purpose of this study is to describe the clinical outcomes including recurrence rate and long-
term survival in patients with colorectal carcinoids.Methods: Fifty-five colorectal carcinoid patients were diagnosed and treated and followed at a single tertiary care center between 1990 and 2010.  All
clinical data including postoperative results, recurrence rate overall survival (OS) and disease free survival rate (DFS) were reviewed.Results: Of the 55 cases, 30 were male and 25 female. The median
age was 58 years at time of diagnosis (range 28 – 83). The most common clinical presentation was an incidental finding during colonoscopic screening followed by rectal bleeding. Only 2 patients
presented with carcinoid syndrome and both had stage IV disease at diagnosis. Most common tumor locations included rectum in 38 patients (69%) and cecum in 11 patients (20%). Metastatic
disease was present in 11 patients (20%) at diagnosis. 5 patients (9%) developed recurrence after treatment. The liver was the most common site of metastasis and recurrence. The average time to
recurrence was 49.5 months. No locoregional or distant recurrence was found in tumors less than 1 cm. Overall 5-year survival rate was 81.8%, and overall 10-year survival rate was 60.3%. Disease
free survival rate was 77% at 5 years and 59% at 10 years.Conclusions: Colorectal carcinoid tumor has a variable behavior, ranging from benign to aggressive.  Small tumors (≤1cm) favor benign
behavior and are often detected by screening colonoscopy. Surveillance for the small colorectal carcinoid is unnecessary after complete removal. Colorectal carcinoid tumor is slow growing. Even in the
setting of stage IV disease, we can offer 5-year survival with multimodality treatments. Poor prognostic factors of colorectal carcinoid tumor are tumor size greater than 1 cm and metastatic disease at
presentation.



06.19 Sodium Polystyrene Sulfonate (Kayexalate) Induced Necrosis of the Ileum and Colon

K. B. Wise1, B. M. Dy1, T. Wu2, M. D. Sawyer1  1Mayo Clinic,Department Of Surgery,Rochester, MN, USA 2Mayo Clinic,Department Of Laboratory Medicine And Pathology,Rochester, MN, USA.

Introduction: Sodium polystyrene sulfonate (SPS, trade name Kayexalate) is a cation exchange resin commonly used in the treatment of hyperkalemia. When mixed with sorbitol, it has been shown on
occasion to cause necrosis of the gastrointestinal tract. Previous reports demonstrated an association of SPS-induced gastrointestinal ischemia with uremia, recent operation, critical illness, and a
history of kidney transplantation.Methods: All patients undergoing an operation for intestinal necrosis from 2000 to 2007 were identified at our institution. Pathology slides from these patients’ resection
specimens were individually reviewed to identify SPS crystals—the pathognomonic finding for SPS-induced necrosis. Patient demographics, medical and operative histories, and outcomes were
reviewed.Results: From 2000 to 2007, 624 patients underwent bowel resection for intestinal necrosis. A review of their pathology revealed the presence of SPS crystals in 11 patients (1.8%). The
median age was 72 years (range = 37 to 81). All affected patients were in renal failure at the time of SPS administration. Four patients were recovering from an operation; the remainder were medical
admissions without recent surgery. Three patients were solid organ transplant recipients: one kidney transplant and two lung transplants. All patients received oral preparations of SPS. Six of eleven
patients were admitted to an intensive care unit at the time of diagnosis. Eight patients were immunosuppressed: seven with corticosteroid therapy and one due to chemotherapy. The mean time to
diagnosis from first administration was 101 hours (range = 12 to 200 hours). Three patients died, representing a mortality of 27%.Conclusions: SPS-induced necrosis of the gastrointestinal tract is an
underrecognized, rare, and potentially lethal complication of a commonly administered drug. Not unexpectedly, there was a high incidence of renal failure in this patient population. Based on our review,
potential risk factors for developing SPS-induced necrosis include recent operation, critical illness, immunosuppression, and advanced age. Due to the potential for severe morbidity and mortality,
alternative measures to treat hyperkalemia should be considered in patients with these risk factors.



06.21 The Risk of Volv ulus in Congenital Abdominal Wall Defects

A. H. Abdelhafeez1,2, J. A. Enters1,2, A. Ertl1,2, L. D. Cassidy1,2, A. J. Wagner1,2  1Medical College Of Wisconsin,Milwaukee, WI, USA 2Children's Hospital Of Wisconsin,Milwaukee, WI, USA.

Introduction: Congenital abdominal wall defects are associated with abnormal intestinal rotation and fixation. A Ladd’s procedure is not routinely performed in these patients and it is believed that
adhesions that develop post-repair of these defects are adequate for providing intestinal fixation and preventing midgut volvulus. However patients with omphalocele may not develop adequately
protective postoperative adhesions because of difference in the inflammatory state of the bowel wall and the difference in repair strategy. The aim of this study is to describe the rate of midgut volvulus in
patients with gastroschisis and omphalocele.Methods: After institutional review board approval, a retrospective chart review was performed for all patients managed in a single institution born between
1/1/2000 to 12/31/2008 with a diagnosis of Gastroschisis (ICD-9 Code 756.73) or omphalocele (ICD-9 Code 756.72). Patient charts were reviewed through 12/31/2012 for occurrence of midgut volvulus
or need for second laparotomy.Results: Of the 206 patients identified with abdominal wall defects, 142 patients (69%) had gastroschisis and 64 patients (31%) had omphalocele. Patients’ follow up
ranged from 4 to 12 years. The median gestational age was 36 weeks (26-41 weeks) and the median birth weight was 2.42 kg (0.8-4.87 kg). Twenty patients (9%) underwent Ladd’s procedure for
incidental malrotation. Second laparotomy was required in 35 patients (17%), mostly for obstruction secondary to adhesions (9%) (Table 1). None of the patients with gastroschisis developed midgut
volvulus, however two patients (3%) with omphalocele developed midgut volvulus.Conclusions: The percentage of midgut volvulus in patients with congenital abdominal wall defects was low, therefore
the current practice of not routinely performing a Ladd’s procedure appears to be a safe approach to surgical repair of these defects. The two cases of volvulus in patients with omphalocele may be
related to less adhesion formation, however, the sample size is relatively small to draw any definitive conclusions. The possibility of midgut volvulus should be considered first when assessing acute
abdomen in this group of patients.





07.01 Cultural Awareness and Screening in a Global Surgery Setting

R. Jarrahy1, P. D. Nguyen1, B. Taub2  1University Of California - Los Angeles,Division Of Plastic And Reconstructive Surgery,Los Angeles, CA, USA 2University Of California - Los Angeles,Department Of
Anthropology,Los Angeles, CA, USA.

Introduction: Numerous organizations conduct overseas trips to provide cleft lip and palate repairs where surgical care is unavailable.  The value of incorporating cultural competence into medical
training and health care delivery has been increasingly recognized.  Surprisingly, few global programs include cultural awareness assessments in their screening process or post-operative care
guidelines in international settings.  A pilot project in Latin America conducted by a surgeon and anthropologist employed qualitative methods to better understand and document the screening, surgery
and post operative experiences of indigenous patients with cleft lips and palates, and their local and foreign providers during two surgical trips to a Guatemalan hospital sponsored by Medical Missions
for Children (MMFC).  Cultural awareness assessments and understanding of the experience of families who face insurmountable financial or geographic barriers to surgical care
were addressed.Methods: Two hundred children were screened for surgical repair over 2 days in Antigua, Guatemala. Sixty-five were eligible per visit, and a sample of 15 indigenous Maya children with
cleft lips, or palates, their parents and their foreign providers working with MMFC were included. Outcomes included (a) qualitative observations of encounters between patients, their families and
providers (b) qualitative interviews and focus groups with patients and parents, at times with use of an indigenous language translator. Topics included demographics, age, education level and
professions, languages spoken, distance and location of households, family structure, and beliefs regarding cleft lip and palate causation and expectations of what surgery could accomplish.
Interviews were conducted pre- and post-operatively.Results: Three themes emerged that will be useful in the development of training modules and cultural assessment tools: I. Interaction Styles of
surgeons varied with regard to (a) rapport building phase with the child;  (b) questioning of the child and parent about his/her condition and home life, distance traveled; (c) consultation with other
clinicians, i.e. dentists Guatemalan nurses II. Non verbal indicators provided information on cultural group affiliation, home environment and socioeconomic levels, i.e. Western clothes versus huipiles
(indigenous shirts), smell of fire wood on clothing of patients (indicating a home with open fire stoves), etc. III. Interview results included narratives of parents about their children’s cleft condition, their
family and community’s history, dietary practices, and beliefs regarding causation including nutritional, genetic and supernatural causation theories. Conclusions: Lessons learned from qualitative data
collected in a Guatemala hospital point to novel ways of moving beyond a predominantly medically focused approach to one that incorporates cultural awareness into screening and surgery delivery in
Latin America and globally.



07.02 Surgical Burden in Rural Sierra Leone; Rev iew of One-Thousand Hospital Admissions

A. Kunac1, A. Bongu1, D. H. Livingston1, Z. C. Sifri1  1Rutgers,Surgery,Newark, NJ, USA.

Introduction: Humanitarian surgical missions seek to deliver surgical care to underserved communities in low income countries worldwide. The true burden of surgical disease and need for surgeons
in rural African communities are difficult to determine and current estimates are based on household surveys. Hospital medical records completed by health care workers are a more accurate
representation of surgical burden and need for surgical interventions. Using medical records, we sought to assess the prevalence of surgical disease, surgical interventions, and associated mortality
in a typical rural West African district hospital.Methods: A retrospective review of hospital medical records was performed for all non-obstetric patients admitted to Kabala District Hospital (KDH) in
Sierra Leone over a period of 1 year (October 2011-October 2012). KDH is a 100-bed hospital serving 325,000 people in the rural Koinedugu district of northern Sierra Leone. A single medical doctor
assisted by 4 community health officers rendered all medical care and surgical interventions. Demographics, occupation, admitting diagnosis, need for surgery, and mortality data were collected. Chi
square or Fisher’s exact test were used for statistical analysis as appropriate.Results: 1077 non-obstetric patients were admitted to KDH during the study period. The most common admitting
diagnosis was malaria (n=385, 36%). 352 patients (33%) were admitted with a surgical condition. The most common surgical diagnoses were: traumatic injury (38%), hernia (27%), appendicitis (12%),
and acute abdomen (6%). The mean age of those with surgical diagnoses was 34, and 46% were female. 79 patients (22%) required emergent surgery and were more likely to be female (76%), more
likely to have associate comorbidity and had a higher mortality (see table).  Emergent surgery was performed for diagnoses of: appendicitis (53%), peritonitis (25%), hernia (9%), fibroid (5%), vaginal
bleeding (3%), uterine prolapse (3%), and cancer (1%). Males undergoing emergent surgery had a higher rate of peritonitis compared to females (53% vs. 17%, p<0.01).Conclusions: Data retrieved
from hospital medical records indicate a significant surgical burden in rural Sierra Leone. Surgical conditions account for 33% of hospital admissions and 22% of those require emergent surgery.
Traumatic injuries and hernia account for the majority of surgical conditions. Those requiring emergent surgery are more likely to be female and are more likely to die. There is an immediate and
present need for surgical care in such communities and allocation of surgical resources to small district hospitals should be seriously considered.



07.03 Feasibility of Deliv er ing High-lev el Endoscopy Serv ices in Sub-Sahara Afr ica: Experience in Nigeria

C. Nwogu7,8, A. Oshowo1,4, A. Okaro1,6, A. Obichere1,2  1Diagnostic And Therapeutic Endoscopy Center,Lagos, LAGOS, Nigeria 2University College London Hospital,Colorectal Surgery,London,
ENGLAND, United Kingdom 4Whittington Hospital,General Surgery,London, ENGLAND, United Kingdom 6Maidstone Hospital,General Surgery,Kent, ENGLAND, United Kingdom 7Roswell Park Cancer
Institute,Buffalo, NY, USA 8State University Of New York At Buffalo,Surgery,Buffalo, NY, USA.

Introduction: Accurate medical diagnosis is often dependent on trained medical personnel armed with a triad of reliable high quality laboratory services, radiological imaging and endoscopy.
Endoscopic services in Sub-Sahara Africa are difficult to access due to a combination of poor infrastructure and paucity of trained personnel. This study examines the feasibility and clinical outcome of
the first one-stop diagnostic & therapeutic endoscopy centre in Nigeria delivered directly by U.K.-based Nigerian consultant surgeons.Methods: Analysis of prospectively collected data of all
gastrointestinal endoscopy procedures undertaken in one centre in Lagos, Nigeria from July 2010 – June 2013. The indications, diagnosis and treatment following gastroscopy, colonoscopy or both
were recorded for each patient and the quality of endoscopy, complications and clinical outcome documented.Results: A total of 843 procedures (335 gastroscopies and 508 colonoscopies) were
performed over 3 years. At gastroscopy, the 3 commonest indications were: epigastric/abdominal pain (37%), screening (32%), dyspepsia (14%) while H.Pylori +  esophago-gastroduodenitis (51%),
hiatal hernia (11%) and peptic ulcer disease (9%) were the most frequent identifiable abnormalities. Similarly, rectal bleeding (31%), screening (29%) and change in bowel habit (10%) were the most
common indications for colonoscopy while haemorrhoids (19%), colon cancer/polyps (16%) and diverticulosis (11%) were the most frequent disorders identified. For colonoscopies, the cecal
intubation rate was 98%, perforation rate 0% and bleeding incidence 1:508.Conclusions: Despite the formidable challenges presented by poor infrastructure,   delivery of a safe and effective
gastrointestinal endoscopy service in Nigeria is feasible, with clinical outcomes comparable to the best centres in the western world.



07.04 Laparoscopic Assisted Ventr iculoperitoneal Shunting in Patients with Normal Pressure Hydrocephalus

F. Nigim1, B. E. Schneider1, J. F. Critchlow1, E. Kasper1  1Beth Israel Deaconess Medical Center,Department Of Surgery, Division Of Neurosurgery And General Surgery,Boston, MA, USA.

Introduction: Normal pressure hydrocephalus is a potential reversible neurological decline characterized by the clinical triad: gait disturbance, urinary incontinence, and dementia, with dilated cerebral
ventricles and normal cerebrospinal fluid (CSF) pressure. Indications, techniques and outcome measures for shunting remain under debate.Methods: We evaluated outcome of NPH patients 3 months
and one year after ventriculoperitoneal shunt placement with either laparoscopic or conventional surgical technique. A total of 67 patients (mean age, 71.2  16.6 years) had VPS- surgery at BIDMC
between 2004 and 2012. Clinical assessment included CT, neuropsychological evaluation and lumbar CSF tap. Results: There was no significant difference in outcome or in surgical morbidity
between the two groups of patients. At 3-month and one year follow up, 95% of patients improved in gait, 90% in urinary incontinence, and 75% in memory.  Only 3 of 67 patients did not benefit from
shunting.  Evans ratio in our cohort was 0.37 (range, 0.24 – 0.5) in the pre-operative CT and 0.28 (range 0.2 – 0.5) in the post-operative CT done after 3 months. Conclusions: In patients with NPH,
laparoscopic shunt surgery is equally safe and useful and shows a low morbidity and failure rate with overall improvement in >90% of patients at one year follow up. Laparoscopic surgery carries a
number of distinct advantages such as shorter OR times, shorter hospital stays, less pain medications and earlier mobilization as well as a lower incidence of ileus. This technique should especially
be considered in obese and medically frail patients.



07.05 Changing Trends in Robotic Surgery with an Emphasis on Teaching Hospitals: HCUP-NIS Data From 2008-2010

E. R. Faulks1, R. Grim1, M. Mueller1, J. Martin1, T. Bell1, V. Ahuja1  1York Hospital,Department Of Surgery,York, PA, USA.

Introduction: Robotic surgery has become prevalent nationwide and available at community and tertiary centers. The purpose of this study was to 1) assess overall utilization of robotic surgery from
2008 to 2010 in teaching/nonteaching hospitals, 2) identify characteristics associated with robotic surgery, 3) compare outcomes between robotic and laparoscopic surgery and 4) assess adjusted
total charges.Methods: Weighted HCUP-NIS data (2008-2010) for commonly performed robotic and laparoscopic procedures (laparoscopic assisted low anterior resection, laparoscopic colectomy,
urological and gynecologic procedures, laparoscopic cholecystectomy and laparoscopic lysis of adhesions) were used.  Characteristic variables of interest were: gender, race, payer, Charlson score,
hospital attributes and median income.  Independent variables were robotic vs. laparoscopic, calendar year, teaching vs. nonteaching hospital and type of procedure. Outcomes included complications,
patient dispositions, length of stay (LOS) and adjusted total charges in teaching vs. nonteaching hospitals.Results: Overall, utilization of robotic surgery increased from 9.6% in 2008 to 44.9% in 2010,
p<.001.  In teaching hospitals, robotic operations increased from 8.9% in 2008 to 46.1% in 2010, p<.001.  Utilization of robotic surgery in teaching hospitals increased at a greater rate over nonteaching
hospitals for urologic procedure (11%, p<.001) and laparoscopic lysis of adhesions (18%, p=.003).  Patients undergoing robotic surgery were male (73.2%), white (77.5%), private payer source (64.6%),
undergo surgery in a large (69.9%), urban (98%), teaching (71.8%) hospital, median household income of at least $59,000 (32.2%) and undergo urological procedure (76.8%), all p<.001.  For
outcomes, patients undergoing robotic compared to laparoscopic surgery were more likely to be discharged home with self-care (95.5% vs.  90.6%), less complications (5.4% vs. 7.8%) and shorter
LOS (2 days vs. 4), all p<.001.  For those having robotic surgery, complications are lower in teaching hospitals (5%) than nonteaching hospitals (6.5%), p=.006.  When broken down by robotic
procedure, teaching hospitals had lower complication rates for laparoscopic colectomy (2.5%) than nonteaching hospitals (4.3%), p<.001.  In 2010, mean total charges of robotic cases ($40,631) are
becoming nearly equal to their laparoscopic counterparts ($40,406).  In those receiving robotic surgery, total adjusted charges for teaching hospitals ($37,803) were significantly less than nonteaching
hospitals ($44,336), all p<.001.Conclusions: Robotic surgery has increased in the last few years.  The charge difference between laparoscopic and robotic is minimal in 2010. This study supports the
contentions that robotic is becoming cost effective, as well as a safe alternative to laparoscopic surgery with shorter LOS, fewer complications and a discharge to home.  In addition, complication rate
for robotic surgery is lower in teaching compared to nonteaching hospitals.



07.06 Trauma Capacity in the Central Plateau Department of Haiti

L. Dewberry1, J. L. Goss1, C. M. McCullough1, R. Spurlock2, J. Sharma1  1Emory University School Of Medicine,Atlanta, GA, USA 2Emergency Physicians International,Atlanta, GA, USA.

Introduction: Surgical burden is a large and neglected global health problem in low- and middle-income countries (LMIC). Trauma makes up the largest portion of this surgical burden and affects
mostly the young, working population, leading to loss of economic potential. The earthquake in 2010 highlighted Haiti’s need for essential surgical care, and Haiti’s current surgical capacity is unknown.
With an increasing trauma burden, specifically related to increasing motorcycle use in Haiti, the goal of this study was to evaluate the trauma capacity of hospitals in the Central Plateau.Methods: The
WHO Emergency and Essential Surgical Care survey was adapted with a focus on trauma capacity.  Interviewers along with a translators administered survey to key hospital staff: administrators,
emergency room physicians/nurses, operating room nurses, and pharmacists in hospitals in the Central Plateau. Epidemiological data was gathered from emergency room logbooks.Results: Of
hospitals surveyed, 3/7 had functioning surgical facilities, 1 tertiary level and 2 secondary level care centers. Only the largest hospital had a CT scanner and portable X-ray machine. 66% of the other
hospitals had a functioning, standing X-ray machine 76-90% of the time. 57% of the hospitals had an ultrasound machine. All hospitals with surgical facilities had 2-3 operating rooms (ORs). 66% of
hospitals saw 100-300 cases of trauma per month, and 50% of those hospitals saw 76-100 cases of motor vehicle accident (MVA) related trauma per month. None of the hospitals had a trauma
registry. 71% of the hospitals had no formal trauma guidelines in place. All facilities had transfer capabilities 100% of the time. The most common reasons for referral were lack of appropriate facilities
and supplies at the primary level care centers, or lack of trained personnel at higher level facilities. The largest hospital performed 21-30 laparotomies/month and 31-50 open fracture repairs. Only 2/7
hospitals had a general surgeon available 100% of the time and an orthopedic surgeon available 51-90% of the time. All surgical facilities had oxygen cylinders available 100% of the time, but 3 of the
primary level hospitals only had it available 51-90% of the time. Intubation equipment (laryngoscope, endotracheal tube, bag-valve mask, ventilators) was available at 57% of the facilities. If the
ventilators were available, they were only available in the OR. 100% of facilities had basic circulation equipment (blood pressure cuffs with sphygmomanometers, IV tubing, cannula, needles, syringes,
and crystalloid fluid).Conclusions: Trauma capacity in the Central Plateau is limited. There is a great need for more personnel, trauma training at all staff levels, and imaging equipment and training.
Ultrasound training specifically would be an inexpensive and effective tool in improving trauma care since 58% of the hospitals already have the equipment available, just without staff trained to use it.



07.07 Trauma Education Init iativ es for Emergency Medical Serv ice Prov iders in Low- and Middle-Income Countr ies: A Systematic Rev iew

T. E. Callese1, C. T. Richards1, P. L. Shaw1, S. J. Schuetz1, N. Issa1, M. Swaroop1  1Feinberg School Of Medicine - Northwestern University,Chicago, IL, USA.

Introduction: Emergency Medical Services (EMS) systems improve outcomes of trauma patients in low- and middle-income countries (LMIC). Formal training and education of EMS professionals is a
fundamental step in the development of an effective pre-hospital trauma system of care. This systematic literature review examines the characteristics of trauma educational initiatives for EMS
personnel in LMIC to inform design of comprehensive pre-hospital care systems in resource limited settings.Methods: Publications pertaining to EMS training and education programs were identified
using MEDLINE/PubMed and Scopus computerized databases. Articles that described the education and training of personnel in EMS training programs in LMIC were identified. Articles specifically
addressing physician or lay person first responder training, subspecialty skill sets, interventions for specialized patient populations, and general epidemiologic descriptions were excluded. Two
independent reviewers assessed titles, abstracts, and full texts in a hierarchical manner. Included publications underwent thematic analysis.Results: Seventeen abstracts met inclusion criteria. Five
themes were identified in EMS education and training program design and implementation: 1) Educational curriculum and teaching methods should be culturally sensitive, current, practical, and
promote retention of information; 2) Establishing a train-the-trainer partnership with a foreign institution is a common means of implementing an initial EMS training program. However, relying on a
foreign partner to perform all trainer training may not be scalable to a large geographic area; 3) Train-the-trainer programs can successfully empower local stakeholders to become effective
autonomous EMS educators; 4) Formal certification of EMS providers standardizes delivery of educational content and has been associated with improved patient outcomes of an EMS system; 5)
Prehospital Trauma Life Support (PHTLS) certification for EMS providers in LMIC is an effective and low-cost means of delivering trauma content, whereas Advanced Life Support training has not been
associated with improved mortality of these systems’ patients.Conclusions: Trauma educational initiatives for EMS personnel in LMIC are fundamental to the development of a pre-hospital trauma
system of care that is sustainable, adaptable, and effective. Responsible trauma curricula for EMS professionals involve culturally-sensitive, standardized, and current content. Train-the-trainer
partnerships are common and have led to successful transition from foreign involvement to local ownership of training programs, but may not be scalable to large geographic areas. Formal EMS
certification and training in PHTLS helps to standardize delivery of content and is associated with improved patient outcomes.



07.08 First Response in the Austere Medical Env ironment: A New Training Paradigm for Dev eloping Countr ies
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Introduction: Prehospital emergency medical services (EMS) have limited capability and inconsistent organization in most cities in India. Prehospital transport of the ill and injured to medical facilities is
usually provided by lay providers or police. For certain health emergencies, such as basic airway management and hemorrhage control, time to definitive care is the major variable that determines
morbidity and mortality outcomes.  There is increasing evidence that, even in settings that lack well-coordinated EMS systems, lay person training in triage, stabilization, and transport can be effectively
used to mitigate poor outcomes. While many Indian cities do not have formal EMS systems, they do have a police presence in their communities. Police officers often respond to incidents where
medical care is required, such as road traffic accidents (RTAs), fires, or violent crimes. Police officers are often the first responders at the scene, and are in an optimal position to provide initial
stabilization and transport the injured individual. This abstract describes an austere enviroment training module targeting police officers as first responders in Patna, Bihar, India.Methods: A fourteen
question multiple choice questionnaire was used as a pre- and post- test to assess prior first aid knowledge and determine knowledge acquisition after completion of FRAME (First Response in the
Austere Medical Environment) training. Confidence levels of participants were also assessed as well as recent history of involvement with acute trauma stabilization.Results: Twenty six Patna, Bihar
police officers participated in our study. All participants reported some prior training in first aid response. Demographic makeup included 24 males and two females of varying ages. Education
background ranged from high school to PhD level training in areas other than medicine. 54% of participants reported prior management of RTA patients, whereas 15% had taken care of victims of
assault. Of the 26 providers, 7(27%) reported having transported at least 1 patient and 9 (35%) reported performing first aid at least once in the past 6 months prior to attending the training module. 
82% of all participants had an improvement or maintained their knowledge base after completing the training module.  Confidence levels were assessed using a four point scale: fair, moderate, good,
and excellent.  After completing the training module.  12/26 (50%) participants reported an improvement in confidence from moderate to good. 30% remained at good levels of confidence.Conclusions:
Prehospital emergency medical services have extremely limited capacity in most areas of India. First responder training targeting police officers can significantly increase the pool of first aid responders
for many over populated cities.  Our study shows improvement in first aid knowledge and confidence levels of police officers providing trauma first aid in Patna, Bihar with potential application to other
austere environments.
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Introduction: Formal systems of prehospital care are rudimentary in many low- and middle-income countries (LMICs), leaving the initial stabilization and transportation of the injured to the untrained
layperson. The World Health Organization recommends the development of a layperson first responder program as an essential step in the development of an Emergency Medical Services (EMS)
system. This systematic literature review examines existing educational initiatives for layperson first-response in LMIC to inform design of  comprehensive pre-hospital trauma care systems in
resource-poor settings.Methods: Publications pertaining to layperson first-responder training and education programs were identified using MEDLINE/PubMed and Scopus databases.  Articles that
described the education or training of emergency first responders in trauma were identified.  Articles specifically addressing physician or EMS professional training, subspecialty skill sets, interventions
for specialized patient populations, and general epidemiologic descriptions were excluded.  Two independent reviewers assessed titles, abstracts, and full texts in a hierarchical manner.  Included
publications underwent thematic analysis.Results: Fourteen abstracts met inclusion criteria. Four themes emerged regarding the development and implementation of layperson first-responder training
programs for trauma: 1) An initial needs assessment of both a region’s current EMS and trauma system of care and the baseline first-aid knowledge of the target trainee population focuses educational
interventions. 2) Effective educational initiatives adapt to existing resources to maximize the efficiency of implementation. 3) Training methods and curriculum design should anticipate participants with
low-levels of education, reading literacy, and health literacy. 4) Post-implementation evaluation allows for constructive curriculum improvement. Additionally, select educational initiatives have found
success using technology, such as online and remote learning platforms, to deliver educational content.Conclusions: Implementation of first responder training programs have been shown to
decrease mortality and physiological severity scores in LMIC. Successful training programs identify and maximize local resources, are adaptable to learners with little formal education, and are
responsive to post-implementation evaluation. Educational platforms that leverage technology to deliver content may facilitate first responder trauma education in under-resourced areas.
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Introduction: In 2011, road traffic accident (RTA) fatalities among motorized two-wheeler (MTW) pillion riders (backseat passengers) rose 30% in Karachi. Despite mandatory helmet laws for all
persons on MTWs, actual helmet usage fell by 20% the same year. This study aims to identify opinions of female pillion riderss on helmet usage and to determine which factors influence their helmet
use decisions.Methods: Trained surveyors conducted random, man-on-the-street interviews of 400 women in 4 areas of Karachi.  Data pertaining to demographics, opinions on helmet laws, media
influences, and helmet usage were collected. Data were analyzed in SAS 9.3 (SAS®) using Chi-squared or Fisher’s exact tests.Results: Of the 400 women, 1% (n=4) reported using helmets while
riding MTWs. Women with a post-secondary or higher (USA 9th grade) education level were more likely to be aware of helmet laws (38.6%) than women with lower education levels (24.6%, p=0.005).
The majority of women (82.4%, n = 329) supported mandatory laws and 97% (n=289) recognized that disability was more likely to result than death in event of a traumatic brain injury.  Nearly all (98.5%,
n=394) stated they would use a helmet if they were men, regardless of age, education level or employment status. TV news was the most influential media form (83.7%, n=334), with most women
finding it effective due to its informative nature (91.3%, n=303).Conclusions: While the majority of women do not wear helmets when riding MTWs, most believe helmet use should be a legal requisite
for all MTW riders and drivers. Though women with higher levels of education had increased likelihood of awareness of current helmet laws, nearly all women understood that disability was the most
likely outcome in event of a traumatic brain injury.  Therefore, as the majority of women felt mass media outlets influenced their decision-making, television based media campaigns to educate women
about the mandatory helmet law and the benefits of helmet use may improve helmet compliance in Karachi.
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USA 5University Of North Carolina At Chapel Hill,School Of Medicine,Chapel Hill, NC, USA.

Introduction: Changes in pulmonary dynamics with resultant atelectasis and possible pneumonia following exploratory laparotomy are well documented. Deep breathing exercises, with or without
incentive spirometry (IS), may help counteract post-operative decreased vital capacity and may prevent atelectasis. The evidence for the role of IS in the prevention of post-operative atelectasis is
inconclusive. Given the contradictory nature of the data in high-income settings and paucity of data regarding the prevention of post-operative atelectasis in sub-Saharan Africa, we conducted a
randomized controlled trial of post-operative IS in adult patients who underwent exploratory laparotomy at Kamuzu Central Hospital (KCH).Methods: Study subjects were identified from the operative log
and consenting patients were enrolled after permuted block randomization into the intervention (IS) or control groups (standard of care). Forced vital capacity (FVC) was measured for all patients upon
enrollment and every two or three days post-operatively. All patients received routine post-operative care, including deep breathing instructions and early ambulation.The primary outcome for this trial
was improvement of measured FVC. Secondary outcomes included hospital length of stay and mortality. Secondary outcomes were obtained from chart review. Bivariate analysis was used to compare
outcomes between the intervention and control groups.Results: At interim analysis, 99 patients are enrolled (49 in the intervention group). The average age in the intervention and control groups is 41
and 36 years, respectively. Males predominate in both groups, and most patients underwent emergency procedures (76% and 86%, respectively). Most patients were enrolled within 2 days of
exploratory laparotomy, and underwent an average of 2.5 FVC measurements. There was no statistically significant difference in mean initial FVC between intervention and control groups (0.91L and
0.93L, respectively, p=0.8). Although there was a trend towards increased delta FVC between initial and final measurements in the IS arm compared to control, this was not statistically significant (0.46L
and 0.32L, respectively, p=0.3). Hospital length of stay did not differ significantly between groups. The overall post-operative mortality rate was 8.3% with a statistically significantly higher mortality rate in
the control group compared to the IS group (14% and 2%, respectively, p=0.03).Conclusions: At interim analysis, our data suggest that there is no statistically significant change in pulmonary dynamics,
as measured by FVC, or hospital length of stay attributable to the use of IS following exploratory laparotomy.  Post-operative incentive spirometry is not superior to deep breathing exercises in the
prevention of atelectasis. We plan to continue enrollment to better characterize the mortality effect.



07.12 Management of Chronic Burn Wounds in Foreign Pediatr ic Patients with a Delayed Closure Protocol - A 10 Year Retrospectiv e Look

P. H. Chang1,2  1Shriners Hospitals For Children,Boston, MASSACHUSETTS, USA 2Massachusetts General Hospital,Boston, MA, USA.

Introduction: Early eschar excision and skin grafting has been the standard of care for US patients over the past several decades.  However, in developing countries, prolonged delayed closure is the
only treatment available due to lack of resources.  Often times, these burn patients undergo dressing changes sporadically and closure occurs through re-epithelialization from the wound periphery. Our
hospital has treated a number of patients from several foreign countries with chronic burn wounds (defined > 1 month old) and developed a delayed treatment protocol for dealing with patients with
heavily colonized burn wounds.  This protocol involves initial topical treatment of the burn wounds with 5% sulfamylon solution, aggressive nutrition therapy, stepwise and gradual removal of the
colonized granulation tissue in the open wounds, and successive autografting using meshed grafts to these wounds.  We present our experience over a 10 year period with several foreign patienst with
chronic burn wounds.Methods: A retrospective analysis of all foreign patients with chronic burn wounds (defined as > 30 days post injury on admission) admitted between 2002 to 2012 was
performed.   We examined demographic characteristics, albumin level on admission, as well as the number of operative procedures performed and mortality data.Results: From 2002 to 2012, we
received 43 patients from seven nations with chronic burn wounds with mean TBSA 19% (3-80%).   These patients required a mean of 4.3 procedures (range 1-23).Over 80% of the patients had positive
wound cultures with multi-drug organisms including Acinetobacter baumanii, Pseudomonas aeruginosa, and Methicillin resistant Staphylococcus Aureus.   Most of the patients had evidence of protein
malnutrition as assessed by admission hypoalbuminemia (mean albumin 1.8 [1.0-4.3]).  `There were 2 patient deaths in this cohort over the interval, both from overwhelming bacterial sepsis.  Overall,
there was 95% survival in this patient group and all of the surviving patients returned to their home countries.    Conclusions: Foreign patients with chronic burn wounds present with bacterial
colonization and nutritional depletion, thus requiring a delayed approach to wound closure and aggressive nutritional repletion prior to grafting.  Good outcomes are possible with this approach.



07.13 Surgical Audit of patients undergoing Surgery for Primary Hyperparathyroidism in a dev eloping nation

D. Abraham1, T. Paul1, A. Chandramohan1, N. Shanthly1, R. Oommen1, N. Thomas1, P. Jacob1  1Christian Medical College,Department Of Endocrine Surgery,Vellore, TAMIL NADU, India.

Introduction: Primary Hyperparathyroidism (PHPT) has a more advanced presentation with multi system involvement in India as compared to the western world. The aim of the study was to assess
clinical outcomes of patients undergoing surgery, after focused parathyroidectomy was introduced as a modality of treatment.Methods: Patients who underwent an operation for PHPT between January
2007 and June 2012 were identified from the electronic database of the institution. Retrospective review of medical records, operation notes and laboratory data was performed as part of the audit. Data
was analyzed using SPSS (V.16).Results: One hundred and sixty six patients underwent surgery for PHPT during the study period. There were 92 females and 74 males in the cohort. The mean age
was 41.9+ 13.5 (14-71) years. Clinical presentation was varied and renal (n=64), bone (n=58) and pancreatitis (n=30) were the most common. Asymptomatic PHPT was seen in a small subset of
patients (n=15). Familial syndromes comprised of 5 patients. The mean pre-operative Calcium was 11.2 + 1.2 mg/dl (ref: 8.3-10.4mg/dl) and mean pre-operative PTH levels was 792.2 + 76.2 pg/ml (ref:
8-74 pg/ml).Preoperative localization with ultrasound (US) and sestamibi (MIBI) was done in 146/166(87.9%). The flowchart in figure 1 describes how preoperative localisation adjuncts influenced the
type of surgery performed. Focused parathyroidectomy was done in 105/166(63%) and bilateral neck exploration (BNE) in 61/166(37%) patients.The mean gland weight was 3.09gms(0.6-55gm) and
mean tumour size was 2.23 cm(0.7-6cm). The final diagnosis of the cohort of patients is shown in Table 1. Persistent hyperparathyroidism was seen in 3/166 (1.8%) of patients. Failed exploration (n=2)
and parathyroid carcinoma (n=1) was the cause for persistent disease. BNE was the modality of treatment in the two patients who had a failed exploration. Biochemical cure was seen in 163/166
patients (98.2%). The cure rate in patients undergoing focused parathyroidectomy as a planned procedure was 100%. None of the patients had a voice change in the post-operative period. Hungry bone
syndrome was noted in 4/166 (2.4%) and permanent hypoparathyroidism in 1 patient who underwent a BNE. Transient hypocalcemia was seen in 10/166(6%) (<8mg/dl).Conclusions: Focused
parathyroidectomy is a safe procedure even in a setting of advanced disease. Good preoperative localisation studies help guide the choice of procedure. A multi-disciplinary team approach has
resulted in a high success rate.





07.14 Missed Opportunities for Breast Awareness Information Among Women Attending the Maternal and Child Health Serv ices of an Urban Tertiary Hospital
in Northern Nigeria

L. C. Anyanwu1, O. M. Anyanwu2, A. A. Yakubu3  1Aminu Kano Teaching Hospital Kano Nigeria,Paediatric Surgery Unit, Department Of Surgery,Kano, KANO, Nigeria 2Aminu Kano Teaching Hospital
Kano Nigeria,Pharmacy Department,Kano, KANO, Nigeria 3Aminu Kano Teaching Hospital Kano Nigeria,General Surgery Unit, Department Of Surgery,Kano, KANO, Nigeria.

Introduction: The physiological changes in the pregnant or lactating breast may mask the appearance of a lump. Globally, 1 in 3000 pregnant women is at risk of Pregnancy Associated Breast Cancer.
Many of these women are not exposed to information that will promote awareness and early detection of this disease. We undertook this study to determine the missed opportunities to breast
awareness information at the Maternal and Child Health (MCH) services of our hospital. Methods: Between July and September 2011, we conducted a cross-sectional survey of women attending the
post-natal and immunization clinics of our hospital. Data were collected using a structured interviewer administered questionnaire. A total of 492 respondents were randomly selected. Data were
analyzed using SPSS version 15.0 for windows (SPSS Inc, Chicago, IL). Results: The mean age of the respondents was 27.67years (SD 5.92years). Only 56.1% (276/492) had a post secondary
education, and 58.7% (289/492) were multiparous. Among the respondents, 81.7% had been exposed to breast awareness information at the ante-natal clinic, 6.5% at the post-natal clinic, and 5.2% at
the immunization clinic. There was a statistically significant association (p<0.05) between Missed opportunity for breast awareness information and family income (p=0.019) and also with level of
education (p=0.007). Conclusions: Most of the opportunities to educate women on breast awareness were missed at the post-natal and immunization clinics of our hospital. Integrating breast health
education into maternal and child health care programs will assist in the early detection of breast pathologies. 



07.15 Incidence and Clinicopathological correlation of HER2 neu ov erexpression in Western v ersus Asian patients with gastr ic and gastroesophageal
adenocarcinoma

V. Murthy1, R. S. Chamberlain1  1Saint Barnabas Medical Center,Livingston, NJ, USA.

Introduction: Gastric cancer (GC) is fourth most commonly diagnosed cancer and second most common cause of cancer related deaths worldwide. Gastroesophageal junction (GEJ) cancers are
typically aggressive in behavior and carry a dismal prognosis. Patient characteristics, early detection and tumor histology makes presentation, staging and prognosis of GC and GEJ cancers in Asia
different from that in most Western countries. Despite recently reported benefits of combination therapies, prognosis of advanced GC and GEJ remains poor and newer methodologies to detect and
treat this deadly disease are urgently needed. This report sought to analyze all published randomized controlled trials (RCT) on incidence and importance of human epidermal growth factor receptor
overexpression (HER2/neu) on prognosis and treatment of early and advanced GC and GEJ cancers.Methods: A comprehensive search of all published studies assessing impact of HER2 neu
overexpression as a prognostic tool for patients with GC and GEJ cancers was conducted using PubMed, Medline Plus and Google Scholar. Keywords searched included HER2 neu, gastric cancer,
gastric cancer prognostic marker and targeted therapy for gastric cancer.Results: Eleven RCTs involving 3,489 patients were identified in which incidence and characteristics of HER2/neu in GC and
GEJ cancers was assessed via amplification [by Fluorescence in situ hybridization (FISH)] or over expression [by Immunohistochemistry (IHC)]. Overall rate of HER2 overexpression is 24-35% in GEJ
and 9.5-21% in GC. Intestinal type is more likely to be HER2 positive (81-94%) than diffuse (2-7%) or mixed (5-20%). Stage III and IV tumors are significantly more positive than Stage I and II GC and
GEJ cancers in both continents. Significant differences exist between HER2 positivity in European (8-17%) versus Asian (11-18%) populations which impacts median overall survival.Conclusions:
HER2/neu positive status in GC and GEJ cancer is found to be an important biomarker and key driver of tumorigenesis, and associated with aggressive disease and poorer outcomes. The reason for
selective overexpression of HER2 in intestinal type GC and certain ethnicities suggests heterogeneity of tumor and requires further investigation. Historically, standard treatment of these tumors
involves combination chemotherapy, however results of the ToGA trial targeting HER2/neu suggests a demonstrable benefit to such therapy. Molecular characterization with clinicopathological staging
will impact the dismal outcomes of advanced and metastatic GC and GEJ cancers with the goal of improving response rate and survival in this patient population.



07.16 Character istics of Patients with Primary Liv er Cancer at Komfo Anokye Teaching Hospital, Ghana

W. R. Shrauner1, A. Gyedu2, T. P. Kingham3  1Weill Cornell Medical College,Weill Cornell Medical College,New York, NY, USA 2Kwame Nkrumah University Of Science & Technology,School Of Medical
Sciences,Kumasi, ASHANTI, Ghana 3Memorial Sloan-Kettering Cancer Center,Hepatopancreatobiliary,New York, NY, USA.

Introduction: Liver cancer is the most common cause of cancer death among men and the third most common among women in Ghana. Little is known about the epidemiology of primary liver cancer
in Ghana.  This study aimed to describe the characteristics of patients managed as primary liver cancer (HCC) at the Komfo Anokye Teaching Hospital (KATH) in Kumasi, Ghana and to determine their
treatment options per the Barcelona Clinic Liver Cancer (BCLC) staging system.Methods: We conducted a retrospective review of the medical records of patients managed as HCC at KATH between
January 2007 and May 2013. Current in-patients were excluded. Patient demographics, medical history, investigations, management and outcome were extracted. Child-Pugh score and performance
status were determined. BCLC staging system was applied to determine the treatment option for each patient. Results were expressed as descriptive statistics. Therapeutic options were calculated for
low, intermediate, and high INR values given the large percentage (98.1%) of missing INR values.Results: Forty percent of charts were available for review (206/465). Patient characteristics are
presented in Table 1. 36.5% of patients had prior history of herbal treatment. 64.1% presented with ascites and 21.8% with hepatic encephalopathy. 52% were HBV positive. HCV positivity was less than
5%. Co-infection was rare. Assessment of the liver was by ultrasound in 125 patients and CT in 4.  Apart from 4 patients who received chemotherapy, all patients received supportive treatment. 26.2%
required draining paracentesis for ascites. None underwent surgery, tumor ablation or hepatic artery embolization. The majority of patients with available charts (76.2%) were discharged alive with an
average length of stay of 6 days. The majority of patients without available charts died in the hospital, so that of the 465 patient cohort, 233 patients (50%) died in the hospital. Sufficient information for
BCLC staging was available in 118 patients. Depending on the predicted INR, less than 8% of patients were eligible for curative treatment (resection, transplantation, or ablation). Between 25% and
53% of patients were eligible for embolization or sorafenib therapy. Up to 72% of patients were eligible only for supportive care.Conclusions: The prevalence of HBV among patients managed with HCC
at KATH is high. Many HCC patients present late and are only eligible for supportive treatment. This study however suggests that as many as 61% of patients may be eligible for curative treatment,
transarterial chemoembolization or sorafenib treatment according to BCLC staging. This percentage may be increased with a robust surveillance program for patients at increased risk for HCC.
Hepatitis B vaccine must also be a public health priority.



07.17 Pancreatic Cancer in Canada: Incidence, Mortality, Surv iv al and Surgical Treatment.

S. Hurton1, M. Molinari1  1Dalhousie University,Surgery,Halifax, Nova Scotia, Canada.

Introduction: Although pancreatic cancer (PC) is a common gastrointestinal tumour, population based studies on this disease are lacking. The main purpose of this study was to evaluate the trends in
the incidence, survival and surgical therapy of Canadian patients affected by PC.Methods: Multiple Canadian databases were consulted to extract the incidence, mortality, number of pancreatic
resections, outcomes after surgical therapy and overall survival of patients with PC stratified by year, gender and province.Results: In 2012, PC was diagnosed in 4,600 Canadians and it was
responsible for 4,300 deaths. The age-standardized incidence was 9-10 new cases per 100,000 individuals. The mortality rate remained the highest among all the solid tumours with a case-to-fatality
ratio of 0.93. The age-standardized five year relative survival was 9.1% (95% CI; 8.3-10). There were geographical variations among provinces with the highest survival registered in Ontario (10.9%; 95%
CI= 9.9-12) and the lowest reported in Nova Scotia (4.7%; 95% CI= 2.8-7.2). The percentage of patients who underwent surgery decreased from 19% (2006-2007) to 17% (2009-2010). Pancreatic
resections were performed in high volume centers in 74% of cases. In hospital mortality was 5%, 93% of patients were discharged home and 36% required home support after discharge.Conclusions:
Long-term outcomes of Canadian patients affected by PC remain unsatisfactory with only 9% surviving at 5-years. The vast majority of patients who underwent surgery were referred to high volume
centers and despite the good outcomes of patients undergoing surgery, resections were performed only in 17-19% of Canadian patients.



07.18 Surgical Experience of Emergent Cricothyrodotomies and Timeframe for Tracheostomy Conv ersion in the Puerto Rico Trauma Center

J. L. Velazquez1, A. Pascual1, N. Vidal1, P. Rodriguez1  1University Of Puerto Rico School Of Medicine,Department Of Surgery,San Juan, Puerto Rico, Puerto Rico.

Introduction: The cricothyroidotomy has been historically described as a way to gain a surgical access to the airway in patients that cannot be intubated oro- or naso-tracheally.The time interval for
conversion of a cricothyroidotomy into a tracheostomy, in which thedevelopment of airway complications is minimized, has not been precisely defined in theworld literature. Some authors claim that the
cricothyroidotomy should be converted into atracheostomy within twenty-four to forty-eight hours after the initial procedure is performed.Others claim that as much as a week can go by before
conversion.Methods: A retrospective medical records review of all patients, 12 years or older, admitted to the Trauma Service of the Puerto Rico Trauma Center who had emergent crycothyroidotomy
performed between January 2000 and 2009. Socio demographics variables as well as injury severity score (ISS), mechanism of trauma, comorbid illnesses, endotracheal intubation prior to
crycothyroidotomy, traumatic diagnoses, acute and chronicairway complications, cause of death, and interval of time in hours will be collected for results analysis.Results: Study population included 35
patients. The mean age was 32 years (n=35; 15-69).  The mean ISS was 32 (9-57). A total of 37% (n=13) had an interval of time of more than 24hours between the conversion to tracheostomy
compared to 43% (n=15) whose timeframewas less or equal to 24 hours. A total of 14% (n=5) developed Ventilator AssociatedPneumonia (VAP). A total of 13% (n=2), 20% (n=2), and 33% (n=2) of
patients who had 24hours, 25 hours to 1 week and more than one-week (respectively) timeframe of conversiondeveloped VAP. There is no statistically significant association between the time interval
ofconversion between both procedures and having developed an airway complication (p= 0.69;95%CI). There is no significant association between the ISS obtained and the developmentof chronic
airway complications including VAP [p= 1.00; RR= 1.26 (95%CI= 0.24- 6.65)].Conclusions: The higher the interval of time from conversion to tracheostomy, the higher the percentage of patients who
developed airway complications such as VAP. Neither ISS nor being endotracheally intubated before crycothyroidotomy were predictor factors for developing ventilation associated pneumonia.
Crycothyroidotomies should be converted to tracheostomy in a short period (less than 24 hours) to reduce the risk of developing further airway complications. Limitations include low power of study due
to decreased number of available cases. Further studies on our population should focus on evaluating the long-term consequences.
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07.19 A Pilot Surv ey of Pediatr ic Surgical Capacity in West Afr ica

M. T. Okoye1, E. Ameh2, A. L. Kushner3,4,5, B. C. Nwomeh3,6  1Johns Hopkins University School Of Medicine,Medicine,Baltimore, MD, USA 2Ahmadu Bello University,Paediatric Surgery/Surgery,Zaria,
KD, Nigeria 3Surgeons OverSeas (SOS),New York, NY, USA 4Columbia University College Of Physicians And Surgeons,Surgery,New York, NY, USA 5Johns Hopkins Bloomberg School Of Public
Health,International Health,Baltimore, MD, USA 6Nationwide Children's Hospital,Pediatric Surgery,Columbus, OH, USA.

Introduction: While some data exist for the burden of pediatric surgical disease in low and middle-income countries (LMICs), little is known about pediatric surgical capacity. In an effort to better plan
and allocate resources for pediatric surgical care in LMICs a pediatric surgery specific survey tool was needed.Methods: Based on the previously published Surgeons OverSeas (SOS) Personnel,
Infrastructure, Procedure, Equipment and Supplies (PIPES) survey, a pediatric PIPES (PediPIPES) survey was created. To ensure relevance to local needs and inclusion of only essential items, a draft
PediPIPES survey was reviewed by 4 US and 5 African pediatric surgeons and modifications were incorporated into a final tool.  The survey was then distributed to surgeons and medical personnel
throughout sub-Saharan Africa and data were aggregated by sub-regions.Results: In this report, only data from the West Africa sub-region (37 hospitals in 10 of 16 countries) were analyzed, as
representative data for other sub-regions were not yet available. Fewer than 50% (18/37) of the hospitals had more than 2 pediatric surgeons. Neonatal intensive care units or general intensive care unit
were not always available in 51.4% (19/37) of hospitals. Open procedures such as laparotomy, pediatric hernia repairs and appendectomy were performed in all the hospitals whereas less invasive
interventions like laparoscopic surgeries and non-operative intussusception reduction were done in only 41% (15/37). Lifesaving pediatric equipment such as apnea monitors was not always available
in 65% (24/37) of the hospitals.Conclusions: The PediPIPES survey was useful in documenting the pediatric surgical capacity in West Africa. Many hospitals in West Africa are not optimally prepared to
undertake pediatric surgery. Our study showed a shortage of personnel, infrastructure, procedures, equipment and supplies necessary to adequately and appropriately provide surgical care for
pediatric patients. Resources should be devoted to upgrading surgical capacity to improve the health of children in West Africa.



07.20 Burn Management Capacity in Low and Middle-Income Countr ies: A Rev iew of 531 Hospitals Across 17 Countr ies

S. Gupta1,2,3, E. Wong2,3,4, D. Deckelbaum4, T. Razek4, B. Nwomeh5, A. L. Kushner2,3,6  1University Of California - San Francisco East Bay,Department Of Surgery,Oakland, CA, USA 2Johns Hopkins
Bloomberg School Of Public Health,International Health,Baltimore, MD, USA 3Surgeons OverSeas,Humanitarian Surgery,New York, NY, USA 4McGill University,Department Of Surgery,Montreal, QC,
Canada 5Ohio State University,Nationwide Children's Hospital,Columbus, OH, USA 6Columbia University College Of Physicians And Surgeons,Department Of Surgery,New York, NY, USA.

Introduction: More than 90% of thermal injury-related deaths occur in low-resource settings. While baseline assessment of burn management capabilities is necessary to guide the implementation of
resource building strategies, there is limited data from low and middle-income countries (LMICs).Methods: A PubMed literature review was performed based on studies assessing baseline surgical
capacity in individual LMICs. The study with the most facilities was used when multiple studies from a single country were encountered. Seven criteria were used to assess burn management
capabilities: presence of a full-time surgeon or anesthetist, access to intravenous fluids, and ability to perform basic resuscitation, burn dressings, endotracheal intubation, skin grafts and contracture
release.Results: Seventeen studies were reviewed, documenting baseline surgical capacity from 531 hospitals in 17 different countries, including 10 from sub-Saharan Africa, 2 from South America, 4
from Asia, and 1 from the Pacific.  Of these, 82% (110/135) of hospitals had the capacity to provide initial resuscitation and 81% (262/324) of hospitals were capable of providing basic burn
management. Endotracheal intubation was only available at 44% (85/193) of hospitals. Moreover, only 35% (100/285) and 39% (107/276) of hospitals were able to provide skin grafts and contracture
release, respectively.Conclusions: Many hospitals in LMICs are capable of initial burn management and basic resuscitation. However, deficiencies still exist in the capacity to systematically provide
advanced burn care. Efforts should be made to better document resources in order to guide burn management strategies. 



08.01 Laparoscopic Assisted v ersus Open Pancreaticoduodenectomy: Early Fav orable Quality of Life Measures

R. C. Langan1, J. A. Graham1, A. B. Chin1, A. J. Rubinstein1, K. Oza1, J. A. Nusbaum1, J. Smirniotopoulos1, R. Kayser1, J. Hanna1, A. Parker1, W. B. Al-Refaie1, L. B. Johnson1  1Georgetown University
Medical Center,Department Of Surgery,Washington, DC, USA.

Introduction: Minimally invasive pancreatectomy has emerged as a surgical alternative with safe short-term operative outcomes. However, its impact on Quality of Life (QOL) measures beyond a
patient’s hospital discharge remains notably absent. As such, we compared outcomes and post-pancreatectomy QOL in paired cohorts of patients undergoing conventional open
pancreaticoduodenectomy (OPD) or laparoscopic assisted pancreaticoduodenectomy (LAPD). Methods: Comparative analysis of QOL was performed in a matched cohort of 56 patients following OPD
or LAPD between 2010 and 2013. Matched cohorts were based on body mass index, tumor size and age. For QOL and performances status measures, the Medical Outcomes Study Short Form 36 (SF-
36) Health Survey and the Karnofsky score were used respectively. Results: Physical component score (PCS), mental component score (MCS) and Karnofsky scores were calculated at multiple time
points for OPD (n = 28) and LAPD (n = 28).  Median age for LAPD was 64 compared to 67 for OPD.  LAPD pathologic diagnosis included 16/28 (57%) malignant lesions (9 PDA, 4 ampullary carcinoma,
2 duodenal carcinoma, 1 cholangiocarcinoma). OPD included 19/28 (68%) malignant lesions (11 pancreatic ductal adenocarcinoma, 4 ampullary carcinoma, 3 duodenal carcinoma, 1
cholangiocarcinoma). Median tumor size for malignant lesions was 2.3cm and 2.9cm, LAPD versus OPD respectively. Median pathologic stage for pancreatic adenocarcinoma was IIB for both LAPD
and PDA.  Mean estimated blood loss was 336mL and 448mL, LAPD and OPD respectively (p = 0.08). Three LAPD patients were converted to open and calculated as OPD.  Mean percent decrease in
body mass index at the first post-operative visit was 7.4% for LAPD as compared to 5.2% in OPD (p = 0.07).  No statistical significance was seen in post-operative pancreatic fistula rates or post-
operative readmission between cohorts. Time to starting adjuvant therapy trended toward significance, 56 vs. 100 days (p = 0.195) for LAPD and OPD respectively. Length of stay (LOS) was statistically
less in LAPD (7.10 vs. 9.14 days, p = 0.0294).  In those queried prior to 6 months post-operative, LAPD had a statistically superior QOL centered on functional status as compared to those who had
OPD, (PCS 49.09 vs. 38.63, p = 0.0298; Karnofsky 92.22 vs. 66.92%, p = 0.0018).  However, these statistical differences were no longer observed after 6 months. Conclusions: In one of the first
minimally invasive pancreatectomy QOL studies, LAPD provided a more favorable QOL within the first 6 months following pancreatectomy and shorter LOS as compared to conventional OPD.  LAPD
may serve as an alternative surgical therapy to minimize delays in receipt of and enhance tolerability of adjuvant therapies. Future studies should continue to explore the impact of minimally invasive
pancreatectomy on other aspects of pancreatic cancer care outcome measures.  



08.02 Combination Treatment of IkB Kinase beta Inhibitor IMD-0354 and Gemcitabine Suppresses Oncogenic Proliferation of Pancreatic Cancer Cells
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University,Hepato-Biliary-Pancreatic Surgery,Bunkyo-ku, Tokyo, Japan 2Tokyo Medical And Dental University,Molecular Virology,Bunkyo-ku, Tokyo, Japan 3Institute Of Medicinal Molecular Design,
Inc,Tokyo, TOKYO, Japan.

Introduction: Pancreatic cancer is one of the most common cancer with an extremely poor prognosis.  IκB kinase (IKK), a central kinase for Nuclear factor-κB (NF-κB) activation, is often constitutively
activated in pancreatic cancer cells, playing an important role in the malignant phenotype and resistance to anti-cancer agents. Recent studies reported the correlation of resistance to anti-cancer
chemotherapy and NF-κB activation. This study explored how a novel molecular designed IKKβ inhibitor IMD-0354, which docks with the ATP-binding site of the kinase and inhibiting its activity,
suppresses oncogenic proliferation of pancreatic cancer cells and studied efficacy of combination treatment with gemcitabine.Methods: IMD-0354, gemcitabine and their combination were examined to
investigate inhibition of the growth and apoptotic response of pancreatic cancer cells in vitro and in vivo.Results: IMD-0354 efficiently suppressed constitutive NF-κB activity in NF-κB-dependent
luciferase reporter gene assay, reduced phosphorylation of IκBα in western blotting, decreased expression of survivin and ICAM-1 in reverse transcription polymerase chain reaction (RT-PCR) and the
growth of pancreatic cancer cells in monolayer, soft agar and tumor formation in mice. Gemcitabine also suppressed oncogenic proliferation in monolayer and xenograft tumors graft in mice, however, it
stimulated NF-κB activity in NF-κB-dependent luciferase reporter gene assay and elevated expression of survivin and ICAM-1 in RT-PCR. Combined therapy of IMD-0354 and gemcitabine revealed
synergistic anti-tumor effects in cell proliferation and tumor growth in mice. IMD-0354 did not cause body weight loss or any other deleterious effect in mice experiments.Conclusions: Chemo-
resistance attributable to gemcitabine-induced NF-κB activation has been reported. We focused on canonical IKKβ pathway as a molecular target to suppress NF-κB activity and synergistic effects with
gemcitabine. These results identify IKKβ and IMD-0354 as an attractive molecular target for pancreatic cancer therapy, and IMD-0354 can be used safely in vivo, although its long-term effects on the host
immune system remain to be studied in immune-competent mice. Such combination therapy would be a feasible approach for treatment of chemo-resistant pancreatic cancer.



08.03 Pancreatic Stellate Cell Secreted IL-6 Mediates STAT3 Dependent Tumorigenesis
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Introduction: Pancreatic cancer is the fourth most common cause of cancer-related death in the United States. Pancreatic ductal adenocarcinoma (PDAC) is an inflammatory disease and includes
several stromal elements such as immune cells, fibroblasts, and stellate cells. Pancreatic stellate cells (PSCs) are myofibroblast-like cells responsible for the dense tumor stroma, which is a hallmark
of PDAC. The role of tumor-associated stroma in PDAC is not well understood. The purpose of this study was to determine if factors produced by PSCs could effect signaling and tumorigenicity in
cancer cells. We hypothesized Interleukin (IL)-6 secreted from PSCs activates STAT3 signaling and enhances tumorigenicity in PDAC cells.Methods: Total and activated STAT3 expression was
determined in human and mouse PSCs, human PDAC cell lines, a human pancreatic ductal epithelial (HPDE) cell line and cell lines generated from Pdx-cre/LSL-KrasG12D and Pdx-cre/LSL-
KrasG12D/LSL-p53R273H mice. A panel of cytokines and chemokines were analyzed in PSC culture supernatants.  IL-6 concentrations were determined in PSC supernatants by ELISA. Lysates from
cells treated with PSC-conditioned medium (PSC-CM) were assayed for protein expression for STAT3, pSTAT3, STAT5, pSTAT5, STAT1 and pSTAT1 by immunoblot. Colony formation and cell invasion
assays were performed with and without neutralizing IL-6 antibody, STAT3 inhibitor (AZD1480) and in STAT3 shRNA Panc1 cells.Results: STAT3 activation is necessary for malignant phenotype and
affects survival in PDAC. PSCs produced cytokines that have a documented role in promoting tumor progression. Supernatants from PSCs contained significantly higher concentrations of IL-6
compared with other cytokines. Exposure to PSC-CM activated STAT3 signaling in Panc1 and MiaPaca PDAC cells and significantly enhanced both cell invasion and colony formation. Neutralization with
IL-6 antibody in the PSC-CM prevented phosphorylation of STAT3 and abrogated the ability of PSCs to induce cell invasion and stimulate colony formation. Pharmacologic inhibition of STAT3 (AZD 1480)
or siRNA knockdown of STAT3 in Panc1 cells similarly inhibited both cell invasion and colony formation associated with exposure to PSC-CM.Conclusions: PSCs release IL-6, which promotes STAT3-
dependent signaling and tumorigenecity in PDAC. These findings demonstrate a novel role of PSCs in supporting an inflammatory tumor microenvironment and extend the evidence of crosstalk
between the stroma and tumor epithelium in PDAC. Furthermore, these results show that STAT3 may represent a key therapeutic target in PDAC.



08.04 Inhibitor of Nuclear Factor kB Activ ation Enhances the Antitumor Effect of Radiation Therapy for Pancreatic Cancer.

Y. Shirai1, H. Shiba1, T. Uwagawa1, R. Iwase1, K. Haruki1, Y. Fujiwara1, K. Furukawa1, T. Iida1, Y. Futagawa1, T. Misawa1, T. Ohashi1, K. Yanaga1  1The Jikei University School Of
Medicine,Surgery,Tokyo, TOKYO, Japan.

Introduction: Pancreatic cancer is one of the most common digestive cancer, with an overall 5-years survival rate of only 1% to 4% due to rapid rumor growth and high potential for recurrence. Currently,
radiation therapy, alone or combination with chemotherapy, is effective for patient with locally advanced and recurrent pancreatic cancer. However, the therapeutic efficacy is suppressed due to radiation-
induced activation of nuclear factor-kappa B (NF-κB). NF-κB is typically a heterodimer that consists of p65 and p50 proteins localized in the cytoplasm. NF-κB plays an important role in the regulation of
cell apotosis, inflammation, and oncogenesis. We previously reported that nafamostat mesilate, a synthetic serine protease inhibitor, inhibited NF-κB activation and induced antitumor effects for
pancreatic cancer. We hypothesized that nafamostat mesilate downregulates the radiation-induced activation of NF-κB and improves therapeutic outcome of pancreatic cancer.Methods: We assessed
NF-κB activity and cell viability of human pancreatic cancer cell lines (PANC-1, MIA PaCa 2) treated with radiation alone, nafamostat mesilate alone, both radiation and nafamostat mesilate, or vehicle as
control. In combination therapy, we incubated the cells with nafamostat mesilate at 3hours before radiation therapy. We evaluated NF-κB activation by measuring nuclear localization of p65
protein.Results: NF-κB activity in radiation group was higher than that in control group (PANC-1: p=0.021, MIAPaCa-2: p<0.001). NF-κB activity in nafamostat mesilate and combination group were
significantly lower than that in control and radiation group (PANC-1: p<0.001 and p=0.003, MIAPaCa-2: p<0.001 and p<0.001), respectively.  Cell viability in combination group was lower than that in
radiation group (PANC 1: p<0.001, MIA PaCa 2: p<0.001).Conclusions: Nafamostat mesilate significantly inhibited radiation-induced NF-κB activation. Combination therapy of radiation with nafamostat
mesilate exertrs enhanced anti-tumor effect against human pancreatic cancer.



08.05 Predictors of Mortality in Patients Undergoing Palliativ e Bypass for Pancreatic Malignancy

E. K. Bartlett1, H. Wachtel1, G. C. Karakousis1, D. L. Fraker1, J. A. Drebin1, R. R. Kelz1, R. E. Roses1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: A majority of patients with pancreatic cancer have unresectable disease at the time of diagnosis, and many of these patients present with, or develop, biliary or duodenal obstruction.
Operative palliation via gastrojejunostomy, biliary bypass, or both is performed in this setting, but is associated with substantial risk of poor perioperative outcome. We sought to identify patients at
particularly high risk for mortality after palliative bypass.Methods: The American College of Surgeons National Surgical Quality Improvement Program Participant Use File (ACS NSQIP PUF) (FY 2005-
2011) was queried for all patients with a pancreatic neoplasm (ICD-9 Codes 157 and 1570-1579) undergoing gastrojejunostomy (CPT 43820 or 43825) or biliary bypass (CPT 47760, 47765, 47780, or
47785) as the primary procedure. Associations between patient or disease characteristics and mortality were assessed using the Chi-square test or Student’s t-test. Multivariate logistic regression
analysis was performed to identify factors independently associated with an increased risk of death.Results: 1024 patients undergoing palliative bypass for a pancreatic malignancy were identified.
Operations included gastrojejunostomy (n=434, 42%), biliary bypass (n=307, 30%), or both (n=283, 28%). The mean patient age was 66 years and 55% were male. Median length of stay was 8 days
(range 1-169). Thirty day morbidity was 29% and 30-day mortality was 5.9%. Factors associated with increased mortality included: increasing age, dependent functional status, body mass index<18.5,
ascites, disseminated cancer, preoperative albumin<3g/dl, preoperative creatinine≥2mg/dl, and preoperative white blood count≥12,000 cells/mcl (p<0.05 for each). There was no difference in mortality
based upon type of operation. In a multivariate analysis, age (OR=1.1), disseminated cancer (OR=2.4), albumin<3g/dl (OR=3.5), and creatinine≥2mg/dl (OR=8.3) were independently associated with
increased mortality (p<0.05 for each). Mortality was 9% in patients >70 years old, 15% in patients with disseminated cancer, 13% in patients with an albumin<3g/dl, and 31% in patients with a
creatinine≥2mg/dl. In the absence of all risk factors, the mortality rate was 1.4% (n=358). With one risk factor, mortality was 4% (n=420); with two, it was 19% (n=151); and with three, it was 33% (n=18,
p<0.0001).Conclusions: Palliative bypass for pancreatic cancer is associated with a considerable mortality risk; in a subset of patients (i.e., those with two or more high-risk features) this may be
prohibitive. Patient selection incorporating independent predictors of mortality may allow for improved outcomes after palliative bypass.



08.06 Laparoscopic Whipple: Feasibility and Outcomes

M. A. Makary1, H. G. Lyu1, M. A. Cooper1, K. Hirose1, J. L. Cameron1, B. H. Edil2  1Johns Hopkins University School Of Medicine,Baltimore, MD, USA 2University Of Colorado Denver,Aurora, CO, USA.

Introduction: Laparoscopy has been applied to many intra-abdominal operations resulting in improved outcomes. We describe a series of laparoscopic Whipple procedures.Methods: We conducted a
retrospective review of laparoscopic Whipple candidates presenting to two surgeons (MAM, BHE) over a 3-year period (2010-2013). Candidacy was based on a clearly resectable mass in the head of
the pancreas without vessel involvement. Data were collected on patient demographics, operative time, estimated blood loss (EBL), postoperative bile and pancreatic leak, delayed gastric emptying
(DGE), surgical site infection (SSI), hospital length of stay (LOS), and mortality. Results: We performed 44 laparoscopic Whipple procedures. Mean operative time was 393 minutes (range=210-665
minutes). The initial 22 cases had longer operative time compared to the last 22 cases (418 vs. 369 minutes). Conversion to open took place in 3 patients. Median EBL was 200cc (range=20-4500cc).
Asymptomatic pancreatic leak occurred in 5 patients and asymptomatic bile leak occurred in 2 patients; all were managed with external drainage. DGE occurred in 3 patients.  1 patient developed an
SSI. Median hospital LOS was 9 days (range=5-68 days). 60-day mortality was zero.Conclusions: In this series of laparoscopic Whipple procedures, we observed high feasibility with reasonable
operative time and good patient outcomes.



08.07 An Assessment of Jejunostomy Tube Placement in Patients Undergoing Pancreaticoduodenectomy for Adenocarcinoma: Routine Placement is not
Justif ied

B. E. Johnson1, A. R. Cyr1, A. M. Button1, H. Hoshi1, J. R. Howe1, J. J. Mezhir1  1University Of Iowa,Surgical Oncology,Iowa City, IA, USA.

Introduction: The value of the routine placement of feeding tubes following pancreatic resection remains controversial.  Our objective was to assess the impact of routine jejunostomy tube (J-tube)
placement on outcomes following pancreaticoduodenectomy (PD) for cancer.Methods: A retrospective analysis of a prospective database was reviewed of cancer patients treated with PD between
2/2001-3/2013.  Complications were graded using the Common Toxicity Criteria for Adverse Events and the International Study Group of Pancreatic Surgery classification systems where applicable. 
Multivariate logistic regression analysis was utilized to determine factors predictive of complications.Results: Among the 157 operations performed, 127 patients experienced at least one complication
(morbidity rate=80.0%) and there were 7 deaths within 30 days (mortality rate=4.5%).  Grade III complications occurred in 51 patients (32.5%) and 77 patients were diagnosed with delayed gastric
emptying (DGE, grade A=18.5%, grade B/C=30.6%).  J-tubes were placed electively in 31 patients (19.7%) and were utilized for nutritional supplementation in 13 patients (41.9%).  One patient had early
feeding induced intestinal pneumatosis requiring ICU admission and total parenteral nutrition.  The remaining 17 J-tube patients (54.8%) were able to tolerate a diet and did not utilize their feeding
tube.  Among patients who did not have a J-tube placed, 31 patients (23.7%) required nasojejunal tube placement or TPN. There was no difference between groups with regard to the initiation of
adjuvant therapy (J-tube group=67.7% vs. 59.5%, p=0.54). Compared to patients without J-tube placement, there were no differences in age, gender, operative time, estimated blood loss, or
transfusion.  Patients who had a J-tube had a significant increase in grade III complications and DGE (Table).  On multivariate analysis, J-tube placement was an independent predictor of grade III
complications: (OR 2.92 (CI 1.1-7.7) p=0.029) and DGE (OR 6.16 (CI 1.9-20.1) p=0.003).Conclusions: In this study, routine J-tube placement was associated with a significantly increased risk for grade
III operative complications and DGE.  Furthermore, the J-tubes placed routinely were utilized in less than half of the patients due to normal advancement of oral intake following pancreatectomy and did
not result in an increase in receiving adjuvant treatment.  The practice of routine J-tube placement following PD for cancer is not justified.



08.08 DNA Methylation Regulates Expression of the RON Tyrosine Kinase Receptor in Pancreatic Cancer

J. Chakedis1, R. French1, D. Jaquish1, E. Mose1, H. Howard1, A. M. Lowy1  1University Of California - San Diego,Division Of Surgical Oncology, Department Of Surgery,San Diego, CA, USA.

Introduction: The RON tyrosine kinase receptor is overexpressed in 80% of Pancreatic Ductal Adenocarcinomas (PDAC) and mediates invasiveness, resistance to apoptosis, and VEGF secretion. 
While RON mutations are rare, a wide variety of protein isoforms have been identified, some of which are constitutively active and oncogenic. DNA methylation regulates normal gene transcription and
mRNA splicing by defining the intron-exon border, processes which are disrupted in cancer.  Previous analysis of the DNA methylation patterns of pancreatic cancer specimens identified the gene for
RON, MST1R, to be epigenetically modified. We hypothesize that methylation is one of the primary mechanisms to regulate expression of RON and its isoforms and seek to investigate the effects of
hypomethylating therapy on pancreatic cancer biology.Methods: Established pancreatic cancer cell lines (MiaPaca2, BxPC3, AsPC1, HPDE, Panc1) and 2 novel cell lines derived from patient tumor
specimens (34E, 79E) were treated with 5-Aza-2’-deoxycytidine (Decitabine, DAC) for 96 hours. Genomic DNA was analyzed using the Methylflash (Epigentek) assay to determine genomic methylation
percentage. Reverse Transcriptase PCR and western blot analysis was used to determine treatment effects on RON transcription and expression.Results: Genomic methylation analysis of pancreatic
cancer cell lines revealed that compared to the control HPDE line (1.2% methylation) some lines were hypomethylated (ASPC1-1.13%, 34E-1.17%, Panc1-1.17%) while others were hypermethylated
(BxPC3-1.6%, MiaPaca2-1.98%, 79E-2.06%). Hypomethylating therapy was effective in decreasing genomic methylation to below normal levels (0.4%-0.9%) in all cell lines and depleted DNA
MethylTransferase 1 (DNMT1) protein levels.  The effects of demethylating therapy on RON expression were differential, decreasing RON transcripts and protein expression in the 79E and 34E cell lines
and increasing them in MiaPaca2 and Panc1. MiaPaca2 does not normally express RON, but demethylation induced RON expression. Transcripts specific for the Δ55 isoform of RON decreased in 34E,
79E, and HPDE cell lines but did not change in the others. Transcription and expression of other RON isoforms decreased in 34E, 79E, ASPC1, and BxPC3 lines, with less exon 11 skipping and partial
skipping of exon 5 and 6.  Though protein expression was decreased, phosphorylation of RON was still detectable following DAC treatment.Conclusions: Genomic methylation of pancreatic cancer cell
lines is variable. While RON expression is frequently modulated by the methylation status of its promoter, demethylating therapy has variable effects on RON expression. These findings suggest that
the consequences of demethylating therapy on PDAC biology are complex and additional studies are required to further elucidate predictive biomarkers. Future studies will focus on examining the
effects of demethylating on RON expression in vivo using a patient derived xenograft model of PDAC.



08.09 Impact of Distal Pancreatectomy on Outcomes of Peritoneal Surface Disease Treated with Cytoreductiv e Surgery and Hyperthermic Intraperitoneal
Chemotherapy

C. J. Clark1, R. W. Randle1, K. R. Swett2, A. N. Doud1, P. Shen1, J. H. Stewart1, E. A. Levine1, K. I. Votanopoulos1  1Wake Forest University School Of Medicine,General Surgery,Winston-Salem, NC,
USA 2Wake Forest University School Of Medicine,Biostatistics,Winston-Salem, NC, USA.

Introduction: Involvement of the left upper quadrant by peritoneal surface disease (PSD) may require distal pancreatectomy (DP) to obtain a complete cytoreduction. Herein we study the impact of DP on
operative and survival outcomes of cytoreductive surgery and hyperthermic intraperitoneal chemotherapy (CRS/HIPEC).Methods: A retrospective analysis of a prospective database of 1019 procedures
was performed. Type of malignancy, performance status, resection status, comorbidities, Clavien graded morbidity, mortality, and overall survival were reviewed.Results: DP was a component of 63
CRS/HIPEC procedures. The major indication for CRS/HIPEC was PSD from appendiceal cancer (n=38, 63.3%).  Median follow-up was 53 months.  While 30-day mortality was no different (2.6% vs.
3.2%, p=0.790), 30-day major morbidity was worse in patients receiving a DP compared with patients not receiving a DP (31.2% vs. 19.2%, p=0.031). The clinically significant pancreatic leak rate was
20.6%. Number of ICU days and length of hospital stay were significantly longer in DP patients than in patients without  DP, 4.6 days vs. 3.5 days  (p=0.007) and 22.2 days vs. 14.0 days (p<0.001),
respectively. 30-day readmission rates were similar for patients following DP and those without DP (28.3% vs. 21.1%, p=0.268). Median survival for patients with low-grade appendiceal cancer (LGA)
undergoing CRS/HIPEC was 106.9 months when DP was performed and 84.3 months when DP was not performed (p=0.864). All 7 LGA patients who received a complete cytoreduction inclusive of a
DP were alive at the conclusion of the study period with a median follow-up 11.8 years. Conclusions: Conclusions: CRS/HIPEC for patients with PSD receiving a synchronous DP is associated with a
significant increase in postoperative morbidity but no increase in mortality.  For patients with LGA, overall survival was similar between DP and no DP patients.  Therefore, the need for a DP should not
be considered a contraindication for CRS/HIPEC procedures in LGA patients when a complete cytoreduction can be achieved.



08.10 Immune Response Plays an Important Role in KRASG12D Induced Tumorigenesis in PDX1 Expressing Cells in Pancreas

J. Yu1, J. Wu1, S. Liu1, G. Zhou1, R. Sanchez1, D. Dawson1, J. Nemunaitis2, F. C. Brunicardi1  2Mary Crowley Cancer Research Center,Dallas, TX, USA 1University Of California - Los
Angeles,Surgery,Los Angeles, CA, USA.

Introduction: Point mutations in the proto-oncogene KRAS that result in constitutively active RAS are the most common abnormal genetic events in pancreatic ductal adenocarcinoma (PDAC). Pdx1-
Cre;KrasG12D (KC) mouse model has been developed, in which expression of mutant KrasG12D protein driven by Pdx1 promoter leads to PanINs and PDAC. PDX1 (Pancreatic and duodenal homeobox
1) is a master regulator for expression of genes crucial for embryonic pancreatic development and maintenance of normal islet cell function. We have shown that PDX1 promotes PDAC via multiple
signaling pathways, including the RAS. In contrast, the islet cells of KC mice, which express both Pdx1 and KrasG12D proteins, are resistant to malignant transformation. Our objective was to investigate
the unique oncogenic mechanisms in PDAC by comparing genome-wide transcriptional profiles between PDAC and islets. Methods: A tissue microarray of 116 PDAC patients was constructed and
stained with PDX1 antibody. The staining intensity and the percentage of stained cells were scored and correlated with pathological stages. We collected 4 public microarray datasets
from GEO database and published literatures. These datasets were analyzed and transcriptional profiles were compared using bioinformatics tools to identify differentiated expressing genes
(DEGs). Results: Tissue microarray IHC analysis indicated that PDX1 overexpression was found in both human PDAC and KC mice (see figure below), and the expression level was correlated with
clinical pathological stages. Principal component analysis demonstrated that human PDAC and islet samples cluster into two distinct groups. The comparison discovered a total 2414 DEGs that were
at least a 2-fold increase or decrease in expression level (P<0.001). Of these, 1119 were highly expressed in PDAC, while other 1323 were highly expressed in islet. Functional annotation of 1119
PDAC DEGs revealed that “immune response” (122, 11%) was significantly over-represented. Functional annotation of 1323 islet DEGs revealed “regulation of insulin secretion” was the top enriched
term, which was consistent with known islet function. The comparison of mouse PDAC vs islet samples confirmed the finding from human samples. Conclusions: This is the first exploratory genome-
wide analyses of DEGs in human and mouse PDAC vs islets. The analyses suggest that the immune response plays an important role in KRASG12D induced tumorigenesis in PDX1 expressing cells
of the pancreas and that islet cells are resistant to transformation due to an absence of immune response. In addition to providing insights into possible linkages between clusters of genes in PDAC
and islets, these analyses provide broad implications in understanding of PDAC tumorigenesis and potential therapeutic targets. 



08.11 Highly Metastatic Chemoresistant Stem-like Cells Selected by Serial Passage of Human Pancreatic Cancer Cells in Orthotopic Mouse Models

C. A. Metildi1, S. Kaushal1, R. M. Hoffman1,2, M. Bouvet1  1University Of California - San Diego,Surgery,San Diego, CA, USA 2AntiCancer, Inc.,San Diego, CA, USA.

Introduction: Pancreatic cancer is an aggressive tumor that progresses rapidly and is often resistant to conventional chemotherapeutics. We have developed a model of pancreatic tumor progression
by repeated serial passaging of tumors.  The aim of this study was to characterize the cancer cells after multiple passages with regard to their stem-like properties.Methods: Orthotopic mouse models
of human pancreatic cancer cell lines were established by injecting 1x106 BxPC-3 RFP or Panc-1 GFP cells into the pancreas of nude mice. Cell lines were generated from primary pancreatic tumors
harvested from premorbid mice. One million cells of the passaged cell lines were orthotopically injected into another set of mice and this process was repeated until a decreased survival plateau was
reached. To evaluate differences in behavior, 1x106 cells of the parental (P0) and multiply passaged BxPC-3 RFP (P6) and Panc-1 GFP (P7) cell lines were orthotopically implanted into mice, which
were followed until they were premorbid. In a second group of mice, the P0 and P6/7 lines were injected subcutaneously at different cell concentrations (100, 500, 1000, 10000, 100000 cells) to
determine the minimum cell number to produce a tumor. At 6 weeks, the tumors were harvested and weighed. Additional orthotopic models were generated to evaluate differences in tumor progression
and sensitivities to the chemotherapeutic agent, gemcitabine.Results: The P6 and P7 lines demonstrated more aggressive behavior with regard to tumorigenicity, tumor growth, metastasis,
progression and chemotherapy resistance. A significantly fewer number of P6 passaged cells of BxPC-3 (100 cells, p=0.02) and P7 Panc-1 (500 cells, p=0.005) were required to generate tumors in
mice by 6 weeks compared to their respective P0 lines. The P6/P7 lines demonstrated faster growth resulting in larger tumors at 6 weeks post implantation (p<0.001). The more rapid progression of
the P6/P7 lines resulted in a significantly greater degree of cachexia, more ascites, and greater metastatic tumor burden in tumor-bearing mice (p≤0.019) at 6 weeks. Randomly selected samples of
liver and lung demonstrated a significantly greater extent of metastatic disease in mice with tumors generated from P6/7 lines. The average time to metastasis and overall survival was reduced by more
than one-half in both lines (p<0.001). Both P6/7 lines were less sensitive to gemcitabine as evident by greater tumor size and metastatic burden post treatment (p≤0.009).Conclusions: Serial
passaging and thus repeated exposure of tumor to the microenvironment allows for in vivo selection of more aggressive variants of the human pancreatic cancer cell lines BxPC-3 and Panc-1 that are
resistant to gemcitabine suggesting that stem-like cells are being selected, providing new targets for novel treatments.



08.12 Optimization of Chimeric Anti-CEA Antibody Labeling with Visable and Near-Infrared Dyes for High Resolution Imaging of Pancreatic Cancer in
Orthotopic Nude Mouse Models

A. A. Maawy1, S. Kaushal1, G. A. Luiken3, R. M. Hoffman1,2, M. Bouvet1  1University Of California - San Diego,San Diego, CA, USA 2AntiCancer, Inc.,San Diego, CA, USA 3OncoFluor, Inc.,San Diego, CA,
USA.

Introduction: The aim of this study was to optimize labeling of chimeric anti-CEA antibodies, by determining the optimal fluorophore wavelength, for high resolution imaging of pancreatic tumors in
mice.  Methods: BxPC-3 human pancreatic cancer was orthotopically implanted into the pancreas in nude mice.   Mice received a single intravenous injection of 1.25 μmol of a chimeric anti-CEA
antibody conjugated to one of the following fluorophores: 488 group (Alexa488 or Dylight488); 550 group (Alexa555 or Dylight550); 650 group (Alexa660 or Dylight650) and the 750 group (Alexa750 or
Dylight755).  24 hours later, the Olympus OV100 small animal variable-magnification imaging system was used for non-invasive and intravital fluorescence imaging of mice. Mice with visible tumors
demonstrated by non-invasive imaging were sacrificed. At necropsy, open imaging of tumor depth, size and fluorescence intensity was performed.  All of the dyes listed above were compared with
respect to photobleaching and hemoglobin quenching.Results: The longer wavelength dyes had increased depth of penetration and ability to detect the smallest tumor deposits. Longer wavelengths
also provided the highest tumor to background ratios, resistance to hemoglobin quenching, and specificity.  However, the shorter wavelength dyes of the 488 and 550 group were more photo-stable
compared to the longer wavelength dyes of the 650 and 750 group.Conclusions: In this study, we labeled human pancreatic tumors in orthotopic mouse models with an anti-CEA antibody conjugated to
visible and near infrared fluorophores and were able to image the tumors non-invasively.  The longer wavelength dyes had excellent tissue penetration and showed resistance to hemoglobin
quenching while shorter wavelength dyes were more photostable, thereby indicating unique advantages of each dye depending on the clinical application.   



08.13 Muc1 promoter dr iv en diptheria toxin A as a nov el therapy for pancreatic cancer

R. M. Tholey1, R. A. Burkhart1, J. A. Cozzitorto1, C. J. Yeo1, J. A. Sawicki2, J. R. Brody1, J. M. Winter1  1Thomas Jefferson University,Surgery,Philadelphia, PA, USA 2Lankenau Institute For Medical
Research,Wynnewood, PA, USA.

Introduction: Pancreatic ductal adenocarcinoma (PDA) is the 4th leading cause of cancer-related death in the US with no effective therapies. MUC1 is an attractive therapeutic target because it is
overexpressed in the majority of pancreatic cancers and is associated with tumor aggressiveness. We devised a strategy to utilize the MUC1 promoter to drive a lethal dose of the diphteria toxin A (DTA)
cDNA to treat MUC1 expressing PDA cells.Methods: MUC1 RNA expression was quantified by RT-qPCR to identify MUC1 positive (+) and negative (-) cell lines. Immunofluorescence against MUC1 was
performed. The following DNA constructs were generated through subcloning: 1) MUC1 promoter-driven diphteria toxin A (MUC1-DTA), 2) MUC1 promoter-driven luciferase (MUC1-Luc), and 3) MUC1
promoter control (MUC1-XX). Reporter activity was normalized to luciferase activity with a constitutive promoter (CAG-Luc).  Survival was determined by a change in luciferase activity, as well as by
PicoGreen.Results: SU86.86, HS766T and MiaPACA2 cell lines (MUC1-) had low MUC1 mRNA expression; CAPAN1, CAPAN2, and HPAFII cell lines (MUC1+) expressed high MUC1 (>50-fold by
comparison).  MUC1 protein expression was absent in SU86.86 and abundant in CAPAN1 by immunofluorescence.  Luciferase activity after transfection of MUC1-Luc mirrored mRNA expression
(Table). When PDA cell lines that express CAG-Luc were treated with MUC1-DTA, the change in luciferase activity (as a marker of cell killing) also reflected MUC1 mRNA expression: MUC1+ cell lines
had a decrease in relative light units (RLU) by over 60% at 2 days, while no change was observed in MUC1- cell lines. By PicoGreen (Figure), 7-day cell death of CAPAN1 cells (MUC1+) treated with
MUC1-DTA was over 4-fold more than the death observed with the control plasmid (MUC1-XX). By contrast, MUC1-DTA resulted in just a 1.3-fold increase in death for SU86.86 cells (MUC1-). IFNγ
induced MUC1 expression by more than 3-fold in SU86.86 cells. Consequently, IFNγ enhanced the efficacy of MUC1-DTA in SU86.86 cells co-transfected with the CAG-Luc reporter (i.e., rendered
MUC1- negative cells as sensitive), as measured by a decrease in RLU of 65%. Conclusions: MUC1-promoter-driven DTA is a potent and specific cytotoxic agent for MUC1-expressing PDA. Moreover,
IFNγ may be given as an adjuvant to increase MUC1 promoter activity and sensitize MUC1- PDA cells to MUC1-DTA therapy. These studies provide a foundation for the development of targeted DTA
therapy in pre-clinical mouse models of PDA, followed by trials in patients.





08.14 Sensitiv ity of Alternativ e Analysis of ERCP Samples: A 10-Year Rev iew of the Literature

A. Burnett1, J. Bailey1, S. Ahlawat1, R. Chokshi1  1Rutgers University,Department Of Surgery,Newark, NJ, USA.

Introduction: Biliary strictures present a unique diagnostic challenge to clinicians as they can be caused by both benign and malignant conditions.  With the high mortalities associated with
hepatopancreaticobiliary malignancies, accurate and rapid tissue diagnosis is imperative for initiation of treatment but also to avoid radical surgery if benign lesions are found.  However, a recent meta-
analysis by this group established the precise sensitivity of ERCP cytology to be poor at 41.6% ±3.2% (99%CI).  Several ancillary tests have been investigated to improve the sensitivity of biliary brush
biopsies in detecting malignancy.  These have ranged from intraductal tumor markers, immunohistochemistry, mutational analysis, DNA ploidy analysis with FISH.  We reviewed and performed a
comparative analysis of all recently investigated tests and their sensitivities.Methods: A Pubmed search was conducted using the terms ERCP, Cytology, and Brushings.  Articles reviewed were
published between 2003 – 2013, had patient populations with biliary stricture, ERCP brushing results available, final pathology available for review, and a second test was conducted on the ERCP
brush samples with reported sensitivity.Results: 25 studies over a period of 10 years were identified with test sensitivities ranging from 29% to 100%.  New biopsy or preparation techniques ranged
from 29-91%, microscopy from 64-78%, FISH from 34-90%, intraductal protein sampling from 77-90%, plasma protein analysis from 77-86%, and PCR from 29-100%.  Most studies, however, had low
patient volumes and did not report the error associated with their sensitivity measurements.Conclusions: ERCP brushings suffer from low sensitivity.  This review identifies several tests that could be
employed to improve the sensitivity of ERCP to identify biliary malignancies.  However, future studies with larger patient populations need to be employed to verify these reported sensitivities with narrow
margins of error.  Cost-benefit analysis of selected tests would also contribute to determining their potential for mainstream employment as part of the standard of care.  Overall, this could ultimately
improve the ability of clinicians to distinguish between patients with malignant disease who require resection and those with benign conditions that can avoid a major operation.





08.15 The Impact of Cytotoxic Chemotherapy on Pancreatic Stellate Cells

P. A. Toste1, B. E. Kadera1, A. H. Nguyen1, M. Duong1, N. Wu1, L. Li1, T. R. Donahue1  1University Of California - Los Angeles,General Surgery,Los Angeles, CA, USA.

Introduction: Pancreatic ductal adenocarcinoma (PDAC) has a notoriously poor prognosis as a result of late diagnosis and frequent resistance to cytotoxic chemotherapy. An important component of
chemoresistance in PDAC is the dense tumor associated stroma (TAS) characteristic of the disease. Pancreatic stellate cells (PSCs), the predominant cell type in PDAC TAS, enhance tumor growth,
invasion, metastasis, and chemoresistance. However, the impact of chemotherapy on PSC biology has not yet been reported.Methods: Immortalized human PDAC-associated PSCs were grown in
either standard media or media containing IC50 doses of gemcitabine for 4 weeks in order to generate chemotherapy-naïve and chemotherapy-resistant lines. Gene expression microarray analysis
was performed to compare naïve and chemoresistant PSCs. Expression of selected targets was confirmed by qRT-PCR and/or antibody-based cytokine array. IL-8 expression was quantified by ELISA.
Conditioned media was produced from both naïve and resistant PSCs. The PDAC tumor cell lines Miapaca-2 and L3.6pl were cultured in the presence of conditioned media with varying doses of
gemcitabine, and MTT assay was used to evaluate cell viability.Results: Microarray analysis demonstrated that PSCs undergo a large number of molecular changes in response to cytotoxic
chemotherapy. Molecules involved in important PSC functions such as stellate cell activation, cellular movement, extracellular matrix production and remodeling, and cytokine signaling were altered. Of
note, the expression of multiple cytokines (IL-8, CXCL-1, CXCL-6) that signal via CXCR1 and CXCR2 was increased in chemoresistant PSCs. Cytokine array confirmed elevated levels of IL-8 and CXCL-
1 in chemoresistant PSC conditioned media. Elevated expression of IL-8 and CXCL-6 was also confirmed by qRT-PCR. Furthermore, ELISA demonstrated that IL-8 levels were 6-fold higher in
chemoresistant PSC conditioned media compared to naïve PSC conditioned media. In addition to the multiple gene expression changes, chemoresistant PSCs were phenotypically different than their
naïve counterparts. Incubation with chemoresistant PSC conditioned media resulted in decreased sensitivity to gemcitabine in both Miapaca-2 and L3.6pl cell lines when compared to naïve PSC
conditioned media.Conclusions: After treatment with cytotoxic chemotherapy, PSCs manifest molecular changes associated with cellular activation. CXCR1/CXCR2  signaling, in particular, is enhanced
by multiple mechanisms. Chemoresistant PSCs enhance chemoresistance in tumor cells via a paracrine mechanism. Future studies are necessary to define this paracrine mechanism and to assess
the functional significance of chemoresistant PSCs in vivo.



08.16 Sarcopenia Predicts Operativ e Complications Following Pancreatectomy for Adenocarcinoma

S. Joglekar1, A. Asghar1, B. E. Johnson1, S. Bell1, A. Button1, A. Palakodeti1, M. Rajput1, J. R. Howe1, J. J. Mezhir1  1University Of Iowa,Surgical Oncology,Iowa City, IA, USA.

Introduction: Morbidity remains a significant problem in patients following pancreatic resection and therefore there is a critical need for a predictive model for operative complications. Sarcopenia is a
subclinical quantification of muscle wasting that is observed in patients with malignancy. The objective of our study was to determine the impact of sarcopenia on operative outcomes following
pancreatectomy.Methods: A retrospective review of a pancreatic cancer database was performed between 2001-2013. Two independent reviewers analyzed CT scans and measured psoas area and
density at the level of L3, visceral fat, abdominal wall fat, hip girdle fat, and pancreatic duct diameter. The Hounsfield unit average (HUA) of the psoas muscle, which is a measure of muscle density and
fatty infiltration, was quantified for left and right psoas muscles.  Decreasing HUA indicates fatty infiltration and decreased muscle density indicative of sarcopenia and was analyzed as a continuous
variable. Complications were graded retrospectively.  Multivariate logistic regression analysis was performed to evaluate predictors of operative outcomes.Results: 160 patients met criteria for analysis.
The overall morbidity rate was 79.4% (n=127) and the 90 day mortality rate was 5% (n=8). Median LOS was 9 days (range 5-77).  Within our cohort, the rate of sarcopenia was 31.4% (n=37) and 32.2%
(n=46) of patients were obese (BMI>=30).  Twenty preoperative and intraoperative clinical and technical variables were evaluated in the model.  The left psoas HUA was a significant predictor of
complications.  Increasing HUA was found to be protective with regard to length of stay, overall complications, major Grade III complications, infectious complications, gastrointestinal complications,
pulmonary complications, and delayed gastric emptying.  Other variables that were predictive of operative outcomes in addition to left psoas HUA are shown in the Table.Conclusions: Our data
demonstrate that sarcopenia is associated with increased operative complications in pancreatic cancer patients following resection. The left psoas HUA, a value that can be obtained from a
preoperative CT scan, is a significant predictor of surgical outcome and can be used to improve patient selection/management and informed consent prior to pancreatectomy.



08.17 The plasma fraction of stored packed red blood cells classically activ ates monocytes in v itro.

J. A. Yi1, K. Lo1, C. C. Silliman1, B. H. Edil1, R. D. Schulick1, K. C. El Kasmi1, C. C. Barnett1,2  1University Of Colorado Denver,Aurora, CO, USA 2Denver Health Medical Center,Denver, CO, USA.

Introduction: Receipt of packed red blood cells (pRBCs) correlates with decreased survival in pancreatic cancer patients. Similarly, intravenous delivery of the plasma fraction of pRBCs increases
tumor burden in an immunocompetent murine pancreatic cancer model. Recent work has suggested that tumor associated macrophages (TAMs) promote tumor invasion. It is thought that circulating
monocytes are recruited to the tumor microenvironment where they differentiate into TAMs. We hypothesize that the plasma fraction of pRBCs promotes monocyte recruitment via classical (M1) versus
the alternative (M2) activation pathway, and this activation is dependent on the storage time of pRBCs.Methods: U937, a human macrophage-like monocyte cell line, was incubated with the plasma
fraction of stored pRBCs for 24 hours. Two treatment groups were constructed using either fresh (day 1, D.1) or stored (day 42, D.42) pRBCs. Within each treatment group, cells were exposed to the
plasma fraction alone or co-stimulated with LPS or IL-13 for 2 or 24 hours. These were chosen due to their known activation of M1 and M2 pathways respectively. After a total incubation of 24 hours, cells
were evaluated for expression of SOCS1, SOCS3, and IL4Rα to determine activation status. These are markers of the M1 (SOCS1) or M2 (SOCS3, IL4Rα) phenotype.Results: SOCS1 expression was
increased in cells exposed to stored blood as compared to fresh when incubated with co-stimulants (p <0.05). However, there was no significant change in expression of SOCS1 with blood alone (p =
0.068). IL-13 had greater impact on expression of SOCS1 than LPS in day 1 blood (p=0.007), but not in day 42 blood (p=0.08). This was further augmented by limiting co-incubation time to 2 hours
(p<0.003). SOCS1 expression was significantly higher than SOCS3 or IL4Rα in all groups (p<0.0003) except in fresh blood, where SOCS3 and SOCS1 expression was not statistically different (p=0.21).
 (See figure)Conclusions: The plasma fraction of stored pRBCs predominantly acts via an M1 pathway. This response was increased in the experimental group using the stored plasma fraction of
pRBCs, correlating with prior observations that transfusions of old blood leads to greater systemic inflammatory response. Delayed exposure to co-stimulants for 2 hours increased this response,
compared to co-incubation of 24 hours. This may represent a priming effect, where initial exposure to blood may make cells more responsive to immunological stimuli.  A notable exception was that
SOCS1 and SOCS3 expression did not differ in the fresh blood group, suggesting that alternative activation occurred as well.  These data demonstrate the dynamic immunoactive milieu of stored blood
and suggest transfusion of fresh blood may benefit patients.



08.18 Ascites Is A Risk Factor for Increased Postoperativ e Morbidity and Mortality in Patients That Undergo Pancreatic Necrosectomy for Acute Pancreatic
Necrosis

N. Agee1, S. De La Fuente1,2, J. Arnoletti1,2, S. Eubanks1, D. G. Blazer3, T. Pappas3, J. Scarborough3  1Florida Hospital,Department Of Surgery,Orlando, FL, USA 2University Of Central
Florida,Department Of Surgery,Orlando, FL, USA 3Duke University Medical Center,Department of Surgery,Durham, NC, USA.

Introduction: Delayed surgical intervention is usually indicated in hemodynamic stable patients presenting with pancreatic necrosis. In those patients presenting with concomitant pancreatic ascites,
performing a surgical necrosectomy has the potential to colonize the otherwise sterile ascitic fluid worsening the clinical presentation. In this study, we compared early postoperative outcomes in
patients with or without ascites that underwent surgical necrosectomy for acute pancreatic necrosis. Methods: The American College of Surgeons National Surgical Quality Improvement Program (ACS-
NSQIP) database was queried from 2005 to 2011 for pancreatic necrosectomy (CPT 48105) and postoperative ICD-9 diagnosis code for acute pancreatitis (577, 577.0, or 577.8). Early outcomes
between patients with or without ascites were compared. Results: We identified 538 patients that underwent pancreatic necrosectomy during the study period. Of these, 126 patients had ascites at the
time of surgery while 412 patients did not. Patients in the ascites group had significantly higher BMI, more comorbidities, lower albumin levels, higher ASA classifications, and worse sepsis
classifications than those without ascites. Operative variable examined showed that those with ascites had more emergent operations, required more intraoperative transfusions and longer hospital
stays in days (no ascites 14 days vs. ascites 26 days, p<0.0001).  In addition, those with ascites had a morbidity rate of 81% compared to 54% in the no ascites group (p<0.001) and a 30-day mortality
of 14.3% compared to 6.3% for patients with no ascites (p=0.005). On multivariate analysis, ascites was an independent factor for major complications and longer length of stays.Conclusions: Analysis
of a national database shows that the presence of ascites is associated with worse early outcomes in patients with pancreatic necrosis that require surgical necrosectomy. Delaying surgical
intervention in these patients has the potential to decrease the high morbidity and length of stays associated with pancreatic necrosis.



08.19 NanoVelcro Technology for the Capture and Molecular Analysis of Pancreatic Circulating Tumor Cells

J. S. Ankeny1,3, S. Hou2,3,4, M. Lin2,3,4, H. OuYang2,3,4, M. Song2,3,4, M. M. Rochefort1,3, M. D. Girgis1,3, H. R. Tseng2,3,4, J. S. Tomlinson1,3,4  1University Of California - Los Angeles,Surgery,Los
Angeles, CA, USA 2University Of California - Los Angeles,Molecular And Medical Pharmacology,Los Angeles, CA, USA 3California NanoSystems Institute,Los Angeles, CA, USA 4Crump Institute For
Molecular Imaging,Los Angeles, CA, USA.

Introduction: Circulating tumor cells (CTCs) are cells that break away from a primary tumor or metastases and enter the blood providing a potential source for future metastases.  CTCs have been
developed as a biomarker in other epithelial cancers, but not in pancreatic cancer (PDAC).  The available clinical technology for CTC study, CellSearch, suffers from low sensitivity and limited ability to
perform molecular analysis.  We sought to evaluate a novel microfluidic NanoVelcro technology, in pancreatic cancer, for CTC capture and single cell molecular analysis of KRAS mutations to confirm
tumor origin of captured CTCs.Methods: NanoVelcro utilizes a nano-spun polymer fiber, modified with streptavidin, to capture CTCs using biotinylated antibodies.  The CFPAC-1 (EpCAM+, KRAS G12 to
V) PDAC cell line was used to investigate capture, optimal flow parameters, and ability for single cell isolation and molecular analysis.  CFPAC-1 was spiked into PBS or 2mL healthy donor blood in
triplicate.  Additionally, 3 PDAC patient samples were used for single cell KRAS analysis of captured CTCs.  Following lysis of RBCs, samples were incubated with biotinylated anti-EpCAM and run on
the NanoVelcro device at variable flow rates.  Patient samples were run at the optimum flow rate of 1mL/hr.  Samples were then immunostained with anti-CD45, anti-CK, and DAPI.  Single CFPAC-1 or
patient CTCs were then laser micro-dissected (LMD) based on defined criteria (round/ovoid, CD45-/CK+/DAPI+, size > 10µm).  DNA was isolated, followed by whole genome amplification and
subsequent PCR amplification of KRAS.  Sanger sequencing was used to detect KRAS mutations relative to patient-matched normal WBCs.Results: The microfluidic NanoVelcro system was able to
optimally capture spiked CFPAC-1 at a flow rate of 0.5 – 1mL/hr., and allow for detection of mutant KRAS in CFPAC-1 spiked into blood.  11 CTCs were then isolated from the 3 different patient samples
(4, 4, 3) and 9/11 (4, 3, 2) captured CTCs were found to have KRAS G12 to V mutations while normal WBCs from the same patients all contained wild-type KRAS sequences.Conclusions: The
microfluidic NanoVelcro technology demonstrated capture of pancreatic CTCs and may prove useful in the development of CTCs as a biomarker in PDAC.  Application of LMD enabled single cell KRAS
mutational analysis, confirming cancer origin of isolated CTCs, and validated our current PDAC CTC identification criteria based on immuno-staining.  This promising technology, combined with LMD,
opens the door for molecular characterization of CTCs, thus providing insight into the biology of metastasis while potentially revealing molecular targets for therapeutics.



08.20 Pancreatic Neuroendocrine Tumors (PNETs) - Can a 2cm cutoff be used to predict adv erse outcomes?

B. C. James1, E. Kenning1, N. H. Bhayani1, E. T. Kimchi1, K. F. Staveley-O'Carroll1, B. D. Saunders1, N. J. Gusani1  1Penn State University College Of Medicine,Program For Liver, Pancreas, & Foregut
Tumors,Hershey, PA, USA.

Introduction: Pancreatic neuroendocrine tumors (PNETs) are a rare malignancy of the endocrine pancreas with progressively increasing incidence, likely secondary to advances in diagnostic imaging. 
Smaller, nonfunctional PNETs are more commonly being found over time.  Management of PNETs has historically been surgical regardless of size, as it has been suggested that even small PNETs
have malignant potential.  However, pancreatic surgery confers significant risk of morbidity and thus some have suggested that operative intervention should be reserved for tumors greater than 2 cm in
size, a size cutoff thought to stratify tumors based on risk of malignancy.  The purpose of this study was to determine if tumor size greater than 2 cm at time of resection is independently associated with
patient prognosis.  Methods: A retrospective study, from a single institution’s experience, of all patients diagnosed with a PNET who underwent surgical resection from 2002 to 2012 was conducted. 
Demographic data, initial presentation, surgical management and long-term outcome, as measured by recurrence, were collected.  A policy of routine surgical resection (in appropriate surgical
candidates) was employed for all PNETs.  Results: The study period captured data from 65 patients, of which 29 were male.  Median follow up was 14 months.  Among these patients, 52 experienced
no tumor recurrence and 13 experienced recurrence.  7 patients died during the study period.  Kaplan-Meier survival analysis revealed no statistically significant relationship between survival or
recurrence and tumor size, lymph node involvement, or adverse pathologic features (lymphovascular or perineural invasion, mitosis, histologic grade).  Completeness of resection (R0 or R1 vs R2) was
associated with better overall survival.  Conclusions: In our study, while size, lymph node involvement, and pathologic features may be related to survival and recurrence in PNET patients, the only factor
found to statistically predict adverse outcome was completeness of surgical resection.  Size criteria do not reliably predict non-aggressive disease. 



09.01 Increased likelihood of mastectomy in Human Epidermal Growth Factor Receptor 2 (HER2NEU) positiv e Ducital Carcinoma in Situ (DCIS)

A. Weiss1, V. M. Tran1, J. Baker1, A. Wallace1, F. Hasteh1, H. Ojeda-Fournier1, S. L. Blair1  1University Of California - San Diego,San Diego, CA, USA.

Introduction: Patients with Human Epidermal Growth Factor Receptor 2 (HER2) positive breast invasive cancer are known to have larger, more aggressive tumors. Little research exists on the
relationship between HER2 status and DCIS.  The objective of this study is to utilize a comprehensive single institution database to determine if HER2 positive patients had more extensive DCIS and
underwent mastectomy more often than HER2 negative.Methods: A retrospective review was performed for patients with DCIS between the years 2002-2011. Exclusion criteria were unknown HER2
status or invasive disease. A single blinded breast radiologist reviewed pre-operative imaging. Pathology was reviewed for extent of DCIS. Primary outcome was mastectomy. Multivariate logistic
regression was used to determine adjusted mastectomy risk.Results: There were 171 patients, 34 HER2 positive. Receptor positive patients presented with larger lesions on imaging in two
dimensions 4.1 vs 2.7cm, and 2.9 vs. 1.5cm (p=.034 and .011) HER2 positive patients with DCIS were more likely to undergo mastectomy than lumpectomy as compared to HER2 negative (53% versus
27%, P=.004). Pathology revealed a trend towards larger lesions in HER2 positive patients (3.1 vs. 2.4cm, p=.1). After controlling for demographics, patients with HER2 positive disease were three
times more likely to undergo mastectomy (OR 2.9, 95% CI 1.27-6.66).Conclusions: Patients with HER2 positive DCIS were three times more likely to undergo mastectomy than their HER2 negative
counterparts due to greater extent of disease on pre-operative imaging. Future research could consider neoadjuvant anti-HER2/neu treatment to increase breast conservation in patients with HER2
positive disease. These findings will help surgeons counsel patients on surgical treatment.  Future research in a larger cohort should investigate HER2 status in conjunction with existing clinical factors
such as Van Nuys criteria as a fine-tuned predictor of recurrence and surgical treatment.



09.02 Can " Margin Index"  Predict Residual Disease After Breast-Conserv ing Surgery?

C. Edwards4, F. Gao2, J. A. Margenthaler3, C. S. Fisher1  1University Of Pennsylvania,Division Of Surgical Oncology, Rena Rowan Breast Center, Abramson Cancer Center, Perelman School Of
Medicine,Philadelphia, PA, USA 2Washington University,Division Of Biostatistics,St. Louis, MO, USA 3Washington University,Department Of Surgery,St. Louis, MO, USA 4George Washington
University,Breast Care Center, Department Of Surgery,Washington, DC, USA.

Introduction: Breast conservation surgery (BCS) for breast cancer involves removal of tumor with a surrounding margin of normal tissue.  While disease recurrence following BCS is strongly correlated
with margin status, the appropriate margin width is controversial. Margin index has been defined as the mathematical relationship between the size of the tumor and the closest margin.  It was shown
to be predictive of the probability of residual disease following surgery with close margins for women with Stage I-II breast cancer within one large academic center.  We applied this predictive tool to
patients at our institution who had undergone BCS to determine its suitability for predicting those who require re-excision in this population.Methods: We retrospectively reviewed a prospectively
maintained database at our institution which included women undergoing BCS between 1980-2010. We identified 246 women who underwent re-excision for invasive breast cancer and close margins
prior to radiation.  As previously reported, margin index was calculated as closest margin (mm)/tumor size (mm) x 100. Margin index was compared for the groups with and without residual disease
present in the re-excision specimen. Student’s t-test was used for statistical analysis. Results: The majority of patients in our study were estrogen receptor positive (61.0%) and had T1 tumors (85.4%). 
Of the 246 patients identified, 174 (71%) had no residual disease and 72 patients (29%) had residual disease at the time of their re-excision. Of patients with residual disease at the time of their re-
excision, 30 (41.7%) had residual invasive cancer and 42 (58.3%) had ductal carcinoma in situ (DCIS).   While a margin index >5 was previously shown to correlate with only a 3.2% risk of finding
residual disease, we found that 26.1% of our patients had residual disease using this cut-off value.  Therefore, in our patient population, margin index was not shown to be an accurate predictor of the
likelihood of having any residual disease in a re-excision specimen.  Conclusions: In the population of women undergoing BCS at our institution for invasive breast cancer, margin index was not shown
to be predictive of the risk of having residual disease in the re-excision specimen.  We did note a significant difference in overall margin index value between all patients with residual invasive disease
and patients with no residual cancer.  This suggests that margin index is less accurate in predicting residual disease when DCIS is associated with invasive cancer.  DCIS extent is not accurately
reflected in the measured invasive tumor size used in the index computation and future attempts at this inclusion should be considered for optimal results.



09.03 Applications of Perfluorocarbon Gas Loaded Iron-Silica Nanoshells in Ultrasound Guided Breast Cancer Surgery

S. L. Blair1, A. Lieberman2, Z. Wu3, D. Vera1, R. Mattrey3, W. Trogler4, A. Kummel4, A. Kummel4  1University Of California - San Diego,Surgery,San Diego, CA, USA 2University Of California - San
Diego,Material Science And Engineering,San Diego, CA, USA 3University Of California - San Diego,Chemistry/ Biochemistry,San Diego, CA, USA 4University Of California - San Diego,Radiology,San
Diego, CA, USA 5University Of California - San Diego,Nanoengineering,San Diego, CA, USA.

Introduction: Most breast cancers are detected by imaging before they are palpable; therefore image guided surgery is essential for surgical breast cancer treatment.  The traditional method of wire
localized excisions of breast cancers has a positive margin rate of approximately 20-50%.  Patients either have to have additional surgery to excise the tumor microscopically or risk a higher chance of
tumor recurrence.   The purpose of this project is to develop an intra-operative method of localizing breast tumors using nanoparticles which could more accurately outline non-palpable breast cancers
to decrease positive margin rates and improve patient and surgeon comfort.Methods: As a safe alternative for image guided surgery with low positive margin rates, gas-filled hollow Fe-doped silica
particles have been developed, which can be used for ultrasound-guided surgery even for multiple foci. The function of the Fe doping is to render the silica shells biodegradable. The particles are
synthesized through a sol-gel method on a polystyrene template, and calcined to create hollow, rigid nanoshells. The Fe-doped silica shell is derived from tetramethyl orthosilicate (TMOS) and iron
ethoxide, which forms a rigid, mesoporous shell upon calcination. The nanoshells are filled with perfluoropentane (PFP) vapor.Results: Quantification of the unique biodegradable gas filled nanoshell
particle functionality, signal persistence and acoustical properties have been performed using various phantoms including ultrasound gel, chicken breast, and excised human mastectomy tissue. In
vitro studies have shown that continuous particle imaging time is up to approximately 45 minutes. In vivo particle injection longevity studies have been performed in rabbit and mouse models which
show signal presence even ten days post injection. 111In-DTPA radiolabeling has been used to study biodistrubitution of the nanoshells by gamma scinitigraphy and gamma counting over the course
of 72 hours using both intratumoral and intravenous administration in Py8119 breast cancer bearing nude mice.  With intratumoral administration, the particles are well retained by the tumor. 
Intravenously administered nanoparticles in healthy animals primarily accumulate in the liver which is expected for nanoparticles of this size regime.  A single dose acute toxicity test in healthy female
Swiss white mice has revealed that there is no observed toxicity by serum biochemistry and hemotology at an intravenous dose of 20 mg/kg over the course of 10 weeks. Conclusions: Conclusion:
  Overall, Fe-doped silica nanoshells appear to be associated with little toxicity in animal models and may prove as an effective intratumoral ultrasound marker for intra-operative localization and
resection of non-palpable breast cancers. 



09.04 Outcomes After Nipple Sparing Mastectomy in Japanese Breast Cancer Patients

T. Seki1, M. Takahashi1, T. Hayashida1, H. Jinno1, Y. Kitagawa1  1Keio University School Of Medicine,Department Of Surgery,Shinjuku, TOKYO, Japan.

Introduction: Nipple sparing mastectomy (NSM) has been gathering increased recognition as an alternative to more traditional mastectomy approaches. However, the oncological safety of these
procedures is still to be elucidated. The purpose of this study is to investigate technical feasibility of NSM without increasing the risk of local recurrence and complications.Methods: One hundred
twenty-four stage 0-III breast cancer patients received NSM between January 2001 and April 2013 at Keio University Hospital. Eligible patients were without skin involvement and not indicated for breast-
conserving therapy by preoperative imaging. The pathological analysis of the subareolar tissue was performed and nipple-areolar-complex (NAC) would be removed if positive. Five hundred twenty-
eight breast cancer patients who had mastectomy during the same period were used as a control group.Results: The median age was 46.0 years (range 29–68). The mean clinical tumor size was
2.8±1.2cm and the mean distance between the nipple and the tumor was 2.5±1.7cm. One hundred forteen patients (91.9%) had clinically node-negative status. NAC involvement was observed in 4
patients (3.2%). Three patients (2.4%) presented with epidermal necrosis. After a median follow-up period of 37.3 months (range 1-136), there were 7 recurrences (5.6%), including 4 local recurrences
(3.2%) and 3 distant metastases (2.4%). There was no statistically significant difference in local recurrence between the patients with NSM and mastectomy (3.2% vs. 2.8%; p=0.805). Immediate and
delayed reconstruction was performed in 2 cases (1.6%) and 52 cases (41.9%), respectively.Conclusions: Our results suggested NSM may provide oncologic safety for strongly motivated and carefully
selected patients.



09.05 Discordance in ER, PgR and HER2 Status Between Primary and Recurrent Breast Cancer.

A. Matsumoto1, M. Takahashi1, T. Hayashida1, H. Jinno1, Y. Kitagawa1  1Keio University School Of Medicine,Surgery,Shinjuku, TOKYO, Japan.

Introduction: Decisions about treatment for breast cancer are usually based on estrogen receptor (ER), progesterone receptor (PgR) and HER2 status. Although discordance in hormone receptor (HR)
and HER2 status between primary tumor and recurrence was clinically experienced, discordance rates were reported in the range of 10% to 40% and its prognostic relevance are still to be elucidated.
The purpose of this study is to investigate ER, PgR and HER2 status of primary tumors and recurrent lesions, and assess discordance rate and its prognostic relevance.Methods: We retrospectively
identified recurrent breast cancer patients who had biopsies or resections of recurrent lesions between January 2007 to May 2013 at Keio University Hospital. HR status was assessed by
immunohistochemistry (IHC) and determined using the Allred score. HR status was defined as positive when score was 3 and more. HER2 status was assessed by IHC and fluorescence in situ
hybridization (FISH) analysis. We defined HER2 positivity as 3+ staining intensity by IHC or the presence of HER2 gene amplification by FISH.Results: Among 55 patients undergoing biopsy or
resection, 34.5% (19) were loco-regional recurrences (LLR) and 65.5% (36) were distant metastases (DM) (lung 23; liver 8; brain 2; pleura 1; ovary 1). Discordance rates in ER, PgR and HER2 status
between the primary tumors and the recurrence were 16.4%, 31.0% and 10.2%, respectively. The most frequent change observed was loss of PgR. Changings from negative to positive in ER, PgR and
HER2 status were found in 7.3%, 5.5% and 3.6% of the patients, respectively. Tissue confirmation led to change of management in 23.6% of the patients. There were no trends for association between
HER2 discordance and disease free interval (DFI) after median follow up of 95.7 months. Patients with a gain in ER and PgR status had significantly longer DFI than with the corresponding concordant-
negative ER and PgR group (ER: 99.0 vs. 18.5 months, p?0.037, PgR: 141.0 vs. 24.4 months, p=0.011).Conclusions: Discordance of biological markers between primary and recurrent breast cancers
were seen in 10-30%. Although HER2 discordance was not associated with detrimental effects on outcome, patients with a gain in HR status was significantly associated with better prognosis. Tissue
confirmation should be considered for making effective treatment decisions in recurrent breast cancer.



09.06 Surv eillance After Init ial Treatment for Breast Cancer Patients: The Effect of Physcian Age

S. F. Abboud1, E. S. Allam1, J. A. Margenthaler2, L. Chen2, K. S. Virgo3, F. E. Johnson1  1Saint Louis University,Surgery,St. Louis, MO, USA 2Washington University,Surgery,St. Louis, MO, USA 3American
Cancer Society,Atlanta, GA, USA.

Introduction: About 2.5 million women in the US have been treated for breast cancer and are eligible for surveillance. We have documented dramatic variation in surveillance strategies employed by
expert clinicians caring for such patients. Since it is often asserted that younger physicians order more tests than older physicians, we measured the effect of clinician age on surveillance intensity for
breast cancer patients by analyzing a recent large survey.Methods: We conducted a web-based survey of the 3245 ASCO members who stated that breast cancer treatment was a focus of their practice.
We offered 4 succinct vignettes describing women with breast cancer of varying prognoses and a menu of 12 surveillance modalities. These modalities were chosen after a literature search had
indicated that no others were recommended at present. We analyzed data from one of the 4 idealized vignettes (the patient with TNM IIA carcinoma) and stratified responses by clinician age. Practice
patterns were compared by years after completion of training (0-10, 11-20, 21-30, 30-40, >40 years), a surrogate measure of age. Statistical analysis utilized ANOVA.Results: There were 812 evaluable
responses. Statistically significant differences were observed across age strata for LFTs, CBC and serum CEA level only. For example, clinicians in practice for 0-10 years after completion of training
recommended LFTs 1.4 + 1.5 (mean + SD) times in year 1. Those > 40 years post-training recommended LFTs 2.1 + 1.2 times in year 1 (p<0.001).Conclusions: Younger clinicians recommend
significantly fewer LFTs, CBCs, and serum CEA levels during surveillance than older clinicians. Although the differences among age strata are statistically significant, they are clinically small and do not
explain the known overall variation in surveillance practice.



09.07 How TNM Stage Affects Surv eillance after Curativ e-Intent Treatment for Breast Carcinoma

D. Z. Wu1, E. S. Allam1, L. Chen2, J. A. Margenthaler2, K. S. Virgo4, F. E. Johnson1  1St. Louis University,Surgery,St. Louis, MO, USA 2Washington University,Surgery,St. Louis, MO, USA 4American
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Introduction: Breast carcinoma is a major public health problem. It is the most frequently diagnosed cancer in women (excluding skin cancer) and the second leading cause of cancer-related death
among women in the United States. Although reduction in the use of post-menopausal hormone therapy has led to a decline in the incidence rate, the increased survival rate has resulted in about 3
million women who are breast cancer survivors in the United States. Essentially all are candidates for surveillance. Based on clinical trials comparing low and high intensity surveillance, the National
Comprehensive Cancer Network (NCCN) and the American Society of Clinical Oncology (ASCO) have published recommendations encouraging low intensity strategies, primarily consisting of office
visit and mammogram, unless clinical evaluation suggests otherwise. We aimed to determine whether ASCO experts carry out surveillance differently for patients with breast cancer of different TNM
stages.Methods: We created a web-based survey instrument with 4 idealized patient vignettes depicting patients with TNM stages 0 to IIIA. Respondents were asked how often they would recommend
12 specific diagnostic modalities for each vignette during post-treatment years 1-5. A link to the survey was e-mailed to the 3,245 members of ASCO who had identified themselves as having breast
cancer as a major clinical focus. Statistical analysis utilized repeated measures analysis of variance to generate mean, standard deviation, median, and range.Results: 1,012 of the 3,245 ASCO
members surveyed responded to the survey (31%).  There were 915 (90%) evaluable responses. Office visit was the most frequently recommended surveillance modality. Responders also commonly
recommended complete blood count (CBC), liver function tests (LFTs), and mammogram. There was statistically significant variation in recommended surveillance intensity for all 12 modalities
according to TNM stage and post-treatment year. Many surveillance tests not approved by ASCO guidelines were recommended by the respondents.Conclusions: ASCO guidelines were first published
in 1999, but our results indicate that there is still significant variability in the recommended use of all surveillance modalities by ASCO experts. Several modalities not recommended by ASCO
guidelines, such as CBC and LFTs, are frequently recommended by physicians. The frequency of recommended modalities varied depending on the initial TNM stage of the described patients, but
ASCO guidelines do not stratify according to TNM stage. Our results suggest both overuse and underuse of surveillance modalities. Better methods of rationalizing medical practice are needed.





09.08 The Association of CARM1 Isoform mRNA Expression with Patient Clinical Character istics and Molecular Subtypes in Breast Cancer Tumors, and the
Differential Localization of CARM1 Protein Isoforms

D. A. Shlensky1, W. Xu2, L. G. Wilke1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA 2University Of Wisconsin,Department Of Oncology,Madison, WI, USA.

Introduction: Breast cancers are classified by differences in several receptors, including the estrogen (ER) receptor. Molecular differences between normal and malignant cells are targetable for
treatment, yet alternative mRNA splicing events that contribute to malignant transitions may also offer targets for therapy. Coactivator-associated arginine methyltransferase 1 (CARM1) is a coactivator
for ERα and cancer-relevant transcription factors, and can methylate diverse cellular targets including histones. Most full-length CARM1 (CARM1FL) is automethylated at R551 in Exon 15, but the
alternatively spliced CARM1ΔE15 lacks this site. CARM1FL and CARM1ΔE15 function differently in transcriptional regulation, protein methylation, and mediation of pre-mRNA splicing in cellular models.
Recently, CARM1ΔE15 was found to be dominant in ER- human breast cancer cell lines, and may therefore be an oncogenic form. We hypothesized that the RNA ratio of CARM1ΔE15 to CARM1FL and
the absolute level of the short isoform would be higher in ER- cancers compared to ER+ cancers and benign samples. We also hypothesized that each protein isoform might have a different subcellular
localization that contributes to their functionalityMethods: With IRB approval, twelve flash frozen human breast cancer samples and three benign fibroadenoma tumors were processed to quantify each
mRNA transcript by qRT-PCR. Further studies to localize CARM1 protein isoforms by immunofluorescence were performed on MB-MDA-231 ER- breast cancer cells with E15 antibody, which recognizes
CARM1FL, and E16 antibody, which recognizes both isoforms. DAPI and phalloidin were used to stain nuclear and cytoplasmic compartments. Data were analyzed by ANOVA and relationships were
determined between continuous variables with bivariate correlations.Results: Human breast cancers did not have significantly higher expression of CARM1FL or CARM1ΔE15 (p=0.21 and 0.31)
compared to fibroadenomas. Triple-negative tumors, ER+/PR+ tumors, and fibroadenomas did not differ in CARM1FL or CARM1ΔE15 expression (p=0.39 and 0.30). Tumors from patients with lymph
node involvement did not have higher expression of CARM1FL (p=0.94) nor CARM1ΔE15 (p=0.67). In MDA-MB-231, E15 localized chiefly to the nucleus versus the cytoplasm, with a significantly higher
pixel intensity of 11.73 and 0.44, respectively (p = 0.001). E16 also localized to nucleus and cytoplasm, with a significantly higher intensity of 28.16 and 5.92, respectively (p<0.005). Finally, the
percentage of cytoplasmic to total fluorescence was higher for total CARM1 (15.75 %) than CARM1FL (3.39%; p < 0.005).Conclusions: In breast tumors, CARM1 isoform mRNA levels are not associated
with patient clinical characteristics or molecular subtypes. Recent studies, however, have shown that high CARM1 protein expression correlates with poor prognosis. Our results imply that CARM1FL is
likely nuclear, whereas CARM1ΔE15 is cytoplasmic and nuclear. Studies are needed to validate this localization difference in human samples.



09.09 Readability of Online Patient Resources for the Surgical Treatment of Breast Cancer

C. R. Vargas1, D. J. Chuang2, B. T. Lee1  1Beth Israel Deaconess Medical Center,Harvard Medical School,Boston, MA, USA 2University Of Pennsylvania,Philadelphia, PA, USA.

Introduction: Increasing patient utilization of internet resources for health information has been recognized as an important tool in promoting patient involvement in medical care and decision-making. 
The limited functional health literacy of a significant portion of the adult United States population may limit the accessibility of available web-based health material for many medical conditions.  To
provide understandable patient information, the National Institutes of Health and American Medical Association recommend that patient-directed content should be written at a sixth grade reading level. 
This study reviews the most commonly used internet resources for patient information about the surgical treatment of breast cancer to evaluate the readability of these sites relative to average adult
literacy in the United States.Methods: The top ten websites for "breast cancer surgery" populated by both of the largest two internet search engines were identified.  Patient-directed content was
downloaded from all relevant articles immediately available from the main sites.  A total of 104 articles were assessed for readability using 10 established analyses: Flesch Reading Ease, Flesch
Kincaid Grade Level, SMOG Readability Formula, Coleman-Liau Index, Gunning Fog Index, New Fog Count, New Dale-Chall, FORCAST Formula, Raygor Readability Estimate, and Fry Graph.Results:
Available health information from the most frequently used public websites pertaining to the surgical treatment of breast cancer had an overall average reading level of 12.9.  The Raygor Readability
grade level estimate for these 104 articles was 14, with a range from 8 to 17.Conclusions: The most popular online patient resources for surgical treatment of breast cancer exceed the recommended
reading level and are likely too difficult to be understood by a large portion of the United States population.



09.10 A Critical Analysis of Populations at High Risk for Male Breast Cancer (MBC): Screening Recommendations and Guidance

N. Swergold1, V. Murthy1, R. S. Chamberlain1  1Saint Barnabas Medical Center,Livingston, NJ, USA.

Introduction: In 2013, the American Cancer Society estimates that there will be 2,240 newly diagnosed cases of invasive MBC in the United States, and 410 deaths. Overall, MBCs are diagnosed with
larger tumor size, more frequent lymphatic invasion, and advanced tumor stage when compared to their female counterparts. Several risk factors have been elucidated in the development of MBC, and
this paper aims to critically review the existing literature on at-risk populations.Methods: A comprehensive search using PubMed, EBSCOhost, and Google Scholar was performed to review all
published studies on populations at risk for MBC (1982-2013). The search focused specifically on genetic and epidemiologic risk factors for MBC. Keywords searched included “male breast cancer risk
factors”, “male breast cancer epidemiology”, and “male breast cancer genetics”. A total of 35 studies involving 16,913 patients were identified.Results: 5 studies involving 413 patients reported on family
history as a risk factor for MBC.  15-20% of men with breast cancer (BC) have a family history of breast or ovarian cancer, and a family history of BC among first-degree relatives confers a 2- to 3-fold
increase in MBC risk. In the largest reported study on MBC and family history, Ewertz et al. (N = 156) identified a MBC odds ratio of 3.3 for those with a family history of BC. 17 studies involving 2,228
patients analyzed the association of several heritable genes with MBC.  The lifetime MBC risk with BRCA1 mutations is low (1-5%), while risk with BRCA2 varies widely (4-40%), due to small sample
sizes and varying sensitivities of mutation screening methods.  4 studies reported that 50-100% of germ-line BRCA2 mutations were present in MBC patients with no family history of BC. Association
between MBC and mutations in PALB2, Androgen Receptor gene, CYP17, and CHEK2 has also been documented.  Brinton et al. (N = 642) reported an elevated MBC risk in Klinefelter’s syndrome
(Relative Risk, RR = 29.64), obesity (RR = 1.98), orchitis/epididymitis (RR = 1.84), and gynecomastia (RR = 5.86), however no additional study has documented an increased MBC risk in association
with gynecomastia. 6 studies (N = 1,201) correlated MBC risk with employment. A significant increase in MBC risk (8-fold) was observed in cosmetic cream manufacturers, and a significant increase in
incidence was reported in men employed in the motor vehicle industry (MVI).  A meta-analysis of 18 trials (N = 356) also identified electromagnetic field exposure as a potential MBC risk, though
causation remains undocumented.Conclusions: Routine screening for MBC should be considered in at-risk male populations, which include male patients with a strong BC family history, BRCA2
mutation (regardless of family history) carriers, and chemical factory and motor vehicle industry workers.



09.11 Sonoelastography and the Distinct Features of Breast Histology

M. Martin1, N. Zaremba1, D. Anderson1, A. Davis1, S. Schafer1, H. Bumpers1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Sonoelastography (SE) is an evolving breast imaging tool that has a theoretical and practical basis.  Breast cancer is generally firmer and less elastic than adjacent tissue.  SE creates a
color image by combining compression and ultrasonography to produce displacement of the surrounding tissue and thus estimates the hardness lesion. A quantitative score can be obtained from the
color image created over the lesion, such that benign lesions usually appear light (green and red) and malignant lesions usually appear dark (blue). Cystic lesions may have a distinct blue-green-red
(BGR) sign. Currently, there is no consensus regarding the classification of sonoelastographic lesions, and there is a paucity of literature regarding associated histopathology.  The purpose of this
study was to evaluate the usefulness of SE by differentiating various features of benign and malignant breast lesions. Methods: SE was performed in 103 patients between January and August 2012.
One hundred and twelve lesions (39 malignant, 73 benign) were identified and the mean age of the patients was 48.9 years. SE scores were assigned according to the Tsukuba Elasticity Score (TES)
system and correlation was made with the final pathology. The patients’ charts were reviewed for demographics, pathology reports, and other imaging studies. Descriptive statistics were performed. 
This study was approved by the Institutional Review Board of Michigan State University. Results: Malignant lesions had a TES of 3.21 ± 1.1 (mean ± SD), mean BI-RADS of 4, 84.4% (27/32) were ER +,
78.1% had TES of 2-4, 68.8% (22/32) were PR +, 7.7% (2/26) were Her-2 Neu +, 15.6% (5/32) were triple negative infiltrating ductal carcinoma with a TES of 3-5. Calcifications were identified in 67.7%
(21/31) lesions.  All malignant lesions had a TES of 2 or higher, and 82.1% (32/39) were infiltrating ductal carcinoma.  The mean TES for benign lesions was 1.84 ± 1.3, which was significantly less
than the mean TES of malignant lesions (p<0.001).  Only 6.8 % (5/73) of the benign lesions had a TES of 4 or 5. A TES of 0, indicating a BGR sign, was found in 19 benign lesions with 16 being cysts
and the other 3 were fibroadenoma, hyperplasia, and fibrocystic breast tissue.  Sixteen other benign cysts did not have a BGR sign and had a TES that ranged from 2 to 4. Conclusions: SE can be a
useful diagnostic aid in the detection and differentiation of malignant and benign breast tissues. 



09.12 Diagnostic Accuracy of Sonoelastography in the Diagnosis of Small and Large Breast Lesions

N. M. Zaremba1, M. Martin1, D. R. Anderson1, A. T. Davis1, S. M. Schafer1, H. Bumpers1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Recently, sonoelastography (SE) has emerged as a complimentary modality to traditional B-mode ultrasonography (USB) to improve breast tumor characterization. SE superimposes a
color image on the USB image, and specific color patterns represent different degrees of tissue elasticity. The Tsukuba Elasticity Score (TES) is the most commonly used visual scoring system.  It is
based on the principle that stiffer (less elastic) lesions appear darker (e.g., blue) and are assigned a higher score (range 0-5), whereas softer (more elastic) lesions appear lighter (e.g., green) and are
assigned a lower score. In the small base of literature on SE it has been suggested that TES may perform better than USB alone in the characterization of small malignant masses (<1 cm) that often
have benign morphology on USB. However, intrinsic tissue elasticity should not depend on the size of the mass. This study had two aims; the first was to determine if the size of a breast mass affects
the reliability of SE in differentiating benign and malignant non-cystic breast tumors and the second was to determine the reliability of SE in the differentiation between simple and complex cystic
lesions.Methods: From January 2012 to September 2012, 112 breast lesions in 108 patients (age 15-90) were examined using SE.  The lesions were further divided by type (cyst vs. non-cyst) and size.
The lesions were stratified by size as follows: small < 1.0 cm, moderate 1.0 - 2.0 cm, and large > 2.0 cm. The average TES was determined for each type of lesion and compared to each size category.
Sensitivity, NPV, and PPV were calculated for each size group and comparison statistics were performed. Final diagnosis was made on the basis of histopathologic findings as noted by final pathology
reports.  The study was approved by the Institutional Review Board of Michigan State University.Results: The overall difference of TES for benign lesions (1.8 ± 1.3 (mean ± SD), n = 73) versus malignant
lesions (3.2 ± 1.1, n = 39) was statistically significant (p < 0.001). When lesions were further divided based upon type and size, the TES for small benign lesions was significantly less than the TES for
malignant non-cystic lesions (p = 0.01). Similarly, the TES for moderate sized benign lesions was significantly less than for malignant non-cystic lesions (p = 0.01). However, there was no significant
difference in mean TES between benign and malignant large size non-cyst lesions (p = 0.12). When simple and complex cystic lesions were compared in the small, moderate, and large size
categories, there was no significant difference in respect to their TES (p = 0.84, 0.69, and 0.17, respectively).Conclusions: SE is a useful diagnostic tool in the characterization and differentiation of both
benign and malignant non-cystic breast tumors less than 2.0 cm. SE is a reliable diagnostic tool for identifying, but not differentiating, simple and complex breast cysts, regardless of size.



09.13 Predictors of Disease Recurrence in Inv asiv e Breast Cancer Patients Differ Based on Nodal Status

A. Hosseini1, J. L. Baker1, B. A. Mailey1, C. A. Tokin1, S. A. Blair1, A. M. Wallace1  1University Of California - San Diego,San Diego, CA, USA.

Introduction: Certain tumor characteristics, such as hormone receptor status, lymph node involvement, and histologic grade, have been associated with disease recurrence in breast cancer.   However,
there is still a need for better predictive factors to identify patients at risk for recurrence.  We sought to determine the tumor characteristics associated with cancer recurrence based on lymph node
status in invasive breast cancer patients. Methods: All consecutive female patients treated with lumpectomy plus radiotherapy or mastectomy without radiotherapy for invasive breast cancer between
2003-2011 were identified from a single institutional database.  Tumor factors including pathologic nodal status, receptor status (estrogen, progesterone, and HER2Neu), lymphovascular invasion,
histologic grade, and adjuvant treatment were collected.  Multivariate Cox-regression was performed to identify independent predictors of recurrence in patients stratified by nodal status.  Recurrence
free survival was calculated from time of surgery to occurrence of local, regional, or distant recurrence; or death with evidence of recurrence. Results: Of the 888 patients treated during the study period,
there was evidence of recurrence in 6.5% (N=58) at an average follow-up of 3.5 years.  Of these, recurrent disease was diagnosed as local, regional, and distant in 15.5% (N=9), 22.4%(N=13), and
62.1% (N=36), respectively.  Across the study population, 26.8% (N=238) were node-positive.   The rate of recurrence in the node-positive group was twice that of the node negative group (9.2% vs. 4.3
% p=0.002).  Younger age, modified Bloom-Richardson (MBR) grade 3, and triple negative receptor status were independent predictors of recurrence in the population overall; however, when analyzed
according to nodal status, only triple negative disease predicted recurrence in the node-negative population (HR, 7.26; 95% CI, 4.03 to 25.8; p=0.002).  In the node-positive population, MBR grade 3 was
the only tumor characteristic predictive of recurrence (HR, 4.16; 95% CI, 1.94 to 8.90; p=0.015). Conclusions: The presence of MBR grade 3 disease predicts cancer recurrence in lymph node-positive
patients, but not for those with negative nodes. Alternatively, in patients with node-negative breast cancer, only triple negative receptor status independently predicts recurrence.  This data may aid in
individualizing therapy decisions in the different nodal populations.



09.14 Inv estigating Differential Mechanisms of Estrogen Receptor (ER) Directed Therapies for ER+ Breast Tumors using an Agent-based Model of the
Mammary Epithelium

J. Chapa1, S. Kulkarni1, G. C. An1  1University Of Chicago,Surgery,Chicago, IL, USA.

Introduction: Estrogen receptor (ER) directed therapies are a mainstay in the treatment of ER+ breast tumors. Anti-estrogen/ER-directed therapies can be considered in two main groups: 1) decreasing
upstream activation of ER by estradiol, by either decreasing estradiol (as with aromatase inhibitors) or ER itself (as with selective ER downregulators (SERDs)), or 2) via selective ER modulation
(SERMs such as tamoxifen), which in addition to competitive binding to ER, also modulates the pro-growth properties of the bound ER complex. These different mechanisms of action may have
consequences for the potential development of tumor resistance to a selected strategy. Intracellular ER functions were incorporated into a previously developed computational model of ductal epithelial
dynamics (the Duct Epithelial Agent Based Model or DEABM) in order to identify differential patterns of resistance development to ER-directed antitumor therapies.Methods: The DEABM is a
computational model that represents mammary epithelium behaving based on literature-based rules implementing DNA damage/repair, cell division and apoptosis. Oncogenesis occurs with
accumulation of damage/mutations that lead to unregulated growth. Both ER nuclear genomic and non-nuclear/non-genomic downstream pathways were added to the existing DEABM, and sets of ER+
tumors were generated in both wild-type and BRCA1 simulated populations. Tumor suppression was initiated either as 1) reduction of ER activity (REA) or 2) modulation of ER function/signaling
(SERM). Simulations were continued until development of resistance to intervention, defined by reversal of growth suppression, and tumor cell populations at that point were characterized by mutation
profiles.   Results: 3500 DEABM simulations over 40 simulated years generated 69 wild-type ER+ tumors and 119 BRCA ER+ tumors. Initial sensitivity to both REA and SERM were similar within both of
these groups, with a slight increase in initial resistance to SERM. Developed resistance to SERM primarily involved disruption of pathways associated with receptor tyrosine kinases, whereas
resistance to REAs primarily involved mutations of co-activators affecting the estrogen-response elements on target genes.Conclusions: The modified DEABM generated simulated breast tumors that
demonstrate responsiveness to anti-estrogen/ER therapies similar to previously published epidemiologic data.  Hormone sensitive, ER+ tumors developed resistance in different patterns affecting
differential mechanisms previously implicated in the development of resistance to endocrine therapy. Resistance to SERM appeared to primarily involve signal transduction pathways, which may be
more susceptible to mutations up-regulating parallel compensatory pro-growth pathways (such as HER-2). Computational models such as the DEABM may aid in parsing ER pathway control
structures and facilitate the development of multi-modal strategies aimed at specific functional tumor profiles. 



09.15 Factors Associated with Sentinel Node Positiv ity in Patients with Breast Cancer

S. Mohammed1, S. Khawja1, R. Fernandez1,2, A. Contreras1,3, C. Gutierrez1,3, J. Salmans Lacross1,3, B. K. Lassinger1,3, E. Bonefas1,3, K. R. Liscum1,3, E. Silberfein1  2Feinberg School Of Medicine -
Northwestern University,Chicago, IL, USA 3Ben Taub General Hospital,Houston, TX, USA 1Baylor College Of Medicine,Houston, TX, USA.

Introduction: The current approach for detecting axillary metastases in breast cancer patients with clinically node-negative axilla involves sentinel lymph node biopsy (SLNB).  The morbidity of this
procedure is not negligible, and debate regarding its clinical value continues. Efforts to identify patients with higher likelihood of SLNB positivity may enable more selective use of this procedure.  We
aimed to identify potential factors associated with SLNB positivity and assess the SLNB positivity rate stratified by pathologic T stage in patients with clinically negative axilla.Methods: A retrospective
cohort study was performed on all patients with invasive and noninvasive breast cancer who underwent SLNB between the years of 2003 and 2011 at a large inner-city county hospital.  Demographic,
clinical, operative and pathologic data were collected and analyzed.   A subgroup analysis was performed for the various pathologic T stages, including ductal carcinoma in situ (DCIS), to determine the
SLNB positivity rate in these groups.Results: Mastectomy with SLNB for noninvasive and invasive breast cancer was performed on 500 patients. A total of 155 patients (31%) had pathologic evidence of
disease in the sentinel node despite a clinically negative axilla.  Patients with sentinel node disease were more likely to present with palpable mass (55.5% vs 35.9%, p<0.001), particularly clinical T
stage II disease (40.0% vs 23.1%, p=0.001), and less likely to present with calcifications on routine mammography (18.1% vs 33%, p=0.001).  Patients with sentinel node positivity were also more likely
to have invasive ductal (80.0% vs 62.3%, p<0.001) or lobular (14.2% vs 5.5%, p=0.002) carcinoma, estrogen receptor-positive tumors (84.5% vs 75.8%, p=0.033), and lymphovascular invasion (44.5%
vs 16.4%, p<0.001).  They were less likely to have DCIS (3.9% vs 21.4%, p<0.001). The sentinel node positivity rate increased from 28.7% (83/289) for patients with pathologic T stage I disease to
56.6% (64/113) for patients with pathologic T stage II disease.  Only 10 patients (2%) with pathologic T stage III disease had clinically negative axilla, and sentinel node positivity rate in this subgroup of
patients was 50% (5/10).  Out of 83 patients with clinically negative axilla and DCIS on final pathology, only 5 patients (6.1%) demonstrated disease in the sentinel node.Conclusions: Among invasive
and noninvasive breast cancer patients with clinically negative axilla, overall sentinel lymph node positivity rate was 31% and increased with increasing pathologic T stage.  Presence of palpable mass
at diagnosis, pathologic evidence of ER-receptor positivity and lymphovascular invasion were associated with presence of metastatic disease in the sentinel lymph node.  DCIS was not associated with
a high sentinel lymph node positivity rate and utility of sentinel lymph node biopsy in patients with DCIS warrants further study.



09.16 Co-expression of activ ated sphingosine kinase 1 and ATP-binding cassette transporter C1 (ABCC1) in breast cancer is associated with significantly
shorter disease free surv iv al

A. Yamada1,2,3, M. Nagahashi1,2, T. Aoyagi1,2, W. Huang1,2, K. Kida3, S. Milstien2, S. Spiegel2, T. Ishikawa4, I. Endo3, K. Takabe1,2  1Virginia Commonwealth University,Surgery,Richmond, VA,
USA 2Virginia Commonwealth University,Biochemistry And Molecular Biology,Richmond, VA, USA 3Yokohama City University School Of Medicine,Gastroenterological Surgery,Yokohama, KANAGAWA,
Japan 4Yokohama City University Medical Center,Breast And Thyroid Surgery,Yokohama, KANAGAWA, Japan.

Introduction: ATP-binding cassette (ABC) transporters are known to be multidrug resistance proteins that efflux various compounds out of cells including chemotherapeutic agents. None of the many
clinical trials that evaluated the effect of ABCB1 inhibition were able to show any benefit. The pleiotropic bioactive lipid mediator sphingosine-1-phosphate (S1P), which is generated by sphingosine
kinase 1 (SphK1) inside breast cancer cells and exerts its functions by binding to its specific cell surface G-protein coupled receptors (S1PR1-5) after being exported, is now known as a key regulatory
molecule in breast cancer progression. We have previously demonstrated that ABCC1, but not ABCB1, export S1P out of MCF7 human breast cancer cells. We investigated whether ABCC1 expression
in the presence of S1P produced by activated SphK1 in human breast cancer is associated with poor prognosis.Methods: We constructed a tissue microarray with 281 breast tumors from patients, and
analyzed expression of ABCB1, ABCC1, activated SphK1 (pSphK1), and S1P receptor-1 (S1PR1) immunohistochemically. Protein expression was correlated to clinicopathological characteristics and
clinical follow-up. For in vitro experiments, MCF7 human breast cancer cells were transfected with ABCB1 or ABCC1 and stimulated with estradiol. Cell proliferation was analyzed by WST-8 assay.
Angiogenesis activity induced by S1P in supernatants of ABC transporters overexpressing MCF7 cells was determined in vitro with Human Umbilical Vein Endothelial Cells (HUVECs).Results: Activated
SphK1 was highly expressed in breast cancer patients with lymph node metastasis (40.1% vs 27.3%, P=0.037) and the pSphK1 high expression group had significantly shorter disease free survival
(DFS) (P=0.050). Eighty percent expressed S1PR1; however, there were no significant differences in prognosis. Further, patients with tumors expressing both pSphK1 and ABCC1 had significantly
shorter DFS (P=0.002), while patients expressing both ABCB1 and pSphK1 did not. Pharmacological inhibition of ABCC1 by MK571 and inhibition of SphK1 by SK1-I suppressed both MCF7 cell
proliferation and angiogenesis activity. Overexpression of ABCC1 not only increased S1P secretion, it also significantly increased estradiol-dependent proliferation compared to MCF7 cells transfected
with empty vector or ABCB1 (P=0.010 and P=0.027, respectively). Supernatants from ABCC1 expressing MCF7 cells induced more angiogenesis than vector or ABCB1 express cells (1.39 fold and 1.37
fold, p=0.016 and p=0.0001, respectively).Conclusions: Co-expression of pSphK1 and ABCC1 in tumors is associated with poor breast cancer prognosis. Moreover, ABCC1 expressing MCF7 cells have
increased proliferation rates and their supernatants contain increased angiogenic activity. Our results suggest that inside-out signaling of S1P via ABCC1 may play a significant role in the course of
human breast cancer progression.



09.17 Accuracy of Preoperativ e Breast MRI in Delineating Tumor Size and Foci.

E. Liederbach1, T. Czechura1, O. Kantor1, D. J. Winchester1, C. Wang1, C. Pesce1, R. Victor1, K. Yao1  1Northshore University Health System,Department Of Surgery,Evanston, IL, USA.

Introduction: The use of MRI for newly diagnosed breast cancer is controversial. We hypothesized that certain patient and pathologic factors would be associated with tumor size and foci estimation and
could guide the use of preoperative MRI for newly diagnosed breast cancer.Methods: This is single institution retrospective review of 458 patients who received a preoperative MRI as part of their cancer
staging for their invasive or non-invasive breast cancer. We compared tumor size and number of tumor foci between MRI and pathological findings post-surgery. Patient demographics and tumor
characteristics were examined using chi-square tests to identify and correlate factors associated with under- or overestimation of tumor foci and size on MRI.Results: The mean age of the patient cohort
was 54.4 years old (range 30-89). 368 (80.3%) tumors were estrogen receptor positive, 333 (72.7%) were progesterone receptor (PR) positive, and 170 (37%) were Her2neu positive. An invasive grade
3 tumor was observed in 137 (29.9%) patients. The tumor stages were as follows: Stage 0; 87 (19.0%), Stage I; 199 (43.4%), Stage II; 126 (27.5%), Stage III; 43 (9.4%), and Stage IV; 3 (0.7%). Within the
patient cohort 58 (12.7%) subjects changed their plan of surgical operation based on MRI findings. The MRI correctly predicted the size of the tumor within 1 cm for 272 (64.8%) patients, but it
overestimated the tumor size by 1 cm or greater for 110 (26.2%) patients.  AJCC stage 0 tumors (p <0.001), PR negative tumors (p=0.002), Her2neu positive tumors (p=0.003), and invasive grade 3
tumors (p=0.020) were significantly associated with overestimation of at least 1 cm on MRI but patient factors such as patient age, BMI, breast density, menopausal status, family history, prior biopsies
and hormone replacement therapy use were not significantly associated with tumor size overestimation.  MRI overestimated tumor size by 1 cm or greater in 44 (40%) PR negative tumors, in 20 (39.2%)
Her2neu positive tumors, and 39 (33.3%) grade III invasive tumors. There was no significant difference in tumor size estimation between patients <65 years old compared to patients >65 years old. The
MRI correctly predicted the number of cancerous foci for 326 (71.2%) patients, but it overestimated the foci number by 1 or more for 109 (23.8%) patients and underestimated the number of tumor foci for
23 (5.0%) patients.  AJCC stage II tumors (p=0.02) and no prior biopsy (p=0.05) were significantly associated with an overestimation of tumor foci but all the above mentioned patient factors were not
associated with foci overestimation.  A change of surgical plan was observed in 30 (57.7%, p=0.001) patients if the MRI overestimated the number of foci.Conclusions: Preoperative MRI overestimates
tumor size and foci approximately 25% of the time.  Histopathologic findings, not patient demographic factors, correlated with overestimation of tumor size and foci.  Patients should be counseled on
these findings when undergoing preoperative MRI.



09.18 The Efficacy of Magnetic Resonance Imaging to Predict Occult Inv asiv e Cancer in the Breast and Axilla Among Patients Diagnosed with Ductal
Carcinoma in situ on Core Biopsy.

L. S. Sparber1, V. Murthy1, L. M. Sanders2,3, S. Borkar2, R. S. Chamberlain1,4,5  1Saint Barnabas Medical Center,Department Of Surgery,Livingston, NJ, USA 2Saint Barnabas Medical
Center,Department Of Radiology,Livingston, NJ, USA 3University Of Medicine And Dentistry Of New Jersey,Department Of Radiology,Newark, NJ, USA 4University Of Medicine And Dentistry Of New
Jersey,Department Of Surgery,Newark, NJ, USA 5St. George's University School Of Medicine,St. George's, St. George's, Grenada.

Introduction: In patients diagnosed with DCIS (ductal carcinoma in situ) on core biopsy, the ability to predict patients likely to harbor occult invasive breast cancer (IBC) would be highly beneficial to
guide axillary management at the time of lumpectomy.  This study sought to retrospectively determine if Magnetic Resonance Imaging (MRI) could predict IBC and nodal involvement with correlation on
final histopathology. Methods: 397 patients diagnosed with DCIS on core biopsy at the Saint Barnabas Breast Center (2007-2011) formed the study cohort. 303 patients had definitive surgery (94
patients were lost to follow up).  55 (18%) patients had invasive cancer on final surgical pathology among which 39 had a pre-operative MRI.  All MRIs were reviewed with kinetic data. Focal enhancing
nodules or masses were recorded as the hallmark of invasive disease and enhancing nodules/masses were measured in greatest dimension. Pathologic staging was compared to MR imaging
findings as: (1) “matched” - where the size of the largest enhancing nodules/masses correlated well, (2) MR “failed to detect” the invasive component or (3) MR “overestimated” the invasive component.
Multivariate analysis was performed to evaluate variations in patient and tumor factors with respect to staging and radiology imaging. Results: 55 patients (18%) with DCIS on core biopsy were
upstaged to IBC following definitive surgery. MR correlated in a linear fashion with extent of invasive disease in 39 of 55 patients. Among 39 patients with a pre-operative MRI, final pathology was
distributed evenly among pT1 stages with no pT2 lesions identified. MR prediction rose from 14.3% success in predicting T1mic lesions to 21.4% in T1a patients, 45.5% in T1b lesions and 100% in
T1c lesions (p <0.001) [Table 1A]. 35 of 55 patients had pathologic data on their axillary nodes [Table 1B].  The incidence of a positive sentinel node in patients with DCIS on core biopsy was 3.6% in
upstaged patients (2/55) with only a 50% MR detection rate. The false positive rate for sentinel node detection was 15.6% (5/35). 15 of 39 (38.5%) patients with pre operative MRI had extensive
IDC. Conclusions: Pre-operative MRI is a useful means to identify DCIS patients who may harbor occult invasive malignancy. MRI successfully identified all patients with T1c disease and 33% of
patients with early invasive disease. MRI failed to depict micro invasion and is associated with a high false positive sentinel node detection. Additional investigations into the utility of breast MRI as an
adjunct staging modality for women with core biopsy proven DCIS will help determine its role in the decision algorithm as to whether to perform axillary node dissection at the time of definitive breast
surgery for DCIS.  



09.19 Accurate Preoperativ e Axillary Biopsies for Breast Cancer May Mitigate the Need for Sentinel Lymph Node Biopsy in Selected Patients

T. Walmann1, L. Kilgore1, L. Meadows1, M. McGinness1, C. Connor1, J. M. Mammen1  1University Of Kansas,Department Of Surgery,Kansas City, KS, USA.

Introduction: Axillary lymph node (ALN) status is an important determinant for prognosis and treatment regimens for breast cancer patients. At many institutions, breast and axillary ultrasound (AUS) are
performed as part the standard evaluation of newly diagnosed breast cancers. If an abnormal ALN is detected on sonography, a percutaneous axillary biopsy (perc. bx.) may be performed. The detection
of metastatic axillary disease results in completion lymphadenectomy (LAN) at the time of surgery, however, sentinel lymph node (SLN) evaluation is still performed in the presence of a negative perc.
bx. SLN biopsy puts the patient at risk for decreased arm mobility, lymphedema, and parasthesias and its necessity in some patients has recently been questioned. In the interest of allowing these
patients to forgo SLN biopsy and its associated morbidities, this study was conducted to determine the accuracy of negative AUS  and perc. bx. at predicting a negative SLN at the time of surgery. By
avoiding morbidity without detriment to overall survival, quality of care could be improved for future patients.Methods: We are compiling a retrospective, single institution database of breast cancer
patients from 2007 to 2010. Currently, we have evaluated 422 patient charts dating back to 2009. A total of 170 patients were identified who were either ALN on AUS or node positive on AUS with a
negative perc. bx. The selected patients also underwent SLN biopsy or completion LAN at the time of surgery.Results: Of 170 patients who had an AUS, 22 (12.9%) were evaluated with perc. bx., 7 of
which received primary systemic therapy (PST). Micrometastatic (micromet..) disease was present in the SLNs of 2 (9.1%) of these patients with no residual disease present upon completion axillary
LAN. Neither of these patients had been treated with PST prior to surgery.  Of the remaining 148 patients who underwent AUS alone, positive SLNs were detected in 19 (12.8%). Micromets were present
in 5 (26.3%). 2 of the 5 patients with micromets were treated with PST prior to surgery. Of the remaining 14 patients with macrometastatic disease, 5 were treated with PST. Out of the remaining 129
patients who were ALN at the time of surgery, 36 received PST.Conclusions: Based on the preliminary results of our study, the risk of macrometastases was 0% for patients who underwent AUS with
perc. bx. and 9% for those evaluated with AUS alone. In addition, this data suggests a false negative rate of 9.1% for preoperative perc. bx. It should be noted that of the patients with metastatic disease,
five would now be considered candidates for treatment based on ACOSOG Z0011 trial. Our preliminary study suggests a high degree of accuracy for perc. bx. combined with AUS in the preoperative
setting. With significant staging and treatment implications hinging on ALN status, more data is necessary to determine if there is a population that can forgo the morbidity of SLN biopsy after being
determined clinically node negative.



10.01 Differences in Hospital Performance for Non-Cancer v ersus Cancer Colorectal Surgery

Z. M. Abdelsattar1, R. W. Krell1, D. A. Campbell1, S. K. Hendren1, S. L. Wong1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Risk-adjusted outcomes are commonly used to profile hospital performance across procedure types. However, it is unclear whether hospitals perform consistently for non-cancer and
cancer operations. We sought to investigate the differences in outcome-specific performance profiles for non-cancer versus cancer colorectal resections, to better target performance improvement
efforts.Methods: We studied colorectal resections at 52 hospitals participating in the Michigan Surgical Quality Collaborative from 2008-2012. We used hierarchical modeling to calculate risk-adjusted
30-day morbidity, major morbidity, extended length of stay ([LOS] >75th percentile), readmission and mortality rates, then estimated observed-to-expected (OE) ratios, outlier status and hospital
rankings for each outcome of interest. We then compared hospital performance in non-cancer and cancer colorectal operations using Spearman correlations, median changes in rank and quartiles of
performance.Results: Of the 19,990 colorectal resections identified, 7,292 (36.5%) were for cancer. We observed wide variation in risk-adjusted, 30-day outcomes between hospitals, but only weak
correlations between hospital performances in non-cancer versus cancer resections. Mortality rates (6.1% [range by hospital 4.9-7.7%] for non-cancer vs 3.4% [2.7-4.7%] for cancer, p <0.001) were not
correlated (Spearman’s rho: 0.03; p >0.2); with a median change of 12.5 hospital ranks (Interquartile range [IQR] 5.5-25). Of the top performers for mortality in non-cancer operations, 69% dropped to a
lower performance quartile for cancer operations. Morbidity rates (29.9% [17.7-44.7%] for non-cancer vs 25.4% [18.1-30.9%] for cancer, p<0.001) were moderately correlated (rho: 0.60; p<0.001). There
was a median change of 6 hospital ranks (IQR 2.5-13). Of the top performers for morbidity in non-cancer operations, 38% dropped to lower performance quartiles for cancer operations. We noted a
similar lack of relationship in hospital performance when investigating major morbidity rates, extended LOS and readmission (figure). Conclusions: A hospital’s performance in risk-adjusted outcomes
after non-cancer colorectal resections does not correlate to its performance for cancer-related colorectal resections. One possible explanation is that different providers and/or systems exist within
hospitals for cancer versus non-cancer care.  Future quality improvement efforts should account for cancer as the indication when profiling risk-adjusted hospital outcomes by procedure, targeting the
specific providers and/or systems caring for that patient population. 



10.02 The Fate of Aldehyde-Dehydrogenase Enriched Colon Cancer Stem Cells

S. Chen1, R. C. Fisher1, L. A. Molina1, E. H. Huang1  1University Of Florida,Department Of Surgery,Gainesville, FL, USA.

Introduction: The cancer stem cell (CSC) model posits that a select cell-subpopulation exists in solid tumors that sustains tumorigenesis.  Previously, we have shown that aldehyde-dehydrogenase
(ALDH) activity enriches for colon CSCs (CCSCs).  Subsequently, we found significant differences in gene-expression profile between the ALDHhi and ALDHlo colon cancer epithelia.  Here we examine
the fate of ALDH-enriched colon cancer stem cells (CCSC) by studying their ability to self-renew. Methods: Divisional symmetry of ALDH CCSCs was examined using time-lapse fluorescent
microscopy.  The ALDHhi vs ALDHlo cell-fractions were compared by monitoring sphere formation, proliferation, and colony formation in vitro.  Limiting dilution assay (LDA) was used to assess sphere
formation.  Bromodeoxyuridine (BrdU) enzyme-linked immunosorbent assay (ELISA) was used to assess cell proliferation, while methylcellulose colony formation assay was used to assess colony
formation.  In parallel, we generated tumor xenografts from single ALDH-enriched CCSCs.  The resulting tumors were analyzed for immunochemical expression of stem-cell markers (ALDH; CD44),
epithelial surface antigen (ESA), and the differentiated-colonocyte marker, MUC2. Results: When compared to the ALDHlo fraction, the ALDHhi fraction is 4.1-fold more active at generating spheres
(p<0.001), 7.1-fold more proliferative (p<0.001), and has 54-fold greater capacity at forming colonies.  Eighty percent of cell divisions in the ALDHhi population are symmetric while 20-25% are
asymmetric.  Single-cell tumors yielded the following phenotypic profiles: ~75% ALDH+ cells, ~15% MUC2+ cells, and ubiquitous expression of CD44 and ESA. Conclusions: Our functional and
phenotypic studies definitively establish that ALDH enriched CCSCs exhibit the cancer stem cell properties of sustained tumorigenesis and tumor heterogeneity, even from a single cell.  These studies
imply that ALDH-enriched CCSCs may have a role as a target for cancer therapy and surveillance. 



10.03 A Multi-Disciplinary Cancer Program Enhances Hereditary Colorectal Cancer Detection

E. O'Leary1, E. Larson1, Z. Wainberg1, M. Russell1, R. Hecht1, P. Lee1, S. Hart1, K. Ghassemi1, A. Lin1, J. Yoo1  1University Of California - Los Angeles,Surgery,Los Angeles, CA, USA.

Introduction: 5-10% of colorectal cancer diagnoses are due to an inherited syndrome and are often unrecognized.  Collaborative clinical programs have the potential to increase the identification of
hereditary colorectal cancer cases, by providing a systems-based approach to screening and detection.  In 2010, a Multidisciplinary Colorectal Cancer Program was established with the goal of
coordinating and standardizing the care of colorectal cancer patients at our institution.  Prior to the initiation of this program, there was no formalized system in place to identify patients at-risk for a
hereditary cancer syndrome.  After 2010, all colorectal cancer patients were screened using NCCN guidelines and high-risk patients were automatically referred for genetic counseling. Our goal was to
determine the short-term impact of this program on the detection of hereditary colorectal cancer at our institution. Methods: This was an IRB-approved study that examined both prospectively and
retrospectively collected data.  Data for patients that were referred for genetic counseling or testing was recorded through a database maintained by genetics counselors as part of an Inherited Cancer
Registry. Results: Prior to the establishment of the Colorectal Cancer Program, a total of 114 patients were referred for genetic counseling and testing from 2003-2010.   Of the 114 patients, 96 patients
were tested for the following three inherited colorectal cancer syndromes: hereditary non-polyposis colorectal cancer (HNPCC), familial adenomatous polyposis (FAP), and MYH-associated polyposis
(MAP).  This led to the identification of 32 patients with an inherited colorectal cancer syndrome.   Seventeen patients were diagnosed with HNPCC, thirteen patients with FAP, and two patients with MAP,
and these patients were subsequently enrolled in an Inherited Colorectal Cancer Registry.  Over this 8-year period, an average of 4.0 patients were diagnosed with an inherited colorectal cancer
syndrome per year.  >From 2010-2013, following the establishment of this program, a total of 93 patients met NCCN guidelines and were referred for genetics counseling and testing.  This led to the
identification of 27 patients with inherited colorectal cancer syndromes over a 3-year period, an average of 9.0 patients per year.  Twenty-four patients were diagnosed with HNPCC, two patients with
FAP, and 1 patient with MAP. Conclusions: Implementation of a Multidisciplinary Colorectal Cancer Program led to an immediate and dramatic increase in the number of genetic counseling referrals,
and the number of patients identified to have an inherited colorectal cancer syndrome at our institution.  Improvements in processes of care can have a dramatic effect on the quality of colorectal cancer
care that is being provided to both the patient and their at-risk relatives allowing for earlier detection and a more favorable prognosis of colorectal cancer.



10.04 The Effect of Preoperativ e Glucocorticoids on Long-Term Surv iv al and Cancer Recurrence After Electiv e Colectomy

J. P. Tan1,2, P. P. Singh1, D. P. Lemanu1, M. H. Taylor2, K. Zargar-Shoshtari2, A. G. Hill1,2  1University Of Auckland,Auckland, -, New Zealand 2Middlemore Hospital, University Of Auckland,Auckland,
Auckland, New Zealand.

Introduction: Dexamethasone is widely used in anaesthetic practice for prophylaxis against postoperative nausea and vomiting. Furthermore, preoperative glucocorticoids have been shown to
attenuate the postsurgical stress response and improve short-term outcomes in patients undergoing colorectal surgery. However, they may worsen perioperative immunosuppression and potentially
promote tumour metastasis. This study presents the results of a 5-year follow-up of patients receiving dexamethasone prior to elective colectomy as part of a previous double-blind randomised clinical
trial and evaluates cancer recurrence and survival.Methods: Sixty patients who underwent elective open colonic resection for any indication between June 2006 and March 2008 were randomised to
receive either 8mg intravenous dexamethasone or placebo (normal saline) prior to surgery. A 5-year follow-up analysis was conducted to evaluate overall survival, disease-free survival and cancer
recurrence specifically for patients undergoing resection for stage I-III colon cancer. A Kaplan-Meier analysis was performed and the log rank test was used to evaluate any difference in survival between
groups.Results: Forty-three of the 60 patients had stage I-III colon cancer and were included in the follow-up analysis. Twenty patients received preoperative dexamethasone and 23 patients received
placebo. There were no significant differences between the two groups in baseline characteristics, operation type, cancer stage, adjuvant chemotherapy or 30-day postoperative complications. No
differences were found between the two groups for overall or disease-free survival. In the dexamethasone group, there was a significantly higher rate of distant recurrence (6 versus 1, P =
0.04).Conclusions: Preoperative dexamethasone may increase the risk of distant recurrence in patients undergoing elective colectomy for colon cancer. Given the widespread use of dexamethasone in
current anaesthetic practice, this hypothesis warrants further investigation.



10.05 Colorectal Cancer Presents at an Earlier Stage but with Greater Complications in Patients with Poor Access to Health Care: Experience at an Urban
Institution

J. Parks1, D. Doukas1, J. T. Au1, A. Schwartzman1, G. Sugiyama1  1University Hospital Of Brooklyn - SUNY Downstate Medical Center,Surgery,Brooklyn, NY, USA.

Introduction: Urban hospitals often disproportionately serve foreign-born, low-income populations with meager health insurance. We hypothesize that when patients with poor access to health care
have colorectal cancer, they may present at a more advanced stage and with more emergent complications than the general population.Methods: We performed a retrospective chart review of our large
urban hospital in Brooklyn that has long catered to patients who are immigrants or with poor health insurance. We examined patients who had resections for colorectal cancer from 2007-2012. Clinical
and pathological data was reviewed and compared to the data from the National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) program.Results: We identified 138 patients with
resections for colorectal cancer. The proportion of patients with localized tumors without nodal or systemic dissemination was greater in an urban hospital than the SEER database (63% vs. 37%),
while it was less for nodal disease (23% vs. 34%) and metastatic spread (12% vs. 24%). Yet, 18.3% of patients at our urban hospital presented in an emergent state with complications such as bowel
obstruction, perforation, and hemorrhage as opposed to an elective setting.Conclusions: Patients with colorectal cancer in our urban setting are more vulnerable, presenting with more localized
disease, but in a more emergent state. Further investigation is necessary to characterize patient adherence to screening recommendations in our center as well as other urban hospitals, and to
elucidate the underlying biology that makes localized tumors in these patients so aggressive.



10.06 The National Cancer Database (NCDB) Identif ies Risk Factors for Poor Outcome in Colon Cancer that Others Ov erlook

T. L. Fitzgerald1, C. S. Lea1, N. A. Vohra1, P. Atluri1, J. Brinkley1, E. E. Zervos1  1East Carolina University Brody School Of Medicine,Greenville, NC, USA.

Introduction: Health care inequalities in cancer have been associated with race, socioeconomic status, population density, gender, and payer status.   These conclusions are often derived from
administrative databases that lack key patient information.   We hypothesize that additional factors accessible through the NCDB such as access to care, treatment variation and medical co-morbidities
not identified in less robust databases may explain inequalities.Methods: Patients diagnosed with colon cancer from 2003-2010 were identified in the National Cancer Data Base a large
comprehensive cancer registry that captures over 70 percent of all newly diagnosed cancer cases in the United States.  Statistical significance was defined as p < 0.05.Results: A total of 541,649
patients with colon cancer were identified.  Median age and survival were 68.6 y and 62.5 mo.  A majority were non-Hispanic white (NHW) at 80.2%, followed  by African American (AA) 11.5%, Hispanic
(HS) 4.3% and other (OT) 4.30%.  AA and HS patients were more likely to have Medicaid (MD) or be uninsured (UI) and reside in counties with lower socioeconomic status (SES).  On univariate analysis
patients with private insurance (PI) had superior survival (98.7 mo) compared to MD (46.0 mo), Medicare (MC) (50.4 mo) and UI (54.4 mo).  Race was associated with survival, highest for HS (70.9 mo)
followed by NHW (63.2 mo) and AA (53.0 mo).  Survival was also linked to lower Charlson Co-morbidity Index (CI), younger age, lower stage, higher county level SES, female gender, receipt of
chemotherapy, region, metropolitan residence, and surgical resection.  On Cox regression analysis male sex (RR 1.11), median county income (<30K, RR 1.06), omission of surgery (RR 2.29) or
chemotherapy (RR 1.96), county level high school drop our rate (>29%, RR 1.05), CI, age, and stage were associated with decreased survival.  Race continued to be an important predictor of mortality
with continued survival advantage for HS (RR 1.07) and other (referent) compared to NHW (1.21) and AA (1.28).  Insurance status was strongly linked to survival.  Compared to PI all other groups had
poorer survival (MC- RR 1.11; MD-RR 1.44; and NI- RR 1.42).Conclusions: There is minimal difference in survival between NHW and AA on multivariate analysis.  Inequality in outcome can be explained
largely by underinsurance (MD and NI) and omission of surgery and/or chemotherapy.



10.07 The Association of Preoperativ e Radiotherapy and Pathologic Downstaging with Sphincter Preserv ation in Clinical Stage II and III Rectal Cancer

S. Mohammed1,2, G. Chen1,2, D. Anaya1,2, S. S. Awad1,2, D. H. Berger1,2, A. Artinyan1  1Baylor College Of Medicine,Houston, TX, USA 2Michael E. DeBakey Veterans Affairs Medical Center,Houston, TX,
USA.

Introduction: Sphincter preservation (SP) is an important functional goal of rectal cancer surgery. The association of preoperative radiation with increased SP rates has been reported, but remains
unclear. We hypothesized that preoperative radiation in clinical stage II/III rectal cancers does not increase likelihood of SP; and that patients with significant pathologic response to radiotherapy, who
may be candidates for novel sphincter-preserving approaches, still undergo a high rate of non-SP procedures.Methods: All patients ≥18 years of age with non-metastatic, histologically-confirmed,
clinical stage II or III primary rectal adenocarcinoma who underwent curative-intent resection between 1995-2010 were identified from the Veterans Affairs Central Cancer Registry database.  SP
operations included low anterior resection (LAR) and LAR with coloanal anastomosis. Non-SP operations included abdominoperineal resection and pelvic exenteration. The association of preoperative
radiation with SP was determined using univariate and multivariate logistic regression analyses. A subset analysis of clinical stage II/III patients who underwent preoperative radiation was also
performed to determine the impact of pathologic downstaging on SP rates.Results: 1,787 patients met inclusion criteria. 1168 patients (69%) underwent SP operations. These patients were less likely
to have had preoperative radiation (65.7% vs. 73.0%, p =0.008) and more likely to have had surgery in the most recent time period (2005-2010) (52.7% vs. 36.7%, p<0.001). On multivariate analysis,
receipt of preoperative radiation was a negative predictor of SP (OR 0.53, p<0.001), while surgery during the most recent time period was associated with the highest likelihood of SP (OR 3.76,
p<0.001). In the subgroup of patients with clinical stage II/III disease who underwent preoperative radiation, the SP rate was 66.9%. Patients who had SP were slightly older (63.5 ± 9.3 vs. 62.2 ± 9.7,
p=0.041), had lower pathologic T-stage disease, and were more likely to have had surgery during 2005-2010 (p<0.001). Patients downstaged to pathologic stage 0-I had identical SP rates compared to
those with residual pathologic stage II-III disease (66.9% vs. 66.9%, p=NS). On multivariate analysis, only surgery during the most recent time period was associated with sphincter preservation (OR
2.75, p<0.001). Clinical stage, tumor or nodal downstaging, number of positive or examined nodes, age, and race were not predictive of SP.Conclusions: Preoperative radiation in patients with clinical
stage II/III rectal cancer is not associated with increased sphincter preservation. Patients who have had significant pathologic tumor downstaging still undergo non-sphincter preserving procedures at
the same rate as patients who have had no tumor response. Novel treatment approaches, such as “watch and wait” and local excision, may improve sphincter preservation in a select group of patients
with limited residual disease.



10.08 Tumor associated macrophages and TNF-alpha production in CT26 syngeneic murine colon cancer peritoneal carcinomatosis can be suppressed by
inhibition of sphingosine-1-phosphate signaling

T. Aoyagi1,2, D. Avini2, A. Yamada1,2, M. Nagahashi1,2, W. Huang1,2, K. P. Terracina1, S. Milstien2, S. Spiegel2, K. Takabe1,2  1Virginia Commonwealth University,Department Of Surgery,Richmond, VA,
USA 2Virginia Commonwealth University,Department Of Biochemistry And Molecular Biology,Richmond, VA, USA.

Introduction: The tumor microenvironment of solid cancers is characterized by a reactive stroma with an abundance of inflammatory mediators, leukocytes, dysregulated vessels and proteolytic
enzymes. Tumor associated macrophages (TAM), major players in the connection between inflammation and cancer, control a number of functions of the tumor microenvironment, such as promotion of
tumor cell proliferation, angiogenesis, incessant matrix turnover, and repression of adaptive immunity, which ultimately have an important impact on disease progression. TAMs play important roles in
development and progression of peritoneal carcinomatosis, since they produce Tumor Necrosis Factor-alpha (TNF-alpha) that promotes adhesion of cancer cells to the peritoneum and progression of
carcinomatosis. In advanced cancer, TNF-alpha increases the metabolic rate and reduces body weight, known as cachexia. Sphingosine-1-phosphate (S1P), a bioactive lipid mediator that is produced
by sphingosine kinase 1 (SphK1) plays important roles in cancer progression via S1P receptor-1 (S1PR1). The aim of this study was to elucidate the role of S1P signaling in TAMs and TNF-alpha
production in murine colon cancer model of peritoneal carcinomatosis using FTY720, a pro-drug that is converted in vivo to a functional antagonist of S1PR1 that disrupts S1P signaling.Methods: A
murine colon cancer PC model was generated by IP injection of CT26-luc cells in immune intact BALB/c mice. FTY720 (1 mg/kg) was given by gavage daily. Mice were sacrificed 13 days after CT26-luc-
cells injection. Expression of TNF-alpha, F4/80, CD86 (M1 macrophage surface marker), and CD206 (M2 macrophage surface marker) were determined by qPCR. TNF-alpha expression was
determined by immunohistochemistry.Results: Administration of FTY720 completely suppressed the progression of CT26 PC, evaluated by the number and total weight of PC nodules, and it
maintained body weight compared to the saline group that developed cachexia. F4/80 mRNA levels in the PC nodules were significantly decreased by FTY720 , as well as the number of macrophages
present in the nodules. There were no significant differences in the CD86/CD206 ratios in the tumors of the FTY720 treated group compared to controls, which suggests that there are no changes in
M1/M2 composition of the macrophage population. TNF-alpha mRNA and protein in the tumors were also significantly decreased by FTY720.Conclusions: Our results suggest that daily oral
administration of FTY720, which targets S1P signaling, significantly decreased numbers of TAMs and production of TNF-alpha in PC tumors. Given its additional favorable effect against cachexia,
FTY720 administration may provide better quality of life in advanced colon cancer peritoneal carcinomatosis patients.



10.09 Toxicity of Hepatic Artery Based Therapies for Unresectable Colorectal Liv er Metastases

A. J. Zacharias1, T. T. Jayakrishnan1, R. T. Groeschl1, W. S. Rilling2, T. Clark Gamblin1, K. K. Turaga1  1Medical College Of Wisconsin,Surgical Oncology,Milwaukee, WI, USA 2Medical College Of
Wisconsin,Interventional Radiology,Milwaukee, WI, USA.

Introduction: Hepatic arterial infusion (HAI), radioembolization (RE), and transcatheter arterial chemoembolization (TACE) are potential hepatic artery based treatment options offered to patients with
colorectal liver metastases (CRLM) unsuitable for hepatic resection.  There are only limited studies on the comparative effectiveness in terms of toxicity for hepatic artery based therapies even though it
constitutes an important component of treatment decision making. The current systematic review aims to examine the toxicity of hepatic artery based treatments for unresectable CRLM.Methods: This
study was carried out as a qualitative and semi-quantitative systematic review of the toxicity of HAI, RE, and TACE in the treatment of CRLM. A prospectively registered search strategy (PROSPERO) was
used to identify studies published in PubMed (2003-2013). Articles were selected after applying predetermined inclusion/exclusion criteria. Details of toxicity were recorded for each study. Only studies
that used standardized guidelines for grading toxicity were used for analysis.Results: From the search strategy and subsequent screening, 46 eligible articles were identified for analyses. Of these, 30
articles (n=928 patients) examined HAI, 10 (n=460) RE, and 6 (n=276) TACE. Total grade 3-4 toxicity for HAI, RE, and TACE were 55%, 26%, and 17%, respectively.  Grade 3-4 toxicity for HAI, RE, and
TACE when used alone were 40%, 19%, and 18% respectively. These rates increased to 71%, 64%, and 20%, respectively, when concurrent systemic chemotherapy was used. Grade 5 toxicity was
less than 1% in all three treatment strategies. Termination of treatment due to pump/catheter related complications was necessary in 12% of patients receiving HAI.Conclusions: Grade 3-4 toxicity rates
were highest in patients receiving HAI, followed by RE and TACE, respectively. In all treatments, complications were increased with the addition of systemic chemotherapy. When analyzing the ability to
finish treatment, it was found that many patients were unable to finish due to complications resulting from the implanted pump and catheter, with common causes being occlusion or displacement of
the catheter. Future studies on the implication of these complications on treatment success and quality of life would provide additional information for patient and physician decision making in regards
to treatment.



10.10 Character ization of Colonic Adenoma with high grade Dysplasia among Afr ican Americans.

I. D. Nwokeabia1,4, A. C. Obirieze4, S. C. Onyewu4, P. Lam1, K. Martin1, K. Miles2, W. A. Frederick2,3, L. L. Wilson2,3  1Howard University College Of Medicine,Washington, DC, USA 2Howard University
College Of Medicine,Department Of Surgery,Washington, DC, USA 3Howard University College Of Medicine,Division Of Surgical Oncology,Washington, DC, USA 4Howard University College Of
Medicine,Outcomes Research Center, Department Of Surgery,Washington, DC, USA.

Introduction: African Americans (AA) have been shown to have higher incidence and mortality of colorectal cancer compared to other racial/ethnic groups. Studies have reported varying findings on
location of colon adenoma/polyps in AA, leading to suggestions for tailored colorectal cancer screening for these patients. The objective of our study was to characterize adenoma/polyps of the colon
with high grade dysplasia among AA patients using a large population-based tumor registry.Methods: The Surveillance Epidemiology and End Results database from 1973 to 2008 was utilized. We
identified patients with a single primary diagnosis of adenoma with high grade dysplasia (in situ) of the colon using appropriate ICD-O-3 codes. Bivariate analyses compared white and black patients
on demographics, tumor and clinical characteristics. Age- and gender-adjusted proportions of proximal (cecum, ascending colon, hepatic flexure) vs. distal (splenic flexure, descending colon, sigmoid
colon) lesion location were derived for white and black patients using multivariable regression analysis.Results:  We reviewed 19 359 patient records, comprising 16 783 (86.6%) white, and 2576
(13.3%) black patients. Overall, the cohort had a mean age at diagnosis of 68.4 (±11.7) years; most were males (56.1%), and had high grade adenoma/polyps located in the sigmoid colon (47.0%). On
bivariate analysis, black patients were younger (mean age of 66 (± 12) vs. 69(±12), and less likely to present with well-differentiated tumor (6.7% vs. 7.8%, P=0.047). While white patients were more
likely to be males (57.0% vs. 43.0%), black patients did not show any gender predominance (50.0% vs. 49.9%).  Black patients 50 years or older were more likely to have lesion located in the proximal
colon (43.7% vs. 32.4%, p=0.003) compared to black patients less than 50 years. Among patients with tumor size information (39.0% known), black patients were more likely to present with polyp
greater than 1cm (33.4% vs. 28.3%, P=0.003) compared to their white counterparts. On multivariable regression, both white and black patients were more likely to have distal lesions (age- and gender-
adjusted proportions [95% CI]: 65.9% [65.1%-66.6%] and 57.3% [55.2%-59.2%], respectively).Conclusions: Our study demonstrates a higher likelihood of distal lesion in both black and white patients,
but no gender predominance among black patients.  However, black patients 50 years or older are more likely to have high grade dysplastic adenomas that are more proximal (cecum, ascending colon,
hepatic flexure) compared to black patients less than 50 years old.   Our findings suggest the need for further research to elucidate factors that will reduce the disparity of colorectal cancer incidence and
mortality in African American patients. 



10.11 Effect of Transition to Stapled Anastomosis on Anastomotic Leak Rates and Operating Times in Colon Cancer Surgery

R. Amri1,2, L. G. Bordeianou1,2, P. Sylla1,2, D. L. Berger1,2  1Massachusetts General Hospital,General And Gastrointestinal Surgery,Boston, MA, USA 2Harvard Medical School,Boston, MA, USA.

Introduction: Stapled gastrointestinal anastomosis has gained wide adoption among the surgical community for its ease, speed, and its applicability in laparoscopic surgery. Over the last decade,
anastomotic stapling grew to become the commonplace technique for colon cancer surgery at our center. This abstract assesses whether the increasing adoption of anastomotic stapling affected the
rate of anastomotic leaks and duration of surgery.Methods: All patients operated on at our center for colon cancer from 2004 through 2011 were included. Rates of anastomotic leaks were compared
between hand-sewn and stapled anastomosis, calculating relative risks and using Fischer's exact test and Chi-square tests to assess for significance. Univariate and multivariate linear regression
compared durations of surgery, with estimates of difference were expressed in minutes through the unstandardized B-coefficient.Results: A total of 1071 patients were included. The number of stapled
anastomoses grew significantly from 31.6% in 2004 to 70.8% in 2011 (p<0.001). The anastomotic leak rate was 2.2% (10/458) in hand-sewn anastomoses and 1.6% in stapled anastomosis (P=0.5).
These proportions remained stable over time. Median duration of surgery using stapled anastomosis was initially longer (2004 through 2007: 145 vs. 100 minutes; P<0.001) but eventually significantly
shorter (138 vs. 162.2 minutes; P=0.005). This difference remained significant after adjustment for ASA classification, procedure type, presence of adhesions and operating surgeon (B=28.0 minutes;
95%CI 12.2,43.8; P=0.001).Conclusions: Stapled anastomoses did not increase anastomotic leak rates. If anything, leak rates appeared slightly lower.  In addition, stapled anastomoses significantly
shortened operation duration. With the benefit of being a tool that facilitates minimally invasive surgery, it is a safe way to improve efficiency, reduce costs and promotes faster and better recovery.



10.12 Impact of Emergency Presentation on Colon Cancer Surgical Stay and Outcomes

R. Amri1,2, L. G. Bordeianou1,2, P. Sylla1,2, D. L. Berger1,2  1Massachusetts General Hospital,General And Gastrointestinal Surgery,Boston, MA, USA 2Harvard Medical School,Boston, MA, USA.

Introduction: Urgent presentation is an unequivocal poor prognostic factor in patients with colon cancer. This abstract assesses the magnitude of the negative effects associated with an emergency
presentation in patients with surgically treated colon cancer.Methods: All patients diagnosed with colon cancer who underwent surgery at Massachusetts General Hospital from 2004 through 2011
were included. Emergency presentation is defined as presentation or referral to our center requiring immediate surgical treatment following diagnosis of colon cancer that was subsequently confirmed
through pathology. We compared dichotomous outcomes among emergency and elective patients using the Chi-square test and a relative risk (RR) calculation, while linear regression was used for
continuous outcomes, the unstandardized B regression coefficient was used as a point estimate of differences in time-related outcomes.Results: We included 1071 patients, of whom 97 were
emergency admissions, 79 of which came from our Emergency department. Emergency patients required longer surgeries (median duration 141 vs. 124 minutes, P=0.026), had a median length of
stay that was three days longer (P<0.001), and had a considerably higher 30-day readmission rate (13.4 vs. 7.1%; P=0.025). Emergency-admission patients also have nearly twice the risk of presenting
with metastatic disease (26.8 vs. 13.7%, RR 1.96, P<0.001) and a tenfold increased risk of dying within 30 days of admission (8.2 vs. 0.8%, RR: 10.04, P<0.001), leading to considerably shorter median
disease-free survival (30.5 vs. 91.5 weeks; P=0.03) and survival (86.5 vs. 151 weeks; P=0.005).In the long term, emergency presentations were further burdened by higher recurrence (17.5 vs. 10.9%,
P=0.046) and overall mortality (54.6 vs. 30.3%, P<0.001) rates.Conclusions: Emergency presentation is predictive for more advanced disease and far worse outcomes. Longer surgeries, stays, and
higher readmission rates means these presentations will also lead to significantly higher healthcare costs. This is another strong argument for preventive care and screening colonoscopy.



10.13 Current Smoking, Not a History of Smoking is a Risk factor for Metastatic Presentation in Surgical Colon Cancer Patients

R. Amri1,2, L. G. Bordeianou1,2, P. Sylla1,2, D. L. Berger1,2  1Massachusetts General Hospital,General And Gastrointestinal Surgery,Boston, MA, USA 2Harvard Medical School,Boston, MA, USA.

Introduction: Smoking is a notorious risk factor for countless diseases and complications. A history of smoking has been extensively used as an indicator of lifestyle choices, making smoking a
potential predictor of extent of disease at presentation, possibly even for ailments less clearly related to smoking. We hypothesized that smoking may be detrimental to presentation and outcomes in
surgical colon cancer patients.Methods: All patients treated surgically for colon cancer at our center from 2004 through 2011 were included. Current smoking was defined as daily tobacco use reported
during preadmission screenings. A smoking history was any reported tobacco use. Staging characteristics were deduced from preoperative staging and postoperative pathology. Survival was from the
social security death index; cancer-related death was defined as death during follow-up unequivocally related to colon cancer. Relative risk (RR) calculations and Chi-square statistics were used to
compare relative differences in outcomes and their statistical significance, respectively.  Multivariate analysis was performed using binary logistic regression using significant covariates (at least
P<0.01)Results: Of 1071 patients, 562 reported a smoking history, among which 128 (11.9%) were current smokers. Ex-smokers were consistently at comparable risk as never-smokers for colon
cancer-related outcomes, and appeared at slightly higher risk of death from all causes during follow-up (34.6 vs. 30.1%: RR 1.15; P=0.11). Current smokers compared to never smokers were at
significantly higher risk of metastatic presentation (23.4 vs. 15.4%: RR: 1.52, P=0.026), and all-cause death (39.1% vs. 30.1%: RR 1.29; P=0.044). There was also a nonsignficant difference in cancer-
related death rates (21.1 vs. 17.7%: RR: 1.19; P=0.37). In multivariate models, potential confounders (all covariates P=0.001 or lower) did not influence the relationship between smoking and metastatic
presentation (OR: 1.68, 95%CI 1.04, 2.74; P=0.034; Covariates: age, screening diagnosis) or death rate (OR: 1.53, 95%CI 1.02, 2.32; P=0.042; Covariates: age, Charlson comorbidity score excluding
colon cancer).Conclusions: Significant differences in metastatic presentation between current smokers and never smokers/ex-smokers underline the importance of paying attention to lifestyle factors
when considering overall health. Mortality rates related to colon cancer are an intuitive result of the general health effects of smoking, but are also related to more advanced disease at presentation in
this colon cancer population. This is yet one more reason to encourage patients to help themselves and the medical community by actively doing their part to improve their health and stop smoking.



10.14 The Correlation Between Primary Tumor Size and Metastasis in Colorectal Cancer

A. L. Shover1, S. A. Faizi1, C. L. Wiggins1, A. Rajput1  1University Of New Mexico HSC,Surgical Oncology,Albuquerque, NM, USA.

Introduction: Colorectal cancer(CRC) is the second leading cause of cancer-related deaths in the USA.  High mortality rates are a result of metastasis.  Clinically, tumor size does not always correlate
with biologic behavior.  Therefore, the purpose of this study was to determine the incidence of nodal and distant metastases in patients with tumors greater than or less than 1 cm in size.Methods: A
retrospective review of the NCI’s SEER database was conducted for the time period 2004-2009.  Incident cases of CRC adenocarcinoma were identified and American Joint Commission on Cancer
(AJCC) Staging was used to identify rates of nodal and distant metastases in patients with tumors > or < 1 cm in size.Results: A total of 78,352 incident cases were identified and records for 58,608
patients were complete and therefore analyzed.  256 (9.2%) patients out of 2,776 with tumor size <1cm had nodal disease and 64 out of 2,781(2.3%) had distant disease.  Of the 53,119 patients with
tumors >1 cm, 22,910 (43.1%) had nodal disease and 9,015 out of 53,418 (16.9%) had distant disease.Conclusions: SEER database analysis showed that lymph node positivity and metastatic
disease is correlated with increasing tumor size.   Rarely, but in a clinically significant number of patients, smaller tumors can demonstrate lymph node and distant metastases.   The basis for this
aggressive biologic behavior in these small tumors remains unknown. Thus, future genomic studies are warranted to tailor precision therapeutics to decrease the mortality from CRC.



10.15 Circulating tumor cells are shed during resection of colorectal cancer liv er and lung metastases

J. T. Kaifi2, A. Das3, R. Harouka5, M. Kunkel3, J. Zhu4, D. Dicker3, E. T. Kimchi2, K. F. Staveley-O'Carroll2, N. J. Gusani2, M. F. Reed2, S. Zheng5, W. S. El-Deiry3  2Penn State University College Of
Medicine,Department Of Surgery,Hershey, PA, USA 3Penn State University College Of Medicine,Department Of Medicine,Hershey, PA, USA 4Penn State University College Of Medicine,Department Of
Public Health Sciences,Hershey, PA, USA 5Penn State University College Of Medicine,Department Of Bioengineering,Hershey, PA, USA.

Introduction: Colorectal cancer (CRC) lung and liver metastasectomy improves survival, however patient selection is a multidisciplinary challenge. Circulating tumor cells (CTCs) are an independent
prognostic marker in stage IV CRC. We hypothesized that CTCs can be enriched during CRC metastasectomy, and capture efficiency is higher with a non-EpCAM-based CTC isolation
techniques.Methods: Twenty-five CRC patients undergoing liver or lung metastasectomy were prospectively enrolled for intraoperative CTC isolation (clinicaltrials.gov identifier: NCT01722903). Central
venous (liver) or radial artery (lung) tumor outflow blood (7.5cc) was collected at incision, during resection, 30 min after resection, and on postoperative day (POD) 1. CTCs were quantified with two
different technologies: 1. FDA-approved EpCAM-based CellSearch® system and 2. size-based isolation with a novel filtration device (Flexible Micro Spring Array (FMSA)). With the FMSA, CTCs were
immunohistochemically identified using CellSearch‘s criteria (cytokeratin 8/18/19+, CD45- cells containing a nucleus (DAPI+)). Statistical analysis was performed with non-parametric ANOVA (Kruskal-
Wallis) and matched paired t test (Wilcoxon).Results: Out of 25 stage IV CRC patients, 16 (64%) underwent liver and 9 (36%) lung metastasectomy. With both technologies CTC numbers peaked during
the resection of the metastases in comparison to before and after resection, reaching level of significance with the FMSA device (Figure) (Mean CTC number during resection: FMSA: 23.70 (SEM ±7.91)
(p=0.033), CellSearch: 0.87 (SEM ±0.44) (p=0.302)). Matched paired analysis revealed that CTC quantity was significantly higher with the FMSA device (range 0-101) than CellSearch® (range 0-9) at
each of the four time points examined (p<0.05) (Table).Conclusions: Blood sampling during cancer resection is a unique opportunity to increase CTC capture efficiency, although the biologic and
clinical significance of CTCs that are shed during surgery is unclear. Size-and non-EpCAM-based CTC isolation with a filter yields more CTCs than the FDA-approved CellSearch® system. Future
studies should include analysis of recurrence patterns and survival, and focus on characterization of single CTCs to identify targets for molecular therapy.







10.16 Patients Diagnosed With Colorectal Cancer in Rural Areas in Arizon Typically Present with Higher Stage Disease

E. S. Vera1, E. C. Ohlson1, R. Digiovanni1, V. N. Nfonsam1  1University Of Arizona,Department Of Surgery,Tucson, AZ, USA.

Introduction: Colorectal cancer (CRC) is the second leading cause of cancer related deaths in the United States. There is disparity in the incidence of CRC, stage at presentation, efficiency of staging
and treatment among different communities. The state of Arizona is made up of very diversed communities and also has an international border with Mexico. The data of the incidence of CRC along
international borders and rural and urban communities is limited and poorly understood.  This study assesses the disparities that exist in the incidence, staging and aggressiveness  of CRC between
the , international border and non-border urban and rural counties in ArizonaMethods: A retrospective analysis of CRC data from the Arizona Cancer Registry was performed. Data obtained included
age, sex, ethnicity, tumor grade, tumor stage and tumor behavior. The data was then categorized into three sections: international border counties, urban non-boarder counties, and rural non-boarder
counties. Using logistic regression modeling, differences in tumor characteristics, incidence and staging of the tumors were assessed among different locations in Arizona. Statistical analysis was
done using SPSS 20 statistical data program.Results: There was a total of 39, 958 reported cases of colorectal cancer between a 15 year period from 1995-2010. There were 53.1% male and the
average age at diagnosis was 69.5. 86.6% were white non-Hispanic, 8.37% Hispanic, 2.4% African American, 1.7% Native American and 1% Asian. There was a significant decrease in the incidence of
CRC in all three groups of counties; 24.08% in border, 22.5% in urban and 12.3% in rural counties. Rural counties showed a higher number of observed cases than expected cases of stage 4 CRC. In
addition there were more unknown diagnosis of grade, stage and lymph node assessment as determined by the adjusted residual in Rural counties.Conclusions: Patients in rural counties are more
likely to present with a higher stage of CRC. This is most likely due to lack of better access to healthcare, delay in presentation, lack of awareness, poor education and cultural impediments. These
patients are also less likely to have their cancer adequately staged and a lot of the cancer are unstaged. This is likely due to the lack of specialists in rural communities. Better staging will definitely lead
to better and appropriate treatment. More studies need to be done to better understand these disparities.



10.17 Select Racial Ethnic Groups Significantly Impact Surv iv al Among Asian Rectal Cancer Patients

H. F. Schoellhammer1, R. A. Nelson2, J. B. Hamner1, G. Singh1, J. Kim1  1City Of Hope National Medical Center,Division Of Surgical Oncology,Duarte, CA, USA 2City Of Hope National Medical
Center,Division Of Biostatistics,Duarte, CA, USA.

Introduction: We have previously examined racial disparities in rectal cancer, observing superior outcomes in Asian patients compared to other groups. Since the Asian race includes diverse and
heterogeneous ethnicities, we sought to examine the outcomes of rectal adenocarcinoma in the most common Asian ethnic groups.Methods: The Surveillance, Epidemiology, and End Results (SEER)
database was queried from 1992 to 2010 to identify Asian patients diagnosed with AJCC stage I-III rectal adenocarcinoma who underwent surgical resection. Asian ethnic groups were categorized into
5 main groups: Korean, Chinese, Japanese, Filipino, and Vietnamese. Patient demographics and tumor and treatment-related characteristics were examined across these 5 groups. Further analyses
were conducted after stratifying patients based on receipt of radiation (neoadjuvant vs. none). Univariate and multivariate Cox proportional hazard models were used to determine factors associated
with survival. Overall survival time was calculated using Kaplan-Meier methods and differences across Asian groups were compared using the log-rank test.Results: During the study period, 2566
patients were identified; 1540 patients were treated with surgery alone and 1026 were treated with radiation prior to surgery. In the entire surgical cohort, the Vietnamese group had the highest
proportion (27%) of younger patients (ages 18-49), whereas the other ethnic groups ranged between 10%-16% (p<0.0001). A significantly higher proportion of Japanese patients were US-born (57%),
with other groups having only 2-11% US-born (p<0.0001). Patient characteristics were otherwise similar between the groups. Overall survival was compared among the 5 ethnic groups revealing poorer
outcomes for Japanese and Filipino patients in all treatment comparisons (Table 1). Multivariate analysis was performed to determine the impact of ethnicity on survival and showed that Japanese and
Filipino ethnicities were associated with significantly decreased survival after controlling for age, sex, stage, and radiation status in both the entire surgical cohort (HR 1.19, 95% CI 1.03-1.38, p=0.02;
and HR 1.27, 95% CI 1.09-1.48, p=0.002, respectively) and in the surgery alone cohort (HR 1.35, 95% CI 1.1-1.65, p=0.002, and HR 1.37, 95% CI 1.09-1.72, p=0.009 respectively).Conclusions: Although
Asian patients may have improved survival from rectal cancer compared to other races, we observed marked disparities in survival among the various Asian ethnicities. Japanese and Filipino ethnicity
significantly impacts outcome among Asian patients with rectal cancer with unclear etiologies. These disparities and additional interesting findings (e.g. young age in Vietnamese) warrant further
investigation.



10.18 Increasing Incidence of Early Onset Colorectal Cancer in Arizona.

E. C. Ohlson2, R. M. DiGiovanni2, E. Vera2, V. Nfonsam2  2University Of Arizona,Surgical Oncology,Tucson, AZ, USA.

Introduction: In the last three decades the overall incidence of colorectal cancer in the United States has been declining. However, recent studies have shown that the incidence is actually increasing in
younger age demographics.  These studies were done using the SEER Cancer Database which Arizona does not participate in. Arizona, however, does have its own statewide registry – the Arizona
Cancer Registry.  The aim of this study was to investigate and analyze the incidence, staging, and mortality rates of colorectal cancer in Arizona over a 15-year period.  We also compared these
parameters between two age groups; patients younger than 50 and those older than 50.Methods: We performed a retrospective analysis of patients with colorectal cancer reported in the Arizona
Cancer Registry from 1995-2010. Data obtained included age, sex, ethnicity, tumor grade, tumor stage, tumor behavior and mortality. We specifically compared these variables between patients
younger than 50 years and those older. Statistical analysis was performed using SPSS 20 statistical data program.Results: 39,958 cases of colorectal cancer were reported to the Arizona Cancer
Registry from 1995-2010. There were 53.1% males and 46.9% females. The average age at diagnosis was 69.5 years. Of the 39,988 patient, 92% were > 50 years and 8% were younger. There was a
34.4% decrease in the incidence of CRC in patients >50 years but a 23.9% increase in patients < 50. In patient younger than fifty, 47.2% had advanced disease (stage 3 and 4) whereas only 36.2% of
patients > 50 had advanced disease. Of the patients > 50, 16% had stage 4 disease while 24% of patients < 50 had stage 4 tumors.There was an overall decrease in Mortality in both groups; 22.8% in
patients > 50 and 1.2% for patients < 50.Conclusions: Overall there is decreasing incidence of colorectal cancer in Arizona. However, there is increasing incidence of early onset colorectal cancer
mirroring the national trend.  The patients who are younger than 50 years tend to present with more advanced disease. This could be due to a delay in presentation or due to a more aggressive tumor.
However, the mortality in both groups is decreasing, likely due to new and more advanced treatment modalities.  More studies beed to be done to better elucidate this trend and answer some of the
questions.



10.19 Transanal Endoscopic Microsurgery Safely Manages Adv anced Rectal Tumors in Medically High Risk Patients

V. Zheleva1, J. N. Collins1, R. R. Perry1, E. C. Feliberti1  1Eastern Virginia Medical School,Department Of Surgery,Norfolk, VA, USA.

Introduction: Transanal endoscopic microsurgery (TEM) is an effective procedure with low morbidity for the management of rectal tumors. We hypothesize that TEM can be safely applied to patients with
significant medical comorbidity who are otherwise unfit for standard treatment of advanced rectal tumors.  This study analyzes our initial experience of TEM in a medically high risk cohort.Methods: A
retrospective review at a single institution of all patients with rectal tumors treated with TEM from 2009 to 2013 was performed.  Patients were stratified into high risk and low risk cohorts based on
medical comorbid conditions and clinical judgment.  Patient demographics, comorbid conditions, tumor characteristics and postoperative complications were compared.Results: Twenty two patients
had 23 procedures performed during the time period. The high risk cohort consisted of 10 patients who had a significantly higher median age (78.5 vs. 63, p=0.02), higher median Age-adjusted
Charlson Comorbidity Index (7 vs. 3, p<0.001), higher proportion of rectal adenocarcinoma (72.7% vs. 16.7%, p=0.01) and higher prevalence of hemiplegia (40% vs. 0%, p=0.02).  Median tumor size (2.7
vs. 2.15 cm, p=0.41), rectal adenocarcinoma T stage distribution (T1: 1 vs. 1; T2: 3 vs 1; T3: 4 vs. 0, p=0.34) and ability to achieve a negative margin (72.3 vs. 90.9%, p=0.34) were similar between the 2
groups, but the high risk cohort was less likely able to have the mucosal defect closed (54.5% vs. 91.7%, p=0.04).  The postoperative morbidity was similar between the two cohorts with complications
(Clavien-Dindo grade >1) occurring in 36% of high risk cohort compared to 8.3% in low risk cohort (p=0.10). The types of complications that occurred in the high risk and low risk groups were similar
(incidence of postoperative bleeding, n = 3 vs. 1; postoperative infection, n =1 vs. 1). There was one perioperative death in the high risk cohort.Conclusions: TEM is a safe procedure in a medically high
risk population with advanced rectal tumors unfit for standard treatment.  Continued analysis is needed to validate this initial operative experience and further stratify high risk patients who benefit most.



10.20 Treatment of Colon Cancer in a Safety-Net Hospital System: Where are the Delays?

S. G. Millas1, C. Wray1, Z. Alawadi1, T. C. Ko1, L. S. Kao1  1University Of Texas Health Science Center At Houston,Surgery,Houston, TX, USA.

Introduction: Disparities in colon cancer survival in traditionally underserved patient populations have been reported to be due to advanced stage at diagnosis and delays in therapy.  We hypothesized
that delays in treatment would be high amongst medically underserved patients due to patient and system-level barriers in a safety-net hospital system.Methods: Retrospective analysis was performed
of a prospective, quality improvement database supplemented by chart review of colon cancer patients treated in a large, safety-net hospital system between May 2008 and May 2012.  Data were
collected on demographics, stage at diagnosis, time to surgery, time to adjuvant chemotherapy, and vital status.  Delays in time to surgery from colonoscopy and from surgery to chemotherapy were
defined as greater than 60 days.  Logistic regression analyses were performed to determine predictors of not receiving chemotherapy in stage III and stage IV disease.  Linear regression was used to
identify any predictors of delays in surgery and chemotherapy.Results: Of 248 patients treated for colon cancer, more than half had advanced disease at the time of presentation (Table).  Among
patinets with stage III and IV disease who did not receive chemotherapy (n=36, 26%), reasons included post-operative complications (n=20, 40%), patient refusal, poor performance status, and loss to
follow up.  Race, age, gender, and hospice care did not predict receipt of chemotherapy or delays to treatment (surgery or chemotherapy).Conclusions: Among patients who received adjuvant
chemotherapy for colon cancer in a safety-net hospital system, system-level barriers were not identified. The majority of patients received chemotherapy within two months, and failure to receive
chemotherapy was related primarily to patient factors. Reducing disparities should focus on earlier diagnosis and time to surgery for stage I cancers.



11.01 Chasing the External Branch of Superior Laryngeal Nerv e with Intra-operativ e Monitor ing

S. Mohamed1, A. Saeed1, I. Musa Yola1, R. Asalam1, E. Kandil1  1Tulane University School Of Medicine,Department Of Surgery,New Orleans, LA, USA.

Introduction: The external branch of the superior laryngeal nerve (EBSLN) is at risk of injury during thyroidectomy and had different anatomical variants. The aim of the study is to examine the possible
correlation of weight, gender and racial disparity and EBSLN visualization. Furthermore, examine the nerve integrity nerve monitoring values using nerve stimulation and compare these values to that of
the recurrent laryngeal nerve (RLN). Additionally, we also reported the EBSLN visualization bilaterality rule in our study group. Methods: A retrospective review was carried out on patients underwent
thyroid surgery by a single surgeon. Pre and post-operative laryngoscopy was done on all patients and operative data were collected. Results: A total of 250 nerves at risk in 200 thyroidectomy patients
were included. Of these nerves at risk, 162(64.5%) were visualized and stimulated. The average amplitude and latency for the EBSLN was 266.084 ± 35.552 mAmp and 2.058  ± 0.081msecrespectively.
This was significantly lower when compared to the amplitude and the latency of RLN stimulation 917.57 ± 28.51 and 2.32 ± 0.80 respectively (p<0.05).  There was no gender disparity or racial disparity
and identification of EBSLN was more difficult in obese patients. (P<0.05 for both). Additionally, of the 75 patients in which the EBSLN was visualized on one side and further underwent bilateral neck
exploration, 55 (73%) of them had visualization of the nerve on the contralateral side as well. Likewise, 55 (93%) of the 59 patients that underwent bilateral neck exploration who did not have
visualization of the nerve on one side, subsequently, had negative visualization of the EBSLN on the following side.Conclusions: Visualization and Stimulation of EBSLN are useful adjuncts during
superior pole dissection to assure the nerve integrity. It is less likely to visualize EBSLN in obese patients. Nerve integrity stimulation values are different when compared to RLN. Furthermore, patients
who had visualization of nerve on one side had a high likely chance of visualization of EBSLN on the contralateral side.      



11.02 Primary Hyperparathyroidism Throughout the Ages: Disease Presentation, Character istics and Outcomes

S. C. Oltmann1, M. H. Rajaei1, R. S. Sippel1, H. Chen1, D. F. Schneider1  1University Of Wisconsin,General Surgery,Madison, WI, USA.

Introduction: Primary hyperparathyroidism (PHPT) is a disease process traditionally thought to present in individuals in their 50’s and 60’s.  However, PHPT can affect any age with varying degrees of
biochemical severity. The purpose of this project was to compare PHPT patient and disease characteristics at time of surgical referral across all ages.Methods: A retrospective review of a prospectively
managed database of all patients undergoing parathyroid surgery for PHPT was conducted. Patients with a negative family history, no previous parathyroid surgery, and a minimum 6 months of follow
up were included. Patients were grouped by age quartiles. Analyses were performed with Chi Square and ANOVA as appropriate. Data are expressed as mean ± SEM.Results: From 2001 to 2012,
1387 patients met inclusion criteria. Mean age was 61 ± 0.4 years, and 1082 (78%) were female. Age quartiles were grouped as follows - ≤52 years, 53 to 60 years, 61 to 69 years and ≥ 70 years. A
greater percentage of females were noted with increasing age (p=0.02). Baseline serum calcium and parathyroid hormone (PTH) levels were significantly higher at the extremes of age (Figure 1,
p<0.01). Serum phosphate levels, creatinine and alkaline phosphate were equivalent amongst groups. The youngest patients had the highest urinary calcium and the lowest T-scores (all p<0.01).
Vitamin D deficiency was more common in younger patients (p=0.05). Complaints of fatigue, kidney stones, and hypercalcemic crisis were equivalent between groups. However, bone disease was
more common in the older cohorts (p<0.01). Interestingly, mild PHPT (normocalcemic HPTH, or inappropriately normal PTH with elevated calcium) was seen more often in the middle (51-69) age
groups (p<0.01). Operative approach was equivalent among the groups, as was incidence of multi-gland disease. Older patients had surgery performed under local and required observation or
admission more often (both p<0.01). Rates of disease persistence (1.9%-2.7%) and recurrence (2.2% - 3.4%) were very low and did not differ across all age groups (p=0.96).Conclusions: Differential
surgical referral PHPT occurs as follows:  patients at the extremes of age are referred with more elevated laboratory indices while those in the traditional age range (50-60) have milder biochemical
indices.  Individuals with laboratory evidence of abnormal calcium and PTH regulation should be evaluated for parathyroidectomy regardless of age since all ages can be successfully treated.



11.03 Low 24-hour ur ine calcium lev els in patients with sporadic pr imary hyperparathyroidism: Is further ev aluation warranted pr ior to parathyroidectomy?

K. O'Connell1, T. W. Yen1, J. L. Shaker1, S. D. Wilson1, D. B. Evans1, T. Wang1  1Medical College Of Wisconsin,Department Of Surgery, Division Of Surgical Oncology,Milwaukee, WI, USA.

Introduction: A low preoperative 24-hr urine calcium (24h uCa) level in patients with primary hyperparathyroidism (HPT) raises concern for familial hypocalciuric hypercalcemia (FHH). The purpose of
this study was to identify potential differences in patients with an initial low 24h uCa level that may guide the extent of evaluation needed prior to parathyroidectomy. Methods: This is a retrospective
review of a prospective-collected parathyroid database of 1,139 patients with biochemically confirmed sporadic HPT who underwent parathyroidectomy between 12/99-5/11. The study cohort consists of
the 54 (5%) patients with at least 1 preoperative low uCa (<100 mg/24 h).Results: Median age was 65 yrs (range 33-85); 44 (81%) were women. None of the 54 patients had a known family history of
hypercalcemia. These patients were divided into 3 groups: 28 (52%) had only one low 24h uCa, 9 (17%) had multiple low 24h uCa levels, and 17 (31%) had a repeat 24h uCa >100. In the latter group, 9
(53%) were on a thiazide diuretic at the time of the low uCa; 4 had 24h uCa >100 after thiazide cessation. Reasons for normalization in the remaining 13 patients are unknown. Two (7%) single low and
1 (11%) repeat low 24h uCa levels were in patients on thiazides. There were no differences in any demographic (age, gender, race, BMI) or biochemical (preoperative serum calcium, PTH, or vitamin D)
markers examined among the 3 groups, except for lower median serum creatinine (Cr) (0.79 vs. 1.2 vs. 1.0; p=0.0011) and higher glomerular filtration rates (86 vs. 48 vs. 62; p=0.0007) in patients with a
24h uCa >100, compared to those with a single low or repeat low 24h uCa. The median 24h uCa levels measured closest to surgery differed among the 3 groups (119 vs. 72 vs. 38; p=0.0001) and
persisted when comparing the lowest (p=0.0039) and highest (p=0.0001) levels for each patient. There were no differences in Ca/Cr clearance ratios, rates of single gland disease, median gland
weight, or recurrences (n=1).Conclusions: It is unclear why initially low preoperative 24h uCa levels remain low in some patients. Importantly, if obtained, further evaluation of low 24h uCa levels may not
be required in patients with sporadic HPT, especially if family members have documented eucalcemia. In patients with no family history suggestive of FHH and documentation of normal serum calcium
levels in family members, routine collection of 24h urine calcium and creatinine levels may not be necessary.



11.04 Increased Aggressiv e Thyroid Cancer Rates in California

A. Harari1, R. Singh1, N. Li2, H. Chiu3, M. Yeh1  1University Of California - Los Angeles,Surgery,Los Angeles, CA, USA 2University Of California - Los Angeles,Biomathematics,Los Angeles, CA,
USA 3University Of California - Los Angeles,Endocrinology,Los Angeles, CA, USA.

Introduction: The rising incidence of thyroid cancer has been variably attributed to incidentally discovered thyroid nodules, obesity, racial/socioeconomic factors, and/or environmental impacts. In our
tertiary referral center, we have noted an unusually high rate of aggressive thyroid cancers presenting from across the state of California. To investigate the possibility of environmental impacts as a
possible predisposition for thyroid cancer, we sought to identify counties in California with geographic clustering of aggressive thyroid cancer cases.Methods: 27,714 patients with a new diagnosis of
thyroid cancer (1999-2008) were abstracted from the California Cancer Registry.  Thyroid cancer stage at diagnosis was defined as localized, regional, or metastatic. Patients’ counties of residence
were defined by zip code at time of diagnosis. Percentages of aggressive thyroid cancer rates were calculated within each county, which were defined as: metastatic stage (all thyroid cancer subtypes),
regional and/or metastatic stage (RM, all thyroid cancer subtypes), and well differentiated thyroid cancer (WDTC) diagnosed before age 30.  National (US) averages were taken from  Surveillance
Epidemiology and End Results data. Wilson’s method, rate ratios (RRs), and exact test for binomial distribution were used to compare California county data with statewide and US averages. Results:
On average, the state of California has significantly higher rates of metastatic thyroid cancer (6.73%, [CI 6.44,7.04]) and RM (34.92%, [CI 34.35,35.49]) than the US (4%, 29% respectively).  Rates of
young patients with WDTC were similar between California and the US (12.18% [CI 11.78-12.59]-vs-12%).  Of the 47 California counties, twenty five (53%) had significantly higher percentages of
metastatic thyroid cancer than the US average (range 6-13% vs 4%, p<0.05). Twenty two (47%) California counties had a higher percentage of RM than the US (range 35.32-47.69% -vs- 29%, p < 0.05);
one county (15.38%) had less. Two California counties had higher rates of young patients with WDTC (range 14.29-17.9%) than the US average (12%); two counties had lower rates (range 5.46-5.56%).
Within the state of California, 6 (13%) counties had significantly more aggressive thyroid cancers than the California statewide average, and 9 counties (19.5%) had less.Conclusions: Overall, as a
whole, California exhibits more aggressive thyroid cancers than the average US population. Over half of California counties have higher rates of aggressive disease than the US average. Within the
State of California, six counties were outliers and had particularly more aggressive disease than in other counties.  Further studies are warranted to better understand etiologies for these disparities,
which may include environmental impacts and/or delays in diagnosis due to remote locations.



11.05 Management of Chyle Leak in the Neck Following Thyroid Cancer Surgery- A Single Centre Experience

A. J. Cherian1, P. Ramakant1, M. J. Paul1, D. T. Abraham1  1Christian Medical College And Hospital,Endocrine Surgery,Vellore, TAMILNADU, India.

Introduction: Chyle leak is a rare complication following neck dissection for thyroid cancer. If not recognized and managed appropriately, it can result in potentially serious complications. We present a
single centre experience in the management of this complication in patients who were operated for thyroid cancer, so as to improve the understanding of the management of this condition.Methods:
Patients with thyroid cancer managed between January 1st 2005 and December 31st 2011 in the Department of Endocrine Surgery, Christian Medical College Vellore, India were identified from the
electronic database of the institution. A retrospective chart review identified patients with chyle leak. All pertinent data was collected and the results analyzed using STATA (v.10).Results: 821 patients
were surgically managed for thyroid cancer. 373/821 patients underwent a neck dissection. Thoracic duct injury was recognized and managed intraoperatively in 20/373 patients. The methods
employed (individually or in combination) include suture ligation of the thoracic duct, cyanoacrylate application and myoplasty. In 9/20(45%) patients, intraoperative management was successful in
preventing a chyle leak. Combination of methods were used in majority 6/9(66%) of these patients. The remaining 11/20(55%) continued to have a chyle leak postoperatively. A single modality was
used in majority 7/11(63.6%) of these patients. 25/373(6.7%) patients were diagnosed and managed for chyle leak postoperatively. 11/25 were patients with persistent leak as mentioned above. 8/11
could be managed by conservative methods and three were re-explored. Among the remaining 14/25 patients, ten were successfully managed by conservative methods while four required re-
exploration. In 5/7(71.4%) patients re-explored, a combination of methods were used.23/25(92%) patients had a low output fistula (<500ml/day). 6/23(26%) patients with a low output fistula and both
patients with high output fistula required re-exploration.1/25 had a chyle leak following total thyroidectomy and central compartment clearance alone.Conclusions: We report a higher incidence of chyle
leak as compared to existing literature. Possible reason is a higher proportion of advanced disease. Intra-operative recognition and management of thoracic duct injury is important, however not fool-
proof. Our experience shows that using a combination of methods to manage thoracic duct injury at primary operation is better than using a single modality alone.Majority of chyle leaks are low output.
They may also require surgical intervention. Early re-exploration for these patients was more economical and acceptable, as many of them come from long distances at personal cost.Chyle leak may
also infrequently result following a central compartment clearance alone.



11.06 Utility of Thyroglobulin Measurements Following Prophylactic Thyroidectomy in Patients with Hereditary Medullary Thyroid Cancer

C. D. Seib1, A. Harari2, O. H. Clark1, F. A. Conte1, Q. Duh1, J. E. Gosnell1  1University Of California - San Francisco,Department Of Surgery,San Francisco, CA, USA 2University Of California - Los
Angeles,Department Of Surgery,Los Angeles, CA, USA.

Introduction: Hereditary medullary thyroid cancer (MTC) is caused by mutations in the RET proto-oncogene.  In patients with RET mutations, prophylactic thyroidectomy can be curative. Calcitonin is a
sensitive and specific tumor marker by which to follow these patients after thyroidectomy. We suggest that thyroglobulin (Tg) is also a useful measurement postoperatively in these patients. Methods: A
retrospective review was performed of all patients with mutations in the RET proto-oncogene who underwent prophylactic total thyroidectomy between 1981 and 2011 and were followed at a well-
established endocrine surgery center in a single academic institution. Patients were excluded from the study if they recurred or had significant missing data.  Preoperative and postoperative calcitonin
levels were collected, as well as postoperative Tg and TSH levels. Findings from ultrasounds performed on patients with detectable Tg levels (>0.9 ug/L) were also recorded.  Results: Of the
22 patients who underwent prophylactic thyroidectomy, 14 were included in final analysis.  The average age at thyroidectomy was 9.8 years (range 4 to 29). Only one patient was over the age of 18 at the
time of thyroidectomy.  Detectable Tg levels were found anywhere from 1.5 months to 31 years postoperatively.  Tg levels were detectable in 11 patients (79%), all of whom were less than 15 years-old
at the time of thyroidectomy. The median detectable Tg level was 3.9 ug/L (range 1.3 to 17.8).  The median TSH was 2.5 mIU/L in patients with undetectable Tg, and 13.4 mIU/L in patients with
detectable Tg.  All patients had a negative Tg antibody count and undetectable calcitonin levels throughout their postoperative course.  Of those with detectable Tg levels, five had neck ultrasounds: Two
showed no residual tissue in the thyroid bed, and three showed residual thyroid tissue.  One patient had thyroid tissue likely representing a residual pyramidal lobe (2.1 cm), one patient had thyroid
tissue in the central neck (1.1 cm), and one patient had residual thyroid tissue in the left thyroid bed (1 cm).  Conclusions: Thyroglobulin testing is useful in patients who have had prophylactic
thyroidectomies for RET proto-oncogene mutations.  Even in experienced hands, prophylactic thyroidectomy may result in residual thyroid tissue, indicated by a positive Tg level. The significance of this
depends on location, due to the embryologic predominance of parafollicular C cells in the posterolateral thyroid.  Ultrasound imaging is useful to determine if thyroid tissue remains in the lateral thyroid
bed and is at high risk of MTC recurrence. Maintaining a normal TSH may help to prevent growth of any TSH-responsive thyroid cells that remain after thyroidectomy. 



11.07 Cancer in Toxic Goitres: A Significant Association

P. Ramakant1, A. Cherian1, D. T. Abraham1, M. Paul1  1CHRISTIAN MEDICAL COLLEGE,ENDOCRINE SURGERY DEPARTMENT,VELLORE, TAMIL NADU, India.

Introduction: The role of surgery in thyrotoxicosis varies widely in practice. The incidence of malignancy in toxic goitres has been variably reported. We report our experience with incidence and patterns
of malignancy in patients operated for thyrotoxicosis.Aim- To assess the malignancy profile in patients with thyrotoxicosis due to Graves’ disease(GD), toxic adenomas (TA)/multinodular goiters (TMNG)
and Hashimoto’s thyroiditis with toxicity (HT). To compare patient characteristics in GD, TA/TMNG AND HT with hyperthyroidismMethods: Data of  all  patients with toxic goiters managed during January,
2004- December, 2012 were reviewed retrospectively. Data analyzed using Independent Sample T test (SPSS v.17).Results: 150 patients with thyrotoxicosis underwent surgery and this surgical group
included 40 patients with GD,   83 with TA/ TMNG and 27 with HT with toxicity. Mean age was in 41.8(+ 1.8,21-64), 51.4(+1.3,25-72) and 41.6(+2.2,23-65) years in the 3 groups respectively. Female
gender preponderance was noticed in all 3 groups. Thyroid antibody positivity rates were 43%, 33% and 100% respectively. Histology was benign in 34 with GD, 72 with TA/TMNG and 24 with HT.
Malignancy rates were higher in TMNG with dominant nodules ( 11/58 ) as compared to TA(1/10 )and diffusely nodular toxic goiters (0/15). In malignant GD, 2/6 had multiple nodules. Papillary thyroid
carcinoma was seen in nineteen and follicular in only one case.Conclusions: There is a significant association of malignancy (15%) in our patients operated for Graves' Disease and 13.3% with TMNG.
Papillary thyroid cancer was the most common variant.Toxic nodular goiters present in older age group and are more aggressive compared to Graves' disease.



11.08 Influence of Adrenal Pathology on Perioperativ e Outcomes: A Multi-institutional Analysis

C. M. Kiernan1, M. C. Shinall1, W. Mendez2, J. T. Broome1, M. F. Peters1, C. C. Solorzano1  1Vanderbilt University Medical Center,Nashville, TN, USA 2University Of Puerto Rico,San Juan, Puerto Rico,
Puerto Rico.

Introduction: Today adrenalectomies are performed both endoscopically (EA) and open (OA) for a variety of pathologies.  Large registry studies indicate the advantages of EA over OA due to its favorable
outcomes. We sought to determine if the type of adrenal pathology significantly affects perioperative outcomes independent of operative approach.Methods: A retrospective review of prospective
databases from three institutions was performed from 2002 to 2012.  Statistical analyses were performed with both univariate and multivariate logistic regressions.Results:  A total of 341
adrenalectomies were analyzed. Pathology groups included: benign-non-pheochromocytomas  (172, 51%), pheochromocytomas (pheos) (140, 41%), metastases (11, 3%) and adrenal cortical cancer
(ACC) (18, 5%). On unadjusted analysis, there were no differences in age, sex or race among the groups. BMI was significantly higher in patients with benign non-pheos. Blood loss (EBL) and OR time
 increased significantly from benign non-pheos (30ml, 110mins) to metastases (100ml, 144mins) to pheos (100ml, 150mins) to ACC (210ml, 180mins)(p<0.0001). Length of stay (LOS) was
significantly higher in ACC when compared to other pathologies (5 vs. 2 days, p<0.001). Transfusions were more likely in ACC (18%) when compared to Pheos (12%), metastases (9%) or benign non-
pheos (1%) (p <0.001). Open adrenalectomy was the preferred approach to ACC (87% vs. 7-29% for others). There was no difference in 30-day postoperative complication rate.  On multivariate analysis
controlling for pathology, tumor size and procedure type, ACC was associated with a mean EBL of 566ml greater than benign non-pheos. Metastases required longer mean LOS (4.8 days, p=0.038)
and pheos a greater mean OR time (25 minutes extra, p=0.009). When controlling for pathology and tumor size, OA was associated with larger EBL (418ml, p= 0.001), OR time (85 minutes, p<0.001)
and LOS (5.5 days, p<0.001) when compared to EA.Conclusions: Although a necessary procedure for certain adrenal pathologies, OA remains a major driver of adverse perioperative outcomes. When
controlling for tumor size and operative approach, adrenal pathology influences EBL, LOS and OR time in patients undergoing adrenalectomy.  In this study the rate of 30-day postoperative
complications was not affected by the type of adrenal pathology.  Patients can be counseled that ACC, metastases and pheos will have more operative bleeding, increased likelihood of blood
transfusion, longer OR times and hospital stay. 



11.09 Real-Time Intraoperativ e Sestamibi Imaging as an Adjunct to Minimally Inv asiv e Parathyroidectomy for Primary Hyperparathyroidism

R. L. Plews1, N. C. Hall1, A. Agrawal1, J. E. Phay1  1Ohio State University,Surgical Oncology,Columbus, OH, USA.

Introduction: Minimally invasive parathyroidectomy relies on pre-operative localization of a parathyroid adenoma, and intraoperative confirmation of its removal. Adjuncts to intraoperative localization
include technetium-sestamibi hand-held probe, confirmation by frozen pathology examination and PTH monitoring. Each modality has its limitation. We investigated a novel technique using
intraoperative sestamibi imaging to localize and confirm complete removal of hyperfunctioning parathyroid tissue. Methods: A portable, large field-of-view gamma camera was used in 20
parathyroidectomy cases for primary hyperparathyroidism.  Patients underwent preoperative Tc-99m sulfur colloid injection followed by pre- and post-resection imaging of the neck and resected tissue.
Intraoperative PTH was collected at 5 and/or 10 minute intervals. All specimens were sent for frozen examination. Results: In all 20 cases, Tc-99m-avid parathyroid glands were visible preoperatively.
 Corresponding radioactivity in the neck was absent in 13/20 cases following initial resection, indicating successful removal, which was verified by PTH monitoring and pathology.  In 7/20 cases
residual radioactivity was noted in the thyroid bed or lack of radioactivity on specimen imaging, leading to additional resections until no radioactivity was detectable. Imaging verified complete resection
of hyperfunctioning parathyroid tissue in all patients; results were available 19±5 and 39±8 minutes earlier than pathology and PTH results, respectively. All patients had biochemical cure demonstrated
by serum PTH and calcium normalization.Conclusions: Intraoperative nuclear imaging is an effective adjunct for localization and confirmation of parathyroid gland removal in patients with primary
hyperparathyroidism. Intraoperative sestamibi imaging can 1) reduce operating time, thereby lowering cost, 2) combined with PTH and pathology, improves accuracy for confirming complete resection.



11.10 Hypertension Reduction after Parathyroidectomy for Primary Hyperparathyroidism

J. F. Burke1, T. Nguyen1, K. Naraharisetty1, R. S. Sippel1, H. Chen1  1University Of Wisconsin,Section Of Endocrine Surgery,Madison, WI, USA.

Introduction: Hypertension (HTN) has long been associated with primary hyperparathyroidism (PHPT), though the physiological etiology for this is still unclear. Previous work has focused on all comers
with PHPT. As this disease generally affects an elderly population, it is difficult to control for the multifactorial causes of HTN or its reduction in older patients. Examination of the effect of
parathyroidectomy on younger patients with HTN is therefore warranted. Methods: A prospectively collected database of all patients undergoing parathyroidectomy for PHPT at a single institution
between 2001-2011 was reviewed. Those with a diagnosis of HTN preoperatively were selected for further analysis. Blood pressures measured in surgery clinic at the preoperative appointment were
compared to blood pressures measured 2-4 weeks and 6 months postoperatively with paired Student’s t-tests. Changes in class and dosages of antihypertensive medications pre- and postoperatively
were also examined.Results: Of 900 patients with HTN preoperatively, 148 patients were 60 years or younger and had available follow up data (median follow up time 15.4 months, range 0-100). The
mean preoperative systolic blood pressure (SBP) was 136 mmHg, with a significant reduction by 4 ± 2 mmHg (p=0.05) at 1 month and 8 ± 2 mmHg (p<0.001) at 6 months postoperatively. This was
accompanied by stable or reduced antihypertensive medications. Conclusions: In younger patients with PHPT, where HTN is more often due to secondary causes, parathyroidectomy significantly
reduces blood pressure in those patients who are hypertensive prior to surgical intervention. Consideration should be made for uncontrolled HTN as an indication for parathyroidectomy in PHPT, even
in mild disease.



11.11 Is the Incidence of Occult Micropapillary Thyroid Cancer Higher in Patients with Hurthle Cell and Follicular Lesions or Neoplasms When Compared to
Benign Goiters?

C. Jillard1, S. Amin1, D. Carneiro-Pla1  1Medical University Of South Carolina,Surgical Oncology Department,Charleston, Sc, USA.

Introduction: The incidence of occult micropapillary thyroid cancer on surgical specimens of initially diagnosed benign goiters is 7-12%.  The incidence of occult papillary thyroid cancers in patients with
preoperative diagnosis of Hurthle cell/follicular neoplasm/lesions on fine-needle aspiration (FNA) is unknown. The goal of this study is to describe and compare the incidence of occult papillary thyroid
cancer in these 2 groups of patients.Methods: A retrospective review of 737 charts was performed in all patients who underwent total thyroidectomy at an academic institution by a single endocrine
surgeon from 2007-2013.  Fine-needle aspiration results and postoperative pathology reports were correlated.  The incidence of occult micropapillary thyroid cancer was recorded in both the control
group operated on for benign disease and in the group of patients with FNA diagnosis of Hurthle cell/follicular lesion/neoplasm.  Preoperative ultrasound findings and location of the biopsy were
reviewed.  Incidental occult papillary thyroid cancer was evaluated in each group of patients.Results: Of the 737 patients who underwent surgical intervention for thyroid disease, 132 had a preoperative
diagnosis of Hurthle cell or follicular lesion/neoplasm.  24(18%) of these patients were found to have an unrelated incidental finding of micropapillary thyroid cancer.  Of the 409 patients who underwent
surgery for benign disease, 39(9%) patients were found to have micropapillary thyroid cancers.  When comparing these 2 groups of patients, the incidence of occult papillary thyroid cancer was
significantly higher on the Hurthle cell and follicular lesion/neoplasm group when compared to the control group (18% v. 9%, p<0.008).  The incidental papillary thyroid cancer was found in the opposite
lobe of the follicular/Hurthle cell lesion/neoplasm in 5/24(20%) patients.Conclusions: Given the significantly higher incidence of occult papillary carcinoma in the setting of Hurthle cell and follicular
lesion/neoplasm, total thyroidectomy should be considered in those patients especially if other thyroid nodules are seen on preoperative ultrasonography.



11.12 High Expression of Somatostatin Type 2 Receptor (SSTR2) and Gastr ic Inhibitory Polypeptide Receptor (GIPR) in Stomach and Duodenal
Neuroendocrine Tumors (NETs)

S. K. Sherman1, J. E. Maxwell1, J. C. Carr1, D. Wang1, M. O'Dorisio2, T. M. O'Dorisio3, J. R. Howe1  1University Of Iowa Department Of Surgery,Surgery,Iowa City, IA, USA 2University Of Iowa Department
Of Pediatrics,Pediatrics,Iowa City, IA, USA 3University Of Iowa Department Of Internal Medicine,Internal Medicine,Iowa City, IA, USA.

Introduction: Drugs targeting somatostatin type 2 receptors (SSTR2) are useful for imaging and treatment of neuroendocrine tumors, but are not effective in all patients. We recently characterized
expression of 13 cell-surface receptor genes in small bowel (SBNETs) and pancreatic neuroendocrine tumors (PNETs) and identified three novel drug targets (GIPR, OXTR, and OPRK1). In this study
we set out to characterize expression of this gene panel in neuroendocrine tumors of the stomach and duodenum (FNETs) to determine whether these targets might also hold promise in these less-
common tumors.Methods: Primary tumors and adjacent normal tissue were collected at surgery, total RNA was extracted, and expression of 13 target genes was determined by quantitative PCR.
Expression was normalized to GAPDH and POLR2A internal control genes. Expression relative to normal tissue (ddCT) and absolute expression (dCT) were calculated. Mean expression was
compared by Welch’s t-test with false discovery rate correction for multiple comparisons.Results: Gene expression was similar in 2 stomach and 7 duodenal tumors, and these were analyzed together.
Like SBNETs (n=63) and PNETs (n=51), FNETs (n=9) showed significant overexpression compared to normal tissue of BRS3, GIPR, GRM1, OPRK1, and SSTR2, as well as GPR98 (p<0.05 for all)
(Figure). Of these, SSTR2 had the highest absolute expression in FNETs (mean dCT 2.2). Absolute expression of BRS3, GPR98, GRM1, and OPRK1 was significantly lower than that of SSTR2 in
FNETs (p<0.05 for all), while expression of GIPR was similar to SSTR2 (mean dCT 3.0, p=0.6). Of four genes with significantly different expression between SBNETs and PNETs (BRS3, OPRK1, OXTR,
and SCTR), FNET expression of BRS3 and OPRK1 was intermediate between SBNETs and PNETs. Expression of OXTR in FNETs was closer to that of PNETs than SBNETs (FNET mean dCT 6.9
vs. 6.8 in PNETs and 4.2 in SBNETs, p=1.0 and 0.2), as was expression of SCTR (FNET mean dCT 4.4 vs. 5.8 in PNETs and 9.4 in SBNETs, p=0.8 and 0.2). Conclusions: FNETs are underrepresented
in most studies of SSTR-based imaging and treatment. These results showing high SSTR2 expression provide evidence supporting the efficacy of octreotide in FNETs. As in SBNETs and PNETs, GIPR
shows absolute expression close to that of SSTR2, but has greater overexpression relative to normal tissue than SSTR2 (21- vs. 7-fold overexpression). This suggests that as in SBNETs and PNETs,
GIPR could provide an improved signal-to-noise ratio for imaging over SSTR2, and represents a promising novel therapeutic target in FNETs. 



11.13 Ablation of Aggressiv e Thyroid Cancer Cells with High Intensity Focused Ultrasound and Ethanol

K. Tsumagari1, N. Hoang2, H. Murad2, D. Slakey1, D. Khismatullin2, E. Kandil1  1Tulane University School Of Medicine,Surgery,New Orleans, LA, USA 2Tulane University,Biomedical Engineering,New
Orleans, LA, USA.

Introduction: Thyroid cancer shows the fastest rising incidence among all major human cancers. Although surgery and radioiodine treatment are generally effective during early stages, many patients
manifest with persistent, aggressive and recurrent disease. Ablative therapy using percutaneous ethanol injection (PEI), which can lead to coagulative necrosis of the tissue, has also been known as
alternative therapy for thyroid cancer. The essence of high intensity focused ultrasound (HIFU) therapy to achieving effective clinical outcome against other aggressive cancer has been emphasized in
many recent studies but not in thyroid cancer. In our preliminary clinical data, PEI into a thyroid tumor leads to increase cavitations bubble activity and the cavitations bubble are a major contributor to
tissue heating by HIFU. In this study, we have tested whether HIFU with or without ethanol injection may reduce the viability and proliferation rate of the human thyroid cancer cell line.Methods: Thyroid
cancer cell lines (FB-1, SW1376, and K-1) were pelleted and exposed to different power levels of HIFU (2.7, 4.1, 8.7, 12.0 and 15.1W) generated by a 1.1 MHz focused acoustic transducer with or without
ethanol (2% or 4%). After exposure of HIFU, cell viability was monitored by flow cytometry with Annexin V/Propidium Iodide and trypan blue exclusion assay at each day.Results: The combined ethanol
and HIFU treatment at power level 5 significantly reduced the number of viable cells and increased the number of late apoptotic cells compared to treatment with either ethanol or HIFU
alone.Conclusions: Our in vitro data indicates that HIFU in combination with ethanol injection may be effective for the ablation treatment of locally aggressive thyroid cancer. Focused ultrasound can
enhance the therapeutic effect of anticancer agents via transient permeabilization of cell membranes (sonoporation) provided it operates at the power sufficient to induce cavitation in cancerous tissue.
Our current in vitro and future in vivo investigations will provide preclinical framework for clinical trials as non-invasive therapy to improve patient outcome in aggressive and recurrent thyroid cancers.



11.14 The Impact of BMI on the Presentation and Management of Pr imary Hyperparathyroidism

L. Ginocchio1, R. Caso Caso1, J. Zagzag1, J. Ogilvie1, K. Heller1, K. N. Patel1  1New York University School Of Medicine,Surgery,New York, NY, USA.

Introduction: Most patients with primary hyperparathyroidism present with no symptoms and often undergo focused surgery based on preoperative imaging and intraoperative assessment with good
outcomes. When compared to non-obese people, obese patients are at increased risk of multiple health problems including surgical complications. The objective of this study was to evaluate the
influence of morbid obesity in patients undergoing parathyroidectomy for primary hyperparathyroidism.   Methods: We reviewed 330 consecutive patients who were surgically treated for primary
hyperparathyroidism and had BMI data available. We collected demographic, clinical, and pathologic data from this cohort. Patients were stratified into three BMI groups; those with BMI <25, those with
BMI 25-35, and those with BMI >35.Results: Patients with higher BMIs were significantly more likely to have higher preop PTH levels. They were also less likely to have a correct sestamibi scan or preop
sonogram. Patients with higher BMIs were also less likely to have a PTH spike following removal of the affected parathyroid gland and were less likely to present with symptoms. Lastly, patients with
higher BMIs were more likely to have heavier parathyroid glands. However, the rates of complications, eucalcemia, and recurrence were similar for all patients.Conclusions: Patients with higher BMIs
may have less reliable pre-operative imaging, significantly higher preoperative iPTH levels, heavier parathyroids, but similar rates of complications and operative success.



11.15 Utility of At-Excision Intraoperativ e PTH for Unilateral Focused Parathyroidectomy

R. Casocaso1, J. Ogilvie1, K. Heller1, K. N. Patel1  1New York University School Of Medicine,Surgery,New York, NY, USA.

Introduction: The use of intraoperative parathyroid hormone (IOPTH) monitoring to predict successful unilateral focused parathyroidectomy is well documented. IOPTH criteria for successful
parathyroidectomy include a drop in IOPTH values of >50% from baseline and a return of the IOPTH to the normal range (<65 pg/mL). In patients with single gland localized on imaging study, we have
shown a potential surgical failure rate of up to 8% when IOPTH is not used. Based on this, in our practice, IOPTH levels are typically checked pre-incision (baseline), at-excision of the abnormal gland,
then at regular intervals until criteria are met. The purpose of this study was to assess the utility of at-excision IOPTH in determining completion of surgery. Methods: We reviewed the charts of 632
patients that underwent surgery for primary hyperparathyroidism from 2008 to 2011. Only patients in whom preoperative imaging studies localized a single gland and who were felt to be suitable
candidates for focused surgery (n= 475) were selected for further study. Results: Of these 475 patients, 145 patients (30.5%) had an IOPTH drop of ≥50% at-excision. 140 of these patients (96.6%) had
single gland disease and no recurrence at 6 months. 93 of the 145 patients had an IOPTH drop of ≥50% at-excision and into the normal range (<65 pg/mL). 91 of these 93 patients (97.8%) had single
gland disease with no recurrence at 6 months. An IOPTH spike at-excision of >120% of baseline was seen in 97 of the 475 patients (20.4%). Conclusions: Completion of surgery with an at-excision
IOPTH drop of ≥50% has a 96.6% cure rate. If the at-excision IOPTH falls ≥50% and into the normal range then the cure rate is 97.8%. Furthermore if an at-excision IOPTH is not performed, an IOPTH
spike may be missed in 20.4% of patients. This may lead to potentially unnecessary bilateral exploration. At-excision IOPTH can be successfully utilized to determine completion of surgery and may
result in an overall time, risk and cost benefit. 



11.16 The Relationship of Intraoperativ e Identif ication of Parathyroid Glands to Postoperativ e Hypoparathyroidism after Total Thyroidectomy for Cancer

M. Abouzeid1, J. Horwitz1, D. Treitl1, J. Ogilvie1, K. Heller1, K. N. Patel1  1New York University School Of Medicine,Surgery,New York, NY, USA.

Introduction: Hypocalcaemia is most common complication following thyroid surgery. Inadvertent parathyroidectomy is reported in up to 21% of cases, but has not been shown to result in postop
hypocalcaemia. The purpose of this study was to correlate the number of parathyroid glands identified intraoperatively with the number of parathyroids found in the surgical specimen and postoperative
hypoparathyroidism. Methods: A retrospective review of 291 consecutive total thyroidectomies for differentiated thyroid cancer was performed. All patients received supplemental calcium with some
receiving vitamin D- 1, 25 as well. Clinical characteristics, including age, tumor size, operative procedure, number of parathyroid glands identified intraop and on final pathology, auto-transplantation,
postop calcium and postop PTH were analyzed.  Postop hypoparathyroidism was defined as PTH<10ng/dl at 1 week. Permanent hypoparathyroidism was defined as PTH<10ng/dl at 6 months postop.
Hypocalcaemia was defined as total serum Ca<8.0mg/dl. Inadvertent parathyroidectomy was defined as parathyroid tissue detected on final pathology. Results: Initial postop hypoparathyroidism and
hypocalcaemia rates were 22% and 6.2% respectively, for all patients. Hypocalcaemia rates were 17.2% in the hypoparathyroid group and 3.1% in the normoparathyroid group (P=0.0002). On average,
3 parathyroid glands were identified intra-op in both groups. Inadvertent parathyroidectomy rate was 48.4% in the hypoparathyroid group and 32.2% in the normoparathyroid group (P = 0.02). Parathyroid
auto-transplantation was performed in 26% of the normoparathyroid patients and 43.8% of hypoparathyroid patients (P=0.008). The inadvertent parathyroidectomy rate was 20.2% when the surgeon
thought four parathyroid glands were identified versus 37.9% when three were identified, and 50.6% when less than three were identified (P=0.0001). The respective rates of hypoparathyroidism were
23.2 %, 23.3%, and 19.1% (p=0.73). Rate of permanent hypoparathyroidism was 1.5%. Conclusions: Although every attempt should be made to identify and preserve parathyroid glands during
thyroidectomy this is not always possible. This study demonstrates that the number of parathyroids identified does not correlate with the rate of transient or permanent hypoparathyroidism. 



11.17 Follicular Neoplasms: Does Size Matter?

Y. Ibrahim1, H. M. Masoodi1, T. Hu1, E. Kandil1  1Tulane University School Of Medicine,Division Of Endrocine & Oncologic Surgery,New Orleans, LA, USA.

Introduction: The value of thyroid nodule size in predicting malignancy in FNAC diagnosed follicular neoplasms is controversial.  The objective of this study was to further elucidate the relationship
between nodule size and risk of malignancy in indeterminate nodules by meta-analysis of current literature.Methods: Data Sources: Meta-analysis with systematic search of PUBMED and EMBASE was
performed. The effect of clinicopathologic parameters were calculated using relative risk (RR) Group differences by utilizing random-effects models.Study Selection:  From 717 potentially relevant
publications, 12 studies fulfilled the predetermined inclusion and exclusion criteria and were included in the meta-analysis. Studies were only included if they categorically documented the size of
indeterminate nodules and compared them with findings on surgical pathology. Nodules were divided into three groups according to the distribution of size of nodules: 0-2.0 cm, 2.0-4.0 cm, and >4.0
cm. Data including patient demographics, nodule characteristics, and study design was also extracted following review of appropriate studies by authors. Results: 2581 nodules were included in the
current analysis. Malignancy was identified in 496 (19.2 %) nodules. After adjustment for age and gender, patients with nodules in 2.0-4.0 cm had a greater risk of malignancy than those with nodules
less than 2 cm, with a pooled RR of 1.80  (95% CI 1.35 - 2.41). Nodules >4 cm had a higher incidence of malignancy (95% CI 1.59 - 2.50, pooled OR = 1.99) when compared to nodules <2
cm.Conclusions: Our meta-analysis suggests that higher risk of malignancy is associated with larger size of FNAC diagnosed follicular neoplasms.





11.18 Factors Associated with Success of Somatostatin Receptor Scintigraphy to Localize the Primary in Small Bowel Neuroendocrine Tumors

J. E. Maxwell1, S. K. Sherman1, D. Wang1, Y. Menda2, T. M. O'Dorisio3, J. R. Howe1  1University Of Iowa,Department Of General Surgery,Iowa City, IA, USA 2University Of Iowa,Department Of
Radiology,Iowa City, IA, USA 3University Of Iowa,Department Of Internal Medicine,Iowa City, IA, USA.

Introduction: Somatostatin receptor scintigraphy (SRS; Octreoscan) is used in the preoperative setting for neuroendocrine tumors to identify the location of the primary tumor and delineate the extent of
disease. SRS relies on SSTR2 expression, which is also the basis of octreotide treatment. Despite the presence of these receptors on most NETs, SRS sensitivity is limited in identification of primary
small bowel NETs (SBNETs). SBNETs tend to metastasize early, which makes early detection of the primary important if surgical cure is to be attempted. We set out to determine factors that correlate
with successful primary tumor localization by SRS in SBNETs.Methods: Records of patients with resected SBNETs were reviewed for SRS results, tumor size, multifocality, N, and M status. SRS
success was defined as a scan that found the primary tumor; uptake in mesenteric nodes alone was considered non-localizing. SSTR2 gene expression was analyzed in resected tumors and adjacent
normal tissue by quantitative PCR. Welch’s t-test or Fisher’s exact test were used to compare patient factors and gene expression between the groups.Results: Between 2005 and 2013, 58 patients
had resection of SBNETs. Of these, 38 (66%) had preoperative SRS. In less than half (37%), SRS identified the primary lesion. In this subset, only tumor size correlated significantly with SRS
localization (Table). SRS localization did not correlate with multifocal disease, presence or extent of nodal disease, nor metastatic disease. Overexpression of SSTR2 compared to normal tissue was
not significantly different between primary tumors that were and were not localized by SRS. As differences in gene expression might be more influential for successful imaging of small tumors
compared to larger tumors, SSTR2 expression was compared in tumors smaller than the mean size of 2 cm. Again, in this subset there was no difference in SSTR2 expression.Conclusions: In this
population, SRS failed to identify the primary tumor in the majority of SBNETs. Larger tumors were significantly more likely to be successfully localized. The SRS success group had significantly fewer
tumors < 2 cm compared to the group where SRS did not find the primary. Interestingly, although radiolabeled somatostatin analogues must bind to somatostatin receptors for successful SRS, SSTR2
gene expression in primary tumors did not correlate with successful primary tumor localization. This observation persisted when the subset of tumors < 2 cm were examined. These results suggest
that tumor volume rather than variation in SSTR2 expression is most important for SRS success, and support that SRS-negative primary tumors may still respond to therapy with somatostatin
analogues.



11.19 Extent of Thyroidectomy in Patients with Dominant Bethesda III Nodules

A. M. Madiedo1, B. Wang1, Y. Zhang1, J. I. Lew1  1University Of Miami,The DeWitt Daughtry Family Department Of Surgery, Division Of Surgical Endocrinology, University Of Miami Leonard M. Miller
School Of Medicine,Miami, FL, USA.

Introduction: In patients who undergo surgical resection for dominant thyroid nodules with Bethesda III (BIII) results by fine needle aspiration (FNA), a diagnostic dilemma may arise in determining the
extent of thyroidectomy. Patients who traditionally undergo thyroid lobectomy for definitive diagnosis, and show malignancy on final pathology, return for staged completion thyroidectomy. Malignancy
often unknown in the contralateral lobe of these patients may also otherwise help surgeons decide to perform initial total thyroidectomy. This study examines the rate of underlying malignancy in
dominant BIII thyroid nodules and respective contralateral lobes in patients who undergo staged or initial total thyroidectomy.Methods: A retrospective review of prospectively collected data of 83 patients
with dominant thyroid nodules BIII by FNA who underwent thyroidectomy at a single institution was studied in this surgical series. Patients with dominant BIII nodules underwent initial thyroid lobectomy
for definitive diagnosis unless there was a history of radiation exposure, familial history of thyroid cancer, obstructive symptoms, bilateral nodules and/or patient preference for which total thyroidectomy
was performed. Completion thyroid lobectomy was performed at least 3 months after initial lobectomy based on malignancy on final pathology. In patients with staged thyroidectomies, pathology
reports were reviewed for cancer on initial treatment and corresponded with reports from subsequent completion lobectomy.Results: Of 83 BIII patients, 34 underwent initial thyroid lobectomy and 49
patients underwent initial total thyroidectomy. Of 34 thyroid lobectomy cases, 65% (22/34) had thyroid cancer (papillary, n=20; follicular, n=2) and the remaining 35% (12/34) had benign nodules on final
pathology. Of this same group, 17 patients underwent subsequent completion thyroidectomy, of which 29% (5/17) had incidental cancers in the contralateral lobe on final pathology whereas the
remainder 71% (12/17) was benign. Of 49 BIII patients who underwent initial total thyroidectomy, 59% (29/49) had cancer and 41% (20/49) had benign dominant nodules on final histopathology. Of
those with malignancy, 10% (3/29) had known bilobar cancer (prior to operation), 24% (7/29) had incidental cancers in the contralateral lobe (on final pathology), and the remaining 66% (19/29) had a
malignant index nodule. Overall, 14.7% (5/34) of patients who underwent thyroid lobectomy had contralateral malignancy compared to 14.3% (7/49) who underwent initial total
thyroidectomy.Conclusions: There is a significant rate of malignancy is seen in surgical patients with dominant BIII nodules, and in contralateral thyroid lobes of patients with staged thyroidectomies.
Initial total thyroidectomy should be considered in all surgical patients with BIII nodules, and surgeons should preoperatively counsel patients for potentially more extensive operations due to high rates
of underlying thyroid malignancy.



11.20 Exogenous Schlafen 12 Expression In The Lncap Prostate Cancer Cell Line Modulates Cell Differentiation

P. L. Kovalenko1, M. D. Basson1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Epithelial proliferation is necessary for prostate gland development and maintenance and uncontrolled proliferation leads to malignancy;  less is known about the role of epithelial
differentiation. Schlafen 3 (Slfn3) is a key regulator of rodent intestinal epithelial differentiation. Schlafen 12 (SLFN12) is another member of the Schlafen superfamily with 68% sequence similarity.  We
hypothesized that SLFN12 overexpression in prostate epithelial cells would modulate cell morphology and expression of Dipeptidyl peptidase-4 (DPP4) and Prostate-specific antigen (PSA), markers of
prostatic epithelial differentiation.Methods: Differentiation of the prostate cancer cell line LNCaP was evaluated after exogenous expression of SLFN12 by an adenoviral vector coding for SLFN12-GFP
(Ad-GFP-SLFN12) or GFP only expressing virus (control).  Transcript levels of SLFN12, DPP4 and PSA were evaluated by RT-PCR and PSA protein by Western blotting.  Because MLK and one of its
downstream effectors (ERK) have previously been implicated by some investigators in some aspects of prostate epithelial differentiation, we conducted further studies in which LNCaP cells were co-
treated with DMSO (control),  PD98059 (ERK inhibitor) or CEP 1347 (MLK inhibitor) during transfection with Ad-SLFN12 for 48 hours.  The efficacy of these inhibitors was confirmed by Western blotting
for phosphorylated and total ERK.Results: Treatment of LNCaP cells with Ad-SLFN12 resulted in increased cellular branching and vacuolization compared to Ad-GFP-virus-treated cells, changes that
indicate a more differentiated phenotype.  Ad-SLFN12 treatment of the prostate cells also increased DPP4 expression 3.1±0.4 fold (p<0.05) but reduced PSA expression by 56.6±4.6% fold (p<0.05)
compared to Ad-GFP-treated controls.  Further studies focused specifically on DPP4 as a marker of differentiation. Inhibiting either MLK or ERK did not alter DPP4 expression. Furthermore, SLFN12
overexpression promoted DPP4 expression either when MLK or ERK were blocked. In parallel studies, MLK suppression slightly reduced basal SLFN12 expression in untransfected cells and also
slightly reduced but did not block Ad- SLFN12-induced overexpression of SLFN12, whereas ERK inhibition had no effect. SLFN12 overexpression significantly increased ERK signaling however its
suppression by inhibitors did not reverse SLFN12 induced changes of DPP4 and PSAConclusions: SLFN12 may regulate differentiation in prostate epithelial cells, at least in part independently of ERK
or MLK. Understanding how SLFN12 influences differentiation may allow us to manipulate epithelial differentiation and ultimately influence the phenotype of prostatic malignancy.
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12.01 A Nationwide Analysis of Clinical Outcomes among Newborns with Esophageal Atresia and Tracheoesophageal Fistulas

B. Wang2, B. J. Allan2, J. Tashiro2, P. P. Parikh3, E. A. Perez1, A. R. Hogan1, H. L. Neville1, J. E. Sola1  1University Of Miami,Division Of Pediatric Surgery,Miami, FL, USA 2University Of Miami,Department
Of Surgery,Miami, FL, USA 3University Of Miami,Miller School Of Medicine,Miami, FL, USA.

Introduction:  Esophageal atresia and tracheoesophageal fistula (EA/TEF) is a rare congenital anomaly that without surgical correction is highly fatal. The purpose of our study was to examine national
outcomes in newborn patients with EA/TEF in the United States.Methods:  Inpatient admissions for pediatric patients with EA/TEFs admitted at less than 8 days of age were selected using the Kids’
Inpatient Database (1997-2009). Patient demographics, socioeconomic measures, dispositions, survival and surgical procedures performed were analyzed using standard statistical method.Results:
 A total of 3,312 cases were identified with diagnosis of EA/TEF. The majority of patients were male (53% vs. 47%) and white (62%). When weighted against their proportion in total live birth in the
population, white infants showed a higher chance of having the condition compare to other ethnicities (P<0.001). A cardiac abnormality was the most common comorbidity including patent ductus
arteriosus (36%), atrial septal defect (21%), and ventral septal defect (VSD) (15%). The mean birth weight of the cohort was 2400 grams. Overall all-cause in-hospital mortality was 8.2%. Mortality rates
were stable throughout the study period (1997-2009). Univariate analysis revealed lower survival in patients with acute respiratory distress syndrome (ARDS), VSD and birth weight< 3,000 g (all
P<0.001). Multivariate analysis identified black race (hazard ratio (HR) = 2.46), development of ARDS (HR=3.54) and presence of VSD (HR=2.46) as independent predictors of in-hospital mortality. The
majority (66%) of patients admitted to non-children’s hospital were transferred to other hospitals. After excluding transfers, Children’s hospitals has a significant lower mortality rate (12%) than non-
children’s hospitals (17%) (P=0.008). Mortality analysis based on surgical procedures revealed that patients who had only a surgical feeding tube placement (G or GJ tube) but no tracheal or
esophageal procedures accounted for 6.1% of the cohort and had a 30% mortality rate (P<0.001, HR=10.0). Patients who had a surgical feeding tube placement and a tracheal fistula repair but no
esophageal reconstruction comprised 12% of the study population and had a mortality of 11%. Most patients had repairs of both EA and TEF (82%), with a mortality of 2.3%.Conclusions:  White infants
have a predisposition to have EA/TEF compare to other ethnicities. Overall all-cause mortality of EA/TEF in newborns has been stable for the last decade in the United States. Mortality was significantly
lower at children’s hospitals compared to non-children’s hospitals. Black race, development of ARDS and presence of VSD were identified as independent predictors of in-hospital mortality.



12.02 Comparison of Arthrotomy Knife to Bov ie Blade in Performing the Myotomy during Laparoscopic Pyloromyotomy

P. G. Thomas1, N. E. Sharp1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Department Of Pediatric Surgery,Kansas City, MO, USA.

Introduction: Laparoscopic pyloromyotomy was performed at our institution using an arthrotomy knife until it became unavailable in 2010, which required implementation of an alternative instrument.
Thus, we adapted the use of the blunt Bovie tip to make the muscular incision.  This study compared the outcomes between using the arthrotomy knife versus the Bovie blade to complete laparoscopic
pyloromyotomies.Methods: A retrospective review was performed on all patients who underwent a laparoscopic pyloromyotomy from October 2007 to September 2012.  Those who underwent
arthrotomy knife pyloromyotomy were compared to those performed with the Bovie blade.  Standard patient demographics, diagnostic measurements, metabolic profiles, length of stay, operative time,
and complications were compared between the groups. Data for continuous variables are expressed as mean ± standard deviation.  Statistical comparisons were made using Student’s t-test for
continuous data and Fisher’s exact test for nominal data, depending on the sample size.Results: 381 patients were included, with 191 in the arthrotomy group and 190 in the Bovie blade group.  There
were no significant differences between groups in age, weight, gender, sonographic pyloric dimensions, electrolyte levels, or length of stay. Mean operative times were 15.8 ± 5.6 minutes with knife and
16.4 ± 5.3 minutes for Bovie blade (P=0.24).  In the arthrotomy knife group, there was 1 incomplete pyloromyotomy who underwent balloon dilation for recurrent stenosis, subsequently requiring repeat
pyloromyotomy. Other complications included 1 omental herniation in the knife group and 1 wound infection in each group.  Also, readmission rate was greater in the arthrotomy knife group (5.7%)
when compared to the Bovie blade group (3.1%).Conclusions: The use of a Bovie blade appears to offer no objective disadvantages compared to the arthrotomy knife when performing laparoscopic
pyloromyotomy.



12.03 Ov eruse of Routine Fluoroscopic Gastrostomy Studies in a Children's Hospital

I. J. Zamora1, S. C. Fallon1, R. C. Orth2, M. E. Kim1, M. L. Brandt1, M. E. Lopez1, D. E. Wesson1, J. R. Rodriguez1  1Baylor College Of Medicine,Texas Children's Hospital, Division Of Pediatric Surgery,
Michael E. DeBakey Department Of Surgery,Houston, TX, USA 2Baylor College Of Medicine,Edward B. Singleton Department Of Radiology, Baylor College Of Medicine, Houston, TX,Houston, TX, USA.

Introduction: Gastrostomy tubes are often dislodged or exchanged in children.  Indications for fluoroscopic examination of a gastrostomy include concern for malposition, dislodgement, leak, or gastric
outlet obstruction.  We hypothesized that the majority of studies obtained at our institution were not ordered for one of the aforementioned indications and do not ultimately affect patient
management.Methods: All fluoroscopic gastrostomy studies performed from January 2011 to December 2012 were reviewed through our hospital-wide imaging system (PACS). Transgastric
jejunostomy studies were excluded. Patient demographics, indications for the study, placement technique, elapsed time since placement, gastrostomy type, imaging findings, and short-term outcomes
were recorded. Chi-square analysis was used to evaluate relationships between categorical variables. Results: During the study period, a total of 337 patients who underwent fluoroscopic gastrostomy
studies were identified (mean patient age 5.4+6.3 years). Sixty-two percent (n=208) of the studies were ordered in asymptomatic patients to confirm tube placement location after routine exchange or
replacement. Indications for symptomatic patients represented a minority of the studies ordered (38%, n=129). Ordering physicians were primarily non-surgeons (72%, n=242). Abnormal findings were
observed in 4.8% (n=16) of all patients, four (1.2%) of which required an operative intervention.  Vomiting was the primary presenting symptom in patients who had gastric outlet obstruction as a result
of the gastrostomy. Routine studies for asymptomatic tube exchange (typically performed at post-operative day 45-60) after initial placements were abnormal in 3.2% (2/63) of patients. The 2.9% (6/208)
abnormal study rate for asymptomatic patients was significantly lower than the 7.9% (10/129) rate in the patients who were evaluated for symptomatic indications (p=0.03).Conclusions: The majority of
fluoroscopic gastrostomy studies ordered at a tertiary care center are unnecessary for patient care. Development of standardized guidelines based on clinical indications is necessary to decrease the
number of extraneous gastrostomy studies and their resulting burden. 



12.04 Using Quality Improv ement Methods to Change Surgical Practice: A Case Example of Pediatr ic Soft Tissue Abscesses

J. B. Mahida1, J. P. Sulkowski1, K. Kurtovic1, J. C. Cooper1, B. D. Kenney1, K. J. Deans1, P. C. Minneci1  1Nationwide Children's Hospital,Columbus, OH, USA.

Introduction: Surgical drainage of pediatric soft tissue abscesses (STA) can be performed using a variety of techniques. Although there may be several equally effective procedures, one may reflect
higher quality by using less resources or causing less morbidity. The purpose of this project was to use a quality improvement (QI) process to promote surgeon adoption of an abscess drainage
technique that would improve the efficiency and quality of care for patients with STAs.Methods: Surgical treatments for STAs at our institution included packing, ring drain (RD), and straight drain (SD)
placement. Potential benefits of SDs include a single incision with less pain and scarring and no need for a follow-up appointment for drain removal. A QI initiative to encourage the use of SDs began in
October 2012. The QI initiative included: discussions with the surgeons about the potential benefits of SDs in terms of morbidity and efficiency; ensuring availability of supplies for SD placement in the
operating rooms; standardized discharge instructions for patients; and education of all providers involved in the patients’ care including the operating room, inpatient and clinic nursing staffs, and the
infectious disease service. The primary outcome measures were the proportion of STAs drained using SDs, the average number of clinic visits following drainage, and the proportion of patients not
requiring follow-up. The balance measure was the complication rate, defined as the need for an additional drainage procedure. Data were compared before and after beginning the QI initiative.Results:
Four months after beginning the QI initiative, the proportion of STAs drained by SDs was significantly increased from 23.0% to 72.7% (Figure 1, p<0.05) and the proportion of patients requiring a follow-
up clinic appointment decreased from 70.6% to 29.9% (p<0.05). The mean number of clinic visits per STA patient decreased from 0.81 visits per patient to 0.31 visits per patient (p<0.05). These
changes were sustained after eight months with 76.6% of STAs being treated with SDs (Figure 1) and 29.9% of STA patients requiring a follow-up clinic visit with a mean 0.34 visits per patient.
Complication rates were similar for both RD and SD drains (RD: 1.6%, SD: 1.9%, p=0.57).Conclusions: This QI initiative produced a rapid and sustained shift in surgeon practice with an increased use
of SDs and a corresponding decrease in the need for follow-up visits with no increase in complications. Keys to the success of this initiative were facilitating the preferred procedure and broad
involvement and education of the multiple teams involved in the care of these patients. This project demonstrates a QI process that can be used to improve the quality and efficiency of surgical care.



12.05 Dev elopment of a Hospital Quality Improv ement Init iativ e for Infants with Central Line Insertions through Identif ication of Complication Risks

S. C. Fallon1, M. E. Kim1, S. A. Vasudevan1, J. G. Nuchtern1, E. S. Kim1  1Baylor College Of Medicine,Division Of Pediatric Surgery, Michael E. DeBakey Department Of Surgery,Houston, TX, USA.

Introduction: Hospitalized infants less than one year old often require central venous catheters (CVC) for prolonged therapy.  Due to the small size of the patients and catheters, these procedures can
be fraught with complications.  However, the current literature has limited data describing the complication profile for this young population.  By identifying this profile, quality improvement initiatives can
be directed at decreasing complication rates in this fragile patient population. The purpose of this study was to review outcomes associated with CVC insertion in this high-risk group and compare
these outcomes to those in older children in order to develop directed interventions to improve outcomes.Methods: This is an IRB-approved retrospective study of pediatric patients receiving a tunneled
central line (TCL) or port-a-cath (PAC) from 2007-2010.  Patients receiving their first CVC from age 0-12.0 months (infants) and 12.1-36 months (toddlers) were compared.  Femoral, non-tunneled, and
hemodialysis catheters were excluded.  Complications (<30 days) included infection, malposition, malfunction, intraoperative, and need for operative exchange.  Statistical analysis included Student’s t-
test and chi-square where appropriate, and a Kaplan-Meier survival analysis to identify differences in the catheter life between infants and toddlers until either exchange or removal.Results: We
identified 115 infants and 129 toddlers who underwent CVC insertion during the study period.  Infants were more likely to have a CVC placed for a gastrointestinal condition and were more likely to have
TCL.  Toddlers were more likely to have cancer as an indication for line placement and were usually treated with PAC (Table 1).  Complication rates were higher in the infant group, as was the operative
exchange rate.  Higher infection rates in the Infant group compared to the Toddler group appeared to contribute to the difference in early complications and exchange rates.  A survival analysis indicated
improved catheter duration in toddlers (Fig. 1, p<0.001)Conclusions: In this study, infants had a higher early complication rate, mostly attributable to infection, than their older counterparts.  This
difference could be explained by increased use of TCL for daily TPN in infants with gastrointestinal anomalies, as opposed to PAC for chemotherapy infusion in older children.  These data have
prompted a number of targeted quality improvement initiatives to address the relevant complications in this infant population.





12.06 Near-Infrared Spectroscopy: A Potential Tool to Monitor for Neurologic Complications In Neonatal ECMO Patients

F. Sheikh1,2, I. J. Zamora1,2, C. G. Ethun1,2, M. Kim1,2, D. L. Cass1,2,3,4, T. C. Lee1,2,3,4, S. E. Welty1,3, O. O. Olutoye1,2,3,4  2Baylor College Of Medicine,Michael E. DeBakey Department Of
Surgery,Houston, TX, USA 3Baylor College Of Medicine,Department Of Pediatrics,Houston, TX, USA 4Baylor College Of Medicine,Department Of Obstetrics And Gynecology,Houston, TX, USA 1Baylor
College Of Medicine,Texas Children's Fetal Center,Houston, TX, USA.

Introduction: Ligation of the right carotid artery for venoarterial extracorporeal membrane oxygenation (ECMO) predisposes patients to decreased cerebral perfusion. We hypothesized that near-infrared
spectroscopy (NIRS) can identify alterations in cerebral perfusion and reveal an association with neurologic complications in neonatal ECMO patients.Methods: Neonates with congenital diaphragmatic
hernia (CDH) who were eligible for ECMO support were recruited for NIRS monitoring from 2010 to 2013.  CDH patients who did not undergo ECMO cannulation served as controls. Probes measuring
cerebral tissue oxygen saturation (SctO2) of the right and left brain were placed on the scalp within the first 24 hours of life. SctO2 was continuously monitored in both hemispheres every 2 seconds until
24 hours following either CDH repair or ECMO decannulation, whichever occurred later. A SctO2 cutoff value corresponding to one standard deviation below each patient’s mean SctO2 was used to
determine substantial decreases in tissue oxygenation. SctO2 measurements for each hemisphere and patient groups were analyzed using Chi-square, Fischer’s exact test and ANOVA as
appropriate.Results: Twenty neonates were enrolled.  Mean gestational age at birth was 37.5+1.8 weeks. Seventeen (85%) survived. The 6 (30%) neonates that required venoarterial ECMO support
underwent CDH repair while on ECMO. Neurologic complications (seizures, infarct and/or intracranial hemorrhage) occurred in 3 patients, all within the ECMO group. Non-ECMO control patients
exhibited higher SctO2 in both left and right hemispheres compared to ECMO patients (Table 1). Following ECMO cannulation mean cerebral oxygenation decreased significantly, particularly on the
right.  Although ECMO patients that developed neurological complications had overall higher SctO2 compared to ECMO patients without complications, they had substantial decreases in tissue
oxygenation over a greater proportion of time following CDH repair compared to ECMO patients without complications, (left 36% vs. 10%, p=0.36 and right 15% vs. 8%, p=0.68). Greater variability in left
cerebral perfusion compared to right may reflect a “steal” phenomenon in ECMO patients after right carotid artery ligation.Conclusions: Near-infrared spectroscopy may be useful for monitoring cerebral
perfusion and risk for neurologic complications in neonates with CDH on ECMO.  Cerebral perfusion related to ECMO cannulation is further decreased following CDH repair in neonates that developed
neurologic complications. Verification with a larger study series is warranted to further investigate the utility of NIRS in predicting these complications.



12.07 Heart Rate Variability Analysis Is More Sensitiv e At Identifying Neonatal Sepsis Than Conv entional Vital Signs

A. A. Mrazek1, M. T. Shabana1, G. L. Radhakrishnan1, G. C. Kramer1, R. S. Radhakrishnan1  1University Of Texas Medical Branch,Surgery,Galveston, TX, USA.

Introduction: Of the total of 4 million neonatal deaths worldwide, sepsis remains the largest preventable source of neonatal mortality in the world. Incidence of sepsis is significantly higher in infants
with a birth weight of less than 1000g (ELBW, 26 per 1000 live births) than in larger infants (8-9 per 1000 live births). Early initiation of appropriate antimicrobial therapy within 1 hour of recognition of
sepsis has been shown to be the only consistent factor associated with better survival. Nonconventional vital signs, such as time and frequency domain heart rate variability (HRV) analysis and
noninvasive cardiac output, have been shown to be useful adjuncts to sepsis detection in many patient groups.  Their utility in ELBW neonates is unclear.Methods: With IRB approval, 11 ELBW neonatal
ICU patients were enrolled in this study. In total, 4 septic and 7 nonseptic patients were enrolled. Patients were excluded from study if they had any major chromosomal abnormalities, cardiac defects,
or weighed more than 1000 g. Baseline data from nonseptic patients were collected.  Data from septic patients were collected for the first 5 hours after confirmation of sepsis by culture. ECG waveform
was collected from the bedside monitor using PowerLab.  The RR intervals were calculated using Lab Chart software, then imported into Nevrokard software for heart rate variability analysis in both the
time and frequency domain. The standard deviation of the RR interval (SDRR), pNN50, cardiac sympathetic index (CSI), cardiac vagal index (CVI), very low frequency (VLF), low frequency (LF), and high
frequency (HF) power were calculated. The first 5 hours after diagnosis of sepsis were compared to the baseline values of the nonseptic patients and evaluated for statistical significance (<0.05). The
subjects were connected to a Cardiotronic Aesculon device to measure heart rate (HR), mean arterial pressure (MAP), stroke volume (SV), cardiac output (CO), index of contractility (ICON) and blood
oxygen saturation (SpO2).Results: All of the HRV measurements in both the time and frequency domain showed statistical significance in septic patients vs. nonseptic controls. HR, SV, CO, MAP, and
SpO2 did not show statistical significance between the first 5 hours of diagnosis of sepsis and the average value of nonseptic patients. Septic patients had a significantly lower ICON than their
nonseptic counterparts.Conclusions: These results indicate that nonconventional vital signs such as HRV and ICON are more sensitive than conventional vital signs, such as HR and MAP, in the
confirmation of sepsis in ELBW neonates. HRV and ICON may allow for earlier identification of septic physiology.



12.08 Diagnostic Imaging Strategies in Pediatr ic Appendicit is: Use of Ultrasound and Computed Tomography at Tertiary and Referr ing Hospitals

J. H. Wood1,2, E. Hodgman2, L. Burkhalter1, M. Subramanian2, J. Fickes1, N. Khan1, R. Foglia1,2  1Children's Medical Center,Pediatric Surgery,Dallas, Tx, USA 2University Of Texas Southwestern
Medical Center,Dallas, TX, USA.

Introduction: Concerns about the risks of radiation exposure related to computed tomography (CT) in childhood have altered diagnostic practices for a number of diseases including pediatric
appendicitis.  In some centers, abdominal ultrasound (US) has largely supplanted CT as the imaging modality of choice for appendicitis.  This study aims to evaluate the utilization of US and CT as the
initial diagnostic imaging modality for suspected acute appendicitis in a selected group of patients at an academic children’s hospital (CH) and referring hospitals (RH) in a major urban
center.Methods: After IRB approval, we retrospectively reviewed the medical records of all boys aged 8 to 14 who underwent appendectomy at our institution between April 2010 and March 2011.  Girls
were excluded from the study to avoid the confounding influence of gynecological issues on choice of diagnostic strategies.  Data collected included surgical history and physical examination findings,
use of imaging, and operative findings.  Categorical data were compared using Fischer’s exact test.Results: A total of 385 boys aged 8-14 underwent appendectomy during the study period.   Of these,
147 (38.2%) were transferred from a RH.  Pediatric appendicitis scores did not differ significantly between the two groups.   Rates of appendectomy without pre-operative imaging were not different
between the two groups (7% CH vs. 6% RH).  Of the 147 RH transfers, 40 (27%) had no imaging prior to transfer.  Of these, 31 (77%) underwent imaging at the CH prior to appendectomy.  Children who
presented to the CH were more likely to undergo US as the initial diagnostic imaging test (69% vs. 7%, p <0.0001).  Overall, children were more likely to undergo CT as a component of their work-up if
they presented first to a RH (65% vs. 7%, p < 0.0001).   There were no significant differences in the rates of perforated appendicitis or non-therapeutic appendectomy between the two
groups.Conclusions: Regarding the initial evaluation of suspected appendicitis in boys, this study shows a 1:10 ratio of CT:US utilization at an academic children’s hospital, and the reciprocal 10:1 ratio
at referring community hospitals.  Since CT and US were equally effective at making a diagnosis of appendicitis, long term risk of radiation exposure related to CT should be minimized by choosing US
as the initial imaging study.  Additionally, the paucity of patients operated on without an imaging study in our series suggests that more work is needed to define a subset of patients who need no
diagnostic imaging prior to appendectomy.



12.09 Parental Pre-operativ e Attitudes About Pediatr ic Surgical Procedures: There Is Nothing to Fear but Fear Itself

R. Wright1, A. Herbert2, S. Tan1, C. M. Mueller1  1Stanford University,Pediatric Surgery,Palo Alto, CA, USA 2Cornell University,School Of Medicine,Ithaca, NY, USA.

Introduction: Pediatric surgeons and associated healthcare professionals spend a great deal of time counseling patients and families about upcoming procedures.  Nonetheless, few formal attempts
have been made to assess parental attitudes and concerns in the pre-operative period. Without a clear understanding of these concerns, our attempts to address them may be ineffective which may
lead to dissatisfaction with care delivery.  Our survey was designed to examine and categorize parental understanding and fears about their children’s surgery.Methods: 150 parents were approached
during pre-operative visits to Pediatric General Surgery clinic.  They were given a questionnaire aimed at identifying the questions and fears they had about their children’s upcoming procedure.  Parents
were also asked to assess their concerns about surgical scars in terms of potential appearance, length, width, and location.  Parents finally were asked about their preferences for minimally-invasive
surgical (MIS) vs. open techniques. Results: The majority of parents (89%) reported having some questions prior to surgery.  Two important categories were identified: 28% of parents focused on
issues of safety, including risks and complications, and 26% asked about post-operative recovery time.  Parents also inquired about details of the procedure (17%), pre-operative issues (10%), pain
(10%), success rate of surgery (9%), and scar appearance (8%). In terms of parental fears/concerns, the largest group again revolved around potential complications (29%).  Concerns about post-
operative pain (14%), anesthesia (12%), recovery (11%), patient anxiety (10%), and cosmesis (5%) were also present.  Many parents had concerns even after having spoken with a surgeon: Only 16%
denied having residual fears.Parents were generally very accurate in their description of the upcoming procedure (97%) and the benefits to be gained (93%).When given the option, the vast majority of
parents surveyed (96%) preferred MIS to open approaches.  However, only 15% of parents considered switching their child’s care to another facility in order to have the procedure performed minimally-
invasively. Finally, parents were surprising neutral in their concern for all aspects of surgical scars: potential appearance (mean = 3.02, SD 1.81), length (mean = 3.00, SD 1.88), width (mean = 3.01, SD
1.81), and location (mean 3.00, SD = 1.80).  No significant differences were found based on gender or age of children or parents. Conclusions: While pre-operative surgeon-parent discussions are
effective in describing procedures and their benefits, residual concerns linger for many parents.  Most of these focus on issues of safety, especially potential complications.  The amount of time required
for post-operative recovery was also an important issue for parents, while cosmesis was not.  We propose that a clearer understanding of these concerns will help pediatric surgeons to relieve parental
anxiety and improve patient care and satisfaction. 



12.10 Aspects of Parental Mental Health Associated with Surgical Treatment of Infants in the NICU

E. P. Tagge1, K. H. Parker2, E. L. Natali3, C. L. Neece2  1Loma Linda University,Division Of Pediatric Surgery,Loma Linda, CA, USA 2Loma Linda University,Department Of Psychology,Loma Linda, CA,
USA 3University Of Phoenix,School Of Social And Behavioral Science,Ontario, CA, USA.

Introduction: Admission of an infant to a Neonatal Intensive Care Unit (NICU) for surgery is a traumatic event for the family. Previous studies have documented that a NICU admission is a major source
of stress for parents. Emotional distress caused by this experience has implications for parental physical health, which may subsequently impact the infant’s health. We performed a comprehensive
evaluation of the mental health of NICU parents, examining for additional negative factors such as anxiety, depression and acute stress disorder (ASD) as well as potential positive factors such as well-
being and coping styles.Methods: Data were abstracted from a larger data set examining the relationship between parental mental health and NICU infant outcomes. Parents of NICU surgical infants
completed a questionnaire which included basic demographics as well as the following validated psychological instruments: 1) The Brief COPE Inventory; 2) Parental Stressor Scale: NICU (PSS:
NICU); 3) The Psychological Well-Being Scale; 4) Quality of Life Inventory; 5) Center for Epidemiologic Studies-Depression Scale (CES-D); 6) Stanford Acute Stress Questionnaire.Results: Completed
questionnaires from parents of 21 surgical babies managed in our Level III NICU were analyzed. The majority of the families were low income, with 8 families falling below the poverty line. Less than
half of the mothers were married (42.9%), the majority of parents disclosed that their pregnancy was not planned (52.4%), and 15 families reported not having any prenatal counseling. The mean CES-
D depression score was 17.95, with 10 parents reporting clinical levels of depression. Full criteria for ASD was met in 4.8% parents, while a much larger percentage met the clinical cut-offs for the
hallmark symptoms of ASD: dissociation (9.5%), anxiety (66.7%), avoidance (23.8%), and re-experiencing (28.6%). Parents endorsed a mean stress level score of 2.52 on the 4-point PSS: NICU scale,
indicating moderate to high levels of stress. On the positive side, parents rated satisfaction with their quality of life similar to that of the normative population. Moreover, parents rated their psychological
well-being between 4-5 in most domains of the Psychological Well-Being Scale (6 point scale), suggesting that parents were well adjusted in areas including positive relations (M=4.88), autonomy
(M=4.62), environmental mastery (M=4.74) and purpose in life (M=4.84). The COPE inventory documented that emotion-focused coping (M=6.86, SD=1.14) was used more often than problem-focused
coping (M=5.12, SD=1.19; t(19) = 5.87, p < .01) or other coping strategies (M=2.75, SD=.66; t(19) = 16.47, p < .01).Conclusions: Significant mental health issues exist among parents of surgical NICU
babies. However parents also reported psychological strengths that may help facilitate resilience. Identification of these positive and negative factors facilitates targeted interventions, with potential
benefits for both the parents as well as their infants.



12.11 Not All Pulmonary Hypoplasia Is The Same: A Comparison of Pulmonary Outcomes in Neonates with Congenital Lung Malformation and Congenital
Diaphragmatic Hernia

A. C. Akinkuotu1,2, F. Sheikh1,2, I. J. Zamora1,2, D. L. Cass1,2,3,4, T. C. Lee1,2, C. I. Cassady1,5, A. R. Mehollin-Ray1,5, J. Williams1,5, R. Ruano1,4, S. E. Welty1,3, O. O. Olutoye1,2,3,4  1Baylor College Of
Medicine,Texas Children's Fetal Center,Houston, TX, USA 2Baylor College Of Medicine,Michael E. DeBakey Department Of Surgery,Houston, TX, USA 3Baylor College Of Medicine,Department Of
Pediatrics,Houston, TX, USA 4Baylor College Of Medicine,Obstetrics And Gynecology,Houston, TX, USA 5Baylor College Of Medicine,Radiology,Houston, TX, USA.

Introduction: Congenital lung malformations (CLM) and congenital diaphragmatic hernias (CDH) may be associated with pulmonary hypoplasia; yet pulmonary hypertension is more typically
associated with CDH. We hypothesize that given equivalent degrees of pulmonary hypoplasia, neonates with CDH experience worse morbidity than those with CLM.Methods: A chart review of all
fetuses diagnosed with CDH and CLM at a comprehensive fetal center between January 2000 and June 2013 was performed. Patient characteristics and outcomes were compared between groups.
Lung volumes were measured by fetal MRI-based calculations of the observed-to-expected total lung volumes (O/E-TFLV) corrected for gestational age. For fetuses with CLM, O/E-TFLV was based on
the volume of normal lung tissue. A sub-analysis of patients with equal lung volumes was then performed.Statistical analyses were performed using the Mann-Whitney test for continuous variables and
Fischer’s Exact test for categorical variables.Results: Of the 281 patients, 179 had CDH and 102 had CLM.  There was no difference in the gestational age at birth (37.5±2.4, CDH vs. 38.1±3.0, CLM
wks.; p=0.059) between the unmatched groups. Fetuses with CDH had overall smaller mean O/E-TFLV than those with CLM (34.2±15.2% vs. 88.9±31.2%; p<0.001). In addition, those with CDH had a
higher incidence of pulmonary hypertension on echocardiogram (55.7% vs. 4.1%; p<0.001), 6-month mortality (30.3% vs. 3.5%, p<0.001), supplemental oxygen requirement at 30 days of life (51.4% vs.
7.2%; p<0.001) and length of hospital stay (44.5 vs. 4 days, p<0.001).Of the patients matched by O/E-TFLV, there were 19 CDH and 25 CLM, as several patients had the same lung volumes. Those with
CDH had a significantly higher incidence of pulmonary hypertension than those with CLM (40 vs. 5.3%; p=0.013). There were no differences in 6-month mortality, duration of mechanical ventilation and
the use of extracorporeal membrane oxygenation between groups but those with CDH had a longer hospital stay than those with CLM (29.5 vs. 6 days; p=0.046) (Table1). CDH patients were three
times more likely to require supplemental oxygen at 30 days of life than those with CLM (36% vs. 11.1%, p=0.086)Conclusions: When matched by equivalent lung volumes, patients with CDH
experience worse morbidity compared to those with CLM as evidenced by longer hospital stays, incidence of pulmonary hypertension and requirement of supplemental oxygen at 30 days of life. Our
findings suggest that fetal lung volume parameters commonly used to predict outcomes for fetuses with CDH should not be extrapolated for fetuses with CLM.



12.12 Propranolol for the Treatment of Pediatr ic Hemangiomas

J. A. Gieske1, D. W. Kays1, S. D. Larson1, S. Islam1  1University Of Florida,Pediatric Surgery/Surgery,Gainesville, FL, USA.

Introduction: Propranolol has been used in clinical practice to treat pediatric hemangiomas (HA) since 2008 and trials have shown its efficacy in inducing lesion regression. However, few studies have
compared outcomes such as recurrence and complication rates with propranolol vs. steroid and other therapies. Methods: A retrospective cohort study of 130 patients aged 0-18 years diagnosed with
HA between 2008-2013 was performed. The majority of patients (n=102) were managed by observation. Patients who were treated with propranolol (2 mg/kg/day) (n=19) were compared to patients
treated with steroids and others (n=10).  Recurrence and complication rates were determined. Results: 134 patients with HA were identified. 4 patients were excluded due to loss of follow-up. 102
patients with HA were managed expectantly. HA location also varied between the two groups, which may have guided therapy choice. The neck was involved in 10% (1/10) in the steroid group vs. 22%
(4/18) in the propranolol group. 11% (2/18) of the propranolol patients had HA that involved the subglottic region vs. no patients in the steroid group. Of the steroid group (n=10), 3 patients were treated
with oral corticosteroids alone, while 7 were in combination with laser, topical treatment, or antibiotics. Of the propranolol treatment group, 13 patients were treated with oral propranolol alone, with 4
patients receiving other topical medications as well. Average duration of propranolol therapy was 9.4 months. 60% (6/10) of patients treated with steroid therapy experienced regression of HA vs. 83%
(15/18) of patients treated with propranolol. 30% of patients (3/10) in the steroid group experienced recurrence vs. 11% of patients (2/18) with propranolol. All responded to re starting therapy. Bleeding
after treatment initiation occurred in 20% of patients with steroids, while only 5% of patients in the propranolol group. Complications from propranolol included bradycardia (11%) and disequilibrium
(5%).Conclusions: In our series, propranolol therapy was safe, as effective, and had a very low incidence of side effects when compared to steroid treatment of HA. We recommend and use propranolol
as first line therapy now, and suggest larger prospective studies to better understand the efficacy. 



12.13 A Nov el Prognostic Scale Specific For Pediatr ic and Adolescent Osteosarcoma: A Population-Based Clinical Outcomes Study Inv olv ing 1,742 Patients
from the Surv eillance Epidemiology and End Result

S. Rogal1,2, S. Pawar1,5, R. S. Chamberlain1,3,4  1Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 2University Of Michigan,School Of Public Health,Ann Arbor, MI, USA 3Rutgers New Jersey
Medical School,Newark, NJ, USA 4St. George's University School Of Medicine,St. George's, St. George's, Grenada 5Rutgers School Of Public Health,Piscataway, NJ, USA.

Introduction: Osteosarcoma (OS) is the most common pediatric bone tumor, but only accounts for 3% of all childhood cancers.  Neoadjuvant chemotherapy and limb-sparing surgery have improved
overall survival for many patients.  In 2010, the NIH reported the overall relative 5-year survival rate (age<25) of 61.6%, which represents only a modest increase since the 1990s. In addition, despite
earlier treatment initiation with aggressive multimodality regimens, 30-40% of patients with localized disease will develop metastasis.  This study sought to identify clinical and tumor specific factors
that influence prognosis in an effort to develop a prognostic scale to guide current therapy in high-risk groups. Methods: 5,121 cases of OS were identified from the SEER database (1973-2010) among
which 1,742 patients were <20 years of age.  Data abstracted included survival from diagnosis, year of diagnosis, gender, age, race, histology, primary site, tumor size, grade, stage, laterality, and
surgery type. Chi-square test, Kaplan-Meier curves, and a multivariate model were used to identify prognostic variables.  Hazard Ratios (HR) and 95% confidence intervals (CI) were set and data was
analyzed with SAS 9.3.   Results: 56.49% (N= 984) of pediatric OS were male with 80% of cases diagnosed during the second decade of life.  The majority of tumors were located on the leg (78%) or
arm (11%). Univariate analysis identified 1970-80s diagnosis (p<0.0001), male gender (P=0.0046), younger age (P=0.02377), distant site (P<0.0001), histology NOS (P=0.0088), axial primary site
(P<0.0001), high grade (P=0.0021), size  > 8 cm (P<0.0001), unpaired laterality (P=0.0012), and amputation (P<0.0001) were associated with poor survival.  Multivariate analysis identified only
diagnosis in the 1970s (P<0.0001) and 1980s (p=0.02480), distant site (P<0.0001), axial primary site (P<0.0001), followed by tumor size > 8 cm (P=0.0014), younger age (P=0.0094), and high grade
(P=0.0244) as independent predictors of poor survival. Conclusions: Although the vast majority of OS cases are diagnosed as non-metastatic tumors of the lower extremities to be treated with advanced
surgical technique and chemotherapeutics, overall survival has stagnated.  Age at diagnosis <10 or  >14, metastasis at diagnosis, axial primary site, high grade, and tumor size > 8 cm are associated
with poor survival. The identification of these risk factors has permitted the development of a point of care nomogram which predicts overall survival in affected OS patients, identifies high risk patients
for more aggressive treatment, and may permit better stratification into clinical trials. 





12.14 Fev ers After Redo Nissen Fundoplication With Hiatal Hernia Repair

N. E. Sharp1, H. Alemayehu1, A. Desai1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Pediatric Surgery,Kansas City, MO, USA.

Introduction: Our clinical experience has suggested that fevers often arise after redo fundoplications with hiatal hernia repair.  These children may undergo expensive and invasive fever work up
including laboratory testing and radiographic studies in an attempt to localize a presumed source of infection.  We reviewed our experience in order to evaluate the yield of a fever work up in this
population.Methods: A retrospective review of children undergoing redo Nissen fundoplication with hiatal hernia repair between the dates of April 2004 and September 2012.  Those children receiving a
mesh repair were compared to those repaired without mesh.  Two tailed independent Student’s t-test was used for continuous variables and 2 –tailed Fisher's exact was used for discrete variables
using Chi-square with Yates correction where appropriate. Temperatures are reported in degrees Celsius.Results: Fifty one children underwent redo Nissen fundoplication with hiatal hernia repair (46
laparoscopic, 4 open, 1 laparoscopic converted to open).  Mesh was utilized in 25 children while 26 underwent repair without mesh.  A fever defined as temperature ≥ to 38 occurred in  68% of those
repaired with mesh compared to 38% without mesh (P= 0.05).  Mean maximum temperature was 38.3 ± 0.78 in those with mesh and 37.8 ± 0.69 in those without mesh (P= 0.02). A fever evaluation was
conducted in 32% of those with mesh compared to 11.5% without mesh (P= 0.52).  A urinary tract infection was identified in 1 child after mesh use and an infection was identified in 2 children without
mesh, 1 pneumonia and 1 wound infection (P= 1).  Sixteen percent and 15% of children with mesh were treated with antibiotics for presumed infections after mesh repair and without mesh repair,
respectively (P= 1).  In those repaired with mesh, 12% were Alloderm ®, 64% Surgisis ®, and 24% Permacol®.  There was no significant difference in temperature maximum between the three mesh
types.    Conclusions: Fever is common after redo laparoscopic Nissen fundoplication with hiatal hernia repair. Fever occurs more frequently and with higher temperatures in those with mesh
implantation regardless of the type of mesh utilized. Fever work up in these patients is unlikely to yield an infectious source and is likely attributed to the extensive dissection during the redo procedure.  



12.15 Comparison of Open and Laparoscopic Pyloromyotomy: Are Results From Randomized Clinical Tr ials (RCT) Applicable to the " Real World" ?

E. M. Duggan1, J. C. Gay1, L. S. Kao2, N. M. Novotny3, J. Tice1, M. L. Blakely1  1Vanderbilt University Medical Center,Nashville, TN, USA 2University Of Texas Health Science Center At Houston,Houston,
TX, USA 3Oakland University William Beaumont School Of Medicine,Royal Oak, MI, USA.

Introduction: Laparoscopic (LP) and open pyloromyotomy (OP) are both widely used to treat pyloric stenosis.  Multiple RCTs comparing these approaches have been performed over the last decade
with most favoring laparoscopy in centers with laparoscopic experience. To test the external validity of these results, we compared the outcomes and costs of LP and OP in an institution with variable
use of laparoscopy.Methods: After IRB approval was obtained, we retrospectively reviewed the records of all infants undergoing pyloromyotomy at our institution from 2010 to 2012.  Patients were
assigned to the OP or LP groups according to their initial operative approach.  Open pyloromyotomies were performed through a right upper quadrant incision.  All infants undergoing pyloromyotomy
were placed on a standardized feeding and discharge protocol.  Total hospital costs from the Pediatric Health Information System (PHIS) database and clinical data from the institutional electronic
medical record were reviewed.  Adverse events were specified a priori.  Continuous outcomes were compared with the Wilcoxon rank-sum test.  Categorical outcomes were compared with Fisher’s
exact test.Results: 283 infants underwent pyloromyotomy during the study period - 127 were in the LP group and 156 were in the OP group.  Demographics and admission characteristics were similar
for the two groups.  Of the 9 surgeons with adequate volume (282/283 cases), 4 performed LP only, 2 performed OP only, and 3 performed OP in >90% of their cases.  Two LP cases were converted to
OP.  Comparisons between the LP and OP groups are summarized in the attached table. The LP group had more adverse events (1 arrhythmia, 2 wound disruptions, 1 mucosal perforation, 1
readmission, 1 surgical site infection) than the OP group (1 severe apnea, 1 readmission).Conclusions: Outside of a RCT setting, in which enthusiasm for LP varies and the decision for LP or OP is
driven by surgeon preference, clinically important outcomes and costs were not significantly different.  Whether differences in adverse event rate and costs ($600 excess and 3.4% increased AE rate
with LP) would become significant in larger cohorts of patients is currently unknown and should be addressed.



12.16 Inv estigating the Role of Medication in Spontaneous Gastrocutaneous Fistula Closure

P. G. Thomas1, N. E. Sharp1, C. L. Snyder1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Kansas City, MO, USA.

Introduction: Factors that precipitate persistence of pediatric gastrocutaneous fistulas (GCF) are not clearly understood.  The role of proton pump inhibitors (PPI) or histamine receptor antagonists in
GCF closure is not yet studied.  Thus, the purpose of this study was to identify if these medications influence spontaneous GCF closure.Methods: After obtaining IRB approval (#13020053),
retrospective review was performed on all children who underwent gastrostomy tube insertion and removal from January, 2010 to February 2013.  Rates of spontaneous GCF closure were investigated,
along with the use of medications during gastrostomy tube removal.  Standard patient demographics, albumin levels, operative time during insertion, and follow-up times were also compared.  Data for
continuous variables are expressed as mean ± standard deviation.  Statistical comparisons were made using Student’s t-test for continuous data and chi-square (with Yates correction) or Fisher’s
exact test for nominal data depending on the sample size.Results: Of the 97 included patients, 48 had spontaneous GCF closure, whereas 49 required operative closure.  When comparing patients
with spontaneous GCF closure to those who required operative closure, there was no significant difference in spontaneous GCF closure rates among patients who were on ranitidine, proton pump
inhibitors, or both (p=0.09, p=0.8, p=0.06 respectively).   Spontaneous closure was seen more in patients who were older (2.7±4.1 vs. 0.92±1.6 years, p=0.007) and who did not have a fundoplication at
time of tube insertion (12.5% vs 30.6% p=0.05).  There were more laparoscopic placements in the group that closed spontaneously (83% vs 61% p=0.02).  Mean duration of gastrostomy tube presence
was longer in patients who required operative closure than those whose fistulas spontaneously closed (18.7±10.3 vs 35.5±36.6 months, p= 0.003).Conclusions: The use of ranitidine or PPIs upon
removal of gastrostomy tubes does not seem to facilitate spontaneous GCF closure in children.



12.17 Appendiceal Carcinoids in Children: Management and Outcomes

S. Kim1, S. D. Larson1, D. W. Kays1, S. Islam1  1University Of Florida,Pediatric Surgery/Surgery,Gainesville, FL, USA.

Introduction: Carcinoid tumors are very rare in children, and management has been done based on adult outcomes and presentation. Appendiceal lesions are also very rare and mostly diagnosed
incidentally. Methods: After IRB approval, we undertook a retrospective review of all cases of appendiceal carcinoids in patients less than 18 years of age over a 20 year period. Data regarding clinical
presentation, diagnosis, pathology, follow up and outcomes were collected and analyzed.Results: We identified 13 cases of appendiceal carcinoids. All cases were diagnosed following appendectomy
for presumed appendicitis (10 acute, 3 interval), with no patient having carcinoid related syndrome. Mean age at diagnosis was 13.7 years, with a majority being female. Tumor size ranged from 0.2 cm
to 2.1 cm (mean 0.93 cm). Seven cases had invasion of the mesoappendix, and four underwent a subsequent right hemicolectomy. The patient with the largest tumor (2.1 cm) had evidence of lymphatic
invasion with 3 nodes positive for tumor after right colectomy. No patient had elevation of 5-HIAA or serum chromogranin A, and surveillance CT scans did not reveal any liver metastases. Follow up was
done for 2 years in most cases with no recurrence.Conclusions: This is one of the largest series of carcinoids of the appendix reported in children. There was no evidence of carcinoid syndrome or
metastatic disease in these cases other than lymphatic in one patient. The need for a right colectomy is controversial and is unlikely to change outcome for these patients. 



12.18 Clinical Factors Associated with Intraoperativ e and Postoperativ e Transfusion in Pediatr ic Surgery

A. M. Stey1, B. D. Kenney2, B. Hall4,5, M. E. Cohen4, K. Kraemer4, R. L. Moss2, C. Y. Ko4,6, C. D. Vinocur3  1University Of California - Los Angeles,Department Of General Internal Medicine And Health
Services Research,Los Angeles, CA, USA 2Nationwide Children's Hospital,Department Of Pediatric Surgery,Columbus, OH, USA 3Nemours/Alfred DuPont Hospital For Children,Department Of
Pediatric Surgery,Wilmington, DE, USA 4American College Of Surgeons,Division Of Research And Optimal Patient Care,Chicago, IL, USA 5Washington University,Division Of General Surgery,St. Louis,
MO, USA 6University Of California - Los Angeles,David Geffen School Of Medicine,Los Angeles, CA, USA.

Introduction: Although transfusions are rare in children, intraoperative and postoperative transfusion is one of the most common occurrences in the Pediatric National Surgery Quality Improvement
Program (pediatric NSQIP) database. We sought to understand who these children are and identify factors associated with intraoperative/postoperative transfusions in pediatric surgery.Methods: The
2011 and 2012 pediatric NSQIP data were queried for children 29 days and older who underwent transfusion. Twelve procedures accounted for 90% of the intraoperative/postoperative transfusions.
The analysis was focused on children undergoing these high occurrence procedures. Intraoperative/Postoperative transfusions (blood given after incision up to 72 hours postoperatively) are recorded
as a continuous variable but were recoded as a dichotomous variable (blood given or not). All other continuous variables were recoded as dichotomous with cut points established by clinical judgment.
Clinical factors were tested for association with intraoperative/postoperative transfusion using the Mantel-Haenszel Chi-square. Results: The transfusion rate for the overall cohort of 91,437 children
was 1.48%.  Of 11,907 children undergoing high occurrence procedures, the transfusion rate was 10.32%. Tranfusion rates by procedure were craniofacial reconstruction 52.79%, hepatectomy 32.32%,
posterior spinal fusion 11.35%, craniotomy 11.01%, Kasai procedure 7.79%, nephrectomy 6.93%,  external fixation 4.90%, repair of diaphragmatic hernia 4.80%, exploratory laparotomy 4.56%, bowel
resection 2.86%,  hip osteotomy 2.78%, and lung lobectomy 2.49%. As shown in the table below, the comorbidities significantly associated with transfusion were ASA class of 3 or higher compared to
ASA class 1 and 2, chronic lung disease, cystic fibrosis, cardiac abnormality/risk factors, preoperative coma, preoperative cerebrovascular accident, developmental delay, open wound, and bleeding
disorder. The preoperative clinical care variables most strongly associated with transfusion were admission from another health care facility compared to from home and the emergency room, ventilator
use, chemotherapy, oxygen, cardiopulmonary resuscitation, tracheostomy and nutritional supplementation.Conclusions: A limited number of procedures account for the vast majority of
intraoperative/postoperative transfusions in pediatric patients.  Preoperative diagnoses including neurologic, respiratory and bleeding disorders and the intensity of clinical care were also associated
with intraoperative/ postoperative transfusions. Our findings demonstrate that blood has a higher odds of being given to the sickest children and in aggressive treatment environments. 



12.19 Traumatic Aortic Injur ies in Children - A Single Institution 22-year Experience

A. S. Brinkman1, A. P. Rogers1, C. W. Acher2, M. M. Wynn3, P. F. Nichol1, D. J. Ostlie1, A. Gosain1  1University Of Wisconsin Hospitals And Clinics,Division Of Pediatric Surgery, Department Of
Surgery,Madison, WI, USA 2University Of Wisconsin Hospitals And Clinics,Division Of Vascular Surgery, Department Of Surgery,Madsion, WI, USA 3University Of Wisconsin Hospitals And
Clinics,Department Of Anesthesiology,Madison, WI, USA.

Introduction: In children, severe, life-threatening traumatic injuries of the thoracic aorta are seen following motor vehicle collisions resulting in a sudden deceleration. Concurrent injuries in the thorax
and abdomen can make treatment prioritization difficult and require early recognition and prompt intervention.  With the increased utilization of minimally invasive endovascular approaches to traumatic
aortic injuries, patients are often spared the increased surgical morbidity (spinal cord ischemia, renal insults) that can be seen with an open technique.  The aim of this cohort study was to evaluate a
single ACS Level 1 Pediatric Trauma Center’s 22-year experience with traumatic aortic injuries in children.Methods: After Institutional Review Board approval a 22-year (January 1990- April 2013)
retrospective review of all pediatric trauma patients admitted with traumatic aortic injuries was preformed.  Patient demographics including age, injury detail, treatment and outcomes were recorded for
analysis.Results: 17 children (<21 years old) were identified with ages ranging from 13-20 years old.  The most common mechanism of injury was motor vehicle collision with all 17 children sustaining
traumatic aortic (TA) injuries.  The traumatic injuries included: aortic transection (9), intimal flap (5), pseudoaneurysm (2) and contained thoracic rupture (1).  All children were managed operatively with
those prior to 2008 managed using an open technique.  The endovascular approach was utilized in 7/17 (41%) of cases with the mean length of hospitalization of 10.4 days vs. 25.5 days using the
open approach.  No child required conversion from an endovascular to an open technique for treatment of the aortic injury.  There were no operative deaths, no procedure related paraplegia and all
children were discharged home from the hospital.  Two children had mild mental deficits as a result of head trauma.Conclusions: Traumatic aortic injuries are an uncommon injury seen in children and
often a result of motor vehicle collisions or sudden deceleration.  Surgical intervention is required in majority of cases and can be performed safely and effectively with low morbidity using an
endovascular approach, which is the evolving approach of choice for thoracic aortic injuries.  Lengthy follow-up care is needed in children treated with an endovascular device to monitor for endoleaks
and device complications.



12.20 Morbidity Associated with Use of Peripherally Inserted Central Catheters in the Postoperativ e Management of Complicated Appendicit is in Children

J. P. Sulkowski1, L. Asti1, J. N. Cooper1, B. D. Kenney1, M. V. Raval1, S. J. Rangel2, K. J. Deans1, P. C. Minneci1  1Nationwide Children's Hospital,Center For Surgical Outcomes Research, The
Research Institute At Nationwide Children's Hospital, Department Of Surgery,Columbus, OH, USA 2Children's Hospital Boston,Department Of Surgery,Boston, MA, USA.

Introduction: Postoperative management of complicated appendicitis traditionally involved placement of a peripherally inserted central catheter (PICC) for prolonged intravenous antibiotics. Many
centers are now moving away from PICCs and prolonged intravenous antibiotics towards oral antibiotics or no antibiotics after discharge. The purpose of this study was to compare postoperative
outcomes of pediatric patients with complicated appendicitis managed with or without a PICC.Methods: A retrospective multi-institutional comparison of patients ≤18 years old with complicated
appendicitis managed with or without a PICC was performed using the Pediatric Health Information System database from 2000-2012. Appendectomy for complicated appendicitis was defined by
meeting previously published criteria including treatment with intravenous antibiotics ≥4 inpatient days, and post-operative length of stay (LOS) ≥3 days. PICC placement was defined based on a billing
code or an ICD-9 procedure code without an ICU flag during the index encounter. Rates of Emergency Department (ED) visits and readmissions within 30 days of discharge and diagnoses and
procedures associated with them were determined. Odds ratios were calculated adjusting for factors related to severity of illness including post-operative LOS, mechanical ventilation, ICU stay, and
abscess at the initial encounter, along with hospital effects, age, and gender.Results: We identified 34,530 patients with complicated appendicitis, of which 7,773 were managed with a PICC and
26,757 were not. Each group contained 40% females and had a median age of 9 years. Median post-operative LOS was longer in patients managed with PICCs (7 vs. 5 days, p<0.001). Of patients
managed with PICCs, 18.8% returned to the ED or were readmitted within 30 days of discharge compared to 12.1% for those without a PICC (risk adjusted odds ratio (OR) 1.32, 95% confidence interval
(CI) 1.21, 1.44). At this subsequent encounter, a new or recurrent intraperitoneal abscess was identified in 3.8% of patients with a PICC compared with 0.6% without (OR 1.07, 95% CI 0.81, 1.40) and a
repeat operation was performed in 2.4% of patients with a PICC compared to 0.6% of patients without a PICC (OR 1.60, 95% CI 1.08, 2.37).Conclusions: After adjusting for differences in severity of
illness, patients managed with PICCs had a similar risk for developing an intraperitoneal abscess but were more likely to return to the ED, be readmitted, or require a second operation. Postoperative
management of pediatric complicated appendicitis with a PICC is not associated with fewer postoperative complications. Treatment protocols that incorporate empiric post-operative PICC placement in
these patients should be re-evaluated.



13.01 Pro-apoptotic Genes are Inv olv ed in Endoplasmic Reticulum Stress Induced Autophagy and Cell Death in Cultured Rat Hepatocytes

J. Zhang1, K. S. Robinson-Taylor1, W. A. Dorsett-Martin1, M. W. Morris1, T. M. Earl1, C. D. Anderson1  1University Of Mississippi Medical Center,Department Of Surgery,Jackson, Mississippi, USA.

Introduction: It has been reported that both endoplasmic reticulum (ER) stress and autophagy play important roles in the cell injury of cultured rat hepatocytes. However, the specific mechanisms of ER
stress induced autophagy and cell death remain unknown. We hypothesize that pro-apoptotic genes such as C/EBP homologous protein (CHOP), Bcl2 interacting mediator of cell death (BIM), and BH3
interacting domain death agonist (BID) are involved in ER stress induced autophagy and cell death.Methods: Hepatocytes were harvested and cultured from lean Zucker rats. Confluent hepatocytes
were first incubated with 50nM siRNA of negative, CHOP, BIM, BID, or BIM/BID for 24 hours. Cells were then subsequently incubated with 1ug/ml tunicamycin (TM) for another 24 hours. Quantitative real
time PCR was used to determine the mRNA levels of CHOP, BIM, and BID. Immunostaining with microtubule-associated protein 1 light chain 3 (LC3), was used to evaluate autophagy activity. Trypan
blue exclusion was used to determine the cell viability of the hepatocytes. Data were collected from five animals for each group.Results: Compared to TM treatment, pretreatment with CHOP, BIM, or BID
siRNA significantly decreased autophagy activity (p<0.01 for CHOP siRNA, p<0.01 for BIM siRNA, p<0.01 for BID siRNA) and hepatocyte cell death (p<0.01 for CHOP siRNA, p<0.01 for BIM siRNA,
p<0.01 for BID siRNA). Interestingly, compared to TM treatment, combining BIM and BID siRNA failed to show such a reduction in autophagy activity (p=1.00) and resulted in increased cell death
(p<0.01).Conclusions: These data suggest that down-regulation of either ER stress or individual pro-apoptotic genes is protective to cultured hepatocytes possibly through reducing autophagy activity. A
relationship exists between CHOP and the pro-apoptotic proteins BIM and BID. These interactions need further exploration in order to be leveraged as liver protective strategies.



13.02 Production of IL-1beta and IL-23 by Dendrit ic Cells Induces Polar ization of CD4+ T cells into IL-17-producing and Dual IL-17- and IFN-gamma-producing
Th cells.

J. H. Terhune1, B. J. Czerniecki1,2  1University Of Pennsylvania,Harrison Department Of Surgical Research,Philadelphia, PA, USA 2Hospital Of The University Of Pennsylvania,Department Of
Surgery,Philadelphia, PA, USA.

Introduction: Anti-tumor immune responses are classically attributed to Th1 cells and their characteristic interferon-γ (IFNγ) production, but recently Th17 cells have been investigated for their role in
anti-tumor responses. Th17 cells are characterized by IL-17 production, however potent anti-tumor effects occur when they secrete IFNγ in addition to IL-17. The polarization of CD4+ T cells into various
Th cell subsets occurs due to exposure to cytokines. Dendritic cells are central in this process and can be engineered ex vivo to secrete high levels of the cytokines that induce T cell polarization. We
hypothesized maturation conditions for the ex vivo culture of dendritic cells such that they would secrete high levels of the cytokines required to induce a traditional Th17 response with IL-17 production
and a novel Th17 response with both IL-17 and IFNγ secretion.Methods: Human monocytes were cultured overnight with GM-CSF and then matured with combinations of inflammatory mediators,
including cytokines and Toll-like receptor ligands, to become mature DCs. Combinations used include: IFNγ & lipopolysaccharide (LPS), prostaglandin E2 (PGE2) & LPS, adenosine triphosphate (ATP)
& lipotechoic acid (LTA). ELISA was performed on DC culture supernatants to quantitatively measure production of the cytokines IL-1β, IL-23, IL-12, and IL-6 followed by flow cytometry to evaluate for DC
maturation. Autologous sensitization assays were performed with the mature DCs using Staph enterotoxin B (SEB) as the antigen: CD4+ T cells were stimulated twice with mature, polarized SEB-
pulsed DCs and a final stimulation with SEB-pulsed immature DCs; IL-17 and IFNγ production was measured by ELISA and flow cytometry with intracellular staining for IL-17 and IFNγ.Results: DCs
matured with ATP/LTA or PGE2/LPS produced high levels of IL-1β, moderate levels of IL-23, and minimal IL-12. Co-culture of these DCs with CD4+ T cells resulted in the polarization of antigen-specific

IL-17-producing T helper cells. DCs matured with IFNγ/LPS produced high levels of both IL-23 and IL-12 and moderate levels of IL-1β and induced CD4+ T cells to secrete both IL-17 and IFNγ. By
intracellular staining, the stimulated CD4+ T cells can be grouped into 3 populations: IL-17+/IFNγ-, IL-17-/IFNγ+, and IL-17+/IFNγ+ and each maturation condition resulted in cells in all three populations,
though the IFNγ/LPS matured DCs induced the greatest percentage of dual-positive staining T cells.Conclusions: Production of high levels of IL-1β appears to be significant for the polarization into
“traditional Th17 cells” with high levels of IL-17 and minimal IFNγ produced. Maturation with ATP/LTA or PGE2/LPS led to such levels of IL-1β secretion. High levels of IL-23 and IL-12, in concert with the

presence of IL-1β, is important for the differentiation of dual-secreting (IL-17+/IFNγ+) Th cells and can be induced by maturation with IFNγ/LPS.



13.03 The use of " Smart Scaffolds"  in healing craniofacial bone defects: An experimental preliminary study

A. Hokugo1, A. Li1, R. Jarrahy1  1University Of California Los Angeles,Division Of Plastic And Reconstructive Surgery,Los Angeles, CA, USA.

Introduction: The gold standard for bone reconstruction involves autologous bone grafting, which creates significant donor site morbidity. Regenerative medicine approaches to these clinical problems
aim to obviate the need for autologous bone grafting through the use of bioengineered constructs that combine stem cells, growth factors, and biocompatible vehicles. Human mesenchymal stem cells
(hMSCs) and vascular endothelial growth factor (VEGF) have both shown promise for use in this context, the former due to their pluripotent capacity and the latter due to its osteogenic and chemotactic
activity. In this study we harness the regenerative potential of these cells and this growth factor to develop a “Smart Scaffold” for use in bone tissue engineering.Methods: MSCs were transfected with
human VEGF-A and blasticidin-red-fluorescent-protein (RFP) via lentivirus vectors. Expression of RFP in the hMSCs confirmed successful transfection. Levels of VEGF were measured in conditioned
media taken from transfected and non-transfected hMSCs through enzyme-linked immunosorbent assay (ELISA). The chemotactic activity of VEGF-transfected hMSCs cells was evaluated via a trans-
well assay. For the chemotactic in vivo study, VEGF-transfected hMSCs cells were seeded on apatite-coated PLGA scaffolds to prepare “Smart Scaffolds”. The “Smart Scaffolds” were then implanted
into subcutaneous pockets of nude mice. Acellular apatite-coated PLGA scaffolds were implanted to serve as controls. HMSCs tagged with a dye (DiR) were injected intravenously in the postoperative
period. Results: Transfection of RFP occurred at nearly 100%, as evidenced by red fluorescence of transfected hMSCs. Non-transfected hMSCs did not express red fluorescence. Levels of VEGF
secreted by transfected hMSCs were significantly higher than levels secreted by non-transfected hMSCs. Migration through semipermeable membranes was significanty greater in chambers filled with
medium conditioned by VEGF-transfected cells. In the result of chemotactic in vivo study, DiR-tagged hMSCs were accumulated in “Smart Scaffold”.Conclusions: These observations suggest that
incorporation of VEGF may play a vital role in the design of clinically relevant bone graft substitutes, or “Smart Scaffolds” attracting pluripotent cells to the site of reconstruction. To test this hypothesis, we
are currently examining the regenerative capacity of “Smart Scaffold” in animal bone defect model.
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13.04 Engendering Hindlimb Immunologic Ignorance in a Mouse Model of Allogeneic Skin Transplantation to the Distal Hindlimb

S. Agarwal1, S. Loder1, S. Wood1, D. Bishop1, P. Cederna1, S. Wang1, B. Levi1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Composite tissue transplantation is a powerful reconstructive tool.  However, transplanted tissues are susceptible to rejection by the recipient’s immune system, requiring drug-based
systemic immunosuppression.  Here, we explore immunologic "ignorance" to hide a specific anatomic region of the recipient from immunologic surveillance. Our aim was to demonstrate lymphatic
isolation in a model of hindlimb sentinel lymph node excision (SLNEx), consisting of ipsilateral popliteal and inguinal LN excision, and to evaluate the immunologic response to allogeneic skin
transplanted onto this region of lymphatic isolation.Methods: To study lymphatic flow, C57BL/6 mice underwent SLNEx) (n=5), sham SLNEx (n=5), or no intervention (n=5), followed by methylene blue
injection. Mice were dissected to determine whether methylene blue traveled to the iliac LN. C57BL/6 mice then underwent skin allotransplantation (BALB/c donor) with SLNEx (n=6), skin
allotransplantation alone (n=6), or syngeneic skin transplantation (n=4). Grafts were placed distal to the popliteal fossa. Mice were euthanized at day 10. Secondary lymphoid tissue (spleen, ipsilateral
axillary lymph node, and contralateral inguinal lymph node) were removed and re-challenged with BALB/c alloantigen ex vivo with assay for interferon-gamma and IL-4 expression using the ELISPOT
technique.Results: Mice which underwent no surgical intervention or sham SLNEx consistently had methylene blue in the intact ipsilateral popliteal, inguinal, and iliac lymph nodes. However, mice that
underwent excision of the popliteal and inguinal LNs had no methylene blue stain in the ipsilateral iliac node 45 minutes after injection. Using ELISPOT, we found that spleen and lymph nodes from
mice which recieved allogeneic skin on the distal hindlimb without SLNEx uniformly expressed elevated levels of interferon-gamma and IL-4 upon BALB/c antigen re-challenge. Spleen and lymph
nodes from 4 (out of 6) mice which had undergone SLNEx had near-zero expression of interferon-gamma upon antigen re-challenge (Fig 1). Spleen and lymph nodes from mice which had undergone
SLNEx had lower expression of IL-4 upon antigen re-challenge.Conclusions: Our results show that excision of draining lymph nodes from the mouse hindlimb impedes lymphatic drainage to
surrounding nodes. Excision of draining lymph nodes may prevent antigen from reaching other surrounding lymph nodes. Our results also suggest that excision of the draining lymph nodes allows for
transplanted skin to remain hidden from the recipient immune system at day 10, as the secondary lymphoid tissues are naiive to alloantigen upon re-challenge.  Further studies are required to
determine whether immunologic recognition is reconstituted, and whether recognition can be permanently prevented.





13.05 Env ironmental Pollutants Enhance TH17 Polar ization in an Aryl Hydrocarbon Receptor-Dependent Manner

S. L. Knopp1, J. H. Fechner1, J. D. Mezrich1  1University Of Wisconsin,Transplantation/Surgery/SMPH,Madison, WI, USA.

Introduction: The aryl hydrocarbon receptor (AHR) is a cytosolic receptor with the ability to influence T cell polarization to a T regulatory or T helper 17 (Th17) phenotype. Air pollution is a risk factor for
asthma and other airway diseases, and IL-17 expression can exacerbate airway disease.  Polycyclic aromatic hydrocarbons (PAHs), which are ligands of the AHR and present in air pollution in varying
composition and concentration, are a possible exacerbating factor of airway disease.  This study examines the effects of various sources of PAHs on T cell differentiation to a Th17 effector response. 
We hypothesize that air pollution samples will increase Th17 polarization in vitro via the AHR.Methods: Naïve CD4+CD62L+ T cells were isolated from the spleens of wild type C57BL/6 (B6) and AHR-/-

mice and placed in culture for four days under Th17 conditions (anti-CD3/anti-CD28 antibodies + IL-6 + transforming growth factor- β; antibodies to interferon-γ and IL-4 were included in some
experiments).  At the start of culture concentrations of urban dust particles (UDP) or environmental air samples obtained from the Wisconsin State Laboratory of Hygiene were added.  At the end of
culture, intracellular cytokine staining (ICC) was used to determine the degree of Th17 differentiation.  Levels of cytokines in culture supernatant were assessed using ELISA.Results: B6 naïve T cells
cultured in the presence of UDP under Th17 conditions resulted in enhanced Th17 differentiation, shown by ELISA and ICC.  AHR-/- naïve T cell cultures showed no significant increase in IL-17 at any
concentration of UDP.  Flow cytometric analysis of B6 naïve T cells cultured under Th17 conditions also showed that there was increased expression of the AHR in IL-17 positive cells as compared to
IL-17 negative cells.  ICC and ELISA showed increased IL-17 expression with addition of diesel environmental air sample to murine B6 naïve T cells cultured under Th17 conditions. AHR-/- naïve T cells
cultured under the same conditions failed to demonstrate a similar increase in either ICC or ELISA.  Conclusions: These preliminary results show that Th17 polarization in vitro is enhanced with
addition of UDP or diesel extract to culture conditions.  These effects were found to be AHR dependent.  Preliminary findings suggest high doses of environmental samples may be more toxic to T cells
with lower AHR expression, allowing preferential survival of IL-17-producing T cells.. These early findings suggest a possible mechanism of immune-modulation by air pollutants with potential clinical
implications for airway disease.



13.06 Technical Innov ations for Hepatic Vein Reconstruction in Liv ing Donor Liv er Transplantation

Y. Fujimoto1, Y. Masano1, K. Ogawa1, K. Tomiyama1, T. Kaido1, S. Uemoto1  1Kyoto University Hospital,HPB And Transplantation,Kyoto, NA, Japan.

Introduction: Good outflow is indispensable with liver transplantation. Especially, with living donor liver transplantation (LDLT) where graft size is suboptimal, good outflow is one of the clues for better
survival. Technical innovations for right lobe graft and for recipients with vascular problems such as Budd-Chiari syndrome will be discussed.Methods: 1) Reconstruction of V5/V8: For donor safety, MHV
is not included in the right lobe graft in most cases. If the volume draining via V5 or V8 exceeds 10% of the graft, we will consider reconstruction of V5 or V8. We recycle portal vein from explant,
otherwise, we may use external iliac vein or internal jugular vein of the recipient. We put the vein graft between V5/V8 and RHV on the backtable, creating single orifice.2) Patch graft for the anterior wall of
RHV anastomosis: patch is applied in order to avoid the stretch of anterior wall and also to secure wide anastomotic orifice. This also prevents outflow block which sometimes follows liver regeneration
of partial graft.3) Hepatic vein reconstruction for Budd-Chiari syndrome: hepatic veins and IVC are sclerotic and not ideal for anastomosis with this disease. As Piggy-back system is inevitable with living
donor liver transplantation, we propose anastomosis of hepatic vein at supradiaphragmatic IVC.Results: Evaluation of the patency of outflow is with doppler ultrasound and CAT scan. Laboratory tests
such as AST/ALT, T-Bil, PT-INR, Alb are also analyzed. V5/V8 reconstruction with/without patch yields better outflow with better clinical outcome.With Budd-Chiari syndrome, patency of hepatic vein is
maintained for longer period and patients are free from symptoms such as ascitic fluid collection or edema of lower extremities.Conclusions: For living donor liver transplantation with right lobe graft,
V5/V8 reconstruction with/without patch is widely applicable technique to improve venous outflow. Living donor liver transplantation, where total replacement of retrohepatic cava is not realistic, venous
anastomosis at supradiaphragmatic level is shown to avoid local recurrence and improve outcome. 



13.07 Intracranial Hemorrhage after Liv er Transplantation: A Retrospectiv e Study for 726 Consecutiv e Transplants

Y. Masano1, Y. Fujimoto1, T. Kaido1, K. Ogawa1, K. Tomiyama1, K. Hata1, T. Uemura1, A. Yoshizawa1, S. Okamoto1, E. Hatano1, A. Mori1, H. Okajima1, S. Uemoto1  1Kyoto University,Division Of Hepato-
Biliary-Pancreatic Surgery And Transplantation, Department Of Surgery, Graduate School Of Medicine,Kyoto, KYOTO, Japan.

Introduction: Orthotopic liver transplantation (OLT) has been successfully used as one of the most effective treatment for end-stage liver disease. However, postoperative complications are still the
most important causes of mortality. Some reports show that intracranial hemorrhage (ICH) following OLT is rare (3-6%), but can be critical, and that the incident rate was 1.5-6.5%. Possible risk factors
are older age, systemic infection, massive blood transfushion. This study is to review the clinical course of this fatal complication in order to elucidate risk factors.Methods: We retrospectively reviewed
700 patients who underwent living donor liver transplantation (LDLT) and 26 patients who underwent deceased donor liver transplantation (DDLT) from January 2000 to August 2012. Following
parameters were analyzed: age, sex, underlying disease, Child-Pugh score, MELD score, laboratory findings at the time of ICH, a combination of blood type, surgical infection or anticoagulant therapy,
surgery for the ICH, the hemorrhage site, the cause of the hemorrhage, and prognosis.Results: Eighteen of 700 (2.6%) patients of LDLT and no patient of DDLT developed in-hospital ICH (13 cases
experienced hemorrhage in cerebrum, two cases in cerebellum, one case in subarachnoid, and two cases in subdural), whereas no patient developed ICH among DDLT patients. During the study
period, annual number of the patients of ICH was up to four. In 2000, there were three ICH patients and all of them were suffering from  Aspergirus infection. As for the blood type combination, 10 cases
were identical or compatible, and 8 cases were incompatible. Blood culture was positive in 10 cases. Interval from LT to ICH was 24.5 days (range, 3 to 152 days). All four patients who underwent
surgery for ICH died. Two patients of subdural hemorrhage followed good clinical course, however in the other 16 patients, 15 patients died within 89 days (median, 24.5 days; range, 3 to 89 days) from
ICH. Mortality of post-transplant recipient with ICH was 83%(15/18). Multivariate logistic regression analysis revealed that risk factor for ICH were ABO incompatible combination and high MELD
score(p<0.05). There were no significant difference in the intra-operative parameters such as GRWR, operation time, estimated blood loss and blood transfusion.Conclusions: Once developed, post-
transplant ICH is lethal. MR-angiography and Aspergillus antigen should be included for pretransplant evaluation of ABO-incompatible recipients. Lower MELD would be favorable in order to avoid ICH,
especially with ABO incompatible liver transplantation. 



13.08 Neither MELD Score nor D-MELD Score Predict Post-transplant Surv iv al in Liv ing Donor Liv er Transplantation

K. Tomiyama1, T. Kaido1, T. Uemura1, K. Hata1, Y. Fujimoto1, K. Ogawa1, A. Mori1, H. Okajima1, S. Uemoto1  1Kyoto University,Department Of Hepatobiliary Pancreatic Surgery And
Transplantation,Kyoto, KYOTO, Japan.

Introduction: Living donor liver transplantation (LDLT) is the established treatment for the patients with end stage liver disease. Model for End-stage Liver Disease (MELD) score is widely accepted to
predict the mortality on the waiting list for deceased donor liver transplantation. Recently D-MELD score is also reported to be useful to predict the outcome of deceased donor liver transplantation.
However, whether both MELD score and D-MELD score are applicable to predict the outcome of LDLT or not is not clarified yet.Methods: We retrospectively analyzed 221 adult recipients who underwent
LDLT at our institute between January 2006 and April 2011 excluding patients with fulminant hepatitis and re-transplantation.We calculated MELD and D-MELD scores based on the lab data on
admission. Patients were stratified according to MELD score less than 15(low), 15 to 24(medium), and 25 and higher(high). Patients were also stratified into low (less than 500), medium (500 to less
than 1000), and high (1000 and higher) according to D-MELD score. Patient survival as well as graft survival of each MELD/ D-MELD groups were analyzed. Subgroup analysis was also conducted by
dividing patient population into the patient with HCV and without HCV.Results: For all patients, one year and 5 year patient/graft survivals were 80.4/79.9% and 76.0/75.5% respectively. No significant
difference was found on patient/graft survival between non-HCV population and HCV population. Patient/graft survivals were not significantly different among low, medium and high MELD groups. In
both non-HCV and HCV population, patient/graft survivals were not significantly different among low, medium and high MELD groups. There was no significant difference among low, medium and high
D-MELD groups as well. In both non-HCV and HCV population, patient/graft survivals were not significantly different among low, medium and high D-MELD groups.Conclusions: In our experience, both
MELD score and D-MELD score failed to predict post-transplant survival in LDLT.



13.09 The Impact of Graft Type on Outcomes of Kidney Transplantation in the Elderly

J. A. Chin2, B. Lapin1,3, A. Skaro1,3,4  1Northwestern University,Northwestern University Transplant Outcomes Research Collaborative, Comprehensive Transplant Center,Chicago, IL, USA 2Feinberg
School Of Medicine - Northwestern University,Chicago, IL, USA 3Feinberg School Of Medicine - Northwestern University,Comprehensive Transplant Center,Chicago, IL, USA 4Northwestern
University,Kovler Organ Transplantation Center,Chicago, IL, USA.

Introduction: Utilization of non-standard criteria kidneys represents an attractive option to remedy organ shortage and waitlist mortality; especially in the elderly who are sensitive to the long waiting
times for standard criteria donor (SCD) kidneys. However, kidney transplantation from expanded criteria donors (ECD), donation after cardiac death (DCD) and high Kidney Donor Risk Index (KDRI)
kidneys have inferior outcomes. However, certain sub-populations of patients may benefit from these organs rather than remaining on the waitlist. Therefore, using transplant registry data, we evaluated
whether the elderly would experience acceptable outcomes with ECD, DCD or high KDRI organs. Methods: We retrospectively examined 85,912 recipients of kidney transplants from the Scientific
Registry of Transplant Recipients (SRTR) database between 2002 and 2012.  Patient and graft survival were analyzed using Kaplan-Meier and log-rank methodology. Cox proportional hazards
regression was utilized to examine age, donor type and other predictors of graft failure and patient mortality. Stratified analysis and calculation of the Rothman Synergy Index was undertaken to examine
the interaction between age, donor type and other significant covariates.  Results: Elderly patients that received an SCD, ECD, DCD or an ECD-DCD kidney had similar patient and graft survival at the 1-
year, 3-year and 5-year intervals post-transplant. Within the younger cohorts, the patients that received non-standard criteria organs (ECD and ECD-DCD) had worse patient and graft survival when
compared to SCD and DCD kidneys. This implicates a relative insensitivity to donor type among the elderly. After risk adjustment, donor versus recipient age and age versus organ quality remain
significant predictors of patient mortality and graft failure. However, the combination of donor age (18-40 vs. 65+ years) and recipient age (18-40 vs. 65+ years) mitigated the risk of patient mortality and
graft failure. A synergy index of 0.44 (CI 0.25-0.77) for patient mortality and 0.49 (CI 0.3-0.78) for graft failure demonstrate an antagonistic. The combination of SCD vs. ECD kidneys and recipient age
(18-40 vs. 65+ years) also demonstrated antagonism (synergy index of 0.59 [CI 0.47-0.75] for patient mortality and 0.63 [CI 0.53-0.76] for graft failure). The combination of KDRI (low vs. high) with
recipient age (18-40 vs. 65+ years) had a synergy index of 0.21 (CI 0.07-0.65) for graft survival. Conclusions: Elderly patients are insensitive to ECD or high KDRI kidneys compared to their younger
counterparts.  Therefore cautious expansion of the donor pool for the elderly population should be considered.



13.10 Race, Free Lunch, Single Parent Homes, and Other Factors May Predict Deceased Donor Kidney Transplant Rates

L. D. Husband1,3, J. M. Hyde1, W. A. Pruett3, M. W. Morris5, A. H. Seawright2, T. M. Earl2, F. K. Butt2, S. Sebastian4, C. D. Anderson2  1University Of Mississippi,School Of Medicine,Jackson, Mississippi,
USA 2University Of Mississippi,Department Of Surgery�Transplant,Jackson, Mississippi, USA 3University Of Mississippi,Department Of Physiology,Jackson, Mississippi, USA 4University Of
Mississippi,Department Of Radiology,Jackson, Mississippi, USA 5University Of Mississippi,Department Of Surgery,Jackson, Mississippi, USA.

Introduction: Deceased donor kidney transplantation disparities are pervasive and disproportionately affect potential transplant recipients in the United States renal transplant process. Previously, we
showed that OPTN region three had significant disparities between centers in both total transplant rate and race-specific transplant rates. Identifying possible factors that predict disparities would
benefit centers and potential recipients. This research effort analyzes the effect of county-level health factors on total transplant rate (TTR), African-American transplant rate (AATR), and White transplant
rate (WTR).Methods: Data source was the Scientific Registry of Transplant Recipients (SRTR) and CountyHealthRankings.org for the period January 1, 2012 to December 31, 2012. Adult centers with at
least one renal transplant in 2012, excluding Puerto Rico, were considered; seventeen centers met this condition. For each center, the annual transplant data included the number of patients on the wait
list at the midpoint of the year and the number of transplants performed for each race group. We used multiple regression with forward, backward, and step-wise factor selection.Results: TTR analysis
indicated that four factors explained 97.7% of the variance (R2=0.977,F(4,12)=128,p<0.000). AATR (β=1.25,p<0.000), WTR (β=0.732,p<0.000), African-American population percent (AA%)
(β=-0.368,p=0.005) were significant predictors, and number of Asians transplanted (NAT) contributed but was not significant (β=0.004,p=0.060). AATR analysis indicated that six factors explained 84.4%
of the variance (R2=0.844,F(6,10),p=0.002). Percentage of single-parent households (SPH) (β=2.10,p=0.001), percentage of children receiving free lunches (CFL) (β=-1.28,p=0.002), number of dentists
(ND) (β=-2.38E-5,p=0.009), number of bad ozone days (OD) (β=4.81E4,p=0.094), unemployment rate (UR) (β=-7.30,p=0.12), and percentage of households with high housing costs (PHHC)
(β=2.04,p=0.013) were significant predictors. WTR analysis indicated eight factors explained 93.3% of the variance (R2=0.933,F(8,8)=13.9,p=0.0006). Number of unhealthy air quality days due to fine air
particulate matter (β=-0.001,p<0.000), SPH (β=-3.54,p<0.000), percentage of children in poverty (β=2.61,p=0.012), UR (β=-9.05,p=0.001), teen birth rate (β=8.14,p=0.024), percentage of zip codes with
access to healthy foods (β=0.646,p=0.025), and CFL (β=-1.64,p=0.001) were significant predictors, and ND contributed but was not significant (β=3.22E-4,p=0.98).Conclusions: This study showed that
readily identifiable factors may help predict deceased donor kidney transplant rates. Furthermore, this study showed that different factors may impact African-American and White transplants differently.
Further analysis should assess whether these factors remain influential across all regions and any potential causality.



13.11 Post-Operativ e Infectiv e Complications In Renal Transplant Recipients In the Era of Multidrug Resistant Pathogens. A Single Institutional Study from a
Large Renal Transplant Center (2008-20

S. SHRESTHA1, B. SHAYOTA3, T. COATS3, S. PATIL1, S. GEFFNER1, H. SUN1, R. S. CHAMBERLAIN1,2,3  1Saint Barnabas Medical Center,Livingston, NJ, USA 2University Of Medicine And Dentistry Of
New Jersey,Newark, NJ, USA 3Saint George's University,Grenada, Grenada, Grenada.

Introduction: Infection is among the most common complication following renal transplant (RT) surgery. Modern immunosuppression, required to achieve advances in graft survival, results in
diminished host immune response to bacterial pathogens and places these patients at unique risk of a variety of infections. The recent emergence of Multi-drug Resistant (MDR) bacteria further
complicates the risk that infection poses to the transplant patients.  This study sought to evaluate variations in infection site, pathogen(s) and sensitivities that have occurred among a large population of
RT patients over a recent 5-year period.Methods: 1,004 consecutive RT patients treated at the Saint Barnabas Medical Center (SBMC), Livingston, NJ from January, 2008 to December, 2012 formed the
study population. Demographic and clinical data including infection site within 3 months of surgery, causative micro-organism(s) and antibiotic sensitivity/resistance was abstracted. Standard statistical
methods were used to analyze the data.Results: Among 1,004 RT patients, 18.2% (N=183) developed infective complications. The mean age of study group was 54.7±13 with M:F ratio of 1.4:1. 48.6%
were Caucasians, 34.5% were African Americans and 16.9% were other race/ethnic groups. 61.2% received cadaveric transplants and 38.8% living donor renal transplants. Infections increased by
23.4% over the study period with UTI (7.8%) and Surgical Site (SSI, 4.8%) being the most common sites, p = 0.007. The most common pathogens were Escherichia coli (18.3%) and Enterococcus
faecalis (12.5%) which was consistent for all infection sites, p <0.001. The overall prevalence of antibiotic resistance was 9.6%, and this rate decreased by 24.7% over the 5-year study period. Methicillin
Resistant Staphylococcus sp. (MRS) infection decreased by 42.2%, while Vancomycin Resistant Enterococcus sp. (VRE) increased by 81.2 %. Extended Spectrum β-lactamase producing
Enterobacteriaceae (ESBL) infection occurred in 2.7% of patients and its prevalence decreased by 74.3% over the study period. Carbapenem resistant Klebsiella pneumoniae (KPC) infection occurred
in 0.7% of patients and its prevalence increased by 227.7%. Finally, Multidrug resistant (MDR) Pseudomonas sp. infections occurred in 0.3% of patients.Conclusions: Post-operative infection is a
common event in renal transplant patients, and occurs in up to 20% of patients. The most common post-operative infections in this group are UTI and SSI.  Despite the recent emergence of MDR
organisms, infections in transplant patients involving MDR pathogens decreased over the study period. Rates of VRE and KPC infection steadily increased, while MRSA and ESBL infection rates
decreased.



13.12 A Three-Year (2010-2012) Nationwide Look at Center and Region Specific Disparit ies in Deceased Donor Kidney Transplant

L. D. Husband1,5, X. Zhang3,6, W. A. Pruett5, A. H. Seawright2, T. M. Earl2, F. K. Butt2, M. W. Morris3, S. Sebastian4, J. M. Hyde1, C. D. Anderson2  1University Of Mississippi,School Of Medicine,Jackson,
Mississippi, USA 2University Of Mississippi,Department Of Surgery�Transplant,Jackson, Mississippi, USA 3University Of Mississippi,Department Of Surgery,Jackson, Mississippi, USA 4University Of
Mississippi,Department Of Radiology,Jackson, Mississippi, USA 5University Of Mississippi,Department Of Physiology,Jackson, Mississippi, USA 6University Of Mississippi,Center For Biostatistics And
Bioinformatics,Jackson, Mississippi, USA.

Introduction: Geographic and racial disparities are pervasive in deceased donor kidney transplantation. A previous study, utilizing observed transplant data without adjusting for confounding variables,
demonstrated significant transplant rate disparities among OPTN Region 3 centers. Other regions exhibited similar trend of diversified center-specific transplant rates and racial disparities in renal
transplants. Unequal access to medical resources among potential transplant recipients needs further exploration. This research extends a previous OPTN Region 3 study by assessing the joint
effects of region, race, transplant year, and assessment effects of individual centers.Methods: Data source was the Scientific Registry of Transplant Recipients (SRTR) for the period January 1, 2010 to
December 31, 2012. The annual transplant data were provided for all renal transplant centers within the eleven regions in the US. Centers with at least one patient on waitlist for any year of 2010-2012
were considered; 203 centers met the condition.  For each center, the annual transplant data included number of patients on the wait list at the beginning of a year and number of transplants performed
for each race group. We utilized the generalized linear mixed model (GLMM) to analyze the transplant rates. Region, race, and year of transplant were the fixed effects in GLMM. Center effects were
modeled as random shifts from the logarithm of average transplant rate. Multiple testing in assessing center effects was addressed by Sidak adjustment.Results: Regions 3 and 8 had significantly
higher transplant rates than the average (rate ratio (RR)=1.43, P=0.006 for Region 3; RR=1.65, P=0.001 for Region 8). Regions 2, 5, 7 and 9 had significantly lower transplant rates, only 70% of the
average rate. Compared to White, African-Americans had significantly lower transplant rate (RR=0.90, P<0.001). Analysis revealed a reduced transplant rate in 2012, compared to 2010 (RR=0.92,
P<0.001).  There was a large amount of variability among centers; fifty centers had significantly different transplant rates than the average (p<0.00025, the Sidak adjusted threshold). Of those, twenty-six
were above average and twenty-four were below average (Figure 1 shows the bar graph of these fifty centers by region).Conclusions: This study clarified center and region disparities in renal
transplants, which may help patients increase their chance of receiving a transplant. The information may also improve allocation and resource balance. Consistent with previously published
disparities, only African-Americans had a significantly different rate than Whites. Our previous analysis indicated racial disparities were likely center-specific. Further analysis should assess racial
disparities between centers and regions.



13.13 The Impact of Antihypertensiv es and Dosing on Blood Pressure Control in Renal Transplant Recipients

B. Singh1, D. J. Taber1, K. D. Chavin1, C. F. Bratton1, P. Baliga1  1Medical University Of South Carolina,Transplant Surgery,Charleston, Sc, USA.

Introduction: Hypertension (HTN) is a ubiquitous complication post renal transplant, affecting 60%-90% of recipients.  Uncontrolled HTN results in significantly reduced rates of graft and patient
survival. The effect of antihypertensive agents (AHAs) and dosing on BP control has not been studied in the renal transplant population. Thus, this study aimed to evaluate the relationship between
AHAs, dosing of AHAs and BP control.Methods: This was a single center retrospective longitudinal cohort study of adult solitary renal recipients transplanted from 2005 to 2012. Patient demographics,
comorbidities, transplant characteristics, laboratory values, vital signs, medication history and other relevant data were collected and compared between groups. Uncontrolled HTN was defined as
mean SBP >130 mmHg or mean DBP >80 mmHg throughout follow-up.Results: 1,078 patients were included in this analysis, of which 307 (28%) had controlled HTN and 771 (72%) were uncontrolled.
Baseline socio-demographic and transplant characteristics comparisons demonstrated patients with uncontrolled HTN were, on average, older, more likely to be African-American, have a higher BMI
and a history of HTN, develop delayed graft function, and receive marginal kidney donor transplants. On follow-up, patients with uncontrolled HTN were more likely to receive multiple AHAs at higher
mean doses throughout the study period (middle of Table 1). After multivariate analysis to control for baseline differences between cohorts, use of Beta Blockers was associated with reduced BP
control, while the use of other AHAs did not appreciably influence BP control.  Interestingly, lower pre-transplant BMI, and favorable kidney donor risk index were strongly associated with improved BP
control.Conclusions: This analysis suggests that despite use of multiple AHAs and higher doses, the majority of kidney transplant patients have uncontrolled HTN. Focusing efforts on modifying other
risk factors, especially educating patients on weight loss, may be an important mechanism to improve BP control in this high risk cohort of patients.



13.14 Enhanced Detection of Safety Vulnerabilit ies in Kidney Transplantation through a Web-Based Clinician Debriefing Surv ey

L. M. McElroy1,2, A. Daud1, B. Lapin1, D. M. Woods1,2, J. L. Holl1,2, D. P. Ladner1,2  1Northwestern University,Center For Healthcare Studies, Institute For Public Health And Medicine,Chicago, IL,
USA 2Northwestern University,Northwestern University Transplant Outcomes Research Collaborative,Chicago, IL, USA.

Introduction: Rates of medical errors and adverse events remain high for kidney transplant patients, who are particularly vulnerable due to the complexity of both their disease and the kidney transplant
procedure. Although institutional incident reporting systems are utilized in hospitals around the country, they often fail to capture a substantial proportion of medical errors. This has been attributed to the
fact that they are voluntary, time consuming to complete, and primarily aimed at nursing staff rather than the entire team. The goal of this study was to assess the ability of a web-based debriefing survey
to complement the information about medical errors obtained via traditional incident reporting systems and enhance the detection of latent safety vulnerabilities.Methods: Data were obtained from a
large urban transplant center between April 1, 2010 and April 1, 2011. Web-based debriefing surveys were proactively sent to all individuals listed on operating room personnel reports for kidney
transplant surgeries (living donor nephrectomy and kidney transplantation).  Incident reports were obtained for the same time period for all kidney transplant donors and recipients. The World Health
Organization International Classification for Patient Safety was used to classify issues reported in incident reports and debriefing responses.  Results: During the study period, clinicians submitted a
total of 270 debriefing surveys reporting 334 patient safety issues (179 safety incidents, 155 contributing factors), and 57 incident reports were filed which reported 92 patient safety issues (56 safety
incidents, 36 contributing factors).  Nurses completed most of both debriefings and incident reports (40.3% and 77.2% respectively), but greater participation was seen by attending physicians for
debriefings versus incident reports (31.1% vs. 3.5%).  Debriefings captured up to 11 patient safety issues per response compared with incident reports, which captured up to 3 issues per report. 
Among debriefings, the most common incident class reported was Resources/Organizational Management (49/179; 27.4%), for example the availability of staff.  Among incident reports, the most
common incident class reported was Medical Device/Equipment (16/56; 28.6%), for example medical device failure.  Good inter-rater reliability was found for both debriefing surveys and incident reports
(Cohen’s kappa 0.659-1.000).Conclusions: This study demonstrates the ability of a proactive, web-based debriefing survey to complement a traditional incident reporting system in the assessment of
the safety risks in surgical care.  The debriefings demonstrated multiple advantages, including increased information, multiple perspectives of a single risk, increased focus on contributing and
mitigating factors and increased breadth of participants, including attending physicians.  Institutional use of proactive debriefing surveys as a complement to incident reporting can provide increased
insight into safety vulnerabilities.



13.15 Racial Differences in the Risks Associated with Early Graft Loss in Adult Kidney Transplant Recipients

K. Douglass1, D. Taber1, C. F. Bratton1, K. D. Chavin1, P. K. Baliga1  1Medical University Of South Carolina,Division Of Transplant Surgery,Charleston, Sc, USA.

Introduction: African-Americans (AAs) kidney transplant (KTX) recipients have significantly reduced long-term graft survival.  Many studies have attempted to elucidate the salient etiologies surrounding
this disparity, with conflicting results.  The aim of this study was to investigate and compare the potential risks associated with early graft loss in AAs vs non-AA KTX recipients.Methods: This was a
retrospective longitudinal cohort study of all adult solitary KTX recipients transplanted between 2005-2012.  Groups were divided based on race (AA vs. non-AA) and graft outcomes.  The initial univariate
analysis compared sociodemographics, transplant factors and clinical outcomes in KTX recipients that experienced early graft loss (≤3 years after transplant) to those that had long term graft survival
(≥5 years post-transplant) for both AAs and non-AAs. Multivariate models were then constructed independently for AA and non-AA patients to determine which factors independently influenced early graft
loss, and if these factors varied significantly based race.Results: 1,176 patients were transplanted during this period; 142 (28%) were in the risk cohort, (graft loss ≤3 yrs post-transplant), 365 patients
were in the control group (graft survival of at least 5 years).  Univariate analyses demonstrated that KTX recipients that experienced early graft loss were more likely to have cardiovascular disease and
diabetes.  Health insurance was an important risk in AAs, while type of dialysis was in non-AAs.  Transplant factors demonstrated that donor criteria were salient risk factors for non-AAs, while re-
transplantation and delayed graft function were important in AAs.  Post-transplant data demonstrated that immunosuppression dosing was important in non-AAs, while post-transplant glucoses, blood
pressures and lipid levels were salient factors in AAs; estimated GFR at 3 months was an important factor regardless of race.  Multivariate models are displayed in Table 1.  Public insurance, delayed
graft function, elevated systolic BPs and elevated serum glucoses were significant and unique risk factors for early graft loss in AAs, while history of cardiac intervention was a significant and unique risk
factor for non-AAs.  Acute rejection, donor history of diabetes and eGFR at 3 months were independently associated with early graft loss regardless of race.  Interestingly, cytolytic induction therapy was
protective in AAs and a risk in non-AAs.Conclusions: The results of this study demonstrate that AA KTXs have a number of unique risk factors for early graft loss compared to non-AAs, most importantly
public health insurance and elevated post-transplant systolic BPs or serum glucoses.



13.16 The Effects of Erratic Peri-operativ e Blood Pressures and Glucoses on Readmissions and Clinical Outcomes in Kidney Transplant Recipients

J. K. Odeghe1, D. Taber2, K. D. Chavin2  1Medical University Of South Carolina,College Of Medicine,Charleston, Sc, USA 2Medical University Of South Carolina,Department Of Suregery,Charleston, SC,
USA.

Introduction: Readmission rates have emerged as a strong clinical indicator for kidney transplant (KTX) outcomes; being linked to increased cost of care and morbidity. Previous studies have identified
sociodemographic risk factors for readmission following KTX, but these studies have not included peri-operative clinical variables. Thus, the aim of this study was to utilize baseline sociodemographics
coupled with post-operative clinical data to identify patients at high-risk of hospital readmission.Methods: This was a retrospective longitudinal cohort study of all adult solitary KTX recipients that were
transplanted between 2005 and 2012. Data collection included baseline sociodemographics, medical histories and transplant characteristics, along with post-operative clinical laboratory values, vital
signs, and outcomes. Patients were grouped based on being readmitted to the hospital within one year of transplant and compared using univariate and multivariate analyses.Results: 1,176 patients
were included, of which 500 (43%) were readmitted within one-year.  Baseline risk factors associated with being readmitted included history of diabetes (38% vs. 32%, p=0.03), CABG (6.8% vs. 4%,
p=0.03), CHF (7% vs. 4%, p=0.02), need for pre-transplant dialysis (82.4% vs. 25.7%, p=0.01), and marginal donors, using the mean kidney donor risk index between groups (KDRI). Transplant risk
factors included warm ischemic time, (37 vs. 35, p=0.04) and delayed graft function (DGF), (20% vs. 8.9%, p<0.001). Peri-operative clinical data revealed that a lower median diastolic BP (77 vs. 79,
p=0.009) and higher median blood glucose (60 vs. 63, p=0.008) were factors significantly associated with readmission. The final multivariate model for readmission is summarized in Table 1
demonstrating that median in-hospital glucose, even after controlling for pre-existing diabetes, was an independent risk factor for readmission. Patients with elevated in-hospital glucoses were more
likely to be readmitted for infection (OR 1.7, p<0.001) and cardiovascular events (OR 1.9, p=0.007). Patients that were readmitted within one year of transplant had significantly lower graft survival rates,
as depicted in Figure 1.Conclusions: There are important sociodemographic and peri-operative factors that can predict risk of readmission following KTX. Elevated in-hospital blood glucoses levels are
a strong risk for readmission, regardless of the presence of diabetes. This data can aid clinicians in determining patient risk and future prospective studies should determine if interventions can reduce
this risk.



13.17 Incisional Hernia After Kidney Transplantation

A. Parsikia1, J. Durinka3, F. Karipineni1, J. Ortiz1, R. Zaki1, A. R. Joshi1,2  1Einstein Healthcare Network,Department Of Surgery,Philadelphia, PA, USA 2Thomas Jefferson University,Department Of
Surgery,Philadelphia, PA, USA 3Albert Einstein College Of Medicine,Medical Center,Bronx, NY, USA.

Introduction: Incisional hernia after laparotomy occurs in 2-11% of patients. Patients who undergo kidney transplants are similarly susceptible to incisional hernia. Factors such as smoking, steroid
use, obesity, wound infection, and malnutrition are thought to increase the risk for incisional hernia in all patients.  We postulated that there are additional risk-factors in kidney-transplant
patients. Methods: 976  kidney-transplant patients were reviewed between 02/2000 and 01/2011. 39 kidney transplants induced or maintained with rapamycin were excluded. We evaluated the
following potential risk factors: recipient age,  recipient gender, recipient BMI at transplant, delayed graft function (DGF),  recipient diabetes, albumin, postoperative platelet count, drain placement,
steroid-based induction or maintenance; donor BMI , donor type, warm ischemic time, and cold ischemic time. We performed univariate and multivariate logistic regression tests on the data.Results: 49
of 976 transplants (5.0%) were complicated by incisional hernia. In univariate analysis, DGF (P=0.001), recipient age (P=0.028), and recipient BMI (P=0.049) were statistically significant. In multivariate
analysis, DGF was the only statistically significant predictor (P=0.002) and the associated odds ratio was 2.50 (95% CI: 1.38-4.53). Conclusions: DGF could predict the development of incisional hernia
after kidney transplantation.  Increased surveillance for incisional hernia might be considered in patients who have had DGF.



13.18 Immunosuppression Shifts the Day of Diagnosis for Infectious Post-Operativ e Occurrences in Patients Undergoing Abdominal Operations

E. M. Sonnenberg1, C. E. Reinke1, E. K. Bartlett1, K. T. Collier1, G. C. Karakousis1, R. R. Kelz1  1University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Immunosuppression among general surgery patients is increasing. Immunosuppressive therapy impairs inflammatory responses resulting in diminished symptoms and muted clinical
and radiographic findings.  We sought to evaluate whether there was an increase in infectious post-operative occurrences (IPOs) and whether the post-operative day of diagnosis (PODD) differed in the
setting of immunosuppression.Methods: We performed a retrospective cohort study of all patients undergoing an abdominal general surgical procedure enrolled in the American College of Surgeons
National Surgical Quality Improvement Program Participant Use File 2011. We defined patients as immunosuppressed (IS) if they:  1) required regular administration of oral or parenteral corticosteroid
medications 2) regularly took other immunosuppressant medications or 3) had chemotherapy within the 30 days of surgery.  A second strategy included patients as “IS” if they were leukopenic.  All other
patients were considered immunocompetent (IC). The outcome variables of interest were the frequency and PODD of pneumonia (PNA), urinary tract infection (UTI), surgical site infection (SSI), sepsis
and septic shock.  The frequency and median PODD of IPOs for the IC and IS groups were compared using the Chi-squared test and Wilcoxon rank sum test, respectively. Results: We identified
151,648 patients who underwent an abdominal surgery, of whom 5744(3.79%) were IS. The IS patients had a significantly higher frequency of every IPO (p<0.001, for all) (Table 1). IS patients had a
greater than 3 fold higher incidence of sepsis.  Median PODD of PNA (p=0.004), UTI (p=0.044) and sepsis (p=0.003) were significantly later for IS compared to IC patients. Results remained the same
with and without the inclusion of leukopenia in the definition of IS. Conclusions: Immunosuppressed patients experience a higher frequency of all IPOs than IC patients.  In the IS patients, the median
PODD was later for PNA, UTI and sepsis than in IC patients. Whether these differences reflect underlying biological differences in infectious pathogenesis or differences in clinical signs and symptoms
between IS and IC patients remains to be further studied. General surgeons should have a high index of suspicious for infectious complications in IS patients to enable earlier diagnosis and treatment.



13.19 Long-Term Outcomes Of Solitary Pancreas Transplant From Long Distance OPOs Compared To Local Simultaneous Pancreas And Kidney Transplant.

M. R. Laftavi1, S. K. Patel1, L. Feng1, M. I. Said1, R. Sharma1, R. Kohli1, O. G. Pankewycz1  1State University Of New York At Buffalo,Department Of Surgery,Buffalo, NY, USA.

Introduction: Currently, the long-term advantage of pancreas transplantation (PTX) is debated, particularly in patients receiving a pancreas after kidney (PAK).  The short and long-term outcomes of the
simultaneous pancreas and kidney transplant (SPK) are superior to PAK or pancreas transplant alone. There are more solitary pancreas organs available for allocation outside of their local OPOs than
SPK.  The outcomes and challenges of utilizing solitary imported marginal pancreata that were declined by their local centers are not well studied.Methods: In this study we compared the short and
long-term outcomes of 23 PAKs that were refused by their local centers for transplantation to 23 SPK transplants from local donors.  Donor and recipient demographics are shown in Table 1.  Mean
cold ischemic time (CIT) was higher in the PAK group.  All patients were induced with rATG (1-1.5 mg/kg) 3 doses for SPK and 5 doses for PAK.  All recipients received tacrolimus, MMF and prednisone
maintenance immunosuppression.  Mean follow-up was 61±46 and 74±46 months for SPK and PAK respectively.Results: Graft survival is shown in Figure 1. Four pts, 2 SPK and 2 PAK transplants,
died (1 due to trauma, 1 brain lymphoma, 1 ruptured aneurysm & 1 unknown etiology). Two patients (1 SPK, 1 PAK), lost their grafts due to thrombosis on post op day 3 and 5 in 2002. No graft
thrombosis occurred since 2002.  Five pts, 2 SPK and 3 PAK required re-operation (2 for bleeding, 2 anastomotic leaks, 1 small bowel perforation), p=0.6. Two pts (4%), 1 SPK and 1 PAK developed
PTLD. Five pts, 3 SPK and 2 PAK, experienced CMV antigenemia that responded well to antiviral therapy.Conclusions: We conclude that short and long-term outcomes of imported solitary pancreata
from long distance OPOs are promising and not inferior to local SPK despite longer CIT.



13.20 A Comparativ e Analysis of Outcomes and Resource Utilization in Kidney Transplantation in Standard Criter ia Donors v s. Expanded Criter ia Donors

K. J. Orland1, D. Taber1, P. K. Baliga1  1Medical University Of South Carolina,Charleston, Sc, USA.

Introduction: The increased use of expanded criteria (ECD) and deceased after cardiac death (DCD) donors has been an additional source of kidneys for transplantation into patients with end stage
renal disease (ESRD).  Recent studies have demonstrated that utilizing ECD/DCDs requires more resources and can be financially infeasible for the transplant center; however, this is a controversial
topic. Therefore, the aim of this study was to analyze the differences in resource utilization and associated outcomes between standard criteria donor (SCD) and ECD/DCD transplant recipients to
determine if utilizing these marginal donors significantly impacts these outcomes.Methods: This was a retrospective longitudinal cohort analysis of adult solitary renal transplant recipients who
received deceased donor kidney transplants between 2005 and 2012. Patients were grouped based on receiving a SCD kidney (control cohort) vs. an ECD or DCD kidney (risk cohort). Baseline data
collection included sociodemographics, past medical history, and transplant characteristics.  Clinical outcomes that were captured and compared included initial hospital length of stay (LOS),
readmissions, and initial transplant event costs, which were adjusted for inflation.Results: 949 patients were included, 141 in the ECD/DCD cohort (15%) and 808 in the SCD control group (85%).
Primary outcomes are displayed in Figure 1.  Rates of initial length of stay greater than 3 days were not significantly different between the marginal and SCD groups (30% vs 29%, p=.792; respectively).
The initial transplant event costs for ECD renal transplant was $96,936, compared to $93,964 in the control group (p=0.08).  The 30 day, 90 day, and 1-year readmission rates of the marginal group was
similar to the control group (12% vs 11%, 24% vs. 20 %, and 50% vs. 42%, p>0.07; respectively). Multivariate modeling demonstrated that delayed graft function (DGF) and recipient age >60 years were
the predominant factors associated with increased LOS and transplant cost.  DGF, infection, and rejection were the major risks associated with hospital readmission. Donor type or marginality did not
appreciably influence any of these outcomes.Conclusions: Contrary to previous studies, these results indicate that the use of marginal donors did not increase resource utilization, when compared to
standard donor kidneys.  Future studies are warranted to determine transplant center-specific reasons for the variation in resource utilization that occurs when using marginal donor organs.



14.01 BLOOD TRANSFUSION PRODUCTS CONTAIN MITOCHONDRIAL DNA DAMPS: A POTENTIAL EFFECTOR OF TRANSFUSION RELATED ACUTE LUNG INJURY.

Y. L. Lee1, M. King1, M. N. Gillespie1, R. P. Gonzalez1, S. B. Brevard1, M. A. Frotan1, W. B. Richards1, J. D. Simmons1  1University Of South Alabama,Division Of Trauma & Surgical Critical Care,Mobile,
AL, USA.

Introduction: Transfusion Related Acute Lung Injury (TRALI) is the most frequent and severe complication in patients receiving multiple blood transfusions. Current pathogenic concepts hold that a pro-
inflammatory mediator(s) present in transfused blood products is responsible for the initiation of TRALI, but the identity of the critical effector molecule(s) has yet to be determined. Recently, fragments
of mitochondrial (mt) DNA termed Damage Associated Molecular Patterns (DAMPs) have been shown to accumulate in the plasma of severely injured patients, where they serve to activate the innate
immune response and are predictive of organ failure and death. Furthermore, studies in animal and cell culture models show that mtDNA DAMPs cause endothelial injury and pulmonary edema. We
hypothesize that mtDNA DAMPs are present in blood transfusion products, which may be important in the initiation of TRALI.Methods: DNA was extracted from random samples of packed RBCs, fresh
frozen plasma (FFP), and platelets procured from the local blood bank. QPCR was employed to quantify ≈200 bp sequences from the COX1, ND1, ND6, and D-loop regions of the mitochondrial
genome.Results: A range of mtDNA DAMPs were detected in all blood components measured. However, the highest variation was within FFP. The figure below shows each sample depicted as a
single point, and the mean is shown by a horizontal line.Conclusions: We conclude that mtDNA DAMPs are present in PRBCs, FFP and platelets. These observations provide proof of concept that
mtDNA DAMPs may be mediators of TRALI. Further studies are needed to test this idea and to determine the origin of mtDNA DAMPs in transfused blood.





14.02 TLR4-dependent IL-10 production by DC suppresses neutrophil trafficking v ia downregulating of CXCR2 in polymicrobial sepsis.

T. Ma1,2, M. Deng1, M. Scott1, C. Sodhi1, D. Hackam1, T. Billiar1  1University Of Pittsburgh,Department Of Surgery,Piitsburgh, PA, USA 2Tianjin Medical University General Hospital,Department Of
Surgery,Tianjin, TIANJIN, China.

Introduction: Our previous study showed that Toll-like receptor 4 (TLR4) in myeloid cells and hepatocytes played cell type specific roles in bacterial clearance, LPS clearance, and systemic
inflammation during sepsis. However, the cell specific role of TLR4 on dendritic cells (DC) during sepsis remained unclear.Methods:  In current study, we investigated the role of DC-TLR4 in innate
immune response during intra-abdominal sepsis. C57BL/6 (WT), global TLR4 knockout (TLR4KO), TLR4-flox (flox), and DC specific TLR4 knockout (DCTLR4KO) mice (n=6~8) were subjected to cecal
ligation and puncture (CLP) for 4hrs and 18 hrs.Results: Interestingly, the bacteria load in peritoneum was three logs lower in DCTLR4KO than in WT or flox mice at 18hrs after CLP. As shown
previously, the bacterial clearance was impaired in TLR4KO mice compared with WT mice due to deletion of TLR4 in myeloid cells. Circulating IL-6 level was correlated to bacterial load. The number of
neutrophils recruited in the peritoneum in the DCTLR4KO and TLR4KO was two fold higher at 4hrs after CLP. IL-10 levels in peritoneal lavage fluid were significantly lower in DCTLR4KO and TLR4KO
than their control (1090 +/- 107 pg/mL in WT vs 709 +/- 201 pg/mL in TLR4KO, p<0.05; 982 +/- 136 pg/mL in flox vs 423 +/- 132 pg/m in DCTLR4KO, p<0.05). Neutrophils expression of CXCR2 was
down-regulated in all the strains after CLP compared with their naïve control. Notably, the CXCR2 expression level in DCTLR4KO and TLR4KO was significantly higher than Flox and WT which
correlated with the neutrophil recruitment in peritoneum, suggesting that DCTLR4 may play an important role in neutrophil recruitment by regulating IL-10 secretion and CXCR2 expression on neutrophil
during sepsis. In vitro, isolated WT neutrophils were cocultured with either WT or TLR4KO DCs +/- LPS for 3hrs.  The expression of CXCR2 on neutrophil decreased after LPS stimulation compared with
control (Figure 1A), which further decreased  after LPS stimulation when cocultured with WT DCs, but not when cocultured with TLR4KO DCs (Figure 1B). IL-10 levels in media were inversely correlated
with CXCR2 expression. Furthermore, the downregulated CXCR2 expression on neutrophil when cocultured with WT DC after LPS stimulation was prevented by additional IL-10 antibody treatment
(Figure 1C). Treatment with recombinant IL-10 protein decreased the CXCR2 expression on neutrophils when cocultured with TLR4KO DCs after LPS stimulation (Figure 1D).Conclusions: These data
indicate that TLR4 stimulation on cDC result in suppression of neutrophil chemotaxis via IL-10. These results reveal an unexpected role for DC in the immune response to sepsis.





14.03 Monocyte Chemoattractant Protein-1 Influences Trauma-hemorrhage-induced Damage and Neutrophil Accumulation Associated with the Plasma
Lev els Change of IL-10.

G. Chen1,2, T. Billiar1  1University Of Pittsburg,Surgery,Piitsburgh, PA, USA 2Tongji University,School Of Medicine,Shanghai, SHANGHAI, China.

Introduction: Leukocyte infiltration, mediated by chemokines, is a key step in the development of organ dysfunction. The upregulation of CC ligand-2 (CCL2) (formerly monocyte chemoattractant protein-
1, MCP-1) is associated with live and lung neutrophil infiltration following trauma-hemorrhage.Methods: To study the mechanisms underlie it, male C57BL/6 mice were pretreated with MCP-1 antibody
or isotype control and subjected to hemorrhage shock plus pseudofracture or sham operation. Animals were killed 4 h after resuscitation. Liver damage was assessed by AST and ALT. Systemic
damage was assessed by circulating DNA assay. Plasma levels of chemokines and cytokines were determined by luminex. Immunofluorescence was performed to determine organ neutrophil
infiltration.Flow cytometry was performed to determine the ratio of granulocyte in peripheral blood mononuclear cells (PBMCs).Results: Treatment with MCP-1 antibody significantly decreased systemic
and liver damage following hemorrhage shock plus pseudofracture. The decrease in IL-10 levels was associated with decreased ratio of granulocyte in PBMCs and decreased neutrophil infiltration in
spleen following hemorrhage shock plus pseudofracture.Conclusions: These results lead us to conclude that pretreatment with MCP-1 antibody decreases neutrophil accumulation and systemic and
liver damage, which is associated with IL-10 levels change during the post injury inflammatory response.



14.04 Vagal Nerv e Stimulation Alters Pulmonary Inflammatory Cell Recruitment in Burn-induced Acute Lung Injury

D. Lowry1, T. W. Costantini1, K. Morishita1, V. Bansal1, B. P. Eliceiri1, R. Coimbra1  1University Of California - San Diego,Division Of Trauma, Surgical Critical Care, And Burns,San Diego, CA, USA.

Introduction: Acute lung injury (ALI) is a common cause of organ failure in patients following severe injury.  ALI is characterized by the activation and recruitment of macrophages and dendritic cells to
the lung at very early time-points after injury. Vagal nerve stimulation (VNS) has been shown to exert potent anti-inflammatory effects in models of injury.  We have previously shown that VNS prevents ALI
after severe burn injury; however, the ability of VNS to alter inflammatory cell recruitment to the lung is unknown.  We hypothesized that VNS would limit ALI by preventing recruitment of inflammatory cells
to the lung in a model of severe burn injury.Methods: Male C57BL/6 mice were subjected to 30% total body surface area steam burn.  A cohort of animals was treated with electrical stimulation to the
right cervical vagus nerve following injury. Lung tissue was collected 4 hours after burn.  Lung histology and myeloperoxidase were used to evaluate for the presence of ALI.    Flow cytometry (FACS) was
used to measure changes in the pulmonary inflammatory cell profile by gating on the high autofluorescent (pulmonary macrophages) and low autofluorescent (dendritic cells) population of CD11c+
cells.  Immunohistochemistry for CD68+ was utilized to determine changes in pulmonary macrophage localization.Results: Severe burn caused an increase in pulmonary dendritic cell expression at 4
hours post-injury (see Figure).  VNS limited the burn-induced increase in pulmonary dendritic cells with expression of CD11c+MHCII+CD11b+ cells similar to sham.  There was also an increase in the
expression of pulmonary macrophages as shown by FACS analysis and CD68 staining of lung tissue, which was attenuated in animals treated with post-injury VNS.  The ability of VNS to limit
inflammatory cell recruitment was associated with improved gut histology and decreased MPO expression compared to burn alone.Conclusions: Vagal nerve stimulation is an effective method to limit
inflammatory cell recruitment to the lung after injury.  Identifying strategies to limit inflammatory cell recruitment to the lung may have clinical utility in preventing ALI in severely injured patients.



14.05 Resv eratrol Rescues Kidney Mitochondrial Function Following Hemorrhagic Shock

H. Wang1,2, Y. Guan2,3, L. Ye4, A. L. Widlund5, L. B. Becker3,6, J. A. Baur4, C. A. Sims2,3  1Qilu Hospital Of Shandong University,Department Of Critical Care Medicine,Jinan, Shandong, China 2The
Trauma Center At Penn, University Of Pennsylvania,Philadelphia, PA, USA 3The Center For Resuscitation Science, University Of Pennsylvania,Philadelphia, PA, USA 4Institute For Diabetes, Obesity, And
Metabolism And Department Of Physiology, University Of Pennsylvania,Philadelphia, PA, USA 5Roskilde University,Department Of Science, Systems And Models,Roskilde, ROSKILDE,
Denmark 6Emergency Department, Hospital Of The University Of Pennsylvania,Philadelphia, PA, USA.

Introduction: Hemorrhagic shock (HS) may contribute to acute kidney failure by profoundly altering renal mitochondrial function. Resveratrol, a naturally occurring SIRT1 activator, has been shown to
promote mitochondrial function and reduce oxidative damage in a variety of aging-related disease states. We hypothesized that resveratrol treatment during resuscitation would ameliorate HS-induced
kidney mitochondrial dysfunction and decrease oxidative damage.Methods: Using a decompensated hemorrhagic shock model, male Long-Evans rats were bled to a mean arterial pressure (MAP) of
40 mmHg until the blood pressure could no longer be maintained without fluid infusion. A MAP of 40 mmHg was then sustained by incrementally infusing lactated Ringer's (LR) until 40% of the shed
volume had been returned (Severe Shock). Animals were resuscitated with 4X the shed volume in LR with or without resveratrol (RSV: 30 mg/kg) over 60 minutes. Animals (n=6 per group) were
sacrificed prior to hemorrhage (Sham), at Severe Shock, and following Resuscitation. At each time point, mitochondria were isolated from kidney samples in order to assess individual respiratory
complexes (CI, CII, and CIV) using high resolution respirometry. Expression of SIRT1, cyclooxygenase-2 (COX-2), and superoxide dismutase 2 (SOD2) mRNA were measured by qPCR. Total
mitochondria reactive oxygen species (ROS) were measured by fluorometry and oxidative damage was determined by measuring 3-nitrotyrosine and 4-hydroxynonenal levels by western blot. Blood
samples were also taken for arterial blood gas, lactate, and BUN measurements. Data were analyzed using one-way ANOVA with a post hoc Tukey’s test (p < 0.05).Results: RSV supplementation
during resuscitation restored CII and CIV respiratory capacity (fig. 1a), significantly enhanced SIRT1 and SOD2 expression, and reduced mitochondrial ROS production and oxidative damage (fig 1b). 
Resuscitation strategy did not significantly alter HS-induced COX-2 production. Although RSV was associated with decreased lactate production (6.9±3.3 vs. 10.2±3.0), pH and BUN values did not differ
between resuscitation strategies.Conclusions: RSV treatment during resuscitation restores renal mitochondrial function and decreases oxidative damage following hemorrhagic shock and
resuscitation. Although SIRT1 expression is enhanced following HS, further studies are needed to determine if the benefits of RSV are SIRT1 mediated or potentially reflect other mechanisms.



14.06 Migrating Inv ariant Natural Killer T-Cells Modulate Chemokine Receptor Expression in Response to Polymicrobial Sepsis

J. S. Young1, D. S. Heffernan1, C. Chung1, W. G. Cioffi1, A. Ayala1  1Brown University School Of Medicine,Division Of Surgical Research, Department Of Surgery,Providence, RI, USA.

Introduction: Invariant Natural Killer T-Cells (iNKT cells) are an important regulatory subset of T-lymphocytes and play an early role in directing the immune response via their suggested role in
surveillance.  Previously we have shown following cecal ligation and puncture (CLP; a model of sepsis) in mice that iNKT cells migrate from the liver to the peritoneal cavity where they are thought to
serve in such a surveillance role. Their migratory response is thought to be mediated by chemokine receptors CXCR3, 4, and 6.  Other researchers have shown these chemokine receptors may play a
role in hepatic iNKT cell crawling as part of their surveillance function.  We therefore hypothesized that CLP would influence chemokine receptor expression of migrating iNKT cells as compared to a
sham procedure.Methods: C57/BL6 male mice underwent either cecal ligation and puncture (CLP) or sham. 24 hours later, liver parenchymal cells and peritoneal exudate cells were collected and
prepared for immune staining.  After staining with APC-labeled CD1d tetramer to identify iNKT cells and PE-labeled antibodies to CXCR3, CXCR4, and CXCR6, samples were counted and analyzed by
flow cytometry.Results: Hepatic iNKT cells from septic mice following CLP, when compared to sham, displayed no difference in expression of CXCR3 (19.7%+/-2.9 vs  22.5%+/-4.6;p=0.6) CXCR4
(38.1%+/-4.9 vs 36.5%+/-6;p=0.85) or CXCR6 (10.9+/-2.4 vs 12.8+/-2.5;p=0.62). However within the peritoneal cavity, sepsis, compared to sham, induced an increase in the number of peritoneal iNKT
cells expressing CXCR4 (57.9%+/-5.5 vs 32.4+/-5.9%; p=0.03)and CXCR6 (52%+/-6.1 vs 31.1%+/-5.1;p=0.04).  Conversely there was a decrease in CXCR3 expression on septic iNKT cells compared
to sham (12.9%+/-2.3 vs 27.7%+/-3.1; p<0.01) (Figure1).Conclusions: Our findings suggest that experimental sepsis alters the expression of select chemokine receptor on iNKT cells migrating into the
peritoneal cavity.  Furthermore, these changes in iNKT chemokine expression occur once the iNKT cell exits the liver.  These findings support other studies positing a role for these chemokine
receptors in hepatic iNKT crawling and mobilization. Further, our data may indicate a mechanism underlying our previously noted finding of liver iNKT-cell exodus in response to sepsis. Understanding
the mechanism of liver iNKT-cell migration will offer future therapeutic targets.



14.07 Far-Red Tracer Technique for Analysis of Vascular Injury in Traumatic Brain Injury Research

G. P. Liao1, S. D. Olson1, R. A. Hetz1, H. W. Caplan1, S. Bedi1, C. S. Cox1  1University Of Texas Health Science Center At Houston,Department Of Pediatric Surgery,Houston, TX, USA.

Introduction: Traumatic brain injury continues to carry high morbidity in the adult and pediatric population with limited diagnostic and treatment modalities. Active research exists in identifying and
targeting therapy to preserve and rescue at-risk regions adjacent to areas of injury. Evans Blue dye, a standard assay used to study the blood brain barrier (BBB) response following controlled cortical
injury (CCI) as well as therapy is limited by working size due to its affinity to the 66 kDa albumin (compared with the 0.4 kDa pore size of the BBB), harsh extraction process, suboptimal detection via
absorbance, and a wide excitation fluorescence spectrum. The goal of our study was to compare and validate Alexa Fluor 680 (10kDa), a far-red dye bioconjugated to dextran, to Evans Blue, in order to
expand our research capabilities with a multimodal detection assay that increases the sensitivity to BBB perturbations, allows the identification of topographical gradients of injury, and preserves tissue
for further studies such as flow cytometry.Methods: For both assays, rats received the respective dyes intravenously at 48 hours post CCI, followed by sacrifice at 90 minutes post injection and removal
of the cerebrum. For Evans Blue, the dye was extracted overnight using formamide at 50°C and the supernatant transferred to 96 well plates for absorbance measurements at 620 nm. For the Alexa
Fluor dye, brains were sectioned coronally (2mm) and imaged using a LiCor Odyssey CLx infrared laser scanner at 700 and 800nm. Raw images were then aligned and analyzed for integrated density
and histogram binning.Results: Evans Blue dye was adequate in demonstrating significance between the permeability of the BBB in rats following CCI and sham. However, the non-specific signal in
Evans Blue dye was 59% of the CCI signal compared to 4% in the Alexa Fluor analyzed rats (Figure 1A). For the Alexa Fluor dye, topographical gradients were readily generated from data collected by
the infra-red photodetector to quantify the severity of injury along various vectors of impact (Figure 1B).Conclusions: In our study, Alexa Fluor 680 demonstrated improved signal to non-specific tissue
signal compared to Evans Blue. The infra-red photodetector and analysis software allowed for topographical gradients of injury to be generated, which not only identifies a potential transition
zone between mechanical (macrovascular) and inflammatory (microvascular) areas of injury, but can also be used to evaluate the treatment repsonse of at-risk regions. 



14.08 Toll Like Receptor-3 (TLR3) And Mitochondrial Antiv iral Signaling Protein (MAVS) Regulate Responses To Hypoxia In Hepatocytes

B. C. Kautza1, S. Stratimirovics1, B. Zuckerbraun1,2  1University Of Pittsburgh,General Surgery,Piitsburgh, PA, USA 2VA Pittsburgh Healthcare System,General Surgery,Pittsburgh, PA, USA.

Introduction: Cellular hypoxia is part of many pathological processes including shock.   Adaptive cell signaling responses allow cells to compensate and survive the insult of hypoxia.  Mitochondria
responses are important to prevent bioenergetic failure and in initiating cellular responses.  Furthermore, integration of innate immune receptors with mitochondrial signaling is known to occur.  The
purpose of these experiments is to test the hypothesis that TLR3 regulates mitochondrial responses including MAVS signaling in hypoxia.       Methods: Primary hepatocytes were harvested and
cultured from C57BL/6 mice.  Cells were exposed to standard culture conditions (5%CO2, and 21% O2) or hypoxia (5%CO2, 1%O2) for 0-12 hours.  In some experiments hepatocytes were pretreated
with control siRNA, TLR3 siRNA, or MAVS siRNA.  Additionally, MG-132, an inhibitor of proteosomal directed ubiquitin degradation was utilized in some experiments.  Furthermore, cells were also
treated with isolated RNA or poly I:C/liposomal complexes.  Western blots or immunohistochemistry for TLR3, MAVS, mitochondrial fusion pathways, and oxidative phosphorylation proteins were
performed.  One way ANOVA was used to determine significance.Results: Hypoxia led to a rapid and sustained increase in TLR3 levels.  The addition of isolated RNA or poly I:C had a similar effect. 
Hypoxia also led to a reduction in MAVS protein levels by 30 minutes which returned to normal by 6-12 hours.  Knockdown of TLR3 expression prevented these changes in MAVS protein levels, as did
pharmacological inhibition of ubiquitin-conjugated degradation with the addition of MG-132. Furthermore, hypoxia induced mitochondrial fusion signaling and this was inhibited by TLR3 and MAVS
siRNA.  Moreover, 12 hours of hypoxia exposure led to increased expression of proteins of oxidative phosphorylation and this was inhibited by TLR3 siRNA.Conclusions: TLR3 and MAVS regulate
mitochondrial responses to hypoxia in hepatocytes.  These results suggest that perhaps intracellular processing of RNA/TLR3 signaling may be important adaptive responses to hypoxia.  Further
understanding of these responses may help to guide the development of therapeutics.



14.09 Dev elopment of a Porcine Model of Sev ere Noncompressible Truncal Hemorrhage.

U. R. Yanala1, J. M. Johanning1,2, I. I. Pipinos1,2, W. H. Velander3, M. A. Carlson1,2  1University Of Nebraska Medical Center,Department Of Surgery,Omaha, NE, USA 2VA Nebraska-Western Iowa Health
Care System,Omaha, NE, USA 3University Of Nebraska-Lincoln,Lincoln, NE, USA.

Introduction: Noncompressible truncal hemorrhage and brain injury account for most early mortality in military personnel on the battlefield. Currently there is no effective treatment for noncompressible
truncal hemorrhage, other than rapid evacuation to a surgical facility. The availability of an effective treatment could increase the number of war fighters salvaged from this frequently-lethal type of
hemorrhage. We intended to develop a porcine model of noncompressible truncal hemorrhage so that we might be able to develop new treatments for this clinical problem.Methods: Normovolemic
normothermic domestic swine (barrows, 3 months old, 34-36 kg) were administered isoflurane anesthesia followed by line placement and splenectomy through a midline incision, and then underwent
one of three injury types: 1) central stellate injury, administered with x-shaped tines applied just anterior to the suprahepatic inferior vena cava (N=6); 2) excision of a portal vein branch distal to the main
trunk (N=5); or 3) near-transection of the left lateral lobe (LLL) of the liver at its base, which cut the hepatic and portal veins to this lobe (N=10). The midline incision was towel clipped immediately after
injury, and animals were monitored for 60 min or until death. Resuscitation was performed with warm LR (max volume = 100 mL/kg), with a target MAP set at 80% of pre-injury MAP.Results: The starting
weight, MAP, hemoglobin, arterial pH, INR, and pre-injury blood loss did not differ among groups (p > 0.05, ANOVA). Select variables after injury are summarized in the Table. One type 3 pig received
56% of the resuscitation fluid limit, otherwise all subjects received the 100 mL/kg maximum.  Postmortem evaluation revealed that 2-3 hepatic veins were transected by injury type 1 (central stellate),
and that 1-2 portal vein branches plus 1 hepatic vein were transected by injury type 3 (LLL transection). Conclusions: The primary goal of this work was to develop a model which would provide
noncompressible hemorrhage severe enough such that effects of future experimental therapies might be observed, but not so severe such that death would occur before an intervention had a chance
to work. The hemorrhage severity of the central stellate injury was inadequate, while hemorrhage from excision of a proximal branch of the portal vein appeared to be too severe (i.e., the subjects died
too quickly). Near-transection of the hepatic LLL at its base, however, appeared to yield hemorrhage of appropriate severity, as indicated by the 40% 1-hour mortality and intermediate values for MAP,
blood loss, and other variables. Our plan is to use this latter injury model in the development of therapies for noncompressible truncal hemorrhage.



14.10 TSLP is a Potent Regulatory Cytokine With Deleter ious Effects on Surv iv al in Sepsis Models and is Regulated by CB2R

J. W. Kuethe1, B. L. Johnson1, C. C. Caldwell1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA.

Introduction: Sepsis and subsequent multi-organ system failure accounts for approximately 50% of ICU deaths. The dysregulation of the immune system and the mechanisms by which the immune
response incites tissue injury continues to be at the forefront of research.  We have previously demonstrated that the Cannabinoid Receptor 2 (CB2R) can modulate the immune system during the
body's response to infectious insult.  Although Thymic Stromal Lympho-Protein (TSLP) has been shown to involved in the host response to allergens, the involvement of TSLP during sepsis has yet to
be elucidated.  Our initial hypothesis was to test whether TSLP levels during sepsis could be regulated by the CB2R. Our subsequent aim was to determine how TSLP impacts the host response to
sepsis. Methods: We induced sepsis in mice via Cecal Ligation and Puncture (CLP).  In the initial experiment, mice were treated with either a CB2R agonist or a CB2R antagonist. Serum and
peritoneal lavage were sampled and examined for TSLP levels by ELISA. In the subsequent experiment, mice underwent CLP after pre-treatment with either TSLP-neutralizing or IgG-control antibodies.
Survival, bacterial load and neutrophil response were analyzed via standard methodology.Results: Upon treatment with AM630 (CB2R antagonist), we observed a greater than 2.5-fold increase in levels
of serum TSLP as compared to the control and CB2R agonist cohorts. To further elucidate the effects of TSLP, we treated mice with TSLP neutralizing antibodies vs isotype control and observed a
significant decrease in mortality when TSLP was neutralized. Local and systemic bacterial loads were decreased as well. Local levels of IL17 and neutrophils were reduced with increased
concentration of TSLP. Finally, we found that TSLP negatively regulated neutrophil function as evidenced by decreased activation and oxidative burst.Conclusions: We conclude that 1) the CB2R can
regulate TSLP levels during sepsis and 2) TSLP production can negatively impact the host response to sepsis. These data support a novel linkage between the CB2R and a newly characterized potent
regulatory cytokine during sepsis. 



14.11 Adrenergic Blockade After Oxygen Glucose Depriv ation

A. W. Lamb1, M. Clond1, G. Barmparas1, E. J. Ley1  1Cedars-Sinai Medical Center,Division Of Acute Care Surgery And Surgical Critical Care / Department Of Surgery,Los Angeles, CA, USA.

Introduction: Traumatic brain injury is a debilitating insult that occurs through multiple pathways of injury. Oxygen glucose deprivation (OGD) is an in vitro model that mimics many of the consequences
of head trauma including depletion of oxygen supply and glucose availability. Adrenergic receptor antagonists may provide neuro-protection in the oxygen-glucose deprivation setting, as there is a
known catecholamine surge post injury that is thought to have deleterious effects. Labetalol and metoprolol are both beta-receptor antagonists, but they have distinct downstream effects on adenylyl
cyclase that may influence their efficacy in vitro.Methods: Oxygen-glucose deprivation was induced by replacing HT22 media with Earle’s Balanced Salt Solution and placing the plate in a sealed
chamber containing 100% nitrogen gas at 37? C. We compared the β1/ β2 adrenergic agonist isoproterenol to the antagonists labetalol (β1/ β2/α1) and metoprolol (β1) in a log based dosing scheme of
500 nm, 5µm, 50 µm, 500 µm, 5mM and 50 mM. Immediate cell death was assessed after a 1 hour OGD and delayed cell death was assessed after a 24 hour reperfusion of nutrients. Membrane
permeability and cell death was detected by measuring lactate dehydrogenase release in the culture media.Results: We found that treatments influenced membrane permeability and cell death at
doses ranging from 50 µM to 50 mM. At 5 mM, isoproterenol caused a large immediate release of LDH. Labetalol at 5 mM demonstrated a smaller increase in cell death during the OGD, with a delayed
increase in cell death occurring after 24 hours. Metoprolol at 5 mM did not result in any increase in cell death at either immediate or delayed time points. However, larger doses of metoprolol at 50 mM
did induce significant delayed cell death.Conclusions: In the oxygen-glucose deprivation model, cells which were treated with metoprolol exhibited less cell death compared to those treated with
isoproterenol or labetalol. This evidence suggests that there is a possible neuro-protective effect that occurs when specific beta-adrenergic receptor blockers are administered post-insult. Further
studies are necessary to determine whether the antagonists can protect cells from biologically relevant adrenergic agonists such as norepinephrine that are elevated after trauma.



14.12 Oncostatin M Modulates the Inflammatory Response in Intestinal Ischemia Reperfusion Injury.

P. Y. Young1, T. F. Mueller2, V. A. Luyckx2, C. A. Compston2, T. A. Churchill3, R. G. Khadaroo1  2University Of Alberta,Nephrology And Immunology,Edmonton, ALBERTA, Canada 3University Of
Alberta,Surgery,Edmonton, ALBERTA, Canada 1University Of Alberta,General Surgery,Edmonton, ALBERTA, Canada.

Introduction: Acute intestinal ischemia/reperfusion injury (AIIR) is an adaptive physiologic mechanism occurring in critical illness. The development of splanchnic hypoperfusion and reperfusion injury
is a major trigger to the systemic inflammatory response, leading to multiple organ dysfunction syndrome. Oncostatin M (OSM) is a 28kDa glycoprotein in the IL-6 family of cytokines. OSM is a
multifunctional cytokine, and a prominent function is its role as an immunomodulator. There is limited literature available on the role of OSM in AIIR. Prior work in our laboratory suggests that deficiency
of OSM signaling may have survival benefit in an animal model of sepsis. We hypothesize that OSM signalling is a critical immunomodulator during AIIR.Methods: AIIR was studied in an experimental
animal model of AIIR, utilizing superior mesenteric artery (SMA) occlusion. Wild type (WT) and OSMR knockout (KO) C57BL/6 mice were assigned to one of four experimental groups: 1) sham
laparotomy 2) 30 min ischemia, 120 min reperfusion 3) 30 min ischemia, 240 minutes reperfusion 4) 60 min ischemia, 120 minutes reperfusion. Following the experimental endpoint, tissue and
serum samples were obtained. Serum cytokine levels were measured using a multiplex detection system. Myeloperoxidase activity assays were carried out on homogenized ileal tissues. Further
tissue analysis was conducted with ELISA, Western blots, and histologic analysis.Results: The experimental model of AIIR resulted in a time-dependent increase in mortality with increasing ischemia
and reperfusion time. Local intestinal injury increased in a time-dependent fashion as well. There was a trend towards decreased local intestinal injury in KO animals. Distant organ injury was
demonstrated with increased leukocytic infiltrate in lung tissue. Lung injury was significantly lower in KO animals compared to WT animals.In contrast to local and distant organ injury, mortality was
significantly higher in KO animals undergoing AIIR. The largest divergence of mortality between groups occurred at 30 min ischemia, 240 min reperfusion (0% vs 57% mortality, WT vs. KO respectively).
KO animals had significantly higher IL-10 levels at this same time point (323 pg/mL vs 52 pg/mL). There was an overall trend towards higher IL-6 and TNF-a levels in KO animals at all time
points.Conclusions: This study demonstrates highlights the potential significant role that the OSM/OSMR axis plays in immunomodulation during AIIR, with increased mortality with deficiency of OSMR
signalling. OSM may play a novel regulatory role in the signaling of downstream inflammatory cytokines in AIIR. Augmentation of OSM/OSMR signalling may be a novel treatment approach in AIIR.



14.13 Correlation of CT Hypoperfusion Complex and Clinical Hypotension in Blunt Trauma Patients

L. Smithson1,2, J. Morrell3, U. Kowalik1, W. Flynn1,3, W. A. Guo1,3  1State University Of New York At Buffalo,Surgery,Buffalo, NY, USA 2Providence Hospital And Medical Centers,Surgery,Southfield, MI,
USA 3Erie County Medical Center,Radiology,Buffalo, NY, USA.

Introduction: The CT hypoperfusion complex has been reported in radiology literature, but its correlation with clinical tenuous hemodynamic status in blunt trauma patients has not been well studied. 
We hypothesized that these CT findings represent clinical hypovolemic shock and predict outcomes.Methods: We retrospectively reviewed all 52 adult blunt trauma patients who presented to our Level I
Trauma Center with an ISS >15, SBP<90mmHg, and underwent torso CT scans over a period of 5 ½ years. Patient’s demographics and clinical data were recorded.  All CT scans were assessed by our
radiologist (JM) for 26 signs of the CT hypoperfusion complex.Results: The most common signs of CT hypoperfusion complex are shown in Table 1. Patients with one of the first 4 signs had a
significantly higher ICU admission rate than those without (all p<0.05).  Shown in Table 2 is the association of CT findings with laboratory values of worst base deficit, lowest hemoglobin, as well as
requirement for transfusion of packed red blood cell and fresh frozen plasma in the first 24 hours.  Interestingly, the amount of crystalloid resuscitation in the first 24 hours, ICU or hospital LOS did not
differ between patients with and without any findings of CT hypoperfusion complex.  Logistic regression model revealed that small bowel dilatation is an independent predictor of mortality (odd ratio
5.50, 95% CI 1.27-23.78, p<0.05), and splenic injury an independent predictor of laparotomy (odd ratio 7.50, 95% CI 1.67-33.71, p<0.01).Conclusions: The constellation of CT hypoperfusion complex
can be used in the diagnosis of hypovolemic shock in blunt trauma patients. These findings may represent early evidence of hypovolemic shock which warrants expedite intervention. Familiar with
these radiographic parameters can help predict severity of shock and assist in the clinical decision making in order to improve outcomes.
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14.14 Selectiv e Inhibition of Histone Deacetylase-6 Alters the Composition of Circulating Blood Cells in a Lethal Septic Model

T. Zhao2, Y. Li2, B. Liu1, G. C. Velmahos2, H. B. Alam1  1University Of Michigan Hospitals,Surgery,Ann Arbor, MI, USA 2Massachusetts General Hospital/Harvard Med School,Surgery,Boston, MA, USA.

Introduction: Phagocytes, especially monocytes, macrophages and dendritic cells, play a pivotal role in the innate (eliminate foreign pathogens, antigens, and injured cells) as well as adaptive (antigen
presentation, lymphocyte activation, and signal amplification) immune responses during sepsis.  We have shown that inhibition of histone deacetylase (HDAC)-6 improves survival and increases
bacterial clearance in a mouse model of cecal ligation and puncture (CLP). The aim of this study was to determine whether this effect was associated with changes in the number and composition of
different blood cell types in the circulation.Methods: C57BL/6J mice were subjected to CLP, and 1 hour later given an intraperitoneal injecton of either tubastatin A (70 mg/kg) dissolved in dimethyl
sulfoxide (DMSO), or DMSO only (n=8-12/gr). Sham-operated animals were treated in an identical fashion but not subjected to CLP. Forty-eight hours later peripheral blood was obtained via cardiac
puncture and analyzed using a veterinary Hematrue hematology analyzer.Results: Tubastatin A administration increased the number of circulating monocytes in the sham-operated as well as the CLP
animals (figure). In comparison to the sham, CLP animals displayed an increase in the granulocyte percentage in white blood cells (15.8 ± 4.4 vs. 51.7 ± 2.9 %, P < 0.0001), decrease in the lymphocyte
number (5.1 ± 0.5 vs. 2.5 ± 0.5 ×109/L, P = 0.0051) and percentage (78.8 ± 5.0 vs. 40.7 ± 2.9 %, P < 0.0001), with a resultant increase in the granulocyte to lymphocyte ratio (figure). Treatment of CLP
animals with tubastatin A decreased the granulocyte percentage (51.7 ± 2.9 vs. 41.0 ± 2.8, P = 0.0224), restored the lymphocyte number (2.5 ± 0.5 vs. 4.9 ± 0.5 ×109/L, P = 0.0039) and percentage (40.7
± 2.9 vs. 50.6 ± 3.0 %, P = 0.0342), which decreased the granulocyte to lymphocyte ratio (figure). In the sham animals, tubastatin A increased red blood cell (RBC) number (8.5 ± 0.2 vs. 8.9 ± 0.1
×1012/L, P = 0.0192), hematocrit (36.7 ± 0.7 vs. 38.4 ± 0.3 %, P = 0.014) and hemoglobin (12.2 ± 0.2 vs. 12.8 ± 0.1 g/dL, P = 0.0078). This effect was not seen in CLP animals.Conclusions: Tubastatin A
treatment has significant impact on the composition of circulating blood cells. It increases the RBC cell mass and the number of circulating monocytes in sham-operated animals. In the CLP animals, it
increases the monocyte count, decreases the percentage of granulocytes, restores the lymphocyte population, and decreases the granulocyte to lymphocyte ratio. These results may explain why
tubastatin A treatment improves survival in the septic models.



14.15 The Predictiv e Value of Init ial Serum Lactate in Trauma Patients

A. Parsikia1, K. Bones1, F. B. Karipineni1, J. H. Pang1, M. Kaplan1,2, J. J. Strain1, J. Ortiz1, R. S. Dhillon1, A. R. Joshi1,2  1Einstein Healthcare Network,Department Of Surgery,Philadelphia, PA,
USA 2Thomas Jefferson University,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Trauma patients require early assessment of injury severity. Trauma scores can be unwieldy in the emergency clinical setting.  We sought to evaluate the prognostic value of initial serum
lactate (ISL) for mortality, operative intervention (OI), and intensive care unit admission (ICUA) in the trauma setting.Methods: We conducted an IRB-approved retrospective study in a level 1 trauma
center. Our prospectively-maintained trauma records between 01/2007 and 06/2012 were reviewed. Only adults were included. The timing of ISL was rigorously controlled and kept within the first 35
minutes after the arrival. The interval between the injury and arrival was kept within 24 hours. Survivors and nonsurvivors were compared statistically using logistic regression, Mann–Whitney U, and chi
square tests. The discriminating ability of ISL for mortality was assessed with receiver operating characteristic analysis. ICUA and OI were evaluated with a logistic regression test.Results: A total of
1941 patients were included.  Overall mortality rate was 6.2%. Median ISL was 32 mg/dl (IQR 17-62) for nonsurvivors vs. 21 mg/dl (IQR 14-32) for survivors (P < 0.001). In multivariate analysis ISL was a
statistically significant covariate for mortality (P 0.015). The odds ratio was 1.010 (95% CI 1.002-1.019). The area under curve was 0.634. ISL was a significant covariate for OI (P= 0.033) with an odds
ratio of 0.995 (95%CI 0.990-0.999). ISL did not reach significance for ICUA.Conclusions: ISL is an easily measured and inexpensive test that can help to quickly stratify injury severity in trauma patients. 
We have found that ISL, when strictly controlled within 35 minutes after arrival, can predict OI and mortality.



14.16 A Prospectiv e Study of Pulmonary Artery Pressures and Infer ior Vena Cav a Collapsibility in Surgical ICU Patients

C. Jones1, C. T. Boulger2, E. J. Adkins2, D. C. Evans1, D. S. Eiferman1, D. E. Lindsey1, C. Njoku1, C. H. Cook1, S. M. Steinberg1, T. J. Papadimos3, D. P. Bahner2, S. P. Stawicki1  1Ohio State
University,Department Of Surgery, Division Of Trauma, Critical Care, And Burn,Columbus, OH, USA 2Ohio State University,Department Of Emergency Medicine,Columbus, OH, USA 3Ohio State
University,Department Of Anesthesiology,Columbus, OH, USA.

Introduction: As pulmonary artery catheter (PAC) use declines, the search continues for less invasive hemodynamic monitoring alternatives. Intensivist-performed bedside ultrasonography (INBU)
measurement of the inferior vena cava collapsibilty index (IVC-CI) is an emerging technique for volume assessment. Although the correlation between IVC-CI and central venous pressures (CVP) has
been described, little information exists regarding the relationship between IVC-CI and pulmonary artery pressures (PAP). The goal of this study is to define this relationship.Methods: A prospective
study of IVC-CI and PAP was conducted in consenting surgical intensive care unit patients requiring pulmonary arterial catheters. Concurrent measurements of IVC-CI, CVP, and pulmonary arterial
systolic (PAS), diastolic (PAD), and mean (PAM) pressures were performed. IVC collapsibility was calculated as IVC-CI = [(IVC max diameter - IVC min diameter)/IVC max diameter] x 100%. Vena cava
measurements were obtained using a standardized ultrasound technique. Linear regression analysis was performed to evaluate the relationship between IVC-CI and PA pressures. For the purpose of
correlative analysis, PAP measurements (PAS, PAD, and PAM) were grouped by terciles, and the IVC-CI values were also categorized into three range groups (<33%, 33-66%, ≥66%).Results: Data from
34 patients (12:22 women:men, median age 60) were analyzed.  76 measurement pairs were recorded, with just over half (57%) obtained in mechanically ventilated patients. Direct correlations
between IVC-CI and PAS (R2=0.18), PAD (R2=0.09), PAM (R2=0.13) were poor; correlations were higher between CVP and PAS (R2=0.38), PAD (R2=0.56), PAM (R2=0.54). However, high IVC-CI values
(≥66%) consistently correlated with measurements in the lowest PAP ranges (Figure 1). In all three PAP groups (PAS, PAD, and PAM), there were no differences between the mean pressures for the
lower and middle IVC-CI ranges, but all three groups had significantly lower mean pressures for the ≥66% IVC-CI group.  This results in IVC-CI having a high specificity for low PAP (100% specific for
PAS ≤ 26 and PAM ≤ 19 and 90% specific for PAD ≤ 14).Conclusions: High IVC-CI (>66%) consistently predicts low PAS, PAM, and PAD, but there is not a strong one-to-one correlation between
pulmonary artery pressures and IVC collapsibility. While consistent with previous descriptions of the relationship between IVC-CI and CVP, this weaker correlation limits the utility of IVC-CI to
confirmation of suspected low PAP. Though not a general substitute for pulmonary artery catheterization, selective use of INBU for cardiac and volume assessment may allow further reduction in the
use of the pulmonary artery catheters.



14.17 The Two Day Rule: Ev olution of Pr imary Closure Optimization in Damage Control Laparotomy

M. H. Lauerman1, J. Dubose1, D. M. Stein1, M. Bradley1, T. M. Scalea1  1University Of Maryland,R Adams Cowley Shock Trauma Center,Baltimore, MD, USA.

Introduction: Damage control laparotomy(DCL) is a modern technique to avoid hypothermia, acidosis and coagulopathy in critically injured patients.  However, optimal management for achieving
primary closure is unclear.Methods: A retrospective review of a prospectively collected trauma center database was undertaken for patients undergoing DCL from 2000-2012.Results: Four hundred fifty
patients underwent DCL. Primary closure was achieved in 58.1% of patients ultimately closed, and improved from 22.2% to 88.2% over time. Mortality decreased over time from 62.5% to 34.6%, as did
enterocutaneous fistula(ECF) rate from 12.5% to 3.8%. Increasing time to closure, time to first attempted closure, and total number of explorations were associated with lower primary closure
rate(p<.001 for all). In subgroup analysis, time to closure greater than 1 week(p=.002), time to first attempted closure over 2 days(p=.042), and increased number of explorations from 2 to 3 and from 3
to 4 or more(p<.001 for both) were associated with lower primary closure rate. An increase from 3 to 4 or more explorations was also associated with higher ECF rate(3.7% to 17.8%, p=.01).
Transfusion of over 10 units packed red blood cells was associated with lower primary closure rate(87.9% vs. 61.3%, p=.003). In multivariate analysis, the only significant factors associated with
primary closure were time to closure(<.001) and time to first attempted closure(p=.046).Conclusions: Mortality and primary closure in DCL is improving.  Earlier time to first attempted closure and time
to closure are associated with achievement of primary closure, and primary closure should be attempted prior to 2 days as clinically possible.



14.18 Massiv e transfusion for trauma care in a lower middle income country- a necessity or luxury?

A. A. Shah1, A. H. Haider1, Z. G. Hashmi1, M. Kisat4, S. N. Zafar5, A. Tareen2, Z. Rehman2, R. H. Sayyed2, H. Zafar2  3Aga Khan University Medical College,Karachi, Sindh, Pakistan 4University Of
Arizona,Department Of Surgery,Tucson, AZ, USA 5Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA 1Johns Hopkins University School Of Medicine,Center For
Surgical Trials And Outcomes Research (CSTOR),Baltimore, MD, USA 2Aga Khan University Medical College,Department Of Surgery,Karachi, Sindh, Pakistan.

Introduction: Massive transfusion protocols have been linked to notable mortality reduction in countries with more evolved healthcare systems. However, hospitals in the lower-middle income countries
(LMICs) are often poorly resourced and limited in blood component availability and dispensation. The objective of this study was to explore the use of massive transfusion in a LMIC trauma care setting
in Asia.Methods: All trauma patients, ages 15 and above, who required massive transfusion for blunt and/or penetrating injury following admission to a single, urban LMIC trauma center between the
years 2007-2012 were included. Massive transfusion was defined as a patient who had received (i) >10 blood units of packed red blood cells in 24 hours and/or (ii) >4 units of packed red blood cells
within one hour were included. Data was collected on: demographics (age, gender), transfer status, ED resuscitation characteristic and management (fluids and blood transfusions) and in-hospital
mortality.Results: A total of 60 patients received massive transfusion for their injuries. Almost all patients (80%) received exclusive packed red blood cell transfusion (single component therapy).  Mean
age of patients undergoing massive transfusion was 31 (± 11) years. Majority of these were men (95%) and more than half of these had been referred from another institution (64.4%). Most common
mechanism of injury was gunshot (50%), followed by motor vehicle collision (40%). On presentation to the emergency department, a third of the patients (34%) patients were hypotensive [systolic blood
pressure (sbp) < 90] and more than two-thirds were tachycardic (70%) with full GCS (74%). Mean hemoglobin and hematocrit for patients undergoing massive transfusion were 13.3 (±6.5) and 23.6
(±14.7), respectively. Fourteen (23%) patients undergoing massive transfusion did not survive. The number of transfusions received had no bearing on mortality (p>0.05). Patients who died were more
likely to have been hypotensive on presentation (72% vs. 28%,p=0.01).Conclusions: Single component massive transfusion employing use of packed cells showed reasonable success while
managing acutely injured trauma patients. However, trauma centers in LMICs face constraints in attainment of other blood components. Even single component massive transfusion is lifesaving in
acute hemorrhage and improvements in blood banking and blood component availability may prove useful in effective resuscitation of such trauma at urban trauma centers in LMICs.



14.19 Elev ated Creatine Phosphokinase is Associated with Indicators of Shock in Crit ically Ill Surgical Patients

K. J. Sowards1, K. Mukherjee1, P. R. Norris1, A. Shintani2, L. B. Ware3,4, L. J. Roberts5, A. K. May1  1Vanderbilt University Medical Center,Division Of Trauma And Surgical Critical Care,Nashville, TN,
USA 2Vanderbilt University Medical Center,Department Of Biostatistics,Nashville, TN, USA 3Vanderbilt University Medical Center,Division Of Allergy, Pulmonary, And Critical Care Medicine,Nashville, TN,
USA 4Vanderbilt University Medical Center,Department Of Pathology, Microbiology, And Immunology,Nashville, TN, USA 5Vanderbilt University Medical Center,Department Of Pharmacology,Nashville,
TN, USA.

Introduction: Oxidative stress is clearly linked to organ failure in patients with rhabdomyolysis-induced renal failure, and may play a wider role in explaining organ dysfunction and shock in critically ill
surgical patients.  Myocyte damage in these patients can be attributed to many causes, and results in the release of both creatine phosphokinase (CPK) and myoglobin (Mb) into the interstitial fluid
space. Mb undergoes redox cycling and induces lipid peroxidation, and subsequent oxidative damage to tissues. CPK is more stable and easily measured, providing an opportunity to explore the utility
of CPK as an indicator of shock-related oxidative stress. We predicted that CPK would correlate with inotrope requirement, an indicator of shock in critically ill surgical patients.Methods: We conducted a
retrospective review of 9455 adult admissions to a single Surgical Intensive Care Unit over eight years. Patients with serum CPK levels obtained throughout admission were included in the final
analysis. Patient demographics, diagnoses, interventions, and outcome measures were captured in real-time into a secure electronic data repository. Propensity score adjustment models including
potential confounders were used to assess the correlation between peak CPK level and need for inotropic medication and duration of inotropic support.Results: In the study population, 3324 (35%)
patients had CPK levels obtained. Patients in whom CPK levels were drawn were older, admitted more often for urgent or emergent reasons, had longer hospital length of stay, and increased mortality.
Median CPK was significantly higher in patients requiring inotropic support (306 U/L [IQR 111-776] vs. 217 U/L [IQR 78- 618], p<0.001) and there was a significant positive correlation between CPK level
and duration of inotropic support (Spearman’s rho 0.126, p<0.001). After adjusting for the propensity for CPK elevation and other possible confounders including renal failure, the odds of receiving
inotropic support increased by 17% (Odds Ratio 1.17; 95% CI 1.10- 1.24, p<0.001) and the mean duration of inotropic support increased by 8% (Relative Risk 1.08; 95% CI 1.06- 1.10, p<0.001) for each
natural log unit increase in CPK.Conclusions: Elevated serum CPK is independently associated with the need for inotropic medication and duration of inotropic support. Prospective studies are needed
to validate this relationship, and would suggest a role for treatment with low-cost, commonly available hemeprotein reductants such as acetaminophen, to ameliorate the effects of end-organ
dysfunction related to shock.



14.20 Diffuse Optical Spectroscopy (DOS) and Spatial Frequency Domain Imaging (SFDI) in a Porcine Model of Exsanguination Induced Cardiac Arrest

J. S. Berry1, T. S. Park1, A. I. Batchinsky1, S. M. Belenkiy1, R. V. Warren2, B. S. Keene2, A. Mazhar2, S. Mahon2, J. Q. Nguyen2, M. S. Brenner2, B. Choi2, A. J. Durkin2, A. Cerussi2, D. J. Cuccia3, L. C.
Cancio1  1Institute Of Surgical Research,Fort Sam Houston, TX, USA 2Beckman Laser Institute,Irvine, CA, USA 3Modulated Imaging,Irvine, CA, USA.

Introduction: Diffuse Optical Spectroscopy (DOS) and Spatial Frequency Domain Imaging (SFDI) allow measures of tissue-level oxy-hemoglobin concentration (ctO2Hb) and oxygen saturation (StO2).
DOS resolves broadband (600-1000 nm) spectra of absorption and reduced scattering coefficients. SFDI produces images over a wider field (>10cm), but only uses 4-10 selected wavelengths. We
evaluated the ability of these devices to predict cardiac arrest and to noninvasively detect changes in ctO2Hb and StO2 during severe shock by comparing these data to the mean arterial
pressure.Methods: Five consciously sedated, spontaneously breathing swine underwent a planned hemorrhage of 80% total blood volume hemorrhage (TBVH) in 20 minutes. DOS and SFDI were
measured on the abdominal skin. Linear regression quantified the relationship of DOS and SFDI indices with mean arterial pressure. Student’s T-tests determined which DOS and SFDI variables
changed after baseline and before cardiac arrest.Results: Mean TBVH at cardiac arrest was 67.2+/-3.1%. Mean time to cardiac arrest was 21:42+/-2:31. DOS ctO2Hb decreased from baseline to 44%
TBVH (16.2+/-1.9µM vs 9.5+/-1.4µM, p=0.02) and from 59.1+/-0.01% TBVH to cardiac arrest (5.6µM+/-1.7µM vs 3.0+/-1.4µM,p=.05). DOS stO2 decreased from baseline to 44% TBVH (51.4+/-3.1% vs

36.0+/-4.3%, p=0.01) and from 53.9+/-0.5% TBVH to cardiac arrest (27.1+/-6.3% vs 14.6+/-6.6%, p=0.04). Mean r2 for DOS ctO2Hb and stO2 v MAP were 0.83+/-0.04. SFDI ctO2Hb decreased

from baseline to 44% TBVH (34.7+/-6.3µM vs 25.7+/-6.0µM, p=.01) and from 61.3+/-0.01% TBVH to cardiac arrest (27.1+/-6.3% vs 14.6+/-6.6%, p=0.04). Mean r2 for SFDI ctO2Hb vs MAP was
0.88+/-0.03. Conclusions: DOS and SFDI measurements may be reasonable surrogates for MAP. Both noninvasive measurements could potentially be used for predictive analysis.



15.01 ICU Design and Mortality in Trauma Patients

N. Pettit2, T. Wood1, M. S. O'Mara1  1Grant Medical Center/OhioHealth,Trauma And Acute Care Surgery,Columbus, OHIO, USA 2Ohio University,Heritage College Of Osteopathic Medicine,Athens, OH,
USA.

Introduction: The architecture of medical care facilities can affect the safety of a patient. However, it is unknown if design affects outcomes. We hypothesize that patients in rooms more visible and
accessible to nursing would have improved survival. Methods: 786 patients admitted to the Trauma intensive care service over a 12 month period were retrospectively evaluated.  Outcomes were
hospital mortality and ICU length of stay (LOS).  Placement of patients is based upon bed availability.  The unit is designed with a bank of high-visibility rooms (HVR) directly across from the nursing
station and two side-sections of low-visibility rooms.  No formal triage occurs, but patients are prioritized to HVR at the discretion of the charge nurse. Results: Patients in the HVR had a 16% mortality
(52/320), meanwhile the LVR experienced an 11% mortality (49/448, p = 0.03). ICU mortality did not differ among patients assigned to HVR/LVR, when controlling for gender, age, Charlson Comorbidity
Index (CCI), and the Injury Severity Score (ISS) (p = 0.076). The individual factors of as age, CCI, and ISS correlate with mortality (age: p = 0.0008; CCI: p = 0.017; and ISS: p < 0.0001). Visibility was not a
predictor of ICU LOS among survivors (mean ICU HVR LOS = 4.8 days; ICU LVR LOS = 4.7; p = 0.88, n = 661). Only ISS is a significant predictor of ICU LOS (p < 0.0001).  Conclusions: Trauma patient
room placement in the ICU contributes to the overall mortality rate, but this is not significant when corrected for patient acuity.  Age, Injury Severity Score, and Charlson Comorbidity Index are critical
predictors of mortality. An unwritten policy of placing more critically ill patients in High Visibility Rooms may prevent increased mortality from Low Visibility Rooms.  This policy may benefit patients if
formalized. 



15.02 Religious Patients in the ICU Receiv e More Aggressiv e End-of-Life Care with No Improv ement in Surv iv al

M. C. Shinall3, J. M. Ehrenfeld2, O. D. Guillamondegui1  1Vanderbilt University Medical Center,Division Of Trauma And Surgical Critical Care,Nashville, TN, USA 2Vanderbilt University Medical
Center,Department Of Anesthesiology,Nashville, TN, USA 3Vanderbilt University Medical Center,Department Of Surgery,Nashville, TN, USA.

Introduction: Previous studies among cancer patients have demonstrated that religious patients receive more aggressive end-of-life (EOL) care.  We sought to examine the effect of religiousness on
EOL care in the ICU setting.  We hypothesized that, when compared to non-religious patients, religious patients would receive more aggressive ICU care at the EOL with no overall improvement in
survival.Methods: We conducted a retrospective review of all patients admitted to any adult ICU at a tertiary academic center in 2010 who required at least two days of mechanical ventilation and whose
religious affiliation, or lack thereof, was noted in the nursing admission history.  EOL patients were defined as those who died within thirty days of admission. In addition to religious affiliation, other
demographic and medical covariates were examined including type of ICU, Elixhauser Comorbidity Index, education level, mean ZIP income (as a proxy for socioeconomic status), sex, age, and race. 
Hospital charges, ventilator days, hospital days, and days until death were used as proxies for intensity of care among the EOL patients.  Multivariate analysis using multiple linear regression, zero-
truncated negative binomial regression, and Cox-proportional hazard model were used.Results: Overall, 2013 patients met inclusion criteria, with 1355 (67%) affirming a religious affiliation.  The EOL
group had 334 patients, with 235 (70%) affirming a religious affiliation.  Controlling for demographic and medical confounders, religious patients in the EOL group incurred 23% more hospital charges
than their non-religious counterparts (p=.030).  Controlling for these same variables, in the EOL group religious affiliation was associated with 25% more ventilator days (p=.035), 23% more hospital
days (p=0.045), and 30% longer time until death (p=.036).  Among all included patients, religious patients did not have a significantly different survival compared to non-religious patients (log-rank test
p=0.317), nor was religious affiliation associated with a difference in survival on multivariate analysis (hazard ratio of death for religious vs. non-religious patients 0.95, p=0.542).Conclusions:
Compared to non-religious patients, religious patients in the ICU setting appear to receive more aggressive EOL care.  However, this high-intensity care does not translate into any significant difference
in survival.  Further study is needed to determine if attention to religious concerns in ICU patients at the EOL could decrease the consumption of futile care.



15.03 Decreased Incidence of Pulmonary Embolism in High Risk Trauma Patients with Improv ed Compliance to Protocol Based Infer ior Vena Cav a Filter
Placement

C. Narasanna1, J. Paul1, I. Bhullar1  1University Of Florida,Surgery/Acute Care Surgery/Medicine,Jacksonville, FL, USA.

Introduction: Pulmonary embolism (PE) is a major cause of morbidity and mortality. It is estimated that as many as 500,000 to 600,000 cases of PE occur each year in the United States and it is the
cause of death in approximately 50,000 to 200,000 patients a year. An increasing PE rate was noted at our institution as part of quality measures in 2007-2008. As a result a protocol for placement of
prophylactic inferior vena cava filters (IVCF) in high risk trauma patients was instituted in 2008. We sought to determine the compliance rate to the protocol and the relationship, if any, between
compliance and PE rate.Methods: The records of patients with IVCF placement and those with PE over a 5 year period from January 2008 to July 2013 at a Level I trauma center were retrospectively
reviewed using NTRACS. Demographic information, mechanism of injury, injury severity score (ISS), hospital days, day of IVCF placement, day of PE, PE incidence, rate of non-compliance to protocol,
and disposition were all reviewed. Statistical analysis was performed using mean, Fisher’s exact test, Chi-square test, and analysis of variance (ANOVA), accepting p<0.05 as significant.Results: In
response to quality improvement measures for high PE rate, a protocol was developed and placed into effect in 2008 for placement of IVCF in trauma patients at high risk for PE. As a result of improved
compliance to the protocol from 2008 to 2010 (80% vs. 98%, p=0.0001) the number of patients that received IVCFs significantly increased (3.3% vs. 5.8%, p=0.0001) and the PE rate significantly
decreased (1.21% vs. 0.27%, p=0.0003) (Table 1). From 2011 to 2012, the compliance rate and PE rate remained relatively unchanged (97% to 98%, and 0.26% to 0.33%) respectively. However, when
the compliance rate dropped a small amount in 2013 to 95% the PE rate was no longer significantly lower than that of 2008 (PE rate 2008 vs. 2013, 1.21 vs. 0.52, p=0.06). If 100% compliance was
achieved to the protocol in 2012 then 2 of the 5 PEs may have been prevented and the PE rate could have been as low as 0.15%. In response to the protocol the IVCF were also placed significantly
earlier after injury (2008 vs. 2013, 9 days vs. 4 days, p=0.001).Conclusions: Improved compliance to protocol based IVCF placement in high risk trauma patients results in signifcantly earlier placement
and significantly lower PE rates. Small decreases in compliance result in significant increases in PE rate. 



15.04 Injury Experience using the Nigerian Trauma Registry

L. D. Cassidy1, W. Olaomi3, E. Ameh2  1Medical College Of Wisconsin,Institute For Health & Society,Milwaukee, WI, USA 2Ahmadu Bello University,Paediatric Surgery,Zaria, ZARIA, Nigeria 3National
Hospital,Surgery,Abuja, ABUJA, Nigeria.

Introduction: A major barrier to implementation of improvements in the systems of trauma care in developing countries is the incomplete characterization of the basic epidemiology of trauma.  A
Nigerian Trauma Registry (NTR) was developed to initially capture a minimum dataset. Determining the volume and types of trauma patients treated is important for improving patient care and making
data driven resource allocation decisions.  This is the first analysis of data from a trauma registry in Nigeria and provides an overview of the characteristics of patients and injuries at two major
hospitals.Methods: We evaluated existing tools in developing countries to identify only 61 variables to facilitate implementation and develop the methodology.  NTR is built using REDCap, a secure,
HIPAA-compliant, password protected, web-based application.Results: Two hospitals have prospectively entered 564 patients.  The mean patient age was 30.4 ±14.5 and 77.6% were male. Only 18%
arrived by ambulance, 28% were transferred from another hospital and of the 253 records with discharge status recorded, 7.5% did not survive. The majority of injuries were unintentional (80.0%)
followed by intentional-others (19.4%) and 66% were blunt. The mechanism of injury is shown in the Table. Motor Vehicle accidents were the most predominant (69.2%), followed by stab/cut (9.6%) and
falls (9.6%).  Of the motor vehicle accidents cars, were reported for 62.9%, minibus (14.8%), motorcycle (10.1%) and car hitting a pedestrian (9.1%).  There were 7 reported tanker/trailer/luxury bus
accidents. There were 229 reported mass casualties with 41.5% involving a bus, 28.8% bombing/blasts, 23.6% multiple vehicles, 3.1% fire and 3.1% were civil conflict/riot.  Of the 51 injuries from falls,
34 reported the type and 82.4% were from buildings.  Of the 528 who recorded a place of injury, highway/roads were the most common place of injury (71.8%), followed by “other” (13.5%), home (7.6%)
and industry/construction (2.5%).  There were small numbers reported in a commercial location, countryside, farm, schools and sports.Conclusions: Creation and implementation of the NTR was an
unfunded initiative. The development was driven by the dedicated surgeons need for trauma data and their commitment to improve trauma care in Nigeria.  Sustained funding could greatly improve the
completeness and accuracy of the data.  Regardless, these data demonstrate the feasibility and importance of creating and sustaining trauma registries in resource poor, developing countries.



15.05 Cost of Intentional Injur ies in the United States: Who is Footing the Bill?

V. K. Scott1, X. Hui1, C. G. Velopulos1, E. B. Schneider1, D. T. Efron1, E. E. Cornwell2, A. H. Haider1  1Johns Hopkins University School Of Medicine,Center For Surgical Trials And Outcomes
Research,Baltimore, MD, USA 2Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA.

Introduction: Violent trauma contributes significantly to mortality, particularly among youth, in the United States. Very little research has described the economic burden of intentional injury according to
payer status. This study presents an estimate of the annual cost of intentional injury in the United States and characterizes differences in the mean cost of injury by payer status.Methods: This study was
a retrospective analysis of patients who were treated for intentional injuries at hospitals in the Nationwide Inpatient Sample from 2003-2010. Patients who suffered from penetrating and blunt assault
injuries, as identified by International Classification of Diseases, Ninth Revision, Clinical Modification” codes E95 and E96, were included in the study. Data were weighted to provide national population
estimates, with all costs and charges converted to 2010 U.S. dollars. Generalized linear models were used to identify costs according to payer status, adjusted for patient and hospital characteristics
including age, living status, sex, race, hospital bed size,  hospital location,  hospital teaching status, comorbidities (calculated by Stata program Charlson Comorbidity Index), and median household
income quartiles for patient's zip code.Results: A total of 267,572 intentionally injured patients were included in the study. More than one-third [93,799, (35.06%)] of these patients were privately insured,
while 40,715 (15.22%) had Medicare, 63,707 (23.81%) had Medicaid, 48,512 (18.13%) were self-pay, 4,087 (1.53%) had no charge, and 16,753 (6.26%) had other types of insurance. The estimated
annual cost burden for intentionally injured patients was highest for privately insured patients at $2,818,005,714 (35.2%) followed by Medicaid [$1,939,330,337 , (24.3%)], self-pay patients
[$1512,536,654, (18.9%)], Medicare [$1,127,367,990 , (14.1%)], and patients with other insurance [$480,937,698 (6.0%)]. Among patients who were not charged for their treatment, the overall cost was
[$119,244,829, (1.5%)]. The adjusted annual costs of intentional injury in the United States were estimated to be $7,997,423,222 U.S. dollars. Self-pay patients had significantly higher mean cost of
injury than patients with private insurance, Medicaid, no charge, or other types of insurance for both self-inflicted and non-self inflicted injuries.Conclusions: Intentional injury costs nearly 8 billion dollars
a year in the United States, with significantly higher mean cost of injury for self-pay patients. These findings suggest the need for increased investment in violence prevention programs designed to
lessen both the human and economic cost of intentional trauma.



15.06 Validation of Sepsis Screening Tool Utilizing StO2 in Emergency Department Patients

C. E. Goerlich1, J. J. McCarthy1, L. J. Moore1  1University Of Texas Health Science Center At Houston,Center For Translational Injury Research,Houston, TX, USA.

Introduction: Sepsis accounts for over 1,141,000 cases, 193,970 deaths and 16.4 billion dollars in health care costs annually in the United States. However, despite clinical and research achievements
in reducing complications and improving evidence-based treatment of sepsis, its early identification remains difficult due to the ambiguous nature of its manifestation. The purpose of this study was to
develop and validate a screening tool for the early identification of sepsis in emergency department (ED) patients using readily available information at triage.Methods: This prospective, observational
study took place at a tertiary referral hospital. Over a 10-week period, all patients that were seen at triage were screened for study enrollment, in accordance with IRB-approved protocol. Inclusion criteria
were adult (age ≥18 years), non-trauma patients and exclusion criteria were prisoners and pregnant woman. A Near Infrared Spectroscopy StO2 Spot Check device was used to obtain StO2
measurements on the thenar eminence of patients’ hands in a relaxed position on their lap. Vital signs were obtained by triage staff and recorded by research staff.Data was then used to develop and
validate a screening tool, incorporating readily available 2001 ACCP/CCMP Systemic Inflammatory Response Syndrome (SIRS) criteria at triage: heart rate, respiration rate and temperature. The StO2
Spot Check device was utilized to assess patients’ perfusion status, aiding in clinicians' assessment of sepsis severity. These values were then used to generate a cumulative screening score
indicating whether a patient may have sepsis at triage, based on a previously validated screening tool in SICU patients.Results: Over a 10-week period 500 patients were screened. The incidence of
sepsis in the study population was 8.4%. The screening tool yielded a sensitivity of 30.95%, specificity of 95.63%, a positive predictive value of 39.39%, and a negative predictive value of 93.79%. There
was a difference between non-septic, sepsis, severe sepsis and septic shock patients’ mean StO2 values at triage: 77.77% ± 8.39, 76.18% ± 1.71, 70.25% ± 5.69, 69% ± 11.65, respectively. Moreover,
there is an increase in abnormal StO2 values between non-septic, sepsis, severe sepsis and septic shock patients’ at triage: 37.12%, 48.48%, 75.00%, 80.00%, respectively.Conclusions: Heart rate,
respiration rate and temperature have good diagnostic potential for the early identification of sepsis among ED triage personnel. However, the sensitivity of the screening tool must be adjusted for the
ED population, which is currently being done. Additionally, characterization of StO2 in this population needs to be investigated further; early evidence suggests it may play a complimentary and
synergistic role in the early identification of sepsis by triage personnel.



15.07 The Impact of Comorbidity on Mortality in Trauma Outcomes

C. F. Janowak1, P. J. Mercier2, S. K. Agarwal1  1University Of Wisconsin ,Madison, WI, USA 2University Of Wisconsin,School Of Medicine And Public Health,Madison, WI, USA.

Introduction: Traumatic injury continues to be a leading cause of hospitalization.  Over the past five decades, several indices have been developed to evaluate the prognosis of traumatic injury by taking
into account varying parameters about the individual, the injury, and the individual's response to that injury.  These predictive methods suffer from major flaws in that they are unreliable, too
cumbersome for bedside calculation, or do not address aspects of the three aforementioned parameters.  Often the individual is left out of the assessment, when it appears intuitive that an otherwise
young healthy patient would be better able to sustain the same caliber traumatic injury as a highly comorbid patient.Methods: Using a prospectively kept trauma database at a Level I trauma center, we
evaluated traumatically injured patients for changes in mortality against the number of comorbid conditions present as per the National Trauma Databank guidelines.  We reviewed data from 1443
consecutive admissions in 2013 for basic demographics, injury severity score, comorbid conditions, and disposition.Results: Of the 1443 patients 894 patients had complete records for analysis and of
these, 60% were male with an average age of 50 (range 18-103).  Of these patients, 855 (95.6%) were discharged alive and 39 (4.3%) died.  The number of patients sustaining traumatic injury
decreased as the number of comorbid conditions increased; 466 patients with one comorbidity, 211 with two comorbid conditions, decreasing to just 8 patients with six comorbid conditions.  The
percentage of patients alive at discharge following injury also decreased with increasing number of comorbid conditions from 98.5% with one comorbid condition, 84.9% with four comorbidities, and
75% with six comorbidities.  An exponential regression line for this data had an R-squared value of 0.80, suggesting a good fit.  We also evaluated the injury severity score (ISS) of patients versus
number of comorbid conditions and found that, although the patients who died as a result of their injuries had an average higher ISS, there was relatively little change in ISS per number of comorbid
conditions.Conclusions: Our findings suggest that the number of comorbidities per patient in traumatically injured patients inversely correlates with percentage alive at discharge.  Certainly different
comorbidities have different health impacts on individuals and uniform weighting of comorbid conditions may not accurately reflect the individual.  However, our findings suggest that further evaluation of
comorbid conditions with respect to their outcomes in traumatically injured patients is a promising avenue and may help improve care of these patients. Validating these findings with prospective
observations may help justify changing the Injury Scoring systems that are currently available.



15.08 Maximizing Efficiency On Trauma Surgeon Rounds

A. Ramaniuk2, M. S. O'Mara1,2  1Grant Medical Center,Trauma And Acute Care Surgery,Columbus, OHIO, USA 2Ohio University,Heritage College Of Medicine,Athens, OHIO, USA.

Introduction: Rounding by Trauma surgeons is a complex multidisciplinary team based process. Implementation of lean methodology aims to increase understanding of the value stream and to
eliminate non-value added components. We hypothesized that efficiency analysis with education and intervention would improve surgeon efficacy and rounding speed.Methods: Level one trauma
center admitting more than 4000 patients per year.  Average non-ICU census was 55 patients.  Five full-time attending trauma surgeons were evaluated.  Value added and non-value added
components of rounding were identified.  Daily rounds were monitored and the components of each patient interaction and the entire flow of rounds were documented.  Summary data were presented
to the surgeons.  An action plan of improvement was provided at a group and at individual interventions.  Change plans were presented to the multidisciplinary team.  Data was re-collected six months
after intervention.Results: The percent of interactions with non-value added components decreased (16.0% to 10.7%, p=0.0001).  There was no change between the two time periods in time of
evaluation of individual patients (4.0 to 3.5 minutes, p=0.43).  No individual surgeon changed their time per patient a significant amount.  Overall time to complete rounds did not change.Conclusions: A
single lean intervention on improving rounding efficiency by trauma surgeons can be successful.  The trauma surgeons were able to identify and reduce non-value added components of rounds.  It
appears, that freed time was re-applied to the value-added components of care and therefore no decrease in rounding time or individual patient evaluation time was seen.  This implies that surgeons
were able to re-invest freed time into patient care increasing efficiency or that the non-value added components were somehow not contributing as much to process time as expected.  Direct
intervention for isolated improvements can be effective with the rounding process, but further efforts should be focused upon improving the value of time spent rather than reducing time invested.



15.09 Transfer of Trauma Patients to Lev el 1 and 2 Trauma Centers: Mortality Outcomes and Race - Insurance Disparit ies.
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Introduction: Prior analyses studying the effect of transfer status on trauma outcomes have had varying results. We wished to determine the mortality difference among patients being transferred to
level 1 and 2 trauma centers (TC) when compared with direct admissions. Additionally we wished to determine if there are race/insurance disparities in the transfer of injured patients to these
centers.Methods: We analyzed data from level 1 and 2 trauma centers participating in the National Trauma Data Bank, years 2007-2010. Multivariate logistic regression analyses were utilized to
compare mortality outcomes between transferred patients versus direct admissions. Separate regression models analyzed the likelihood of being transferred by race and insurance status. All models
were adjusted for patient demographics and injury characteristics and accounted for clustering by facility. Sensitivity analysis was performed, by limiting the data to only severe injuries (ISS>15), blunt
and penetrating trauma. Results: From a total of 1,937,026 patients at level 1 and 2 TC, 471,299 (24.3%) were transferred from another facility. The overall mortality rate was 3.6%. After adjusted
analyses transferred patients were 18% less likely to die than direct admission (OR= 0.82, 95% CI= 0.792, 0.858). There was no difference in the likelihood of being transferred for insured patients
versus uninsured (OR=1.07 95% CI =0.991, 1.155). However Black and Hispanic patients were less likely to be transferred than their White counterparts (OR= 0.51, 95% CI=0.43-0.60 and OR= 0.57,
95% CI=0.495-0.664 respectively).Conclusions: Trauma patients transferred to level 1 and 2 centers are less likely to die than directly admitted patients of the same injury severity. While being insured
does not affect transfer status, minority racial groups are less likely to be transferred.



15.10 Alternativ e Endpoints for Trauma Studies: An Academic Trauma Surgeons Surv ey

Z. Alawadi1, E. LeFebvre1, E. Fox1, D. Del Junco1, B. A. Cotton1, C. Wade1, J. B. Holcomb1  1University Of Texas Health Science Center At Houston,Trauma,Houston, TX, USA.

Introduction: Changing trauma epidemiology makes traditional primary study outcomes like 30-day mortality less than ideal. Many alternative endpoints have been suggested in the past; however, they
are not yet accepted by the trauma community or regulatory bodies. This study characterizes opinions about the adequacy of accepted trauma resuscitation study endpoints and the appropriateness of
several novel outcome measures.Methods: An electronic survey tool was administered to members of the American Association for the Surgery of Trauma (AAST). Questions on demographics,
research experience, appropriateness of proposed study endpoints, and the role of non-traditional, surrogate, and composite study outcome measures were included.Results: Response rate was 16%
(141 of 873) with 74% practicing at Level 1 Trauma Centers. The respondents were very experienced, with 81% reporting >10 years of practice at the attending level, and highly academic, with 87%
actively involved in research. The majority of respondents rated the following endpoints favorably: 24-hour survival, 30-day survival, and time to acute hemorrhage control with approval rates of 82%,
78%, and 76% respectively. Six-hour survival, ICU-Free survival, multiorgan failure free days, and ventilator free days were rated as appropriate or very appropriate less than 66% of the time. Only 45% of
respondents judged current trauma resuscitation outcome measures to be appropriate, and 65% indicated concern regarding overreliance on 30-day mortality. More than 80% respondents disagreed
or strongly disagreed that there was no role for of surrogate or composite outcome measures in trauma resuscitation research.Conclusions: There is strong interest in finding efficient trauma research
endpoints that are both specific and reflect the changing epidemiology of trauma death. The alternative endpoints of 24-hour survival and time to acute hemorrhage control had similar approval rates to
30-day mortality.



15.11 Variations in the Utilization of Life-Sustaining Treatments Following Major Surgery by Patient Race.

R. A. Hernandez1,2, N. D. Hevelone1, S. Finlayson1,3, Z. R. Cooper1  1Brigham And Women's Hospital,Center For Surgery And Public Health,Boston, MA, USA 2Dartmouth-Hitchcock Medical
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Introduction: Use of life-sustaining treatments (LST) at the end of life increases healthcare costs and is associated with worse quality of death for patients and survivors. Previous studies in medical
patients have demonstrated increased utilization of LST among racial minorities compared to whites. Additional studies have noted surgical care providers are less likely to document end of life
discussions compared to medical providers in critical care settings. However, whether race-based differences exist in the utilization of LST following a decision to undergo major surgery is
unknown.Methods: We used the Nationwide Inpatient Sample (NIS) from 2006-2010 to identify patients 40 years-old and over who died during their index admission following colectomy, excluding
trauma and emergency admissions. We measured the use of ten types of LST, including: use of vasopressors, tracheostomy, dialysis catheter placement, re-intubation, mechanical ventilation, blood
transfusion, total paraenteral nutrition (TPN), cardiopulmonary resuscitation (CPR), and hemodialysis. Univariate analysis was used to examine the frequency of use of LST by race. Multivariate logistic
regression was used to assess race-based differences in use of LST controlling for patient and hospital characteristics. All analyses were performed while controlling for hospital clustering, adjusting
for NIS stratum and using modified discharge weights to account for missing race.Results: In univariate analysis we found statistically significant differences in the use of four distinct types of LST by
race, including: re-intubation (Black 65.2%, Hispanic 62.5%, Other 59.8%, White 52.3%, p = 0.0113), use of CPR (Black 31.2%, Other 22.6%, Hispanic 17.2%, White 15.6%, p = 0.0027), use of
vasopressors (White 5.9%, Other 3.4%, Black 3.3%, Hispanic 1.4%, p = 0.0220), and use of TPN (White 35.5%, Other 31.4%, Black 28.1%, Hispanic 19.9%, p = 0.0143). In multivariate analysis African-
Americans were more likely to get re-intubated (OR 1.939, 95% CI 1.242-3.027, p = 0.0036) and to have undergone CPR (OR 2.488, 95% CI 1.496-4.138, p = 0.0004) compared to white patients. Also,
compared to whites, Hispanics were less likely to have vasopressors (OR 0.181, 95% CI 0.063-0.523, p = 0.0016) or TPN (OR 0.417, 95% CI 0.231-0.751, p = 0.0036).Conclusions: Even controlling for
patient factors, complications, comorbidities, and hospital factors, race-based differences exist among surgical patients in the utilization of LST. These disparities may result from several different
factors including differences in cultural preferences, health literacy, or provider-to-family communication patterns, and may reflect disparities in end-of-life care for surgical patients. More research is
needed to determine the reasons for these observed differences.



15.12 Clostr idium Difficile Colit is Increases The Risk For Venous Thromboembolism

G. Barmparas1, D. Liou1, D. Lee1, N. Fierro1, J. Lu1, E. J. Ley1  1Cedars-Sinai Medical Center,Division Of Acute Care Surgery And Surgical Critical Care / Department Of Surgery,Los Angeles, CA, USA.

Introduction: Inflammatory bowel disease is known to be associated with a higher risk for venous thromboembolism (VTE). Clostridium difficile (C. diff) colitis is common among surgical patients
admitted to the surgical intensive care unit (SICU). Whether it similarly increases the risk for development of VTE is largely unknown.Methods: This was a retrospective analysis of prospectively
collected data for patients admitted to the SICU at the Cedars-Sinai Medical Center from 02/2011 until 07/2013 (30 months). Demographic and relevant clinical data were collected. All available imaging
studies including venous duplex and CT angiography were also reviewed to identify patient who developed a VTE. Patients were divided into two groups based on a positive stool culture for C. diff. The
two groups were compared using standard statistical methodology and a logistic regression was utilized to identify factors independently associated with development of VTE.Results: During the 30-
month study period, a total of 1,994 patients were admitted to the SICU. The mean age ± SD was 61 ± 32 years, 55% were male and 44% had an APACHE IV score > 20. A total of 41 patients (2.1%)
tested positive for C. diff. Patients with C. diff were similar to those without in regards to age, sex, body mass index (BMI) and APACHE IV scores. However, C. diff patients were more likely to have
undergone a laparotomy (59% vs. 35%, p=0.008) and significantly less likely to have sustained a traumatic injury (20% vs. 2%, p=0.005). The use of chemical prophylaxis for VTE and inferior vena cava
(IVC) filter was significantly higher in the C. diff group (66% vs. 46%, p=0.013 and 10% vs. 3%, p=0.03 respectively). Nonetheless, C. diff patients had a significantly higher risk for development of a VTE
(24% vs. 12%, p=0.024). After adjusting for differences between the two groups, patients with C.diff were found to have a significantly higher risk for VTE compared to their counterparts who were C. diff
negative (AOR [95% CI]: 2.21 [1.06, 4.59], p=0.034). In a forward logistic regression model, C. diff was found to be independently associated with development of VTE (AOR [95% CI]: 2.09 [1.01, 4.37],
p=0.049).Conclusions: Clostridium difficile colitis increases significantly the risk for venous thromboembolism in surgical patients admitted to the intensive care unit. Further investigations are required
in this direction to characterize the underlying pathophysiologic mechanism. 



15.13 Should Damage Control Surgery be Performed in a Limited Resource Healthcare Setting? Indications and Outcomes from a Lower-Middle Income
Country.

M. T. Kisat1, S. Zafar4, Z. G. Hashmi3, A. Pardhan2, T. A. Mir2, A. Shah2, H. Zafar2, A. H. Haider3  1University Of Arizona,Surgery,Tucson, AZ, USA 2Aga Khan University Medical College,Surgery,Karachi,
Sindh, Pakistan 3Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA 4Howard University College Of Medicine,Surgery,Washington, DC, USA.

Introduction: Damage control surgery (DCS) is an established option for managing severely injured trauma patients in extremis. However, its application in managing similar patients in resource-
curtailed healthcare environments of lower-middle income countries (LMIC) remains ill-defined. The purpose of this study is to describe characteristics and outcomes of patients undergoing DCS at a
trauma center in a LMIC.Methods: All trauma patients that met DCS criteria from years 1996-2011 were included. DCS was defined in a patient who underwent a truncated laparotomy, followed by a
plan for physiological optimization in the ICU and further definitive management at a later, second operation. Data was collected on: demographics (age, gender), transfer status, injury severity, ED
resuscitation characteristics, operative characteristics [lab parameters, core temperature, estimated blood loss (EBL), fluids and blood transfusions, solid/hollow organ and vascular injury and
procedures], ICU management (fluids, blood transfusions, inotropic support, ventilator parameters), post-operative complications and in-hospital mortality. Results: A total of 47 patients underwent
DCS. Mean age was 33 years (SD: 15) and 91% patients were male. All patients were brought in without pre-hospital care and prior notification. 40% of the patients were transferred-in from another
hospital. The median injury-OR time was 152 minutes (IQR: 90-330). On arrival to ED, 32% of the patients had tachycardia and 83% had hypotension. 68% of the patients had a penetrating injury, with
34% having multiple torso penetrations. 11% had injuries severe enough to cause exsanguinations from more than one anatomic site. 70% had an Injury Severity Score ≥ 25. The median intra-
operative pH, temperature and PT was 7.16 (IQR: 7.10-7.27), 34.7 (IQR: 34.0-35.4) and 15.9 (IQR: 12.4-21.2) respectively. Liver laceration was the most common solid organ injury (43%), small bowel
and colon most common hollow viscous injury (28% each), and portal vein most common major vascular injury (13%). Median EBL was 3 liters (IQR: 1.5-5) and median packed red blood cell
transfusion was 6 units (IQR: 4-8). The unadjusted mortality rate was 45%. Patients transferred from another hospital had a higher mortality rate (53% versus 42%). Of those who died, 86% died in the
ICU before the first take back operation. 30% of the patients developed one or more complications, with pneumonia being the most common complication (50%).Conclusions: Damage control surgery
is an effective and feasible way of managing severely injured patients in a limited resource setting. The reported survival rate of 55% is comparable with contemporary DCS outcomes reported from
countries with more evolved trauma care systems. Even patients with poorer physiology at presentation on account of delays in transfer appear to benefit from this procedure. Therefore, DCS should be
considered as a means of managing patients in extremis in under-resourced healthcare settings.



15.14 Angiographic embolization for major trauma in a resource limited healthcare setting

A. A. Shah1, A. H. Haider1, Z. G. Hashmi1, K. Ali3, M. Kisat4, S. N. Zafar5, Z. Rehman2, R. H. Sayyed2, H. Zafar2  1Johns Hopkins University School Of Medicine,Center For Surgical Trials & Outcomes
Research,Baltimore, MD, USA 2Aga Khan University Medical College,Department Of Surgery,Karachi, Sindh, Pakistan 3Aga Khan University Medical College,Karachi, Sindh, Pakistan 4University Of
Arizona,Department Of Surgery,Tucson, AZ, USA 5Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA.

Introduction: Interventional radiology (IR) provides a range of adjunctive techniques to assist with hemorrhage control after trauma that can be employed pre or post-operatively.  In countries with better
healthcare, techniques like angioembolization (AE) of the pelvis have been shown to be effective in improving mortality. However, the role of IR in lower-middle income countries (LMICs) remains hazy.
The objective of our study was to describe the use of adjunctive AE in severely injured patients following its recent implementation at an urban trauma center in a LMIC.Methods: All adult patients (≥15
years), requiring AE for blunt and/or penetrating injury, admitted between the years 2011 and 2013 to a single trauma-care facility were included. Data was collected on demographic parameters,
transfer status, injury severity, ED resuscitation characteristics, AE and operative characteristics [lab parameters, core temperature, estimated blood loss (EBL), fluids and blood transfusions], post-
procedure complications and in-hospital mortality. Descriptive analyses were performed. Associations between variables were sought using the Fischer’s exact test.Results: 30 patients underwent
radiologic intervention for traumatic hemorrhage. Mean age was 28 years with a male majority (90%). 77% had been transferred from other hospitals. 60% of patients were transported via ambulance.
Penetrating trauma (53%) was the most common type of injury. The primary mechanism of injury was gunshot (53%), followed by motor vehicle collision (33%). Most patients were normotensive
[systolic blood pressure (sbp) >90] (70%) with full GCS (76%) and an average sbp of 106 and pulse of 115. All vitally unstable penetrating trauma was managed operatively at first. Pre-operative
embolization was done in 24 (80%) patients. Nine patients received 4.2 units of packed red blood cells on average. The mean difference in hemoglobin levels pre and post angioembolization was
3.3mg/dl. Hepatic (43%) and pelvic (33%) trauma more commonly required radiological intervention. Bleeding from the right hepatic (23%) and the right internal iliac (23%) arteries and their branches
required embolization. Micro-coils were most often utilized as embolizing agents (60%). All patients underwent surgical exploration of associated injuries in the OR with 3 patients requiring re-
exploration. 5 patients underwent damage control surgery (DCS). 5 (16.6%) patients died from associated complications. Presence of penetrating injury (100%,p=0.02) and performance of DCS
(66%,p=0.003) were associated with in-hospital mortality. Total length of hospital stay was on average 11.4 days.Conclusions: Angioembolization is a safe and useful adjunct in managing vitally stable
patients with penetrating hepatic and pelvic injuries in a LMIC healthcare environment. Further research elucidating the efficacy and cost-effectiveness of this practice, versus the conventional operative
approach alone, in resource-constrained settings is warranted.



15.15 Reliability of Mortality-based Geriatr ic Trauma Center Benchmarking: Do We Hav e Enough Patient Volumes To Accurately Compare Centers?

Z. G. Hashmi1, S. N. Zafar2, J. B. Dimick3, P. C. Jenkins3, M. R. Hemmila3, D. T. Efron1, E. R. Haut1, E. B. Schneider1, E. E. Cornwell2, A. H. Haider1  1Johns Hopkins University School Of
Medicine,Department Of Surgery,Baltimore, MD, USA 2Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA 3University Of Michigan,Department Of Surgery,Ann Arbor,
MI, USA.

Introduction: In recent years, external benchmarking of trauma centers (TCs) on geriatric patient (GP; ≥65 years) outcomes has been suggested to improve quality of care for the elderly. However, low
GP caseloads at some TCs may potentially skew comparative outcomes estimates. Reliability Adjustment (RA), a novel statistical approach, is increasingly being utilized to overcome the challenge
associated with benchmarking low-volume hospitals. The objective of this study was to explore the effect of TC volume on the reliability of risk-adjusted mortality rates (RAMR) and determine the
feasibility of geriatric trauma benchmarking using RA.Methods: An analysis of the National Trauma Data Bank 2010 was performed using the ACS Trauma Quality Improvement Program methodology
for patient selection ( ≥65 years of age with blunt or penetrating trauma and at least one Abbreviated Injury Scale ≥3) and risk-adjusted mortality modeling. Multivariable logistic regression, adjusting for
multiple patient demographics, injury severity measures and comorbid conditions, was used to calculate the RAMR for each TC. Next, hierarchical logistic regression analysis, using an empiric Bayes
approach, was used to adjust these rates for reliability. Reliability of RAMR, as assessed using Cronbach's alpha, was plotted by TC volume and used to determine the minimum TC caseload required
to accurately benchmark i.e. with reliability >0.9 or <10% statistical noise. Proportion of TCs meeting this minimum caseload was calculated. Impact of RA in reducing the variation in RAMR for centers
meeting/not meeting this criteria was assessed. A subset analysis was performed excluding patients with isolated hip fractures.Results: A total of 447 TCs with 78,915 patients were analyzed.
Increasing hospital volume was associated with a non-linear improvement in reliability of RAMR (Figure 1). At least 113 patients were required to accurately calculate RAMR. Approximately 57%
(256/447) of TCs met this minimum geriatric caseload. Among these TCs, RAMR varied from 5%-11% before RA to 6%-11% after RA compared with RAMR from TCs not meeting this caseload
[0%-18% before RA to 8%-10% after RA]. Results from the subset analyses were qualitatively similar.Conclusions: More than half of the TCs included in the NTDB can be accurately benchmarked on
geriatric trauma mortality using a little over 100 patients. For TCs with lower patient caseloads, reliability adjustment profoundly decreases variation in risk-adjustment mortality rates and should be
considered for use when attempting to compare trauma center outcomes between centers.



15.16 Burn Injury and Continuous Renal Replacement Therapy (CRRT): A Civ ilian Based Clinical Outcomes Study from a Lev el I Burn Center, 2007-2012

L. Giambarberi1, S. Patil1, M. Marano1,7, R. Chamberlain1,5,6  1St. Barnabas,Department Of Surgery,Livingston, NJ, USA 5St. George's University School Of Medicine,St. George's, St. George's,
Grenada 6New Jersey Medical School,Newark, NJ, USA 7St. Barnabas,Division Of Burn Surgery,Livingston, NJ, USA.

Introduction: Patients with severe burn injury experience a severe systemic response, which may result in shock and multiple system organ failure.  Concurrent acute kidney injury (AKI) has been
reported to dramatically increase risk of mortality.  Treatment for AKI has transitioned from intermittent hemodialysis (IHD) to continuous renal replacement therapy (CRRT), which minimizes
hemodynamic changes avoiding hypoperfusion and allows for longer therapeutic filtration time. This report analyzes clinical outcomes among a recent cohort of burn patients who were treated for AKI
with CRRT at a Civilian Level 1 Burn Center and compares them to similarly treated burned military (multi-trauma) patients at a military burn center.Methods: 1,576 patients were treated for burn injury at
the Saint Barnabas Medical Center Level 1 Burn Unit (SBMC), Livingston, NJ between 2007 and 2012. 54 burn patients met the study criteria of ≥ 18 years old and developing AKI with no prior history of
chronic kidney disease. 31 patients were treated with CRRT and formed the study cohort. Demographic, burn and clinical data was collected and analyzed using standard statistical methods.  This data
was further compared to published reports on 18 military burn patients treated with CRRT at The United States Army Institute of Surgical Research Burn Center (SRBC), Fort Sam Houston, TX, 2005-
2007.  Factors analyzed included age, percent total body surface area (TBSA), % 3rd degree burn, as well as blood urea nitrogen (BUN) and creatinine (Cr) at initial CRRT.Results: Mean age of civilian
burn CRRT patients was 47.8 ± 13.  Most patients were Caucasian (48.4%), more males (93.5%) than females (6.5%).  29 patients sustained thermal injuries, while one each sustained a chemical or
electrical burn.  %TBSA was 39.2 ± 21.2 and % 3rd degree burn was 26.2 ± 19.7.  BUN:Cr at admission, start of CRRT and discharge were 17.4 ± 5.8:1.1 ± 0.29, 49.5 ± 27.4:2.15 ± 0.78 and 19.1 ±
14.6:1.2 ± 0.88 respectively.  Civilian burn patients spent an average of 67.3 ± 52.1 days in hospital with a mean BICU (burn intensive care unit) length of stay (LOS) of 59.5 ± 47.7 days.  Mortality was
38.7% among the civilian burn patients.  Military burn patients suffered a much higher mortality (88%), BUN:Cr  (55 ± 21: 3.4 ± 1.6) at initial CRRT, % TBSA (68 ± 17) and % 3rd degree burns (58 ± 16).
Average military patients were also younger (26 ± 3) compared to a civilian, and typically suffered from substantial non burn injuries, as well.Conclusions: CRRT has emerged as common therapy for
acute renal injury in burn patients. Civilian burn patients with AKI are fundamentally different from military patients in regards to both age and extent of additional non-burn injuries which results in a
higher mortality in the military population. CRRT is a promising treatment modality for treatment of AKI in burn patients, and should be prospectively evaluated compared to IHD.



15.17 MOTORCYCLES VERSUS ALL-TERRAIN VEHICLES: A COMPARISON OF INJURIES

C. Heid1, P. Parikh1, R. Markert1, A. Ekeh1  1Wright State University,Surgery,Dayton, OH, USA.

Introduction: Motorcycle (MC) use is associated with more injuries and deaths per mile travelled than regular automobile use. Accordingly, MC use is regulated by licensure requirements and
occasionally helmet laws. All-terrain vehicle(ATV) restrictions are typically minimal -permitting unregulated use in minors. We sought to compare injuries arising from MCs vs ATVs in the light of the
rising number ATV injuries over the last few years and the absence of age restrictions – expecting to see worse outcomes from ATV crashes.Methods: All patients sustaining injuries arising from ATV
and MC crashes admitted to a Level I Trauma center between January 2006 and December 2010 were identified. Age, gender, helmet use, injury severity score(ISS), length of stay (LOS), intensive care
unit days (ICU), mortality rate and locations of the injuries(head, face, spine, chest, abdomen, pelvis, upper extremity, lower extremity) - were noted. T-test analysis & Pearson chi-square were used to
compare continuous and categorical variables.Results: There were 1133 victims of MC trauma and 247 from ATVs in the studied period.  Mean age was 41.8 yrs for MC vs 32.4 for ATVs(p< .001).
Females constituted 13.3% of MC group vs. 22.3% of ATVs (p= .001) ISS In the MC group was 13.7 vs 10.9 in the ATV group (p< .001). MC LOS and ICU days were 6.8 and 2.4 days vs 4.0 and 0.9 days
in the ATV cohort(p< .001). Mortality rate was 6.1% from MC trauma vs. 2.8% in ATVs (p=. 042).  There were no significant differences in injuries between both mechanisms in the various body
regions.Conclusions: Injuries from MCs were more frequent and resulted in higher ISS, longer LOS and worse mortality rates than those arising from ATV crashes. While ongoing efforts to reduce ATV
injuries are in order, in light of the higher frequency and worse outcomes from MC crashes and the trend of state helmet law repeals, continued focused injury prevention initiatives addressing MC
injuries remain imperative.  



15.18 Endotracheal Self-Extubation in Surgical/Trauma ICU: Are They All Fine?

A. Fontenot1, R. Malizia1, M. Chopko1, W. J. Flynn1, J. Lukan1, C. Wiles1, W. Guo1  1State University Of New York At Buffalo,Buffalo, NY, USA.

Introduction: Endotracheal self-extubation (ESE) is common in surgical/trauma ICU, but has not been well studied. We hypothesized that not all patients after ESE are successful in spontaneous
breathing, and reintubation increases pulmonary complications and healthcare costs.Methods: Data on 37 patients who experienced ESE in our Level I trauma/surgical ICU in the year of 2012 were
prospectively collected and retrospectively analyzed.   Patient’s demographics and clinical information were recorded.Results: Over the 12-month period, there were 42 episodes of deliberate ESE in 37
out of 939 intubated patients (frequency 3.9%). Reintubation was required in 23 episodes (53.5%).  Thirteen patients (31%) performed ESE while being actively weaned from ventilatory support.  Factors
associated with reintubation are shown in Table 1.  Logistic regression model reveals that weaning (p=0.009, OR 0.14, 95% CI 0.03-0.61), and pressure support ventilation (p=0.009, OR 0.16, 95% CI
0.04-0.63) were independent negative predictors, whereas agitation (p=0.007, OR 6.40, 95% CI 1.65-24.77) before ESE was a positive predictor of reintubation.  However, neither the timing of the event
(day/night shift) nor diagnosis (surgery/trauma) predicted the need for reintubation.  The outcome of reintubation is shown in Table 2.  The financial costs for ventilator days ($42,843±8,617 vs
$7753±1338, p<0.001) and ICU room ($25,034±2,574 vs $6,597±955, p<0.001) were significantly higher in patients with reintubation than those without.Conclusions: Not all patients are successful in
spontaneous breathing after ESE.  Reintubation not only carries a high pulmonary complication rate, but also prolongs duration on mechanical ventilation and ICU stay.  Early initiation of weaning
process and adequate sedation during ventilation can minimize the risk of ESE and decrease ensuing pulmonary complications and hospital costs due to reintubation.



15.19 Financial Implications of the Addition of an Acute Care Surgery Serv ice: A Ten Year Experience

B. Braslow1, D. Holena1, P. Kim1, C. Sims1, J. L. Pascual1, S. Allen1, N. Martin1, C. Petetti1, C. Schwab1, P. M. Reilly1  1University Of Pennsylvania,Division Of Traumatology, Surgical Critical Care, And
Emergency Surgery,Philadelphia, PA, USA.

Introduction:  Acute Care Surgery (ACS) has been added to existing Trauma and Surgical Critical Care (SCC) service lines at many centers.  Potential benefits of this model include improved outcomes
for patients with acute surgical conditions and increased operative volume for trauma surgeons, but less has been reported on the financial implications of ACS service lines.  We sought to quantify the
financial impact of ACS on our practice.Methods: Billing data were collected prospectively from 2002 to 2012.  Charges, collections, and collection percentage (collections/charges) for of each service
line relative to the 2002 baseline of the study period were calculated.  The relative contribution of each service line to overall divisional collections collection was calculated annually.   Linear regression
was used to compare rates of increases in charges and collections between service lines.   Two-sided statistical significance was set at p=0.05.Results: Over the 10 year study period, ACS service
charges increased 471%, while during the same time period Trauma and SCC charges increased by 139% and 204% respectively (ACS vs. Trauma, p<0.001; ACS vs. SCC, p<0.001).  ACS service
collections increased 476%, while during the same time period Trauma and SCC collections increased by 131% and 226% respectively (ACS vs. Trauma, p<0.001; ACS vs. SCC, p<0.001).    No
significant changes occurred in business practices or third party payers over the study period. Divisional revenue grew by 200% over study period, with the relative growth of the ACS revenue being
accompanied by a concomitant relative decrease in the contributions of Trauma and SCC revenue (Figure 1).Conclusions: Addition of ACS to Trauma and SCC service lines was associated with
increases in overall divisional charges and collections.



16.01 Impact of an Online Vascular Surgery Rev iew Course on Vascular Surgery Written Board Performance

A. Dua2, S. S. Desai1  1Duke University Medical Center,Department Of Surgery,Durham, NC, USA 2Medical College Of Wisconsin,Department Of Surgery,Milwaukee, WI, USA.

Introduction: Advances in education and technology have made it possible to develop Internet-based peer-reviewed reading material, board-style practice questions with detailed explanations, and a
learning management system that keeps track of results and guides users along a curriculum. Such a system facilitates learning by making content available on demand through a multitude of
devices, thereby breaking down barriers to use. Monitoring performance through the learning management system and comparing it to practical outcomes presents a unique opportunity to validate the
efficacy of this learning model.Methods: An online curriculum including a peer-reviewed textbook and 717 board-style practice questions with explanations was created in 2010. This vascular surgery
review course was then distributed to vascular surgeons across the country as a preparation tool for the written vascular surgery board examination between 2011 and 2012. Following receipt of their
written board examination results, a short survey was emailed to each of the course participants asking about whether they passed their exam and how difficult the exam was on a scale of 1-
10. Results: Over a two year period (2011-2012), 148 vascular surgeons participated in an online vascular surgery review course. 31 completed a brief survey asking about their experience and whether
they passed their vascular surgery written board exam. Of these, 18 participants completed the entire online review course, while 14 did not use the course at all. 17/18 of the surgeons who completed
the course passed their written exam, while only 8/13 who did not take the course passed their exam (p < 0.05, OR 10.6, 95% CI 1.06-106.60). The average score in the online review course was 68 +/-
12%; performance in the review course correlated with perceived difficulty of the written board exam (r2 = 0.81).Conclusions: Vascular surgeons who complete a robust online program that includes
reading material and board-style practice questions in a timely manner before their vascular surgery written board examination are over 10 times more likely to pass their exam in their first attempt
compared to those who do not prepare in a similar manner. Further, they are more likely to perceive the written board exam as being easier than their counterparts. A properly deployed online education
curriculum has the potential to change vascular surgery training and directly impact real world performance.



16.02 A Single-Center Experience of Aneurysms in Abdominal Organ Transplant Recipients

D. C. Cron1, D. M. Coleman1, K. H. Sheetz1, M. J. Englesbe1, S. A. Waits1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: As survival following abdominal transplantation continues to improve, appropriate diagnosis and management of comorbid conditions such as aneurysms is increasingly important. The
purpose of this study is to characterize the prevalence and natural history of aneurysms among abdominal transplant recipients. Methods: Adult patients who underwent a kidney or liver transplant at a
single-center between February 23, 2000 and October 6, 2011 were included in the study. Data was obtained by searching electronic medical records for documentation of arterial aneurysm. Abdominal
aortic aneurysms were included if they were ≥3.0cm in diameter, and thoracic aortic aneurysms were included if they had a diameter ≥3.75cm. Additional data collected included recipient
demographics, transplant specific data, and characteristics of the aneurysms. Results: There were 927 liver transplant recipients, 2133 kidney transplant recipients, 23 liver-kidney transplant recipients,
and 133 kidney-pancreas transplant recipients included in our study. 127 of these patients were identified to have aneurysms (40 liver, 83 kidney, 3 liver-kidney, 1 kidney-pancreas). The overall
prevalence of any aneurysm was similar for liver and kidney recipients, but the distribution of aneurysm types was different for the two groups (Figure 1). Abdominal aortic aneurysms made up 29.6% of
aneurysms in kidney transplant recipients and 11.4% of aneurysms in liver transplant recipients (P=.02). Visceral aneurysms were ten-fold as common in liver transplant recipients compared to kidney
transplant recipients (47.7% of aneurysms vs. 5.1% of aneurysms; P<.01). The majority of visceral artery aneurysms involved the hepatic and splenic artery. For both liver and kidney transplant
recipients, most aneurysms occurred post-transplantation. All known aortic aneurysm ruptures occurred post-transplantation (20% of abdominal aortic aneurysms in liver transplant patients and 22.2%
of thoracic aortic aneurysms in kidney transplant patients). There was a trend toward higher abdominal aortic aneurysm expansion rates after transplantation (0.58 ± 0.48 cm/y compared to 0.41 ± 0.16
cm/y).Conclusions: Compared to the general population, aneurysms are more common and have an aggressive natural history in abdominal transplant recipients. Furthermore, the types of aneurysms
that affect liver and kidney transplant recipients differ. Care teams should be aware of these risks and surveillance programs should be tailored appropriately. 



16.03 Patency And Complication Rates Between Heparin Bonded And Conv entional PTFE Grafts For Upper Extremity Hemodialysis Access

S. R. Cox1, J. A. Moawad1, L. A. Marshall1, J. R. McShannic1, D. Petrinec1, J. A. Fink1  1Summa Health System,Department Of Surgery,Akron, OHIO, USA.

Introduction: Although arteriovenous fistulae (AVF) are the gold standard for vascular access, many patients do not have veins that are suitable for AVF.  These patients require arteriovenous grafts
(AVG).   An expanded polytetrafluoroethylene (ePTFE) graft with long-term bonding of heparin was made available for use in hemodialysis access in 2006.  There have been no long term trials designed
to analyze the complication and patency rates of heparin bonded versus conventional upper extremity AVGs.  We aim to compare primary patency and complication rates of upper extremity conventional
versus heparin bonded AVGs.  Methods: We conducted a retrospective chart review from 2008 through 2012.  After obtaining IRB approval, we included patients that had an upper extremity conventional
or heparin bonded AVG.  Exclusion criteria included use of therapeutic anticoagulation, forearm loop graft, or multiple upper extremity grafts.  In our practice of four surgeons, two surgeons routinely use
conventional grafts and two surgeons have made it their practice to use heparin bonded grafts.  The decision regarding type of graft used was based on the routine practice of the individual surgeon. 
Patient factors evaluated included age, body-mass index (BMI), hyperlipidemia, hypertension, diabetes, smoking, and graft location.  Complication rates, re-interventions, primary patency, and functional
patency rates were compared using logistic regression analysis.  Primary patency is defined as time from access construction to time of first intervention, and functional patency was defined as the
duration of use of the access until access was abandoned.   Statistical analysis included Wilcoxon rank sum test, and chi square test of homogeneity. Results: Sixty-one (n= 61) patients met criteria for
analysis.   The median time to use for all patients was 29 days.  The conventional and heparin bonded grafts were compared and there was no statistically significant difference between the median
time to use of either graft type.  (27 vs 32 days, P= 0.342)  Primary patency between the two graft types did not differ. (P= 0.970) The duration of time elapsed until intervention was a median 91 days.
(mean 100.5 days, SE = 13.0 days).   Demographics did not differ between the two graft types.  (P= 0.453, 60% female) and there was no statistically significant difference in ethnicity (P= 0.848, 46%
African American).  The mean age was 60 years.  ((P= 0.899) 60.8 years vs 60.4 years)).  There were no statistically significant differences between comorbidities in the two groups.  BMI did not differ
between the two groups.  (P= 0.986)Conclusions: There is no improved primary patency, functional patency or decreased complication rates among those patients who received upper extremity heparin
bonded AVGs.  The use of conventional AVGs demonstrates no difference in primary or functional patency or complication rates. Future randomized controlled trails are needed to further delineate
differences between heparin bonded and conventional arteriovenous grafts.



16.04 Rev iew of Surgical Treatment of Popliteal Artery Injury: Outcomes of Open v ersus Endov ascular repair

J. Hamm1, A. H. Coulter1, R. Shi1, W. W. Zhang1, T. Tan1  1Louisiana State University Health Science Center Shreveport,Vascular Surgery,Shreveport, LA, USA.

Introduction: Popliteal artery injury (PAI) is the most common infrainguinal arterial injury and is being increasingly treated with endovascular approach. We examined the outcomes of surgical repair of
popliteal artery injury.Methods: Patients who underwent surgery for PAI were identified from National Trauma Database (NTDB) using ICD-9 and CPT codes. Patients with severe head injury (GCS <8),
age < 16 and > 65 were excluded. Demographics, injury characteristics and outcomes of endovascular repair of PAI (ER) were compared with open repair (OR).  The trend of ER of PAI over time was
also evaluated.Results: There were 1388 patients who underwent surgery for PAI between 2002 and 2010. Majority of PAI was treated with OR (95%) and 5% (67/1388) was treated with ER.
Endovascular repair of PAI was more commonly performed in African-Americans (23% vs.16%, p<.001) whereas Caucasians were more commonly treated with OR (60% vs.38%, p<.001). Patients who
underwent ER were more likely to have associated fracture (20% vs.8%, p<.001) but had lower number of associated venous injury (5% vs.31%, p<.001). Overall mortality (ER: 3.3% vs.OR: 2.3%),
amputation rate (11.8% vs.16.7%), wound infection rate (1.3% vs.1.2%), and hospital length of stay (15.4 vs.17.7 day) were similar between both groups. Patients who underwent ER had significantly
lower fasciotomy (29% vs.54%, p<.001) when compare to open repair. We also noted the ER had been increasingly used for repair of PAI (2008:4%, 2009:6%, 2010:8%, p<.001).Conclusions:
Endovascular approach has been increasingly used for repair of popliteal artery injury and appears to be a safe alternative to open repair especially in patients with associated injury.



16.05 Pre-Operativ e Lev els of Circulating Endothelial Cells in Peripheral Blood as a Predictor of Outcome in Lower Extremity Angioplasty.

B. M. Schmit1, K. O'Malley1, K. DeSart1, S. Berceli1, P. Nelson2  1University Of Florida,Division Of Vascular Surgery/Department Of Surgery/College Of Medicine,Gainesville, FL, USA 2University Of South
Florida College Of Medicine,Division Of Vascualar And Endovascular Surgery/Department Of Surgery/College Of Medicine,Tampa, FL, USA.

Introduction: Circulating endothelial cells (CECs) and endothelial progenitor cells (EPCs) have received recent attention as biomarkers of vascular disease. CECs are damaged ECs that result from
sloughing at sites of injured or diseased vascular endothelium. They are rare in the peripheral circulation of healthy adults and thought to be a marker for advanced systemic vascular disease. EPCs
are bone marrow derived cells that circulate in the peripheral blood of adults and function to repair these damaged endothelial cells. CECs have previously been correlated with disease severity, but we
hypothesized that differences in CECs and/or EPCs may be further predictive of clinical outcome in patients undergoing lower extremity angioplasty for revascularization.Methods: Peripheral blood was
collected from patients (n=13) prior to undergoing superficial femoral artery angioplasty/stenting for symptomatic peripheral arterial disease. Samples were stained for cell surface markers CD45,
CD34, CD133, VEGF, and CD146 to characterize different circulating CEC/EPC phenotypes and then sorted using an LSRII flow cytometer. Patients were then followed using standard clinical practice
guidelines to determine ultimate SUCCESS (patency) or FAILURE (occlusion or symptomatic restenosis) of their intervention. Flow data were then analyzed using an independent sample t-test to
compare these outcome groups with p < .05 considered significant.Results: In the FAILURE group 24.4% of CD45- cells expressed CD146+ characterizing them as a CEC phenotype, compared to
1.5% of the cells in the SUCCESS group (p=0.009). Samples were also analyzed for differences in the early EPC (CD45+/CD133+/CD34+/VEGF+) and late EPC (CD45-/CD133-/CD34+/VEGF+)
phenotypes. Although there were no significant differences in EPC populations preoperatively, there appeared to be a trend toward a higher number of late EPCs in the SUCCESS group.Conclusions:
 CECs were significantly elevated in the FAILURE group indicative of a higher disease burden preoperatively leading to worse outcomes. This may be further impacted by an impaired repair capability
due to decreased available EPCs in the same patients. Pre-operative differences in levels of CECs may be a useful biomarker in the determination of outcome for angioplasty patients and therefore
may be useful in treatment decision-making. Definitive changes in EPCs require further study.



16.06 Integrating Theoretical and Clinical Techniques to Assess the Contr ibution of Distinct Vascular Segments in Arter ial Insufficiency in a Human Model

A. Akingba1,2, L. Sun2, J. Unthank1, J. Arciero3  1Indiana University School Of Medicine,Vascular Surgery/Surgery,Indianapolis, IN, USA 2Indiana University School Of
Medicine,Cardiology/Medicine,Indianapolis, IN, USA 3Indiana University Purdue University,Mathematical Sciences,Indianapolis, IN, USA.

Introduction: Peripheral arterial disease (PAD) is a major health problem that affects nearly 8 million Americans and is expected to increase in prevalence with rising obesity and an aging population. 
Clinical data have shown adaptations in collateral arteries, arterioles, and capillaries following occlusion, but the relative contribution of each adaptation are unknown.  This lack of knowledge hinders
the process of determining whether angiogenic or arteriogenic therapies will be most successful in treating PAD.  The objective of this study is to integrate theoretical and clinical techniques to
determine the relative importance of collateral arteries, arterioles, and capillaries in restoring normal blood flow at rest and during exercise after focal arterial occlusion in humans.Methods:
Morphometric data of the arterial system were obtained from measurements of the lower extremity of a healthy male human based on angiographic imaging and reported anatomic data and were used
to construct a mathematical model to predict blood flow following femoral arterial occlusion. A vessel network composed of resistances (similar to an electrical circuit) was designed to predict flow in
tissue regions that were “dependent on” and “independent of” flow through the collateral artery.  The level of flow reaching the collateral-dependent tissue region was evaluated pre- and post-occlusion
assuming a combination of the following alterations based on reported animal data:  60% increase in collateral diameter, 50% increase in arteriolar diameter, and 71% increase in capillary number. 
Moderate exercise was mimicked by inducing a 100% increase in total flow via small increases in arterial pressure and diameter.Results: Preliminary theoretical model results confirm observations
that arterial occlusion shifts the site of primary vascular resistance from arterioles to small arteries that form collateral pathways.  The model predicts that collateral vessels contribute most significantly
to restoring flow following an occlusion (of a non-distributive artery) in a human model (Fig. 1). The model also predicts a substantial increase in the perfusion deficit during exercise.Conclusions:
Although preliminary, this theoretical model predicts consistent segmental hemodynamic changes in a human following arterial occlusion and suggests that to obtain a maximum benefit from
angiogenic therapies, arteriogenic therapies must be applied in combination.  As the study is extended, the validity of the model in humans will be assessed by comparing model results with
ultrasound data pre- and post-intervention in PAD patients.



16.07 Disparit ies in Major Amputation Rates Between Diabetics and Non-Diabetics with Foot and Ankle Ulcers in the United States

B. J. Orandi1, S. Selvarajah1, N. Mathioudakis1, R. E. Sherman1, D. J. Arnaoutakis1, A. H. Haider1, J. H. Black1, C. J. Abularrage1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD,
USA.

Introduction: Previous studies have shown that foot ulcers precede approximately 85% of lower extremity amputations in patients with Diabetes.  We sought to determine whether Diabetes was
independently associated with an increased risk of foot ulcer-associated major amputation.Methods: The Nationwide Inpatient Sample (2005-2010) was queried using ICD-9 codes for a primary
diagnosis of foot or ankle ulceration. The primary outcome was major amputation.  Multivariate analysis was performed adjusting for Diabetes, age, gender, race, income, comorbidities,
revascularization, intravenous antibiotic use, insurance type, and hospital characteristics.Results: Overall, 336,639 Diabetics (DM) and 709,474 non-Diabetics (non-DM) had a primary diagnosis of foot
or ankle ulceration. DM tended to be younger (62.85±.05 vs. 66.89±.04 years, P<.001), of white race (61 vs. 58%, P<.001), and have a Charlson index >3 (18 vs. 7%, P<.001).  They were also more likely
to be admitted with a concomitant diagnosis of neuropathy (55 vs. 3%, P<.001), critical limb ischemia (CLI: 21 vs. 11%, P<.001), osteomyelitis (12 vs. 3%, P<.001), or gangrene (18 vs. 7%, P<.001).  On
univariate analysis, DM were more likely to undergo both major (4 vs. 2%, P<.001) and minor amputations (19 vs. 7%, P<.001) than non-DM.  Major amputation rates in each group were stable at 4%
(DM) and 2% (non-DM) each year.  On multivariable analysis, DM was no longer a statistically significant predictor of major amputation (OR 1.09; 95% CI [0.99-1.19]; P=.08).  This was primarily
influenced by CLI (OR 6.72; 95% CI [6.16-7.33]; P<.001) and gangrene (OR 3.91; 95% CI [3.53-4.33]; P<.001). Patients 40-65 years of age were more likely to undergo major amputation (OR 1.30; 95%
CI [1.09-1.55]; P=.004) than patients <40 or >65 years of age.   Conclusions: Major amputation in Diabetics and non-Diabetics remained stable over the study period.  While major amputations were
more frequent in Diabetic patients with foot and ankle ulcers, this was driven by an increased rate of critical limb ischemia and gangrene. These findings argue for improved primary prevention
programs specifically targeted at those Diabetic patients ages 40-65.



16.09 Outcomes of Lower Extremity Arter ial Reconstruction in HIV Positiv e Patients

J. N. Brown1, T. Obisesan2, K. Amankwah3, A. Obirieze1, D. Rose1, D. Tran1, E. Cornwell1, K. Hughes1  1Howard University College Of Medicine,Howard University Hospital, Department Of
Surgery,Washington, DC, USA 2Howard University College Of Medicine,Howard University Hospital, Department Of Medicine,Washington, DC, USA 3State University Of New York Upstate Medical
University,University Hospital, Department Of Surgery,Syracuse, NY, USA.

Introduction: Human Immunodeficiency Virus (HIV) has been associated with accelerated progression of peripheral arterial disease (PAD). The outcomes of lower extremity arterial reconstruction
(LEAR) in HIV+ patients, however, are largely unknown.  We undertook this study to determine the postoperative outcomes of LEAR in HIV+ patients. Methods: The Nationwide Inpatient Sample (NIS)
Database was queried to identify all patients who underwent infrainguinal LEAR from 2001 to 2009.   Patient demographics, comorbidities and outcomes were identified, and HIV+ patients were
compared to HIV- patients.  Cohort-matched analysis was also performed.Results: The NIS identified 199,882 patients who underwent LEAR during this time interval.  Of these, 212 (0.10%) were HIV+
and 199,670 were HIV- (99.9%).  The median age was 49 for the HIV+ patients compared to 69 for the HIV- patients (P = 0.00) in a primarily male population  84% male in the HIV+ group, and 60% male
in the HIV- group (P = 0.00).  Preoperatively, HIV+ patients were significantly more likely to present with cardiac (46.6%, P = 0.00), pulmonary (27.1%, P = 0.017), and diabetes mellitus (35.8%, P = 0.001)
comorbidities; whereas, HIV- patients were more likely to present with renal (11.3%, P = 0.00) comorbidities.    Bivariate and multivariate analysis of outcomes are presented in the table below showing
no significant difference in postoperative complications between the two groups.Conclusions: LEAR may be performed in HIV+ patients without an increased risk of postoperative morbidity or mortality.  





16.10 An In Viv o Study of the Effects of a Nanomaterial-Tissue Patch for Vascular and Cardiac Reconstruction in a Porcine Model

A. M. Ostdiek1, S. Grant1, J. R. Ivey1, S. A. Hansen1, D. A. Grant1, R. R. Gopaldas1  1University Of Missouri,Columbia, MO, USA.

Introduction: Synthetic and biologic patches are currently the standard for vascular and cardiac reconstruction.  However, rupture, calcification, and re-stenosis can been seen with these materials,
creating a need for an improved, more effective repair material.  The objective of this project was to examine the feasibility of a novel patch material composed of decellularized porcine vascular tissue
crosslinked with gold nanoparticles.  The remodeling characteristics and biologic effects were investigated in an in vivo study to determine if rupture, calcification, and neo-intimal hyperplasia could be
avoided while allowing for enhanced integration into the host tissue.  Methods: Adult female domestic swine underwent a bilateral patch angioplasty of the carotid arteries with the experimental patch
on the right side and a control patch of bovine pericardium on the left.  Four types of patch materials were tested. 1) Decellularized porcine aortic patch (DPAP) 2) Decellularized and chemically
crosslinked porcine aortic patch (CPAP)3) Decellularized and 100nm gold nanoparticles crosslinked porcine aortic patch (GPAP) 4) Decellularized and 100nm gold nanoparticles porcine carotid patch
(GCVP)Animals were sacrificed in groups immediately after surgery, and at 3 and 9 weeks.   The 3 week time point had 3 animals - one for each of the first 3 groups. The 9 week time point had 8
animals- 2 for each experimental group.   Doppler ultrasound was performed before and after patch placement in surgery, every 3 weeks and prior to euthanasia to evaluate the flow rates of the blood
through the carotid arteries at the site of patch implant.  Systemic Evans blue dye was administered before euthanasia. The carotid was examined grossly, with Evans blue for neoendothelial targeting,
and with light microscopy using Trichrome and H&E stains. Results: There was a 100% success rate of implantation and a 0% mortality rate in survival animals.  All patches were patent on ultrasound
at each time point and the animals were clinically normal.  At 3 weeks, regenerating endothelial cell growth was noted on the experimental patches.  Histology showed normal inflammatory and healing
response in all the experimental and control groups. At 9 weeks, the experimental groups showed better integration with the host tissue grossly, particularly the GCVP.  Histology showed cellular
ingrowth into the experimental patches, particularly the carotid artery patch, and no major foreign body reactions.  Conclusions: This small pilot study demonstrates the feasibility of a novel
nanomaterial-tissue patch for vascular and cardiac reconstruction.  The aortic and carotid experimental patches did not rupture, were not rejected, and maintained patency throughout the study.  The
nanoparticle crosslinking enhanced cellular reintegration.  Longer term studies will be conducted to examine additional biologic reactions, such as intimal hyperplasia, to the patch material.   



16.11 Defining Ultrasound Criter ia for Significant Ipsilateral Carotid Stenosis in Patients with Contralateral Carotid Artery Occlusion

L. P. Brewster1,3, D. S. Itum2, J. G. Reeves1, Y. Duwaryi1, R. Rajani1, R. Veeraswamy1, A. Salam1,3, T. F. Dodson1  1Emory University School Of Medicine,Vascular Surgery,Atlanta, GA, USA 2University
Of Texas Southwestern Medical Center,Surgery,Dallas, TX, USA 3VA Atlanta,Surgical And Research Services,Atlanta, GA, USA.

Introduction: Contralateral occlusion (CLO) occurs in approximately 8% of patients with carotid artery stenosis. These patients are at an increased rate of stroke, and standard carotid duplex
ultrasonography (DUS) criteria of ipsilateral stenosis is unreliable, frequently overestimating the degree of carotid stenosis. Thus clinicians may dismiss true hemodynamically significant stenoses as
artifactual or order additional unnecessary testing in patients without significant stenoses. The objective of this project is to define CDUS velocity criteria from our institution that accurately predict
hemodynamically significant carotid artery stenosis (>50%) in patients with CLO.Methods: 65 current patients with ipsilateral carotid stenosis and CLO were identified from our institutional database.
16 of these patients (11 males; 5 females) had arteriography, computed tomography arteriography, and/or magnetic resonance arteriography within 6 months of their carotid DUS. We correlated the %
stenosis as estimated by DUS using our vascular laboratory's standard criteria (peak systolic velocity (PSV)>140 cm/s and end diastolic velocity (EDV)>40 cm/s) with the arteriograms for each patient.
We then retrospectively fit DUS criteria that would increase the accuracy of DUS measurements for carotid artery stenosis greater than 50%. Results: 8/16 patients had CDUS that did not correlate with
arteriography. 7 overestimated stenosis; 1 underestimated stenosis. The average duration of time between CDUS and corresponding arteriogram was 65 days. 10 patients had computed tomography
arteriography (CTA), five patients had magnetic resonance arteriography (MRA), and one patient had conventional carotid arteriography. Standard CDUS criteria by our vascular laboratory for patients
with CLO had a sensitivity of 90% but a specificity of 50%. By increasing the PSV to >250 cm/s and/or EDV>100 cm/s, we improved the specificity to 100% while maintaining an acceptable sensitivity of
80%. Conclusions: When compared with our standard criteria for detecting hemodynamically significant stenosis in patients with CLO, increasingly stringent ultrasound parameters may be able to
provide reliable DUS criteria for >50% stenosis. Prospective validation of these results is required, and if validated, these velocity criteria may be useful for other vascular laboratories.  In the future we
aim to establish reliable vascular laboratory criteria that can assist clinicians in their care of this complicated patient group and minimize the use of unnecessary radiation or contrast studies.  



16.12 Adv anced Age and Disease Predict Lack of Satisfaction After Iliac Stent Placement

R. Assi1,2, K. E. Brownson1,2, M. R. Hall1,2, P. Vasilas1, C. Chaar2, A. Dardik1,2  1VA Connecticut Healthcare System,Surgery,West Haven, CT, USA 2Yale University School Of Medicine,Surgery,New
Haven, CT, USA.

Introduction: Percutaneous angioplasty and stenting of iliac arteries has supplanted open bypass surgery in the treatment of iliac artery disease. However, despite successful radiologic results, some
patients do not benefit clinically and are not satisfied with their treatment. This study seeks to identify factors associated with lack of satisfaction after iliac artery stenting.Methods: Between January
2008 and July 2012, all patients who underwent endovascular treatment of an iliac artery at our institution were included; hybrid treatments combined with simultaneous open treatments were excluded.
A retrospective review of charts was conducted and preoperative, operative and post-operative data was collected. JMP ® 9.0.0 software was used for data analysis.Results: 62 patients had a total of 91
iliac artery stents placed percutaneously.  All patients were male with a mean age of 66.5 ± 8.0 years. 47 (52%) had critical limb ischemia, 42 (46%) had an occluded ipsilateral femoral artery, and 77
(85%) had at least 2-vessel distal runoff.  Angiographic success was 100%. Perioperative mortality and non-fatal complications were 3.3% (n=3) and 8.8% (n=8), respectively.  The mean follow-up time
was 24.5 ± 15.7 months, during which 11 (12%) developed restenosis and 31 (34%) required additional surgical interventions (mean time to intervention 4.3 ± 7.3 months). Symptomatic improvement
on the first postoperative visit was 55% (n=50). Lack of satisfaction was correlated with older age (OR 1.09 [1.03 – 1.17], p=0.008), presence of critical limb ischemia (OR 3.03 [1.09 – 8.65], p=0.034),
and need for additional surgical intervention (OR 5.614 [1.65 - 17.36], p=0.006).Conclusions: Despite successful radiological revascularization, older patients who undergo iliac stenting in the setting of
critical limb ischemia are less likely to experience symptomatic improvement and more likely to require additional surgical interventions.  These patients form a high risk group that need careful
planning and follow-up after iliac intervention.



16.13 Long-term outcome after surgical rev ascular ization for cr it ical limb ischemia

K. Morisaki1, T. Matsumoto1, Y. Aoyagi1, D. Matsuda1, S. Tanaka1, J. Okadome1, R. Fukunaga1, Y. Maehara1  1Kyushu University,Department Of Surgery And Science, Graduate School Of Medical
Sciences,Fukuoka, FUKUOKA, Japan.

Introduction: Critial limb ischemia (CLI) caries a significant risk of morbidity and mortality. Dramatic improvement of blood flow was obtained by surgical bypass rather than endovascular
revascularization. The aim of this study was evaluate the long-term outcomes of CLI after surgical revascularization.Methods: From 2002 to 2012, 164 limbs of 134 CLI patients were treated by surgical
revascularization of lower limbs in Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu University. Data was collected retrospectively. Patency rate of bypass graft,
operative morbidity and mortality were evaluated. Operative mortality was defined as death within 30 days of surgical revascularization. Limb salvage and overall survival were evaluated by PREVENT III
score. Points were assigned to each patients for the presence of dialysis (4 points), tissue loss (3 points), age?75 (2 points), and coronary artery disease (1 point). Total scores were used to stratify
each patient into low-risk (?3 points), medium-risk (4-7 points), and high-risk (?8 points) categories.Results: The primary graft patency rates of iliac, above-knee femoro-popliteal (AKFP), below-knee
femoro-popliteal (BKFP) and tibial bypass were 93.3 %, 78.5 %, 73.4 % and 57.3 % at 5 years. Limb salvage rates of iliac, AKFP, BKFP, tibial bypass were 91 %, 95.2 %, 100 % and 74.5 % at 5 years.
Overall survival at 4 years calculated by PREVENT III score was 81.4 %, 65.2 %, and 34.6 % for low-, medium-, and high-risk. Intergroup comparison of overall survival demonstrated precise
discrimination (P?0.001). Limb salvage rates at 4 years calculated by PREVENT III score were 86.9 %, 89.1 % and 87.2 %, for low-, medium-, and high-risk. Operative mortality and morbidity were 2.2 %
and 11.0 %. Graft occlusion was a risk factor of major amputation. High PREVENT III score or comobidities such as diabetes mellitus or dialysis were not risk factor for graft occlusion or major
amputation.Conclusions: Surgical revascularization for CLI is a safe, durable and highly effective procedure with respectable patency rate and amputation-free survival. High PREVENT III score was
associated with poor long-term survival.



16.14 Outcomes of Abdominal Aortic Aneurysm Repair in HIV Positiv e Patients

A. E. Hardy-Henry1, T. Obisesan2, K. Amankwah3, D. A. Rose1, W. R. Greene1, E. Cornwell1, K. Hughes1  1Howard University College Of Medicine,Department Of Surgery,Washington, DC,
USA 2Howard University College Of Medicine,Department Of Medicine,Washington, DC, USA 3SUNY Upstate Medical University,Department Of Surgery,Syracuse, NY, USA.

Introduction: Human immunodeficiency virus (HIV) positive individuals have been shown to have a high prevalence of cardiovascular disease including aneurysms.  The outcomes of HIV positive
(HIV+) patients who undergo abdominal aortic aneurysm (AAA) repair, however, are not well documented. The purpose of this study was to determine the outcomes of AAA repair in HIV+
patients.Methods: The Nationwide Inpatient Sample Database was queried to identify HIV+ patients who underwent an open or endovascular AAA repair between 2001 and 2009. Patient
demographics, comorbidities and outcomes were then determined.Results: Out of a total of 81,552 patients who underwent AAA repair during this time period, 23 patients were HIV+. Of these 23
patients, 14 (61%) had an open repair, and 9 (39%) had an endovascular repair. Four patients in the open repair group presented with a ruptured AAA. The mean age of the HIV+ cohort was 56 (±12), in
a primarily male population (83%). All 23 patients had multiple preoperative comorbidities. Five (22%) presented with cardiac comorbidities, 2 (9%) had renal comorbidities, 4 (17%) had pulmonary
comorbidities, and 1 (4%) patient had diabetes mellitus.Postoperative mortality was 9%:  specifically this comprised 1 death from the open, ruptured AAA group and 1 death from the open, nonruptured
AAA group.  Of the endovascular group, there was one case each with sepsis, cardiac and respiratory complications. In the open, ruptured AAA group, all 4 cases were complicated by sepsis, one
patient had respiratory complications, one patient had malfunction of the graft, and one patient died. In the open, nonruptured AAA group, one patient suffered sepsis and cardiac complications and died
post-operatively.The postoperative outcomes for open, nonruptured AAA HIV+ patients are shown in the table below. Whereas the large sample size differential between the HIV+ and HIV- groups do not
allow for meaningful statistical analysis, the outcomes for HIV- patients are also included in the table to provide a point of reference.Conclusions: Although few HIV+ patients undergo AAA repair, the
perioperative outcomes may be favorable with acceptable morbidity and mortality.



16.15 Initial Experience with Endov ascular Repair of Traumatic Sublcav ian Arter ial Injury in the Puerto Rico Trauma Center

J. L. Velazquez1, N. Vidal1, A. Abdul-Hadi1, F. Joglar1  1University Of Puerto Rico School Of Medicine,Department Of Surgery,San Juan, Puerto Rico, Puerto Rico.

Introduction: Historically open repair was the treatment for subclavian artery injuries.  Currently endovascular techniques are being used in these cases. We will describe the experience with axillo-
subclavian endovascular repair at the Puerto Rico Trauma Center (PRTC) since the first case was performed in February 2011.Methods: A retrospective descriptive review of all adult patients admitted
with subclavian artery injury in the PRTC from January 2010 to October 2012. The injuries were diagnosed with CT angiography. Inclusion criteria was described as a traumatic pseudoaneurysm or
thrombosis of axillo-subclavian artery. Analysis of demographics, injury severity scores, type of arterial injury, procedure-related complications, and outcomeswere performed.Results: During the study
period there were a total of 4,475 admissions to the PRTC.  Seven cases (0.16%) of subclavian injury were identified. The average age was 29 (range, 21-46). The average Injury Severity Score was
26.4 (range, 13-41). Four (57.1%) of the injuries were caused by penetrating trauma and 3 (42.9%) by blunt trauma. Five cases (71.4%) were pseudoaneurysms and 2 (28.6%) were thrombosis. Six of
the cases were repaired with a stent-graft. In 1 case we were unable to perform an endovascular repair.  One patient required reintervention 16 days post repair. Mean follow up was 4.25 months
(range, 1-9 months) with 2 patients lost to follow up. All patients were alive at follow up andnone had complications related to the procedure.Conclusions: Endovascular repair of traumatic axillo-
subclavian injury is a safe and feasible method of treatment. It has been successfully performed at the PRTC. No late complications have been identified but longer follow up and continued surveillance
are required.
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16.16 Regulation of Extracellular Matr ix Deposition and Remodeling During Vein Graft Adaptation

D. Y. Lu1, D. J. Wong1, C. D. Protack1, K. Yamamoto1, W. T. Williams1, M. R. Hall1, R. Assi1, H. Bai1, N. Sadaghianloo1, A. Dardik1  1Yale University School Of Medicine,Vascular Biology And
Therapeutics,New Haven, CT, USA.

Introduction: Vein graft adaptation requires cell proliferation as well as extracellular matrix (ECM) deposition and remodeling to thicken the vein wall in the arterial environment.  Eph-B4 is a receptor
tyrosine kinase and embryonic determinant of veins, and we have previously shown that reduced Eph-B4 activity is associated with successful vein graft adaptation.  To examine whether the effects of
Eph-B4 are mediated through modulation of extracellular matrix production and/or degradation we examined both in vitro and in vivo models.Methods: Mouse Embryonic Fibroblasts (MEFs) were
stimulated with Ephrin-B2/Fc (200 μg/ml), and mRNA was analyzed (4, 12, 24 h; d1-7) using qPCR.  Proteins (cell lysates and 48 hour-conditioned media) were analyzed using Western blot and
zymography.  Collagen content was examined using densitometry in vein graft sections (4 weeks) from WT and Eph-B4 knockout (KO) mice, as well as WT and Ephrin-B2/Fc-stimulated mice, after
staining with Masson’s Trichrome. Results: MEFs expressed Eph-B4 but stimulation with Ephrin-B2/Fc showed no changes in mRNA expression of Collagen 1 (Col1A1), Collagen 3 (Col3A1), MMP2,
MMP9, MMP14, elastin, TIMP1 and TIMP2.  Similarly there were no changes in MMP2, collagen 1, and MMP14 protein, and there were no changes in MMP2 activity. Masson’s Trichrome staining of
mouse vein graft sections showed that most of the collagen within the vein graft was localized to the adventitia. There were no differences in collagen content between vein grafts isolated from WT and
Eph-B4 KO mice, nor between control mice and mice stimulated with Ephrin-B2/Fc.Conclusions: In a fibroblast in vitro model and a mouse model, Eph-B4 did not show clear regulation of the pathways
controlling ECM production or degradation.  These results suggest that Eph-B4 regulates vein graft adaptation through cell-mediated mechanisms, and that ECM changes during vein graft adaptation
may be mediated by mechanisms unrelated directly to Eph-B4. 



16.17 Venous Endothelial Dysfunction Potentiates Deep Venous Thrombosis in a Mouse Model of Pneumonia

A. T. Obi1, Y. Kanthi1, T. W. Wakefield1, K. Raghavendren1, P. K. Henke1  1University Of Michigan,Department Of Vascular Surgery,Ann Arbor, MI, USA.

Introduction: In post-operative patients, pneumonia is a strong risk factor for the development of deep venous thrombosis (DVT).  However, little is understood about the underlying biology responsible
for this phenomenon.  We hypothesized that lung inflammation with or without pneumonia would promote cell adhesion molecule mediated DVT in a mouse model.Methods: Wild-type mice underwent
treatment with sterile saline i.t. (control), lung contusion (lung inflammation without infection) or inoculation with Klebsiella pneumoniae (103 cfu i.t., lung inflammation with infection).  Inferior vena cava
(IVC), thrombus and plasma were harvested from controls and treatment groups at various time points post-intervention.  Saline and Klebsiella treated mice additionally underwent IVC ligation to
generate DVT. The IVC and plasma were assessed for cellular adhesion markers and thrombus (if present) was weighed and measured at 2 hours.Results: Lung contusion mice did not demonstrate
any increase in E- or P-selectin, whereas mice infected with Klebsiella pneumonia i.t. demonstrated increased circulating P-selectin beginning 24 hours post infection (p<0.001, n=6), and
corresponding decrease in vein wall P-selectin.  Klebsiella infected mice undergoing DVT induction developed acute thrombi twice the size as controls (3.2 v. 6.7mg, p=0.04, n=11 per group). Increased
thrombus size corresponded with significantly increased circulating and vein wall E selectin and circulating P selectin (all p<0.01, n=10 per group).Conclusions: Vein wall cellular adhesion molecule P
selectin was elevated in the plasma and decreased in the endothelium of a mouse model of pneumonia suggesting that acute, remote infection stimulates the endothelium to shed P selectin into the
circulation, ultimately resulting in a pro-thrombotic state.  Conversely, lung contusion did not result in measureable changes of endothelial dysfunction, indicating that type and intensity of inflammatory
stimuli and presence of infection are important mediators of endothelial response.  Endothelial cellular adhesion molecule upregulation and subsequent thrombosis were amplified in pneumonia
infected mice in an acute venous thrombosis model, suggesting that DVT may represent a manifestation of multi-organ failure as the result of dysfunctional venous endothelium.  Circulating plasma
selectins corresponded with vein wall pro-inflammatory changes and may represent a useful biomarker of endothelial dysfunction in acute infection with elevated DVT risk.



16.18 Mechanical Properties of Fracture Callus in Diabetes using a Bicortical Femoral Fracture Model.

R. Tevlin1, A. Mc Ardle1, K. Senarath-Yapa1, E. Zielins1, D. Atashroo1, M. S. Hu1, C. Chan1, G. G. Walmsley1, J. Yang2, J. B. Brunski1, R. H. Dauskardt2, M. T. Longaker1  1Stanford University,Hagey
Laboratory For Pediatric Regenerative Medicine,Palo Alto, CA, USA 2Stanford University,Department Of Materials Science And Engineering,Palo Alto, CA, USA.

Introduction: Fracture healing is a process of restoring the structural and biological properties of injured bones. Diabetes mellitus affects 8.3% of the American population, resulting in a huge
biomedical burden. As a systemic disease, diabetes is associated with poor healing. This study aims to look at differences in fracture healing in a mouse model, with particular focus on the differences
in the mechanical properties of bone in this group.Methods: Closed, bicortical femoral fractures were created in age- and gender-matched diabetic (db/db) and wild type mice. Fractures were internally
fixed. Fracture healing was assessed by weekly radiography. Callus index was used to compare the degree of healing on x-ray. Mechanical testing on bone was done using 3-point bending. Results: In
vivo diabetic mice showed delayed, and exaggerated, callus development on radiographic assessment using the callus index. The diabetic fracture group had a statistically significant lower yield point
in comparison to the wild-type fracture group on 3-point bending (*p<0.05). The diabetic non-fracture group required significantly less force to reach yield point than their non-diabetic control (*p<0.05),
as illustrated in Figure 1.  Conclusions: Diabetes has a profound impact on musculoskeletal load-bearing capacity and bone healing. 







16.19 Penetrating Carotid Artery Injur ies: Remain a Rare and Highly Lethal injury

H. B. Moore1, F. Sheppard1, C. C. Berluw1, J. Haenel1, A. Bacon1, E. E. Moore1  1Denver Health Medical Center,Aurora, CO, USA.

Introduction: The timorous management of penetrating carotid artery injuries (CAI) has existed for more than 500 years, originating from the French battlefield.  While overall outcomes in penetrating
neck wounds over the past decade have improved, penetrating CAI remains a challenge.  We postulate that outcome for penetrating CAI has not improved, and warrants new management
strategies. Methods: 10-year retrospective observational study at our American College of Surgeons verified level-1 trauma center of all penetrating neck wounds admitted from January 2002 to January
2012 were identified using the mandatory state trauma registry.  Patients with a documented CAI in autopsy or operative report were reviewed.Results: Over the past10 years 22,800 patients evaluated
at our hospital had 3249 (14%) penetrating injuries. Penetrating neck wounds represented 1.2% (279/22,800) of trauma admissions, of which 28 (10 %) had confirmed CAI.  Average age was 31yr, 82%
(23/28) were men, and 61% (17/28) of injuries were from gunshot wounds. Five patients were transferred. Mortality was 53% (15/28); 93% (14/15) of deaths were from exsanguination with one death
due to sepsis from an esophageal fistula. Of those that died, only 33% (5/15) had a detectable blood pressure on arrival to the ED.  Of the 13 survivors, 11 (84%) underwent operative reconstruction of
their carotid artery.  The majority (61%) of survivors were discharged directly to home with no neurological deficits; an additional 3 (23%) patients had localized neurologic deficits that improved after
rehabilitation, allowing them to return to home.Conclusions: Penetrating CAI remains a lethal injury due to uncontrolled hemorrhage.  While research on penetrating neck injuries has been dominated
by rapid diagnostic algorithms, the majority of patients have hard signs of vascular injury and clear indication for operation, improved outcome for CAI must focus on early hemorrhagic control.  



16.20 Mov ing Toward Decreasing the Length of Hospital Stay in Admissions for Suspected Central Line-Associated Blood Stream Infections in the Pediatr ic
Intestinal Failure Population

M. I. Chang1, S. J. Carlson1, E. Cowan1, P. Nandivada1, A. K. Potemkin1, A. A. O�Loughlin1, K. M. Gura1, M. Puder1,2  1Children's Hospital Boston,General Surgery/Vascular Biology Program,Boston,
MA, USA 2Harvard School Of Medicine,Brookline, MA, USA.

Introduction: Parenteral nutrition (PN) is a life-saving intervention for patients unable to absorb enteral nutrients secondary to intestinal failure (IF). While PN has revolutionized the management of
patients with IF, central line-associated blood stream infections (CLABSI) remain a major cause of mortality and morbidity in this population. Identifying patients at risk for this potentially fatal
complication is difficult in this high risk population. The current standard practice for treatment of suspected CLABSI at our institution is a 48 hour admission for empiric therapy with broad spectrum
intravenous antibiotics pending blood culture results.Methods: The objective is to characterize the presentation of CLABSI in pediatric IF and to determine the time to positivity of blood cultures. A
retrospective cohort study of children with IF who are followed by the multidisciplinary IF clinic and presented to our institution for evaluation of a possible CLABSI from January 1, 2012 to December 31,
2012. CLABSI was defined as per the 2013 CDC guidelines.Results: Sixty patients with IF were identified. Of those, 30 presented to our institution for evaluation of CLABSI 94 times.  There were 33
cases of CLABSI in 16 patients that were community acquired at a rate of 9 per 100 catheter days. There were no significant differences in age, growth parameters (i.e., Z-scores), or catheter days
between patients with or without CLABSI. The most common presenting symptoms included documented fever > 38oC (63.8%), gastrointestinal symptoms (e.g., nausea, emesis, diarrhea, change in
G-tube/ostomy output; 43.6%), and lethargy (18.1%). Fever at the time of presentation was documented in 81.8% of patients with CLABSI. There was no difference in overall leukocyte or platelet count at
admission (9.5 x 103/µL vs. 9.9 x 103/µL and 221 x 103/µL vs. 263 x 103/µL, respectively) between patients with and without CLABSI. Patients with CLABSI were found to have an increased percentage of
neutrophils (75% vs. 47%), a left shift on blood smear, and higher C-reactive protein levels (3.8 mg/L vs. 1.6 mg/L) when compared to patients without CLABSI. The most common organisms identified
on blood culture were gram negative rods (e.g., Klebsiella spp., Escherichia coli), and Staphylococcus spp. The average time to culture positivity was 13.07 hours.Conclusions: Our data suggests that
the absence of fever and leukocytosis does not necessarily indicate the absence of infection, and that observation for 24 hours may be sufficient for determining the presence of a CLABSI. These
findings may support clinical practice guidelines in favor of shorter hospital stay when CLABSI is suspected in the pediatric IF population.



17.01 19.01 Systemic Deliv ery of Chemically Modified NELL-1 Promotes Bone Formation in Osteoporotic Mice

G. Asatrian1, A. W. James1,2,3, Y. Zhang2, C. G. Chung1, O. Velasco2, X. Zhang1,2, K. Ting1, C. Soo2,4  1University Of California - Los Angeles,Division Of Associated Clinical Specialties And Section Of
Orthodontics, School Of Dentistry,Los Angeles, CA, USA 2University Of California - Los Angeles,Orthopaedic Hospital Department Of Orthopaedic Surgery And The Orthopaedic Hospital Research
Center,Los Angeles, CA, USA 3University Of California - Los Angeles,Department Of Pathology And Laboratory Medicine, David Geffen School Of Medicine,Los Angeles, CA, USA 4University Of California
- Los Angeles,Division Of Plastic And Reconstructive Surgery, Department Of Surgery, David Geffen School Of Medicine,Los Angeles, CA, USA.

Introduction: Nel-like molecule-1 (NELL-1) is a pro-ostegenic, secretory molecule first identified in patients with craniosynostosis. NELL-1 exhibits significant bone forming effects when locally
implanted in calvarial, axial and appendicular defects in both small and large animal models. Here, we investigate the systemic application of NELL-1 (intravenous delivery) on reversing osteoporosis
in ovariectomized (OVX) mice. Furthermore, we evaluate the effect of PEGylation, an established chemical process of attaching polyethylene glycol (PEG) to improve molecular physiochemistry, on
NELL-1’s half-life and bioactivity.Methods: First, we evaluated the efficacy of intravenous NELL-1 administration in OVX-induced osteoporotic mouse model. After induction of osteoporosis, both OVX
and Sham-treated animals were administered either PBS or NELL-1 (1.25 ug/mg), q48 hours, via tail injection. Detailed analyses included dual energy X-ray (DEXA), liveCT/PET, microCT, histology, and
immunohistochemistry. Next, we examine the effects of various PEGylation techniques (5K linear, 20K linear, and 40K branched) on NELL-1 and their effects on systemic half-life and in vitro bioactivity
in the Saos2 cell line. Results: OVX induction of osteoporosis was confirmed by an 11% mean reduction in bone mineral density (BMD), at which time intravenous NELL-1 therapy was instituted. After 4
weeks of systemic administration, NELL-1 treatment resulted in a significant increase in BMD in both OVX and Sham-operated animals (Fig. 1A,B). Post-mortem microCT examination of distal femurs
and lumbar spines confirmed that animals treated with NELL-1 possessed increased bone density and bone volume (Fig. 1C). Furthermore, immunohistochemistry of NELL-1-treated femurs exhibited
increased Osteocalcin (OCN) and reduced TRAP (tartrate-resistant acid phosphatase) staining, indicative of increased bone formation and inhibition of osteoclast activity. Next, we evaluated the effects
of PEGylation on NELL-1 half-life and bioactivity. Linear PEGylation with 5K Da and 20K Da increased half-life of NELL-1 from 5.5 hours to 16.1 and 31.3 hours, respectively. When attaching 40K Da of
branched PEG to NELL-1, half-life was 29.4 hours (Fig. 1D). Importantly, Alizarin red staining for mineralization confirmed PEGylation does not significantly reduce in vitro osteogenic
induction.Conclusions: NELL-1 is a pro-osteogenic, anti-resorptive cytokine, which can promote bone formation upon intravenous administration. Thus, systemic administration of NELL-1 holds
promise for future clinical application in the treatment of osteoporotic bone loss. Additionally, we observed that NELL-1’s pharmacokinetic parameters can be improved by PEGylation, without a negative
impact on its osteoinductive activity. 



17.02 Optimization of Craniofacial Repair with Engineered Fetal Bone Grafts: a Comparison between Nanofibrous and Hybrid Synthetic/Natural Scaffolds

F. L. Gray1, C. G. Turner1, A. Ahmed1, E. C. Pennington1, B. Dionigi1, T. Darrah2, K. A. Faraj3, D. Zurakowski1, D. O. Fauza1  1Children's Hospital Boston,Surgery,Boston, MA, USA 2Duke University
Medical Center,Nicholas School Of The Environment,Durham, NC, USA 3Radboud University,Nijmegen Medical Centre,,Nijmegen, -, Netherlands.

Introduction: The ethically justifiable indications of fetal tissue engineering as a strategy for perinatal therapy can be expanded beyond life-threatening anomalies by amniotic fluid cell-based methods,
in which cell procurement poses no additional risk to the mother. Amniotic mesenchymal stem cell (aMSC)-engineered bone has been shown experimentally to be a viable alternative for craniofacial
repair. In this study, we sought to compare aMSC-derived bone grafts engineered from two fundamentally distinct biodegradable matrices in a leporine model of craniofacial reconstruction, as a
necessary step towards preclinical optimization of this therapeutic concept. Methods: After IACUC approval, New Zealand rabbits underwent creation of 2 symmetrical, full thickness diploic nasal bone
defects (n=12) on either side of the midline. Both defects were then repaired with size-matched bone grafts engineered with allogeneic aMSCs. However, one graft was based on electrospun poly-L-
lactic acid nanofibers, while the other consisted of a hybrid tri-layer platform encompassing both porous and compacted Type-I collagen blended to a stratum of poly-D,L-lactide-co-ε-caprolactone
polymer. For both types of grafts, cell processing included confirmation of mesenchymal progenitor identity by flow cytometry, labeling with green fluorescent protein (GFP), and seeding at densities
adjusted for each scaffold type. Constructs were maintained in osteogenic medium under hydrostatic stimulation within a rotating bioreactor for 19-20 weeks. Animals were killed 8 weeks post-
implantation for multiple analyses. Statistical analysis was by ANOVA with paired comparisons and Levene’s F-test, with significance set at p<0.05.Results: Closure of the defect was noted on gross
inspection in all repairs. Constructs derived from nanofibrous scaffolds became significantly more mineralized than those derived from hybrid scaffolds based on extracellular calcium levels, both in
vitro and in vivo (p=0.02 and p=0.04, respectively). No such differences were noted in alkaline phosphatase activity. Micro-CT scanning (both 2D and 3D) also showed significantly more radiodensity in
grafts engineered from nanofibers than in those built from hybrid scaffolds in vivo (p<0.01). Alkaline phosphatase activity increased significantly post-implantation in grafts derived from hybrid scaffolds
(p=0.01), but not in those derived from nanofibers (p=0.13). Variances were not significantly different for calcium or alkaline phosphatase levels between the grafts derived from different scaffold types.
GFP-positive cells were documented in all engineered grafts.Conclusions: Craniofacial repair with osseous grafts engineered from amniotic mesenchymal stem cells and electrospun nanofibers
leads to enhanced and more stable mineralization when compared to a hybrid synthetic/natural scaffold. Craniofacial reconstruction with amniotic mesenchymal stem cell-engineered bone can be
optimized by the use of nanofibrous scaffolds.



17.03 19.02 Normal Saline Disrupts Coagulation And Endothelial Function Following Traumatic Brain Injury And Hemorrhagic Shock

S. E. Dekker1,3, M. Sillesen2,4, T. Bambakidis1, C. Boer3, P. I. Johansson4, G. Jin1, I. Halaweish1, J. Maxwell1, H. B. Alam1  1University Of Michigan,Surgery,Ann Arbor, MI, USA 2Massachusetts General
Hospital,Trauma, Emergency Surgery And Surgical Critical Care,Boston, MA, USA 3VU University Medical Center,Anesthesia,Amsterdam, -, Netherlands 4Copenhagen University Hospital,Copenhagen,
-, Denmark.

Introduction: Hemorrhagic shock (HS) and traumatic brain injury (TBI) are the leading causes of trauma related deaths. These insults disrupt both the coagulation system and the normal
neuroprotective endothelial functions. We have previously reported that resuscitation with 0.9% normal saline (NS) results in increased brain lesion size and swelling compared with fresh frozen
plasma (FFP) and colloids (Hextend, HEX) in a swine model of TBI+HS. The goal of this study was to determine whether those findings were associated with differential effects of these fluids on the
coagulation and endothelial systems.Methods: 15 Yorkshire swine were subjected to computer controlled TBI and volume-controlled HS (40% blood volume), and kept in HS for two hours prior to
resuscitation with (n=5/group) NS, FFP, or HEX. Markers of endothelial activation (E-Selectin, ICAM-1), coagulation cascade activation (Prothrombin Fragment 1+2, PF1+2), and natural anticoagulation
(Activated Protein C, aPC) were determined at baseline (BL), post-resuscitation (PR) and after six hours of observation (6H) in serum as well as in brain whole cell lysates. Serum levels were corrected
for differences in hemodilution (hematocrit) and compared using a linear mixed model approach, yielding one compound estimated mean value for the two post resuscitation time points (PR and
6H).Results: Serum levels of natural anticoagulation (aPC) were higher in the NS group (202.84 ± 29.75 pg/ml) compared to HEX (76.87 ± 28.44 pg/ml; p=0.02) and FFP (110.31 ± 28.42 pg/ml; p=0.09),
as was activation of the coagulation cascade (PF 1+2) when compared to FFP (PF 1+2, 88.64 ± 45.81 vs. 36.95 ± 13.51 ng/ml; p=0.02).Brain endothelial activation (E-Selectin) was higher in the NS
group compared to FFP (3.35 ± 0.02 vs. 3.32 ± 0.01 pg/ml; p=0.02), whereas serum levels were comparable. Circulating level of endothelial activation marker ICAM-1 was increased in the NS group
(151.25  ± 9.40 ng/ml) compared to the HEX (100.13  ± 8.79 ng/ml; p<0.01) and FFP (108.38  ± 8.79 ng/ml; p=0.01) groups. No significant differences were observed in the brain ICAM-1
levels.Conclusions: In this clinically realistic large animal model of TBI+HS, NS resuscitation was associated with a significant early activation of the coagulation, natural anticoagulation, and
endothelial systems, compared to the FFP and HEX groups.
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17.04 Dev elopment of Magnetic Lev itation 3-D Cultures of Breast and Colon Cancer Cells Using Carbon Encapsulated Cobalt Magnetic Nanoparticles

H. L. Bumpers1, D. G. Janagama3, U. Manne2, M. Basson1, V. Katkoori1  1Michigan State University,Surgery,Lansing, MI, USA 2University Of Alabama,Pathology,Birmingham, Alabama, USA 3Emory
University School Of Medicine,Nanomedicine,Atlanta, GA, USA.

Introduction: Innovative technologies are required for creation of in vitro models that mimic in vivo systems and can be used in drug discovery and development, disease models for cancer, stem cell
research, and tissue engineering. Therefore, we established nanomagnetically levitated three-dimensional (3-D) cultures of breast and colon cancer cells using carbon encapsulated cobalt
nanoparticles.Methods: Breast (MDA-MB-231, MDA-MB-468, and MCF-7) and colon (HT-29, WiDr, and SW-480) cancer cells were cultured and propagated as two-dimensional (2-D) monolayers
according to standard procedures. The cells were then allowed to phagocytose carbon-encapsulated magnetic cobalt (C-Co) nanoparticles. Internalization of the nanoparticles was assessed by
transmission electron microscopy. Magnetic blocks, placed on the lids of Petri dishes, levitated cells that internalized the nanoparticles. Levitated cells and the tumor spheres that subsequently
developed were assessed by light and fluorescent microscopy. Simultaneously, cells were grown as 3-D cultures in a hydrogel matrix. Viability was assessed with ethidium bromide and acridine
orange stains, and the immunophenotypic expression patterns of adhesion proteins, N-cadherin and epidermal growth factor receptor (EGFR), were evaluated.Results: The breast and colon cancer
cells grown in 3-D cultures by magnetic levitation formed floating microtissues directly below the magnet. The levitated 3-D cultures had a higher cell viability relative to 2-D and conventional 3-D
cultures. The internalization of C-Co nanoparticles established a microenvironment that retained biocompatibility and cell viability in 3-D microtissues. Further, without the support of a scaffold (gel
matrix), these levitated 3-D cultures could be maintained for five months. Diffuse cytoplasmic and nuclear localization of N-cadherin was found in 2-D cultures, whereas, strong cytoplasmic, nuclear, and
membrane staining of N-cadherin was noted in levitated 3-D spheres. This strong staining pattern was similar to that in tumor xenografts. In 2-D cultures, EGFR, predominantly located in the cytoplasm,
diffused into intracellular spaces. In 3-D cultures, it was expressed in cell membranes and at points of cell-cell contact, a pattern similar to that of tumor xenografts.Conclusions: Nanomagnetically
levitated 3-D cultures form stable microtissues of breast and colon cancers without changes in molecular phenotypes. The carbon-encapsulated magnetic nanoparticles are biocompatible and provide
stability to the cultures. This 3-D system may have a wide range of applications, including experiments focused on drug discovery and regenerative medicine.



17.05 Chemokines CCL3 and CCL4 Differentially Recruit Lymphocytes in a Murine Model of Early Metastatic Colon Cancer

I. D. Bobanga1, F. Allen1, N. R. Teich1, A. Y. Huang1  1Case Western Reserve University School Of Medicine,Cleveland, OH, USA.

Introduction: Inflammatory chemokines CCL3 and CCL4 are crucial in modulating the magnitude of memory CD8 T cell response via interactions with the receptor CCR5 on T cells during
vaccinations. They are also important chemoattractants of immune cells to the tumor microenvironment. We have previously engineered a murine colorectal cancer cell line, CT26, to secrete CCL3 or
CCL4, and have noted diminished in vivo growth kinetics of tumors that secrete CCL3 when subcutaneously injected into BALB/c mice. We hypothesize that mice injected with the CCL3-secreting CT26
cells were protected from the cancer more than the wildtype (WT) and CCL4-secreting tumors because CCL3 is a more effective lymphocyte recruiter. Methods: BALB/c mice were inoculated with 2x106

fluorescently-labeled CT26 tumor cells that were either WT or secreting chemokines CCL3 or CCL4. At days 3, 5 and 10 after tumor inoculation, the draining lymph nodes (DLN) and tumors (day 10
only) were excised and flow cytometry analysis was performed to interrogate the changes of CD4 T cell, CD8 T cell, B cell and regulatory T cell infiltration when compared to mice without
tumor. Lymphocyte infiltration was further characterized by immunohistochemistry (IHC) staining of the DLN. Additionally, the interactions between fluorescently-labeled T cells and tumor cells in the
metastatic lymph node and primary tumor were visualized by intravital 2-photon laser-scanning microscopy on tumor-bearing mice at days 2-10 after tumor inoculation.Results: Three days after tumor
challenge, the lymphocyte distribution in the DLN showed increased B cell infiltration and a drop in CD4 T cells compared to unchallenged mice in all tumor cell lines (Figure). At day 10, there was a
shift in percent cellularity among lymphocytes in the DLN of CCL3 and CCL4-secreting tumors but not in WT tumors. The greatest change was an increase percent CD8 T cells in the DLN of mice
injected with CCL3-secreting tumors.  In vivo imaging of the DLN of tumor-bearing mice at day 3 showed subcapsular metastasis of tumor in the B cell follicle of the DLN in all tumor cell lines (also
confirmed by IHC) and decreased motility of T cells around CCL4-secreting metastatic tumor cells. Conclusions: Mice challenged with CT26 colon cancer cells that secrete chemokine CCL3 are
preferentially protected from tumor development compared to mice injected with WT or CCL4-secreting cells due to the noted differential recruitment of B cells and CD8 T cells in the draining lymph
nodes by the chemokine CCL3.  This variation of recruitment is likely due to the interaction of CCL3 with other receptors besides CCR5, such as CCR1 and CCR3, whereas CCL4 only attracts immune
cells via the CCR5 receptor. 



17.06 52.01 Tamoxifen Resistance occurs through SIAH2 in Estrogen Receptor Positiv e Breast Cancer

R. B. Interiano1,2, J. Yang1, A. M. Davidoff1,2  1St. Jude Children's Research Hospital,Memphis, TN, USA 2University Of Tennessee Health Science Center,Department Of Surgery,Memphis, TN, USA.

Introduction: Breast cancer is the most common malignancy in women worldwide and is frequently treated with tamoxifen, a selective estrogen receptor (ER) modulator. Resistance to tamoxifen has
however poised a difficult dilemma in estrogen receptor positive breast cancer.  The pathways to this resistance are incompletely understood but may be related to tumor hypoxia. Interestingly, our
preliminary data indicate that hypoxia inducible factor 1-α (HIF-1α) may autonomously play a role in tamoxifen resistance via Seven in Absentia Homolog 2 (SIAH2), an E3 ubiquitin protein ligase.  SIAH2
has been shown to regulate HIF-1α stability via regulation of protein stability of prolyl hydroxylases. Here we assess whether SIAH2 modulates HIF-1α expression in ER positive breast cancers, and
whether SIAH2 modulates ER function in response to tamoxifen treatment.Methods: Two human breast cancer cell lines obtained from ATCC were included in this study – MCF-7 and MDA-MB-231,
which are ER positive and negative cell lines, respectively.  SIAH2 and ER-α were selectively knocked down with small-interfering RNA.  Knockdowns were confirmed with Western Blots and quantitative
real-time polymerase chain reaction (qRT-PCR) was also used to assess mRNA.  Knockdowns of both proteins were then treated with tamoxifen at increasing doses.  Lysate and RNA extraction was
then assessed to evaluate the dose response.  MCF-7 was also treated with tamoxifen and β-estradiol at increasing time points to assess changes in protein expression of SIAH2 and ER-α.Results: A
bioinformatic analysis revealed that SIAH2 expression is strongly correlated with ER positivity and the SIAH2 gene bears two ER binding sites.  In vitro experiments showed that selective knockdown of
SIAH2 resulted in down-regulation of ER-α, as well as HIF1α by western blot and qRT-PCR, and knockdown of ER-α caused a significant down-regulation of HIF1α.  Treatment of MCF-7 cell line with
tamoxifen at increasing time points increased SIAH2 up to 8 hours, whereas ER-α increased up to 24 hours.  Treatment of MCF-7 with β-estradiol showed a decrease in ER-α, as well as induction of
HIF-1α by western blot.Conclusions: Previous work has outlined the importance of SIAH2 in the treatment of ER-positive breast cancer with anti-estrogen therapies.  SIAH2 likely functions through direct
interactions with ER-α, and indirectly with HIF-1α, as a tumor suppressor in the hypoxic setting of advanced tumors.  This process appears to be a time-dependent fashion, and may be critical for the
development of resistance to this drug.  Further experiments will focus on grasping a better understanding of the critical role of SIAH2 in tamoxifen resistance.



17.07 Tissue-restr icted Autoimmunity Leads to the Dev elopment of Lung Allograft Rejection

A. Bharat1, V. Subramanian3, M. Decamp1, D. Kriesel2, A. Gelman2, T. Mohanakumar2  1Northwestern University,Thoracic/ General Surgery/ Feinberg School Of Medicine,Chicago, IL, USA 2Washington
University,Pathology And Immunology/ Surgery,St. Louis, MO, USA 3University Of Mississippi,General Surgery,Jackson, Mississippi, USA.

Introduction: Recent data shows that a large number of lung transplant (LTx) recipients develop de novo antibodies (Abs) against lung-restricted autoantigens, namely k-alpha 1 tubulin (KAT) and
collagen type V (colV). The role of these auto-Abs in allograft rejection remains unclear. Using the murine model of lung transplant we tested the hypothesis that auto-Abs can abrogate
immunosuppression-mediated tolerance of lung allografts. Further, to avoid the confounding factor of allo-immunity we tested whether auto-Abs can lead to rejection of syngeneic lung grafts. Methods:
A) In the first set of experiments we injected Abs to KAT, ColV and isotype control (n=5/group) in Bl/6 murine recipients of MHC-mismatched Balb/c single left lung allografts that were tolerized using
costimulatory blockade (MR1 and CTLA4) on days 1 and 7. All reagents were endotoxin free by limulus amebocyte lysate assay. ELISPOT assays were used to analyze antigen-specific T cells.
Immunohistochemistry was used to characterize graft rejection. B) In the second set, we performed syngeneic single left lung transplants in B/6 mice and injected Abs to KAT, ColV and isotype control
(n=5/group).Results: A) Recipients of murine lung allografts showed no rejection for greater than 45 days after receiving co-stimulatory blockade. However, administration of either KAT or colV auto-Abs,
but not isotype control, on day 10, led to allograft rejection (but not of the native lung) by day 45 as evident by peribronchiolar inflammation and fibrosis. This was associated with tissue infiltration of IFNγ
and IL-17 secreting T cells specific to the lung-restricted autoantigens (KAT and ColV but not Collagen II) as well as donor MHC antigens, but not against third party MHC antigens. Administration of
either KAT or colV auto-Ab led to the development of both cellular and humoral response against the other lung-restricted autoantigen as well but not against non-lung antigen Collagen II. B)
Administration of either colV or KAT auto-Ab on day 7, but not isotype control Abs, led to the rejection of syngeneic left lung grafts, but not of the native lung, that was also associated with infiltration of
IFNγ and IL-17 secreting T cells (IFNγ p=0.021; IL-17 p=0.033). Abs to KAT alone led to development of both cellular and humoral immune responses to ColV and vice versa but not against collagen II,
as noted in the allogeneic system.Conclusions: These data demonstrates a pivotal role of auto-Abs in lung allograft rejection even in the absence of alloimmunity.  Preservation of native lungs of
syngeneic recipients indicates that inflammation is necessary for auto-Ab mediated rejection. Auto-Abs also lead to epitope spreading and development of additional autoimmune responses against
target tissue-specific but not against unrelated antigens. This makes a case for prospective screening of human lung transplant recipients for de novo autoantibody development and using antibody-
ablative therapies to treat the same. 



18.01 52.02 Risk Factors and Venous Thromboembolism in Patients with Polytrauma � Traumatic Brain Injury

E. J. Valle1, R. M. Van Haren1, G. A. Guarch1, J. M. Jouria1, M. R. Bullock1, N. Namias1, C. I. Schulman1, A. S. Livingstone1, K. G. Proctor1  1University Of Miami,Departments Of Surgery And
Neurosurgery,Miami, FL, USA.

Introduction: Traumatic brain injury (TBI) is a leading cause of death and disability in both civilian and military populations. Polytrauma superimposed on TBI is common at most centers, and many
previous studies have reported rates of venous thromboembolism (VTE) and risk factors in patients with either polytrauma or TBI, but not both. We test the hypothesis that TBI superimposed on
polytrauma increases VTE rates.Methods: From 8/11 to 6/13, a prospective observational trial with informed consent was performed in 148 patients with a Greenfield Risk Assessment Profile (RAP) >/=
10.Results: Demographics, RAP scores, and incidence of polytrauma were similar, but TBI patients had worse injury severity scores (ISS), longer lengths of stay (LOS), hypercoagulable
thromboelastogram values on admission, and a higher mortality.  Fewer received chemical VTE prophylaxis (PPX), more received unfractionated heparin PPX (66 vs 37%, p=0.0004), and the PPX start
date was later (2.9 vs 1.8 days, p=0.024), but the VTE rate was not increased.There were multiple iatrogenic and injury-related risk factors favoring VTE development in non-TBI polytrauma patients (all
p<0.05) including >4U pRBCs transfusion in 24hr  (58 vs 82%), OR duration >2 hrs (43 vs 65%), vascular repair (21 vs 44%), lower extremity fractures (25 vs 44%), and spinal cord injury (0 vs
8%). Conclusions: TBI does not increase the risk of VTE in polytrauma patients who survive to the ICU. This suggests the current practice of delaying VTE prophylaxis in severe polytrauma and TBI and
using unfractionated heparin does not lead to increased morbidity from VTE.
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18.02 Risk-Adjusted Pathologic Margin Positiv ity Rate as a Quality Indicator in Rectal Cancer Surgery

N. N. Massarweh1, C. Hu1, Y. You1, J. N. Cormier1, B. W. Feig1, G. J. Chang1  1University Of Texas MD Anderson Cancer Center,Surgical Oncology,Houston, Texas, USA.

Introduction: Pathologic margin positivity after rectal cancer resection is associated with poorer patient outcomes.  We have previously developed an instrument for calculating a hospital’s risk-adjusted
margin positivity (RAMP) rate after rectal cancer resection which can be used to determine outlier status for margin positive resection.  We hypothesized hospital RAMP outlier status is associated with
patient survival and that it may be applicable as a potential rectal cancer surgery quality metric.Methods: Observational cohort study of patients diagnosed with rectal cancer within the National Cancer
Data Base from 2003 through 2005.  Standard observed-to-expected methodology was used to categorize hospitals as low (better than expected performer), high (worse than expected performer), or
non-outliers based on RAMP rate.  The main outcome was 5-year overall survival.  The association between hospital RAMP outlier status and risk of death was evaluated using Cox-shared frailty
modeling.Results: Among 25,415 rectal cancer patients (mean age 63.7±13.3 years, 56.7% male, and 87.2% white) treated at 810 hospitals (4.4% high outlier and 1.2% low outlier), 3.2% of patients
were treated at high RAMP outlier hospitals and 4.9% were treated at low outlier hospitals. Neoadjuvant radiation utilization, pathological evaluation of ≥12 lymph nodes, and sphincter preserving
surgical procedures were all increasingly frequent at low outlier hospitals (as compared non-outlier and high outlier hospitals; trend test, p<0.001 for all).  Rates of 30-day post-operative readmission
were significantly lower at low outlier hospitals (trend test, p<0.001).  Five-year overall survival was significantly better at low outlier hospitals (81%) compared to high (65%) or non-outliers (68%; log-
rank, p<0.001).  After multi-level modeling, risk of death was significantly lower at low outlier hospitals compared to high (Hazard Ratio [HR] 0.56, 95% Confidence Interval [CI] 0.45-0.69) or non-outlier
hospitals (HR 0.65, 95% CI 0.54-0.77).  Risk of death was also lower at non-outlier compared to high outlier hospitals (HR 0.86, 95% CI 0.75-0.99).  Among the patient subgroups who either received
neoadjuvant radiation or had ≥12 lymph nodes pathologically evaluated, there were similar statistically significant reductions in the risk of death (~50% [low vs high outlier], ~33% [low vs non-outlier],
and ~25% [non-outlier vs high outlier]).Conclusions: Hospital RAMP outlier status is associated with meaningful process-level metrics as well as short- and long-term patient outcomes.  It may
represent a process measure of the quality of rectal cancer surgical care that can be integrated into existing quality improvement initiatives for hospital performance.



18.03 19.03 Faster is Better: Enhanced Enrollment in Public Insurance Programs Reduces Pediatr ic Mortality Following Traumatic Brain Injury

M. Cerullo1, S. Selvarajah1, F. Abdullah1, A. T. Lwin1, A. G. Kironji1, B. Britton1, E. B. Schneider1, C. Velopulos1, T. M. Pawlik1, A. H. Haider1  1Johns Hopkins University School Of Medicine,Baltimore, MD,
USA.

Introduction: Prior research has shown higher mortality in uninsured children with traumatic brain injury (TBI) compared to those who are insured. Though every state has set up its own State
Children’s Health Insurance Program (SCHIP), enrollment rates have varied. To our knowledge, the effect of enrollment rates on pediatric TBI outcomes remains unexplored. Our study aims to
determine how differing state-level enrollment rates influences the effect of insurance status on TBI-related mortality in children.Methods: Enrollment into SCHIP from 1999 to 2011 was calculated
using state-level insurance data from the US Census Bureau’s Current Population Survey. The annual ratio of uninsured to publicly-insured children for each state was determined. For each state, the
Savitzky-Golay smoothing algorithm was used to calculate the rate of change of this ratio across years. To evaluate the effect of insurance status on pediatric TBI outcomes, discharge records of
patients age 0-20 years with ICD-9 codes for TBI (800-801, 803-804, 850-854) from the Kids’ Inpatient Database (KID) for 2009 were used. Design weights were applied at the discharge level to
produce US population-level estimates. Logistic regression was used to evaluate the effect of insurance status on TBI-related pediatric mortality adjusting for age, sex, race, new injury severity score
(NISS), income quartile, and hospital characteristics including urbanicity, teaching status, and management. A hierarchical model was then constructed to evaluate the effect of enrollment rates on the
effect of insurance status. To avoid confounding due to difference in initial insurance profiles by state, this baseline profile along with an interaction term between this profile and the state’s enrollment
rate were added to the models. Results: A total of 23,834 patients with TBI in 40 states met inclusion criteria. Mean age of children with TBI was 11.3 years (SE: 0.046). Most were male (68.4%), white
(59.4%), below median income (51.0%) and treated in urban teaching hospitals (77.8%). Uninsured children had 2.44 (95% CI: 1.28-4.64) times greater adjusted odds of mortality compared to insured
children. Each point increase in a state’s enrollment rate was associated with a 95% decrease in odds of mortality (OR=0.05, 95% CI: 0.003-0.85). In the hierarchical model, uninsured children with TBI
continued to demonstrate greater odds of mortality (OR=2.32, 95% CI: 1.25-4.31) compared to insured children.Conclusions: This study corroborates previous investigations into the effect of insurance
status on pediatric TBI mortality, with uninsured children more likely to die than insured children. However, in states that enroll children more slowly into public insurance programs, this effect is
significantly magnified. This suggests that increasing the rate of expansion of public insurance programs may be an effective method to reduce pediatric TBI disparities and may be germane to the
implementation of the Affordable Care Act.



18.04 Delir ium Prev ention Program in the Surgical Intensiv e Care Unit (SICU) Improv ed the Outcomes of Older Adults.

S. B. Bryczkowski1, M. C. Lopreiato1, P. P. Yonclas1, J. J. Sacca1, A. C. Mosenthal1  1New Jersey Medical School,Surgery/Rutgers,Newark, NJ, USA.

Introduction: Hospital-acquired delirium is a known risk factor for negative outcomes in patients admitted to the SICU, particularly among the elderly. Outcomes worsen as the duration of delirium
increases. The purpose of this study was to evaluate the efficacy of a delirium prevention program and determine whether it decreased the incidence and duration of hospital-acquired delirium in older
adults (age ≥50) admitted to the SICU.Methods: A prospective pre/post-intervention cohort study was done at an academic Level I Trauma Center. Older adults admitted to the SICU were enrolled in a
delirium prevention program. Those with traumatic brain injury (TBI), dementia, or zero days of obtainable delirium status were excluded from analysis. The intervention consisted of unit-wide
multidisciplinary physician and nursing education, a pharmacologic protocol to limit medications associated with delirium (i.e., benzodiazepines and opioids), and a non-pharmacologic sleep
enhancement protocol. Primary outcomes were incidence of delirium and delirium-free days/30. Secondary outcomes were vent-free days/30, SICU length of stay (LOS), mean daily/total doses of
opioids (morphine equivalents) and benzodiazepines (lorazepam equivalents), and time spent in severe pain (≥6/10). Delirium was measured using the Confusion Assessment Method for the ICU
(CAM-ICU) every 4-12 hours. Data were analyzed using Chi-squared and Wilcoxon rank sum analysis (significance at p<0.05).Results: Of 624 patients admitted to the SICU, 113 met inclusion criteria:
57 pre-intervention (3/12-6/12) and 66 post-intervention (7/12-3/13). The cohorts were similar in terms of age, gender, ratio of trauma patients, and Injury Severity Score (ISS). Post-intervention, older
adults experienced delirium at the same incidence (pre 47% vs. 58%, p=0.26), but for a significantly decreased duration as indicated by an increase in delirium-free days/30 (pre 24.1 vs. 26.6, p=0.002).
Post-intervention, older adults with delirium had more vent-free days/30 (pre 20.6 vs. 25.3, p=0.03), shorter SICU LOS (pre 13 [median 12] vs. 7 [6], p=0.01), and were less likely to be treated with
benzodiazepines (pre 85% vs. 63%, p=0.05), with a lower daily dose when prescribed (pre 5.7 vs. 3.6mg, p=0.04). Post-intervention, all older adults spent less time in pain (pre 4.7 vs. 3.1hrs, p=0.02),
received less total doses of opioids (pre 470 vs. 260mg, p=0.01), and had shorter SICU LOS (pre 9 [5] vs. 6 [4], p=0.04).Conclusions: The delirium prevention program, consisting of pharmacologic and
non-pharmacologic protocols, effectively decreased the duration of delirium in older adults admitted to the SICU. Although the incidence of delirium did not change, this simple, cost-effective program
led to improved pain and sedation outcomes. As a result, older adults with delirium spent less time on the ventilator and all patients spent less time in the SICU. 



18.05 A Comparison of Cost and Outcomes in Robotic-Assisted Versus Open Cardiac Surgery

F. S. Yanagawa1, T. Bell1, R. Grim1, K. Bhuva1, J. Martin1, V. Ahuja1  1York Hospital,Division Of Surgery,York, PA, USA.

Introduction: Although robotic-assisted cardiac surgery is a minimally invasive approach to conventional open surgery, its benefits and costs are still being studied.  The purpose of this study was to
compare outcomes including complications, length of stay (LOS), total charges, and mortality between non-robotic and robotic-assisted cardiac surgery. Methods: Weighted HCUP-NIS (2008 and
2009) data of cardiac patients (ages 18+) who had operations including 1) valves/septa, 2) vessels, and 3) other heart and pericardium procedures were used for this study.  Patients were grouped into
non-robotic and robotic.  Propensity score matching was used to match each robotic case to 2 non-robotic cases on 13 characteristics (age, gender, race, payer, Charlson score, hospital bed size,
location, region and teaching status, income, and the 3 operation sub-types).  Outcome variables were complications, median length of stay (LOS), median in-hospital total charges (excluding
acquisition and maintenance costs), and mortality.Results: There were a total of 706,174 cardiac cases comprising 703,498 non-robotic and 2,676 robotic cases.  After propensity score matching there
were 5,279 (66.4%) non-robotic cases and 2,676 (33.6%) robotic cases. Cardiac operations included 3,640 valves/septa, 4,201 vessels and 726 other heart and pericardium procedures.  Comparative
analysis revealed that robotic-assisted compared to non-robotic surgery had lower complications (28% vs. 29.4%), LOS (5 days vs. 6 days), total charges ($97,409 vs. $105,913) and mortality (1.4% vs.
1.7%) than non-robotic complications (29.4%), LOS (6 days), total charges ($105,913) and mortality (1.7%).  However, only LOS and total charges were statistically significant, p<.001.Conclusions:
Robotic-assisted cardiac surgery, overall, had significantly reduced LOS and total charges compared to non-robotic surgery.   Robotic surgery appears to have reduced mortality and complications,
though statistically non-significant.  Results of this study supports robotic surgery as a safe option as non-robotic surgery and offer the surgeon an additional technique for performing cardiac surgery. 



18.06 Is Wound Classification Necessary When Comparing Hospital Quality Performance?

M. H. Ju1,2, M. E. Cohen2, K. Y. Bilimoria1,2, C. Y. Ko2,3, E. P. Dellinger4, B. L. Hall2,5  1Northwestern University,Department Of Surgery / Feinberg School Of Medicine,Chicago, IL, USA 2American
College Of Surgeons,Division Of Research And Optimal Patient Care,Chicago, IL, USA 3University Of California - Los Angeles,Department Of Surgery,Los Angeles, CA, USA 4University Of
Washington,Surgery Department,Seattle, WA, USA 5Washington University,Department Of Surgery/ Olin Business School And Center For Health Policy,St. Louis, MO, USA.

Introduction: Wound classification has been used as an important factor in risk-adjustment when comparing hospital performance. However, wound classification is often subjective and difficult to
assign, and it may actually unfairly bias hospital quality comparisons. The objective of this study is to examine the effect of wound classification on risk-adjustment models for hospital performance in
American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP). Methods: Retrospective review of all adult surgical cases in the 2011 ACS NSQIP database was
conducted. Occurrences of perioperative characteristics were examined for each of the four categories of wound classification: clean, clean/contaminated, contaminated, and dirty/infected. To assess
the effect of wound classification on risk-adjustment, two models were developed for each outcome variable: one including wound classification and one excluding wound classification. Hospital quality
performances on various postoperative complications, including surgical site infection (SSI), were estimated for each model using a random intercept, hierarchical approach. Performance correlation;
outlier status agreement; and absolute change in hospital rank, percentile, and decile between the two models were examined for each outcome variable. Results: Of the 442,149 cases performed in
315 hospitals, 237,002 (53.6%) were classified as clean, 151,213 (34.2%) were clean/contaminated, 29,495 (6.7%) were contaminated, and 24,439 (5.5%) were dirty/infected. The proportion of SSI was
highest in cases that had wound classification of dirty/infected (8.5%) and lowest in cases that were clean (1.8%). For incidence of overall SSI, the absolute change in hospital performance ranking
when wound classification was removed from the model was minimal (mean=4.5; median=3.0, interquartile range [IQR] 1.0, 6.0). The performance correlations between the two models were nearly
perfect (R=0.9976, P<0.0001), and outlier status agreement was excellent (Kappa=0.9508, P<0.0001). The mean and median absolute change in rank percentile were 1.41%, 0.95% (IQR 0.32%,
1.90%). The mean absolute change in rank decile group was 0.17, where 261 (82.86%) hospitals did not change in rank decile. Similar findings were observed in models of subgroups of SSI as well
as other postoperative outcomes such as sepsis or septic shock, wound disruption, and mortality. Conclusions: Wound classification is difficult to assign, and conceptually there are potential
unintended consequences of employing it for purposes of risk-adjusted performance evaluations. In addition, in circumstances where alternate information (e.g., function status, age, and ASA class) is
available for risk adjustment, there appear to be minimal differences in risk-adjusted performance models with or without wound classification. Based on these findings, ACS NSQIP is evaluating the
continued use of wound classification in hospital performance risk-adjustment models. 



18.07 Hospital Volume and Patient Outcomes in Hepato-pancreato-biliary Surgery: is Assessing Differences in Mortality Enough?

E. B. Schneider1, A. Ejaz1, G. Spolverato1, A. H. Haider1, M. A. Makary1, C. L. Wolfgang1, N. Ahuja1, M. Weiss1, T. M. Pawlik1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA.

Introduction: While previous data suggest that regionalization of surgical procedures at high volume centers decreases mortality, the impact of regionalization on other quality metrics such as morbidity,
failure to rescue, length of stay (LOS), and readmission remains unclear. We sought to examine hospital-volume related differences in outcomes following hepato-pancreato-biliary (HPB) surgery and
define potential benefits of regionalization across a spectrum of quality metrics.Methods: Using Surveillance, Epidemiology and End Results (SEER)-Medicare linked data from 1998-2007, individuals
who underwent a complex HPB procedure were identified. Hospital volume was stratified into tertiles (low-volume [LV]: <4 cases/year; intermediate-volume [IV]: 4-10 cases/year; high-volume [HV]: ≥11
cases/year). The incidence of complications and failure to rescue (avoidance of mortality after a major complication), as well as LOS were compared across hospitals stratified by volume. A
counterfactual model was created to examine outcomes had all patients been treated at HV centers.Results: 12,209 patients were identified; operative procedures were pancreatic (44.3%), hepatic
(40.8%), or biliary (14.9%). Patients treated at HV centers (75.8%) were more likely to have ≥ 3 comorbidities vs. IV (71.5%) or LV (67.3%) centers (P<0.001). Following surgery, the incidence of
complications was lower at HV hospitals (38.7%) vs. IV (41.7%) or LV (43.8%) centers. Common complications included hemorrhagic anemia (7.3%), failure to thrive (5.1%), and respiratory
infection/failure (3.5%), with each being less frequent among HV hospitals (P<0.05).  Failure to rescue was higher at LV (17.0%) and IV (14.1%) hospitals vs. HV hospitals (11.5%)(P<0.001). In turn,
mortality was also higher at LV (10.7%) and IV (8.4%) hospitals vs. HV centers (5.6%)(P<0.001). Patients treated at HV hospitals had a shorter median index LOS (10 days) vs. IV (11 days) or LV (12
days) hospitals (P<0.001). While readmission was slightly higher among HV centers (HV: 18.4% vs. IV: 19.6% vs. 17.3%;P=0.02), the proportion of patients dying during readmission tended to be lower
(HV: 7.7% vs. IV: 9.4% vs. 11.7%;P=0.05). In a counterfactual model in which all HPB patients were treated at HV centers, there would be an anticipated 18.8% fewer complications, 7.8% more patients
rescued from major complications, and 32.6% fewer inpatient deaths. In addition, there would be a 7.5% reduction in the total number of hospital days. While there would be an anticipated minor
increase in readmissions (3.3%), 18.4% fewer deaths during readmission would be expected.Conclusions: Although patients treated at HV hospitals had more medical comorbidities, outcomes
across a wide-spectrum of quality metrics were better than at IV or LV hospitals following complex HPB surgery. Based on a counterfactual model, a 20-30% reduction in morbidity and mortality, as well
as an 8% reduction in-patient hospital days could be anticipated had all patients been treated at HV centers.



20.01 Blockade of the NLRP3 Inflammasome Cascade Prev ents Thoracic Aortic Aneurysm and Dissection Formation

D. Wu1,2,3, Y. Zheng1, J. C. Choi1,3, L. Zhang1,3, J. S. Coselli1,3, Y. H. Shen1,3, S. A. LeMaire1,2,3  1Baylor College Of Medicine,Cardiothoracic Surgery, Michael E. DeBakey Department Of
Surgery,Houston, TX, USA 2Baylor College Of Medicine,Department Of Molecular Physiology And Biophysics,Houston, TX, USA 3Texas Heart Institute,Department Of Cardiovascular Surgery,Houston,
TX, USA.

Introduction: We previously showed that the NLRP3 inflammasome (NLRP3-ASC-Caspase-1) can activate matrix metalloproteinase-9 (MMP-9), a protease that degrades the extracellular matrix (ECM).
We hypothesized that genetic deletion of NLRP3 and pharmacologic inhibition of the NLRP3 inflammasome with glyburide would prevent tissue destruction and thoracic aortic aneurysm and dissection
(AAD) development.Methods: To examine the effect of genetic deletion of NLRP3 on AAD incidence, 4-week-old C56BL/6 (WT; n=25) and NLRP3-deficient (Nlrp3-/-; n=38) mice were challenged with a
high-fat diet (HFD; to stimulate NLRP3 inflammasome), then infused at 8 weeks of age with 2000 ng/kg/min angiotensin II (Ang II) for 4 weeks. WT mice fed HFD were randomly given water (n=25) or 5
mg/kg/d glyburide (to block the NLRP3 inflammasome pharmacologically; n=36) for 7 weeks, starting 3 weeks before Ang II challenge. Inhibition with glyburide was also evaluated in a second murine
model of AAD using ApoE-/- mice challenged with HFD and Ang II. Two independent observers blinded to treatment group measured the incidence of AAD. Aortic inflammatory cell infiltrate, ECM
destruction, cellular content, and MMP-9 levels and activation were measured. Direct in situ protein interactions between caspase-1 and MMP-9 were assessed with proximity ligation assay of cultured
aortic smooth muscle cells (SMCs) and mouse aortas. MMP-9 cleavage and activation were assessed in SMCs with site-directed mutagenesis.Results: After HFD and Ang II challenge, Nlrp3-/- mice
and glyburide-treated WT mice had significantly lower incidences of thoracic and suprarenal AAD than untreated WT mice (Figure). The Nlrp3-/- and glyburide-treated WT mice had reduced CD68+
macrophages and CD3+ T-cells, preserved elastic fiber architecture and medial thickness, less adventitial remodeling, and lower MMP-9 levels and activity. Treatment with glyburide reduced aortic
NLRP3, ASC, and caspase-1 levels and reduced the incidence of aortic rupture in ApoE-/- mice. Caspase-1 interacted with MMP-9 in situ in aortas of WT mice challenged with HFD and Ang II. This
interaction was reduced in the aortic wall of challenged Nlrp3-/- mice and challenged WT mice treated with glyburide. In cultured SMCs, PA treatment promoted the interaction between caspase-1 and
MMP-9. Glyburide treatment prevented PA-induced increases in NLRP3 inflammasome and MMP-9 levels, cleavage, and activity. Caspase-1 cleavage of MMP-9 occurred at the N-terminus, independent
of MMP-9 autocatalytic function.Conclusions: The NLRP3 inflammasome cascade promotes AAD development by accelerating tissue destruction. Glyburide prevents NLRP3 inflammasome activation
and is a potential therapeutic agent for stopping AAD formation and progression.



20.02 Estradiol Treatment Promotes Cardiac Stem Cell (CSC)-Deriv ed Growth Factors, thus Improv ing CSC-Mediated Cardioprotection following Acute
Ischemia/Reperfusion

M. Wang1, H. Gu1, L. Wang1, M. Turrentine1  1Indiana University School Of Medicine,Cardiovascular And Thoracic Surgery/Surgery,Indianapolis, IN, USA.

Introduction: Cardiac stem cells (CSCs) have drawn attention to repair of damaged myocardium due to their strong cardiogenic capacities. Notably, studies from our group and others have indicated
that paracrine function is one of major mechanisms underlying stem cell-mediated cardioprotection. To improve therapeutic efficacy of CSCs in the treatment of heart diseases, modification of CSCs to
enhance their paracrine actions is of great interest. We have previously shown that stem cells from female gender produced higher levels of protective growth factors compared to male stem cells. In
addition, 17β-estradiol (E2)-treated mesenchymal stem cells provided better protection in the ischemia/reperfusion (I/R)-injured myocardium compared with untreated cells. In this study, therefore, we
hypothesized that 1) E2 treatment would improve CSC-mediated acute protection of cardiac function following global I/R; and 2) this greater protection in E2-treated CSCs would be attributable to the
beneficial effect of E2 on paracrine actions of CSCs.  Methods: CSCs were harvested from C57BL mouse hearts and were expanded in-vitro based on our established methods. Myocardial I/R was
performed in isolated mouse hearts using a Langendorff model. 0.1x10^6/ml untreated CSCs or E2-treated CSCs (CSCs treated with 100nM of E2 for 24-hr) were infused into mouse hearts prior to
ischemia. In addition, concerning that the ischemic damage already occurs in the clinical setting, we also infused cells into ischemic hearts during the initiation of reperfusion. Heart tissue was utilized
for analysis of activation of STAT3 and caspase-3 by Western blots. Secretion of VEGF and SDF-1 by CSCs and E2-treated CSCs was also assessed using ELISA. Data were analyzed with two-way
ANOVA or t-test, p<0.05 = statistically significant.Results: E2-treated CSCs produced higher levels of VEGF and SDF-1 compared to CSCs. Pre-ischemic infusion of CSCs and E2-treated CSCs
significantly improved myocardial function (Figure A), increased activation of myocardial STAT3 (a pro-survival signaling), and reduced active caspase-3 (Figure B) following acute I/R compared to
vehicle group. The greater protection was observed in E2-treated CSC group than in CSC group. Interestingly, infusion of E2-treated CSCs, but not untreated CSCs, during the initiation of reperfusion
protected cardiac function following I/R (Figure C), further confirmed the beneficial effect of E2 on CSC protective function.Conclusions: E2 treatment improved CSC-mediated protection of cardiac
function and myocyte survival following acute I/R through enhanced paracrine action, suggesting that in-vitro modification of CSC may improve therapeutic outcome.



20.03 DISEASE IN A DISH MODEL OF CYSTIC FIBROSIS FROM INDUCIBLE PLURIPOTENT STEM CELLS DERIVED FROM SKIN FIBROBLASTS

A. Khanna1, A. Firth2, I. M. Verma2  1University Of California - San Diego,Surgery,San Diego, CA, USA 2The Salk Institute Of Biological Studies,Laboratory Of Genetics,La Jolla, CA, USA.

Introduction: Cystic Fibrosis (CF) is an autosomal recessive inherited chronic lung disease and results in severe disability and a short life expectancy. We used patient derived inducible pluripotent
cells (iPSC) to generate a reproducible in vitro model of CF to correct the identified mutation. Methods: Provirus free iPSC were generated from fibroblasts isolated from a skin biopsy obtained from a
CF organ donor. iPSC were generated using a CRE excisable six factor polycistronic lentiviral reprogramming cassette that we developed and colonies were picked at day 14 of reprogramming. Both
iPSC and provirus iPSC were fully characterized for stem cell pluripotency including endogenous gene expression, immunofluorescent imaging of colonies, embyoid body formation, teratoma formation
of all three germ layers and routine karyotype analysis. Results: Genotype of the patient was confirmed to be delta 508 homozygous and the mutation was retained across all cell types generated;
fibroblasts, iPSC and provirus free iPSC. CF iPSC and control fibroblast derived iPSC differentiated into definitive endoderm (SOX17, GATA6 positive figure). A timecourse of RNA analysis by qPCR
indicated an increase in definitive endoderm markers GATA6, SOX17 and NKX2.1, which is important in early lung development and differentiation of the distal lung compartments. As differentiation
progressed generation of cells expressing FOXJ1 and acetylated α tubulin is indicative of a push towards ciliated cells and the expression of pulmonary surfactant proteins B, C and D indicates alveolar
cell differentiation. Cells also formed tight junctions indicated by ZO-1 and epithelial Cadherin staining and strongly expressed cytokeratin 18 and to a lesser extent cytokeratins 14 and 19. Furthermore,
there is a distinct change in the expression of CFTR in differentiated cells incubated for 24 hours at 30°C with notable increase in cell surface expression observed at the lower
temperature.Conclusions: We have generated the first (to our knowledge) functional patient specific model of cystic fibrosis with the capacity for a congenic positive control via homologous
recombination and correction of the mutant gene.



20.04 Sex Differences in Myocardial TNF Signaling-Modulated SDF-1 Expression following Acute Ischemic Injury

M. Wang1, L. Wang1, M. Turrentine1  1Indiana University School Of Medicine,Cardiovascular And Thoracic Surgery/Surgery,Indianapolis, IN, USA.

Introduction: Global myocardial ischemia/reperfusion (I/R) occurs during cardiac operations. This I/R injury increases production of tumor necrosis factor-α (TNF) instantly and upregulates expression
of stromal cell-derived factor-1α (SDF-1). Based on published data from our laboratory and other groups, local produced TNF contributes to cardiac dysfunction via binding to its receptor (TNFR1)-
initiated pathways, whereas SDF-1 mediates acute cardioprotection. In addition, we have previously shown that female hearts have improved cardiac function associated with TNFR1 signaling
resistance and exhibit higher SDF-1 levels compared to male hearts following acute I/R. However, there is no information regarding the interaction among TNF, TNFR1, and SDF-1 expression in male
and female hearts. In this study, therefore, we hypothesized that 1) TNF would have a negative effect on myocardial SDF-1 production; and 2) sex difference in myocardial SDF-1 expression would be
attributable to the differential effect of TNFR1 signaling following global myocardia I/R.Methods: Using a Langendorff model, isolated mouse hearts were infused with 500, 1500, or 2500pg/ml/min of
TNF for 45 minutes. Male and female mouse hearts from wild type (WT) and TNFR1 knockout (TNFR1KO) were subjected to global I/R. Left ventricular developed pressure (LVDP) was recorded during
experimental period. After experiment, heart tissue (n=3-6 hearts/group) was assessed for myocardial SDF-1 expression by ELISA. All reported values are mean ± SEM. Data were compared using one-
way ANOVA or student’s t-test, p<0.05 statistically significant.Results: TNF infusion progressively decreased cardiac function, and down-regulated myocardial SDF-1 production in a dose-dependent
manner (Figure A). Expectedly, I/R significantly increased myocardial SDF-1 expression in both genders with higher levels of SDF-1 in female hearts, which was associated with improved post-ischemic
recovery of LVDP in females compared to males. Interestingly, deletion of TNFR1 partially neutralized I/R-upregulated SDF-1 production in male hearts, but not in female hearts (Figure B), implying a
differential role of TNFR1 in regulation of myocardial SDF-1 expression in males and females following acute I/R.Conclusions: Our study represents the initial evidence of that sex differences exist in
TNFR1-mediated SDF-1 production after acute I/R. These data expand upon sex-based TNF signaling in myocardium, which may lend insight into the mechanistic pathways behind the observed
variation in clinical outcomes between males and females after myocardial ischemia. 





20.05 Atorv astatin Regulates Apoptosis Signaling in Ischemic Myocardium

A. A. Sabe1, N. Y. Elmadhun1, A. A. Sadek1, R. S. Dalal1, L. M. Chu1, F. W. Sellke1  1Brown University School Of Medicine,Cardiothoracic Surgery,Providence, RI, USA.

Introduction: We have previously demonstrated that atorvastatin up-regulates proangiogenic proteins and increases capillary and arteriolar density in ischemic myocardium.  Despite this there was a
lack of collateral-dependent perfusion which may relate to oxidative stress and apoptosis.  We utilized a clinically relevant swine model of metabolic syndrome and chronic myocardial ischemia to
investigate the effects of atorvastatin on apoptosis and cell survival.Methods: Sixteen male Ossabaw miniswine were fed a high-cholesterol diet for fourteen weeks then underwent surgical placement
of an ameroid constrictor to their circumflex artery to induce chronic ischemia.   The Ossabaw miniswine high cholesterol control group was given no drug (OHC; n= 8).  The experimental group  was
provided the same diet and received supplemental Atorvastatin (1 mg/kg daily) (OHCS;n= 8).  Ischemic myocardium was harvested six months after initiation of the diet for western blotting.Results:
Animals supplemented with atorvastatin had a significant increase in several markers associated with apoptotic cell death including p-38, BAX, and Caspase 3 (p< 0.05; see Table 1 and Figure 1). 
Atorvastatin supplementation also resulted in a significant increase in expression of cell survival associated proteins BCL-2 and P-ERK (p< 0.05; see Table 1 and Figure 1).     Conclusions: Atorvastatin
acts on multiple pathways and its effects on angiogenesis remain unclear.   Although there is evidence of increased expression in several markers of apoptotic cell death, key markers related to cell
survival were also up-regulated.  Further investigation of these pathways may provide insight into the role of statins on angiogenesis and myocardial protection after ischemia.





20.06 Aortic Valv e Calcif ication is Mediated by a Differential Response of Aortic Valv e Interstit ial Cells to Inflammation

N. Venardos1, N. Nadlonek1, Q. Zhan1, M. J. Weyant1, X. Meng1, D. A. Fullerton1  1University Of Colorado Denver,Cardiothoracic Surgery,Aurora, CO, USA.

Introduction: Mechanisms of inflammation have been implicated in the pathogenesis of calcific aortic stenosis.  In response to pro-inflammatory stimulation via toll-like receptor 4 (TLR-4), the aortic
valve interstitial cell (VIC) undergoes a phenotypic change from that of a myofibroblast to that of an osteoblast-like cell.  This osteogenic phenotype is characterized by the production of bone-forming
proteins like bone morphogenetic protein 2 (BMP-2) and alkaline phosphatase (ALP).  The aortic valve commonly calcifies, while the other three heart valves do so rarely.  We therefore hypothesized that
mechanisms of inflammation induce an osteogenic phenotype in aortic VICs but not the VICs from the mitral or right-sided heart valves.  Using isolated human VICs from normal aortic, mitral,
pulmonary and tricuspid valves, our purpose was to examine and compare the osteogenic response to pro-inflammatory stimulation via TLR-4. Methods: Aortic (n=6), pulmonic, mitral, and tricuspid
(n=3 for each valve type) VICs were isolated from normal valves from hearts explanted from patients undergoing cardiac transplantation.  Cells were cultured and grown to confluence in passage 2-6
before treatment with LPS (100ng/mL) for 24 hours.  BMP-2 and ALP production were determined (immunoblotting).  Statistics were by ANOVA; p<0.05 was significant.Results: Pro-inflammatory
stimulation induced an osteogenic phenotype in aortic VICs, but not pulmonic, mitral or tricuspid VICs.  TLR-4 stimulation resulted in a significant increase in the production of BMP-2 and ALP only in
aortic VICs (*p<0.05).Conclusions: Pro-inflammatory stimulation induces an osteogenic phenotype in aortic VICs but not mitral, pulmonic, or tricuspid VICs.  We conclude that this differential response
of aortic VICs helps to explain why calcific aortic stenosis is very common and calcification of other valves is not.



20.07 Uncoupling Protein-2 Remains Increased In Mitochondria From Hibernating Heart Tissue Despite Successful Rev ascular ization With Coronary Artery
Bypass Grafting

C. T. Holley6, E. K. Long6, T. A. Butterick5, C. M. Duffy5, M. E. Lindsey4, H. B. Ward2, E. O. McFalls3, R. F. Kelly2  2University Of Minnesota,Division Of Cardiothoracic Surgery,Minneapolis, MN,
USA 3Minneapolis Veterans Affairs Medical Center,Cardiology And Cardiac Surgery,Minneapolis, MN, USA 4University Of Minnesota,Medical School,Minneapolis, MN, USA 5University Of
Minnesota,Department Of Food Science And Nutrition,Minneapolis, MN, USA 6University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA.

Introduction: We have previously shown that uncoupling protein (UCP)-2 is increased in a swine model of hibernating myocardium.  Although this may serve as an endogenous antioxidant during
repetitive supply-demand ischemia, it results in a proton leak across the inner membrane of mitochondria and potentially uncouples ATP formation during a high work state.  In this study, we tested
whether UCP-2 would return to normal at 4 weeks following coronary artery bypass grafting (CABG).Methods: Seven pigs underwent a thoracotomy and were instrumented with a fixed constrictor
around the left anterior descending (LAD) artery.  At 12 weeks, a severe stenosis was present by CT angiography (CTA) and regional wall thickening in the LAD region was depressed, consistent with
hibernating myocardium.  Pigs then underwent a sternotomy and off-pump bypass using a left internal mammary artery (LIMA) anastomosed to the LAD just beyond the stenosis.  At 4 weeks post-
recovery, CTA was repeated and regional function by 2D ECHO and blood flows by µspheres were assessed at rest and during high dose dobutamine (40 microg/kg/min-iv). Post-sacrifice,
mitochondria were isolated and uncoupling protein-2 was determined (Western gels).  Results were compared with a SHAM group of pigs that underwent thoracotomy without instrumentation
(N=4).Results: Four weeks post-CABG, a CTA confirmed patency of the LIMA graft in all pigs.  Maximal regional blood flow was lower than SHAM pigs during the infusion of high dose dobutamine and
post-sacrifice, UCP-2 expression was increased in the same hibernating myocardial regions (Figure).Conclusions: Despite successful CABG of hibernating myocardium, maximal regional blood flows
during a high dose infusion of catecholamine was submaximal at 4 weeks.  UCP-2 is increased in hibernating myocardial regions and fails to return to normal following CABG.  These data suggest that
changes in the mitochondrial proteome do not recover following successful CABG, leading to a persistent inefficiency in the electron transport chain for maximal oxygen consumption.



20.08 Decreased Expression of MicroRNA-21 is Associated with Fetal Cardiac Regeneration Following MI

J. Xu1, M. Allukian2, M. W. Morris3, C. Zgheib1, J. H. Gorman3, R. C. Gorman2, K. W. Liechty1  1Nemours Children Hospital,Surgery,Orlando, FL, USA 2University Of Pennsylvania,Surgery,Philadelphia,
PA, USA 3University Of Mississippi,Surgery,Jackson, Mississippi, USA.

Introduction: The development of heart failure following myocardial infarction (MI) represents a significant clinical problem.  We have recently reported the first mammalian model of cardiac
regeneration following MI, in which the fetal response to MI results in regeneration of myocardium and restoration of function.  In contrast, the adult response to MI results in scar formation, and the
remodeling of this ventricular scar leads to a progressive decline in function and the development of heart failure.  MicroRNAs (miRNAs) are evolutionarily conserved small regulatory RNAs that regulate
the expression of large number of genes involved in cardiac disease.  MiR-21 is highly expressed in cardiac fibroblasts, and has been implicated in inducing matrix metalloproteinase-2 (MMP2) gene
expression, which is involved in the remodeling of the extra-cellular matrix (ECM). The role of miR-21 during fetal cardiac regeneration is not known. We hypothesize that fetal cardiac regeneration
following MI is due, in part, to decreased miR-21 expression and decreased ventricular remodeling.Methods: To test our hypothesis we used our novel regenerative fetal or adult ovine models of MI.  In
brief, MIs were created in fetal (65-76 days gestation) and adult sheep by ligating the left anterior descending coronary artery (LAD) and appropriate diagonal branches to produce a 25% apical infarct.
The animals were sacrificed at either 3 or 30 days after MI. Echocardiography was performed pre-and, post-infarction, and just prior to sacrifice to assess LV function and infarct size. Tissue was
processed for total RNA isolation including microRNA.  Gene expression was assessed by quantitative real-time PCR.Results: Following MI in the adult, ventricular remodeling resulted in a significant
decrease in the ejection fraction (EF) from 42% at baseline to 21% by 30 days after MI (p<0.001). In contrast, by 30 days the fetal EF had returned to preinfarction levels. Histological assessment of scar
formation demonstrated myocyte loss with extensive fibrosis or scar formation in the adult infarcts, while the fetal infarcts demonstrated little histological evidence of scar formation 30 days following
infarction.  MiR-21 was significantly up-regulated in adult heart in infarct regions at 3 and persistent at 30 days compared to remote. In contrast, fetal miR-21 expression was low, with only a slight
increase in day 3 infarct regions, which returned to low levels at 30 days in the infarct regions.  Increased miR-21 levels in adult heart also correlated with increased gene expression of
MMP2.Conclusions: Our studies demonstrate that miR-21 plays a role in the differential response to MI between the fetus and the adult, in particular ventricular remodeling.  Understanding this role and
that of other miRNA in regulating this differential response will add a new area of regulatory control for the development a therapeutic strategies to modify the adult response to myocardial infarction and
prevent the development of heart failure.



20.09 Alcohol Promotes New Vessel Growth in Remote Non-Ischemic Myocardium

N. Y. Elmadhun1, A. A. Sabe1, A. D. Lassaletta1, F. W. Sellke1  1Warren Alpert School Of Medicine Brown University,Division Of Cardiothoracic Surgery, Cardiovascular Research Center,Providence, RI,
USA.

Introduction: Epidemiologic and experimental studies have demonstrated that daily low to moderate alcohol consumption is cardioprotective as compared to abstainers and high alcohol consumption.
In previous studies, we found that alcohol consumption improves angiogenesis in chronically ischemic myocardium. We developed a clinically relevant follow-up study to assess the effect of moderate
alcohol consumption on new vessel growth in normal myocardium remote from an ischemic territory in a swine model.Methods: Sixteen male Yorkshire swine underwent placement of an ameroid
constrictor to the left circumflex artery to induce chronic myocardial ischemia. Post-operatively animals were supplemented with either 90ml of ethanol daily (50%/V, EtOH) or 80g of sucrose of equal
caloric value (SUC) serving as controls. Seven weeks after ameroid placement, myocardial tissue from a territory remote from the ischemia was harvested for analysis of myocardial perfusion at rest
and with demand pacing, arteriolar and capillary density, and protein expression.Results: Both groups had similar microvascular reactivity to endothelial dependent and endothelial independent
vasodilators, and similar myocardial perfusion at rest and with demand pacing. The ETOH group had significantly increased arteriolar and capillary density in the non-ischemic myocardium compared
to the SUC group (See Figure). Alcohol supplementation also increased expression of pro-angiogenesis protein VEGF, pro-survival proteins HSP 27, HSP 90 and P38, and decreased expression of
anti-angiogenesis proteins angiostatin and endostatin (see Table).Conclusions: Alcohol supplementation increased capillary and arteriolar density, up-regulated pro-angiogenesis and pro-survival
proteins, and down-regulated anti-angiogenesis protein expression. These findings suggest that at moderate doses, alcohol directly promotes new vessel growth in the non-ischemic myocardium
remote from chronic ischemia.  



20.10 Geranylgeranylacetone (GGA), a Nov el Pharmacologic Inducer of Myocardial Heat Shock Protein (HSP).

B. Robinson1, S. Ikeda2, D. Poutias2  1SUNY Medical Center, Syracuse,Cardiothoracic Surgery,Syracuse, MA, USA 2Children's Hospital Boston,Cardiothoracic Surgery,Boston, MA, USA.

Introduction: Various HSPs, especially HSP70i, have been shown to protect against myocardial infarction and apoptosis due to ischemia-reperfusion and other injuries. The ability to increase cardiac
HSP expression is therefore likely to be beneficial, but methods to do so have been limited to whole-body heating (impractical) and toxic chemical agents. We therefore tested the hypothesis that
geranylgeranylacetone (GGA), a novel agent used to treat human peptic ulcer disease in Japan, would increase myocardial HSP70i. This could result improved myocardial function after global stunning
as commonly occurs in the catheterization laboratory or post cardiopulmonary bypass. Methods: New Zealand adult rabbits received a single IV dose of GGA* (30-600 mg/kg in saline vehicle), kindly
provided by Eisai Co., or were warmed to a core temperature of 42 oC for 15 min.  At defined times, left ventricular myocardium was assayed for expression of HSP70i and HSP25 by immunblot. To
determine if prior administration of GGA resulted in improved myocardial functional recovery, the optimal time point of maximal HSP70i was ascertained. Results: Levels of constitutive HSPBB70 were
similar between control and any time period after GGA administration. Constitutive HSPBB70 was also similar between control,  24 hrs after heat stress, and after 30 or 60 mg/kg GGA. HSP70i levels 24
hours after GGA administration at 30 or 60 mg/kg were similar to levels induced by heat stress. Left ventricular hsp70i increased as early as two hours after 60 mg/kg GGA and was sustained for 24
hours. Conclusions: A single dose of GGA induces significant expression of myocardial inducible HSP70i. GGA does not induce expression of constituitive HSP70.  Induced levels of HSP7i0 are similar
to that of the gold standard induction by hyperthermic stress. GGA may be administered intravenously to induce myocardial HSP70i clinically. Early induction may be useful for emergency induction; later
induction for elective cases. GGA administration may result in improved cardiac function after stress and may be a target of manipulation in neonates, children or adult congenital patients undergoing
cardiac surgery. Further study on the mechanisms of HSP70i-mediated myocardial protection by GGA  may facilitate its useful clinical adjunct prior to planned myocardial ischemia-reperfusion such as
cardiac transplantation or elective cardiac surgery. 



21.01 Correlation Between Readmission Interv al and Post-Discharge Mortality

A. A. Gonzalez1,2, J. D. Birkmeyer1, J. B. Dimick1, A. A. Ghaferi1  1University Of Michigan,Center For Healthcare Outcomes & Policy,Ann Arbor, MI, USA 2University Of Illinois At Chicago,Department Of
Surgery,Chicago, IL, USA.

Introduction: Since its inception in October 2012, Medicare’s Hospital Readmissions Reduction Program has fined nearly 2,200 hospitals over $500 million.  While the current reimbursement model
penalizes all 30-day readmissions equally, critics argue that differences in quality may be reflected by the duration between discharge and readmission (readmission interval).  We sought to investigate
the impact of readmission interval in surgical patients on other markers of quality such as mortality. Methods: This is a retrospective observational cohort study of Medicare beneficiaries who underwent
esophagectomy, pneumonectomy, pancreatectomy, or colectomy between 2007 and 2008.  We divided the study population into five cohorts by readmission interval: not readmitted within 30 days (n =
174,478); readmitted between 1-5 days (n = 9,820), 6-10 days (n = 6,299), 11-15 days (n = 4,230), 16-20 days (n = 3,231), or greater than 21 days (n = 5,023).   We used a logistic regression model that
accounted for patient age, gender, race, pre-existing comorbidities, complications during index hospitalization, and the clustering of patients within hospitals.  Our primary analysis compared rates of
risk-adjusted post-discharge mortality between cohorts.  We also examined rates of complications between cohorts.Results: Overall, readmitted patients had higher risk-adjusted post-discharge
mortality relative to non-readmitted patients (3.6% versus 2.1 %, p-value <0.001).  When stratified by readmission interval, mortality rates varied significantly by cohort.  For example, patients readmitted
between 1-5 days, 6-10 days, and 11-15 days, had post-discharge mortality rates of 4.6%, 3.0%, and 1.8%, respectively (p-value between groups <0.001). As compared to non-readmitted patients, the
odds ratios (and 95% confidence intervals) for mortality in these three groups were 2.62 (2.40 – 2.90), 1.81 (1.60 – 2.07), 1.13 (0.94 – 1.38), respectively.  Conversely, complication rates were inversely
related to readmission interval.  For example, patients readmitted within 1-5 days had a complication rate of 35.2%, whereas, patients readmitted after 21 days had a complication rate of 41.6% (p-value
<0.001).Conclusions: After undergoing high-risk surgery, patients readmitted within 10 days of discharge had significantly higher mortality relative to non-readmitted patients.  However, patients
readmitted after 10 days had mortality comparable to non-readmitted patients.  These findings suggest that readmissions within 10 days may reflect lower quality of care as measured by risk-adjusted
mortality.  To the extent that the Hospital Readmissions Reduction Program seeks to penalize poor quality care, Medicare may consider weighing penalties by the duration between discharge and
readmission.



21.02 Machine Learning Algorithm for Accurate, Automated, Real-Time Prediction of Surgical Site Infections using EHR Data

A. Gbegnon1, J. Monestina1, J. W. Cromwell1  1University Of Iowa,Surgery,Iowa City, IA, USA.

Introduction: Identification of those patients who will develop surgical site infections (SSI) is desirable as SSI is a major cause of morbidity and readmission affecting 2-11% of general surgery patients.
Current predictive models for SSI have limited use due to insufficient accuracy or because they are not practical for deployment.  Our goal is to perform automated, real-time, accurate risk prediction for
SSI through analysis of discretely encoded data in the electronic health record (EHR).Methods: We derived an automated Naïve Bayes prediction model using data from general surgery encounters in a
single surgical unit from January 2011 to June 2012, and whose SSI outcomes were submitted to the National Surgical Quality Improvement Program (NSQIP).  The primary outcome measured was
postoperative SSI (superficial, deep, or organ space) within 30 days of operation.  All patients in this data set were included in the study.  All predictor variables used were available or calculated in real-
time during the patient’s hospitalization and included age, sex, ethnicity, zip code, surgical Apgar score, preoperative hemoglobin, last recorded hemoglobin during encounter, estimated blood loss,
transfusion volume, ASA score, surgeon, and body mass index.  Repeated random subsampling was used for cross-validation.  Model discrimination, calibration, accuracy, sensitivity, specificity,
positive predictive value (PPV), and negative predictive value (NPV) were examined. The model was then validated against patients who underwent general surgery procedures in the same unit from
July 2012 to December 2012.  All models were built using free, open-source R language (version 2.15).Results: The derivation set had 1302 patient encounters, and the validation set had 343 patient
encounters, for a total of 1645 encounters. Of these, 113 (8.7%) in the derivation set and 30 (8.7%) in the validation set developed postoperative SSI within 30 days of operation. The model
discrimination, accuracy, sensitivity, specificity, PPV, NPV, and calibration error for the derivation set were 0.89, 0.88, 0.72, 0.89, 0.41,0.97, and 0.08 respectively; and for the validation set, were 0.90,
0.87, 0.73, 0.88, 0.37, 0.97, and 0.01.Conclusions: We have demonstrated that automated and highly accurate prediction of SSI can be accomplished by real-time EHR analysis using a machine-
learning algorithm. This is the highest performing model in the literature that we are aware of for predicting SSI in general surgery patients, with nearly 90% accuracy and 72% sensitivity. Such
automated analysis can provide practical and meaningful SSI risk assessment during a patient’s hospitalization.  Additionally, because it is a machine-learning algorithm, it may easily be recalibrated
using new data as the patient care environment changes.  When combined with appropriate operational rules for patient care, it may allow for more selective use of high-resource or expensive
interventions for decreasing surgical site infections.



21.03 19.05 Preoperativ e Cognitiv e and/or Functional Impairment is Associated with the Need for Higher Lev el of Care After Hospital Discharge in General
Surgery Patients

C. C. Ehlenbach1, S. E. Tevis2, G. D. Kennedy2, S. C. Oltmann2  1University Of Wisconsin,School Of Medicine And Public Health,Madison, WI, USA 2University Of Wisconsin,Department Of
Surgery,Madison, WI, USA.

Introduction: Preoperative comprehensive geriatric assessment (CGA) has been found to predict surgical morbidity and mortality in patients undergoing elective surgery. Preoperative risk factors have
been shown to lead to post-discharge institutionalization. An association between preoperative risk factors and discharge to various levels of care has not been demonstrated previously. The objective
of this study is to identify validated cognitive and functional capacity measurements that correlate with discharge level of care in older adult patients undergoing general surgery.Methods: A retrospective
review of general surgery patients from an academic, tertiary referral center ACS-NSQIP database was performed. Patients undergoing inpatient, non-emergent, general surgery procedures with
complete electronic medical records were used. Patients with unknown discharge destination, in-hospital mortality, or 30-day mortality were excluded. Initial analysis was performed between age
groups of less than 65 years and 65 years and older. Univariate and multivariate analyses were then performed in patients 65 years and older to identify correlations between discharge level of care,
30-day readmission, and postoperative complications with cognitive, functional, and demographic risk factors. Cognitive function was assessed using the Mini Mental State Examination (MMSE), and
functional capacity was assessed using the Katz Index of Independence in Activities of Daily Living (ADL) and the Lawton Instrumental Activities of Daily Living Scale (IADL).Results: Between 2006 and
2012, 3369 patients were included in the institutional ACS-NSQIP database, of which 2012 had complete electronic medical records and met inclusion criteria. Of the 2012 patients, 1429 were less
than 65 years old, while 583 were 65 years or older. Of patients less than 65 years old, 1.9% were discharged to a higher level of care, while 12.2% of patients 65 years and older were discharged to a
higher level of care. Low MMSE score (OR 4.627, 95% CI 1.660-12.898), low IADL score (OR 2.026, 95% CI 1.119-3.669), advanced age (OR 4.676, 95% CI 2.652-8.246), high ASA class (OR 1.939,
95% CI 1.027-3.660), and long hospital length of stay (OR 5.570, 95% CI 3.124-9.933) were found to be associated with postoperative discharge to a higher level of care in patients 65 years and older.
Long hospital length of stay was found to be associated with one or more postoperative complications (OR 5.571, 95% CI 3.690-8.412) and 30-day hospital readmission (OR 3.820, 95% CI 2.191-
6.662) in patients 65 years and older.Conclusions: Cognitive and functional capacity scoring can be used to predict discharge to a higher level of care in older adult patients. Preoperative counseling in
high-risk older adults should include the likelihood for discharge to a higher level of care, and timely referral to social work can be placed in order to facilitate postoperative discharge planning.



21.04 Patient Satisfaction and Quality of Surgical Care

T. C. Tsai1,2, E. J. Orav1,2, A. K. Jha1,2  1Brigham And Women's Hospital,Surgery,Boston, MA, USA 2Harvard School Of Public Health,Health Policy And Management,Boston, MA, USA.

Introduction: Federal policymakers have made patient satisfaction scores a core measure for the way hospitals are evaluated and paid.  There is broad concern that performance on patient satisfaction
may have little or even a negative correlation with the quality of surgical care. We examined if hospitals with high patient satisfaction have lower levels of performance on accepted measures of the
quality and efficiency of surgical care.Methods: We used national data to assess performance on patient experience using the Hospital Consumer Assessment of Healthcare Providers and Systems
(HCAHPS) survey.  Our main outcome measure was percent of patients rating a hospital 9 or higher.  We had three main measures of quality--Hospital Quality Alliance (HQA) surgery process of care,
risk-adjusted mortality rate, and risk-adjusted readmission rate.  Risk-adjusted length of stay was our measure of efficiency of care. Medicare data was used to calculate hospital-specific risk-adjusted
30-day mortality rates, risk-adjusted 30-day readmission rates, and risk-adjusted length of stay for institutions that perform at least one of six common and expensive procedures that have substantial
morbidity and mortality:  coronary artery bypass graft, pulmonary lobectomy, endovascular abdominal aortic aneurysm repair, open abdominal aortic aneurysm repair, colectomy, and hip replacement. 
We used multivariate techniques to assess the independent relationships between patient satisfaction and adherence to process measures, readmission rates, mortality rates, and length of
stay.Results: Of the 2,988 U.S. hospitals that perform one of these six procedures, the median patient satisfaction score was 69% [interquartile range (IQR) 63%-75%].  Hospitals with above-average
patient satisfaction were larger (20.2% vs. 9.8%, p<0.001) and more likely non-profit (72.0% vs. 58.5%, p<0.001).  Adjusting for procedural volume and structural characteristics, institutions in the
highest quartile of patient satisfaction had the highest process of care performance (96.6 vs. 95.5, p<0.001), lowest readmission rates (12.6% vs. 14.7%, p<0.001), and lowest mortality (3.5% vs. 4.1%)
than those in the lowest quartile.  Length of stay was shorter in hospitals with the highest levels of patient satisfaction (7.8 days vs. 8.4 days, p<0.001).Conclusions: Hospitals with higher patient
satisfaction have better surgical quality and shorter lengths of stay.  There appears to be no need to trade off high patient satisfaction with good surgical care.    



21.05 Delayed Hospital Discharge Following Electiv e Outpatient Surgery is Associated with an Increased Risk of 30-Day Readmission

G. A. Vitiello1, R. L. Medbery1, S. D. Perez1, W. Knechtle1, B. Gartland1, T. M. Pawlik2, I. Leeds2, J. F. Sweeney1  1Emory University School Of Medicine,Department Of Surgery,Atlanta, GA, USA 2Johns
Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: Delayed hospital discharge and unplanned hospital readmission after elective outpatient surgical procedures are unexpected outcomes in need of further investigation. These outcomes
are viewed as markers for the quality of care delivered to patients. The current study aims to define patient and procedure-specific risk factors associated with these unanticipated occurrences.Methods:
We queried the 2011 National Surgical Quality Improvement Program Public Use File for four common elective outpatient procedures: laparoscopic cholecystectomy (LC), laparoscopic inguinal hernia
repair (LIH), parathyroidectomy (PTY), and thyroidectomy (TY). Preoperative risk factors, patient demographics, intraoperative variables, post-operative outcomes, length of stay, and 30-day readmission
rates were analyzed by univariate and multivariate methods. Delayed hospital discharge was defined as a discharge that occurred any time after postoperative day zero. Urgent and emergent
procedures were excluded from analysis.Results: Our cohort included 13,895 LC, 6755 LIH, 2558 PTY, and 5654 TY. Delayed hospital discharge was seen in 70.7% of TY, 37.6% of PTY, 14.9% of LC,
and 10.9% of LIH. Independent risk factors associated with delayed hospital discharge for LC include ASA class ≥3, COPD, operative time, history of a bleeding disorder, and hypertension (HTN)
requiring medication (p<0.05 for all variables); for LIH, risk factors include ASA class ≥3, BMI>35, operative time, HTN requiring medication, and dyspnea; for PTY, risk factors include operative time,
HTN requiring medication, and dyspnea; for TY, risk factors include ASA class ≥3, BMI>35, operative time, history of a bleeding disorder, HTN requiring medication, and dyspnea (Table). Readmission
rates were 2.5% for LC, 2.2% for PTY, 2.1% for TY, and 2.1% for LIH. Across all four procedure categories, delayed hospital discharge was associated with a significantly increased risk of readmission
(Odds RatioLIH (OR) 3.29 [2.25-4.80], ORPTY 2.10 [1.23-3.57], ORTY 1.89 [1.18-3.05], ORLC 1.48 [1.14-1.93]; Figure).Conclusions: The current study suggests that delayed hospital discharge following
elective outpatient procedures appears to be prevalent, especially following TY. Operative time and HTN requiring medication are significant risk factors for delayed hospital discharge among all 4
procedures. Understanding why these risk factors lead to delayed hospital discharge and subsequent readmission is essential for appropriately allocating resources and ensuring optimal patient
outcomes.



21.06 Medicare's Hospital Readmission Reduction Program in Surgery May Disproportionately Affect Minority-Serv ing Hospitals

T. Shih1, J. B. Dimick1  1University Of Michigan,Center For Healthcare Outcomes And Policy,Ann Arbor, MI, USA.

Introduction: The Centers for Medicare and Medicaid Services (CMS) will potentially expand Hospital Readmission Reduction Program (HRRP) penalties for higher-than-predicted readmission rates to
include cardiac procedures. We sought to project readmission penalties for hospitals performing cardiac surgery and examine the extent to which these penalties will affect minority-serving
hospitals.Methods: We examined national Medicare beneficiaries undergoing isolated coronary artery bypass in 2008-2010 (N=255,250 patients, 1,186 hospitals). Using hierarchical logistic
regression, we calculated hospital observed-to-expected readmission ratios. Hospital penalties were projected according to the HRRP formula with a 3% maximum penalty. We then stratified hospitals
into quintiles according to proportion of black patients treated and compared the readmission penalties across quintiles. The 20% of hospitals with the highest proportion of black patients (top quintile)
treated 57% of all black patients while the lowest 20% (bottom quintile) treated less than 0.1% of black patients.Results: 559 hospitals (47%) were projected to be assessed a readmission penalty. 330
hospitals (28%) would be penalized <1% while 55 hospitals (5%) would receive the maximum capped-out 3% penalty. After stratification into quintiles according to the proportion of black patients
treated, 32% of hospitals that treated the least proportion of black patients vs. 61% of hospitals that treated the highest proportion of black patients were subject to penalties. CMS is projected to recoup
$41 million from the hospitals that treat the least proportion of black patients compared to $112 million from the hospitals that treat the highest proportion of black patients.Conclusions: Minority-serving
hospitals will disproportionately bear the burden of readmission penalties when expanded to include cardiac surgery. As these hospitals tend to operate on small profit margins, readmission penalties
may have a profound impact on these hospitals’ ability to care for disadvantaged patients. 



21.07 Patients' Perspectiv es of Care Do Not Correlate with Surgical Outcomes

K. H. Sheetz1, S. A. Waits1, D. A. Campbell1, M. J. Englesbe1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: Priorities in healthcare quality research are shifting to place greater emphasis on patient-centered outcomes. We sought to determine whether patients’ perspectives of care correlate with
objective surgical outcomes.Methods: Using data from the Michigan Surgical Quality Collaborative clinical registry (2008-2012), we identified 41,833 patients undergoing major elective general or
vascular surgery. Our exposure variables were the HCAHPS Total and Base Scores derived from the Hospital Value-Based Purchasing Patient Experience of Care Domain. Using multilevel mixed-
effects logistic regression models, we adjusted hospitals’ rates of morbidity and mortality for patient comorbidities and case mix. We stratified reporting of outcomes by quintiles of hospitals’ Total and
Base Scores.   Results: Risk-adjusted morbidity (13.6% to 28.6%) and mortality (2.7% to 5.2%) rates varied widely across hospitals. There were no significant differences between hospitals with the
lowest versus highest HCAHPS Total Score for adjusted rates of morbidity (24.5% vs. 20.2%, p=0.312) or mortality (4.0% vs. 3.3%, p=0.514). The HCAHPS Base Score, which quantifies sustained
achievement or improvement in patients’ perspectives of care, was not associated an absolute reduction in postoperative morbidity or mortality over the study period.Conclusions: At the hospital level,
patients’ perspectives of care do not correlate with the incidence of morbidity and mortality following major surgery. Further work is needed to align patient and provider interests to incentivize quality
improvement for surgical care in Michigan.



21.08 Patient Reported Readiness for Discharge is Associated with Lower Readmission Rates and Higher Patient Satisfaction

R. K. Schmocker1, S. Murray1, X. Vang1, G. Leverson1, L. Cherney Stafford1, E. R. Winslow1  1University Of Wisconsin ,Madison, WI, USA.

Introduction: With the introduction of the Affordable Care Act, patient reported outcomes have been increasingly emphasized. Further, new financial penalties have encouraged efforts to decrease the
rate of readmission. Current efforts to limit readmission have primarily aimed to identify high risk groups based on clinical and social factors. Previous reports have shown that nursing assessment of a
patient’s readiness for discharge correlates with readmission rates; therefore we sought to determine if patients’ self-reported readiness for discharge would be useful as a patient outcome predictor,
in an effort to decrease readmission.Methods: Using a previously established database containing both clinical information and hospital administrative satisfaction survey data, a convenience sample
was constructed. Patients had previously undergone detailed retrospective chart review for alternate studies. All patients included returned both the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS) and the Press-Ganey (PG) surveys between 2009 and 2012. Two groups were constructed based on the response to PGD1: “Did you feel ready for discharge?”
Those who responded with the topbox (TB) were termed ready for discharge (RFD) and the remainder grouped and termed not ready for discharge (NRFD). 30-day readmission rates and HCAHPS
satisfaction scores for overall hospital rating and physician communication domains were then examined as a function of readiness for discharge. Standard HCAHPS methods were used for TB and
composite score calculations.Results: Of 320 patients, 45% were female and 95% Caucasian. The mean age was 62±15 years and mean BMI was 28±7. Mean length of stay was 17±16 days.
Diagnoses included SBO (69%), hematologic disorders (10%), GI complaints (4%), and trauma (4%).  The overall 30-day readmission rate was 12.8%.  When asked about the extent of discharge
readiness, 55% of patients indicated they were RFD, with the remaining patients indicating lesser degrees of readiness (NRFD).These groups were otherwise similar in terms of basic demographics
(Table). In the NRFD group, the readmission rate was nearly twice that of those in the RFD group (17.2% vs 9.1%, p=0.03). Those NRFD also had fewer TB responses for overall hospital satisfaction
(63% TB vs 82% TB; p<0.001) and lower scores for physician communication (1.8±1.2 vs 2.6±0.8; p<0.001).Conclusions: Readiness for discharge appears to be a useful patient-reported metric. Those
who report readiness for discharge have significantly lower readmission rates and an increase in satisfaction with both hospitals and physicians. Further prospective investigation of targeted
interventions in patients who do not feel ready for discharge is needed.



21.09 Risk factors for retained surgical items: A meta-analysis and proposed r isk stratif ication system

S. D. Moffatt-Bruce1, C. Cook1, S. Steinberg1, S. P. Stawicki1  1The Ohio State University Wexner Medical Center,Surgery,Columbus, OHIO, USA.

Introduction: Retained surgical items (RSI) are designated as completely preventable “never events”. Despite numerous case reports, clinical series, and expert opinions, few studies provide
quantitative insight into RSI risk factors and their relative contributions to the overall RSI risk profile.  This meta-analysis examines the best available data for RSI risk factors thereby seeking to provide a
clinically relevant risk stratification system. Methods: Twenty relevant studies were considered for this meta-analysis. Three retrospective, case-control studies of RSI related risk factors (Gawande et al,
Lincourt et al, Stawicki et al) contained suitable group comparisons between patients with/without RSI, thus qualifying for further analysis. Tthe following “common factor” variables compiled from the
above studies: body-mass index (BMI), emergency procedure, estimated operative blood loss >500 mL, incorrect surgical count, lack of surgical count, >1 sub-procedure, >1 surgical team, nursing/staff
shift change, operation "after hours" (i.e., between 5pm-7am), operative time, trainee presence, and unexpected intraoperative factors were analyzed. Results: Our analysis of pooled data demonstrates
that 9 risk factors are significantly associated with increased RSI risk, and 1 factor (trainee presence) was associated with lower RSI risk (OR 0.46). Variables found to be synergistically associated with
increased RSI risk include duration of operation (1.6); BMI (OR 1.7); intraoperative blood loss >500 mL (OR 1.7); >1 sub-procedure (OR 2.1); emergency procedure (OR 2.4); lack of surgical counts (OR
2.5); >1 surgical team (OR 3.0); unexpected intraoperative factors (OR 3.3); and incorrect surgical count (OR 4.1). Changes in nursing staff and operation “after hours” were not significantly associated
with RSI risk in the current meta-analysis. Based on the current analysis, we stratified RSI risk factors into low, intermediate, and high-risk groups (Figure).Conclusions: This analysis demonstrated that
among the “common risk factors” reported by all three case-control studies, 9 synergistically show elevated RSI risk across the pooled data. Based on these results, the authors propose a risk
stratification scheme and a “call to arms” for large, prospective, multi-center studies evaluating effects of specific changes at the institutional level on the risk of RSI.  Overall, our findings provide a
meaningful foundation for future patient safety initiatives and clinical studies of RSFB occurrence and prevention. 



21.10 Surgical Inpatient Satisfaction: What Are the Real Driv ers?

R. M. Danforth1, M. E. Flanagan2, B. D. Brewster1, E. W. Brand4, R. M. Frankel2, H. A. Pitt3  1Indiana University School Of Medicine,Department Of Surgery,Indianapolis, IN, USA 2Indiana University
School Of Medicine,Department Of Medicine,Indianapolis, IN, USA 3Temple University School Of Medicine,Philadelphia, PA, USA 4Indiana University Health,Indianapolis, IN, USA.

Introduction: In 2012, the Centers for Medicare and Medicaid Services instituted a hospital pay-for-performance program for inpatient satisfaction. While surgeons have historically scored highly on
outpatient satisfaction surveys, the bar for inpatient satisfaction is considerably higher. Nationally, 70% of patients rate their experience as a 9 or 10 on a 0-10 scale.  Communication and pain
management are known to influence these results, but additional factors may affect satisfaction scores. Therefore, we tested the hypothesis that unmeasured patient factors and surgical outcomes are
significant drivers of inpatient satisfaction. Methods: Medical records were reviewed on 1,340 surgical patients who returned nationally standardized inpatient satisfaction questionnaires over a 16-
month period. These patients were managed by 41 surgeons in seven specialties at two academic medical centers (AMCs). Thirty- one patient, surgeon and outcome parameters were measured.
Univariate and multivariable analyses were performed.Results: Patient, surgeon and outcome data were similar to most AMCs. Inpatients rated their overall experience favorably 75.7% of the time. Less
satisfied patients were more likely to be female, younger, less ill, taking outpatient narcotics and admitted via the Emergency Department (ED) (all p<0.02). Less satisfied patients also were more likely
to have unresected cancer (p<0.001) or a postoperative complication (p<0.001). Patient satisfaction correlated positively (p<0.001) with surgeon and staff empathy as well as with pain management.
The most significant independent predictors of dissatisfaction in multivariable analyses were younger age, ED admission, preoperative narcotic use, unresected cancer, and postoperative morbidity,
(all p<0.01).Conclusions: Unmeasured patient factors, cancer patient's expectations and postoperative complications are significant drivers of surgical inpatient satisfaction. Efforts to risk-adjust patient
factors, manage cancer patient expectations and reduce postoperative morbidity should improve surgical inpatient satisfaction. 



22.01 19.06 Reliability of Surgeon-Specific Reporting of Complications After Colectomy

A. I. Cole1, P. M. Al-Attar1, A. Charkabarti1, H. A. Fardous1, P. F. Helvie1, M. T. Kemp1, C. Lee1, E. Shtull-Leber1, D. A. Campbell1, M. J. Englesbe1, T. Shih1  1University Of Michigan,Department Of
Surgery,Ann Arbor, MI, USA.

Introduction: Conventional measures of surgeon-specific performance fail to acknowledge variation attributed to statistical noise, risking unreliable assessment of quality. We sought to determine the
reliability of surgeon-specific postoperative complication rates after partial colectomy.Methods: We examined all patients who underwent segmental colectomy with primary anastomosis from 2008
through 2010 participating in the Michigan Surgical Quality Collaborative (MSQC)-Colectomy Best Practices Project. Surgeon-specific complication rates were risk-adjusted according to patient
characteristics with multiple logistic regression. Hierarchical modeling techniques were used to determine the reliability of surgeon-specific risk-adjusted complication rates. We then adjusted these
rates for reliability. To evaluate the extent to which surgeon-level variation was reduced, surgeons were placed into quartiles based on performance and complication rates were compared before and
after reliability adjustment.Results: A total of 5,053 patients (n=345 surgeons) undergoing partial colectomy reported a risk-adjusted complication rate of 24.5%. Approximately 86% of the variability of
complication rates across surgeons was explained by measurement noise, while the remaining 14% represented true signal. Risk-adjusted complication rates varied from 0% to 55.1% across
quartiles prior to adjusting for reliability. Reliability adjustment greatly diminished this variation, generating a 1.2 fold difference (21.4%-25.6%). Only two surgeons had a reliability >0.7, which is
considered a proficient level. A caseload of 168 colectomies across three years was required to achieve this reliability threshold.Conclusions: The vast majority of surgeons do not perform enough
colectomies to generate a reliable surgeon-specific complication rate. Risk-adjusted complication rates should not be used to evaluate surgeons with low operative volume, as statistical noise is a
large determinant in estimating their surgeon-specific complication rates.



22.02 Post-Discharge Occurrences Following Colorectal Surgery Happen Early and Dramatically Increase the Rates of Readmission

E. K. Bartlett1, R. L. Hoffman1, N. N. Mahmoud1, G. C. Karakousis1, R. R. Kelz1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Nationwide, a strong effort is underway to reduce the rates of hospital readmissions. Risk factors for readmission are frequently studied and are often found to coincide with risk factors for
perioperative morbidity. The timing, however, of the complications that lead to increased risk of readmission has not been well characterized. We sought to analyze patients undergoing colorectal
surgery as a model for general surgical readmissions.Methods: The ACS NSQIP database (FY 2011) was queried for all patients undergoing colorectal surgery. Readmission was the primary outcome
of interest. Patients who experienced a post-operative occurrence (PO) were classified by day of diagnosis (before discharge, after discharge, no PO). Univariate analysis was performed using the Chi-
square or Student’s t-test, as appropriate. A multivariate logistic regression model was developed to examine the association between PO and readmission with adjustment for potential
confounders.Results: 29,858 patients undergoing colorectal surgery were identified. Overall 31% of patients experienced a PO (n=9,256). 3,500 patients (13%) were readmitted. The readmission rate in
those who experienced a PO was 26% compared to 6% in those without a PO (p<0.0001). When a PO occurred while an inpatient, the readmission rate was 14% compared to 53% if the PO occurred
after discharge (p<0.0001). In a multivariate analysis, PO after discharge (OR=14.2, ref. no PO), PO before discharge (OR=1.5, ref. no PO), a return to the operating room (OR=3.6), history of cardiac
disease (OR=1.4), an ostomy (OR=1.3), diabetes (OR=1.2), and rectal resection (OR=1.2, ref. open colectomy) were significantly associated with increased risk of readmission, while a laparoscopic
procedure (OR=0.82, ref. open colectomy),  and “other” race (OR=0.66) were protective against readmission. PO after discharge was the strongest predictor of readmission (z=51) followed by return to
the operating room (z=19). The most frequent POs occurring after discharge were wound infection (SSI, 45%), sepsis (16%), and urinary tract infection (UTI, 14%). The median time to PO after
discharge was 7 days for SSI and sepsis, and 8 days for UTI (Figure 1). By day 14, 84% of SSIs, 83% of sepsis, and 75% of UTIs had been diagnosed.Conclusions: Readmission is a common
occurrence (13%) after colorectal surgery. A PO occurring after discharge represents the single strongest predictor of readmission in this study. The most frequent of these POs occur early after
discharge, and the vast majority have already occurred by day 14 – the standard time for a post-operative appointment. Earlier follow-up after discharge may allow for more rapid diagnosis and
potentially out-patient intervention to avoid the need for readmission.





22.03 The Personal Financial Burden of Postoperativ e Complications in Colorectal Cancer

S. E. Regenbogen1, C. M. Veenstra1, P. Abrahamse1, K. C. Ward2, I. Kato3, A. M. Morris1  1University Of Michigan,Ann Arbor, MI, USA 2Emory University,Rollins School Of Public Health,Atlanta, GA,
USA 3Wayne State University,Detroit, MI, USA.

Introduction: Many patients with colorectal cancer suffer significant economic hardship from their disease and its treatment. Surgery for colorectal cancer incurs frequent complications, but it is
unknown to what degree such complications contribute to the personal financial burden of colorectal cancer care.Methods: We analyzed data from a population-based survey of surgically-diagnosed
Stage III colorectal cancer patients in the Georgia and Metropolitan Detroit Surveillance Epidemiology and End Results registries between August 2011 and January 2013. Patients were queried about
the effects of their cancer and its treatment on personal finances. A seven-component composite measure was computed, with higher scores denoting increased financial burden. We examined
relationships between patient-reported occurrence of a postoperative complication and the individual components of cancer-related financial burden using chi square analyses. We evaluated the
relationship between complications and the composite financial burden score using the Mantel-Haenszel chi-square trend test, and controlled for associated patient characteristics using multivariable
Poisson regression.Results: Among 830 respondents, 204 (25%) reported surgical complications. Complication rates were significantly higher among those reporting higher composite financial
burden scores (p<0.001 for trend). Those with complications were significantly more likely to use savings (40% vs. 30%, p=0.007), borrow money or take loans (19% vs. 11%, p=0.005), fail to make
credit cards payments (17% vs. 11%, p=0.03), reduce spending for food and/or clothes (37% vs 25%, p=.002), decrease recreational activities (42% vs. 32%, p=0.01), and experience significant worry
about financial problems (62% vs. 52%, p=0.01). The composite financial burden score was associated with patient characteristics, including age, type of health insurance, employment status, income,
and receipt of chemotherapy. Even after controlling for these factors, complications remained significantly predictive of greater financial burden (p=0.007).Conclusions: Postoperative complications after
surgery for colorectal cancer cause substantial morbidity and can delay or prevent receipt of adjuvant chemotherapy. In this study, we found that patients experience important personal financial
consequences from complications as well. It is recognized that financial stress may impede adherence with recommended treatments. Thus, patients who suffer complications may require not only
additional clinical attention, but also social services and economic support during the recovery period and thereafter.



22.04 Prophylactic Mesh Placement in Patients Undergoing Permanent Colostomy Formation is Cost-Effectiv e

F. Fleming1, K. N. Kelly1, J. R. Monson1, J. G. Dolan2, K. N. Noyes1  1University Of Rochester,Surgical Health Outcomes And Research Enterprise,Rochester, NY, USA 2University Of
Rochester,Department Of Public Health Sciences,Rochester, NY, USA.

Introduction: Approximately 120,000 new stomas are fashioned annually in the United States, of which 50% are permanent. It is estimated that the incidence of parastomal herniation following
abdominoperineal resection(APR) is 50% at 10 years1. A recent meta-analysis has shown that the implantation of a prophylactic mesh at the time of stoma formation in APR is associated with a
reduction in hernia rates in patients with synthetic mesh reinforced colostomies compared to care as usual1. Notwithstanding these encouraging results, there has been a slow adoption of this
modification in practice.  This may be partially attributable to lack of routine reimbursement for this procedure by payers.  This study sought to determine the hernia incidence threshold that would render
prophylactic mesh placement at the time of APR cost effective compared to no mesh placement. Methods: A decision analytic model was developed to compare prophylactic mesh placement during
APR to no mesh placement with base-case assumptions and probabilities based upon published literature(Precision Tree:figure and table 1). The primary end points were parastomal hernia
occurrence and repair rates.  Effectiveness was evaluated using quality adjusted life years(QALY).  The incremental cost-effectiveness ratio(ICER) was set at $50,000/QALY. Sensitivity analyses were
conducted to assess model uncertainty in response to variation in risk of hernia formation, procedure reimbursement and cost of mesh.Results: The base-case decision analysis demonstrated that
with a parastomal hernia occurrence rate of 50% in the no mesh control group and a repair rate of 10%, prophylactic mesh placement at the time of APR had an ICER of $6,676/QALY making it cost-
effective.  Prophylactic mesh placement becomes the preferred strategy when the parastomal hernia rate exceeds 25% for the base-case assumptions. Prophylactic mesh placement remains cost-
effective until the mesh and its attendant costs exceed $4,004.Conclusions: These findings support prophylactic mesh placement at the time of APR.  Furthermore, this analysis suggests that
reimbursement for prophylactic mesh placement by payers is financially prudent as the upfront cost will defray the associated costs of subsequent parastomal hernia repair.1. Wijeyekoon SP,
Gurusamy K, El-Gendy K, Chan CL. Prevention of parastomal herniation with biologic/composite prosthetic mesh: a systematic review and meta-analysis of randomized controlled trials. Journal of the
American College of Surgeons. Nov 2010;211(5):637-645. 







22.05 Comparativ e effectiv eness of laparoscopic v s. open colectomy: An instrumental v ar iable analysis

K. H. Sheetz1, J. B. Dimick1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: Although numerous studies demonstrate better outcomes with laparoscopic compared to open colectomy, these “efficacy” trials may not exemplify outcomes in the real world. In this
context, we conducted a population-based study within the national Medicare population. We used an instrumental variable approach to avoid problems with selection bias seen in prior observational
studies.Methods: We used national Medicare data on all patients undergoing a colectomy between 2008-2010 (N=384,268). Our outcomes of interest included morbidity, mortality, and length of stay. To
adjust for unobserved differences in patient characteristics across hospitals, we used an instrumental variable approach. Our instrument was regional practice style the year before the patient
underwent surgery. This is a valid instrument because it influences the choice of procedure (laparoscopic vs. open), but does not influence the outcome directly. We used 2-stage residual inclusion
logistic regression and 2-stage least-squares regression for our analyses.Results: We found that laparoscopic colectomy was associated with better outcomes than open when using traditional
logistic regression techniques. In these analyses, laparoscopy was associated with a 47% reduction in morbidity (OR 0.53, 95% CI 0.52 to 0.55); a 72% reduction in mortality (OR 0.28, 95% CI 0.27 to
0.30); and a 34% reduction in length of stay. When using an instrumental variable approach that accounts for unobserved patient risk factors, the magnitude of the benefit was reduced but still favored
laparoscopy. In these analyses, laparoscopy was associated with an 11% reduction in morbidity (OR 0.89, 95% CI 0.81 to 0.89); a 59% reduction in mortality (OR 0.41, 95% CI 0.35-0.47); and a 17%
reduction in length of stay.Conclusions: Laparoscopic colectomy still has better outcomes than open colectomy when accounting for selection bias using an instrumental variable approach. Therefore,
laparoscopic colectomy clearly has effectiveness beyond the specialty centers carefully chosen in clinical trials.



22.06 A Comparativ e Analysis of the Role of 18F-Fluorodeoxyglucose Positron Emission to Detect and Guide the Surgical Management of Patients with
Hepatic Metastases from Colorectal Cancer

P. Shoor1,3, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Department Of Surgery,Livingston, NJ, USA 2University Of Medicine And Dentistry Of New Jersey,Department Of Surgery,Newark,
NJ, USA 3Saint George's University,Grenada, Grenada, Grenada.

Introduction: An increasing number of studies evaluating the role of 18F-fluorodeoxyglucose positron emission tomography (PET) in staging a variety of cancers have recently been published,
particularly in regards to recurrent colorectal cancer (CRC) with hepatic metastases.  Early detection of CRC hepatic metastases is critical, as resection is the only curative treatment.   This study
provides a systematic evaluation of all published literature on the diagnostic utility of PET and computed tomography (CT) to detect patients with curable hepatic metastases and guide surgical
management.Methods: A comprehensive search of the role of PET in the evaluation of CRC hepatic metastases was performed using PubMed, Cochrane, and Google Scholar. Keywords included
“FDG-PET”, “colorectal metastases”, “positron emission tomography”, and “PET.”  21 studies involving 1,352 patients were identified and included in this critical review.  Criteria for inclusion of articles
were as follows: N > 10, sufficient data for at least calculations of sensitivity, and CT and PET were used to characterize hepatic metastases from CRC.  Sensitivity and specificity of PET and CT were
gathered, as well as the percentage of patients that had their surgical management changed based on PET findings.Results: 20 studies involving 1,252 patients reported on the sensitivity and
specificity for both PET and CT to detect intrahepatic metastases.  PET was superior to CT in 16 studies with a sensitivity and specificity of 65-100% and 57-100% respectively (CT sensitivity 38-100%
and specificity 14-100%).  16 studies involving 1,080 patients reported on the sensitivity and specificity of PET and CT to detect extrahepatic metastases, and all demonstrated superior sensitivity for
PET.  (PET vs. CT, sensitivity range 79-100% vs. 20-91%, and specificity ranges 40-100% vs. 50-100%).   Performance of a PET scan in patients with CRC hepatic metastases resulted in a change of
surgical plan 11-61% of the time.  Specifically, 11 trials involving patients with documented curable CRC hepatic metastases reported that PET saved 13-40% of patients unnecessary laparotomy or
hepatic resection.Conclusions: Whole-body PET has a higher sensitivity than CT in the detection of hepatic metastases and can alter clinical management in up to 61% of patients.  The performance of
PET in patients with documented CRC hepatic metastases can avoid an unnecessary procedure in 13 – 40% of patients.  Though larger studies are needed to precisely define the ideal role for PET in
patients with CRC hepatic metastases, it should be considered for patients with multiple or bi-lobar metastases, those at high risk for extrahepatic disease, and those in whom an extended or two
stage resection is considered.



22.07 Early Discharge and Readmission Following Colorectal Resection: An Analysis of Data from The American College of Surgeons National Surgical
Quality Improv ement Program

R. L. Hoffman1, E. K. Bartlett1, G. C. Karakousis1, N. N. Mahmoud1, R. R. Kelz1  1Hospital Of The University Of Pennsylvania,Surgery,Philadelphia, PA, USA.

Introduction: There is evidence to suggest that new “fast track” and “early recovery pathways” used to facilitate discharge following colorectal surgery can be implemented to improve recovery. The
recent addition of 30-day readmission information to the American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) provides a new opportunity to evaluate early
discharge (ED) and readmission rates. The aim of this study was to identify factors associated with ED and to evaluate the association between ED and readmission following colorectal
resection.Methods: We identified all inpatients >18 years of age who underwent a colorectal resection in the ACS NSQIP Participant Use File (PUF) 2011. Patients missing information on length of stay
(LOS), LOS <=0 and those that died were excluded. ED was defined as a LOS <=25th percentile for each type of procedure (rectal resection RR, open colon resection OCR, and laparoscopic colon
resection LCR). The primary outcome variable was ED. Readmission was examined as a secondary outcome. Patient and procedure characteristics were examined by ED status and readmission
using the Fisher’s exact and chi square tests as appropriate. Multivariate logistic regression was used to identify factors significantly associated with ED and to evaluate the association between ED
and readmission with adjustment for potential confounders.Results: Of 29,795 patients included in the study, there were 3,021(10%) RR, 15,355 (51%) OCR, and 11,482 (38%) LCR. ED occurred on or
before postoperative day 5 (RR), 5 (OCR), and 3 (LCR). The overall cohort included patients with a mean age of 61 years, 15,803(53%) women, 23,455(79%) Caucasians, 9,096(30%) patients with a
BMI >=30, 7,268(24%) simultaneous ostomy creations, 994(3%) patients with heart disease, 4,387(15%) patients with diabetes, 8,694(29%) patients underwent non-elective surgery and 10,833(36%)
colorectal cancer patients. Thirty-one percent of patients achieved ED (n=9392), and 12% of patients were readmitted (n=3,500).  Thirty-six percent of patients experienced a postoperative occurrence
(PO; n=10,652).  Sixty-eight percent of POs were diagnosed prior to discharge (n=4,658). In multivariate analysis, age >65, BMI >=30, the presence of an ostomy, colorectal cancer, diabetes, heart
disease, non-elective surgery, and any PO were significantly associated with a reduced likelihood of ED following a colorectal operation. ED patients were significantly less likely to be readmitted such
that 11% of ED patients were readmitted compared to 14% of patients not discharged early (p<0.001).Conclusions: The emphasis on improvement in LOS for surgical patients has hastened the
development of ED protocols in some centers. One third of patients in the ACS NSQIP PUF undergoing major colorectal surgery are now discharged in less than 5 days. In the appropriate patient
population, ED following colorectal surgery may be implemented without adverse effect on readmission rates.



22.08 Initial Experience with Same Day Discharge After Laparoscopic Appendectomy for Non-perforated Appendicit is

P. Aguayo1, H. Alemayehu1, A. A. Desai1, J. D. Fraser1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Department Of Surgery,Kansas City, MO, USA.

Introduction: While many laparoscopic procedures are performed on an outpatient basis, patients who have undergone a laparoscopic appendectomy have typically stayed at least overnight.  Recently,
data in both the pediatric and adult literature suggest that same day discharge for acute, non-perforated appendicitis is safe and associated with high patient/parent satisfaction.  We have recently
begun attempting same day discharge for non-perforated appendicitis, and this study is an analysis of our initial experience.Methods: A retrospective chart review of all patients who underwent
laparoscopic appendectomy for non-perforated appendicitis at our institution from January 2012 to July 2013 was performed.  Demographics, length of stay, hospital course and outcomes were
measured.  Data are expressed as mean +/- standard deviation. Comparative analysis was performed using a two-tailed Fisher Exact test, and Chi-squared with Yates correction was used where
appropriate.Results: A total of 588 laparoscopic appendectomies for non-perforated appendicitis were performed over an 18 month period.  Approximately 28% (n=128) were discharged on the day of
surgery.  Of the remaining patients, 12.6% (n=58) stayed overnight for medical reasons, 0.4% (n=2) stayed for social reasons, 3.7% (n=17) stayed because the operation ended late in the evening and
83.3% (n=384) stayed due to clinical care habits.  Compared to patients who stayed overnight, there was no statistically significant difference in readmission rates (0.7% vs. 1.9%, p=0.6), follow-up prior
to scheduled appointment (5.4% vs. 5.4%, p=1.0) and complication rate (0.7% vs. 2.6%, p=0.3).  Patients whose operation ended later in the day had a longer hospital stay.  We observed a trend
towards more same day discharges the further we got from the initiation of our protocol (Figure 1).Conclusions: Same day discharge is a safe for children undergoing laparoscopic appendectomy for
non-perforated appendicitis.  The two main barriers to same day discharge were time of day for the operation and provider habit, both of which improved as more practitioners felt comfortable with the
concept. Same day discharge requires extensive education within the hospital system and we have initiated an aggressive prospective protocol to improve the results.



22.09 Women are Diagnosed with Colon Cancer Less Often Through Screening, Worsening Staging and Prognosis

R. Amri1,2, L. G. Bordeianou1,2, P. Sylla1,2, D. L. Berger1,2  1Massachusetts General Hospital,General And Gastrointestinal Surgery,Boston, MA, USA 2Harvard Medical School,Boston, MA, USA.

Introduction: Disparities between men and women are omnipresent in many malignancies. In colon cancer, women usually fare slightly better than men. However, women often tend to be
underrepresented at screening initiatives. We hypothesized that the introduction of nationwide screening for colorectal cancer could have led to shifts in the status quo. We therefore assessed whether
differences existed in terms of screening amongst patients who underwent surgery for colon cancer and whether this influenced staging and outcomes.Methods: We analyzed all patients over 50
without a previous history of colorectal cancer that were treated surgically for colon cancer at our center from 2004 through 2011. Screening events included screening colonoscopies, as well as fecal
occult blood tests. Chi-square statistics and relative risk (RR) computations assessed for the significance and magnitude of differences in screening rates between genders; as well as differences in
several pathologic characteristics and death rates between women not diagnosed through screening and the remainder of the population.Results: We included 919 patients, of whom 451 (49.1%)
were female. Women were less likely to be diagnosed through screening (26.2% vs. 32.7%; RR: 0.8, 95%CI 0.66-0.98; P=0.037). When compared to the remainder of the population, women not
diagnosed through screening were at significantly higher risk (all P<0.001) for having high-grade tumors (RR=1.61), lymph node metastasis (RR=1.37) and distant metastasis (RR= 1.65). This is
reflected quite clearly in relative risk of death directly and uniquely attributable to colon cancer (RR: 1.70).Conclusions: Female patients were less likely to be diagnosed with colon cancer through
screening methods and subsequently were at risk for presenting with advanced disease and thus having higher mortality. This demonstrates the beneficial effect of diagnosis through screening, and
shows that disparities in screening rates lead to disparities in outcomes.



22.10 Utility of Routine Postoperativ e Visit Following Appendectomy and Ev aluation of Mobile Technology Access in an Urban Safety Net Population

D. W. Chen1, C. J. Balentine1,2, R. W. Davis1, A. R. Scott1, Y. Gao1, N. M. Tapia1, J. W. Suliburk1  1Baylor College Of Medicine,Department Of Surgery,Houston, TX, USA 2Houston VA HSR&D Center Of
Excellence,Houston, TX, USA.

Introduction: The value of routine postoperative visits after simple general surgery procedures remains unclear. The purpose of this project is to determine whether routine postoperative visits following
appendectomy provide a measurable benefit to patients that justifies the associated cost and time. We also evaluated whether electronic communication using mobile phones is a viable alternative to
routine postoperative visits.Methods: We reviewed 214 appendectomies performed from January 2012 through March 2013 at a county safety net hospital and recorded patient demographics, duration
of clinic visit, and need for additional imaging, tests or readmissions. Access to mobile technology was surveyed by a validated questionnaire.Results: Eighty-seven percent of patients completed their
postoperative visit and mean age was 35+11 years. Ninety-four percent of cases were laparoscopic and 6% were open or converted to open. Simple appendicitis accounted for 80% of cases and all
pathology was benign.  Eleven (5%) patients presented to the emergency center prior to their clinic visit and four were readmitted.  At follow-up, 25 (12%) patients required 32 interventions including
minor procedures such as drain or suture removal (12, 38%), additional follow-up (9, 28%), medication prescription (7, 22%), additional imaging (3, 9%), and readmission (1, 3%). Administrative
actions at clinic included occupational paperwork (39, 64%) and referral to a primary care clinic (22, 36%). Mean time spent from check-in to check-out for each patient was 102 ± 56 minutes. Overall, for
every 10 hours of patient waiting time, only one intervention was performed. Additionally, access to cell phone technology is ubiquitous with 90% of the population reporting cell phone use.
Smartphones are exceedingly common with 70% of patients younger than 40 reporting smart phone access.Conclusions: Routine in-person follow-up after appendectomy consumes significant time
and resources for patients and healthcare systems but has remarkably little impact on patient care. Only 12% of patients required clinical interventions at time of follow-up. The majority of work done in
clinic is administrative and could be completed using mobile technology, which is pervasive in our population. Further research will examine the use of a patient-centric mobile-based screening system
to reduce unnecessary resource utilization and improve communication in postoperative care after appendectomy.





23.01 Comparison of Outcomes and Risk Factors associated with Open Ventral Hernia Repair with and without Mesh: an 11 year examination using the
National Inpatient Sample (NIS) Database

K. K. Tadisina1, K. Chopra3, D. P. Singh2  1University Of Illinois At Chicago,College Of Medicine,Chicago, IL, USA 2University Of Maryland,Division Of Plastic Surgery,Baltimore, MD, USA 3Johns Hopkins
University School Of Medicine,Department Of Plastic And Reconstructive Surgery,Baltimore, MD, USA.

Introduction: The introduction of prosthetic and biological mesh changed the scope of open ventral hernia repair as it provided surgeons the option of using mesh matrices to aid in the reconstruction
of the abdominal wall. However, there is continued debate over increased efficacy and cost benefit for patients using mesh, with many surgeons still choosing to close open ventral hernias without
mesh. To date, there is little or no comparative research reported on nationwide cost or outcome analysis related to open ventral hernia repair with and without mesh. The authors’ goal is to examine
patterns and compare outcome measures for both types of open (i.e. non laproscopic) ventral hernia repair and assess risks associated with patient/hospital/admission characteristics.Methods:  A
serial cross-sectional study of open ventral hernia repairs was performed using the Nationwide Inpatient Sample (NIS) database for 2000-2010. Data were mined using ICD 9 codes for open repair of
anterior abdominal wall incisional hernia and other anterior abdominal wall ventral hernia without graft or prostheses (53.51, 53.59) in comparison to repair with graft or prosthesis (53.61, 53.69). Data
on ventral hernia repair incidence (with mesh/without mesh), socio-demographic predictors, and patient outcome measures were obtained.Results:  A total of 281,737 hospital admission cases of
“single” open ventral hernia repair (VHR) comprising 180,698 repairs with mesh, and 101,039 without mesh, were examined over the 11 year period. In 2000, VHRs with mesh were at 59.2% of all
VHRs in 2000 and increased steadily to 68% in 2007. However, in 2008, there appears to be a transition as VHRs with mesh fell to 67.1%, followed by 62.8% in 2009, before increasing again to 64.2%
in 2010.  More important, VHRs with mesh were associated with a lower hospital length of stay (LOS) (2.47 days difference, p < .0000), lower inpatient hospital total charges ($12,464.73 difference, p <
.000), and most critically, lower in-hospital-mortality (65.29% reduction in mortality rate, p < .0000), when compared to VHR without mesh.The significant risk factors (based on odds ratios) associated
with in-hospital-mortality in VHR cases were: increased age, VHR without mesh, non-elective admission, weekend admission, other than private insurance expected payer, male, large hospital,
teaching hospital, lower median income quadrants, and African American race.Conclusions:  Although many factors impact in-hospital-mortality, in VHR cases, mesh use is associated with reduced
LOS, total charges and in-hospital-mortality, and calls for surgeons to strongly consider using mesh in future open VHRs. Further, the demographic risk factors identified here will need to be seriously
examined in deciding on using mesh or bypassing it. This analytic template could be applied to the NIS database to analyze outcome patterns for laparoscopic repair, as well as other types of hernias.



23.02 Should Minimally Inv asiv e Follicular Thyroid Cancer Be Treated as a Benign or Malignant Lesion?

A. E. Robinson1, R. Sippel1, D. Schneider1, H. Chen1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA.

Introduction: Follicular thyroid carcinoma (FTC) is the second most common type of thyroid cancer. Hurthle cell carcinomas are considered a sub-type of FTC and therefore are included as part of the
study. FTCs are classified into two subtypes: classic (C) which exhibit both vascular and capsular invasion, and minimally invasive (MI) which only has limited capsular invasion. Both types, like all well-
differentiated thyroid cancers, are traditionally treated the same, with completion thyroidectomy and radioiodine. However, the two entities may behave in distinctly different manners. We hypothesize that
MI-FTC may behave more like a benign follicular adenoma rather than C-FTC, and therefore may not require total thyroidectomy and radioactive iodine.Methods: A prospective thyroid database was
reviewed to include patients with Follicular and Hurthle Cell tumors. Data on recurrence rates, disease-free survival, and requirement for follow-up surgery and/or radioiodine were compared amongst
the groups. Disease-free survival was determined by the Kaplan-Meier method with log rank analysis. ANOVA and Chi-Square analysis were used to evaluate age (at time of surgery) and gender,
respectively.Disease-free survival was calculated based on date of operation to date of latest follow up. Patients with persistent disease (10) were removed from the analysis; all of the persistently
diseased patients had C-FTC. Patients that presented with other types of cancer simultaneously (e.g. papillary and follicular lesions) were eliminated as it couldn’t be determined the source of the
recurrence. Any patient with metastatic cancer to the thyroid (thyroid wasn’t the initial source of cancer) were also removed.Results: 482 patients met criteria for inclusion: 350 were classified as
Follicular and 132 as Hurthle Cell tumors. In total, there were 419 (87%) benign adenomas, 21 (4%) MI-FTCs, and 42 (9%) C-FTC cancers. Patients with adenomas were younger (adenoma=
50.8±0.71, MI-FTC=53.8±3.13, C-FTC=56.8±2.71 years, p=0.035) and were more likely to be female (adenoma=79.5%, MI-FTC=66.7%, vs. C-FTC=54.7%, p=0.001). The rates of total thyroidectomy were
19.8% for adenomas, 38.1% for MI-FTC, and 61.9% for C-FTC (p=0.000). The rates of radioiodine were 0% for adenomas, 33.3% for MI-FTC, and 64.3% for C-FTC.  Importantly, the 16 year disease-free
survival was 100% in the adenoma group, 100% in the MI-FTC group, and 36.6% in the C-FTC group (p=0.000).Conclusions: MI-FTCs behave similar to adenomas with 100% disease-free survival with
up to 16 years of follow-up. These data suggest that MI-FTCs could be potentially treated by thyroid lobectomy alone like follicular adenomas, rather than total thyroidectomy, and perhaps should be
classified as a distinct clinical entity.



23.03 Defining Intraoperativ e Hypothermia: The Effect of Temperature on Surgical Site Infection in Ventral Hernia Patients

R. B. Baucom1, S. E. Phillips1, J. Ehrenfeld1, M. D. Holzman1, B. J. Martin1, W. H. Nealon1, K. W. Sharp1, J. L. Kaiser1, B. K. Poulose1  1Vanderbilt University Medical Center,Nashville, TN, USA.

Introduction: Intraoperative normothermia, defined as a single measurement of core body temperature ≥36°C, is an important quality metric outlined by the World Health Organization for the reduction
of surgical site infections (SSIs). Studies have demonstrated that intraoperative hypothermia is a risk factor for SSI in colorectal and trauma patients, but the effect in patients undergoing ventral hernia
repair (VHR) is unknown.Methods: Patients who underwent VHR at a single institution between 2005-2012 were eligible for inclusion. Continuous temperature data from the perioperative data
warehouse was matched with NSQIP SSI data. Novel definitions of hypothermia were explored, including individual patient temperature nadir, percentage of time spent at the nadir, mean temperature,
and percentage of time spent <36°C. Multivariable regression models were performed to determine whether intraoperative temperature predicts SSI.Results: There were 558 patients who met
inclusion criteria. Vitals were recorded every 8-15 minutes. The mean temperature nadir was 35.7°C (± 0.06°C [SEM]), and this was not associated with SSI (odds ratio [OR] 0.938, 95% CI 0.778-1.131).
The percentage of readings each patient spent at their nadir was 30.1% (± 1.3%) and was not predictive of SSI (OR 1.471, 95% CI 0.983-2.203). The mean temperature was 36.2°C (± 0.03°C). As
patient’s mean temperature increased, risk of SSI increased (OR 1.115, 95% CI 0.559-2.225). Percentage of temperature readings <36°C was 29.1% (± 1.6%) and was not associated with SSI (OR
1.062, 95% CI 0.628-1.796). In all models, BMI, smoking, and length of surgery were predictive of SSI (Figure).Conclusions: Although hypothermia is a risk factor for SSI in some populations, our results
failed to demonstrate an association between temperature and SSI in VHR patients. Efforts to reduce SSI should focus on factors such as smoking cessation, weight loss, and length of surgery. Our
study suggests that maintenance of perioperative normothermia may only decrease SSIs in certain at-risk populations.



23.04 PTH Elev ation After Curativ e Parathyroidectomy Delays Symptom Improv ement

P. Pathak1, S. Holden1, S. Schaefer1, G. Leverson1, H. Chen1, R. S. Sippel1  1University Of Wisconsin,Madison, WI, USA.

Introduction: Curative parathyroidectomy for primary hyperparathyroidism (PHPT) has been shown to resolve various nonspecific symptoms related to the disease. Between 8 to 40% of patients with
normocalcemia after curative resection have elevated parathyroid hormone levels (ePTH) at follow-up. We investigated whether ePTH  in the early post-operative period was associated with the timing
of symptom improvement.Methods: This prospective study included adult patients with PHPT who underwent curative parathyroidectomy from November 2011 to September 2012. Biochemical testing
at 2 weeks post-operatively identified ePTH versus normal PTH (nPTH). A questionnaire administered pre- and post-operatively at 6 weeks and 6 months asked patients to rate the frequency of 18
symptoms of PHPT on a 5-point Likert scale, ranging from never to very frequently. Statistical analysis was performed on the change in scores for individual symptoms.Results: Of 194 patients that
underwent parathyroidectomy for PHPT, 129 (66%) participated in the study. Pre-operatively, all patients endorsed having at least one or more symptom(s), with a mean of 13± 4 symptoms. We
separated patients into nPTH and ePTH groups by serum PTH. At two weeks, 20 patients (16%) had ePTH. The percentage of patients who showed post-operative improvement for individual
symptoms was compared between groups. At the early timepoint (6 weeks), the ePTH group showed less improvement in 14 out of 18 symptoms. This difference reached statistical significance for
four symptoms: anxiety, constipation, thirst, and polyuria (Figure 1). By the 6 months timepoint, these differences had resolved and symptom improvement was similar in the ePTH and the nPTH
groups.Conclusions: Elevated PTH after curative PTX may result in a delay in symptom improvement at 6 weeks for nonspecific symptoms of PHPT, but this difference resolves by 6 months.



23.05 The Safety of Laparoscopic v ersus Open Ventral Hernia Repair in 23,327 Morbidly Obese Patients

S. Qiu1, L. M. Doyon1, C. M. Divino1  1Mount Sinai School Of Medicine,New York, NY, USA.

Introduction: Ventral hernia repair is one of the most common general surgery procedures. As the obesity epidemic spreads in the US population--with nearly 9% of people having a BMI of 35 or higher-
-a larger percentage of these surgical patients are now not just obese, but morbidly obese. With obesity being a known risk factor for ventral hernias, it becomes important to determine the optimal
operative approach in this patient population. This study compares 30-day outcomes in morbidly obese patients undergoing laparoscopic versus open ventral herniorrhaphy.Methods: Using the 2007-
2010 American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) database, morbidly obese patients (BMI>=35) who underwent ventral herniorrhaphy were identified.
Patients were then divided into cohorts based on laparoscopic or open repair. Coarsened Exact Matching, a nonparametric matching algorithm, was used to minimize treatment selection bias. This
method improves the estimation of causal effects by reducing imbalance in covariates between cohorts; the groups were matched based on adjustment for all 41 baseline risk factors. Pre-operative
characteristics and post-operative outcomes were then compared in the matched cohort using SPSS v.20.Results: The final, matched cohort of 23,327 patients (77% open, 23% laparoscopic) had no
difference in pre-operative characteristics. All types of surgical site infections (SSI) were less likely to occur in patients undergoing laparoscopic repair relative to open repair (superficial: odds ratio (OR),
0.26; 95% confidence interval (CI) 0.20-0.34; deep: OR, 0.14; 95% CI, 0.08-0.26; organ space: OR, 0.47; 95% CI, 0.28-0.76). Wound disruption and sepsis were lower for laparoscopic patients (wound
disruption: OR, 0.28; 95% CI, 0.14-0.56; sepsis: OR, 0.44; 95% CI, 0.30-0.66; p<0.0001). Both groups had equivalent odds of mortality, pulmonary embolism, acute renal failure, and myocardial
infarction. Lastly, patients undergoing open repair were more likely to return to the OR within 30 days post surgery (open vs. laparoscopic: 2.5% vs. 1.4%; p<0.0001).Conclusions: Laparoscopic ventral
herniorrhaphy in morbidly obese patients is associated with lower risk of SSI, wound disruption, sepsis, and 30-day re-operation relative to open repair, with no difference in rate of major complications.



23.06 Regionalization of the Surgical Care of Children: A Risk-Adjusted Comparison of Hospital Surgical Outcomes by Geographic Markets

J. H. Salazar1, S. Goldstein1, J. Yang1, J. Douaiher1, K. Al-Omar1, J. Aboagye1, F. Abdullah1  1Johns Hopkins University School Of Medicine,Pediatric Surgery,Baltimore, MD, USA.

Introduction: The US is facing a crisis of healthcare allocation and expenditures. Resources are increasingly limited and there is simultaneous greater scrutiny of clinical outcomes. High-quality
healthcare at reasonable cost is paramount. There is an ongoing debate among pediatric surgeons regarding the need or lack thereof to centralize the surgical care of children to high volume
children’s’ centers. Risk-adjusted comparisons of hospitals with pediatric surgery capabilities are needed to assist in developing optimal national models of care delivery.Methods: Admissions from
five non-overlapping years of the Kids´ Inpatient Database (KID) and the National Inpatient Sample (NIS) from 2006 to 2010 were analyzed. Only patients 0-18 years undergoing one of 500 common
non-cardiac surgical procedures were included. Traumatic injuries and patients transferred between facilities were excluded. Risk-adjustment was performed with a validated ICD-9 code based tool
and scores of 0-10 were assigned according to the patient’s mortality risk. Hospitals were grouped into metropolitan regions using the first three digits of their zip code. Poorly performing hospitals
were defined by an odds ratio (OR) >1 and p value <0.05 for mortality when compared to the center with the highest pediatric surgical volume in that same region. Results: Information was obtained
from 599,853 pediatric surgical admissions and 174 hospitals in 73 regions were amenable to statistical comparison. Each included region contained multiple hospitals (range 2-30) that provided
pediatric surgical care.  A total of 21 (12.1%) poor performing hospitals (OR range 1.5-26) in 16 regions were identified. Twenty (95.2%) were teaching hospitals, 14 (66.7%) were large (per the NIS and
KID definition) and 11 (52.4%) were located on regions from the west coast. Only five hospitals in the country (2.9%) performed significantly better (OR <1) when compared to their respective large-
volume reference hospitals.Conclusions: The present analysis is a novel risk-adjusted assessment of the performance of hospitals delivering pediatric surgical care. We identified 21 poorly performing
hospitals in 16 metropolitan regions when compared to the largest pediatric volume hospital in that area. This study provides valuable data for discussion as healthcare delivery systems continue to
debate optimal resource distribution and regionalization of the surgical care of children.



23.07 Clinical Registry and Administrativ e Claims Data Disagree on Quality of Surgical Care for Elderly Patients

E. H. Lawson1,2, D. S. Zingmond4, C. Y. Ko1,2,3  1University Of California - Los Angeles,Department Of Surgery,Los Angeles, CA, USA 2American College Of Surgeons,Division Of Research And
Optimal Patient Care,Chicago, IL, USA 3VA Greater Los Angeles Healthcare System,Department Of Surgery,Los Angeles, CA, USA 4University Of California - Los Angeles,Department Of Medicine,Los
Angeles, CA, USA.

Introduction: Hospitals’ quality of care for elderly surgical patients is publically reported using measures focused on postoperative complications. There is debate regarding the optimal data source for
such measures. The objective of this study was to compare the performance of clinical registry versus administrative claims data for measuring hospital quality of care for elderly patients undergoing
surgical procedures.Methods: Patient records (2005-2008) from the American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) were linked to Medicare inpatient
claims data. A National Quality Forum endorsed risk-adjusted composite measure of 30-day postoperative major complications and/or death was used to assess hospital quality using ACS-NSQIP
data versus Medicare claims data. This measure uses hierarchical multivariable logistic regression modeling to identify statistically significant outliers for better or worse hospital performance.
Agreement on hospital quality between the data sources was assessed using kappa statistics.Results: 111,984 patients from 206 hospitals were studied. Using ACS-NSQIP data, 21.8% of patients
had a major postoperative complication and/or death, compared to 30.0% using Medicare claims data (p<0.05). There was moderate agreement between the data sources on the patient-level
occurrence of the composite outcome (kappa 0.56). ACS-NSQIP data identified 23 hospitals as having statistically significant worse than expected performance and 20 as having statistically significant
better than expected performance. Amongst these hospitals, 4 and 9 were also identified as having worse or better performance than expected using Medicare claims data, respectively. Agreement
between the data sources on risk-adjusted hospital outlier status was poor (weighted kappa 0.21), as was agreement on hospital decile rank for performance (weighted kappa 0.21).Conclusions:
Assessment of hospital quality of care for elderly patients undergoing surgical procedures differs substantially when using a clinical registry data source versus administrative claims data. These
findings have implications for surgical quality measures currently being considered for public reporting and value-based purchasing.



23.08 Is Incisional Hernia Reoperation a Long term Quality Indicator In General Surgery?

A. M. Stey2, M. McGory-Russell2, M. Maggard-Gibbons2, E. H. Lawson2, R. Merkow1, R. Louie2, D. Zingmond2, B. L. Hall1,3, C. Y. Ko1,2  1American College Of Surgeons,Division of Research And
Optimal Patient Care,Chicago, IL, USA 2University Of California - Los Angeles,David Geffen School Of Medicine,Los Angeles, CA, USA 3Washington University,Division of General Surgery,St. Louis, MO,
USA.

Introduction: Although the National Surgery Quality Improvement Program (NSQIP) collects rigorous clinical data up to 30 days postoperatively, occurrences after 30 days are not captured. As a result,
postoperative complications after 30 days are understudied.  It is unclear whether it is possible to reliably compare hospitals on risk adjusted events after 30 days. Medicare has limited clinical data but
reliably captures major events such as  procedures from enrollment until death. Incisional hernia repair is an important event after abdominal surgery, and may be a proxy for quality of the index
operation.  The aim was to determine whether incisional hernia repair at 6 months following common abdominal operations could be used to meaningfully compare hospital quality.Methods: Common
abdominal operations (small bowel resection (SBR), ventral hernia repair (VHR), colectomy, pancreatic resection or cholecystectomy; laparoscopic or open) were identified in the 2005-2008
NSQIP/Medpar linked dataset. The follow up time of 6 months was selected to capture the majority of incisional hernia repairs but avoid capturing unrelated events.  NSQIP demographic (age & gender)
and clinical variables (ASA class, functional status, medical comorbidities, body mass index & smoking status were used to risk adjust the occurrence of incisional hernia repair. Hospitals were ranked
based on risk adjusted odds ratio of incisional hernia repair using a mixed effects logistic model. Operative time, length of stay, surgical site infection (SSI) and composite morbidity (dichotomous
variable of whether any postoperative cardiac, dvt, pneumonia, reintubation, ssi, bleeding or renal complications occurred) were compared between high and low outliers using wilcoxon rank sum and
chi square test.Results: 35,525 patients underwent SBR,VHR, colectomy, pancreatic resection or cholecystectomy in 216 hospitals. Of those, 9% of patients underwent an incisional hernia repair. 64%
incisional hernia repairs occurred by 6 months postoperatively. After risk adjustment, 4 hospitals were identified as low outliers. 5 hospitals were identified as high outliers (Figure). Low outlier
hospitals had significantly lower rates of 30 day deep ssi than high outliers (0.4% vs. 1.9%, p=0.005). Low outlier hospitals also had lower rates of composite 30 day morbidity (19.6% vs. 27.5%, p=
<0.0001), as well as shorter index operative times (126 vs. 181 minutes, p<0.0001), and index length of stay (8 vs. 9 days, p<0.0001).Conclusions: Merged clinical and claims data can be used to
evaluate the long-term quality of surgical care.  Incisional hernia repair is an outcome beyond 30 days that can be used to rank hospital surgical quality. More work is needed to identify what low outliers
are doing differently



23.09 A Predictiv e Nomogram for Determining Pre-Operativ e Surgical Readmission Risk: A Pilot Study Inv olv ing 235,803 Patients Undergoing Total Hip
Replacement from the State Inpatient Database (SID)

B. L. Siracuse1,4, S. Pawar1, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Department Of Surgery,Livingston, NJ, USA 2St. George's University School Of Medicine,St. George's, St. George's,
Grenada 3Rutgers University-New Jersey Medical School,Department Of Surgery,Newark, NJ, USA 4Duke University,Durham, NC, USA.

Introduction: Total hip replacement (THR) is a commonly performed orthopedic procedure for the treatment of painful arthritis, osteonecrosis, or fracture. THR is performed exceedingly commonly in the
US given the increased risk of debilitating arthritis in obese and elderly populations. THR costs have emerged as a growing concern of the CMS looking to limit the $2.7 trillion of annual healthcare
spending. As of 2015, CMS methods to control spending call for the reduction of hospital payments for excess readmissions following specific procedures including THR. Identifying patients at greatest
risk of readmission prior to THR may permit preventive measures to reduce or eliminate this risk. This study sought to develop a predictive readmission nomogram using validated prognostic scales
for a variety of other surgical procedures that would reproducibly predict readmission rates for THR patients and potentially permit the development of preoperative readmission risk reduction
strategies.   Methods: Discharge data on 235,803 patients were collected from the State Inpatient Database (SID) of New York and California, a part of the Healthcare Cost and Utilization Project
(HCUP) of the Agency for Healthcare Research and Quality (2006-2011). Demographic and clinical characteristics of patients undergoing THR were abstracted including age, gender, race, and medical
comorbidities. Odds ratios and 95% confidence intervals were set and data were analyzed utilizing SAS version 9.3. Results: Overall 30-day readmission rate for the 235,803 patients was 5.3%.
Readmission rates for males and females were 5.16% and 5.50% respectively (p =.0003). Mean hospital length of stay for the entire cohort was 3.7 days, with readmission rates for patients <65, 65-79
and ≥80 at 3.95%, 5.49%, and 9.31% respectively (p<.0001). Univariate and multivariate analysis identified chronic pulmonary disease, hypertension, diabetes mellitus, chronic blood loss, anemia,
renal failure, fluid and electrolyte disorder, congestive heart failure, coagulopathy, liver disease, advanced age, and lower socioeconomic status as associated with an increased risk of readmission. A
RATHR score (Readmission After Total Hip Risk) was developed to provide each patient with a preoperative readmission risk score. Conclusions: The RATHR score reliably predicts individual patients’
readmission risk based on known preoperative factors. Although complete avoidance of readmission following major surgery is a laudable goal, it is realistically impossible to achieve. The
development of risk stratification models such as the RATHR score, which can identify patients at high risk for readmission and permit preoperative risk modification strategies, should propel us
towards achieving this goal and limiting healthcare expenditures. 





23.10 Patients With Massiv e Ventral Hernia Repairs (VHR) Hav e Substantial Complications

S. W. Ross1, M. Kim1, B. Oommen1, J. F. Bradley1, K. B. Williams1, K. T. Dacey1, A. L. Walters1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal And Minimally
Invasive Surgery,Charlotte, NC, USA.

Introduction: Intuitively, patients with larger ventral hernias and loss of abdominal domain are likely to have decreased preoperative abdominal wall function and QOL, but little is known on
postoperative outcomes in this population.   We defined a new set of ventral hernias as massive and hypothesized that they would have worse patient outcomes and QOL after repair.Methods: The
International Hernia Mesh Registry, a prospective database from 45 institutions worldwide, was queried for patients undergoing VHR from 2007 to 2013. Inclusion criteria were age >18 and inpatient
operations.  No patients were excluded.  VH defect was categorized as massive if the defect width or length > 15cm or area >150cm2.  VHRs were then stratified by surgical approach as laparoscopic
vs. open.  Massive VHR was compared to non-massive VHR using the chi-squared test or Fisher’s Exact test for categorical variables and Wilcoxon rank-sum test for continuous data.  Outcomes of
interest included hernia recurrence, length of stay (LOS), postoperative complications, mortality and QOL as measured by the Carolinas Comfort Scale.  Multivariate analysis was performed using linear
and logistic regression models.  Statistical significance was defined as p value ≤ 0.05.Results: In total, 878 patients underwent VHR: 436 open, 442 laparoscopic, and 158 of these had massive VHs. 
  Patients characteristics were not statistically significantly different by non-massive vs massive status: age (57.5±13.4 vs 57.3±12.4, NS), male (45.7% vs 47.4, NS), BMI (31.3±9.0 vs 31.8±7.1 kg/m2,
NS); preoperative pain (60.5% vs 61.5% symptomatic, NS) and movement intolerance (55.8% vs 56.0% symptomatic, NS).  The rate of QOL follow-up was: 82% at 1 month, 68% at 6 months, 83% at 12
months, and 78% at 24 months.  There were 13 deaths (1.5%) and 45 hernia recurrences (5.1%).  When stratified by surgical approach, patients with massive VH have longer LOS and operative time in
both approaches, and massive VHs undergoing open VHR have more hematomas and wound infections (Table 1).  After controlling for age, BMI, gender, smoking, primary or recurrent hernia and
preoperative pain in multivariate analysis, LOS was significantly longer and QOL at one month was significantly decreased in massive VHRs for each surgical approach (p<0.01).  However, there was
no difference in QOL at 6-24 months in either surgical approach.Conclusions: Patient undergoing massive VHR have higher rates of complications, longer operative time and hospital stays and worse
early QOL.  However, there is no difference in long term QOL between non-massive and massive VHR.



24.01 Prospectiv e Comparison of Cumulativ e Sum v ersus Objectiv e Ev aluation for Endoscopic Training

Y. Hu1, J. Jolissaint1, A. G. Ramirez1, C. Tache-Leon1, Z. Yang1, R. G. Sawyer1  1University Of Virginia,Surgery,Charlottesville, VA, USA.

Introduction: Recent Residency Review Committee for Surgery’s guidelines require 35 gastroscopies for graduating surgical trainees. Data from the 2012 ACGME case log report suggests that upper
endoscopy case volume may be insufficient for a significant proportion of graduating surgery residents. In this era of work hour restrictions which limit some operative experiences, more personalized
evaluative methods are needed to augment or replace the age-old metric of case volume. To this end, we prospectively compared cumulative sum (Cusum) to traditional objective evaluations to assess
proficiency with a common endoscopic procedure: percutaneous endoscopic gastrostomy (PEG) insertion.Methods: Five post-graduate year one surgical residents each underwent a one-month
rotation dedicated to endoscopy during which procedure duration for all PEG insertions were recorded prospectively. By expert consensus, criteria for failure were need for attending take-over or
procedure duration greater than 10 minutes. Cusum parameters were defined a priori, with acceptable and unacceptable failure rates of 10% and 20%, respectively. Each week, the expert endoscopist
overseeing PEG procedures evaluated trainee proficiency over the preceding week using a multi-category, five-point Likert scale survey. Proficient performance was defined as a minimum survey score
of 20/25. Expert evaluators were blinded to Cusum results.Results: Over the study period, five surgical residents performed an average of 21.4 PEG’s each. By objective expert evaluation, all residents
achieved proficiency after an average of 16.4 cases, and no resident relapsed to inadequate performance after initial proficiency was attained. By Cusum analysis, three trainees achieved a period of
proficient performance after an average learning phase of 10.7 cases, while two never reached proficiency. For all three residents who achieved proficiency by Cusum criteria, eventual relapses to
inadequate performance were identified. These relapses were all undetected by expert evaluation (example, Figure 1).Conclusions: Compared to expert evaluation, Cusum analysis provides less
descriptive detail, but is more sensitive to relapses of sub-proficient performance following initial skill acquisition. We advocate combining expert evaluation with Cusum analysis to replace case
volume as the preferred metric of resident training for a range of basic surgical procedures.



24.02 Establishing Face and Content Validity of a New Porcine Animal Model for Various Anorectal Procedures

J. R. Williams1, J. E. Sanchez1, M. L. Campbell1, S. H. Rasheid1, M. J. Grieco1, M. E. Dolberg2, J. E. Marcet1  1University Of South Florida,Colon And Rectal Surgery,Tampa, FL, USA 2Memorial
Healthcare System,Surgery,Pembroke Pines, FL, USA.

Introduction: Innovative and minimally invasive procedures are constantly being developed for anorectal procedures.  These procedures are still taught in a “see one, do one, teach one” model for the
most part.  A low cost, high fidelity anorectal model was developed at our institution for teaching multiple anorectal procedures.  A study was developed to establish face and content validity of the
model.Methods: Eleven attending surgeons participated in the study.  Procedures were performed on a model consisting of 20cm of thawed porcine colorectum and anus with intact skin.  Anorectal
pathology was created by manipulation of the specimen to create hemorrhoids, polyps and fistulas. Participants performed six procedures including rubber band ligation of a hemorrhoid, stapled
hemorrhoidopexy, excisional hemorrhoidectomy, injection of bulking agents, transanal minimally invasive surgery (TAMIS) and ligation of internal fistula tract (LIFT).  Demographic information on fifteen
variables related to participant experience were collected.  Questionnaires were used to evaluate the model based on twenty-four variables using a Likert scale.   Scores greater than seven were
considered to be significant for establishing validity of the model.Results: Participants had been in practice between 2 to 43 years (mean 20.8; median 22).  Eight participants were colorectal
specialists, while seven of the eleven were academic surgeons.  The most common procedures performed in practice were rubber band ligation (median >500), and hemorrhiodectomy (median 200-
500).  Of the variables assessing realism, all were given median and mean scores greater than seven (mean range 7.36-8.4; median range 7-9) with eleven variables given median scores of eight or
greater.  The highest score for realism was for rubber band ligation (mean 8.6, median 9) and the lowest was for the sensation of cutting with the scissors (mean 7.36; median 7).    Of the eleven
variables utilized to evaluate for usefulness all received scores greater than seven (mean range 7.54-8.81; median range 8-9).  The highest scores were also for rubber band ligation (mean 8.81;
median 9) while the lowest score was for the usefulness of utilizing the model to teach undermining of hemorrhoids for excision (mean 7.54; median 8).Conclusions: The high fidelity porcine anorectal
model described maintained a mean and median score of greater than seven on all variables.  The scores for realism established the model as having high face validity while the scores for usefulness
established high content validity.  This model is reproducible and useful for teaching even complex anorectal procedures.  Further studies are still required to establish construct and predictive validity.
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24.03 Assessing Inter-station and Cross-task Validity Ev idence for Sensor-based Performance Measures

E. R. Cohen1, A. D. Maag1, C. Kwan1, S. Laufer1,2, C. M. Pugh1  1University Of Wisconsin,Surgery,Madison, WI, USA 2University Of Wisconsin,Electrical Engineering And Computer Sciences,Madison,
WI, USA.

Introduction: Simulation-based clinical skills assessments have become high priority in helping promote and ensure clinical excellence. Trainee competence in the simulated environment can be
assessed in numerous ways. Computed-generated performance metrics have great potential in offering objective and reliable assessment measures. However, continued research assessing validity
evidence is needed. Our work has involved the use of sensor-based performance assessments for a variety of clinical skills. Our hypothesis is that there will be inter-station and cross-task validity
evidence for our three most commonly used sensor-based performance measures.Methods: We reviewed previously collected data from four different research studies involving a variety of participants
including medical students (n=30), residents (n=170) and practicing clinicians (n=126). Each participant was assessed during one of the four simulated clinical procedures: 1) endotracheal intubation;
2) clinical female breast exam; 3) digital rectal exam; and 4) clinical female pelvic exam. Each assessment involved demonstrating the specific clinical skill at two different stations. All of the simulators
were instrumented with sensor-based data acquisition technology.To assess for inter-station and cross-task validity evidence, we reviewed the mean maximum pressures (mmHg), pressure
frequencies (Hz) and performance times (Sec) for all procedures and participants.Results: When assessing inter-station validity evidence, we noted significantly higher frequencies and longer
procedure times for the more difficult clinical scenarios (Table 1-variation B.) This finding supports content related expectations when comparing stations A and B for each procedure.When assessing
cross-station validity evidence, we noted that the presence of a hard mass (Table 1: breast exam-station A and digital rectal exam-station A) resulted in significantly higher mean pressures with low
frequencies in contrast to the respective procedure stations. This is a noticeable difference as the usual trend in our data is that the difficult scenario is associated with higher frequencies, longer exam
times and greater mean pressures (as noted in the intubation and clinical pelvic exam scenarios).  This finding provides additional content related support as well as internal-structure reliability support
for the sensor data.Conclusions: In addition to our previously published work assessing internal consistency, concurrent measures and learner characteristics evidence, the current study shows both
inter-station and cross-station validity evidence. While additional evidence must be sought, these findings add strong support for the sensor-based assessment measures used in our simulations. 



24.04 2D-3D Cognitiv e Tests Do Not Predict Laparoscopic Ability in Trainees Enter ing Post-Graduate Surgical Training

M. Louridas1,2, L. E. Quinn2, T. P. Grantcharov1,2  1University of Toronto,General Surgery,Toronto, Ontario, Canada 2St. Micheal's Hospital,General Surgery,Toronto, Ontario, Canada.

Introduction: The manipulation of objects in 3D space while guided by 2D visual feedback is a key skill required for successful laparoscopic surgical performance. This has proven to be effortless and
innate for some surgical trainees, but challenging for others to acquire. Some authors have reported associations between 2D-3D neuropsychological testing, Pic-torial Surface Orientation Test (PiSor)
and innate laparoscopic ability. However, these findings either remain untested by independent centers or inconsistent. Therefore, the purpose of the present study was to evaluate whether these tests
are predictive of baseline laparoscopic skill for the novice surgical trainee.  Methods: Thirty-seven surgical residents in their first two weeks of training underwent neuropsychological testing designed to
evaluate innate 2D-3D conversion ability including: PicSor, cube comparison test (CC) and card rotation test (CR). Subsequently, residents underwent two hours of simulator-based laparoscopic skills
training, followed by three trials of camera navigation (LCN) on the LapSim Virtual Reality Simulator, and laparoscopic circle cut (LCC) task performance in the box trainer.  Results: No significant
correlations were found between performance on the LCN task and the PicSor (r=-0.07, p=0.66), CC (r=-0.16, p=0.36) or CR (r =-0.1, p=0.58) tests.  Similarly, no significant correlations were identified
between the LCC task and any of the three neuropsychological tests (r=-0.16, p=0.36; r= 0.21, p=0.22; r =-0.06, p=0.74, respectively). The only significant correlation identified was between the CC and
CR tests (r=0.33, p<0.05), suggesting that these evaluate similar visual spatial abilities. Conclusions: The 2D-3D cognitive tests evaluated in the present study do not effectively predict laparoscopic
simulator performance in trainees entering surgical residency. While the acquisition of laparoscopic skills may be accelerated by innate visuo-spatial ability, it is likely to be predicted by a more complex
matrix of interacting abilities and exposures. Predicting the acquisition of technical skills by surgical trainees will require a more sophisticated approach. 



24.05 Self-Assessed Competence in Acquisit ion of Procedural Skills in Graduating Medical Students: A Multi-Year Study at a Single Institution

J. Carr1, A. Deal4, J. J. Dehmer1, W. Newton3, M. O. Meyers1  1University Of North Carolina At Chapel Hill,Surgery,Chapel Hill, NC, USA 3University Of North Carolina At Chapel Hill,Family
Medicine,Chapel Hill, NC, USA 4University Of North Carolina At Chapel Hill,Lineberger Comprehensive Cancer Center, Biostatistics Core,Chapel Hill, NC, USA.

Introduction: Acquisition of procedural skills by medical is increasingly challenging.  We have previously reported the experience and expectations of graduating students in a single year at our
institution.  The purpose of this report is to examine the experience of students over three consecutive years. Methods: Under IRB approval, a confidential, online survey was conducted within 4 weeks of
graduation in 2011 (n=134), 2012 (n=119) and 2013 (n=135) at the University of North Carolina at Chapel Hill. Opinions were sought as to the experience, level of competence and desired level of
competence for nine procedural skills (Table) using a 4-point Likert scale (1=unable to perform; 2=require major assistance; 3=require minor assistance; 4=independent). Responses were compared
by the jonckherre-terpstra and signed rank tests. Results: There was no statistically significant difference among the three years in percentage of respondents, age, gender, previous experience with
technical skills or plans to enter a procedure-based specialty. More students in 2012 and 2013 were experienced in foley placement (98% 2013 and 91% 2012 > 3 times) verses our initial survey year
(2011 85% >3 times p<0.001 by ANOVA), venipuncture (79% 2013, 65% 2012, 64% 2011 p<0.001), and IV placement (68% 2013, 64% 2012, 50% 2011 p<0.001). There was no significant difference in
responses across the years for student opinion as to actual skill level or for desired skill level for any of the procedures, with the exception of venipuncture (80% in 2011 desiring independence as
opposed to 70% and 63% respectively in subsequent years; p=0.002).  When comparing desired vs. actual competence, there was a significant difference between desired and actual competence for
each of the nine skills (Table; p<0001 for each comparison in each year). Conclusions: Students have significant deficits in acquisition of these nine skills and a significant gap exists between actual
and desired competence level for each of these.  There are no differences between any of these measures over the three years evaluated at our institution.  Focused curricula to address experiential
and confidence gaps in procedural skills are likely to improve individual students’ abilities and confidence in performing basic procedures and perhaps should be focused to those seeking specialties
where these skills are necessary. 





>

24.06 Can Simulators Replace Traditional Multiple-Choice Exams in Assessment of Nov ice Trainees' Understanding of Hemodynamics Concepts?

L. Mukdad1, D. Laufer1, P. Frank1, S. Sareh1, W. Toppen1, Y. Huang1, W. Melega1, J. Napolitano1, P. Benharash1  1University Of California - Los Angeles,Cardiac Surgery,Los Angeles, CA, USA.

Introduction: Despite emphasis on cardiovascular physiology in current medical school curricula, performance of individuals in real-life scenarios is varied and remains suboptimal. We have previously
reported on the efficacy of computer-based simulators over didactics in teaching circulatory hemodynamics and pharmacology.  Similarly, we postulated that currently utilized assessment tools such as
multiple choice exams do not provide a true measure of students’ cognitive performance. The existing simulator was modified to incorporate various shock scenarios and was used to appraise
students’ understanding at various stages of knowledge acquisition. The aim of the present study was to evaluate the relative utility of our simulator and a traditional exam in assessing student
performance in management of shock. The study also evaluated student preferences for the simulator.Methods: The simulator was used to provide second-year medical students six scenarios
including hypovolemic, cardiogenic, septic, and anaphylactic shocks. The simulator test was administered voluntarily to different students over a three day period. Students received additional didactics
throughout this period with the group taking the exam on day 1 having the least exposure to hemodynamics, pharmacology, and arrhythmias. Students had access to reference materials and were
under no time limit. A survey evaluated preference for simulation in learning hemodynamics. All students took a multiple-choice final examination at the completion of the course. We compared mean
simulator scores from the three days using pair-wise Student’s T-test. Pearson’s correlation analysis was done to compare simulator and multiple-choice final examination scores.Results: A total of 69
second year medical students participated in the study. There was no correlation between simulator and final exam performance (R<0.6). The distribution of simulator scores was significantly more
normal when compared to standardized final examination as in Figure 1 (Skewness -0.1 vs. -0.5). Simulator scores significantly increased from day 1 to day 3 (P=0.0003). There were statistically
significant preferences for incorporation of this simulator in the curriculum, the realism of the program, and understanding of hemodynamic concepts over lecture (P<0.001).Conclusions: The simulator
used herein was able to detect the increase in students’ knowledge over three consecutive days with a more normal distribution of scores. Trainees preferred the simulator to traditional didactics in
multiple areas including cognitive, integrative, and problem solving skills. We recommend utilization of screen-based simulators as assessment tools to gauge medical students’ knowledge of
clinically-relevant cardiovascular physiology.



24.07 Faculty Led Senior Medical Student Skills Course Effectiv ely Prepares Students for Surgery Residency

C. Steffes1,2, M. A. Mattos1  1Wayne State University,Surgery,Detroit, MI, USA 2Henry Ford Health System,Surgery,Detroid, MI, USA.

Introduction: With the advent of residency work hour restrictions along with increasing monetary and time restraints to operating room training, we have made efforts to use the fourth year of medical
school to teach surgical skills. For the past seven years we have provided a (spring semester) senior medical school course called Advanced Surgical Skills to students entering surgical specialties.
This is a one month class with forty hours a week of instruction and simulation taught by surgical faculty.  Students have concentrated experience in surgical anatomy including cadaver dissection,
laparoscopic simulation and tasks central to the FLS skills, basic surgical skill modules (including instruments, knot tying, suturing, anastamosis, etc) ultrasound simulation, and practical instruction in
basic clinical management problems . We studied whether such skill training is effective, and whether this concentrated training improves resident preparedness and performance in subsequent
years.Methods: An online survey was used.  Each student was sent a link to an anonymous questionnaire.  They were divided into general surgery (GS)  and non general surgery (nonGS)  groups for
analysis. A 5-point Likert scale (1=strongly agree to 5=strongly disagree) was used to acquire student perceptions and opinions.Results: Between 2007 and 2011, 174 students took the course.  154
students were reached of which 111 responded (71%). All respondents had finished at least one year of residency training: 61 GS and 50 nonGS .  Overall, students thought the course left them better
prepared for residency (1.39 GS and 1.52nonGS) and more comfortable in the operating room (1.44 and 1.57).  In comparison to their fellow residents who didn’t have the course as students, GS
residents thought their operative skills (1.67) and specifically knot tying (1.52) and laparoscopic skills (1.70) were better, although not necessarily their patient management skills (2.39).  NonGS 
residents also thought their operative skills (1.66) and knot tying (1.60) were better.   Although 91% of GS residents  reported having a skills lab available, only 40% reported a formal skills course, with
only 3% having a course more rigorous than our course.  Of the nonGS respondents, 42% had a skills lab available but only 10% had a formal skills course as part of residency training.Conclusions:
The fourth year of medical school is an ideal opportunity to effectively introduce surgical skills. This experience is not uniformly available during junior residency years in either GS or nonGS specialties
and certainly not in a rigorous, concentrated effort that is possible in medical school.  This course enhances the learning of students entering both general and non-general surgery, and leaves them
better prepared to assume the complex tasks and responsibilities of residency. Medical school surgery faculty should take the lead in providing this instruction to the students entering all surgical
specialties.



24.08 Operativ e Confidence of Graduating Residents: Need for Improv ement

A. L. Fonseca1, V. Reddy1, R. J. Gusberg1, W. E. Longo1  1Yale University School Of Medicine,Department Of General Surgery,New Haven, CT, USA.

Introduction: General surgical training has changed significantly over the last decade with work hour restrictions, increasing subspecialization and the use of minimally invasive techniques and non-
operative management for solid organ trauma. Given these changes, this study was undertaken to assess the confidence of graduating general surgery residents in performing open surgical
operations and to determine factors associated with increased confidence.Methods: A survey was developed and sent to general surgery residents nationally. We queried them regarding
demographics and program characteristic, asked them to rate their confidence (rated 1-5 on a Likert scale) in performing open surgical procedures, and compared those who indicated confidence with
those who did not.Results: We received 653 responses from fifth year (PGY5) surgical residents: 69% male, 67.5% from university programs and 51% from programs affiliated with a Veterans Affairs
(VA) hospital; 22% from small programs, 34% from medium programs and 44% from large programs. Anticipated post-residency operative confidence was 72%. Table 1 indicates percentage of PGY5
residents expressing confidence in performing open procedures. Male gender, older age and training at a program with a simulation laboratory were associated with increased confidence performing a
number of open surgical procedures. Training at a university program, a large program or a program affiliated to a VA Hospital was associated with decreased confidence in performing a number of
open surgical procedures. Increased surgical volume was associated with increased confidence in performing laparoscopic as well as a number of open procedures. Confidence in performing open
surgery also varied regionally.Conclusions: Graduating surgical residents indicated a significant lack of confidence in performing a variety of open surgical procedures. This decreased confidence was
associated with gender, age and type of training program as well as regionally. Analyzing and addressing this confidence deficit merits further study.



24.09 A Quality Profile for U.S. Surgical Residents: Case Participation in the American College of Surgeons National Surgical Quality Improv ement Program

R. L. Hoffman1, E. K. Bartlett1, R. L. Medbery3, J. B. Morris1, J. V. Sakran2, R. R. Kelz1  1Hospital Of The University Of Pennsylvania,Surgery,Philadelphia, PA, USA 2Medical University Of South
Carolina,Charleston, Sc, USA 3Emory University School Of Medicine,Atlanta, GA, USA.

Introduction: There is a national interest in prioritizing patient safety and quality improvement in resident education.  Data regarding clinical effectiveness in surgical practice is hard to obtain for surgical
trainees. The American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) is a nationally validated, outcomes-based program that captures surgical encounters in
many academic hospitals. The objective of this study was to provide a profile of the general surgery resident experience with ACS NSQIP cases in order to provide a basis for the use of this data in
general surgical education.Methods: We identified general surgery cases using the ACS NSQIP Participant Use File, 2011 (PUF). Cases were classified by the procedure type using CPT codes.
Resident participation was determined using the post-graduate year (PGY) as assigned in the PUF. Descriptive statistics were performed regarding patient characteristics and clinical
outcomes.Results: We identified 186,251 general surgical cases. Resident status was missing from 107,294(58%) of cases and residents did not participate in 26,379(14%) of cases. Of the cases
with resident participation recorded(n=52,578), the type of procedures performed varied by PGY(Table 1). Patients treated with resident involvement were women(59%),Caucasian(70%), inpatient(61%),
diabetic(13%), smokers(17%), obese(41%) and emergent(14%). Twenty-eight percent(n=14,559) of the cases were performed with PGY5 residents, compared to interns, who were involved with 10%
(n=5,448) of the cases. Hernia repairs were performed with residents of all PGY(1-2153, 2-2120, 3-2057, 4-2243, 5-2812) while mastectomies involved more junior residents(1-1018, 2-1112, 3-868, 4-
557, 5-655) and pancreatic resections were performed with more senior residents(1-19, 2-25, 3-102, 4-258, 5-805). Of all cases with resident involvement, 15.6% were associated with post-operative
morbidity and 0.9% associated with death (n=470). The most common post-operative occurrence identified was bleeding(5% of cases; n=2620). A superficial or deep surgical site infection (SSI)
occurred in 3%(1,764) of cases and an organ space SSI in 2%(n=883). A urinary tract infection was noted in 2% of cases, sepsis/septic shock in 2%, and a venous thromboembolus(VTE) in
0.8%.Conclusions: The diversity of the resident experience in case-mix and procedure type within the ACS NSQIP, and the exposure to nationally significant outcome metrics, justifies the use of the
program as an educational tool.  In order to make the ACS NSQIP reports meaningful for residents, the local NSQIP team must make a commitment to abstract the information regarding resident
involvement.



24.10 Assessing the Experience in Complex Hepatopancreatobiliary Surgery Among Graduating Chief Residents: Is the Operativ e Caseload Enough?

T. E. Sachs1, A. Ejaz1, M. J. Weiss1, G. Spolverato1, N. Ahuja1, M. A. Makary1, C. L. Wolfgang1, K. Hirose1, T. M. Pawlik1  1Johns Hopkins University School Of Medicine,Baltimore, MD, USA.

Introduction: Resident operative autonomy and case volume is associated with post training confidence and practice plans.  ACGME requirements for graduating general surgery residents are 4 liver
and 3 pancreas cases.  We sought to evaluate trends in resident experience and autonomy for complex hepatopancreatobiliary (HPB) surgery over time.  Methods: We queried the ACGME General
Surgery Case Log (2003-2012) for all cases performed by graduating chief residents (GCR) relating to liver, pancreas, and the biliary tract (HPB); simple cholecystectomy was excluded. Mean
(±standard deviation), median [10th:90th percentiles] and maximum case volumes were compared from 2003 to 2012.  R2 was calculated for all trends.Results: A total of 253,148 complex HPB cases
(36% liver, 43% pancreas, 21% biliary) were performed by 10,288 GCRs over the 10-year period examined (Mean = 24.6 per GCR).  Of these, 57% were performed during the chief year, while 43% were
done as post-graduate year (PGY) 1-4.  Only 52% of liver cases were anatomic resections, while 71% of pancreas cases were major resections. Total number of cases increased from 22,516 (Mean =
23.0) in 2003 to 27,191(Mean = 24.9) in 2012.  Over this same time period, the percentage of HPB cases that were performed during the chief year decreased by 7% (Liver: 13%, Pancreas 8%, Biliary
4%).  There was an increasing trend in the mean number of operations logged by GCRs on the pancreas (9.1±5.9 to 11.3±4.3; R2=.85) and liver (8.0±5.9 to 9.4±3.4; R2=.91), while those for the biliary
tract decreased (5.9±2.5 to 3.8±2.1; R2=.96). While the median number of cases increased slightly for both pancreas (7.0 [4.0:15] to 8.0 [4:20]) and liver (7.0 [4:13] to 8.0 [5:14]), the maximum number of
cases preformed by any given GCR remained stable for pancreas (51 to 53; R2=.18), but increased for liver (38 to 45; R2=.32). The median number of HPB cases that GCR’s performed as teaching
assistants (TA) remained at zero over this time period.  The 90th percentile of cases performed as TA dropped from 2 to 1 for both pancreas and liver.Conclusions: Roughly one-half of GCR have
performed fewer than 10 cases in each of the liver, pancreas or biliary categories at time of completion of residency. While the mean number of complex liver and pancreatic operations performed by
GCR increased slightly, the median number remained low and the number of TA cases was virtually zero. Most GCR are unlikely to be prepared to perform complex HPB operations.



25.01 Targeted Deliv ery of Thailandepsin A using Unimolecular Micelles to Improv e Antitumor Effect in Carcinoids

R. Jaskula-Sztul1, W. Xu1, A. Dammalapati1, G. Chen1, O. Sadak1, A. Harrison1, Q. Zheng1, R. Nair1, C. Korlesky1, C. Wang2, Y. Cheng2,3, S. Gong1, H. Chen1  1University Of Wisconsin,DEPARTMENT
OF GENERAL SURGERY,Madison, WI, USA 2University Of Wisconsin - Milwaukee,Department Of Biological Sciences,Milwaukee, WI, USA 3University Of North Texas Health Science Center,UNT
System College Of Pharmacy,Fort Worth, TX, USA.

Introduction: Carcinoids are gastrointestinal (GI) neuroendocrine (NE) tumors occurring throughout the GI tract which produce hormones causing the carcinoid syndrome. Although NE tumors are slow
growing, they are frequently metastatic at the time of their discovery and no longer amenable to curative surgery. Therefore, there is a great need to develop novel therapeutic strategies both to reduce
tumor burden and control symptoms in patients with carcinoid neoplasms. To address this need, we developed and optimized a family of novel unimolecular micelles capable of delivering a newly
reported anticancer drug Thailandepsin A (TDP-A).These micelles specifically target the NE cancer cells with overexpressed somatostatin receptors (SSTRs) using octreotide (OCT) as the active-tumor
targeting ligand. In the current study we assessed the antitumor effects of TDP-A loaded unimolecular micelles both in vitro and in vivo.Methods: Stable unimolecular micelles were prepared in an
aqueous solution using multi-arm star amphiphilic block copolymer. The hydrophobic polyester core (PLA) was used to encapsulate the TDP-A and the polyethylene glycol shell (PEG) was used to
provide water solubility and reduce opsonization. OCT was conjugated to the PEG for active tumor-targeting. A human GI carcinoid cell line (BON) was treated with a family of micelles (TDP-A-loaded
targeted and non-targeted, and empty targeted and non-targeted) at a TDP-A concentration of 5 nM for 2 or 24, 48 and 72 hours. The cell proliferation and the expression of NE markers (ASCL1 and
CgA) were assessed by MTT assay and Western blot, respectively.  The effect of the OCT targeting ligands on the cellular uptake of the micelles was measured by flow cytometry and confocal laser
scanning microscope (CLSM). The antitumor efficacy of TDP-A loaded micelles was determined in BON xenografts after five intravenous injections performed every 5 days with a dose of 3.125mg/kg
BW.Results: The family of pH-responsive unimolecular micelles were developed for targeted delivery of TDP-A to carcinoids. The TDP-A loaded and OCT-conjugated targeted micelles had the strongest
inhibitory effect on BON cell proliferation and NE markers expression. Moreover, the targeted micelles exhibited a much higher cellular uptake (4 fold increase) than non-targeted micelles based on flow
cytometry and CLSM analyses. Additionally, TDP-A loaded targeted micelles demonstrated the best antitumor efficacy with the highest decrease of tumor volume (76%).Conclusions: The OCT targeting
ligands conjugated onto the surface of the micelles substantially increased the cellular uptake of the micelles in BON cells and improved cytotoxic effect of TDP-A both in vitro and in vivo. Thus, targeted
delivery of anticancer drug TDP-A, specifically to the tumor tissue could significantly improve the therapeutic outcomes in treating carcinoid disease while reducing systemic toxicity.



25.02 Combination of TRAIL and Erlotinib Sensitizes Hepatocellular Cancer Cells to TRAIL induced Cell Death.

R. K. Chugh1, O. Alsaied1, V. Sangwan1, S. Banerjee1, A. K. Saluja1, S. Vickers1, V. Dudeja1  1University Of Minnesota,Surgery,Minneapolis, MN, USA.

Introduction: TRAIL (Tumor Necrosis Factor-Related Apoptosis Inducing Ligand) is emerging as a promising anti-cancer therapy by virtue of its strong anti-tumor activity in wide range of cancer cells.
Unfortunately, Hepatocellular cancer is resistant to TRAIL. Development of strategies to overcome this resistance will lead to emergence of novel therapies for this difficult to treat malignancy. EGFR
dependent signaling pathways are up-regulated in multiple cancer cells and induce resistance to chemotherapy and apoptosis. In this study we evaluated whether Erlotinib, an inhibitor of EGFR
signaling, sensitizes hepatocellular cancer cells to TRAIL induced cell death. Methods: Hepatocellular cancer cell line HUH-7, which is very resistant to TRAIL was treated with TRAIL(0-40ng/ml),
Erlotinib(0-25µM) or a combination of the two and the effect on the viability and caspase-3 and 8 activation was measured. The effect of the combination therapy was also evaluated in Capan-1
pancreatic cancer cell line and HT29 colorectal cancer cell line to ascertain whether these effects are limited to the hepatocellular cancer only or are observed in other malignancies as well.Results:
Combination of Erlotinib and TRAIL was markedly more effective in killing hepatocellular cancer cells when compared with either drug alone (Table). Similarly, combination therapy led to higher level of
caspase-3 activation as compared to either drug alone (Table). Analogous results were observed in colon cancer and pancreatic cancer cell lines. Conclusions: Erlotinib sensitizes cancer cells to
TRAIL induced apoptosis and cell death. Combination of Erlotinib and TRAIL has immense potential to emerge as novel therapeutic strategy for cancer.



25.03 Oridonin Induces Apoptosis and Cell Cycle Arrest in Activ ated Hepatic Stellate Cells and Reduces Proliferation and Extracellular Matr ix Protein
Production

F. J. Bohanon1, X. Wang1, C. Ding1, G. L. Radhakrishnan1, C. Rastellini1, J. Zhou1, R. S. Radhakrishnan1  1University Of Texas Medical Branch,Surgery,Galveston, TX, USA.

Introduction: Liver fibrosis is a common response to various liver injuries and, in severe cases, leads to cirrhosis, a major cause of morbidity and mortality.  Hepatic stellate cells (HSC) become
activated after liver injury and play a significant role in fibrogenesis. Activated HSC are characterized by increased cell proliferation and increased production of extracellular matrix (ECM) proteins such
as α-smooth muscle actin (α-SMA), type I Collagen, and fibronectin. Oridonin, a naturally occurring diterpenoid isolated from the herb isodon rubescens, has been shown to induce apoptosis in liver and
gastric cancer.  However, its effects on HSC are unknown.Methods: In an in-vitro model, we tested the effect of Oridonin on the activated human HSC line, LX-2, as well as the human hepatocyte cell
line, C3A.  Alamar blue assay was used to measure cell proliferation. Transforming Growth Factor β1 (TGFβ1), a potent profibrogenic stimulus of HSC, was used to stimulate LX-2 cells.  Western
blotting was used to determine ECM, cell cycle, and pSmad protein levels. ELISA was used to measure cellular death.  Flow cytometry was used to assess cell cycle regulation.Results: Treatment of
Oridonin significantly inhibited LX-2 cells proliferation in dose and time-dependent fashion, with IC50 ~6.5μM at 48 hours. In contrast, oridonin had no anti-proliferative effect on C3A cells at 10μM.
Oridonin induced apoptosis in LX-2 cells in a dose and time-dependent fashion.  In addition, Oridonin induced S phase arrest.  These findings were associated with an increase in cleaved PARP, p53,
p21, and p16 and with a decrease in Cdk4.  Oridonin markedly decreased LX-2 production of extracellular matrix proteins α-SMA, type I Collagen, and fibronectin. Oridonin blocked TGFβ1 induced
pSmad2/3 and type I Collagen production.Conclusions: Oridonin reduces HSC fibrogenesis and appears to be non-toxic to hepatocytes.  In addition, Oridonin induces apoptosis and cell cycle arrest in
HSC, possibly through a p53/p21 mediated pathway.  Oridonin may be a novel agent to prevent hepatic fibrosis.



25.04 Thailandepsin A, a Nov el HDAC Inhibitor, Decreases Tumor Cell Surv iv al and Activ ates the Notch Pathway in Carcinoid Cancer

A. Dammalapati1, A. Harrison1, M. Roy1, C. Korlesky1, R. Nair1, C. Wang3, Y. Cheng2,3, R. Jaskula Sztul1, H. Chen1  1University Of Wisconsin,Department Of General Surgery,Madison, WI,
USA 2University Of North Texas Health Science Center,UNT System Colllege Of Pharmacy,Fort Worth, TX, USA 3University Of Wisconsin-Milwaukee,Department Of Biological Sciences,Milwaukee, WI,
USA.

Introduction: Carcinoids are neuroendocrine (NE) tumors that secrete hormones causing the carcinoid syndrome. Metastatic carcinoids are not amenable to curative surgery. Our previous research
has shown that Notch signaling acts as a tumor suppressor in NE tumors. In the present study, we sought to examine the mechanisms of Notch pathway activation by Thailandepsin A (TDP-A), a newly
discovered HDAC inhibitor, and delineate antitumor properties of this drug in gastrointestinal (GI) carcinoid cancer cells.Methods: TDP-A is a bacterial natural product isolated from the fermentation
broth of Burkholderia thailandensis E264. The cytotoxicity of TDP-A on human GI carcinoid cells (BON) was measured by determining the IC50 value. The anti-proliferative effects of TDP-A on BON cell
growth were assessed by the methylthiazolyldiphenyl-tetrazolium bromide (MTT) rapid colorimetric assay and clonogenic assay. The mechanisms of growth inhibition were determined using cell cycle
and apoptotic markers via Western blot and flow cytometry analyses. Expression of Notch isoforms 1-3 was assessed at the transcriptional levels (quantitative real time RT-PCR) and the protein levels
(Western blot) from untreated and TDP-A treated BON cells. Functional analysis of the Notch Intracellular Domain (NICD) was done by measuring changes in luciferase activity using the CBF1 binding
assay. The mRNA expression of HES and HEY (Notch signaling effectors) was quantified by real time RT-PCR. To investigate the transcriptional regulation specifically of Notch1, we used luciferase
reporter constructs harboring various 5’deletions of the Notch1 promoter. Effects of TDP-A on NE markers - chromogranin A (CgA) and achaete-scute complex-like1 (ASCL1) were assessed by Western
blot analysis.Results: TDP-A treatment decreased cell proliferation in a dose and time dependent manner below the IC50 value of 7nM. Western blot analysis and flow cytometry experiments indicated
that the growth inhibition was due to both cell cycle arrest (at G2/M phase) and apoptosis. Treatment of BON cells with TDP-A led to an induction of Notch isoforms 1-3 in a dose-dependent manner.
Functional analysis of Notch signaling demonstrated an increase in the CBF1 binding activity and upregulation of transcriptional levels of HES and HEY families. The deletion mapping of the Notch1
promoter revealed that the TDP-A targets are contained within the 257 bp 5’ promoter region relative to the transcription start site. More importantly, coincident with Notch activation, we noticed a dose
dependent reduction in NE markers ASCL1 and CgA.Conclusions: We demonstrated that TDP-A activates the Notch pathway and is a potent inhibitor of carcinoid cell proliferation at low nanomolar
concentrations.  These results indicate that the reinstitution of Notch expression by TDP-A has therapeutic potential for carcinoid cancer.



25.05 Ov erexpression of the Nrf2-Antioxidant Response Element (ARE) Pathway in Hepatic Stellate Cells (HSCs) Ameliorates the Dev elopment of Non-
Alcoholic Steatohepatit is (NASH) in Mice.

L. Lee1, L. Zhang1, D. Roenneburg1, J. A. Johnson2, D. P. Foley1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA 2University Of Wisconsin,Pharmaceutical Sciences
Division,Madison, WI, USA.

Introduction: Oxidative stress is implicated in the development of NASH. The Nrf2-ARE pathway protects cells from oxidative damage. We have demonstrated that the absence of Nrf2 exacerbates
NASH progression, and hepatocyte-specific overexpression of Nrf2 mitigates the development of steatosis. The purpose of this study was to determine whether overexpression of Nrf2 in HSCs
abrogates the progression of NASH.Methods: Transgenic mice with HSC-specific overexpression of Nrf2 using the Cre-Lox technology with the glial fibrillary acidic protein (GFAP) promoter (GFAP-
Cre/caNrf2) were generated. HSCs from transgenic animals were isolated and cultured. Quantitative RT-PCR was used to assess mRNA abundance of Nrf2-dependent genes in cultured HSCs to
confirm phenotype. Transgenic mice (GFAP-Cre/caNrf2) (n=11) and their littermate controls (n=9) were then fed either control or methionine-choline-deficient (MCD) diet. After 28 days of diet, the livers
and serum were obtained for analyses. Serum transaminases were measured using IDEXX VetTest Chemistry Analyzer. Oil Red O staining was performed to evaluate for steatosis. Hepatic oxidative
stress was determined by measuring thiobarbituric acid reactive substances (TBARS). Immunohistochemistry and immunoblotting with anti-α-smooth-muscle actin (α-SMA) antibody was performed to
assess HSC activation. The mRNA abundance of genes involved with HSC activation and fibrogenesis was determined from qRT-PCR of liver tissue samples. ANOVA followed by Fisher’s LSD post
hoc test was performed for statistical analysis. P<0.05 for statistical significance.Results: Quantitative RT-PCR demonstrated significant increases in the expression of Nrf2-dependent genes in GFAP-
Cre/caNrf2 HSC cultures as compared to controls. After 28 days of MCD diet, the percentage of steatosis was significantly higher in mice fed MCD vs. control diet. In the MCD diet groups, the percentage
of steatosis was significantly lower in the livers of GFAP-Cre/caNrf2 animals compared to the livers of control animals. This was associated with significantly decreased TBARS in the livers of GFAP-
Cre/caNrf2 animals vs. control animals on MCD diet. mRNA abundance of fibrogenic genes including COL1A1 and TIMP1 was significantly lower in GFAP-Cre/caNrf2 animals compared to controls on
MCD diet. Immunoblot also demonstrated a decrease in α-SMA protein levels in GFAP-Cre/caNrf2 animals on MCD diet as compared to the control animals.Conclusions: Induction of Nrf2-ARE pathway
in HSCs decreases the development of steatosis, oxidative stress, HSC activation, and fibrogenic gene expression in a dietary model of NASH. Future studies are required to delineate the molecular
mechanisms involved in this novel protective role of Nrf2 induction in HSCs.



25.06 Treatment with an Nrf2 Activ ator Ameliorates Acute Pancreatit is in Experimental Animals

L. Robles1, N. Vaziri1, S. Li1, Y. Masuda1, K. Vo1, C. Takasu1, M. Stamos1, H. Ichii1  1University Of California - Irvine,Surgery,Orange, CA, USA.

Introduction: Nrf2 is the master regulator of genes encoding anti-oxidant, phase II detoxifying and cytoprotective molecules and as such plays a key role in protection against oxidative stress and
inflammation. Dimethyl Fumarate (DMF) is a Nrf2 activator that exerts its cytoprotective effects through attenuation of oxidative stress, inhibition of NF-κB, and moderation of the T Helper 1 response. The
purpose of this study is to test the hypothesis that treatment with DMF may ameliorate experimental acute pancreatitis in rats.Methods: Sprague Daley rats (250-300 g) were treated with DMF (25mg/kg)
or vehicle by gastric gavage 24 hours prior to induction of severe acute pancreatitis with L-Arginine (350mg/100g body weight) or Cerulein (40µg/kg body weight). The experimental rats were maintained
on DMF twice daily until euthanasia. Animals were sacrificed at 24 or 72 hours and pancreatic tissue was placed in formalin, stained with H&E, and examined by photomicroscope. Serum samples
were evaluated for amylase and trypsin activity and pancreatic tissue was processed for measurement of the lipid peroxidation product, MDA.Results: Compared to the vehicle-treated control rats,
pancreatic tissue in the DMF-treated rats showed significant reductions in the severity of the inflammatory cell infiltration, acinar architectural damage, perilobar edema, and cell necrosis (p < 0.001).
Likewise, DMF treated rats exhibited lower serum amylase, trypsin, and pancreatic MDA levels when compared to the vehicle-treated control rats (p < 0.05)Conclusions: Treatment with DMF, a potent
Nrf2 activator, significantly attenuates severity of experimental acute pancreatitis in rats. Future studies are needed to assess its efficacy in humans with acute pancreatitis.



25.07 Intrahepatic hepatic transcription factor loss of function leads to bile acid transport defects during cholestasis

N. Disomma1, S. Tanpuri1, K. Wang1, A. Holterman1  1U Of Illinois,Pediatric Surgery/Surgery,Peoria, ILLINOIS, USA.

Introduction: Previous work showed that hepatocyte enriched nuclear transcription factors (HNF) serve important developmental and differentiation function. In particular enhancing HNF6 expression
during bile duct ligation (BDL) improves liver regeneration and attenuates cholestasis. HNF6 potentially regulates target genes with bile acid transport function. We test the hypothesis that HNF6 is
critical to the bile transport response to cholestasis. Methods: LKO mice (where HNF6 was conditionally inactivated in the liver) and wild type littermates (WT) (n=6-8) underwent  BDL for 7 days for bile
transport gene expression by real time PCR. Serum was analyzed for liver function test (LFT). Gall bladder bile and liver samples were analyzed for total bile acids and composition by HPLC or
colorimetric assaysResults: Both groups have similar baseline LFT enzymes and total hepatic bile acids (WT/Sham 0.02+/-0.06 uM; LKO/Sham 0.03+/- 0.02 uM, p=0.8) and increased total bilirubin,
Alkaline Phosphatase (ALK) and Aminotransferase (AST) levels following BDL, confirming biliary obstruction and parenchymal injury. ALK levels were similar (WT/BDL 584+/-113 U/L vs LKO/BDL
633+/-306 U/L, p=0.7) but AST were however elevated in LKO mice (WT/BDL 440+/-113 U/L vs LKO/BDL 992+/-489 U/L in, p=0.01), implying more advanced hepatic damage in LKO liver. LKO/BDL total
bile acid contents of biliary fluid were lower than WT/BDL (WT/BDL 14.9 +/-4.47 mg/ml vs LKO/BDL 6.3+/-5.4, p=0.03). HPLC analyses of Tauro- and Glycine-conjugated biliary bile acid fractions
demonstrated that the dominant bile acid fraction (Taurocholic acid) was significantly lower in LKO/BDL mice (2.6-fold, p=0.03), suggesting severely diminished biliary bile acid excretion in LKO
mice. This was associated with higher total hepatic bile acid content in LKO liver (WT/BDL 0.86+/-0.12 uM vs LKO/BDL 1.16+/-0.17 uM, p=0.03). Endogenous biliary export Mrp 2, 3, 4 gene expression is
blunted in LKO. Conclusions: HNF6 conditional null mice has abnormal bile acid transport gene expression. Following biliary obstruction, impaired bile acid export of conjugated bile acids, advanced
hepatic bile acid retention, intrahepatic cholestasis and cellular injury were observed, demonstrating that HNF6 is critical to the adaptive bile transport response. This provides mechanistic basis for
HNF6-enriching therapy for cholestatic diseases. 



25.08 Migration of splenic lymphocytes promotes fibrotic response in the liv er through modification of T helper cytokine balance

K. Tanabe1, K. Taura1, Y. Koyama2, G. Yamamoto1, T. Nishio1, E. Hatano1, S. Uemoto1  1Kyoto University,Surgery,Kyoto, KYOTO, Japan 2University Of California - San Diego,San Diego, CA, USA.

Introduction: Sustained liver injury causes liver fibrosis and finally results in cirrhosis. Since the progression of liver fibrosis is directly associated with complications of chronic liver diseases (CLD),
understanding the pathophysiological mechanism of liver fibrosis and intervention in the fibrotic process is crucial for improving the prognosis of patients with CLD. Experimental studies and clinical
observations have shown that splenectomy has suppressive effect on the progression of liver fibrosis. However the mechanism by which splenectomy inhibits fibrosis progression is largely unknown.
The present study aimed to clarify the role of the spleen in the liver fibrosis especially focusing on its immunological functions.Methods: BALB/c mice, SCID mice (lacking functional B and T
lymphocytes), and C57BL/6-Tg(CAG-EGFP: “Green mice”) were used. The mice underwent splenectomy or sham operation before induction of liver fibrosis. To induce liver fibrosis, mice were
subjected to carbon tetrachloride (CCl4) or thioacetamide (TAA) treatments. Liver specimens were obtained for studies as follows: histopathological examination, hydroxyproline assay,
immunostaining, quantification of mRNA expression.Results: Sirius red staining and hydroxyproline assay showed splenectomy significantly suppressed liver fibrogenesis in CCl4 and TAA models in
BALB/c mice. RT-PCR analysis for Th1 cytokines (IFN-γ, IL-2, and IL-12) and Th2 cytokines (IL-4, IL-10, and IL-13) of the liver demonstrated splenectomy shifted Th1/Th2 balance in the liver toward Th1-
dominance in toxin-induced liver fibrosis models. As expected from the nature of immunodeficient SCID mice, Th1/Th2 balance was not influenced by splenectomy in SCID mice. The inhibitory effect of
splenectomy on liver fibrosis was canceled in SCID mice, suggesting modification of Th1/Th2 balance is involved in the splenectomy-mediated suppressive effect on liver fibrosis. In CCl4- and TAA-
induced liver fibrosis, Th1/Th2 balance was shifted in the spleen toward Th2-dominance. The number of CD4(+) lymphocytes in the spleen significantly decreased. In order to pursue the fate of the
splenic lymphocytes, we utilized the “green mice” in which GFP is ubiquitously expressed in every cell. Splenic lymphocytes were isolated from the green mice and transplanted into the spleen of
BALB/c mice. After fibrosis induction, GFP(+) CD4(+) lymphocytes appeared and accounted for 20% of the CD4(+) lymphocytes in the liver, indicating splenic CD4(+) lymphocytes migrate to the liver in
toxin-induced liver fibrosis.Conclusions: The present study demonstrated that Th2-dominant splenic lymphocytes migrate into the liver and promote liver fibrosis by shifting cytokine balance toward Th2-
dominance. Splenectomy suppresses progression of fibrosis at least partly through restoring the Th1/Th2 balance.



25.09 Tissue-Engineered Myoblast Cell Sheets for the Treatment of Enteral Defects in a Rat Model.

S. Tanaka1, K. Kanetaka1, S. Ito1, A. Yoneda1, Y. Torashima1, F. Fujita1, M. Takatsuki1, T. Kuroki1, S. Eguchi1  1Nagasaki University Graduate School Of Biomedical Sciences,Department Of
Surgery,Nagasaki, NAGASAKI, Japan.

Introduction: An enterocutaneous fistula is a severe postoperative complication which is caused by anastomotic leakage or dehiscence.  The morbidity and mortality associated with this condition have
decreased with the recent improvements in management, such as the administration of antibiotics and nutritional support; however, it is still major problem, because it can damage both the quality of
life of patients and the medical economics.  Reoperation for an enterocutaneous fistula refractory to nonsurgical management is technically challenging, and oversewing the fistula defect is associated
with a higher incidence of recurrence due to local edema and friability. The recent development of cell sheet engineering in the field of regenerative medicine has made it possible to bring a large
number of cells into the damaged site while maintaining the cell-cell contact.  We established the rat gastric perforation model and evaluated the efficacy of allograft cell sheets to repair the enteral
defects using this model.Methods: To establish a rat gastric perforation model, the gastric walls of the rats were incised at various lengths. Next, we made cell sheets with rat myoblast cells.  We
divided the perforation model rats (n=30) into two groups: A “cell sheet group” in which myoblast cell sheets were applied onto the stomach incision of the rat (n=15) and a “control group,” which
included rats with gastric perforation alone (n=15).  Rats were sacrificed on the third, fifth and tenth days after the operation, and the extent of the intra-abdominal adhesion was evaluated. Abdominal
lavage fluid and the stomachs were also collected for laboratory and histopathological examinations.Results: Among the various lengths of incisions examined, we found that a 5 mm incision allowed
for the rats to live at least five days after the operation, so the 5 mm incision model was used for the subsequent analysis. In the cell sheet group, the adhesion was limited to only the gastric incision
site on all three days.  In contrast, the rats in the control group showed massive intra-abdominal adhesion beyond the gastric incision site, which reached the liver and a large part of the intestine. The
level of hyaluronic acid in the peritoneal lavage of the cell sheet group was significantly lower than that of the control group throughout the study period.  The histopathological findings showed that not
only the hyperplasia of the collagen fibers, but also the reproduction of the mucous membrane, was seen in the cell sheet group, however, the control group still showed discontinuation of the gastric
wall, and the mucous membrane had not been regenerated.  Immunohistochemistry using an antibody against myoblasts revealed the presence of myoblasts at the gastric incision site.Conclusions:
Cell sheets could strongly contain the gastric perforation and reduce the intra-abdominal adhesion and inflammation. The present study showed that transplanted cell sheets are effective for treating
enteral wall defects.



25.10 Human Intestinal Organoids Engraft To Form Mature Regionalized Human Intestinal Tissue With Human Epithelial Stem Cells That Can Be Re-cultured
And Expanded In Vitro

C. L. Watson1, M. M. Mahe1, N. Sundaram1, J. E. Vallance2, J. O. Munera3, J. C. Howell4, N. F. Shroyer2, J. M. Wells3, M. A. Helmrath1  1Cincinnati Children's Hospital Medical Center,Pediatric General
And Thoracic Surgery,Cincinnati, OH, USA 2Cincinnati Children's Hospital Medical Center,Gastroenterology, Hepatology, And Nutrition,Cincinnati, OH, USA 3Cincinnati Children's Hospital Medical
Center,Developmental Biology,Cincinnati, OH, USA 4Cincinnati Children's Hospital Medical Center,Endocrinology,Cincinnati, OH, USA.

Introduction: Our group established methods for generating human intestinal organoids (HIO) from human pluripotent stem cells (hPSC) that when transplanted under the murine kidney capsule,
robustly develops human intestinal tissue.  In this study, we sought to test the hypothesis that transplantation results in intestinal maturation of both epithelium, supported by human intestinal stem
cells (hISC), and mesenchyme. In addition, we evaluated the regional intestinal patterning of the HIO and sought to determine if it is maintained in engrafted tissues and in vitro cultures of
hISC.Methods: Small intestinal HIOs were generated in vitro using a step-wise, directed differentiation of hPSCs and allowed to mature for 28 days (n = 154).  Mature HIOs containing both epithelial
and mesenchymal components were embedded into type I collagen and transplanted under the kidney capsule of Nod scid gamma (NSG) mice and harvested after 6 weeks.  Half of the engrafted
tissue was collected for both RNA and histological analysis using differentiated and regional epithelial and mesenchymal intestinal markers compared to human samples and the remaining mucosa
was processed by EDTA chelation to isolate crypts for human in vitro intestinal epithelial cultures.Results: Successful engraftment occurred in 56% (n=87) of transplanted HIOs revealing a mature
epithelium comprised of crypts and villi containing all 4 intestinal cell lineages and a mature mesenchyme consisting of multiple layers including lamina propria, muscularis mucosa, submucosa, and
outer smooth muscle layers.  RNA analysis using quantitative RT-PCR shows that transplanted HIOs had a significant increase (p <0.05) in expression of markers Desmin and α-SMA secondary to the
presence of smooth muscle and myofibroblasts.  Also, when compared with HIOs in vitro, there were significant increases (p <0.05) in the expression of alkaline phosphatase (ALPI) and Chromogranin
A (CHGA), showing increased maturity of the epithelium following transplant.  All tissues in our experiment maintain a small intestinal identity throughout the experiment with no significant differences in
expression of proximal intestinal epithelial markers PDX1, GATA4, FABP1, and Onecut 2.  Furthermore, of successful engraftments, 20 transplants have been processed for epithelial culture with
epithelial enteroid formation in 100% that can be passaged and expanded over time.Conclusions: This data demonstrates that tissue identity of the small intestine is maintained throughout each
phase of our experiment, and that following HIO transplantation, the mature epithelium can be cultured in vitro.



26.01 Case Volume Distr ibution in the Mozambican Pediatr ic General Surgery Training Unit

D. Martins1, V. Amado2, B. Johnson1, A. Karan1, E. Hartford1, A. Taela2, D. DeUgarte1  1University Of California - Los Angeles,Los Angeles, CA, USA 2Universidade de Eduardo Mondlane,Maputo,
MAPUTO, Mozambique.

Introduction: In 2010, the University of California, Los Angeles (UCLA) established a partnership with the Hospital Central de Maputo (HCM) to improve pediatric surgical capacity and training for a
population of 20 million in the sub-Saharan African country of Mozambique.  HCM has the only pediatric general surgery training center in the country; there are only two faculty trained in pediatric surgery
and two post-graduate trainees. The objectives of this study were to characterize pediatric general surgery admissions and compare the distribution of cases with North American training programs in
order to better inform academic partnership efforts.Methods: A retrospective review was performed of pediatric general surgical ward admissions and pediatric general surgery cases in 2012.
Demographic and admission data were obtained from the ward and operative logbooks. The distribution of cases at HCM was compared with the mean case volume distribution reported by
Accreditation Council for Graduate Medical Education (ACGME)-accredited pediatric general surgery fellowships.  Fisher’s exact test was used to compare case distribution. Results: The majority of the
1,101 pediatric general surgery ward admissions at HCM were for burns (25.1%), infections (16.6%), hernias (16.2%), and trauma (14.2%). The elective operative block time was limited to only 1 1/2
days per week. There were 620 elective and urgent operations performed; the most common were hernia repair (29%) and colorectal procedures for anorectal malformations and Hirschsprung’s
disease (16.3%).  There were fewer pyloromyotomies, appendectomies, gastroschisis, and congenital diaphragmatic hernias at HCM, and a higher number of burns, intussusception and colorectal
cases compared to the ACGME data (Table 1).  Only a small percentage (3.7%) of burn patients were treated operatively at HCM; in contrast, all cases of intussusception were treated
operatively.Conclusions: The distribution of cases at the Maputo general pediatric surgery training program was significantly different than that reported by ACGME-accredited fellowships, likely
reflecting both a difference in population patterns of disease and accessibility of health services in Mozambique. Low operative rates for burns may be accounted for by limited operating room
availability.  The high operative rate for intussusception may be due to the unavailability of enema reduction.  In response to the high incidence of colorectal disorders, partnership activities have resulted
in workshops and on-site proctoring in anorectal malformations and Hirshsprung’s disease.  In the future, the UCLA-HCM partnership plans to increase operating room capacity, further develop
surgical treatment of burns, and improve diagnostic/therapeutic radiology services. 



26.02 Estimating the Cardiac Surgery Capacity of Sub-Saharan Afr ica: A Collaborativ e and Comprehensiv e Approach to Baseline Needs Assessment in
Resource Limited Settings

J. S. Okoroh1, J. Swain2, A. Bekele3, A. El-Sayed4, K. Okonta5, O. Oduor6, M. Salami9, C. Yankah7, R. Bolman8  1University Of California - San Diego,School Of Medicine,San Diego, CA, USA 2Brigham
And Women's Hospital,Department Of Surgery,Boston, MA, USA 3Black Lion Hospital,Department Of Surgery,Addis Ababa, , Ethiopia 4International Africa University,Department Of Surgery,Khartoum, ,
Sudan 5University Of Port-Harcourt,Department Of Surgery,Rivers, , Nigeria 6University Of Nairobi,Department Of Cardiothoracic Surgery,Nairobi, , Kenya 7German Heart Institute,Department Of
Surgery,Berlin, , Germany 8Brigham And Women's Hospital,Harvard Medical School,Boston, MA, USA 9University College Hospital,Division Of Cardiothoracic Surgery,Ibadan, , Nigeria.

Introduction: Cardiovascular disease [CVD] remains a leading cause of death worldwide. The burden of disease disproportionately affects sub-Saharan Africa [SSA]. Existing efforts have focused on
prevention; yet, little is known about the current capacity of SSA to provide comprehensive care. We describe a multicenter collaborative approach to estimating the current cardiac surgical capacity of
SSA as a model for needs assessment in resource-limited settings.Methods: A query included regional licensing organizations, professional societies, medical boards, and conference attendance.
Criteria were restricted to solicit data on listed “cardiac” or “thoracic” surgeons. General surgeon or other practitioner was excluded; in-country collaborators verified data. Identified surgeons were
queried via an electronic baseline survey.Results: 135 surgeons in 14 countries across 44 unique centers have been identified [Figure 1]. While the average number of deaths from CVD and diabetes
in SSA is more than twice that of the US [832: 100,000 vs. 312:100, 000] there is approximately 1 center /20.3million pop and 1 surgeon /6.2million pop in SSA versus the US [1:73,467and 1:120,000,
respectively]. Only about 18 open heart cases /million pop /year are completed in SSA [mean 169 /million pop, world-wide].Conclusions: This initiative represents the first methodological attempt to
estimate the cardiothoracic capacity of SSA, providing conservative estimates given the exclusion of general surgery whereas general surgery might be important in the provision of much needed
cardiac care in areas where no specialized provider is available. Further work is necessary to quantify complimentary resources [i.e. anesthesia, perfusionist, nursing], which are essential to provision
of cardiac care in SSA. This characterization of health workforce is key to building sustainable models of care in resource-limited settings.



>

26.03 Low ASC Transfer Rate Achiev ed by Extensiv e Pre-Op Screening

L. Carlisle1, K. Schwegmann1, G. Whiting1, K. R. Sirinek1  1University Of Texas Health Science Center At San Antonio,General Surgery/Anestheseiology,San Antonio, TX, USA.

Introduction: Annually, 15 million patients undergo a procedure at a freestanding, ambulatory surgery center (ASC) with 0.8 – 1.2% of them requiring transfer/admission to a hospital, 38% for pain
control. This study evaluates the patients from a university, tertiary, referral practice treated at an ASC to assess the impact of extensive preoperative screening by surgeon, out-patient surgery nurse,
CRNA, and anesthesiologist on subsequent hospital transfer ratesMethods: The records of all patients treated at our university ASC from 4/1/11 to 3/31/13 were evaluated and those requiring transfer /
admission to a hospital were reviewed.Results: Of 7024 patients treated at our ASC over a 2 year period, 36 (0.5%) patients (15M, 21W) with a mean age of 55 yrs  and ASA scores of 1 (4), 2 (15), 3 (12),
and 4 (5) were transferred to a hospital for 0-1 days (25), 3-5 days (8), or prolonged (3) for 20, 28, 43 days  (extensive laryngeal surgery, acute MI, bile duct injury). Reasons for transfer were:  cardiac
(11), extensive surgery (9), pulmonary (8), pain (4), other (4).Conclusions: The ASC transfer rate for a university, tertiary referral practice with complicated patients with multiple co-morbidities was
excellent at (0.5%) compared to national standards, probably the result of extensive, multiple level, preoperative screening of all surgical patients. Post-operative nausea/vomiting was not a factor for
transfer due to multiple drug therapy and pre-operative application of a scopolamine patch.  Uncontrolled pain played a minor role compared to national data (11% vs 38%).  Further improvements have
occurred by limiting ASA 4 patients to conscious sedation and by excluding complicated surgical cases (e.g. extensive laryngeal surgery).  In an attempt to lower its transfer rate of 1.9%, General Surgery
has excluded patients for laparoscopic cholecystectomy with a porcelain gallbladder or with prior upper abdominal surgery/incision because of a higher risk of having to convert to the open procedure.



26.04 Appendicit is in the Community Center: Validation that CT scan is not indicated in adult males with suggestiv e clinical ev aluation and leukocytosis

T. Galbreath1, M. Perez1, J. J. Tucker1, T. Bell1, R. Grim1, J. Martin1, V. Wesner1, M. Mueller1, V. Ahuja1  1York Hospital,Department Of Surgery,York, PA, USA.

Introduction: Appendicitis is typically diagnosed using physical exam, laboratory work and imaging modalities to make the diagnosis. A recent study including 447,011 US emergency department visits
spanning from 1996 through 2006, showed the percentage of adult patients with appendicitis who received a CT scan increased from 6.3%to 69%.  In a time of focusing on restricting medical costs, the
purpose of this retrospective study was to assess if there is added clinical value in obtaining a CT scan for males who presented with a clinical picture suggestive of appendicitis and
hadleukocytosis.Methods: Data were obtainedfromACS-NSQIP 2009-2012 onpatients undergoing appendectomy for possible appendicitis.Inclusion Criteria: age≥18 years, CT imaging performed to
evaluate for appendicitis, post-operative pathology report available.  Exclusion criteria: missing pathology report, interval appendectomy, secondary operation or stump appendicitis.  Data was divided
into fourgroups: normal (WBC<11),leukocytosis (WBC ≥11), male and female.Results: Of 316 adult patients,159 (50.3%) females and 157 (49.7%) males, with leukocytosis and suggestive clinical
picture receiving a CT scan to evaluate for appendicitis, 97% of males (n=131) and 88.2% (n=126) of females had both CT positive appendicitis and pathology-verified appendicitis.  The cost per CT at
our institution is $2,487 and translates into $390,459 from 2009 to 2012, which could have been saved had males with leukocytosis and suggestive clinical examforgone CT and proceeded directly to
appendectomy.Conclusions: The significance of the study is that it highlights a sizeable contribution to unnecessary costs within the healthcare system.  In females, a CT may be warranted in that
pathology may be more diverse. However, in suspected adult males with leukocytosis, an immediate appendectomy without CT would save significant time, money, and resource expenditure.



26.05 Dev elopment of the International Assessment of Capacity for Trauma (INTACT) Index: An Initial Implementation in Sierra Leone
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University,Department Of Surgery,Montreal, QC, Canada 2Johns Hopkins Bloomberg School Of Public Health,International Health,Baltimore, MD, USA 3Surgeons OverSeas,Humanitarian Surgery,New
York, NY, USA 4University Of California - San Francisco East Bay,Department Of Surgery,Oakland, CA, USA 5Ohio State University,Nationwide Children's Hospital,Columbus, OH, USA 6Columbia
University College Of Physicians And Surgeons,Department Of Surgery,New York, NY, USA.

Introduction: Injury remains a leading cause of death worldwide with a disproportionate impact in the developing world. Capabilities for trauma care remain limited in these settings. Previous attempts
have been made to assess basic trauma resources but have been limited to essential care. We propose the implementation of the International Assessment of Capacity for Trauma (INTACT) index,
which incorporates surgical capacity beyond initial resuscitation.Methods: An initial assessment of the trauma capacity of 10 government hospitals in Sierra Leone was performed using data collected
during on-site visits in August 2011. The index incorporates 40 key elements, including resuscitation, laparotomy, chest tube insertion, fracture repair and burn management capabilities. The INTACT
index was calculated and compared to a previously published index of surgical capacity, the personnel, infrastructure, equipment and supplies (PIPES) index.Results: Connaught Hospital, the only
tertiary referral center, had the highest index (9.0), consistent with it being the best equipped and staffed of the country. The 3 district hospitals assessed had the lowest scores, from 3.5 to 4.3. INTACT
and PIPES scores correlated overall (r = 0.88).  The proportionate difference as compared to the PIPES survey was only 1% for the tertiary center but 30% for the maternity hospital, suggesting that the
INTACT index may in fact be specific for trauma. Deficiencies are especially prominent in personnel, imaging, fracture repair and burn management.Conclusions: The INTACT index is a simple tool
designed to specifically assess trauma capacity, from initial resuscitation to definitive care.  Shortcomings in trauma capacity remain prominent and the INTACT index could be used to assess trauma
care deficiencies in the developing world.



26.06 Implementation and Analysis of Init ial Trauma Registry in Iquitos, Peru
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Introduction: In Peru, 11% of deaths are due to trauma. Iquitos is a large Peruvian city isolated from central resources by its geography, and thus, disproportionately underserved with limited access to
healthcare. Trauma systems have been shown to reduce mortality and improve outcomes. Our objective was to implement a locally driven trauma system through disease stakeholder engagement,
trauma registry development, and disease identification. We hypothesize that this implementation is feasible with existing local resources, and that it will sustainably improve trauma healthcare in this
underserved region of Peru. The first step of this project was the implementation of the trauma registry.Methods: After IRB approval, we convened focus groups and key informant interviews with
Department heads and healthcare staff at the main regional referral hospital in Iquitos, Peru. Recommendations from these focus groups and analysis of epidemiological data sheets guided the
creation and implementation of this context-specific trauma registry. All trauma patients as characterized by ICD-9 E800-999 codes who presented to this referral hospital were included in the trauma
registry. A pilot study retrospectively analyzed data from the first two months after implementation. Data entry was overseen by study authors and an interim analysis was performed after 10 days to
validate the registry and improve accuracy.Results: Over 2 months (Mar-Apr 2013), 572 trauma patients were entered into the database. Average age was 26.9 years. 38% were less than 18 years. 2%
were less than 1 year. 65% were males. 75% presented within 3 hours of injury but as many as 10% presented more than 24 hours after injury. Most arrived by mototaxi (71%) and only 2.2% arrived by
ambulance. Most common mechanisms of injury were falls (21.4%), motorcycle collisions (9.7%), blunt assault (8.7%), and animals bites (7.3%).The most common Emergency Department (ED)
procedures were for wound management. 7% of patients received antibiotics in the ED for unclear indications. 48% received wound management in the ED. 2% had an intervention in the OR. 83% were
sent home from the ED. 3% were admitted to the ICU, 12.2% to the inpatient ward. Interim analysis revealed that 99% (143/145) of patients had been entered into the database. However, it was also
noted and reported to registry staff that documentation of vital signs was poor: only 42% of patients had temperature documented and 26% had oxygen saturation documented on arrival to ED.
Following this intervention, there was a significant increase in temperature (42 to 97%, p<0.001) and oxygen saturation (26 to 92%, p<0.001) documentation.Conclusions: This pilot study demonstrates
that a trauma registry is possible to implement and manage in a resource-poor setting. Future efforts will focus on continued validation of the database and analysis of data to develop resource- and
culture- specific interventions to enhance prevention and treatment of injuries in Iquitos, Peru.
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Introduction: Previous studies have shown a high burden of upper gastrointestinal bleeding (UGIB) in sub Saharan Africa, but have not elucidated how to optimally manage these patients in a resource
poor setting and which interventions are the most effective at reducing mortality. This study examines the epidemiology and mortality predictors for adult UGIB admissions to a tertiary hospital in Malawi,
in order to determine effective interventions for a resource limited setting. Methods: All 2010 UGIB bleed admissions to Kamuzu Central Hospital (KCH) in Lilongwe, Malawi were retrospectively
reviewed to evaluate etiology and establish baseline mortality. This report is an interim analysis of an ongoing prospective study of UGIB admissions to KCH collecting data from October 2011 to
September 2013. In addition to patients’ demographic data, use of blood transfusion, time to endoscopy, endoscopic findings and ultimate outcome were collected. Results: In the 2010 retrospective
review, 187 patients had UGIB with mean age 41 years (+ 15.2) with 118 males (63.4%). This was similar in the prospective study: 182 adults with mean age 41 years (+ 14.4) and predominantly males
(64.8%). In 2010, 76 patients (40.6%) underwent endoscopy, 58 were found to have esophageal varices, but none got endoscopic intervention such as banding. Overall mortality rate was 23.5%. At the
time of the prospective study, increased endoscopic training had been done at KCH and interventions were being performed. 84 (46%) of patients in the prospective analysis underwent endoscopy and
esophageal varices were the most common finding (51; 62.2%). Of these, 37 patients (68.5%) underwent endoscopic variceal banding. The majority of patients were discharged alive (142; 84%),
however of those who died (12), the majority died while waiting to undergo endoscopy (8; 66.7%).Conclusions: From October 2011 to September 2012 the mortality rate of UGIB was significantly
decreased at KCH compared to 2010 due to an increased capacity for endoscopy at KCH. The epidemiology of gastrointestinal bleeding in Malawi is similar to studies from East and West Africa with
esophageal varices the predominant cause of upper gastrointestinal bleeds. Our data demonstrates that increased capacity for endoscopic banding can decrease UGIB mortality in sub Saharan Africa
as life-threatening bleeding is most often caused by esophageal varices.
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Introduction: Diabetes Mellitus continues to be a growing global problem with millions of new cases yearly.  A majority of patients have co-morbid conditions including, but not limited to obesity. 
Advances in the surgical treatment of obesity have made it popular and effective for patients looking for permanent weight loss solutions.  Notably, bariatric surgery achieves not only weight loss, but
also a dramatic decrease in fasting blood glucose (FBG) and glycosylated hemoglobin (HbA1c) levels.  This has led some to investigate whether bariatric surgery, specifically the Roux-en-Y Gastric
Bypass (RYGB) procedure, may be an effective treatment for type II diabetes in the non-obese as well as the obese population.  This paper critically analyzes all published literature on the use of RYGB
as a treatment for type II diabetes mellitus (type 2 DM).Methods: A comprehensive search of all published studies on diabetic patients who underwent Roux-en-Y gastric bypass (1979-2013) was
conducted using PubMed, Google Scholar and Cochrane.  Only Type II DM patients with a BMI < 35 were included in the analysis. Keywords searched included: Roux-en-Y gastric bypass, bariatric
surgery for diabetes mellitus, and BMI < 35.Results: 5 trials involving 185 patients (median age of 44 years and median duration of Type II DM of 6.67 years) formed the study cohort and were utilized to
calculate the overall change in BMI and diabetes profile before and after RYGB.  BMI (kg/m2) in all included studies decreased from a median baseline value of 30.1 to 23.8 (6 months post RYGB).  FBG
(mmol/dL) decreased from a baseline of 195.8 to 100.2 and HbA1c decreased from 9.7% to 6.15% (median values) 6 months after RYGB.  Huang et. al noted that significant BMI change did not occur
until 3 months post-op (from 30.81 to 25.9) where as the change in FBG occurred by 1 month (from 204.2 to 135).  Decreased caloric intake, decreased insulin resistance post operatively, stimulation of
b cell mass with increased incretin levels, and bypass of a hormonally active foregut are proposed mechanisms for improved diabetes profile.  In a follow-up group of 74 patients, 72 (97.3%) had
complete DM remission at 6 months with both weight and glycemic control continuing up to 2 years.Conclusions: RYGB, as well as other forms of bariatric surgery are common treatment modalities for
obese Type II DM patients and a similar approach is being applied to poorly-controlled non-obese Type II DM patients.  Short term results of RYGB in the treatment of resistant non-obese Type II DM
patients appear very promising. The precise mechanism for long term glycemic control is not fully understood, hence large scale studies and long term follow-up of metabolic and nutritional effects of
RYGB are necessary to validate its consideration as a treatment modality.



26.09 A Comparison of Colorectal Cancer in West Afr ican and North American Patients: Is the Cancer Biology Different?

S. Saluja1,2, O. I. Alatise3, A. O. Adisa3, O. Lawal3, J. T. Misholy1, M. Gonen4, J. F. Chou4, P. T. Kingham1  1Memorial Sloan-Kettering Cancer Center,Surgery,New York, NY, USA 2Weill Cornell Medical
College,Department Of Surgery,New York, NY, USA 3Obafemi Awolowo University,Department Of Surgery,Ile-ife, OSUN, Nigeria 4Memorial Sloan-Kettering Cancer Center,Department Of Epidemiology
And Biostatistics,New York, NY, USA.

Introduction: It is estimated that 70% of the 24 million people predicted to have cancer by 2050 will live in low- and middle-income countries (LMIC).  As a result, cancer care is rapidly becoming a
priority for healthcare systems in sub-Saharan Africa (SSA). Data suggests that in SSA, solid tumors may have a different pattern of disease and biology which may explain survival differences that seem
to exist when cancer patient outcomes are compared between SSA and North America. Few studies, however, have examined the presentation of colorectal cancer (CRC) in West Africa, a growing
problem in the region.  This study compares the presentation and pattern of spread of CRC observed in a hospital in West Africa to that of a North American referral center.Methods: Data on all adults
presenting with CRC at a hospital in Nigeria (1990-2011) and all adults with stages III or IV CRC at a specialty hospital in North America (2005-2011) were retrospectively collected. Staging was
performed using colonoscopy, exploratory laparotomy or CT scan. Demographic data, disease site and stage, site of metastasis, and survival were compared. Results: There were 160 patients
identified in Nigeria and 1,947 patients identified in North America. Patients in Nigeria were significantly younger (52 vs 59 years, p<0.01), male (61% vs 52%, p<0.01), had rectal primary tumors (53%
vs 32.3%, p<0.0001) and presented with a later stage of disease (58% stage IV versus 47%, p<0.01).  A similar percentage of patients received neoadjuvant and adjuvant chemotherapy at both sites. 
The metastatic pattern was different between the two centers. 19% of Nigerian patients presented with liver metastases, compared to 79% of North American patients (p<0.0001). Conversely, 91% of
patients in Nigeria presented with peritoneal metastases, compared to 21% of North American patients (p<0.0001). The cumulative incidence of peritoneal recurrence in patients that presented with
stage III CRC was 3% in North America and 21% in Nigeria (p<0.01). Amongst stage-matched patients, survival was significantly lower in Nigeria than North America (Figure 1). Conclusions: This study
found differences in the presentation, metastatic pattern, and outcomes for patients with CRC in West Africa when compared to North America. These findings suggest that biologic nature of CRC may
be different in West Africa. While differences exist in access to care and the data are retrospective, the results of this study warrant future prospective studies examining both the clinical presentation of
CRC in West Africa and its underlying cancer biology.  Such studies will be critical for understanding CRC in this region and ultimately developing more effective therapies for West African patients.



26.10 West Afr ican College of Surgeons International Visitor. Postgraduate Surgical Education in West Afr ica: Ev olution and Trends.

A. Omigbodun1  1University College Hospital,Idaban, , Nigeria.

Introduction: Soon after most nations of West Africa attained political independence at the turn of the sixth decade of the 20th century, visionary surgeons within the sub-region sought to establish
formal postgraduate training programs to meet her surgical health needs. The Association of Surgeons of West Africa, which had been founded in 1960, adopted a resolution at its meeting in Accra,
Ghana in 1969, to create the West African College of Surgeons (WACS).Methods: The College, inaugurated in 1973, has since become the major driver of postgraduate surgical training in the sub-
region. Since the first fellowships of the College by examination were awarded in 1983, more than 3000 Fellows have been certified. The College also commenced the training of mid-level personnel in
Anesthesia, Ophthalmology and Otorhinolaryngology, areas of critical need in the sub-region. Whilst the Anglophone countries of West Africa quickly adopted this platform, the Francophone countries
continued to base postgraduate surgical training and certification in their universities.Results: A process of harmonization, propelled by the WACS and supported by the West African Health
Organization, is bringing the two paths together on the platform of the WACS. Other colleges have also been created by individual nations in the sub-region, such as Nigeria, Ghana and Liberia, to
provide surgical training.Conclusions: The challenges of surgical training in West Africa include inadequate infrastructure and a dearth of trainers in some countries and in certain critical specialties.
The WACS is collaborating with organizations both within and outside Africa to tackle these challenges and increase access to training while improving its quality. 



>

27.01 19.09 In-v iv o and in-v itro Efficacy of Proteasome Inhibitors as Compared to Doxorubicin in Tr iple Negativ e Breast Cancer.

N. M. Lopez-Hisijos1, P. Shah1, C. Lakshmishankar1, D. Vyas1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Breast cancer is one of the most common types of cancer in women. Triple negative breast cancer (TNBC) is very difficult to treat, given the lack of receptor targets for chemotherapy and
the high rate of early metastasis. Doxorubicin (DOX) chemotherapeutic regimes cause an elevated inflammatory response, are highly toxic, and suffer from dose limitation. Given the success of
proteasome inhibitors in the treatment of myeloma, we studied a second-generation proteasome inhibitor (SGPI) in TNBC in both in-vitro and in-vivo models.It has been established that IL-6 is both an
inflammatory mediator and a proliferative factor for TNBC cells. We hypothesized that SGPI inhibition of the pro-inflammatory positive feedback loop that is mediated through IL-6, would render it more
effective than DOX. In vitro, we set out to show that exogenous IL-6 administration could reverse the anti-proliferative effects of each drug treatment. Our in-vivo study looked at survival, cytokine and
tumor size changes in response to SGPI or DOX.Methods: MDA-MB-231 cells were treated with DOX (50nM) or SGPI (10nM); cell proliferation was measured using the MTS assay. IL-6, and pSTAT3
were measured by ELISA, and NF-kB activity using the cignal-lentivirus assay. Reversal/causative action of the treatment was assessed using exogenous IL-6 administration at various
concentrations.SCID-NOD mice (10 month old), to simulate clinical scenario, with MDA-MB-231 tumors were treated with 5mg/kg of either DOX or SGPI. Pre-treatment and post-treatment IL-6 levels in
the mice serum was measured by ELISA. Tumor sizes and survival for 28 days were documented to assess response to therapy.  Results: Cell proliferation was decreased to a greater extent in the
SGPI group. The inflammatory markers IL-6 and STAT3 and NF-kB activity were significantly decreased by SGPI as compared to DOX. Exogenous IL-6 administration reversed the SGPI effect on
proliferation.The in-vivo study showed a 50% and 0% survival in mice treated with SGPI and DOX, respectively. Tumor size was lower in the SGPI group at 5 days post-treatment, but the advantage was
lost at day 21. Post-treatment IL-6 levels in the DOX group were four times greater than in a control non-tumor-bearing group, and twice that of pre-treatment tumor mice. The SGPI group post-treatment
IL-6 level was lower than base level tumor mice.Conclusions: SGPI decreases TNBC cell proliferation more than DOX, in part through inhibition of the IL-6/NFkB/pSTAT3 pathway. The increased
therapeutic effectiveness seen in vitro is reflected in better survival in-vivo.



27.02 19.08 Natural withanolides: A newly defined mechanism of oxidation and apoptosis as a nov el effectiv e therapy for tr iple negativ e breast cancer in
v iv o.

P. T. Grogan1,2, J. D. Bazzill1, C. Subramanian1, R. Gallagher3, H. Zhang3, B. N. Timmermann3, M. S. Cohen1  1University Of Michigan,Division Of Endocrine Surgery/Department Of Surgery,Ann Arbor,
MI, USA 2University Of Kansas Medical Center,Department Of Pharmacology, Toxicology And Therapeutics,Kansas City, KS, USA 3University Of Kansas,Department Of Medicinal Chemistry,Lawrence,
KS, USA.

Introduction: Triple-negative breast cancer (TNBC) remains a therapeutic challenge despite multi-drug strategies with cytotoxics and targeted agents. As such, novel compounds with potent efficacy
against TNBCs in vitro and in vivo represent an area of significant developmental interest. Natural withanolides derived from the North American Physalis plant exhibit potent anticancer effects against
multiple tumor types. We hypothesize that these novel withanolides are a potent therapy for TNBC in vivo through a redefined mechanism of oxidation and apoptotic cell death.Methods: Human TNBC
cell lines MDA-MB468LN and MDA-MB231 were grown in DMEM media until 80-90% confluent. Cell proliferation inhibition was evaluated by MTS assay. Apoptosis and cell cycle arrest were examined
by Annexin V/propidium iodide staining. Accumulation of intracellular reactive oxygen species was determined using the general oxidative stress indicator CM-H2DCFDA. Assessment of regulatory and
apoptotic proteins was evaluated by Western blotting with appropriate inhibitors. Drug efficacy was evaluated in a murine orthotopic mammary fat pad breast cancer model in which established
MB468LN tumors were treated with 5mg/kg/d of each compound IP for 21 days.Results: Withanolides inhibited TNBC growth with 200-600 nM IC50 values in all cell lines after 72h. There was dose-
dependent G2/M cell cycle arrest and early induction of apoptosis at 24h starting at IC50. Apoptosis was observed at 300 nM drug and was complete at 3µM in all compounds and cell lines. Apoptosis
was confirmed by cleavage of caspases 3 and 7 and downstream PARP. Acetylated withanolides showed enhanced efficacy and induction of oxidation 30-50% above controls compared to 10-20%
from non-acetylated withanolides(p<0.01). Biomarkers of oxidative stress,HSP32 and HSP70, were upregulated by 1µM for each agent with functional inhibition of Akt, mTOR, and p70 S6K by 1µM and
complete inhibition by 3µM. Progressive induction of apoptosis with 0.3-3µM of all compounds was associated with phosphorylation of H2A.X that was completely abrogated by global caspase inhibitor
pretreatment. Inhibition of known kinases for H2A.X including stress activators (JNK, p38, ERK) and DNA-damage response proteins (ATM, DNA-PK) failed to prevent phosphorylation.In vivo withanolide
treatment yielded approximately 2- and 4-fold reduced tumor volumes 6 weeks post-treatment with non-acetylated and acetylated withanolides, respectively, without demonstrated toxicity by weight and
histology. This was superior to standard cytotoxic therapy with cisplatin, doxorubicin, and docetaxel.Conclusions: Natural withanolides from Physalis are potent novel therapeutics against TNBC in vitro
and in vivo and warrant further translation. This study uniquely defines their anticancer mechanism in TNBCs as primarily due to oxidation, caspase-dependent phosphorylation of H2A.X, and protein
degradation that patterns HSP90 chaperone inhibition.



27.03 Targeting the sphingosine-1-phosphate signaling with FTY720 in obesity related breast cancer progression

M. Nagahashi1, A. Yamada1, T. Aoyagi1, W. Huang1, J. C. Allegood1, S. Milstien1, S. Spiegel1, K. Takabe1  1Virginia Commonwealth University,Surgical Oncology,Richmond, VA, USA.

Introduction: Obesity, the number one ranked health risk in the US by the CDC, is an established independent prognostic factor for breast cancer patients. While the link between obesity and worsened
breast cancer mortality is well known, the underlying mechanisms are poorly understood. The pleiotropic bioactive lipid mediator sphingosine-1-phosphate (S1P) has emerged as a key regulatory
molecule in cancer progression and inflammation. S1P is generated by two sphingosine kinases, SphK1 and SphK2, and exerts its functions by binding to specific G protein-coupled receptors (S1PR1-
5). FTY720, a functional antagonist of S1P receptor-1 (S1PR1) when phosphorylated that was recently approved by FDA for multiple sclerosis, has been suggested to have anti-cancer actions. In this
study, we found that obesity in animal breast cancer models increases SphK1 and levels of S1P in both tumor and its microenvironment. To examine the contribution of increased S1P to breast cancer
progression and metastasis, mice were treated with FTY720 to disrupt the S1P signaling, which is strengthened by obesity.  Methods: We utilized two different syngeneic breast cancer mouse models:
4T1-luc2 cells in BALB/c mice and E0771 cells in C57Bl/6 mice, both inoculated into mammary fat pads of mice fed with normal or high fat diets. FTY720 was given daily by gavage. Protein expression
was determined by immunoblotting and levels of mRNA was determined by RT-qPCR. S1P and FTY720 were measured by mass spectrometry (LC-ESI-MS/MS). Results: We observed that breast
tumors in obese animals were significantly larger, and expressed higher levels of SphK1 and S1P transporters, such as ABCC1 and Spns2, as compared to animals on a normal diet. The levels of
S1P not only in the tumor, but also in the tumor interstitial fluid and serum were higher in the obese mice than in the lean mice, which appears to be a consequence of the higher production of S1P by
SphK1 in the tumor and its microenvironment. FTY720 administration significantly suppressed tumor progression in both syngeneic mouse models. Interestingly, the cancer progression was
suppressed more efficiently in the obese mice than the lean mice. LC-ESI-MS/MS analysis revealed that the ratio of FTY720-phosphate/FTY720 was higher in the obese mice than in the lean mice,
which suggests that the higher SphK activity in the obese mice may activate more FTY720. Further, FTY720 decreased S1P levels not only in the blood, but also in the tumor and tumor interstitial
fluid.Conclusions: These results suggest that the S1P axis is strengthened by obesity, and has a role in cancer progression. Targeting the S1P axis with FTY720 may be useful for treating breast cancer
in individuals with obesity. M.N. is a Japan Society for the Promotion of Science Postdoctoral Fellow. This work was supported by NIH grants R37GM043880, R01CA61774 (to S.S.) and R01CA160688
(to K.T.).



27.04 Predictors of Hemodynamic Instability During Surgery for Pheochromocytoma

C. M. Kiernan1, K. Fan1, J. T. Broome1, C. Shi1, M. F. Peters1, C. C. Solorzano1  1Vanderbilt University Medical Center,Nashville, TN, USA.

Introduction: Resection of adrenal pheochromocytoma is often associated with hemodynamic instability (HDI). We examined patient and tumor factors that may influence HDI. The effect of pre-
treatment with the traditional non-selective alpha-blocker phenoxybenzamine (PXB) vs. selective alpha-blockers (doxazosin, terazosin, prazosin) on HDI and patient outcomes was also
evaluated.     Methods: The records of eighty-six patients who underwent operations at a single academic center between 2002 and 2012 were retrospectively reviewed.  Parameters studied were:
patient demographics, catecholamine concentration, tumor size, blockade-type and duration, operative approach and presence of familial syndrome. HDI was determined by: the number and time
periods the intraoperative systolic blood pressure (SBP) was greater or less than 200mmHg, the SBP was greater or less than 30% baseline, the heart rate (HR) was >110 or <50bpm, the need for
postoperative fluids and/or pressors, and the degree of intraoperative blood loss (EBL). Chi-square, Fishers exact, Wilcoxon rank sum and Pearson test were performed. P<0.05 was considered
significant.Results: The degree of preoperative metanephrine elevation was associated with a higher number of episodes of SBP>200mmHg (OR 1.23, CI 1.09-1.39, p=0.001), episodes of SBP<30%
baseline (OR1.04, CI 1.02-1.07, p=0.001), episodes of HR>110bpm (OR 1.21, CI 1.14-1.28, p<0.001), episodes of HR<50bmp (OR 1.13, CI 1.03-1.24, p<0.001) and increased postoperative-pressor
requirement (OR 1.76, CI 1.10-2.83, p=0.019). Similar significant findings were observed for increasing tumor size (increased episodes of SBP>200mmHg and HR>110bpm and increased
postoperative-pressor requirements). Of the 86 patients, 78% received PXB, 17% selective-alpha-blockers and 5% were not blocked. Patient demographics, co-morbidities, tumor factors and surgical
approach to the adrenal gland were similar among the blockade groups. Patients who received selective alpha-blockers were more likely to experience a greater number and longer episodes of SBP
>200mmHg (p =0.008) but there were no significant differences in other intraoperative HDI measurements, complications or readmission rates when compared to PXB.Conclusions: Preoperative
catecholamine elevation and tumor size are associated with intraoperative HDI as determined by significant changes in intraoperative SBP, HR, and postoperative pressor requirements.  Preoperative
selective blockade is an effective and safe alternative to the classically used non-selective alpha-blocker phenoxybenzamine for adrenal-based pheochromocytoma resection. Selective alpha-blockers
are more readily available and have a favorable administration schedule and side-effect profile.



27.05 Primary Hyperparathyroidism in Young Patients

H. Wachtel1, M. Gupta1, E. K. Bartlett1, R. R. Kelz1, G. C. Karakousis1, D. L. Fraker1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Primary hyperparathyroidism (PHPT) affects approximately 2% of Americans over the age of 55; it is less common in younger patients.  Prior studies suggest that pediatric PHPT patients
have higher rates of multiglandular disease (MGD) when compared to adults.  Since patients with MGD are not eligible for minimally invasive parathyroidectomy (MIP), some authors suggest performing
bilateral neck exploration (BLNE) routinely in young patients.  We sought to establish whether young adult patients (≤ 40 yo) with PHPT have similarly elevated rates of MGD and would benefit from
routine BLNE.Methods: Consecutive patients who underwent parathyroidectomy for PHPT with a single surgeon at a tertiary medical center over a 12-year period (2000-2012) were identified.  Patients
with secondary HPT, tertiary HPT, and HPT due to MEN1 or MEN2A were excluded.  Retrospective chart review was performed.  Patients were divided into Group A (≤ 40 yo) and Group B (>40 yo). 
Univariate analysis and multivariate logistic regression were performed using STATA.Results: 2140 patients with sporadic PHPT were included in the study.  Group A consisted of 209 patients (9.8%),
while Group B contained 1931 patients (90.2%).  Median age for Group A was 34 years, while for Group B it was 60 years.  On univariate analysis, Group A had higher rates of male gender (35.4 versus
21.4%, p<0.001), family history (7.7 versus 1.0%, p<0.001), median urinary calcium level (347.5 versus 287 mg, p=0.008), and nephrolithiasis (26.8 versus 20.7%, p=0.028), but lower rates of non-
specific symptoms (53.6 versus 66.1%, p<0.001), abnormal dexa scan (19.1 versus 54.4%, p<0.001), and preoperative localization of affected gland(s) by imaging (51.7 versus 60.3%, p=0.015). 
Younger patients had lower rates of single adenoma (77.0 versus 82.1%, p=0.036) and statistically but not clinically significantly smaller median gland size (1.4 versus 1.5 cm, p=0.025).  Multivariate
logistic regression analysis was performed to identify factors that conferred increased risk of MGD versus single gland disease.   A positive family history of PHPT (OR 7.5, 95% CI 3.4-16.5) and male
gender (OR 1.4, 95% CI 1.1-1.9) were significant predictors of MGD.  By multivariate analysis, younger age was not associated with increased risk of MGD.Conclusions: In our population, young patients
with PHPT did not have increased risk of MGD, although they did have higher rates of positive family history of PHPT, which was associated with a higher incidence of MGD.  Age alone in the absence of
a positive family history should not determine the need for BLNE.  Patients with a known family history of PHPT should be counseled regarding their elevated rates of MGD, and may benefit from routine
BLNE.



27.06 Changes in bone mineral density after parathyroidectomy in elderly patients with pr imary hyperparathyroidism

D. W. Zhao1, T. W. Yen1, K. Doffek1, D. B. Evans1, T. S. Wang1  1Medical College Of Wisconsin,Department Of Surgery, Division Of Surgical Oncology,Milwaukee, WI, USA.

Introduction: In the United States, approximately 1.5 million fractures occur due to osteoporosis annually; over 1/3 are due to low-impact falls among the community-dwelling elderly. Primary
hyperparathyroidism (pHPT), by increasing osteoclast activity and bone resorption, can lead to decreased bone mineral density (BMD) and osteoporosis, which is an indication for parathyroidectomy.
The purpose of this study was to determine the extent of changes in BMD in patients after curative parathyroidectomy, particularly in the elderly. Methods: This is a retrospective review of a prospectively
collected, single-institution parathyroid data set between 1999-2012.  All pHPT patients with preoperative and at least one postoperative dual-energy X ray absorptiometry BMD scan were included.
Patients were divided into 3 age groups (years): Group 1 (<55), Group 2 (55-65), and Group 3 (>65). For each patient, BMD (g/cm3) data was abstracted from 3 sites, if available: spine (L1-L4), distal
radius 33%, and the hip and assessed at 4 postoperative time points:  ≤12 months, 1-3 years, 3-5 years, and 5-7 years. Osteopenia was defined as a T-score between -1.0 and -2.5 at any site;
osteoporosis was defined as a T-score ≤-2.5 at any site. Changes in BMD at the worst preoperative site were compared to postoperative values; an increase of ≥0.03g/cm3 was considered clinically
significant.  Results: The cohort consisted of 92 patients; median age was 63 years (range, 29-84), and 82 (89%) were female. Preoperatively, 39 (42%) patients had osteoporosis and 34 (37%) had
osteopenia; 37 (40%) were on bisphosphonates. BMD data was available for 10 patients at ≤12 months, 52 patients at 1-3 years, 21 patients at 3-5 years, and 9 patients at 5-7 years. At the time of the
last known BMD scan, fewer patients (n=17; 18%) had osteoporosis while 63 (68%) had osteopenia. Clinically significant increases in BMD at the worst site were identified in 44 (48%) patients,
including 17 (18%) in Group 1, 15 (16%) in Group 2, and 12 (13%) in Group 3 (p=NS). BMD decreased significantly in 8 (9%), and was stable in 40 (43%) patients. Median changes in BMD
postoperatively were not clinically significant at any time interval in Group 3 patients (≤12 months, 0; 1-3 years, 0.02; 3-5 years, 0; 5-7 years, 0.02). In contrast, patients in Groups 1 and 2 had clinically
significant BMD increases at nearly every postoperative time interval, with the largest improvements in Group 1 patients (≤12 months, 0.06; 1-3 years, 0.07; 3-5 years, 0.03; 5-7 years, 0.08).Conclusions:
To date, there is limited data on age-related improvements in BMD following curative parathyroidectomy. The results of this study suggest that clinically significant increases in BMD may occur more
frequently following parathyroidectomy in younger patients. Further analysis is required to determine if decreased BMD should remain an indication for parathyroidectomy in elderly patients.  



27.07 A549 and H1299 Cells Form Metastatic Lesions in the Ex Viv o 4D Lung Cancer Model

M. P. Kim1,2, D. K. Mishra2, M. J. Thrall5, C. J. Creighton3, D. L. Gibbons4, J. M. Kurie4, M. P. Kim1,2  1Houston Methodist Hospital,Surgery,Houston, TX, USA 2Houston Methodist Research
Institute,Surgery,Houston, TX, USA 3Baylor College Of Medicine,Biostatistics,Houston, TX, USA 4University Of Texas MD Anderson Cancer Center,Thoracic/Head And Neck Medical Oncology,Houston,
TX, USA 5Houston Methodist Hospital,Pathology And Genomic Medicine,Houston, TX, USA.

Introduction: Metastasis is the stage of tumor development that often leads to patient mortality.  Currently, there is no in vitro or ex vivo model to study this important stage.  Recently, we developed an
ex vivo 4D lung cancer model that forms perfusable tumor nodules that mimic the human lung cancer histopathology and protease secretion patterns better than the same tumor cells grown on a petri
dish.  In this study, we aim to determine if the model can detect formation of metastatic lesions.Methods: We have modified the ex vivo 4D lung cancer model by seeding H1299 or A549 cells via
trachea only to the left lobes of the acellular lung matrix.  The model was modified so that tumor cells can reach the right lobes of the acellular lung matrix only through the pulmonary artery as circulating
tumor cells.  We measured the number of live tumor cells in the circulation daily.  We performed lobectomy on days 10, 20 and 25 on the right side.  We performed hematoxylin and eosin stain on the
lobectomy specimen and measured the number of cells per high power field.        Results: Both H1299 and A549 cell lines formed lung nodules in the left lobe of the ex vivo 4D lung cancer model
starting day 2.  The nodules grew in size throughout the 25-day period.  By day 3, live circulating tumor cells were identified in the media which increased over time.  There were significantly more
circulating tumor cells in the model with H1299 as compared to the model with A549 starting on day 5 daily until the end of the experiment (p < 0.05).  H1299 cells formed significantly more metastatic
lesions compared to A549 cells (p < 0.0001, Figure).  The number of tumor cells per high power field in the metastatic lesions increased significantly over time for both A549 and H1299 cells (p <
0.0001).  In addition, the hematoxyylin and eosin stain of the metastatic lesions showed presence of circulating tumor cells in the vasculature.        Conclusions: The ex vivo 4D lung cancer model can
isolate tumor cells in three phases of tumor progression.  Both A549 and H1299 cells formed primary tumor, circulating tumor cells, and metastatic lesions.  This ex vivo 4D lung cancer model may
mimic the biology of lung cancer metastasis.



27.08 Phase I Tr ial of Trans-thoracic Injection of CCL21 Gene Modified Dendrit ic Cells in Human Non-small Cell Lung Carcinoma

J. M. Lee1, E. B. Garon1, M. Lee1, F. Baratelli1, G. Wang1, F. Abtin1, R. Suh1, W. D. Wallace1, G. Zeng1, S. Sharma1,2, S. M. Dubinett1,2  1University Of California - Los Angeles,Los Angeles, CA,
USA 2Veterans Affairs Greater Los Angeles Healthcare System,Los Angeles, CA, USA.

Introduction: Intratumoral (IT) administration of autologous dendritic cells (DC), transduced with a replication-deficient adenoviral (Ad) vector to express the secondary lymphoid chemokine
(SLC/CCL21) gene, may stimulate anti-tumor immune responses. The objectives of the study include: 1) To determine the safety and maximum tolerated dose (MTD) of CCL21 gene-modified DC (Ad-
CCL21-DC) when administered into the primary lung cancer of patients with advanced non-small lung carcinoma (NSCLC). 2) To determine the local and systemic biologic activity of Ad-CCL21-DC
when administered intratumorally. 3) To determine the clinical activity (i.e. reduction in tumor burden) of Ad-CCL21-DC when administered intratumorally.Methods: Phase I, non-randomized, dose
escalating, multi-cohort trial was conducted to enroll patients in a modified 3+3 design.  Patients with Stage IIIB/IV NSCLC who have tumor accessible by CT-guided or bronchoscopic intervention, and
are refractory to standard therapy were selected.  A total 12 patients will be enrolled with 3 patients at each dose of Ad-CCL21-DC (A, B, C, or D; 1 x 106, 5 x 106, 1 x 107 , or 3 x 107 cells/injection,
respectively) by IT injection (days 0 and 7). Subjects were evaluated for Dose Limiting Toxicity over a 28-day period. Eligible patients were assigned to a cohort and received monitoring (days 0, 7, 14, 28,
56, and every 3 months until disease progression). Peripheral blood samples were collected and evaluated by nested PCR for detection of free Ad-CCL21, ELISA for anti-Ad antibody quantification, and
antigen-specific ELISPOT assays.Results: Sixteen patients (cohorts A-D) received both vaccines of which 2 subjects did not receive the intended full dose due to patient related factors. There have been
no adverse reactions attributed to the vaccine. All subjects progressed by RECIST criteria on follow-up CT scans.  There was no detectable free Ad-CCL21 in the peripheral blood.  The anti-Ad antibody
levels (IgG and IgM) were unchanged before and after vaccination.  The peripheral blood of 10 subjects (4 from cohort A, and 3 each from B and C) were evaluated by ELISPOT assays.  A positive
response was defined as 2-fold increase in number of spots above background with an absolute number of >20 spots/2x105 cells. Thirty percent of patients (3/10) had a positive anti-tumor immune
response.  One subject in cohort C had a reduction in the primary tumor size (87.4 cm2 at screening, 80.7 cm2 at day 28, and 77.3 cm2 at day 56), but had progression of disease at non-injected
sites.Conclusions: Preliminary findings of an intratumoral administration of autologous dendritic cells, transduced with a replication-deficient adenoviral vector to express the SLC/CCL21 gene
demonstrated that vaccination is safe with no associated adverse reactions, and although all subjects progressed radiographically, anti-tumor specific immune responses can be elicited.
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Introduction: Over the last fifteen years DNA microarray analysis has yielded tremendous insight into the nature of cancer cell populations, leading to numerous advances in treatment strategies.
However, it has become increasingly clear that these tumors are highly heterogeneous, with subsets of cancer stem cells believed to be responsible for the tumorigenic capacity of each parent
population. Single cell gene expression analysis represents an attractive approach to investigate such complex cell populations for which the granularity afforded by traditional microarray-based
analyses is generally insufficient. However, these high-resolution techniques are typically limited in the number of gene targets that may be simultaneously interrogated (generally less than 100) and
therefore capture only a small fraction of each cell's transcriptome. This limitation may be addressed by screening public microarray data in order to generate an informed list of genes likely to be
differentially expressed for each cancer subtype. Methods: A meta-analysis was performed across six public microarray datasets for human small cell lung cancer (SCLC) comprising 365 samples
across eight different platforms. Genes were ranked according to effect size for tumor versus control samples and false discovery rates were calculated. The top scoring 48 genes, along with 48 highly
rated surface antigen genes, were used to populate a gene list for subsequent single cell evaluation. High throughput gene expression analysis was performed for 400 individual cells from one SCLC
line (H446) using the Fluidigm microfluidic platform. Results: Supervised machine learning was applied to identify transcriptionally-defined subgroups among SCLC cells, and hierarchical clustering
performed against cells within each cluster as well as across all 96 genes. Three distinct subgroups were identified using K-means clustering, and one cluster exhibited increased expression of
genes associated with aggressive malignancy such as PDIA, JAG1, and CD47.  The non-parametric Kolmogorov-Smirnov test was then used to compare the expression of each surface marker gene
between cells in this cluster of interest and the remaining cells.  FACS analysis was performed for the top scoring markers (DDR1 [p = 2.33e-09] and CD47 [p = 3.38e-08]) on SCLC cells.  Clear
fluorescence separation was observed when sorting for the surface antigen DDR1, and three sub-populations of SCLC cells (DDR1+, DDR1-, and unsorted) were subsequently FACS-isolated and
evaluated in vitro.  Single cells were sorted into 48 well plates and clones were evaluated after 14 days in culture.  DDR1+ cells demonstrated significantly greater clonogenic capacity than either DDR1-
or unsorted cells, suggesting that this marker may enrich for a more aggressive subset of SCLC cells.Conclusions: Public microarray data may be used to generate informed gene lists capable of
increasing the power of single cell gene expression analysis techniques to detect differences within heterogeneous populations.



27.10 A Newly Synthesized Collection of SAHA Analogs Show High Potency and Notch Induction in Carcinoid Cancer

A. D. Harrison1, A. Dammalapati1, C. M. Schienebeck2, R. Nair1, W. Tang2, R. Jaskula-Sztul1, H. Chen1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA 2University Of
Wisconsin,Department Of Pharmacy,Madison, WI, USA.

Introduction: Carcinoid cancer consists of slow growing neuroendocrine (NE) tumors within the gastrointestinal tract, which are often metastatic by the time of diagnosis making curative surgery
infeasible. Carcinoid tumors cause excessive production of various bioactive hormones resulting in the carcinoid syndrome and a poor quality of life for patients.  The Notch pathway has proven to be
tumor suppressive in NE cancer, resulting in a clinical need for therapeutic options to activate Notch.  Nonselective HDAC inhibitors, such as SAHA, have demonstrated Notch induction, but have been
proven to cause significant side effects.  SAHA analogs AB2, AB3, and AB12 were recently synthesized as potentially selective HDAC inhibitors, which may reduce negative side effects while acting as
equally effective Notch pathway activators.Methods: To determine the antiproliferative effect of AB2, AB3, and AB12 on human gastrointestinal carcinoid BON cells we performed a 3-(4, 5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay for IC50 values.   Similarly, a MTT assay was performed on human fibroblast WI-38 cells, to determine the drugs’ effect on noncancerous cells.  BON
cells were treated with AB2, 3, or 12, up to 30µM for 48 hours and protein lysates were analyzed via Western blotting for Notch 1-3 isoform expression.  A functional analysis of Notch expression at the
Notch Intracellular Domain (NICD) was obtained by measuring luciferase activity via a CBF1 binding assay.   Western blotting was utilized to evaluate expression of NE tumor markers achaete-scute
complex-like1 (ASCL1) and chromogranin A (CgA).  Apoptotic and cell cycle markers were also evaluated to determine the mechanism of action involved.Results: Dose dependent reductions in cell
proliferation resulted from treatment with AB2, AB3, and AB12, with IC50 values of 30µM or less.  Each drug showed minimal effect on WI-38 cell proliferation.  Protein lysates tested via Western blotting
revealed each drug treatment induced Notch 1-3 isoforms.  CBF1 binding activity increased in a dose dependent manner for all three drugs with a minimum of a thirty-fold induction.  Western blot
analysis of NE tumor markers revealed a significant reduction in ASCL1 and CgA following each drug treatment.  Increased expression of apoptotic and cell cycle markers was observed.Conclusions:
AB2, AB3, and AB12 each demonstrated a significant reduction in carcinoid cell viability, with a negligible effect on noncancerous cells. All three drugs are potent Notch inducers, and each drug
treatment resulted in a substantial decrease in NE tumor markers. These results indicate that AB2, AB3, and AB12 may prove to be a successful collection of compounds to provide novel therapeutic
treatment options for carcinoid cancer.



28.01 NOTCH3 expression suppresses growth and induces cell cycle arrest in follicular thyroid cancer

Y. R. Somnay1, X. Yu1, H. Chen1  1University Of Wisconsin,Endocrine Surgery Research Laboratories,Madison, WI, USA.

Introduction: The Notch protein family comprise four single pass transmembrane proteins (Notch1-4), which regulate cell proliferation and survival, in addition to stem and progenitor cell hierarchies in
both normal and cancerous tissues. Notably, Notch3 is distinct in structure from the conserved Notch family homology, posessing narrower expression specificity to proliferating neuroepithelium.
Furthermore, Notch3 has been demonstrated to play an oncogenic role in human ovarian and breast cancers and is implicated in murine T cell differentiation and leukemogenesis. However, the role of
Notch3 in thyroid cancer has yet to be described. In this study, we sought to characterize the role of Notch3 activity in follicular thyroid cancer proliferation and phenotype.Methods: FTC236 cells were
transfected with plasmid pRevTet-On (Clontech) containing the Tet-responsive transcriptional activator using Lipofectamine 2000 (Invitrogen). FTC-Tet-on clones were screened for doxycycline-
dependent inducibility of the reporter gene luciferase by transient transfection of the pRevTRE-Luc vector into FTC-Tet-on clones. Clones were selected and used for transfection with the response
plasmid containing the NOTCH3 gene (pRevTRE-NOTCH3) or the empty vector (pRevTRE). Notch3 expression following doxycycline treatment was determined using Western analysis for Notch3,
Hes1, and c-myc. Cell growth was assessed using a methyl-tetrazolium bromide (MTT) rapid colorimetric assay. Expression levels of various cell cycle arrest markers were also determined. Finally,
flow cytometry using propidium iodide staining was performed for cell cycle analysis.Results: Treatment of FTC-NOTCH3 cells with doxycycline dose dependently induced NOTCH3 expression with
corresponding increases in Hes1 and c-myc, two downstream Notch family targets. Importantly, Notch3 was absent in uninduced FTC236 cells. Cells stably transfected with an empty vector
experienced no effect on Notch3 expression or cell viability. Notch3 overexpression led to a dose-dependent decrease in FTC236 cell growth over 4 days. Increased expression of Notch3 led to an
increase in cyclin depending kinase inhibitors p21/WAF1 and p27/KIP1 and a concomitant reduction in expression of cyclins A1, B, D, and E2 and cyclin dependent kinases. Flow cytometry analysis
revealed an increase in G1/S arrested cells with increasing NOTCH3 induction.Conclusions: Notch3 activation in follicular thyroid cancer cells dose dependently suppressed cell proliferation and
induced cell cycle arrest. These are the first findings to suggest that Notch3 may be a potential therapeutic target of activation rather than suppression for the management of aggressive follicular thyroid
cancers in inoperable and medically intractable cases.



28.02 Carbonic Anhydrase 4 (CA4) and Crystallin Alpha-B (CRYAB) Immunoreactiv ity May Distinguish Benign from Malignant Thyroid Nodules in Patients with
Indeterminate Thyroid Cytology

T. Davidov1, M. Nagar2, M. Kierson2, M. Chekmareva2, C. Chen3, S. Lu3, Y. Lin3, V. Chernyavsky1, L. Potdevin1, D. Arumugam1, N. Barnard2, S. Trooskin1  2Rutgers-Robert Wood Johnson Medical
School,Pathology,New Brunswick, NJ, USA 3The Cancer Institute Of New Jersey,New Brunswick, NJ, USA 1Rutgers-Robert Wood Johnson Medical School,Surgery,New Brunswick, NJ, USA.

Introduction: Thyroid nodules are present in 19-67% of the population and carry a 5-10% risk of malignancy.  Unfortunately, fine needle aspiration biopsies are indeterminate in 20-30% of patients,
often necessitating thyroid surgery for diagnosis.  Numerous DNA microarray studies including a recently commercialized molecular classifier have helped to better distinguish benign from malignant
thyroid nodules.  Unfortunately, these assay often require probes for over 100 genes, are expensive, and only available at a few laboratories.  We sought to validate these DNA microarray assays at the
protein level and determine whether simple and widely available immunohistochemical biomarkers alone could distinguish benign from malignant thyroid nodules.Methods: A thyroid tissue array (TMA)
composed of 26 follicular thyroid carcinomas (FTC) and 53 follicular adenomas (FA) from patients with indeterminate thyroid nodules was stained with 17 immunohistochemical biomarkers selected
based on prior DNA microarray studies.  Antibodies used included GAL3, GDF15, PCSK2, CD44, GOT1, TFF3, X123, FGF13, CA4, CRYAB, PPIF, ASNS, SCNN1A, FZD1, TYRP1, ECAD, and TRAP220. 
We chose to compare specifically follicular thyroid carcinoma versus follicular adenoma rather than include all histologic categories in order to create a more uniform immunohistochemical
comparison.  In addition, we have found that papillary thyroid carcinoma could often be reasonably distinguished from benign disease on morphological cytology findings alone.Results: Increased
immunoreactivity of CRYAB was associated with follicular thyroid carcinoma (c-statistic 0.644, NPV 0.90) and loss of immunoreactivity of CA4 was also associated with follicular thyroid carcinoma (c-
statistic 0.715, NPV 0.90).  The combination of CA4 and CRYAB for discriminating follicular thyroid carcinoma from follicular adenoma resulted in a better c-statistic of 0.75, sensitivity 0.76, specificity
0.59, PPV or 0.32, and NPV of .91.  When comparing widely angioinvasive FTC from FA, the resultant c-statistic improved to 0.84, sensitivity of .75, specificity of 0.76, PPV 0.11 and NPV of
0.99.Conclusions: Loss of CA4 and increase in CRYAB immunoreactivity distinguishes follicular thyroid carcinoma from follicular adenoma in indeterminate thyroid nodules on a thyroid TMA with a NPV
of 91%.  Further studies in preoperative patient FNAs are needed to validate these results.



28.03 Synergistic Effects for Aggressiv e Thyroid Cancer by Simultaneous Suppression of the MAP Kinase and NF-kB Pathways

K. Tsumagari1, D. Slakey1, D. Mondal3, A. Abdel-Mageed2, E. Kandil1  1Tulane University School Of Medicine,Surgery,New Orleans, LA, USA 2Tulane University School Of Medicine,Urology,New
Orleans, LA, USA 3Tulane University School Of Medicine,Pharmacology,New Orleans, LA, USA.

Introduction: The BRAFV600E mutation is found in over 50% of papillary thyroid cancers (PTCs) and PTC-derived anaplastic thyroid cancers. The BRAFV600E mutations lead to the constitutive activation
of MAPK pathway. NF-kB is also associated with fundamental tumorigenesis of thyroid cancer. We proposed to demonstrate that simultaneous targeting of the MAPK and NF-kB signaling pathways
using clinically approved inhibitors would be a safe and effective therapeutic strategy for aggressive and recurrent thyroid tumors.Methods: We examined the anti-proliferative effects of the MEK/ERK
inhibitor (AZD-6244) and the NF-kB inhibitor (Bortezomib), individually or in combination, both in vitro and in vivo. The effects of drug on activation of MAPK pathway and AKT were monitored by western
blotting analysis. We measured effects of these inhibitors on cell-cycle progression and apoptosis using flow cytometry and DNA fragmentation assay. Our thyroid cancer xenograft models were treated
with i.p. injection with AZD-6244, Bortezomib or both.Results: We observed significant cell growth inhibition and apoptosis with individual use of AZD-6244 or Bortezomib; however, those effects were
synergistic with combined treatment. Dual treatment for our xenograft model showed a synergistic effect with 72% reduction in tumor size compared to  15 % with AZD-6244 or 21 % with Bortezomib
individual treatment (p <0.05).Conclusions: Dual targeting therapy significantly increased induction of cell cycle arrest and apoptosis in thyroid cancer cells and xenograft model. These results
demonstrate the potential role of combination therapy using these two clinically approved drugs for use in preclinical trials for patients with aggressive thyroid cancer.



28.04 The Nov el Histone Deacetylase Inhibitor Thailandepsin-A Inhibits Anaplastic Thyroid Cancer Growth v ia Apoptosis and Cell Cycle Arrest

E. Weinlander1, Y. Somnay1, A. Harrison1, M. Georgen1, Y. Cheng2, X. Yu1, H. Chen1  1University Of Wisconsin,Department Of Surgery, School Of Medicine And Public Health,Madison, WI,
USA 2University Of North Texas,College Of Pharmacy,Fort Worth, TX, USA.

Introduction: Anaplastic thyroid cancer (ATC) accounts for the majority of thyroid cancer deaths and remains refractory to available chemotherapies and surgical interventions.  Histone deacetylase
(HDAC) inhibitors, an important emerging targeted therapy, have marked anti-proliferative activity in thyroid cancer cell lines.  Recently, we identified Thailandepsin-A (TDP-A) as a new class I HDAC
inhibitor.  However, the drug efficacy of TDP-A remains largely unknown in ATC. Therefore, we aimed to characterize the effect of TDP-A on ATC in this study.Methods: Human-derived ATC cells (8505C)
were treated with TDP-A.  IC50 was determined by a dimethylthiazol-diphenyltetrazolium bromide (MTT) rapid colorimetric assay.  Cell proliferation was measured by viable cell count after 24, 48, and 72
hours of treatment with TDP-A (0.25nM - 8nM).  Cellular mechanisms involved in the regulation of ATC cell growth were investigated by Western blot analysis.  Canonical apoptosis markers were
examined along with regulators of the intrinsic and extrinsic apoptosis pathways.  Cell cycle regulatory proteins including cyclin family proteins, cyclin dependent kinases, and their inhibitors were also
investigated.  Cell cycle arrest findings were validated with flow cytometry using propidium iodide stain.Results: TDP-A reduced cell proliferation in a dose- and time-dependent manner.  ATC cell growth
was reduced 62%, 96%, and 99% at 24, 48, and 72 hours, respectively, by 4nM TDP-A.  Cleavage of Caspase 9, Caspase 3, and poly ADP Ribose Polymerase was observed with TDP-A treatment.  No
change was seen in levels of the intrinsic apoptosis pathway proteins BAD, Bcl-XL, or BAX.  Importantly, a dose-dependent increase was seen in the extrinsic apoptosis activator cleaved Caspase 8. In
addition, levels of the anti-apoptotic proteins Survivin and Bcl-2 decreased dose-dependently.  Investigation of cell cycle regulatory proteins revealed a dose-dependent increase in the CDK inhibitors
p21/WAF1 and p27/KIP1.  An increase was seen in Cyclin D, but its coenzyme CDK4 decreased dose-dependently.  TDP-A treatment also produced a decrease in Cyclin A and Cyclin B but had no effect
on CDK2.  Propidium iodide flow cytometry confirmed G2/M cell cycle arrest with TDP-A treatment.Conclusions: TDP-A induces a notable anti-proliferative effect on ATC in a dose- and time- dependent
manner.  This effect is mainly attributed to extrinsic apoptosis with concomitant G2/M cell cycle arrest.  This anti-proliferative activity occurs with high potency and demonstrates TDP-A’s therapeutic
potential in ATC.



28.05 A Nov el HDAC Inhibitor AB3 Reduces Cell Proliferation and Induces the Notch Pathway in Medullary Thyroid Cancer Cells

S. Tesfazghi1, A. Harrison1, A. Dammalapati1, C. Korlesky1, C. M. Schienebeck2, W. Tang2, R. Jaskula-Sztul1, H. Chen1  1University Of Wisconsin,Endocrine Research Laboratories, Department Of
Surgery, UWSMPH,Madison, WI, USA 2University Of Wisconsin,Pharmaceutical Sciences Division, UW School Of Pharmacy,Madison, WI, USA.

Introduction: Medullary thyroid cancer (MTC) is a rare and aggressive neuroendocrine (NE) tumor with limited treatment options.  Surgery is not curative, with patients having recurrent and/or incurable
disease.  AB3 is a novel HDAC inhibitor which shows promise as a potential therapeutic. Its effects of decreasing cell proliferation, NE tumor markers, and activation of the Notch pathway in MTC cell
lines (TT and MZ) were investigated for the first time. Methods: The cytotoxicity of AB3 on TT and MZ cells was measured by determining the IC50 values.  The MTT assay (3-(4, 5-Dimethylthiazole-2-yl)-2,
5-dipenyltetrazolium bromide) was used to measure cell proliferation. Treatments up to 2 µM were administered at 2, 4, 6, and 8 days. To validate these results, a live cell count with trypan blue was
performed.  The effects of AB3 on cell death were investigated by three independent assessments: 1) PI stain-based sub-G1 cell fraction analysis, 2) Annexin V staining in conjunction with PE DNA
staining of nonviable cells,  and 3) detection of protein expression of apoptotic markers via Western Blot. Protein expression of NE tumor markers ASCL1 and CgA were also detected by Western Blot. 
The mRNA expression of Notch isoforms were performed via quantitative RT-PCR analysis. The luciferase assay for CBF1 binding (Notch pathway mediator) was used to measure the functional activity
of Notch. Results: We demonstrated that the IC50 value for AB3 treatment in TT and MZ cells was 1.5 µM.  AB3 decreased cell proliferation in a dose and time dependent manner.  The mechanism of
growth inhibition was found to be apoptosis, evident by increased sub-G1 cell fraction (G0 DNA content) (Fig 1).  Annexin V/PE staining confirmed a dose dependent AB3 induced apoptosis.  Protein
expression of anti-apoptotic markers was decreased. Western blot analysis revealed ASCL1 and CgA reduction in both cell lines.  AB3 activated the Notch pathway as evident by an induction of Notch 2
isoform in the MZ cell line and induction of Notch 3 in the TT cell line.   CBF1 binding analysis revealed that the Notch pathway is activated.   Conclusions: We demonstrated that AB3 behaves as a
potent inhibitor of MTC cell proliferation at low µM concentrations. By altering the malignant phenotype, this therapeutic provides exciting evidence for its use in the treatment of intractable MTC.  



28.06 Distinguishing Classical Papillary Thyroid Microcancers From Follicular-Variant Microcancers

S. Singhal1, R. S. Sippel1, H. Chen1, D. F. Schneider1  1University Of Wisconsin,Division Of General Surgery/Section Of Endocrine Surgery,Madison, WI, USA.

Introduction: Papillary thyroid microcarcinomas, defined as tumors less than or equal to 1 cm, account for much of the rising incidence of thyroid cancer.  Management of these microcarcinomas
remains controversial.  Follicular-variant is the most common sub-type of papillary thyroid cancer.  Typically, both classical papillary microcarcinomas (mPTC) and micro follicular-variant papillary thyroid
cancers (mFVPTC) have been considered together for clinical and research purposes.  The purpose of this study was to use population-level data to characterize differences between mFVPTC and
mPTC.Methods: We searched the Surveillance, Epidemiology, and End Results (SEER) database to identify adult patients who were diagnosed with mFVPTC or mPTC between 1998 and 2010.
 Cases without histologic confirmation, or those diagnosed at autopsy were excluded.  Binary comparisons were made with the student’s t-test, chi-squared test, or Wilcoxon rank-sum test where
appropriate.  Clinically significant lymph node metastases were defined as at least two positive regional lymph nodes.  Multivariate logistic regression was used to analyze the relative importance of
histologic type in the development of lymph node metastases.Results: Of the 30,926 cases that met our search criteria, 8,697 (28.1%) were mFVPTC.  The mean age of patients with mFVPTC was
slightly older than those with mPTC (51.4 ± 13.7 vs. 49.7 ± 13.8, p<0.01) and a greater percentage of patients with mFVPTC were older than 45 (68.0% vs. 63.4%, p<0.01).  Interestingly, multifocal
tumors occurred with greater frequency in the mFVPTC group compared to the mPTC group (35.4% vs. 31.7%, p<0.01).  In contrast, lymph node metastases were nearly twice as common in the mPTC
group compared to the mFVPTC group (6.8% vs. 3.6%, p<0.01).  Multivariate logistic regression confirmed that patients with mPTC had a 77% increased risk of lymph node metastases compared to
patients with mFVPTC (OR 1.77, 95% CI 1.5 – 2.1, p<0.01).  The two groups did not differ in terms of tumor size, distant metastases, extrathyroidal extension, ethnicity, treatment received (extent of
resection and radioactive iodine), or disease-specific survival.Conclusions: Multifocality is not unique to classical mPTC and occurs more often in mFVPTC.  The risk of lymph node metastases is
greater for mPTC than mFVPTC.  The surgeon should be aware of these features as they may influence the extent of resection or the performance of lymph node dissection for these microcarcinomas.



28.07 Ov erexpression of Dysadherin in Thyroid Cancer is Associated with Tumor Aggressiv e Phenotypes

X. Yu1, C. Montemayor Garcia2, E. Weinlander1, R. V. Lloyd2, H. Chen1  1University Of Wisconsin,Surgery,Madison, WI, USA 2University Of Wisconsin,Pathology And Laboratory Medicine,Madison, WI,
USA.

Introduction: Dysadherin, a newly-discovered cell membrane glycoprotein, has been characterized to be actively involved in the regulation of cell-cell adhesion and cancer metastases.  However, little is
known about Dysadherin in thyroid diseases.  The purpose of this study was to determine the expression pattern and clinical relevance of Dysadherin in both benign thyroid diseases and thyroid
cancers.Methods: Dysadherin expression was examined by immunohistochemistry on a constructed tissue microarray with triplicate samples of each case.  The immunohistochemistry scoring was
performed by two independent observers based on the staining pattern and intensity.  The data were compared among the patients with different thyroid pathology and correlated with patients'
clinicopathologic features.Results: A total of 158 cases were evaluated including 10 normal thyroids, 10 nodular goiters, 11 Hashimoto’s thyroiditis, 32 follicular adenomas, 57 papillary carcinomas
(PTCs), 28 follicular carcinomas (FTCs) and 10 anaplastic carcinomas (ATCs).  None of the normal thyroids expressed Dysadherin.  In all 53 benign thyroid tissues, only one with nodular goiter
showed weak positive staining.  Most of the thyroid cancers (59/95) demonstrated moderate to strong cell membrane immunoreactivity for Dysadherin (62% vs.2% in benign group, p<0.001). 
Dysadherin was strongly expressed in all ATCs (100%) while moderate positivity was seen in 42 PTCs (74%) and 7 FTCs (25%).   A slight expression difference of Dysadherin was seen between
classical and follicular variant of PTC (86% vs. 62% positivity, p=0.043).  In PTCs, the overexpression of Dysadherin was significantly associated with the presence of extrathyroidal extension and lymph
node metastases (p=0.045 and 0.017, respectively), but not with the tumor size or older age.Conclusions: Dysadherin is overexpressed in above half of the thyroid cancer cases.  The positive
expression of Dysadherin is associated with undifferentiated and more aggressive thyroid cancer phenotypes, which may serve as a prognostic marker for adverse clinical outcome.



28.08 Identifying Predictors of a Diff icult Thyroidectomy

V. M. Mok1, S. C. Oltmann1, H. Chen1, R. S. Sippel1, D. F. Schneider1  1University Of Wisconsin,Division Of General Surgery/Section Of Endocrine Surgery,Madison, WI, USA.

Introduction: Predicting the difficulty of a thyroid operation can improve OR scheduling and patient safety.  We have previously shown that a novel Thyroidectomy Difficulty Scale (TDS) had high inter-rater
agreement; TDS scores correlated with operative times and complication rates.  The purpose of this study is to identify predictors of a more difficult thyroidectomy.Methods: A four item (vascularity,
friability, mobility/fibrosis, gland size), 20-point TDS, where each item is graded on a scale from 1-5, was used to score the difficulty of thyroid operations for a variety of diagnoses.  Preoperative labs,
medications, co-morbidities, and postoperative complications were recorded for each patient that was scored using the TDS.  Operative times were standardized to each surgeon’s average time.  The
difficult thyroidectomy (DT) and non-difficult thyroidectomy (NDT) patients were compared using t-test, Fisher’s exact test, Chi-squared test, and Wilcoxon Rank-Sum test, where appropriate.  A final
multivariate logistic regression model was then constructed with significant (p<0.05) variables from a univariate analysis.Results: A total of 189 patients were scored using TDS. 146 patients were
female (77.25%) and the median age was 49 years +/- 15.0 SD.  In this cohort, 69 (36.5%) suffered from hyperthyroidism, 42 (22.2%) from Hashimoto’s, 34 (18.0%) from thyroid cancer and 36 (19.0%)
from multinodular goiter.  A threshold TDS score of greater than 10 was selected to define DT because it best divided adjusted OR times above and below the surgeons’ average time.  Cases meeting
this definition of DT took an average of 19.1% longer compared to NDT.  Additionally, the DT group experienced nearly three times the complication rate compared to the NDT group (p<0.01).  Among
hyperthyroid patients, the DT group had a higher frequency of patients treated with Lugol’s potassium iodide drops (81.6% DT vs. 58.1% NDT, p=0.032), experiencing ophthalmopathy (31.6% DT vs.
9.7% NDT, p=0.028) and the presence of (>4 IU/mL) anti-thyroglobulin antibodies (34.2% DT vs. 12.9% NDT, p=0.05).  For patients with thyroid cancer, the DT patients had a higher mean thyroglobulin
compared to the NDT patients (897 ng/mL vs. 55 ng/mL, p=0.027).  There were no significant differences between DT and NDT in terms of age, gender, body mass index, anti-TPO or anti-TSH receptor
antibody levels.  Using multivariate analysis, hyperthyroidism (OR 4.35, 95% CI 1.23-15.36, p=0.02), presence of anti-thyroglobulin antibody (OR 3.51, 95% CI 1.28-9.66, p=0.015), and high (>150
ng/mL) thyroglobulin (OR 2.61, 95% CI 1.06-6.42, p=0.037) were independently associated with DT.Conclusions: Using TDS, we demonstrated that hyperthyroidism is associated with more difficult
thyroidectomy.  Pre-operative thyroglobulin levels and anti-thyroglobulin antibodies are markers of a more difficult operation.  This can assist surgeons in counseling patients about operative risk and
improve OR scheduling.



28.09 Resolution of Thyroglobulin Antibodies after Total Thyroidectomy for Cancer

J. Xu1, R. Bergren1, D. Schneider1, H. Chen1, R. S. Sippel1  1University Of Wisconsin,Surgery,Madison, WI, USA.

Introduction: Thyroglobulin (Tg) levels can be used post-operatively to identify residual or recurrent thyroid cancer after surgical treatment.  Thyroglobulin antibodies (TgAb) are produced by 10-25% of
thyroid cancer patients and can interfere with thyroglobulin measurement.  The purpose of the study was to describe the time course of TgAb resolution and the significance of a persistently elevated
level in antibody positive patients after thyroidectomy.Methods: A database of 247 consecutive patients with preoperative TgAb measured who underwent surgical treatment of differentiated thyroid
cancer (DTC) between January 2007 and May 2013 was reviewed.  Patients were stratified based on TgAb status (positive or negative) and disease recurrence (defined by biopsy proven disease or
unplanned second surgery). Survival and regression analysis was used to determine the time course of TgAb resolution.  Log Rank (Mantel-Cox) was used to determine an association between
persistently elevated antibody levels and cancer recurrence.  SPSS statistical software was used for analysis. Results: Of 247 patients (77% women, 23% men; mean age ± SE, 45.7 ± 1.0 years) with
TgAb measured preoperatively, 34 (14%) had positive preoperative TgAb levels (greater than or equal to 20 IU/ml) (mean 298.1 ± 99.2 IU/ml).  The median time to TgAb resolution was 11.0 ± 2.3
months, and the majority resolved by 32.4 months.  Regression analysis of the patients with completely resolved antibodies yielded an average decline of -11% IU/ml per month ± 2.2%. Disease free
survival was equivalent between TgAb positive and TgAb negative groups (p = 0.4).  In 9 of 34 patients, antibodies had not resolved at last follow up but imaging could not identify recurrent
disease.  Conclusions: TgAb are common in patients with thyroid cancer but they resolve after successful treatment at approximately -11% IU/ml per month from their preoperative levels with median
resolution at 11.0 months.  Persistently elevated levels after thyroidectomy were not associated with disease recurrence in our series.



28.10 Is Thyroid Nodule Size Independently Associated with Malignancy? A Meta-analysis.

H. M. Masoodi1, Y. Ibrahim1, T. Hu1, E. Kandil1  1Tulane University School Of Medicine,Division Of Endocrine & Oncologic Surgery,New Orleans, LA, USA.

Introduction: The association between thyroid nodule size and malignancy is a controversial topic and no consensus exists. To further elucidate this controversy, we performed a meta-analysis of the
current literature to examine this relationship.      Methods: Data sources: Meta-analysis with systemic search of PubMed and Embase was performed. The effect sizes of clinicopathologic parameters
were calculated by odds ratios (OR) utilizing random-effects model.Study selection: From 717 potentially relevant publications, 8 studies that fulfilled the predetermined inclusion and exclusion criteria
were included in the current meta-analysis. Studies were included if they examined ≥100 thyroid nodules whose sizes were categorically documented and were compared to findings on surgical
pathology.Data extraction: Data was extracted following review of appropriate studies by authors. Information on patient demographics, nodule characteristics, and study design was documented using
a standardized protocol.Results: 10982 thyroid nodule cases were included in the analysis. Malignancy was identified in 2206 (20.1%) nodules. After adjustment for patient age and gender, nodules
that measured 3.0 - 5.9 cm had increased malignancy risk compared to those of 0.0-2.9 cm (95% CI: 1.12 -1.46, OR = 1.25). However, nodules ≥6.0 cm had a lower risk of malignancy compared to
those of 0.0-2.9 cm (95% CI: 0.72 - 0.98, OR = 0.85). Sensitivity analyses were performed to test the robustness of results. These results remained consistent after excluding each individual study from
the analysis.Conclusions: Larger thyroid nodule size up to 6.0 cm is significantly associated with higher malignancy risk. A threshold effect is noted at 6.0 cm beyond which increasing nodule size is
associated with benign disease.







29.01 Classification of Indeterminate Melanocytic Lesions by MicroRNA Profiling

N. Latchana1, S. E. Martin Del Campo1, V. P. Grignol2, M. Y. Carson1, J. R. Clark3, S. B. Peters1, W. E. Carson1  1Ohio State University,Department Of Surgery,Columbus, OH, USA 2Medical College Of
Wisconsin,Department Of Surgery,Milwaukee, WI, USA 3Wright State University,School Of Medicine,Dayton, OH, USA.

Introduction: The malignant potential of indeterminate (or borderline) melanocytic lesions is difficult to predict and creates a therapeutic dilemma. Undertreatment of malignant melanocytic lesions
thought to be benign can adversely impact survival. Conversely, overtreatment of benign lesions that have erroneously been classified as malignant can result in unnecessary morbidity from surgery
and adjuvant therapy. Currently, light microscopic features are used to classify indeterminate melanocytic lesions and this frequently results in disagreement among pathologists. MicroRNAs (miRs)
are small, noncoding RNAs that inhibit gene expression and regulate many cellular processes. We hypothesized that the characterization of miR expression in indeterminate Spitz tumors would lead to
a molecular profile that would permit the identification of lesions with high malignant potential that would require more aggressive therapy.Methods: RNA was extracted from formalin fixed, paraffin
embedded tissue samples of benign nevi, benign Spitz tumors, atypical Spitz tumors, and spitzoid melanomas. Based on previous microarray data and a bioinformatic analysis of the literature on miRs
potentially related to melanomas, the following 12 miRs were analyzed: let-7a, miR-17-5p, miR-21, miR-22, miR-23b, miR-34a, miR-125b, miR-148b, miR-150, miR-155, miR-200c, and miR-211. miR
expression was evaluated by real-time PCR Taqman assays with RNU48 as an endogenous RNA control.Results: Spitz lesions were characterized by decreased expression of miR-211 and miR-
125b. Benign Spitz tumors exhibited greater than 2-fold decreases in miR-211 and miR-125b compared to benign nevi (p<0.05). A comparison of spitzoid melanomas to benign nevi revealed 3 to 7-fold
over-expression of miR-21, miR-34a, miR-150 and miR-155 in the malignant primaries (p<0.05). Similar results were obtained when indeterminate melanocytic lesions from children were examined.
This result is consistent with results obtained for cutaneous melanomas without spitzoid characteristics where miR-21 and miR-155 were over-expressed as compared to benign nevi. miR-21 was
over-expressed by 5-300 fold in a panel of 10 melanoma cell lines. Forced over-expression of miR-21 in melanoma cell lines led to increased cell invasiveness in vitro but did not affect proliferation or
migration. Importantly, spitzoid melanomas exhibited a greater than 5-fold increase in levels of miR-21, miR-150 and miR-155 as compared to a series of atypical Spitz tumors (p<0.01). Spitzoid
melanomas therefore can be differentiated from atypical Spitz tumors by virtue of their increased expression of miR-21, miR-150 and miR-155.Conclusions: miR expression profiles can be used to
characterize indeterminate Spitz tumors as having high or low malignant potential and provide guidance in the selection of surgical procedures and adjuvant therapies.



29.02 Downregulation of Intercellular Adhesion Molecule-1 Limits the Growth of Murine Melanoma

K. K. Lo1,2, D. T. Bennett1,2, F. Gamboni1, J. Yi1,2, G. J. Jurkovich2, R. D. Schulick1, C. C. Barnett1,2  1University Of Colorado Denver,Surgery,Aurora, CO, USA 2Denver Health Medical
Center,Surgery,Aurora, CO, USA.

Introduction: Intercellular adhesion molecule-1 (ICAM-1) is a cell surface glycoprotein that plays an important role in cell-cell adhesion.  ICAM-1 I has been found to be highly expressed on the invasive
front of progressing tumors, including pancreatic adenocarcinoma and melanoma.  Further, tumor ICAM-1 upregulation is associated with poor prognosis. We hypothesize that “knock down” of tumor
expressed ICAM-1 in murine melanoma will limit tumor growth.Methods: To test our hypothesis, we knocked down ICAM-1 expression by transducing B 16 murine melanoma cells with shRNA lentiviral
particles.  We also transduced B 16 cells with shRNA lentiviral particles containing an empty vector to serve as a vehicle control.  The transduced cells were selected using puromycin.  Evidence of
ICAM-1 knockdown was verified using quantitative Real Time PCR.  C57/Bl6 mice received subcutaneous injection of 1 x 105 B 16 cells either transduced with ICAM-1 knockdown or vehicle control.  At
14 days post inoculation, mice were euthanized and tumor volume was calculated using the formula ½(length x width2).  ANOVA, post-hoc Fisher’s PLSD data analysis, P< 0.05; * indicates
significance.Results: shRNA transduction with ICAM-1 knockdown vector decreased ICAM-1 mRNA expression by 74% compared to wild type B 16 (p=.0089).  There was no difference between ICAM-1
expression in the wild type B 16 control and the B 16 cells transduced with vehicle control.  The in vivo growth of B 16 cells transduced with vehicle control versus B 16 cells transduced with ICAM-1
knockdown, demonstrated that mice receiving B 16 vehicle control (n≥5) had significantly larger tumor volume than mice receiving B 16 cells transduced with ICAM-1 knockdown (n≥5).  This was a
difference of 0.215 cm3 ± 0.46 SEM versus 0.105 cm3 ± 0.23 SEM (p=.04, table 1). A representative picture of tumor growth is shown in image 1.Conclusions: These data demonstrate that “knockdown”
of tumor expressed ICAM-1 limits subcutaneous growth of melanoma in an immunocompetent murine model.  These data suggest ICAM-1 may serve as a diagnostic, prognostic or possible focus for
treatment of melanoma.





29.03 EMMPRIN expression prov ides a nov el target for cell-specific targeting of metastatic melanoma

M. Zeiderman1, M. E. Egger2, C. G. England1, C. W. Kimbrough1,2, T. V. Dupre1, K. M. McMasters2, L. R. McNally1  1University Of Louisville,Medicine,Louisville, KY, USA 2University Of
Louisville,Surgery,Louisville, KY, USA.

Introduction: The BRAF V600E inhibitor Vemurafenib (PLX-4032) has shown promise in treating metastatic melanoma, but most patients develop resistance to the treatment after 6 months, thus
spurring the need for new therapies. We sought to identify a unique cell surface receptor for PLX-resistant melanoma cells to provide a novel target for cancer cell specific liposomal drug to limit the
systemic toxicity. Extracellular matrix metalloproteinase inducer (EMMPRIN) is highly expressed in metastatic melanoma and plays a role in the progression and metastasis. Using an S100A9 ligand,
we have created an EMMPRIN targeted probe and liposome that binds to melanoma cells in vivo, thus designing a novel vehicle for in vivo drug delivery.Methods: PLX-resistant cells were established
through continuous treatment with PLX4032 over the course of 1 year. EMMPRIN expression was confirmed via western blot and flow cytometry for both PLX-sensitive and PLX-resistant melanoma.
Additionally, EMMPRIN dimerizes with the calcium binding protein S100A9, making S100A9 a suitable ligand to target for EMMPRIN.To design a probe for EMMPRIN expressing cells, S100A9 ligand
was conjugated to a CF-750 NIR-dye. EMMPRIN targeted stealth liposomes  encapsulating CF-750 NIR-dye were created. Both PLX-sensitive and resistant cells were evaluated utilizing flow cytometry
for targeted-probe and/or liposome uptake in comparison to dye alone and non-targeted liposome.A2058 PLX and A2058 cells were subcutaneously injected into athymic mice. Once tumors were
5mm, probes and liposomes were iv injected.   Accumulation was evaluated using fluorescent imaging and multispectral optoacoustic tomography. Mice were imaged at 6 hr intervals from injection
using both 2D and 3D systems.Results: PLX-sensitive and resistant A2058 and SK-MEL28 expressed high levels of EMMPRIN whereas A375 expressed EMMPRIN at low levels based on Western
Blot.  Untargeted liposomes with CF750 dye were evaluated to determine a base-line control for A2058 cells containing no dye (5.2%). Cellular uptake of S100a9- liposomes contained an increased
amount of intracellular dye (69.9%) compared to the control liposomes (Fig 1A).We also observed accumulation of S100A9 liposomes within subcutaneous A2058 and A2058-PLX tumors in vivo using
NIR-fluorescent imaging (Fig 1B) and multispectral optoacoustic tomography at 12h and 18h. While S100A9 probe accumulation peaked at 18h, S100A9-liposomes accumulated within the tumor
beginning at 18h through 48h.Conclusions: The use of EMMPRIN targeted liposomes via an S100A9 ligand is a novel delivery system which could improve the concentration of drug within a tumor and
reduce systemic toxicity. This method may efficaciously treat patients with BRAF-inhibitor resistant metastatic melanoma.



29.04 B7H3 Expression Correlates with Reduced Infiltration of T cells in Melanoma Tumors and Poor Surv iv al Outcomes

D. M. Bello1, J. P. Allison2, C. E. Ariyan1  1Memorial Sloan-Kettering Cancer Center,New York, NY, USA 2University Of Texas MD Anderson Cancer Center,Houston, Texas, USA.

Introduction: B7H3 is a member of the extended CD28/B7 family of proteins, and has been shown to be overexpressed in melanoma.  Targeting the CD28/B7 familiy, such as through CTLA-4 blockade,
has been shown to improve survival of patients with melanoma. Studies have suggested that B7H3 expression increases tumor metastases, but its role is otherwise not defined.  The purpose of this
study was to address the role of B7H3 expression in melanoma.Methods: B16 melanoma cells were transduced with B7H3 or control vector.  Mice were injected intradermally on Day0 with 5x106 cells
on the left flank. Mice were sacrificed on Day 9 and Day 17. Inguinal draining lymph nodes (SLN), non-draining lymph nodes (NSLN), and primary tumors were analyzed for cell populations by flow
cytometry. The metastasis rate was calculated by RT-PCR for tyrosinase-related protein 1 (TYRP-1). Tumor growth was measured by calipers.  Experiments were repeated three times and data was
pooled. Differences between groups were calculated by t-test. Human expression of B7H3 was then examined in the SLNs of a cohort of patients with melanoma by PCR and
Immunohistochemistry.Results: Stable transduction of B7H3 into the B16 melanoma cell line was confirmed by flow cytometry. B7H3 overexpression did not affect the rate of tumor growth in vitro.
Tumors from mice overexpressing B7H3 had an overall reduction in tumor infiltrating lymphocytes (TILs) (Figure 1A). Additionally, on closer phenotypic analysis, there was an increase in the T
regulatory cell population in the B7H3-expressing tumors (Figure 1B). In re-stimulation assays there was also decreased interferon gamma production by CD8+ lymphocytes within the B7H3-
expressing tumors compared with those in the B16 control. In the human melanoma cohort, increased levels of expression of B7H3 in the sentinel lymph nodes of patients correlated with poorer
survival.Conclusions: This study suggests that B7H3 expression affects the immunophenotype of a SLN and tumor. In the B7H3-expressing tumors, there are fewer tumor infiltrating lymphocytes,
however there is an increased T regulatory cell population and a reduction in the ability CD8+ lymphocytes to produce interferon-gamma. These findings suggest that B7H3 may promote an
immunosuppressive microenvironment both in the primary tumor and the SLN and supports the further investigation of B7H3 blocking antibodies in cancer therapy.



29.05 Dose-Dependent Tumor Inhibition by Full Thickness Excisional Wounds

M. S. Hu1,2, A. S. Zimmermann1, W. Hong1,3, M. T. Chung1, A. McArdle1, R. C. Rennert1, T. S. Lai4, M. Esquivel1, G. G. Walmsley1, Z. N. Maan1, G. C. Gurtner1, A. J. Giaccia5, H. P. Lorenz1, M. T.
Longaker1  1Stanford University,Division Of Plastic And Reconstructive Surgery, Department Of Surgery,Palo Alto, CA, USA 2University Of Hawaii,Department Of Surgery, John A. Burns School Of
Medicine,Honolulu, HI, USA 3University Of Central Florida,College Of Medicine,Orlando, FL, USA 4University Of California - Los Angeles,Department Of Obstetrics And Gynecology, David Geffen School
Of Medicine,Los Angeles, CA, USA 5Stanford University,Department Of Radiation Oncology,Palo Alto, CA, USA.

Introduction: For several decades, striking similarities between tumor growth and the wound healing response have been noted. Both processes are heavily dependent on ready access to a rich
vascular supply. Both have a parallel ability to stimulate angiogenesis and vasculogenesis through the secretion of a similar set of cytokines, most notably VEGF. However, no study to date has yet
examined potential interactions between co-existing wounds and tumors. In this study, we use a novel in vivo methodology to interrogate a competitive association between wound healing and tumor
growth.Methods: Head and neck squamous cell carcinoma (HNSCC) SAS cells (5 x 106) were injected into the left dorsum of immunodeficient NOD-SCID-gamma (NSG) mice. At 7 days, after
engraftment was confirmed, animals were randomized and full thickness excisional wounds 6 mm in diameter were generated. Wounds were placed either adjacent to the tumor on the right dorsum,
or both cranial and caudal to the tumor on the left dorsum. Silicone splints were fixed to the skin using immediate-bonding adhesive and 6-0 nylon sutures. The entire dorsum of the mouse was then
covered with a clear occlusive dressing and a collar was placed to prevent splint removal.Results: Our in vivo model demonstrates that placement of an adjacent full thickness wound results in delayed
tumor growth. This observation is significant on days 6-16 after wound generation (*p<0.05). Following complete wound healing on day 16.6, no significant difference in tumor growth between the tumor
only and tumor-wound groups was noted. A dose-dependent response was observed when two wounds were placed adjacent to the tumor, with greater inhibition of tumor growth seen on days 4-14
(*p<0.05) after creation of the wounds. Tumor presence did not significantly affect wound healing or scar size.Conclusions: We demonstrate a novel model for studying the complex interaction between
tumors and wounds in vivo. Our results reveal the remarkable ability of a wound to alter cancer biology in a dose-dependent manner. With further studies, this methodology may elucidate the precise
mechanism for our observation and provide new insight into both tumor growth and the wound healing process. Acknowledgment: Support was provided by the Sarnoff Cardiovascular Foundation and
the California Institute for Regenerative Medicine (CIRM).



29.06 Sorafenib Suppresses Desmoid Tumor Growth and Inv asion v ia Inhibition of ERK Signaling

L. M. Rosenberg1, M. M. Bertagnolli2, N. L. Cho2  1Massachusetts General Hospital,Department Of Surgery,Boston, MA, USA 2Brigham And Women's Hospital,Department Of Surgery,Boston, MA, USA.

Introduction: Desmoid tumors (DTs) are mesenchymal tumors that occur sporadically or in association with the heritable cancer syndrome, familial adenomatous polyposis (FAP). Surgical resection is
the initial treatment of choice for DTs, but medical options are limited for patients with recurrent or unresectable disease. Sorafenib is a multikinase inhibitor that blocks tumor cell proliferation in various
cancers via suppression of the Raf/MEK/ERK signaling cascade.  Sorafenib activity against desmoid tumor cells has not yet been studied. Here, we examined the effects of sorafenib on patient-derived
DT cell lines, with the aim of characterizing the efficacy and mechanism of action of sorafenib in DTs.Methods: DT-derived cells were isolated and cultured from fresh tumor specimens, resulting in 12
distinct patient-derived cell lines. Human dermal fibroblasts (HDF) were purchased from ATCC for use as controls. Early passage cells were treated with increasing doses of sorafenib, and the effect at
72 hours was measured by CellTiter cell proliferation assay. To assess invasion, DT cells and HDF were plated in invasion chambers with either 5 µM sorafenib or vehicle, with resultant invasive cells
counted after 24 hours. For immunoblot analysis, cells were treated with 5 µM sorafenib, and lysates were collected at intervals from 15 minutes to 3 days.Results: Sorafenib (10 µM) significantly
inhibited proliferation of DT-derived cells, suppressing growth to 27% relative to controls, at a concentration that minimally affected growth of HDF. Invasion assays demonstrated a significant inhibition
of DT cell invasion compared to controls. Immunoblot analysis revealed that sorafenib inhibited ERK phosphorylation as early as 30 minutes after treatment, and had a sustained effect with inhibition
increasing from 1 day to 3 days after treatment.  Total ERK levels remained unchanged. This effect also correlated with inhibition of total MEK, total Akt, and phospho-Akt (Ser473) levels.Conclusions:
Our results demonstrate that sorafenib suppresses proliferation and invasion of DTs via inhibition of ERK signaling. Sorafenib may be a potential therapeutic option in the treatment of desmoid tumors.



29.07 Malignant Melanoma in Afr ican Americans: A Clinical Outcomes Based Study inv olv ing 1,106 Afr ican American patients from the Surv eillance
Epidemiology and End Result (SEER) Database (1988-2010).

K. Sidhu1,2, S. Patil2, R. Chamberlain1,2,3  1St. George's University School Of Medicine,St. George's, St. George's, Grenada 2Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 3University Of
Medicine And Dentistry Of New Jersey,Newark, NJ, USA.

Introduction: Malignant Melanoma (MM) accounts for 75% of all skin cancer deaths and is curable if identified early. Melanoma is far less common in African Americans (AA) compared to Caucasians,
however is associated with a worse prognosis. This has been attributed to late presentation, atypical sites and patient misperception of risk. This study provides an analysis of trends and changes in
the demographic and clinical outcomes of AA patients with melanoma.Methods: Demographic and clinical data was abstracted on 1,106 AA and 212,721 Caucasian patients from the SEER database
(1988-2010). Five subgroups were created based on tumor pathology: “Superficial Spreading” (SS), “Nodular” (NM), “Lentigo Maligna” (LM), “Acral Lentiginous” (AL) and “Malignant Melanoma, NOS”
(NOS). Standard statistical analyses were performed.Results: MM occurs most commonly in the 5th and 6th decade of life for both Caucasians and AA respectively. MM is significantly more common
among AA females and Caucasian males, p<0.001. AL is the most common melanoma histology in AA (18.0%) while SS is most common among Caucasians (33.4%), p<0.001. More than 80% of all
melanoma diagnoses occur in the East and Pacific Coast regions among both races, p<0.001. AAs have a 2mm larger mean tumor size than Caucasians for SS, AL and NOS subtypes, p<0.05.  86.7%
of AAs with SS melanoma have localized disease compared to 92.7% of Caucasians, p<0.05.  In regards to NM, 13.8% of AAs have distant metastatic disease compared to 4.4% of Caucasians,
p<0.001. 21.8% of AAs have positive lymph nodes compared to 17.8% of Caucasians, p<0.01. Melanoma specific mortality is significantly higher among AA for NM, LM and NOS subtypes, p<0.005,
however mean survival displays no racial differences. SS has the highest 5 and 10 year survival and NM has lowest in both races. In NM, AAs have significantly decreased 5 and 10 year survival for all
stages compared to Caucasians, p=0.018. Multivariate analysis identified male gender, AA race, regional variation, distant metastasis, non-surgical therapy, and all the subtypes except SS are
independently associated with increased mortality, p<0.001.Conclusions: AAs have low risk of melanoma and most commonly have AL. AAs typically have larger melanomas, higher LN positivity rates
and present at advanced stage. AA have increased melanoma specific mortality and decreased 5- and 10-year survival rates for all subtypes of melanoma even when compared to case matched
controls. Precise etiologic cause of the observed racial disparities is not fully understood but warrants significant additional research.  Awareness of melanoma and education in the AA population to
ameliorate existing low melanoma risk perception is needed.



29.08 Geographic And Regional Variations In The Use Of Sentinel Lymph Node Biopsy For Thin Melanoma: A Retrospectiv e Study Of 24,101 Patients From
The Surv eillance, Epidemiology And End Result (SEER)

S. SHRESTHA1, S. PATIL1, R. S. CHAMBERLAIN1,2,3  1Saint Barnabas Medical Center,Livingston, NJ, USA 2University Of Medicine And Dentistry Of New Jersey,Newark, NJ, USA 3Saint George's
University,Grenada, Grenada, Grenada.

Introduction: Melanoma is the fastest growing cancer in the US with tumor depth being the most important prognostic factor. Thin melanomas (TM) are defined as a depth ≤1mm and are typically
treated with wide local excision alone. Sentinel lymph node biopsy (SLNB) is routinely performed in melanomas >1mm thick, while its use in thin melanoma is inconsistent. Which specific factors lead
surgeons to perform SLNB in some thin melanomas is poorly understood. This study aims to analyze demographic, geographic and clinical features that influence the surgical decision to perform
SLNB in thin melanomas.Methods: Demographic and clinical data on 24,101 thin melanoma patients was abstracted from the SEER database (2003-2010).  Abstracted data included age, gender,
race, Contract Health Service Delivery Area (CHSDA) region, tumor grade, ulceration, depth, SLNB, overall and cumulative survival and mortality. Patients were divided into those undergoing sentinel
lymph node biopsy (SLNB) and those who didn’t (No SLNB).  Standard statistical methodology was utilized. Multivariate analysis was used to determine factors influencing the decision of undertaking
SLNB.  Kaplan-Meier analysis compared long-term actuarial survival between groups.  Results: SLNB patients were 4 years younger than No SLNB patients, p<0.001. No gender or grade differences
were observed. SLNB was performed more commonly in African-Americans (23.6%) and patients in the US SouthWest (20.8%), p<0.001. Patients < 45 years (15.6%), with ulceration (30.8%) and depth
>75mm (23.9%) underwent SLNB most frequently (p<0.001). Grade IV melanoma (26.7%), nodular (39.4%) and acral lentiginous (27.2%) subtypes underwent SLNB more frequently, p<0.001.  Overall
(7.3%) and Melanoma specific mortality (0.73%) was higher in No SLNB group, p<0.001. Overall mean survival was no different between two groups, p=0.32, however No SLNB patients had a lower 2
year (93%) and 5 year (84%) survival, p <0.001.   Multivariate analysis identified age <45 (OR=3.5, CI= 2.9-4.3), age 46-60 years (OR=3.2, CI=2.6-3.8), age 61-80 years (OR=2.3, CI=1.9-2.8), tumor depth
76-100mm (OR=2.1, CI=1.6-2.8) and ulceration (OR=3.5, CI=3.02-4.1) as independently increasing SLNB rates.Conclusions: Among patients with thin melanomas, SLNB  was performed significantly
more commonly in African-Americans, patients in the US SouthWest, ulcerated tumors, tumor depth 76-100mm, nodular melanoma and acral lentiginous types. Patients who did not undergo SLNB had
significantly higher mortality and lower 2- and 5-year survival rates. 



29.09 Perioperativ e Radiotherapy is Associated with Improv ed Surv iv al among Patients with Synov ial Sarcoma: A SEER Analysis

K. W. Naing1, C. Li1, L. Lee1, A. M. Monjazeb1, A. Yang1, D. Borys1, R. J. Canter1  1University Of California - Davis,Surgery,Sacramento, CA, USA.

Introduction: Although the multimodality treatment of soft tissue sarcomas (STS) is increasingly histology-specific, limited subtype-specific outcomes data are available for STS, particularly for rare
subtypes. We sought to examine the outcomes of synovial sarcoma (SS) patients in a national database, hypothesizing that SS is a potentially radiation (RT)-resistant histology.Methods: We identified
9,696 patients from the Surveillance, Epidemiology, and End Results (SEER) database with a diagnosis of SS or a histology which may morphologically resemble SS, such as hemangiopericytoma
(HPC), malignant solitary fibrous tumor (SFT), or fibrosarcoma (FS). After excluding patients diagnosed before 1990, < 18 years, lacking pathologic confirmation, and lacking information on anatomic
site or extent of surgery, our final cohort contained 6737 patients, of whom 1332 had synovial sarcoma. Using Kaplan-Meier and Cox proportional hazards analyses, we determined predictors of overall
and disease-specific survival (OS and DSS).Results: Among SS patients treated surgically, the mean age was 41, 48% were female, and 82.3% were white. 1.1% underwent biopsy only, and RT was
administered to 56%. Histologic grade was 42.6% high, 13.1% intermediate, 2.1% low, and 42.2% unknown. 593 patients (44.5%) underwent lymph node staging, and only 20 (3.4%) of those had
regional metastatic SS. On multivariable analysis, age at diagnosis, sex, anatomic site, SEER summary stage, tumor size, surgery type, and RT predicted overall survival (OS), while histologic grade,
sex, anatomic site, SEER summary stage, tumor size, type of surgery, RT, and race-predicted disease-specific survival (DSS). The hazard ratio (HR) for OS was 0.71 (95% CI 0.54 – 0.92) in favor of RT
and 0.72 (95% CI 0.54 – 0.96) for DSS. Five-year overall survival improved from 57.2 ± 2.3% without RT to 68.4 ± 1.92% with RT (P<0.0001), and five-year DSS improved from 60.9 ± 2.3% without RT to
71.1 ± 1.9% with RT (P=0.0003, Figure 1a). Conversely, when HPC, SFT, and FS patients were included in the model, RT was not associated with significantly improved OS (P=0.76) or DSS (P=0.10,
Figure 1b).Conclusions: Although we could not control for the use of chemotherapy in this analysis, RT was associated with a statistically significant improvement in survival among SS patients, and
this effect appeared to be histology-specific. These data support the use of RT in the multimodality treatment of patients with SS. 



29.10 Demographics and Clinical Outcomes of Carcinosarcoma of the Uterus: A Population Based Clinical Outcomes Study from the Surv eillance
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Introduction: Endometriod uterine adenocarcinoma (EA) is the most common gynecologic malignancy and accounts for 80% of all uterine cancers. Carcinosarcoma (CS) of the uterus is a rare, highly
malignant uterine tumor containing both carcinomatous and mesenchymal histologic elements about which information is limited. This study sought to analyze the demographic, clinical, pathological,
and survival characteristics of a large cohort of CS patients in an effort to define which factors impact overall survival in an effort to guide future management.Methods: Demographic and clinical data on
88,530 patients with uterine malignancy was abstracted from the Surveillance Epidemiology and End Results (SEER) database (1973-2010). Abstracted data included age, race, tumor grade, tumor
stage, clinical management (radiation, surgery), survival duration and mortality. Variables were compared using the Chi square test, Student T-test and multivariate analysis. Kaplan-Meier analysis was
used to compare long term survival between groups.Results: EA accounted for 88.6% (N = 78,481) of all uterine cancers, with CS accounting for 4.1% of uterine cancers and 38.2% of all uterine
 sarcoma. Both EA (61.9±12.5) and CS (68.3±11.5) are most common in the 7th decade of life. 65.2% of CS and 77.8% of EA were diagnosed in Caucasian patients, although the age-adjusted
incidence of CS was significantly higher in African-Americans (AA) compared to Caucasians (4.0 vs. 1.9, p<0.001). CS was more often poorly differentiated and presented with distant disease
compared to EA (p<0.001). Mean overall survival for CS was significantly worse for CS than EA (6.6±0.2 vs. 17.7±0.7, p<0.001), and this was most prounouced for AA patients (4.5±0.4 vs. 7.1±0.3,
p<0.001). The greatest survival was attained in CS patients treated with combination radiotherapy and surgery, while EA patients who only received surgery had the longest survival. AA survival was
inferior to Caucasians even when combination therapy was employed (6.5±0.6 vs. 9.8±0.5, p<0.001). Multivariate analysis identified CS histology (OR 1.9, CI=1.7-2.1), AA race (OR 1.3, CI=1.2-1.4), age
> 40 (OR 3.4, CI=2.9-4.1), undifferentiated grade (OR 3.0, CI=2.6-3.4), and distant metastases (OR 6.2, CI=5.8-6.8) as independently associated with increased mortality, p<0.005.Conclusions: Uterine
CS is a highly malignant tumor associated with higher tumor grade, more advanced stage at presentation, and a significantly worse survival. Significant racial disparities in stage, treatment, and overall
survival are clear, with AA having substantially worse outcomes in all areas.  Primary or combination radiotherapy and surgery is the standard of care and confers a significant survival advantage in
uterine CS.



30.01 Obesity in Children Does Not Increase Complications of Appendicit is
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Introduction: The rate of obesity in children has been rising over the past few decades.  While it is well established that obesity contributes to life-long health issues, it remains unclear how it affects
acute medical issues during childhood.  Because appendicitis is the most common surgical emergency in children, we sought to evaluate the presentation and outcomes of overweight and obese
children with appendicitis.Methods: Methods:  We performed a single-institution, retrospective review of patients with appendicitis from 2004 to 2010.  A BMI of 85th percentile and above was defined as
overweight and 95th percentile and above was defined as obese.  We controlled for age, race, duration of symptoms, laboratory values, and CT findings.  Outcomes included hospital stay, post-
operative abscess, wound infection, bowel obstruction, early reoperation, or readmission.Results: 1181 patients were included for analysis, 46% qualified as overweight, and 25% qualified as obese. 
No differences were seen in age between overweight and non-overweight children or obese and non-obese children.  Overweight and obese children were more likely to be Hispanic and female.  
Statistically significant, but not clinically significant differences were found in duration of symptom, but no differences were noted in the presence of specific symptoms (nausea, anorexia, diarrhea,
dysuria, or fever).   Initial WBC and CRP values were similar between groups, but there was a slightly higher rate of bandemia in overweight and obese children (p=0.01 and p=0.033).   No differences
were seen in the use of ultrasound or CT for diagnosis, however both overweight and obese patients were less likely to present with abscess on CT (p=0.002 and p=0.02).   No differences were seen in
treatment approach (operative v. non-operative) or procedure type (laparoscopic v. open).   Being overweight did not affect any outcome measures.  Obese patients had a slightly longer hospital stay
(p<0.001).Conclusions: This is the largest non-database series to date evaluating appendicitis in overweight and obese children.  It contrasts earlier reports suggesting a relationship between elevated
BMI and complications of appendicitis.  We found that obese and overweight children had similar presentation and outcomes as children with lower BMIs.



30.02 Morbidity and Mortality in Patients with Esophageal Atresia - A Multi-Institutional Cohort Study
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Introduction: Esophageal atresia with or without tracheoesophageal fistula (EA/TEF) is a rare congenital anomaly associated with significant morbidity and mortality.  Previous studies are limited to
retrospective institutional experiences.  The purpose of this study was to provide national estimates of population characteristics, associated comorbidities, and outcomes with EA/TEF.Methods: We
searched the Pediatric Health Information System (PHIS) database for patients who had an inpatient encounter within 30 days of life associated with ICD-9-CM diagnosis and procedure codes relevant
to EA/TEF. This previously described and validated algorithm has a positive predictive value >96% for identifying patients with EA/TEF.  Baseline demographics and comorbidities including gender, race,
prematurity, and associated anomalies, along with post-operative outcomes such as rates of anti-reflux medication use at discharge, readmissions, and reoperations were collected.  Summary
statistics included medians and interquartile ranges for continuous variables and frequencies and percentages for categorical variables.  Predictors of in-hospital mortality were determined from a
logistic regression model fit using generalized estimating equations after performing multiple imputation to account for missing values.Results: We identified 3479 patients treated with EA/TEF at 43
children’s hospitals between January 1999 and December 2012. Prematurity was reported in 37% and 83.5% had an additional associated congenital anomaly, with cardiac anomalies (69.6%) being
the most prevalent. In-hospital mortality following EA/TEF repair was 5.9%. Independent pre-operative predictors of in-hospital mortality are shown in Table 1. At discharge, 73% of patients were
discharged on anti-reflux medications. Within two years of discharge, 57.9% were readmitted, 5.2% underwent surgery for a recurrent TEF, and 11.4% underwent surgery for a complication of their
esophageal reconstruction. In addition, 11.7% underwent subsequent fundoplication, and 17.7% underwent gastrostomy tube placement within two years after EA/TEF repair.  Conclusions: This is the
first longitudinal study to provide national estimates of population characteristics, associated comorbidities, and outcomes in patients with EA/TEF. We identified several independent preoperative risk
factors associated with mortality and determined rates of subsequent operations performed to manage morbidity related to EA/TEF.  Additional studies that can be performed using this cohort include
characterizing variation in practice, identifying factors associated with other outcomes, and comparison of different treatment strategies. 



30.03 A Simple Algorithm Reduces Computed Tomography Use in the Diagnosis of Appendicit is in Children

S. F. Polites1, M. I. Mohamed1, J. Homme2, J. Anderson2, C. R. Moir1, M. B. Ishitani1, A. E. Zarroug1  1Mayo Clinic,Division Of Pediatric Surgery,Rochester, MN, USA 2Mayo Clinic,Department Of
Emergency Medicine,Rochester, MN, USA.

Introduction: Presentation of appendicitis in children is variable and has led to reliance on computed tomography (CT) for accurate diagnosis.  CT is costly, time consuming, and there is growing
concern amongst providers and parents that exposure to radiation may increase long-term risk of cancer.  In response, a diagnostic algorithm focused on involvement of the pediatric surgeon in
equivocal or complicated cases prior to obtaining CT was created for the emergency department (ED).  It was developed collaboratively by pediatric surgeons, emergency department physicians, and
radiologists at a tertiary care hospital and implemented in January, 2010.  This study aims to compare utilization of resources, including CT, in the diagnosis of appendicitis before and after
implementation of the algorithm.Methods: Patients ≤18 who presented to the ED and subsequently underwent appendectomy for suspected appendicitis for two years before and two years after
algorithm implementation were identified.  Medical records were reviewed for pre-operative information, utilization of diagnostic tests, and intra-operative findings. Demographic and clinical
characteristics as well as utilization and outcomes were compared between the pre- and post-algorithm groups.  T-tests and Fisher’s exact tests were used to assess statistical significance. Results:
263 patients were identified, 52% in the pre- and 48% in the post-algorithm period.  No significant differences in pre-operative characteristics were observed, and the negative appendectomy rate was
similar (Table).  CT scan utilization decreased from 38% to 17% (p<0.01) after implementation while ultrasound utilization remained stable (p=0.60).   Utilization of CT was higher for those patients with
an intraoperative or pathologic finding of perforated appendicitis than non-perforated (44% vs 24%, p<0.01). The risk of negative appendectomy was not increased in the subset of patients without CT
(p=0.73) or without any imaging (p=0.80).  Utilization of complete blood count (CBC) was also reduced by the algorithm from 97% to 93% (p<0.01).  Length of stay (LOS) in the ED was
unaffected. Conclusions: Utilization of CT was reduced by more than 50% following implementation of a diagnostic algorithm for appendicitis without affecting the rate of negative appendectomy.  Given
the cost of advanced imaging and concern for increased risk of future malignancy following CT in childhood, these results support use of this algorithm in pediatric patients with
suspected appendicitis. 



30.04 Lev el of Neonatal Intensiv e Care and Mortality in Infants with Necrotizing Enterocolit is

Z. J. Kastenberg1,2, H. C. Lee3,4, J. B. Gould3,4, K. G. Sylvester1,5  1Stanford University,Department Of Surgery,Palo Alto, CA, USA 2Stanford University,Center For Health Policy And Center For Primary
Care And Outcomes Research,Palo Alto, CA, USA 3Stanford University,California Perinatal Quality Care Collaborative,Palo Alto, CA, USA 4Stanford University,Division Of Neonatal And Developmental
Medicine,Palo Alto, CA, USA 5Stanford University,Division Of Pediatric Surgery,Palo Alto, CA, USA.

Introduction: Necrotizing enterocolitis (NEC) is a major source of morbidity and mortality among premature infants and its effective management requires multidisciplinary collaboration between
neonatologists and pediatric surgeons. Given the need for highly specialized care among very low birth weight infants (<1500 grams), we hypothesized that the mortality of infants with NEC would be
associated with the level of neonatal intensive care provided at the hospital of birth.Methods: Using the California Perinatal Quality of Care Collaborative database, a volunteer quality improvement
initiative with a catchment of approximately 90% of all neonatal intensive care unit (NICU) admissions in the state of California, we identified 2,050 infants diagnosed with NEC at 116 hospitals from
2005 to 2011. Hospital NICUs were classified according to the California Children’s Services (CCS) standards as Non-CCS, Intermediate (provides a level of care higher than that provided in a general
nursery, but not full service intensive care), Community (performs most levels of neonatal intensive care, without full surgical capability), or Regional (performs all levels of neonatal care including
emergency surgery). We analyzed the basic descriptive characteristics of each cohort and performed logistic regression to obtain risk-adjusted odds ratios for mortality according to NICU level of
care.Results: The incidence of NEC at each NICU level remained relatively constant throughout the study period with a total of 88, 123, 1149, and 690 infants diagnosed at Non-CCS, Intermediate,
Community, and Regional NICUs, respectively. The infants born at hospitals with Regional NICUs tended to be of lower birth weight and younger gestational age while having more major congenital
malformations compared to those born at hospitals with lower level NICUs. The unadjusted mortality rates for inborn infants initially diagnosed with NEC not requiring emergent surgery at presentation
were 21.4%, 16.5%, 17.6%, and 12.5% for Non-CCS, Intermediate, Community, and Regional NICUs, respectively. After controlling for birth weight, gestational age, and the presence of major
congenital malformations, the odd ratios (95% CI) for death were 2.18 (1.13-4.22) at Non-CCS NICUs, 1.73 (0.95-3.17) at Intermediate NICUs, and 1.60 (1.13-2.26) at Community NICUs relative to
infants born at hospitals with Regional NICUs.Conclusions: Mortality among infants with NEC was lowest at hospitals with Regional NICUs. While further investigation is needed, these findings
suggest the importance of developing accurate instruments for early diagnosis, improved performance of acute management, and timely assessment of the need for transport to a higher level of care. 



30.05 Adipocyte Exosomes Induce Transforming Growth Factor Beta Pathway Dysregulation in Hepatocytes: A Nov el Paradigm for Obesity-Related Liv er
Disease

E. S. Koeck1, S. Sevilla1, F. G. Qureshi1, M. J. Hubal1, E. P. Nadler1  1Children's National Medical Center,Surgery,Washington, DC, USA.

Introduction: The pathogenesis of non-alcoholic fatty liver disease (NAFLD) has been attributed to increased systemic inflammation and insulin resistance mediated by visceral adipose tissue, though
the exact mechanism has yet to be identified. Exosomes are membrane-derived vesicles 40-120nm in size, released from nearly every cell type, containing mRNA, microRNA, and proteins. They have
been implicated in several disease processes, including cancer and neurodegenerative and autoimmune diseases. We isolated and characterized microRNA profiles of exosomes from visceral
adipose tissue of obese female adolescents. Using Ingenuity Pathway Analysis, we identified targets of the microRNAs, which included the transforming growth factor beta (TGF-ß) pathway, which has
been linked to NAFLD. We hypothesized that exposure to obese adipocyte exosomes would cause dysregulation of the TGF-ß pathway in cultured hepatocytes. Methods: Visceral adipose tissue was
collected from an obese adolescent female during laparoscopic sleeve gastrectomy and cultured in Dulbecco’s modified Eagle medium. Exosomes were collected from media with ExoQuick-TC and
concentration was determined by flow cytometry. HepG2 cells were cultured to 75% confluence and exposed to exosomes at 2ug/mL and 20ug/mL concentrations. Samples incubated for 24- and 48-
hours, then were harvested for RNA extraction. Five replicates were performed for each dose and time point.  Semi-quantitative real-time PCR was performed to detect expression changes in TGF-ß-
related mediators. Results were analyzed by one-way ANOVA and student’s T-test, with p<0.05 considered significant.Results: After 24-hours, there was greater than 2-fold increase TIMP-1 expression
in the exposure groups when compared to the control group (2ug/mL: 3.44 ± 0.8, 20ug/mL: 2.25 ± 1.5, p=0.01), although there was no significant difference between the two doses (p=0.16). At 48-
hours, there was even greater TIMP-1 expression (2ug/mL: 2.61 ± 0.2, 20ug/mL: 7.98 ± 6.4,p<0.005), but again no difference between doses (p=0.11). Also significantly, there was an approximate 2 fold
decrease in MMP-7 expression, (2ug/mL: 0.46 ± 0.2, 20ug/mL: 0.59 ± 0.1, p=0.03). There were no significant expression changes for any other mediator assessed other than a mild increase in Integrin
ß-5 expression at 48-hours (2ug/mL: 1.27 ± 0.3, 20ug/mL: 1.82 ± 0.7, p=0.04), with no difference between exposure groups (p=0.16).Conclusions: Our data show that exposure to adipocyte exosomes
from an obese patient induces TIMP-1 expression at 24- and 48-hours, with increased TIMP-1 overexpression at the 48 hour time point. A significant decrease in MMP-7 expression and a mild increase
in Integrin ß-5 expression were also seen at 48 hours. These data suggest a novel mechanism by which adipocyte exosomes from obese patients may directly act on the liver to activate TGF-ß pathway
mediators and induce hepatic disease.



30.06 Intestinal Mucosal Injury Occurs Frequently Before and After Red Blood Cell Transfusion in Premature Infants

I. Campwala1, D. S. Boskovic2, L. Slater2, Y. Asmeron2, M. S. Holden2, D. M. Angeles2, G. Gollin1  1Loma Linda University School Of Medicine,Pediatric Surgery,Loma LInda, CA, USA 2Loma Linda
University School Of Medicine,Basic Sciences,Loma LInda, CA, USA.

Introduction: Epidemiological studies have suggested that 30-40% of cases of necrotizing enterocolitis (NEC) are associated with a blood transfusion.  As no studies have directly documented peri-
transfusion intestinal mucosal injury in premature infants, the pathophysiology of transfusion associated NEC remains unclear.  We sought to evaluate the behavior of urinary intestinal fatty acid binding
protein (iFABPu), a sensitive and specific marker for intestinal mucosal injury, before and after transfusion in premature infants.Methods: Urine was collected throughout the neonatal intensive care unit
stay of 62 infants of gestational age 24-28 weeks.  Twenty-two subjects, including seven who subsequently developed NEC and fifteen gestational age-matched controls who did not, received 182
transfusions. Urine specimens obtained within 24 hours before and after transfusion were assayed for iFABP content using an ELISA.  An iFABPu>1000 pg/ml was considered elevated. Results: The
average gestational age of the subjects was 26.2 weeks.  Urine was obtained within 24 hours before and after 80 transfusions.  Overall, iFABPu rose from a low to an elevated concentration after 23.8%
of transfusions. (Table)  In 57.5% iFABPu was elevated before and after transfusion.  This was significantly more likely in subjects who subsequently developed NEC.  Among subjects in whom iFABPu
became elevated following transfusion the average volume transfused was 18.1 ml/kg as compared to 21.6 ml/kg in those whose iFABPu remained low (p=0.08).  In 5 of 7 cases of NEC, a transfusion
was administered within 24 hours of the diagnosis.  With one of these transfusions iFABPu increased from a low to an elevated concentration and in three iFABPu was elevated before and after
transfusion.  Peri-NEC urine samples were not available for the fifth subject.Conclusions: In a population of premature infants we demonstrated intestinal mucosal injury after more than 80% of
transfusions.  Mucosal injury developed during or after approximately one quarter of the transfusions, supporting the role of transfused red blood cells in the pathogenesis of NEC.  However, in a
majority of subjects, particularly those who subsequently developed NEC, there was also evidence for mucosal injury prior to transfusion.  The development of mucosal injury was not associated with a
greater volume of transfused blood.  Despite epidemiological evidence that links blood transfusion to NEC, our data suggest that transfusion may not be a cause of mucosal injury so much as a
requirement for transfusion is an indicator of ongoing injury.  Until routine iFABPu screening is available, our finding of frequent intestinal injury following transfusions supports policies whereby
feedings are held after the administration of blood.



30.07 Caspase-1 Inhibition Leads to Neutrophil and Macrophage Expansion and Improv ed Surv iv al in Neonatal Polymicrobial Sepsis

S. D. Larson1, A. L. Cuenca1, A. G. Cuenca2, L. F. Gentile2, D. W. Kays1, S. Islam1, P. A. Efron2, L. L. Moldawer2  1University Of Florida,Division Of Pediatric Surgery, Department Of Surgery, UF College
Of Medicine,Gainesville, FL, USA 2University Of Florida,Department Of Surgery, UF College Of Medicine,Gainesville, FL, USA.

Introduction: Neonates have increased susceptibility to infections and greater sepsis mortality. Contributing to this high mortality is the neonate’s distinct but functionally immature immune system. In
previous studies, we have demonstrated that neonates, unlike young adults, have a modest early inflammatory response and their neutrophil and macrophage functions are impaired. The
inflammasome is a large multi-protein complex with caspase-1 that results in the processing of IL-1β and IL-18, and is known to play a crucial role in the initiation of protective immunity. Studies in adult
mice have demonstrated a survival advantage following inflammasome inhibition. To date, the role of the inflammasome in neonatal immunity is unknown. As the neonate is more dependent on innate
than adaptive immunity, we examined whether the absence of inflammasome signaling altered survival and the myelopoietic response to polymicrobial sepsis.Methods: 5-7 day old (neonate) wild-type
(WT) C57BL/6J (B6) and B6caspase-1 null knockout (KO) mice received intraperitoneal (IP) administration of cecal slurry (CS; LD20-50) to induce polymicrobial sepsis. Following injection of CS, mice
were observed daily for 7 days to determine survival. Bone marrow and splenocytes were harvested at baseline (0 h) and 36 h following CS. Peritoneal washes were also obtained at 0 h and 18 h
following sepsis. Harvested cells were analyzed by flow cytometry for phenotype and phagocytic activity.Results: Neonatal KO mice demonstrated a survival advantage at 7 days following septic
challenge compared to WT (p=0.003). Populations of hematopoietic stem cells (Lin-ska+c-kit+ or LSKs) in the bone marrow and spleen were not significantly different at baseline. In contrast, caspase-1
KO mice demonstrated significantly greater expansion of LSKs in the spleen at 36 h following CS injection (0.525±0.1 vs. 0.207±0.01; p<0.001). There were no differences in the absolute numbers of
neutrophils and macrophages in the peritoneum at baseline. At 18 h following CS, caspase-1 KO mice significantly increased their numbers of peritoneal neutrophils and macrophages compared to
WT (1.35x105 vs. 0.69x105 (p=0.006), 3.4x104 vs. 0.55x104 (p=0.001), respectively) neonates, which demonstrated no increase in absolute macrophage numbers following sepsis. Surprisingly, there
was no difference in phagocytosis activity between WT and caspase-1 KO mice.Conclusions: We demonstrate here for the first time that caspase-1 inhibition leads to improved neonatal survival
following sepsis. Furthermore, deletion of caspase-1 in the septic neonate leads to a dramatic increase in splenic LSKs, peritoneal neutrophil and macrophage numbers, likely influencing this survival
advantage. Finally, the inflammasome appears to play a previously-undescribed role in the neonatal myelopoietic response to sepsis, not only at the level of the splenic stem cell, but also in numbers
of mature myeloid cells.



30.08 The Early Pathophysiology of Necrotizing Entercolit is (NEC) Alters PDGFA, PDGFB, PDGFRalpha, and PDGFRbeta Protein Expression in the Rat

J. A. Shepherd1, P. J. Matheson5, L. A. Galganski4, R. N. Garrison2, C. D. Downard2  1University Of Louisville,Department Of Physiology And Biophysics,Louisville, KY, USA 2University Of
Louisville,Department Of Surgery,Louisville, KY, USA 3University Of Louisville,School Of Medicine,Louisville, KY, USA 5Robley Rex Veterans Affairs Medical Center,Department Of Surgery,Louisville, KY,
USA.

Introduction: The pathophysiology of NEC impairs ileal blood flow via dysregulation of mediators of vascular tone, but deranged intestinal angiogenesis might also contribute to this process.  Platelet
derived growth factor (PDGF) is an important mediator of normal angiogenesis in intestinal epithelium, and is present in two forms, PDGFA and PDGFB.  PDGFA mediates general embryogenesis and
PDGFB stimulates vascular growth.  We hypothesized that PDGF protein expression is impaired during experimental NEC.Methods: Sprague-Dawley rats were randomized to groups by litter. 
CONTROLS were delivered vaginally and dam-fed.  NEC groups were delivered by C-section 12 hrs prematurely, formula fed, exposed to intermittent cold and hypoxia, and given a single oral dose of
lipopolysaccharide.  Ileum samples were obtained at 24 and 48 hours of life and Western blots were performed with antibodies against PDGFA, PDGFB, and their receptors, PDGFRα and PDGFRβ. β-
actin was used for normalization by individual animal.  Statistical analysis was performed using 2-way ANOVA and a priori P<0.05.Results: PDGFA was decreased in both 24- and 48-hr NEC compared
to CONTROLS.  PDGFB levels were decreased in 48-hr CONTROL and NEC compared to 24-hr CONTROL or NEC.  PDGF Receptor expression was low with peaks in PDGFRα in 24-hr CONTROL and
PDGFRβ in 48-hr CONTROL, which were absent in corresponding NEC groups.Conclusions: These data suggest that PDGF and PDGF receptor expression are altered in experimental NEC, which
could impair intestinal microvascular angiogenesis.  Whether dysregulation of PDGF physiology contributes to NEC development or if NEC pathophysiology impairs PDGF protein expression is not
known.  In either case, altered PDGF regulation at any point in the development of NEC could impair angiogenesis, diminish microvascular perfusion, alter intestinal blood flow distribution, cause
tissue hypoxia, and contribute to intestinal necrosis. Further investigation into this pathway could yield new therapeutic targets in this devastating disease.



30.09 Early Gestational Fetal NK Cells are Capable of Rejecting Prenatal Allografts Prior to the Expression of Receptors for MHC Class Ia Antigens

E. F. Midura1,2, B. S. Strong1, R. K. Wadhwani1, L. E. Turner1, S. G. Keswani1,2, A. M. Al Hajjat3, A. F. Shaaban1,2  1Cincinnati Children's Hospital Medical Center,Department Of Surgery,Cincinnati, OH,
USA 2University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA 3University Of Iowa,Department Of Surgery,Iowa City, IA, USA.

Introduction: In utero hematopoietic cell transplantation (IUHCT) has the potential to cure numerous diseases prior to the development of clinical symptoms. Previous research has shown that NK
cells are a barrier to successful engraftment and mediate graft rejection in low level chimeras (<1.8%) via MHC class Ia allorecognition as early as four weeks of age. Since early fetal NK cells only
express receptors for non-classical MHC antigens (class Ib), it is unclear if they are capable of mediating allospecific rejection prior to the expression of class Ia receptors.  Given historical evidence for
their potency, we hypothesized that early fetal NK cells contribute to rejection in low-level hematopoietic chimeras prior to mature class Ia receptors expression.Methods: To challenge this hypothesis,
we compared chimerism and engraftment rates between Balb/c to B6 prenatal allogeneic chimeras that were subjected to in utero NK cell depletion and untreated chimera controls.  In vivo NK cell
depletion in recipient B6 fetuses was performed at E14 via maternal injection of anti-NK 1.1 antibody (PK136) prior to intrahepatic transplantation of 2 x 105 age-matched Balb/c fetal liver hematopoietic
cells/fetus.  Previous work in this model has shown this dose to yield low chimerism levels and universal rejection beginning at four weeks of age. NK cell frequency and hematopoietic chimerism in
NK cell-depleted chimeras and untreated controls were compared at early and late time points.Results: Maternal delivery of anti-NK1.1 antibody effectively reduced NK cell activity to < 5% of normal
frequency in treated fetuses which persisted for three weeks after birth.  At three weeks of age, NK cell-depleted chimeras exhibited six-fold higher average chimerism level (4.2% vs. 0.7%, p<0.05), and
more importantly, had a chimerism level >1.8% (range 2.9-5.8%) which would predict stable long-term engraftment.  Conversely, none of the control mice reached this level (range 0.3-1.3%) and would
be expected to reject their grafts beginning at four weeks of age.  However, eight weeks after recovery of NK cell activity, only two of the treated pups remained engrafted with only one maintaining  a
chimerism level >1.8%. None of the control mice had any detectable engraftment at the later time point.Conclusions: From these findings, we conclude:  1) maternal delivery of anti-NK cell antibody
effectively eliminates fetal NK cell activity for one month after a single dose; 2) early fetal NK cells function as an immune barrier to allo-IUHCT even prior to the expression of receptors for MHC class Ia
antigens; and 3) pan-NK cell depletion may disrupt the normal pattern of NK cell self-education in prenatal chimeras.  Further study of allospecific immune responses by early gestational fetal NK cells
is needed to develop targeted fetal NK cell depletion as an immunotherapeutic strategy in the clinical application of IUHCT.



30.10 Impact of Gestational Age on Targeted Amniotic Cell Profiling in Experimental Neural Tube Defects

E. C. Pennington1, K. L. Rialon1, B. Dionigi1, A. Ahmed1, D. Zurakowski1, D. O. Fauza1  1Children's Hospital Boston,Surgery,Boston, MA, USA.

Introduction: Neural tube defects (NTDs) can present significant diagnostic and ethical dilemmas during the prenatal period, including the perspective of termination of pregnancy. It has been
previously shown that the relative proportions of neural and mesenchymal stem cells in the amniotic fluid at term correlate with the type and size of experimental NTDs, suggesting that such targeted
quantitative amniotic cell profiling may become a useful diagnostic tool in the prenatal counseling and management of these anomalies. In this study, we sought to determine the impact of gestational
age upon this form of amniotic cell profiling. Methods: After IACUC approval, 28 time-dated pregnant Sprague-Dawley dams underwent prenatal exposure to 60mg/kg of all-trans retinoic acid on
gestational day 10 (E10) for the induction of fetal NTDs (term = E22). Animals were euthanized at different gestational ages, namely E16, E17, E19, and E21, at which time amniotic fluid samples were
procured for analysis and fetuses examined for the presence and type of NTDs. Each individual fresh sample of amniotic fluid (n=127) underwent quantitative multicolor flow cytometry for the detection
of cells concomitantly expressing Nestin and Sox-2 - primary markers of neural stem cells - as well as of cells concomitantly expressing CD29 and CD44 - markers of mesenchymal stem cells. Data
were expressed as the ratio of positive cells to the overall number of cells. Statistical analysis was by nonparametric Kruskal-Wallis ANOVA, with significance set at p<0.05Results: Neural tube defects
were identified in 77.2% (115/149) of the fetuses - either an isolated spina bifida (n=64), an isolated exencephaly (n=23), or a combination of the two defects (n=16). There was a statistically significant
impact of gestational age on the proportions of both amniotic-derived mesenchymal stem cells (aMSCs; p=0.01) and amniotic-derived neural stem cells (aNSCs; p<0.01) in fetuses with isolated spina
bifida, with higher values at E19 compared to E16, E17 and E21 (figures 1 and 2). No such impact was noted in normal fetuses (p>0.10 for both cell types); in fetuses with exencephaly (p>0.10 for both
cell types); or in fetuses with combination defects (p>0.10 for both cell types). Gestational age had no effect on the aNSC/aMSC ratio in any group (isolated spina bifida - p=0.24; exencephaly - p=0.18;
combination defects - p=0.65; normal controls - p=0.08). Conclusions: Targeted quantitative amniotic cell profiling varies with gestational age in experimental isolated spina bifida. This finding should
be considered prior to the eventual clinical application of this methodology as a prospective diagnostic adjunct in the prenatal counseling and management of these anomalies.



31.01 SARS Patey Prize Winner: Av ailability of T Cell Help Determines Alloantibody Lev els And Graft Outcome In A Murine Model Of Antibody-Mediated
Rejection

M. Chhabra1, C. J. Callaghan1, S. Rehakova1, M. C. Negus1, J. A. Bradley1, G. J. Pettigrew1  1Cambridge University,Cambridge, , United Kingdom.

Introduction: The mechanisms by which alloantibody mediates acute or chronic allograft rejection remain unclear. Here we hypothesise that the availability of T cell help determines the outcome of
antibody-mediated rejection.Methods: MHC-mismatched BALB/c hearts were transplanted into T cell-deficient (TCR-/-) CB57BL/6 recipients. T cell help was provided by transfer of either high (105 

cells) or low (103 cells) numbers of TCR-transgenic TCR75 CD4 T-cells that recognise Class I donor H2-Kd antigen as self-restricted processed peptide via the indirect pathway. Alloantibody
production was determined by anti-H-2Kd ELISA. CB57BL/6 Rag2-/- recipients that lack both T and B cells were used as control.Results: Reconstitution of TCR-/- recipients of BALB/c hearts with 105

TCR75 T cells resulted in strong alloantibody responses and acute graft rejection (MST 9 days, n=9). Reconstitution with 103 CD4 T cells resulted in much more modest alloantibody production, but
was nevertheless associated with endothelial complement deposition, development of progressive allograft vasculopathy and gradual graft loss (MST 50 days, n=6). In contrast, BALB/c hearts survived
indefinitely, with minimal allograft vasculopathy, when transplanted into control Rag2-/- recipients reconstituted with either high or low numbers of TCR75 T cells. Notably, passive transfer of Rag2-/-

recipients with immune serum from TCR-/- recipients reconstituted with 105 TCR75 T cells resulted in acute heart graft rejection and florid intragraft complement deposition.Conclusions: The
magnitude of the alloantibody response determines whether humoral alloimmunity effects acute or chronic rejection, and is in turn determined by the availability of T cell help. MST – mean survival time
The availability of T cell help is a critical factor in determining the size of the alloantibody response and its consequent ability to mediate acute or chronic graft damage in a newly-developed model of
antibody-mediated rejection.
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31.02 Mesenchymal Stem Cells Enhance Bone Marrow Engraftment and Induce Immunological Tolerance

P. AGARWAL2, M. RASHIGHI2, B. RAJESHKUMAR2, R. F. SAIDI1  1Brown University School Of Medicine,Providence, RI, USA 2University Of Massachusetts Medical School,Worcester, MA, USA.

Introduction: Successful transplantation currently requires long-term immunosuppression for essentially all patients.  This is associated with multiple complications including infection, malignancy and
other toxicities.  Immunologic tolerance is considered the optimal solution to these limitations. A disadvantage of the current tolerance induction regimen is the requirement for a toxic conditioning
making it applicable only for recipients of living donor allografts. In addition, the regimen is not applicable to patients who are too sick to tolerate the pre-transplant conditioning regimen. Methods: We
studied to achieve tolerance to skin grafts (SG) through mixed chimerism (MC) by simultaneous skin graft and non-myeloablative donor bone marrow transplantation (DBMT) +/- meschenchymal stem
cell (MSC).  Wild type C57BL6 mice and Bal/C were be used as donors and recipients, respectively.  On the day of SG, bone marrow +/- MSC from donors will be infused (250 X106 bone marrow cells
per animal) via tail vein.  All recipients will receive rapamycin from day 0 to day 9 and CTLA-4 Ig without radiation. Results: DBMT+MSC combination led to stable mixed chimerism and donor-specific
skin graft tolerance. The flow cytometry analysis revealed that recipient mice developed 20%-45% chimerism levels among the myeloid lineage. The skin allografts survived long-term the hair re-grew
normally on the grafts. Elimination of MSC failed to induce mixed chimerism and tolerance. Conclusions: Our results demonstrate that donor specific immune tolerance can be effectively induced by
non-myeloablative DBMT-MSC combination without any additional cytoreductive recipient treatment. This approach provides a promising and non-toxic allograft transplantation strategy. 



31.03 Elucidation of the Mechanism of Immune Tolerance Induction in Neonatal Gene Therapy

D. S. Tai1, C. Hu1, G. S. Lipshutz1  1University Of California - Los Angeles,Department Of Surgery/Division Of Liver And Pancreas Transplantation,Los Angeles, CA, USA.

Introduction: In the 21st century gene therapy remains a promising and innovative strategy for treatment of inherited genetic disorders. However, long-term therapeutic success is limited by activation of
host immunity and the consequent reduction of transgene expression. Previous studies have shown that early postnatal exposure to recombinant viral vector and transgene products results in the
development of operational immunologic tolerance, suggesting that neonatal gene therapy may present a novel strategy to circumvent the limitation of immune system activation. The mechanism of
tolerance induction, however, remains unknown. In this study we present an in vivo T cell receptor (TCR) transgenic murine model to better understand immune responsiveness after neonatal gene
transfer.       Methods: Bicistronic adeno-associated viral vector (rAAV) with the cDNAs for ovalbumin (OVA) and green fluorescent protein (GFP) were constructed and administered at birth to OT-1 and
OT-2 mice that express CD8 and CD4 transgenic T cell receptors specific for OVA peptide, respectively.  Controls were mice that received no virus injection at birth.  Euthanasia was performed on days
of life (DOL) 7, 14 and 21.  Plasma was obtained to test for secreted OVA expression and OVA antibodies using ELISA.  Thymi were removed for flow cytometry analysis.  Spleens were removed for in
vitro colorimetric cell proliferation assay.  Survival analysis was performed with Kaplan-Meier estimation.       Results: OT-1 pups expressing OVA specific CD8 T cells had shorter survival and lower OVA
expression than OT-2 pups expressing OVA-CD4 T cells by DOL 21.  On flow cytometry analysis, the percent and total number of double negative, double positive and single positive cells were similar
between OT-2 virus and uninjected groups at DOL 21.  In vitro splenocyte proliferation assay using OVA antigen showed an amplified response in uninjected OT2 mice at DOL 21.  No virus injected
animal developed antibodies against OVA at DOL 21. Conclusions: These studies show a disparate response to neonatal OVA gene transfer by mice expressing entire OVA CD8 (OT-1) versus OVA
CD4 (OT-2) T-cell repertoires.  The early mortality of OT-1 pups after gene therapy suggests an exaggerated T cell response, possibly cytotoxic mediated, after early exposure to OVA.  The OT-2 mice,
however, survived beyond 21 days and expressed high levels of OVA early in life without development of OVA antibodies, reflecting successful vector transduction and tolerance to OVA.  The similar
thymic subpopulations of single positive, double positive and double negative cells between OT-2 virus and OT-2 uninjected control pups suggest that thymic deletion of OVA- specific CD4 T cells may
not be occurring.  However, the unresponsiveness of virus-injected OT-2 splenocytes compared to uninjected splenocytes after in vitro OVA stimulation suggests that anergy may be the mechanism of
immune tolerance.    



31.04 Sequential Gene Therapy after Init ial Neonatal Gene Transfer Augments Transgene Expression

C. Hu1, D. S. Tai1, H. Park1, G. S. Lipshutz1  1University Of California - Los Angeles,Surgery,Los Angeles, CA, USA.

Introduction: Neonatal gene therapy offers potential advantages over postnatal gene transfer  by limiting or abrogating pathologic consequences. In addition, the immaturity of the neonatal immune
system  may result in blunted immune responses to the transgene and may induce immune tolerance. As many diseases will require treatment early in life, we sought to determine the possibility of
augmenting expression with subsequent postnatal injections of AAV in mice administered vector in the neonatal period. Furthermore, we examined the immune response to both vector and transgene-
encoded proteins.Methods: Three groups of mice were administered one or multiple serotypes of AAV expressing luciferase.  The single dose group was administered with serotype rh10 AAV only on
the second day of life. The double dose group was administered with serotype rh10 AAV on days of life 2 and 14. The triple dose group was sequentially administered serotype 9 AAV on day of life
42 after two injections of serotype rh10 AAV on days of life 2 and 14. Luciferase expression was followed longitudinally by bioluminescent imaging and by tissue luminometry. Antibodies against vector
capsid antigens and luciferase, the proliferative response to luciferase and viral vector copy numbers after readministration were all examined.Results: 1)  Immune Studies: No cellular or humoral
response to luciferase developed in the three groups. No humoral immune response developed to the AAV rh10 capsid after neonatal vector administration.  However, antibody against AAV rh10
developed after the 2nd postnatal injection; antibody against AAV9 developed after 3rd adult injection. 2) Expression Studies: Luciferase expression levels decreased from day 2 to day 100 in the single
dose group. However, luciferase expression was augmented by a 2nd postnatal injection on day 14 in the double dose group and was further increased by an adult injection in the triple dose group. 3)
Genome Studies: In examination of the rapidly dividing liver, we detected a substantial decline in viral copy numbers in the single dose group. However, copy numbers were increased with a second
dose postnatally and was further augmented with a third adult dose.Conclusions: Neonatal gene therapy with episomally-located vectors is hampered by the rapid loss of genomes with tissue cellular
proliferation. However, with establishment of tolerance, augmentation of expression is possible without immune consequences during vector readminsitration. Protective immunity to viral pathogens
remains intact as the initial capsid immune unresponsiveness was due to early tolerance induction. These studies demonstrate that neonatal tolerance induction makes augmentation of expression by
subsequent serotype switched vector readministrationn possible by overcoming the loss of vector genomes.



31.05 TLR4 Deletion Ameliorates MSC -mediated Protection Effects in Liv er Ischemia/Reperfusion Model

G. Wang2,5, H. Wang4, J. Zhang5, L. Zhang2, Y. Zhang5, T. R. Billiar2  2University Of Pittsburg,Surgery,Piitsburgh, PA, USA 4Tongji Medical College, Huazhong University Of Science And
Technology,Genetics,Wuhan, HUBEI, China 5Union Hospital, Tongji Medical College, Huazhong University Of Science And Technology,Surgery,Wuhan, HUBEI, China.

Introduction: Liver ischemia-reperfusion (I/R) injury is common in liver transplantation, liver surgery, and hemorrhagic shock. Mesenchymal stem cell (MSC) is potential therapy to prevent liver injury.
Toll-like receptor 4 (TLR4) is expressed by MSC and TLR4 ablation improves stem cell survival after hypoxia. However, it is unknown whether TLR4 deletion will enhance MSC function in liver I/R
model.Methods: In vivo, using 70% liver I/R model, C57BL/6 mice were subjected to 1 hour warm ischemia followed by reperfusion. MSCs were isolated from C3H/HeN (control) and C3H/HeJ(TLR4
mutant) mice as well as the C57BL/6 wild type (WT) mice and TLR4 knockout (KO) mice. These MSCs were injected via tail vein 1 hour before ischemia or 30min before reperfusion (n=8-10). Aspartate
aminotransferase (AST) and alanine aminotransferase (ALT) levels in the serum were employed to evaluate the liver injury. In vitro, non-parenchymal cells?NPC?isolated from liver were co-cultured
with WT-MSC or TLR4 KO-MSC after  hypoxia/reoxygenation (H/R) or hydrogen peroxide (H2O2) treatment. Supernatant interleukin-1 beta (IL-1β) and Tumor necrosis factor alpha (TNF-a) levels were
measured.Results: The systemic injection of MSC from any source significantly (p<0.05) reduced liver injury. However, MSC from TLR4 deficient or TLR4 KO mice exerted even greater liver protection at
both 6 and 24 hours. This protection was associated with less necrosis and apoptosis. Furthermore, TLR4 KO MSC were more efficient at suppressing hypoxia induced cytokine production in co-
cultured MSC.  Conclusions: Suppress of TLR4 function could improve the efficacy of MSC as a therapy.



31.06 Interferon Regulatory Factor-1 (IRF-1) Contr ibutes to Hepatic Ischemia Reperfusion Injury in Allogeneic Liv er Transplantation

S. Yokota1, S. Kimura1, J. R. Klune1, Q. Du1, L. Dou1, N. Murase1, A. Tsung1, D. A. Geller1  1University Of Pittsburg,Department Of Surgery,Piitsburgh, PA, USA.

Introduction: Interferon regulatory factor-1 (IRF-1) has been shown to play a central role in warm hepatic ischemia reperfusion (I/R) injury and in syngeneic orthotopic liver transplantation (OLTx) by
promoting apoptosis. However, IRF-1 has not been studied in allogeneic OLTx which most closely mimics clinical liver transplantation and has the added complexity of the alloimmune response. We
hypothesized that IRF-1 plays a critical role in I/R injury in allogeneic liver transplantation through NK cell activation and IFNg production.Methods: Rat syngeneic (LEW to LEW) or allogeneic (ACI to
LEW) OLTx, and murine allogeneic (B6 to C3H) OLTx with 18 or 24 hr cold ischemia time were performed. IRF-1 KO(B6) were used as donor allografts to C3H to assess role of IRF-1 in I/R injury.
Recipients were sacrificed 1-24 hr after reperfusion.  Serum transaminases were compared between groups.  Quantitative RT-PCR was performed to analyze IRF-1, IFNg, and NK2GD  mRNA
expression in whole liver.Results: Hepatic I/R injury was significantly worse in rat allogeneic vs syngeneic OLTx with a 2-fold increase in serum transaminases in the allografts (Fig. A).  Hepatic IRF IRF-
1 mRNA and protein were induced early (1-3 hr) after OLTx (Fig. B).  IRF-1 mRNA returned to baseline by 6-24 hr, while IRF-1 protein remained elevated out to 24 hr. Next, to show a functional role for
IRF-1, we performed allogeneic OLTx with IRF-1 KO(B6) donor to C3H. With 24 hr cold storage and 6 hr reperfusion, B6 to C3H OLTx resulted in peak serum ALT of 22,550 IU/L, while IRF-1 KO(B6)
donor to C3H recipients had significantly decreased injury with serum ALT 1,465 IU/L (Fig. C).  Histology confirmed patchy necrosis with WT B6 to C3H, compared to mild damage in the IRF-1 KO(B6) to
C3H (Fig. C).  Hence, absence of IRF-1 in the IRF-1 KO donor allografts resulted in 90% protection compared to the WT B6 donor. Hepatic NK2GD mRNA, a marker of NK cell activation, was induced
20-fold after mouse allograft OLTx, while IRF-1 KO(B6) donor allografts had a 50% reduction in NK2GD mRNA (Fig. D). Likewise, hepatic IFNg mRNA was markedly induced (100-fold) after mouse
allograft OLTx, while IRF-1 KO(B6) donor allografts had a 90% reduction in IFNg mRNA (Fig. D).Conclusions: Allogeneic liver transplantation resulted in significantly worse I/R injury compared to
syngeneic liver transplantation. Hepatic IRF-1 mRNA was rapidly induced after allograft OLTx and contributed significantly to liver damage.  Allograft OLTx resulted in marked NK cell activation and IFNg
production, both of which occurred in an IRF-1 dependent manner.  These findings highlight a novel signaling pathway during allograft OLTx, and suggest that blockade of IRF-1 may be a strategy to
ameliorate hepatic I/R injury.



31.07 The Pro-apoptotic Protein XIAP-associated factor 1 (XAF1) Promotes Activ ation of Caspase 3 and Contr ibutes to Liv er Damage in Liv er
Ischemia/Reperfusion through the Apoptotic Pathway

R. A. How1, S. Kimura1, S. Yokota1, J. R. Klune1, A. Spadaro1, Q. Du1, A. Tsung1, D. A. Geller1  1University Of Pittsburg,Surgery,Piitsburgh, PA, USA.

Introduction: We have shown that XIAP-associated factor-1 (XAF1) is induced by Interferon Regulatory Factor-1 (IRF-1), a transcription factor that plays a key role in both warm and cold hepatic
ischemia/reperfusion (I/R) injury. XIAP associated factor 1 (XAF1) exerts a pro-apoptotic effect by inhibiting the anti-apoptotic effects of the X-linked inhibitor of apoptosis protein (XIAP). Previously, our lab
has shown that XAF1 is induced in an IRF-1 dependent manner in hepatic I/R, but the role of XAF1 in contributing to liver damage has not been reported. Here, we hypothesize that upregulation of XAF1
leads to increased apoptosis and liver injury.Methods: In vitro, wild-type (WT) B6 mouse hepatocytes (MHCs) were transfected with empty vector adenovirus control (AdPsi5) or adenovirus with XAF1
expression plasmid (AdXAF1) to overexpress XAF1. In vivo studies used AdXAF1 injections into WT B6 mice (2x108pfu) and WT Lewis rats (3x109pfu) for XAF1 overexpression. Liver tissue was
harvested at 2 days. Further, mouse orthotopic allograft liver transplants (OLTx) with 24 hr cold storage from WT B6 or IRF-1 KO donor strains to WT C3H mice were performed. Liver tissue was
harvested at 6 hours following OLTx.  All the studies used Western blot (WB) to analyze for protein expression. Apoptosis was measured using a caspase 3 activity assay kit, TUNEL staining and
cleaved caspase 3 WB.Results: In vitro, AdXAF1 transfection of MHCs increased XAF1 expression compared to AdPsi5 (fig A). XAF1 overexpression induced apoptosis with increased levels of cleaved
caspase 3 (fig A) and caspase 3 activity (fig B). In vivo, injection of AdXAF1 overexpressed XAF1 and induced apoptosis with increased levels of cleaved caspase 3 in the liver of both rats (fig C) and
mice (fig D). IRF-1 (not shown) and XAF1 were markedly induced 6 hours after reperfusion in the allograft B6 to C3H OLTx; however, IRF-1 KO to C3H mice OLTx resulted in minimal XAF1 expression 6
hours post-reperfusion (fig E). Cleaved caspase 3 levels increased in WT B6 to C3H OLTx compared to IRF-1 KO to C3H OLTx (not shown). Increased levels of apoptosis were observed in the WT B6 to
C3H donor graft TUNEL staining compared to the IRF-1 KO to C3H donor graft (fig F).Conclusions: XAF1 overexpression in hepatocytes led to increased apoptosis both in vitro and in vivo. With our
previous work showing that IRF-1 induces XAF1, our allograft OLTx studies support our hypothesis that higher levels of XAF1, through IRF-1 upregulation, lead to increased apoptosis in the liver during
hepatic I/R. These findings highlight a novel mechanism by which IRF-1 exerts its deleterious effects during liver I/R by activating the apoptotic pathway through XAF1 (fig G). Thus, blockade of XAF1 may
be a therapeutic target for amelioration of hepatic I/R injury.





31.08 Adipose-Deriv ed Stem Cells Promote Engraftment of Autologous Skin Grafts in Diabetic Mouse Models

M. S. Hu1,3, W. Hong1,4, K. Senarath-Yapa1, A. S. Zimmermann1, M. T. Chung1, M. Esquivel1, A. McArdle1, G. G. Walmsley1, Z. N. Maan1, R. M. Garza1, H. P. Lorenz1, M. T. Longaker1  1Stanford
University,Division Of Plastic And Reconstructive Surgery/Department Of Surgery,Palo Alto, CA, USA 3University Of Hawaii,Department Of Surgery,Honolulu, HI, USA 4University Of Central
Florida,College Of Medicine,Orlando, FL, USA.

Introduction: Non-healing diabetic wounds are a major health concern in the US. With the increasing prevalence of diabetes, a significant rise in the number of diabetic patients suffering from non-
healing wounds is also expected to occur. However, therapies currently available are often insufficient to ensure satisfactory wound healing. Thus there is an urgent need for novel therapeutic strategies
to address non-healing diabetic wounds. Autologous full thickness skin grafts are one of the most common procedures used for wound closure in both diabetic and nondiabetic patients. However, in
diabetic patients skin graft rejection is common because of poor circulation around the graft and surrounding wound areas.One strategy that has been identified as particularly promising has been a
cell-based therapeutic approach utilizing adipose-derived stem cells (ASCs). ASCs are an abundant and easily accessible population of adult pluripotent stem cells. They can be readily isolated
through minimally invasive techniques, potentially allowing for autologous transplantation. ASCs have been shown to promote wound healing in hypoxic environments by releasing cytokines and growth
factors at the wound to promote neovascularization. However, whether ASCs can increase the success of autologous full thickness skin grafts in a diabetic setting remains unclear. In this study we
examine the ability of ASCs to mediate acceptance of autologous skin grafts in both wild-type and diabetic mice.Methods: Therapeutic ASCs were isolated from fat harvested from the inguinal fat pads
of transgenic FVB-L2G mice. A 6mm full thickness excisional wound was created on the dorsum of wild-type FVB mice. The right ear of each mouse was harvested and the epithelial layer used as an
autologous skin graft. Skin grafts were then placed over the cutaneous wounds. Wounds were treated with or without ASCs (5 x 105) in PBS cell suspension via injection under the wound bed. As the
ASCs from the L2G transgenic mice luminesce when interacting with injected luciferin, this enabled the quantification of ASC survival in vivo through bioluminescent imaging (BLI). The effectiveness of
the treatments was recorded over a period of two weeks via quantification of wound healing.Results: ASCs were found to promote acceptance of the autologous skin grafts in diabetic mice. All wild-type
mice demonstrated successful engraftment of the autologous full thickness skin graft with or without ASC treatment. Diabetic mice with ASC treatment achieved 100% engraftment whereas only 20% of
grafts were taken in control diabetic mice (*p<0.03). BLI revealed survival of ASCs when assessing for engraftment two weeks following wounding.Conclusions: We demonstrate complete engraftment
of all full thickness skin grafts in diabetic mice with therapeutic ASCs. This cell-based application may improve the efficacy of skin grafting in both diabetic and nondiabetic patients.Support was provided
by the Sarnoff Foundation and the California Institute for Regenerative Medicine.



31.09 Memory Responses Gov ern Dendritic Cell Migration to Vaccine-Site Draining Lymph Nodes Resulting in Enhanced Anti-Tumor Efficacy

J. H. Sampson1, D. A. Mitchell2, D. Snyder1, W. Xie1, E. Reap1, X. Cui1, L. Sanchez-Perez1, G. E. Archer1, S. K. Nair1, M. D. Gunn1, K. Batich1  1Duke University Medical Center,Durham, NC,
USA 2University Of Florida,Gainesville, FL, USA.

Introduction: Dendritic cells (DCs) have been used to generate anti-tumor immune responses in patients with glioblastoma (GBM) and other cancers. However, generally <5% of injected DCs actually
reach the vaccine-site draining lymph nodes (VDLNs). We hypothesized that vaccine site pre-conditioning might enhance DC migration and improve clinical outcomes in GBM patients.Methods: We
randomized newly-diagnosed GBM patients to receive tetanus-diphtheria (Td) toxoid or unpulsed DCs at the vaccine site prior to vaccination with Cytomegalovirus (CMV) pp65 RNA-pulsed, 111Indium-
labeled DCs (ATTAC Trial-FDA IND 12839, Duke IRB Protocol 3877). CMV pp65 is a frequently used model antigen in vaccine studies and has been shown to be expressed in GBM and not
surrounding normal brain.  DC migration was monitored using SPECT/CT imaging, and patients were followed for progression-free survival (PFS) and overall survival (OS).  In subsequent studies,
various murine models were employed to confirm our results and to explore the mechanistic underpinnings of our findings.Results: Patients randomized to Td conditioning showed increased DC
migration to VDLNs (P=0.04; t-test), and migration was strongly associated with patient outcomes (P=0.02; Cox proportional hazards model). In fact, patients randomized to Td demonstrated a
statistically significant increase in PFS (median of >27.0 months vs. 4.4 months from time of conditioning; P=0.01; log rank) and OS (median of >32.5 months vs. 18.5 months; P=0.01; log rank). Our
preclinical murine model corroborated that Td conditioning enhanced DC migration to VDLNs (P<0.01; t-test).  However, only mice with an intact memory response to Td displayed this enhanced
migration (P<0.01; t-test).  Td-activated T cells were found to play a critical role in mediating DC migration, as transferring Td-activated CD4+ T cells enhanced migration in naïve mice compared to those
receiving naïve CD4+ T cells (P=0.01; t-test), and the selective depletion of the CD4+ compartment in Td-conditioned mice abrogated enhanced DC migration (P<0.01; t-test). Td administration resulted
in a systemic alteration in serum cytokines in both patients and mice with a significant increase in macrophage inflammatory protein (MIP)-1α in both species (P<0.03; Wilcoxon rank sum). In vitro
chemotaxis assays revealed enhanced migration of human and murine DCs towards serum from Td-primed hosts, which was abrogated with a MIP-1α blocking antibody (P<0.02; t-test). Furthermore,
Td-conditioned MIP-1α knockout mice showed migration efficiency comparable to that of controls (P<0.01; t-test). Lastly, Td conditioning before DC vaccination in mice dramatically suppressed growth
of aggressive and well-established subcutaneous and intracerebral tumors (P<0.01; log rank).Conclusions: Vaccine site pre-conditioning with Td enhanced DC migration, reduced tumor growth, and
extended survival in a preclinical murine model and in a randomized trial in patients with GBM.



31.10 Activ ated Protein C Decreases Thrombosis on�Porcine Endothelium Transgenic for Human Endothelial Protein C Receptor - A Nov el Mechanism to
Decrease Porcine Xenograft Injury.

D. G. Harris1, P. K. Benipal1, Z. Gao1, X. Cheng1, L. Burdorf1, D. L. Ayares2, A. M. Azimzadeh1, R. N. Pierson1  1University Of Maryland School Of Medicine,School Of Medicine,Baltimore, MD,
USA 2Revivicor, Incorporated.,Blacksburg, VA, USA.

Introduction: Pig xenografts may alleviate organ shortages, but undergo thrombotic injury despite a humanized, transgenic background (GalKO.hCD46) that limits hyperacute rejection.  Human
endothelial protein C receptor (hEPCR) regulates thrombosis, and its expression prolongs xenograft survival.  We hypothesized that thrombosis on hEPCR-transgenic porcine endothelium can be
selectively reduced by treatment with recombinant human activated protein C (aPC).Methods: A novel cellular perfusion assay was developed and validated to physiologically model thrombosis. 
Porcine aortic endothelial cells were cultured to confluence in microfluidic channels; wild type (WT) endothelia were positive controls of thrombosis, GalKO.hCD46.hEPCR tested for aPC effect and
GalKO.hCD46 controlled for background genetics.  Channels were preincubated 6 hours with media ± 0.02 µg/mL aPC.  Perfusions were at 37°C & 5 dynes/cm2 with heparinized human blood ± 0.02
µg/mL aPC.  Blood was stained by calcein-AM to label platelets.  Serial fluorescent imaging captured thrombus formation, which was interpreted by surface area coverage (SA, %), time to 50% peak SA
(T50, minutes) and fluorescence:SA ratio (FR, arbitrary units) as markers of adhesion, kinetics and aggregation, respectively.  Analysis was by unpaired Student’s t test, with qualitative verification by 3D
surface renderings of source images.Results: WT channels had diffuse and rapid adhesion with extensive aggregation, reflecting high-grade thrombosis consistent with established models (n=13; SA:
66±17, T50: 17±10, FR: 112±4; Image A).  GalKO.hCD46 decreased adhesion (n=10; SA 48±20, p=0.03), but kinetics and aggregation were similar to WT (T50: 14±8, FR: 123±3, p>>0.05 each).  Addition
of the hEPCR transgene alone did not further affect thrombosis (n=24; SA: 42±18, T50: 18±12, FR: 118±23, p>>0.05 each; Image B).  However, aPC treatment reduced and delayed adhesion, and
attenuated platelet aggregation vs untreated GalKO.hCD46.hEPCR endothelia (n=17; SA: 15±10 p<0.0001, T50: 26±7 p=0.04, FR: 81±40 p<0.001; Image C).  In contrast, aPC did not affect thrombosis
on WT or GalKO.hCD46 endothelia.  3D plots confirmed data (Images D,E,F).Conclusions: This novel cellular xenoperfusion assay was validated and enabled mechanistic study of xenogeneic
thrombosis under physiologic shear-flow conditions.  Importantly, recombinant human aPC improved the thrombotic phenotype of GalKO.hCD46.hEPCR porcine endothelium, by reducing adhesion
and aggregation beyond that achieved by transgenic modification alone.  This effect was specific to hEPCR cells, and may provide a mechanism to enhance the performance of hEPCR transgenic
xenografts.



32.01 Inhibition with TLR4 Antagonist Er itoran Tetrasodium (E5564) Attenuates Hepatic Ischemia/Reperfusion (I/R) Injury

K. McDonald1, H. Huang1, T. Billiar1, A. Tsung1  1University Of Pittsburgh,Department Of Surgery,Piitsburgh, PA, USA.

Introduction: We have previously shown that the inflammatory response associated with liver I/R is driven by toll-like receptor 4 (TLR4) activation via damage-associated molecular pattern molecules,
such as high mobility group box 1 (HMGB1).  Since TLR4 knockout mice display decreased injury after liver I/R, then Eritoran, a TLR4 antagonist developed to treat sepsis, should protect against liver
damage.  The goal of this study is to investigate the ability of Eritoran to block HMGB1 effects on TLR4 in liver I/R, which has not been published.  We hypothesize that, in accordance with the results of
our previous studies using TLR4 knockout mice, pharmacological inhibition of TLR4 with Eritoran will attenuate liver I/R injury by inhibiting the HMGB1/TLR4 interaction. Methods:  In vivo, C57BL/6 mice
underwent partial (70%) warm hepatic I/R with or without injection of Eritoran (5 mg/kg body weight) or vehicle control given 30 minutes prior to ischemia. Mice were sacrificed after 6 h and plasma and
tissue cytokines, liver damage (alanine aminotransferase), and inflammation (MAP kinases) were assessed.  The protein expressions of JNK, p38, and ERK were determined by Western blot analysis.
Pro-inflammatory cytokine levels were evaluated by RT-PCR. Results: Following liver I/R, mice treated with Eritoran experienced significantly decreased ALT levels at 6hrs (Eritoran 1147 IU/L, placebo
2223 IU/L, p<0.05), had decreased expression of MAP kinases including pJNK, p38, and pERK, and showed less TNF alpha gene expression compared to their control counterparts.  Given the finding
that Eritoran protected against liver IR injury, we next sought to determine the mechanism underlying this protection.  We found that mice injected with both Eritoran and rHMGB1 had significantly
decreased sALT levels compared to mice treated with rHMGB1 alone (1011 IU/L, 8140 IU/L, p<0.05 respectively) (fig A) suggesting that Eritoran has the capacity to block HMGB1 enhancement of injury
in liver I/R. Conclusions: We demonstrate that pharmacological inhibition of TLR4 with Eritoran is protective in liver I/R by antagonizing the interaction between HMGB1 and the TLR4 receptor.  Our
findings highlight a novel mechanism by which Eritoran exerts its protective effects during liver I/R, and may represent a therapeutic target for amelioration of hepatic I/R injury. 



32.02 Leukoreduction of Packed Red Blood Cells Prior to Storage Attenuates the Inflammatory Response Following Hemorrhagic Shock and Resuscitation

J. M. Sutton1, J. R. Richter1, T. A. Johannigman1, R. M. Schuster1, A. B. Lentsch1, T. A. Pritts1  1University Of Cincinnati,Department Of Surgery, Division Of Trauma And Critical Care,Cincinnati, OH, USA.

Introduction: The role of leukoreduction prior to packed red blood cell (pRBC) storage is controversial and not performed in many blood banking centers due to questionable benefit. Data from our and
other laboratories have previously demonstrated that resuscitation with stored pRBC units is associated with increased systemic inflammation and lung injury. In addition, we have shown that RBC-
derived microparticles (MPs) accumulate in these units during storage and play an important role in lung injury after resuscitation. Currently, the effect of pRBC leukoreduction on RBC microparticle
formation and subsequent lung injury is unknown. We investigated the hypothesis that leukoreduction of pRBC units prior to storage would attenuate the production of RBC-derived MPs and would
decrease pulmonary inflammation after hemorrhagic shock and resuscitation.Methods: Units of pRBCs were prepared from C57/Bl6 mice and stored for up to 14 days. 50% of the pRBC units were
leukoreduced at the time of collection using Pall filtration. At storage days 0, 7, and 14, MPs were isolated from pRBC units (n=4 at each time point) and analyzed for size via dynamic light scatter,
morphology via transmission electron microscopy (TEM), and quantification via flow cytometry. In additional experiments, C57/Bl6 mice (n=4 per group) underwent hemorrhagic shock followed by
resuscitation with normal saline (NS) with or without equal numbers of MPs isolated from leukoreduced (LR’d) or non-leukoreduced (nLR’d) stored blood. Histologic lung sections were evaluated for
the presence of neutrophils in a blinded fashion.Results: During the storage period, the number of MPs significantly increased (Figure 1A). There were significantly fewer microparticles present in
leukoreduced pRBC units (Figure 1A). The average MP size was similar in each group and significantly increased over time. MP populations demonstrated similar morphological features on TEM. Mice
subjected to hemorrhagic shock and resuscitation with NS experienced significantly increased pulmonary inflammation as compared to sham mice as evidenced by significantly increased pulmonary
parenchymal neutrophil counts (Figure 1B). Mice resuscitated with NS+MPs from leukoreduced pRBCs demonstrated significantly attenuated pulmonary inflammation as evidenced by fewer
neutrophils within the pulmonary parenchyma compared to those resuscitated with NS+MPs isolated from non-leukoreduced pRBCs (Figure 1B).Conclusions: Leukoreduction of pRBC units was
associated with significantly fewer MPs by the end of the storage period. Additionally, leukoreduction resulted in a significantly attenuated pulmonary inflammatory response after hemorrhage and
resuscitation. These findings support routine leukoreduction prior to pRBC storage.



32.03 Citrullinated Histone H3 - A Nov el Target for Treatment of Septic Shock

Y. LI1, Z. Liu1, B. Liu2, T. Zhao1, Y. Wang3, G. Velmahos1, H. Alam2  1Massachusetts General Hospital,Trauma/Surgery/Harvard Medical School,Boston, MA, USA 2University Of Michigan,General
Surgery/University Of Michigan Medical School,Ann Arbor, MI, USA 3Penn State University College Of Medicine,Biochemistry And Molecular Biology,Hershey, PA, USA.

Introduction: We have recently demonstrated that in a rodent model of lipopolysaccharide (LPS)-induced shock, an increase in blood citrullinated histone H3 (Cit H3) is associated with lethality of
sepsis, and treatment with suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor (HDACI), significantly improves survival. However, the role of Cit H3 in pathogenesis and therapeutics
of sepsis are largely unknown. The present study was designed to test whether the HDACI could inhibit cellular Cit H3 production and neutralization of blood Cit H3 with anti-Cit H3 antibody could
improve survival in a clinically relevant mouse model of cecal ligation and puncture (CLP) induced septic shock.Methods: HL-60 neutrophilic cells grown on a coverslip were treated with LPS (100
ng/ml) in the presence or absence of SAHA (5 μmol) for 3 h, and subjected to immuno-staining with anti-Cit H3 antibody to assess effect of SAHA on Cit H3 production under a fluorescence microscope.
The ratio of Cit H3 positive cells was calculated as mean ± SD (n=3). In a separate experiment, male C57B1/6J mice were divided into control and treatment groups, and subjected to CLP-induced
septic shock. Two hours later, vehicle and SAHA (50 mg/kg i.p.; n=10/group) or immunoglobulin (IgG) and Cit H3 antibody (20 mg/kg iv; n=5/group) were injected into the control and treatment groups,
respectively. Survival was monitored for 5-10 days.Results: LPS induced Cit H3 production in the HL-60 cells, while SAHA treatment inhibited H3 citrullination significantly (Fig. 1). In an in vivo HDACI
study, all vehicle injected mice died within 3 days with increased blood Cit H3, whereas treatment with the HDACI notably improved long term survival (p < 0.01). In addition, IgG did not prolong animal
life, but treatment with Cit H3 specific antibody, even only once, significantly improved survival (p<0.014).Conclusions: Inhibition of histone deacetylase significantly suppresses Cit H3 production in vitro
and improves survival in vivo.  Neutralization of blood Cit H3 remarkably prolongs life of septic mice. Collectively, our findings have indicated for the first time that Cit H3 could not only be a potential
biomarker but also a novel therapeutic target for sepsis. The further investigation is ongoing.



32.04 TLR4 on Dendritic Cells Regulates Organ Damage After Trauma

K. R. Zettel1, S. Korff1, W. Shufesky1, M. Scott1, A. Morelli1, T. R. Billiar1  1University Of Pittsburgh,Surgery,Piitsburgh, PA, USA.

Introduction: Using chimeric mice, we have previously shown that the acute organ injury following soft tissue injury and hemorrhagic shock (HS+STI) is dependent on TLR4 on both bone marrow-
derived cells and parenchymal cells.  More recently we determined that, surprisingly, TLR4 on dendritic cells (DC) may play a role in early organ damage in our mouse model of trauma.  DCs are
CD11c+ cells that are widely known as antigen presenting cells, which modify T-cell responses to infectious pathogens, although less is understood about their role in regulating early inflammatory
responses.  Here we test the hypothesis that DCs are the specific CD11c+ cell type that mediates early organ injury in a TLR4-dependent manner by using a novel strategy in chimeric mice to
selectively delete TLR4 from CD11c+ DC.Methods: C57BL/6 (WT) mice were irradiated followed by the adoptive transfer bone marrow derived from WT, DC TLR4 cell-selective knockout mice
(DCTLR4ko), or mice containing diphtheria toxin-responsive CD11c-DCs (CD11c-EGFP-DTR).  When treated with diphtheria toxin, the CD11c+ cells in these mice are specifically ablated.  These mice
were then subjected to soft tissue injury and 2 hours of hemorrhage shock (HS+STI), with 3x-shed blood volume resuscitation with lactated ringer’s solution. AST/ALT levels were analyzed at 6 hours as
markers of early organ injury. Next, we adoptively transferred WT or TLR4ko bone marrow-derived DC into TLR4ko mice 24 hours prior to HS+STI and sacrificed them at 6 hours after HS+STI for the
analysis of early organ injury.Results: Mice depleted of DCs (CD11c-EGFP-DTR) had significantly decreased liver injury following STI+HS compared to WT chimeric mice (AST 1868 vs. 5442 U/L,
p<0.05; ALT 2860 vs. 17572 U/L, p<0.05; n=5).  A similar reduction in liver injury was seen in chimeric mice that have DCs, but are TLR4-deficient on these DCs (DCTLR4ko chimeras) compared to WT
chimeras (AST 1440 vs. 5442 U/L, p<0.05; ALT 2671 vs. 17572 U/L, p<0.05, n=6).  Furthermore, adoptively transferring WT DCs into TLR4ko mice prior to HS+STI caused an increase in organ injury
compared to transferring TLR4ko DCs into TLR4ko mice (AST 2654 vs. 2541 U/L, p<0.05; ALT 7662 vs. 2728, p <0.05; n=8).Conclusions: Surprisingly, using chimeric mice, we demonstrate that CD11c-
positive cells play a TLR-4 dependent role in early organ injury following trauma and hemorrhagic shock.  We further show that of these cells, DCs are a subset of CD11c-positive cells that mediate this
TLR-4 dependent organ injury.



32.05 AMPK Activ ation Minimizes Organ Injury by Decreasing Endothelial Activ ation and Inflammation.
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Introduction: Sepsis is a leading cause of death worldwide. Mortality in sepsis is most often attributed to the development of multiple organ dysfunction and consequent organ failure. Previous studies
in hemorrhagic shock have demonstrated that activation of AMP activated protein kinase (AMPK) decreases inflammation and protects against organ injury. In sepsis, inflammation-mediated
endothelial activation has been associated with severity of disease. Thus, the objective of this study was to show that AMPK activation regulates inflammation, endothelium activation and protects
against organ injury in sepsis.Methods: Thirty C57BL/6 male mice, 6-8 weeks of age, and weighing 20-25 g were divided into six groups: A. Cecal Ligation and Puncture (CLP); B. CLP+AICAR
(100mg/kg; AMPK stimulant); C. CLP+Compound C (30mg/kg; CoC; AMPK inhibitor); D. Sham; E. Sham+AICAR; F. Sham+CoC. Tissue and blood were collected at 8 hours post-CLP. Endothelium
activation was measured by I-CAM expression via immunofluorescence. Renal function was measured with Cystatin C (ng/mL) and BUN/creatinine. Cytokine expression was measured by ELISA kits
and luminex assay. Data is presented as mean ±SD. Statistical significance is defined as p value <0.05. A similar experiment was conducted on isolated peritoneal macrophages, divided into six
groups. 1. Control; 2. LPS (100ng/mL); 3. Control+AICAR (1mM); 4. LPS+AICAR; 5. Control+CoC (10µM); 6. LPS+CoC. Cells were pretreated with AICAR or CoC for 1 hour before LPS, and then treated
for 4 hours. Cytokine levels were measured with ELISA kits. Results: Creatinine and cystatin C were elevated in CLP as compared to sham (0.44±0.18 vs 0.13±0.115; p=0.04, and 3176±1297
vs 733.8±82.2; p=0.03, respectively), but not in CLP+AICAR vs CLP (0.2±0.0; p=0.04, and 1402±741; p=0.01). Immunofluorescence images of liver and kidney tissue show an upregulation of endothelial
cell activation marker I-CAM in CLP groups as compared to sham, but not in CLP+AICAR. TNF-α and IL-6 levels were 213.8±172.3 and 1106±210.7, respectively in the CLP groups, but were not
elevated with the addition of AMPK activator AICAR (CLP+AICAR vs CLP) (39.97±16.6 vs 213.8±172.3; p=0.03, and 817.6±146.5 vs 1106±210.7; p=0.04, respectively). When measuring the same
cytokines in isolated macrophages, LPS group has higher levels of TNF-α and IL-6, as compared to control (1882±583.3 vs 0.205±0.007; p=0.044 and 241.7±122.1 vs 5.61±5.41; p=0.11, respectively),
but these were not elevated with the addition of AICAR (LPS+AICAR vs LPS) (7.195±122.1; p=0.11, and 82.68±28.25; p=0.04, respectively).      Conclusions: In this model, we demonstrate that
upregulation of AMPK by AICAR minimizes organ injury by decreasing inflammatory cytokines and decreasing endothelium activation. These data suggest that energetic pathways as AMPK modulation
play an important role in the development of organ injury.



32.06 SIRS Following Trauma Induces Loss Of Both CD3+ And gammadelta-T-Lymphocytes, But Clinical Resolution Is Associated With Differential Recov ery
Of Lymphocyte Populations.

W. A. Young1, J. S. Young1, S. F. Monaghan1, C. S. Chung1, W. G. Cioffi1, A. Ayala1, D. S. Heffernan1  1Brown University School Of Medicine,Division Of Surgical Research, Department Of
Surgery,Providence, RI, USA.

Introduction: Trauma, a leading cause of death, induces a Systemic Inflammatory Response Syndrome(SIRS) with immune-paralysis and T-lymphocyte anergy. We have previously demonstrated
trauma induces significant lymphocyte dysfunction. A dis-coordinated trauma immune response associates with organ failure, sepsis and mortality. GammaDelta-T-cells(γδ T-cells), innate regulatory
lymphocyte subpopulations play essential roles coordinating immune response to sepsis, burns and wound healing. There is, however, a paucity of data on early trauma-induced γδ T-cells alterations,
specifically absolute numbers of γδ T-cells. Further, there is no data addressing differences in lymphocyte and subpopulation responses in relation to resolution of clinical SIRS state.Methods:
Prospectively enrolled Trauma Intensive Care Unit (TICU) patients displaying SIRS criteria [2 or more of: tachycardia, respiratory distress, hyper- or hypo-thermia, leukocytosis or leucopenia] within 24
hours of admission. Patients were followed into SIRS resolution. Daily white cell count allowed calculation of absolute cell counts. Monoclonal antibody whole blood staining with CD3, TCR-pan γδ, and
CD69(marker of early activation) was analyzed using FACS flow cytometry. 10 healthy controls were also enrolled. Statistical analysis was Chi-squared, Mann-Whitney-U and one way ANOVA.Results:
52 enrolled TICU patients(67% male; ave age=46years), 29 followed through SIRS resolution. SIRS patients, compared with healthy controls, displayed leukocytosis(12.6 vs 6.3x10^9;p=0.006),
lymphopenia(CD3+) as a percentage(8.4% vs 26.4%;p<0.001), and absolute number(8.1 vs 16.4x10^8;p<0.001) with increased lymphocte activation(CD69+CD3+) (10.5% vs 3.5%;p=0.02). Similarly,
the γδ-T-cell subpopulation of CD3+Lymphocytes, SIRS induced marked reduction in γδ-T-cells both as % of CD3+cells(2.3% vs 5.2%;p<0.001) and absolute number(1.8 vs 8.1x10^7;p<0.001) with
increased activation of these γδ-T-cells(18.6% vs 5.7%;p=0.003). Within the 29 patients followed into resolution of SIRS, compared to the SIRS state, there was normalization of the leukocytosis(7.2 vs
12.6;p=0.03) but persistence of CD3+lymphocyte loss as a percent(5.1% vs 8.4%;p=0.15) and absolute number(4.7 vs 7.5x10^8; p=0.15). Unlike the persistent lymphocyte loss, patients who resolved
SIRS displayed near normalization of γδ-T-cells as a percentage(4.6% vs 2.3%;p=0.73) and absolute number(7.3 vs 1.8x10^7;p<0.001) with a persistence of the percentage of activated γδ-T-
cells(16.6% vs 18.6%;p=0.84).Conclusions: SIRS in trauma patients is associated with loss of CD3+T-cells and innate regulatory γδ-T-cells. During resolution of trauma related SIRS, differential
preservation and recovery mechanisms exist, potentially critical to the regulatory role of γδ-T-cells. Understanding these mechanisms will be essential for future regulatory and therapeutic targets.



32.07 NF-kB and Heme Oxygenase-1, but not Activ ator Protein-1, Mediate Interferon Gamma Induced Production of Macrophage Deriv ed Chemokine
(MDC/CCL22) in Alv eolar Macrophages

J. M. Sutton1, P. L. Jernigan1, R. S. Hoehn1, J. R. Richter1, R. M. Schuster1, A. B. Lentsch1, T. A. Pritts1  1University Of Cincinnati,Department Of Surgery, Division Of Trauma And Critical Care,Cincinnati,
OH, USA.

Introduction: Data from our and other laboratories suggest that pulmonary macrophages play a critical role in the pathogenesis of acute respiratory distress syndrome (ARDS) after hemorrhagic shock
and resuscitation. Recent data from our laboratory indicate a novel and critical role for Macrophage Derived Chemokine (MDC/CCL22) as a proximal regulator of acute lung inflammation following
resuscitation, with further experiments implicating alveolar macrophages as a significant source of MDC. However, little is currently known regarding the transcription factors regulating MDC production
in alveolar macrophages in this setting. As NF-κB and heme oxygenase-1 pathways have previously been implicated in regulation of MDC production in keratinocytes, we hypothesized that similar
pathways are utilized in the production of MDC within alveolar macrophages.Methods: An immortalized murine line of alveolar macrophages (AMJ2-C11) were cultured per manufacturer
recommendations. Cultured alveolar macrophages were incubated with increasing doses of pyrrolidine dithiocarbamate (PDTC), sulforaphane, or SR11302, which are inhibitors of NF-κB, heme
oxygenase-1, and activator protein-1 transcription factors, respectively. Following a 2h incubation period, cells were then treated with IFNγ (10 ng/mL), as we have demonstrated that hemorrhagic shock
followed by resuscitation with packed red blood cells leads to increased systemic levels of IFNγ. Cellular media was collected at 24h and analyzed by ELISA to determine supernatant MDC levels. One-
way ANOVA with Tukey post-hoc tests were used to compare MDC levels across treatment groups.Results: IFNγ-induced activation of alveolar macrophages resulted in significantly increased MDC
production compared to control cells (Figures 1A-B). Pretreatment with PDTC, an NF-κB inhibitor, resulted in significantly attenuated MDC production at the 50 μM and 100 μM doses (p < 0.001) but not
at the 1 μM and 10 μM doses (Figure 1A).  Pretreatment with sulforaphane, an inhibitor of heme oxygenase-1, also resulted in significantly reduced MDC levels in a dose-dependent fashion (Figure 1B;
10 μM, p < 0.05; 20 and 50 μM, p < 0.001).  Alternatively, treatment with the activator protein-1 inhibitor SR11302 had no effect on MDC production even at doses as high as 100 μM (data not
shown).Conclusions: Alveolar macrophages significantly increase their production of MDC after exposure to IFNγ, contributing to subsequent pulmonary inflammation. NF-κB and heme oxygenase-1
and are key transcription factors in MDC production in these cells and provide potential therapeutic targets to mitigate acute lung injury after hemorrhagic shock and resuscitation.



32.08 Histone Deacetylase Inhibitor SAHA Attenuates Coagulation Imbalance in a Lethal Sepsis Model

T. Zhao1, Y. Li1, B. Liu2, E. Wu3, M. Sillesen1,4, G. C. Velmahos1, H. B. Alam2  1Massachusetts General Hospital,Trauma, Emergency Surgery, And Surgical Critical Care,Boston, MA, USA 2University Of
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Introduction: Sepsis has profound a impact on the inflammatory and hemostatic systems.  In addition to systemic inflammation, it can produce disseminated intravascular coagulation, microvascular
thrombosis, consumptive coagulopathy, and multiple organ failure. We have shown that treatment with suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor (HDACI), improves
survival in a lethal model of cecal ligation and puncture (CLP) in mice, and decreases inflammatory responses in-vivo and in-vitro. However, whether it also alters the coagulation system remains
unknown. The goal of this study was to quantify the impact of SAHA treatment on coagulopathy in sepsis.Methods: C57BL/6J mice were subjected to CLP, and 1 hour later given intraperitoneally either
SAHA (50 mg/kg) dissolved in dimethyl sulfoxide (DMSO) or DMSO only (n=7-8/gr). Sham-operated animals were handled in similar manner without the CLP. Blood samples were collected by cardiac
puncture 48 hours later, and evaluated using the TEG® 5000 Thrombelastograph® Hemostasis Analyzer System. The following parameters were measured and compared between the three groups:
clot initiation—Split Point (SP; time from sample placement to first divergence of the trace) and Reaction time (R; time from sample placement until the tracing amplitude reaches 2 mm); clot
propagation—Kinetic for fibrin cross-linkage (K; time for the tracing amplitude to progress from 2 mm to 20 mm) and Angle (angle formed by the slope of the initial tracing); as well as platelet function
and clot rigidity—Maximum Amplitude (MA; the greatest amplitude of the tracing).Results: Compared to the sham group, all animals subjected to CLP died within 72 hrs, and displayed prolonged initial
fibrin formation (SP: 3.6 ± 0.6 vs. 8.1 ± 1.1 min, P = 0.0053; R: 5.1 ± 0.8 vs. 11.5 ± 2.2 min, P = 0.0286) and fibrin cross-linkage (K: 3.2 ± 0.7 vs. 15.3 ± 3.4 min, P = 0.0261) time, and decreased clot
formation speed (Angle: 40.5 ± 8.3 vs. 10.3 ± 2.5 deg, P = 0.0112), platelet function and clot rigidity (MA: 59.3 ± 3.8 vs. 28.7 ± 6.0 mm, P = 0.0051). These findings were consistent with the development
of coagulopathy in this CLP model. SAHA treatment significantly improved survival and was also associated with improvements (vs. vehicle-treated CLP group) in fibrin cross-linkage (K: 15.3 ± 3.4 vs.
5.8 ± 0.7 min, P = 0.0406), clot formation (Angle: 10.3 ± 2.5 vs. 35.7 ± 3.2 deg, P < 0.001), as well as platelet function and clot rigidity (MA: 28.7 ± 6.0 vs. 49.8 ± 4.1 mm, P = 0.0159), without a significant
impact on the clot initiation parameters.Conclusions: SAHA treatment enhances survival and attenuates sepsis-associated coagulopathy by improving fibrin cross-linkage, rate of clot formation, platelet
function and clot strength. HDACI may represent a novel therapeutic strategy for correcting sepsis-associated coagulopathy.
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Introduction: An overproduction of corticosterone during severe sepsis results in increased apoptosis of rapidly proliferating cells including CD4+ CD8+ immature thymocytes in the thymus, bone
marrow, and splenic lymphocytes. Apoptosis of these immune cells produces relative immunosuppression, which results in an impaired ability to fight infections. We have previously demonstrated that
administration of tubastatin A, a selective inhibitor of histone deacetylase-6 (HDAC-6), produces an anti-inflammatory phenotype, and improves survival in a lethal model of cecal ligation and puncture
(CLP) in mice. The purpose of this study was to characterize the effects of this treatment on sepsis-induced stress responses and immune functions.Methods: C57BL/6J mice were subjected to CLP,
and 1 hour later given an intraperitoneal injection of either tubastatin A (70 mg/ml) dissolved in dimethyl sulfoxide (DMSO), or DMSO only (n=6-10/gr). Blood samples were collected at 24 and 48 hour to
measure the levels of circulating corticosterone and adrenocorticotropic hormone (ACTH). Thymus, and long bones (femur and tibia) were subjected to H&E staining, and atrophy of thymic cortex and
bone marrow were graded by a pathologist blinded to the group allocation of the samples. Immunohistochemistry was utilized to detect cleaved-caspase 3 in the splenic follicles as a measure of
cellular apoptosis.Results: All vehicle-treated CLP animals died within 3 days, and displayed increased corticosterone and decreased ACTH levels compared to the sham-operated group. These
animals also developed atrophy of thymic cortex with a marked depletion of thymocytes. Tubastatin A treatment significantly attenuated the stress hormone abnormalities (figure). Treated animals also
had significantly lower percentages of  thymic atrophy (95.0 ± 5.0 vs. 42.5 ± 25.3, P = 0.0366), bone marrow depletion and atrophy (58.3 ± 6.5 vs. 25.0 ± 14.4%, P = 0.0449), and lymphocyte apoptosis in
the splenic follicles (41.2 ± 3.7 vs. 28.5 ± 4.3 per 40× field, P = 0.0354).Conclusions: Selective inhibition of HDAC-6 in this lethal septic model was associated with a significant blunting of the stress
response, with attenuated thymic and bone marrow atrophy, and decreased splenic lymphocyte apoptosis. Our findings identify a novel mechanism behind the survival advantage seen with tubastatin A
treatment.
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32.10 SRT1720, a Sir t1 activ ator, Attenuates Organ Injury and Inflammatory Response in Sepsis

A. Khader1,2, W. Yang1,2, S. Rajayer2, J. M. Prince1,2, J. Nicastro1, G. F. Coppa1, P. Wang1,2  1Hofstra-NSLIJ School Of Medicine,Surgery,Manhasset, NY, USA 2The Feinstein Institute For Medical
Research,Center For Translational Research,Manhasset, NY, USA.

Introduction: Sepsis affects 750,000 patients in the US annually, associated with a mortality rate of up to 30%.  The pathophysiology of sepsis is complex.  The “cytokine theory,” which deems the host’s
immune response to infection as the main cause of septic death, has been the focus over the past decades.  However, more recent studies indicate that sepsis associated metabolic derangements
due to hypoxic tissue injury, impaired oxygen utilization, and mitochondrial dysfunction also contributes to mortality.  Sirt1 is a crucial modulator of energy metabolism, identified from its beneficial role
on longevity during caloric restriction. Moreover, Sirt1 has anti-inflammatory effects mediated through its interaction with NF-kB. Therefore, Sirt1 might mediate the cross-talk between metabolic
dysfunction and inflammation during sepsis.  Here, we hypothesized that pharmacologic activation of Sirt1 could attenuate the severity of sepsis.Methods: Male C57BL/6 mice (20–25g) were subjected
to cecal ligation and puncture (CLP) for sepsis induction.  SRT1720 (20 mg/kg BW) or 10% dimethyl sulfoxide (vehicle) in 0.2 ml saline was injected intravenously at 5 h after CLP.  Control animals were
not subjected to any surgery.  Blood and tissue samples were harvested at 20 h after CLP for various analyses.Results: Administration of SRT1720, especially at the high dose, markedly decreased the
serum levels of tissue injury markers (AST, ALT, and LDH) as well as renal injury markers (BUN and creatinine) after CLP (Table).  Furthermore, the levels of proinflammatory cytokines IL-1β and IL-6 in
the serum and liver were significantly inhibited by SRT1720 treatment after CLP (Table).  SRT1720 treatment also resulted in a marked down-regulation of NLRP3 inflammasome mRNA expression in
the liver to 17% compared to the vehicle group (P < 0.05). Conclusions: SRT1720 treatment attenuated multi-organ injury in septic mice.  Sirt1 stimulation also decreased the production of inflammatory
cytokines and was associated with a reduction of inflammasome activity.  Thus, pharmacologic stimulation of Sirt1 presents a promising therapeutic strategy in sepsis. 
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Introduction: Traditionally, pulmonary emboli after injury are thought to originate from lower extremity deep venous thrombosis (DVT). This relationship has recently been challenged, particularly after
blunt trauma. A recent analysis of combat casualties with extremity fractures and amputations revealed a high incidence (5.7%) of pulmonary embolism (PE). Further, only 20% of patients with PE in this
study had concomitant DVT.  We sought to determine the incidence of PE after severe extremity injury in civilians and the association of PE with type of extremity injury, injury burden, and concomitant
DVT.Methods: The National Trauma Data Bank (NTDB) was queried from 2002-2009 for patients sustaining long bone fractures requiring internal or external fixation (LBF), extremity amputation after
trauma, or extremity vascular injury requiring repair. The primary outcome was incidence of PE as identified in the database by ICD-9 codes. Secondary outcomes included the incidence of PE with
identified DVT and DVT alone. Demographics, injury data, and outcomes were extracted. Risk factors for PE were identified using multivariable logistic regression. Results: Of the 320,963 patients
meeting inclusion criteria, 96% sustained blunt trauma, 4% sustained penetrating trauma. Vascular injury occurred in 0.7%, amputation in 0.6% and LBF in 99.5%.  The overall incidence of PE was
0.6% (2,071), while the incidence of DVT was 1.4% (4,588). The PE incidence was higher after amputation (1.3%) and extremity vascular injury (1.4%) then after LBF (0.6%) (p<0.001). The DVT
incidence was higher after extremity vascular injury (7.6%) then after extremity amputation (4.2%) and LBF (1.4%) (p<0.001). Of all patients with PE only 17% had an identifiable DVT, 17% after LBF, 24%
after amputation and 40% after vascular injury. Independent risk factors for PE after multivariate analysis included DVT (Adjusted Odds Ratio [AOR] 9.36, 95% Confidence Interval [CI] 8.24, 10.64), injury
severity score> 25 (AOR 1.64; 95% CI 1.44, 1.88), chest abbreviated injury score (AIS) >3 (AOR 1.41; 95% CI 1.24, 1.60), lower extremity AIS > 3 (AOR 1.53; 95% CI 1.39, 1.68), and pelvic fracture (AOR
1.35; 95% CI 1.20, 1.51). Head AIS >3 (AOR 0.84; 95% CI 0.72, 0.98) and spinal cord injury were not independent risk factors.Conclusions: In this analysis of the National Trauma Data Bank,
the incidence of PE after severe extremity injury is lower in civilians than those injured during combat. Patients with PE after extremity vascular injury were more likely to have a concomitant DVT
identified.  In patients with extremity injury requiring long bone fracture fixation, amputation or vascular repair, the presence of DVT, and additional injury burden were independent factors associated with
the identification of pulmonary embolism.



33.02 Acute Kidney Injury in Crit ically Ill Surgical Patients: a Cohort Study.
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Introduction: Acute kidney injury (AKI) is common in critically ill patients, and contributes to increased mortality and chronic kidney dysfunction.  However, AKI in surgical critical care patients is poorly
defined.  The aim of this study was to describe the incidence, predictors and outcomes of AKI in surgical intensive care unit (SICU) patients.Methods: This was a retrospective, 6 month cohort study of
adult patients consecutively admitted to a non-trauma, non-cardiac SICU in a tertiary care academic hospital.  Patients were identified from a prospectively collected quality database (APACHE IV). 
Exclusion criteria included liver and kidney transplant recipients, preexisting dialysis dependence, prior AKI or nephrectomy.  Demographics, baseline creatinine (Cr, mg/dL), AKI risk factors, primary
surgeries and outcomes (inpatient & 12 month mortality, SICU & hospital lengths of stay and discharge Cr) were reviewed.  The primary endpoint was AKI per RIFLE criteria.  Univariate analysis
between groups with or without AKI was by Fisher exact test and unpaired Student’s t tests, and a multivariate regression analysis of AKI risk factors was performed.Results: 481 patients were admitted
to the SICU, and 159 excluded.  For the cohort of 322, mean age was 59±16 years, APACHE III score 56±29, 199 (62%) were male, and 245 (76%) had surgery for their primary diagnosis.  153 patients
(48%) developed AKI.  54 (35%) events were postoperative at a median of 2.8 days.  RIFLE severities were: Risk 54%, Injury 20% & Failure 26%, and mean duration was 7±10 days.  19 (12%) patients
required renal replacement therapy and 23 (15%) died during the AKI event.  Baseline Cr was similar between groups, but AKI patients were older and more severely ill (Table Ia).  Factors associated
with AKI by univariate analysis are listed in Table Ib.  With multivariate regression analysis, APACHE III > 50 (OR 1.5, 95% CI 1.3–1.6), emergency admission (OR 1.2, 1.1–1.4) and APACHE sepsis
diagnosis (OR 1.3, 1.0–1.6) remained significant.  Overall inpatient and 12 month mortality rates were 11% and 25%.  With AKI, mortality was higher (Table Ic), and increased with AKI severity (at 12
months: Risk 29%, Failure 62%, P=0.007).  AKI patients had longer lengths of stay and worse discharge Cr, and only 35 (23%) AKI patients had full renal recovery at hospital discharge.Conclusions: AKI
is common and multifactorial in SICU patients.  AKI contributes to increased short and long-term mortality, impaired renal function and greater resource use.  Minor AKI is an important marker for
adverse outcomes in this population, as even RIFLE-Risk events are associated with worse mortality.  Identification of early risk factors may enable optimal preventive and supportive care.
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Introduction: The open abdominal (OA) approach is utilized in the most severely injured trauma victims to prevent the development of abdominal compartment syndrome. In addition to high
morbidity/mortality inherent to this modality, a major challenge faced by surgeons who treat patients with OAs is the development of dense adhesions that make reoperations progressively more
difficult. This study examines the effect of carboxymethylcellulose sodium hyaluronate adhesion barrier (CMHAB) on abdominal adhesions in trauma OAs.Methods: Prospective, randomized, controlled
study of wound/adhesion characteristics with/without CMHAB was conducted at 5 Level I trauma centers. Patients received either CMHAB or “no adhesion barrier” (NAB). We examined patient
demographics, injury characteristics, reason for OA management, wound sizes, Zuhlke adhesion scores, abdominal contamination score, hospital/ICU lengths of stay, morbidity/mortality. Statistics
included Student’s t-test (normally distributed data), Mann-Whitney U-test (non-normally distributed data), and Fisher’s Exact test (categorical data). Statistical significance was set at
alpha=0.05.Results: We enrolled 27 patients (15 randomized to CMHAB; 12 to NAB; mean age 40 yrs; ISS 29; AIS abdomen 3.6; APACHE II 14.5; 63% blunt trauma). Groups were well-matched in terms
of age, gender, ISS/abdominal AIS, blunt injury rates, lactate/base deficit, mortality, OA indications, and contamination scores. There were no differences in overall or abdominal (fistula, abscess,
wound) complications between groups. Patients with CMHAB had shorter hospital (20 vs 34 days) and ICU (13 vs 23 days) lengths of stay (both, p<0.05). Zuhlke adhesion scores were similar during
the first 4 operations (Figure 1) but diverged significantly at the 5th operation or after ~1 week of OA therapy. After the 5th operation Zuhlke scores in the NAB group were 67% higher (~1 Zuhlke point)
than the CMHAB group. We noted no differences in wound sizes over time or wound closure characteristics between CMHAB and NAB groups. Zuhlke scores for operations performed during the 1-year
follow-up were relatively low in the CMHAB (median, 1.5 Zuhlke). The only operative bowel obstruction noted occurred in the NAB group.Conclusions: Although CMHAB did not completely eliminate
adhesions, it limited their severity, particularly in abdomens left open >9 days or requiring >5 operations. There was no difference in wound sizes, complications, or mortality between CMHAB and NAB
groups. CMHAB slows the development of the hostile abdomen with dense adhesions in the setting of multiple laparotomies and OA for trauma. More research is needed to better delineate potential
benefits of CMHAB, especially in the setting of reoperative surgery in post-OA patients.
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Introduction: Identification of occult hypoperfusion (OH) is critical in the initial management of trauma patients as delayed recognition results in worse outcomes. Computed tomographic (CT) analysis
of inferior vena cava (IVC) diameter has shown promise in predicting intravascular volume. However, data are conflicting regarding the association between IVC diameter and hypovolemia or ongoing
blood loss in critically injured patients. We hypothesized that IVC diameter is a predictor of OH and is associated with worse outcomes in major trauma patients.Methods: We performed a 1 year
retrospective analysis of our Level 1 trauma center database to identify all direct major trauma activations that underwent evaluation with a CT scan of the torso, an arterial blood gas, and a serum
lactate. A flat IVC was defined as a transverse-to-anteroposterior ratio ≥2.5 at the level of the suprarenal IVC. OH was defined as a base deficit ≥4.0 in the absence of hypotension (systolic blood
pressure ≤90mmHg). Multivariate logistic regression analysis was performed to identify independent risk factors for OH.Results: Two hundred sixty-four patients were included in the analysis, of which
52 had a flat IVC. On univariate analysis, patients with a flat IVC were found to have a higher Injury Severity Score (ISS), lactate, and base deficit compared to patients with a fat IVC (Table).  Flat IVC
patients also required greater amounts of fluids (p<0.04) and blood (p<0.01). On multivariate analysis, after controlling for age, sex, comorbidities, mechanism, ISS, and anemia, a flat IVC was
independently associated with an increased risk for OH (Odds Ratio [OR]=2.87; 95% Confidence Interval [CI]=1.33-6.17, p<0.007) and overall complications (OR 2.26; 95% CI=0.99-5.20, p=0.05). The
area under the receiver operating characteristic (ROC) curve for a flat IVC to predict OH was 0.74.Conclusions: A flat IVC on CT is an accurate marker for occult hypoperfusion in major trauma victims.
Identification of this radiographic finding may help stratify patients who require more aggressive resuscitation, intensive monitoring, and support.



33.05 Viscoelastic Activ ated Clotting Time Predicts Early Post Injury Blood Component Transfusion Beyond Plasma

H. B. Moore1, E. E. Moore1, T. L. Chin1, E. Gonzalez1, M. P. Chapman1, C. Walker1, A. Sauaia1, E. E. Moore1  1Denver Health Medical Center,Aurora, CO, USA.

Introduction: Rapid thromboelastography (rTEG) has been advocated as a point of care test to manage trauma induced coagulopathy (TIC).  Prolonged initial activated clotting time (ACT) correlates to
deficiency of coagulation factors, a decreased angle of rise of the rTEG tracing (α) corresponds to fibrinogen deficiency, and decreased maximum amplitude (MA) suggests platelet dysfunction.   ACT
results become available within 3 minutes of obtaining the blood sample, much sooner than other rTEG values, thus offering an attractive tool to guide blood component transfusion in TIC.  We
hypothesize that in the setting of the polymorphous coagulopathy of trauma, a prolonged ACT predicts a pan-coagulopathy that will require not only plasma, but platelets and fibrinogen. Methods:
Patients at risk for massive transfusion admitted to a level 1 trauma center were prospectively enrolled from January 2011- June 2013.  Exclusion criteria were: lab draw after blood transfusions or
greater than 3 hours post injury, known liver disease, anticoagulants or anti-platelet medication, or death within 6 hours of admission. Blood was collected within 3 hours of injury.  ACT values were
categorized into quartiles, as follows: Low (ACT <113 seconds), Mild (ACT 113 -120), Moderate (ACT 121-143), and Severe (ACT >=144).  Massive transfusion (MT) was defined as > 10 units of packed
red blood cells (RBCs) transfused in the first 6 hours postinjury.   Results:  106 patients met the inclusion criteria; 75% were men, 35% suffered penetrating injuries. Overall, 65% required blood product
transfusion. Median ISS was 22 and 12% died. Median ACT was 121 (range 74-978, seconds). Requirement of at least 1 RBC blood transfusion and MT rates did not differ significantly by ACT quartiles,
and were as follows:  Low= 65%/ 25% , Mild= 68% /16%, Moderate= 58%/31%, and Severe=71%/35% . Compared to the three lower quartiles, patients in the Severe ACT group were more likely to
required MT (35% vs. 20%, Chisq p=0.09), FFP (68% vs. 40%, Chisq p=0.009), Cryo (52% vs. 15%, Chisq p<0.001)) and Plt (55% vs. 27%, Chisq p=0.006) in the first 6 hours.  Conclusions: An ACT
greater than 143 within 3 hours of injury was associated with greater likelihood of receiving FFP, platelets and cryoprecipitate within 6 hours.  The ACT value from rTEG represent a valuable and clinically
relevant tool available to guide initial blood component transfusion therapy beyond FFP in patients at risk for TIC.  



33.06 Assessing the Concentration and In-Vitro Efficacy of Human Fibr inogen Concentrate RiaSTAP� after Rapid Reconstitution

J. Karri1, J. C. Cardenas1, C. E. Wade1, B. A. Cotton1, J. B. Holcomb1  1University Of Texas Health Science Center At Houston,Center For Translational Injury Research,Houston, TX, USA.

Introduction: Fibrinogen is the first coagulation factor to reach critical levels during hemorrhage. Consequently, reestablishing normal fibrinogen levels is necessary for adequately achieving
hemostasis. Fibrinogen is supplemented through administration of Fresh Frozen Plasma, cryoprecipitate, or Human Fibrinogen Concentrate RiaSTAP. RiaSTAP is most advantageous for fibrinogen
replacement because it offers the highest fibrinogen concentration, the lowest volume, and the most accurate dose. Unfortunately, RiaSTAP is limited by a protocol reconstitution of 20 minutes.
Therefore, physicians in emergency settings resort to a forceful and rapid reconstitution, which causes foaming and possible protein loss and/or damage. This study aims to address the in vitro
effectiveness of protocol reconstituted RiaSTAP vs. rapidly reconstituted RiaSTAP® vs. thawed cryoprecipitate.Methods: Three fibrinogen treatments were prepared: protocol reconstituted RiaSTAP,
rapid reconstituted RiaSTAP, and thawed cryoprecipitate. Treatments were added in doses of 0-600 mg/dL to fibrinogen-depleted plasma (normal levels of fibrinogen are 150-450mg/dL). Samples
were generated in triplicate and each sample was subjected to Rapid TEG and CLAUSS assays.  The Rapid TEG assay measures the hemostatic potential of a blood/plasma sample.  The maximum
amplitude (MA) parameter indicates overall clot strength and is a reflection of fibrinogen efficacy. The CLAUSS assay measures the time to clot formation in response to a known concentration of
thrombin.  The amount of functional fibrinogen is then determined from a standard curve.  Results: For all fibrinogen treatments, increasing fibrinogen dose yielded an increase in MA. There was no
significant difference in MA between both RiaSTAP reconstitutions (slope of RiaSTAP(Protocol): 10.85 mm/[100mg/dL], slope of RiaSTAP(Rapid): 10.54 mm/[100mg/dL]). However, both protocol and
rapidly reconstituted RiaSTAP have higher MA values than Cryoprecipitate in doses greater than 200mg/dL.Moreover, each replicate of cryoprecipitate showed high variance in fibrinogen efficacy (CV=
44.7%) at fibrinogen dose 300mg/dL. RiaSTAP, however, showed a lower variance in fibrinogen efficacy, for both reconstitutions (RiaSTAP(Protocol): CV=3.3% and RiaSTAP(Rapid):
CV=2.7%).Conclusions: There is no difference in in vitro fibrinogen efficacy between protocol and rapidly reconstituted RiaSTAP. Moreover, RiaSTAP provides a more consistent dose of fibrinogen than
cryoprecipitate.  



33.07 Viscoelastic assays indicate distinct mechanisms of trauma-induced coagulopathy: a pr incipal components analysis

T. L. Chin1, E. E. Moore2, H. B. Moore1, C. R. Ramos1, E. Gonzalez1, M. P. Chapman1, J. R. Stringham1, A. Banerjee1, A. Sauaia1  1University Of Colorado Denver,Aurora, CO, USA 2Denver Health
Medical Center,Aurora, CO, USA.

Introduction: Trauma-induced coagulopathy (TIC) is one of the major causes of preventable death in postinjury hemorrhage. TIC is present in over one third of patients on arrival to the emergency room
and its therapy demands a carefully orchestrated replacement of specific blood components. Thrombelastography (TEG) has been proposed as a tool to guide the TIC multicomponent therapy but the
inter-relationship between TEG generated values remains elusive. A principal components analysis (PCA) is a statistical approach that identifies variable clusters, thus, we hypothesize that PCA can
identify specific combinations of TEG generated values that reflect TIC mechanisms.Methods: Trauma patients admitted from September 2010 to June 2013 for whom massive transfusion protocol
was activated and who received at least 1 packed red blood cell (PRBC) unit within 12 hours were included. Citrated kaolin TEG values were obtained within the first 3 hours postinjury. Number of
PRBC, fresh frozen plasma (FFP), cryoprecipitate (Cryo) and platelet (Plt) units were recorded for the first 12 hours. TIC was defined as INR>=1.5 within 6 hours postinjury. TEG values were included in
the PCA and factors with an eigenvalue >1 were retained, and, within factors, variable loadings (equivalent to correlation coefficients, range -1 to +1) >|0.70| were considered significant. Factor scorings
for each patient were calculated and blood component rates within the highest and lowest score quartiles are reported.Results: Of 74 enrolled patients, 68% were male and 72% suffered blunt trauma.
TIC was diagnosed in 49%. Mean age was 43±3 years and median Injury Severity Score was 32(IQR: 22-43). PCA identified 3 significant Factors (Table 1) that together explained 93% of the overall
variance. Factor 1 seemed to reflect the fibrinogen and platelet interaction; Factor 2 appeared to suggest enzymatic factors while Factor 3 was related to fibrinolysis. TIC rates for each factor extreme
quartiles were: Factor 1= 56% and 44%; Factor 2: 82% and 18%; and Factor 3: 59% and 59%. The Figure shows the blood component transfusion rates for factors extreme quartiles: patients in the 1st

quartile of Factor 1 consistently required more blood components than those in the 4th quartile.Conclusions: PCA-derived Factor 1 reflected fibrinogen and platelet interactions, and accounted for
majority of the variance, suggesting these are the main contributors to TIC. Factor 1 appeared to offer the best discrimination of blood components requirement and may be a useful guide in TIC
transfusion therapy.





33.08 To Stick or Not to Stick? Accuracy of Non-Inv asiv e Hemoglobin Monitor ing in Patients with Suspected Hemorrhage

T. S. Gerlach2, S. H. Yang1, M. J. Blakeman1, D. J. Hanseman1, R. D. Branson1, B. J. Tsuei1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA 2USAF Center For Sustainment Of
Trauma And Readiness Skills,Cincinnati, OH, USA.

Introduction: Monitoring for acute blood loss is often necessary in surgical patients in the intensive care unit, and delays in identifying hemorrhage can result in poor outcomes. The current standard of
care for monitoring patients at risk for bleeding is serial measurement of hemoglobin (Hgb), either by standard laboratory complete blood count (CBC) or point of care testing, such as the
iSTAT® (Abbott Labs).  Spectrophotometry-based devices (i.e Radical-7®, Masimo Corporation) are portable, rapid, continuous, and offer the advantage of being non-invasive, without a required blood
draw.  However, the accuracy of the Radical-7® compared to standard CBC and iSTATâ is unclear.  We sought to evaluate the accuracy of Radical-7® and iSTAT® in measuring Hgb when compared to
gold standard CBC.Methods: Adult patients with suspected hemorrhage who admitted to the surgical intensive care unit of a tertiary referral, level I trauma center were eligible for this study.  Serial CBC
measurements were drawn as clinically indicated.  After informed consent, the Radical-7® device was placed on the patient for non-invasive Hgb measurements.  At each CBC measurement,
concurrent iSTAT® Hgb measurements were obtained.  Additional data collected included demographics, vasopressor use, temperature, pulse, mean arterial pressure (MAP).  Bland-Altman analysis
was used to compare the three methods of measuring Hgb with accuracy defined as measurements within 1.0 g of CBC Hgb.  As Radical-7® measurements may be affected by jaundice, subset
analysis was performed examining patients with highest bilirubin >3 and those with bilirubin < 3.Results: Seventy-nine patients were entered in the study and received 529 CBC measurements. Bland-
Altman analysis of Radical-7® compared to CBC resulted in an estimated bias of 1.45g with 95% limits of agreement of -2.2 to 5 (Radical-7® Hgb averages 1.45g higher than CBC, with a range of 2.2g
lower to 5g higher). Comparison of iSTAT® with CBC resulted in an estimated bias of -0.7g with 95% limits of agreement of -3.6 to 2.2, and Radical-7 compared to iSTAT® resulted in a bias of 2.1 with
95% limits of agreement of -1.8 to 6.0.   Subset Bland-Altman analysis of measurements taken in jaundiced patients (bilirubin > 3) and by patient ethnicity did not significantly alter these results.  Of
note, in 81(15.3%) data points, Radical-7®data could not be obtained, and this was more common in African-American patients (33/108 measurements = 33%) than in Caucasian patients (48/416
measurements =11.5%).Conclusions: On average, iSTAT® Hgb values were accurate (within 1.0g) when compared to gold standard CBC measurements. The Radical-7® was inaccurate when
compared to both CBC and iSTAT®.  As such, Radical-7® may not be as reliable as iSTAT® as a rapid predictor of bleeding in patients with suspected hemorrhage.
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33.09 Hypercoagulability After Injury in Premenopausal Females - A Prospectiv e, Multicenter Study

M. J. Pommerening1, D. A. Schwartz4, M. J. Cohen2, M. A. Schreiber3, D. J. Del Junco1, E. A. Camp1, C. E. Wade1, J. B. Holcomb1, B. A. Cotton1  1University Of Texas Health Science Center At
Houston,Department Of Surgery And Center For Translational Injury Research,Houston, TX, USA 2University Of California - San Francisco,Department of Surgery,San Francisco, CA, USA 3Oregon
Health And Science University,Department Of Surgery,Portland, OR, USA 4Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: Increasing evidence demonstrates gender-specific differences in injury response that may be related to coagulation. After injury, these differences appear to be most pronounced in
premenopausal females. In addition, recent data suggests that the coagulation abnormalities may be more detectable and relevant by thrombelastography compared to conventional coagulation
testing (CCT). We hypothesized that (1) females would demonstrate a more hypercoagulable profile on admission (and throughout their hospital stay) than males and (2) that these differences would
be greater in premenopausal females.Methods: This was a 14-month, prospective, observational trial evaluating serial rapid thrombelastography (rTEG) at three level-1 trauma centers. Inclusion:
highest-level trauma activation and arrival within 6 hours of injury. Exclusion: <18 years of age, incarcerated, and burns>20% TBSA. Serial rTEG (ACT, k-time, alpha, mA, lysis) and CCT values (PT, PTT,
fibrinogen and platelet count) were obtained at admission, 3-hours, 6-hours, 12-hours, and then daily. Hypercoagulable complications were defined as the development of DVT, PE, acute MI, or
ischemic stroke. Patients were stratified into premenopausal (≤50 years) and postmenopausal (>50 years) age groups with age-matched male cohorts. Univariate analysis was then conducted
followed by repeated-measures general linear modeling using gender as a potential effect modifier (within and between subjects comparisons). Hypercoagulable complications were evaluated by
multiple logistic regression.Results: 1242 patients were enrolled with admission rTEG values, of which 795 had serial rTEG data (24% female and 76% male). Compared to age-matched males, pre-
menopausal females had more hypercoagulable rTEG parameters on admission (k-time, alpha, and mA, all p<0.001). CCTs did not detect any differences by gender. A within-subjects effect analysis
identified the interaction of female gender and both alpha (p=0.02) and mA (p=0.04) as being significant. However, this profile peaks at 12-hours and by 48-hours the difference is diminished and
profiles become similar by gender. There were no significant differences in admission or serial rTEG parameters between postmenopausal females and age-matched males. However, controlling for
ISS and mechanism of injury, age-matched males were at an almost five fold increased risk of developing hypercoagulable complications than premenopausal females (odds ratio 4.7,
p=0.038).Conclusions: Data from this multicenter, prospective study demonstrates that gender influences trends in rTEG parameters following trauma. Females demonstrate more hypercoagulable
rTEG values on admission and through the first 24-hours. However, this disparity begins to diminish by 24 hours and is not apparent by 48 hours. This hypercoagulable state is not demonstrated or
detected in CCTs or in postmenopausal females. However, this profile does not translate into increased hypercoagulable complications for premenopausal females.



33.10 Syndecan-1 a Marker of Endothelial Injury is Associated with Increased Blood Product Requirement and Poor Outcomes in Trauma Patients

E. Gonzalez1, E. E. Moore1, H. B. Moore1, C. Theresa1, M. Chapman1, A. Ghasabyan1, C. Silliman1, A. Banerjee1, E. E. Moore1  1University Of Colorado Denver,Department Of Surgery,Aurora, CO, USA.

Introduction: The endothelium is lined by a glycocalyx that maintains a vascular barrier function and promotes interactions with plasma proteins. Syndecan-1, a transmembrane endothelial
proteoglycan, is one of the principal components of this glycocalyx. Syndecan-1 has been well characterized as a marker of endothelial injury, and in patients with trauma induced coagulopathy(TIC) has
been identified in higher circulating quantities.Further, an activated endothelium up-regulates an acute inflammatory response leading to acute lung injury(ALI) and multiple organ failure(MOF),
translating into poor patient outcomes and increased cost of care. Elevated syndecan-1 levels have correlated with increased mortality when elevated on admission, however no studies have
characterized syndecan-1 in the course of resuscitation and it’s association with outcomes beyond morality. We hypothesized that endothelial injury is quantifiable in trauma patients with TIC, predicts
the course of resuscitation, and is associated with worsened outcomes.Methods: Trauma patients in whom a massive transfusion protocol was activated upon arrival to the emergency department(ED)
and for whom syndecan-1 levels were quantified by ELISA at admission were studied prospectively. Based on the median syndecan-1 level, patients were categorized into those with an elevated
syndecan-1 level at≥135ng/mL and those with<135. Means(±STDV) were compared by using a t-test and chi-square proportions for comparison.Results: A total of 61patients were included in this
study; 34(55%) had a syndcan-1 level ≥135 upon admission. There were no significant differences in age,ISS,ED SBP,HR,pH,and BD  between the two sydecan-1 groups(table 1). Regarding
outcomes, however, patients with high syndecan-1 showed increased incidence of AKI(49 vs 36% p=0.04) and VAP(51 vs 39% p=0.02), and had a higher, albeit non-significant, mortality(32 vs
14%p=0.11) compared to those with low levels. A trend toward increased ALI was also seen in patients with a syndecan-1 level ≥135(33 vs 25% chisq p=0.06). Patients with a lower syndecan-1
level(<135) had more ventilator-free(17.9 vs 10.9 p=0.01) and ICU-free days(15.7 vs 9.0% p=0.01). High syndecan-1 patients were also found to have more significant fluid, RBC, FFP, cryoprecipitate ,
and PLT unit requirements (p<0.05) at 24hrs after injury(figure 1).Conclusions: Syndecan-1, a marker of endothelial injury, is associated with adverse outcomes and increased blood product
requirements after trauma. This association seems to be independent of demographic and injury characteristics. Further studies are required to elucidate the mechanistic link between the degree of
endothelial injury and the pathways that translate into TIC as well as MOF leading to poor trauma outcomes
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Introduction: We have previously reported that the elderly have worse outcomes after trauma, including increased infections. Using a recently described murine polytrauma (PT) model (Gentile LF, et al.
CCM, 2013), we compared the bone marrow and bronchoalveolar leukocyte responses of aged and young mice to subsequent Pseudomonas pneumonia (Pp) after polytrauma.Methods: 6-10 wo
young and 18-24 mo old B6 mice underwent 90 minutes of shock (MAP 30 mmHg) and resuscitation via femoral artery cannulation, followed by laparotomy with cecectomy and femur fracture + muscle
tissue damage. Mice were euthanized 2h, 1d and 3d after PT and their spleens, bone marrow, blood and serum were collected. In addition, bronchoalveolar lavages (BAL) were obtained at 1d post PT
for PMN isolation and bacteria counts. Leukocyte phenotypic and functional analysis were performed on all samples, including the ability of bone marrow derived hematopoietic stem cells (linnegsca-
1posc-kitpos (LSKs)) to form colony-forming units (CFU). Genome-wide expression was performed on total blood leukocytes at all the euthanasia time points. Expression patterns were compared
between healthy and young/aged PT mice at p<0.001 (F test). In addition, a distance from reference (DFR) was calculated. Intranasal Pseudomonas was instilled to induce Pp 1d post PT.Results: Aged
PT mice given Pp at 1d had a significantly increased mortality (55%; p<0.02 vs. naïve, Pp, and young PT+Pp). Interestingly, PT in the aged had increased BAL bacteria even without Pp (p<0.05 vs.
aged/young naive and young PT) at 1d, indicating a failure of innate immunity. There was no significant difference between the serum cytokine/chemokine concentrations of young and old mice. There
were few differences in the numbers and activation/functional status of spleen and blood leukocytes. However, both aged naïve and 1d post-PT BAL PMNs had a decreased capacity for phagocytosis
(p<0.05). Also, BM LSKs from aged 1 day post-PT mice proliferated less in response to growth factors. The blood WBC transcriptomic response to PT differed markedly in young and aged mice
(p<0.05). Aged and young mice showed similar overall transcriptomic changes at 2h, but old mice did not show early increased up-regulation of genes related to PMN-mediated immunity,
chemokine/chemokine receptor binding and responses to pathogen-associated molecular patterns. At 1d, the transcriptome from young mice started to return to baseline, whereas a similar return was
not seen in aged mice (DFR; P<0.01).Conclusions: Although ‘inflamma-aging’ exists, it’s role in increased infections and mortality after trauma in the aged is modest. Rather, a failure of leukocytes
from the aged to initiate an early innate immune response, and a subsequent inability to effectively resolve their inflammatory response to severe injury may leave them at risk to subsequent infection. A
proper understanding of this phenomenon is critical to improving elderly patient outcomes in the future.



34.02 Chronic Stress Following Injury Results in Persistent Post-Traumatic Anemia
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Introduction: Lung contusion (LC) and hemorrhagic shock (HS) causes acute bone marrow (BM) dysfunction which manifests as a reduction of BM cellularity and BM hematopoietic progenitor cell
(HPC) growth and a transient anemia in a rodent model. However, critically ill trauma patients in the intensive care unit who have a prolonged hypercatecholamine state exhibit a persistent injury-
associated anemia that lasts weeks beyond their initial blood loss. We hypothesize that the daily stress following injury prolongs BM dysfunction and anemia. Methods: Male Sprague-Dawley rats (N=5-
9/group) underwent LC or combined LCHS followed by six days of chronic restraint stress (CRS).  CRS consisted of a 2 hour restraint period interrupted with repositioning and alarms every 30 minutes
to prevent habituation.  At 7 days, animals were sacrificed and BM and peripheral blood (PB) were obtained. BM cellularity and growth of BM HPCs (CFU-GEMM, BFU-E and CFU-E) were assessed.  PB
was used to measure hemoglobin (Hgb).   *p<0.05 vs. LC and **p<0.05 vs. LCHS by t-test Results: There is resolution of anemia and mild to no BM dysfunction by day 7 in the LC and LCHS groups
(Table). The addition of CRS after LC alone led to a persistent 20%-25% decrease in BM cellularity and growth of BM HPCs which was associated with a 10% decrease in Hgb (Table). These findings
were further exaggerated in CRS after LCHS leading to persistent 20-40% reduction in BM cellularity and BM HPC colony growth when compared to LCHS alone. CRS after LCHS resulted in a 20%
decrease in Hgb on day 7 (Table).    Conclusions: The addition of CRS following LC and LCHS results in persistent BM dysfunction with decreased BM cellularity and decreased BM HPC growth and
anemia. Chronic stress following injury and shock provides a clinically relevant model to further evaluate persistent injury-associated anemia which mimics critical illness seen in trauma ICU patients.
Furthermore, alleviating chronic stress after severe injury is a potential therapeutic target to improve BM dysfunction and anemia. 
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Introduction: Traumatic brain injury (TBI) is associated with immediate inflammatory-associated complications that contribute to impaired functional recovery and long-lasting behavioral deficits,
including depression. As the majority of individuals who suffer a TBI are juveniles and young adults, increased risk of long-term neurological and depressive complications is a significant concern.
Unfortunately, there are no effective pro-active treatment strategies for TBI. Methylene blue (MB) is a blood brain barrier permeable agent used clinically to reduce inflammation associated with septic
shock and vasoplegia. We hypothesized that early intervention with MB would ameliorate TBI-induced inflammation, improve functional recovery, and reduce depressive-like behavior.Methods: Adult (3
mo) male BALB/c mice received a sham or midline fluid percussion injury to elicit a moderate and diffuse TBI. This model of TBI closely models mild to moderate human concussions in that it causes a
brief period of unconsciousness and acute cognitive and behavioral deficits, without gross neuronal death, tissue cavitation, or long-lasting changes in motor function. After 15 min mice were injected
intravenously (i.v.) with vehicle or 2 mg/kg MB. After 24 h brains were collected to evaluate edema and gene expression for inflammatory markers. In another subset of mice, motor coordination, nesting
behavior, and depressive-like behavior were evaluated up to one week after injury as measures of functional recovery. Mice were then left undisturbed for three weeks followed by analysis of the
inflammatory potential of brain resident microglia using flow cytometry and qPCR. In the final study, BV-2 microglia were cultured in the presence of inflammatory-promoting lipopolysaccharide followed
one hour later by MB. After 24 h gene expression for inflammatory markers was assessed.Results: Our data show that early intervention with MB successfully ameliorated TBI-induced edema and brain
inflammation. In particular, inflammatory IL-1β expression was reduced whereas anti-inflammatory IL-4 expression was increased. Moreover, the percentage of inflammatory peripheral immune cells
that trafficked to the brain was reduced with MB treatment. Although nest building was not affected, MB treatment improved functional motor coordination and ameliorated depressive-like behavior.
These functional and behavioral improvements corresponded with a reduced percentage of hyper-inflammatory microglia one month after injury. Moreover, in vitro MB successfully ameliorated
lipopolysaccharide-induced inflammation in BV-2 microglia.Conclusions: Together these results indicate that early intervention with MB reduces both immediate and long-lasting consequences of TBI.
Thus, MB treatment could reduce life-threatening complications, including edema, improving survival after TBI while also promoting long-lasting neurological and behavioral improvements.
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Introduction:  While microbial populations associated with the healthy human body are stable over time, it is not known how these populations shift during critical illness. This study was designed to
assess how populations of skin, oral, and fecal microbes change over time during hospitalization in the pediatric intensive care unit (PICU).Methods: We sampled the skin, oral cavity, and fecal
samples of 10 children after admission to the PICU. Additional samples were taken twice weekly until the patients were discharged from the PICU. When stool samples were not available, rectal swabs
were collected. Medical therapies and interventions were recorded, including antibiotic exposure. For each sample, bacterial DNA encoding the 16S ribosomal RNA gene was extracted, amplified and
pyrosequenced.  QIIME software was used to make taxonomic identifications and calculations of microbial diversity.Results: An average of 9 samples were collected from each study subject (range1-
27). Clustering analysis of microbial communities revealed that samples clustered strongly together by location of sampling (e.g. mouth vs. skin). For most individuals, the composition of the microbial
communities at each body site changed significantly during the PICU stay. Community diversity, particularly in oral and skin samples, decreased over time. In fecal samples, the most abundant genera
were Bacteroides, Enterococcus, Parabacteroides and various clostridial genera. The overall abundance of gram-negative pathogens from the phylum Proteobacteria was increased in the gut relative to
published data from healthy individuals.  In the oral cavity, we observed a high abundance of known oral microbes such as Prevotella and Streptococcus, and also oral pathogens such as
Porphyromonas. On the skin, we observed a surprising abundance of taxa normally present in the gut such as Bacteroides and Enterococcus. Importantly, in several patients with positive blood and/or
tracheal aspirate cultures, we demonstrated that the organisms isolated in culture (e.g. Enterococcus and Pseudomonas) were also dominant members of the microbiome communities. In one patient
(Figure 1), we demonstrated that the heavy growth of Pseudomonas in the oral cavity preceded clinical pneumonia caused by the same organism by at least 2 days.Conclusions: The microbiome is not
stable over time in the PICU population.  Community composition and complexity decrease over time, and changes in the microbiome seem to correlate with clinical episodes of infection.  Future work
will seek to determine whether real-time monitoring of the microbiome can be leveraged to improve outcomes of PICU patients, e.g. by enabling early detection of nosocomial infections. 



34.05 Intestinal Application of Pi-PEG Maintains the Health-promoting Microbiota, Suppresses the Effect of Gut Pathobiota on Immune Signaling, and
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Introduction: During prolonged critical illness, the intestinal tract is subjected to multiple physiologic stressors which results in a major disturbance in the gut microbial ecology shifting the normal
intestinal “microbiome” to a “pathobiome” consisting of multi-drug resistant (MDR) and virulent healthcare-acquired pathogens.  We have developed a compound, Pi-PEG15-20, a phosphate (Pi) rich
compound covalently bonded to PEG to deliver and embed Pi into the host tissue with the aim of preserving the microbiome while attenuating the virulence of the pathobiome.Methods: To test this, we
use a well- established mouse model of lethal gut-derived sepsis by subjecting mice to an otherwise recoverable surgical injury (30% hepatectomy) and intestinal inoculation (via direct cecal puncture)
with a human pathogen community (HPC) consisting of 4 MDR pathogens isolated from the stool of a patient with severe sepsis. A 1cc of a 5% solution of Pi-PEG or H2O was administered via rectal
enema 24 hours prior to the surgical injury and microbial exposure and the mice were followed for mortality. Cecal contents were harvested to analyze microbial protein composition via proteomics and
to  identify their taxa with 16S rRNA analysis. To determine the inflammatory potential of the cecal contents, lysates were prepared from fresh cecal contents and inoculated onto bone marrow-derived
dendritic cells (BMDC) treated with retinoic acid and TGF-B to shape them toward intestinal DCs. Cytokine production of IL-6 and IL-12p40 was then measured.Results: Mice given an H20 enema prior
to hepatectomy and injection of the HPC into the intestines (HPC/H20) had a mortality rate of 80% at 72 hours. In contrast, mice who had received a Pi-PEG enema prior to surgical injury and intestinal
inoculation (HPC/Pi-PEG) appeared completely healthy at one week after surgery (n=5/group, P<0.01). Proteomics and 16S rRNA analysis of the cecal contents demonstrated that in the HPC/H2O
group,  there was a disappearance of several species of normal health- promoting microbiota and an increase in Enterobacteriaceae related proteins (including but not limited to HPC releated
proteins). In contrast, microbial composition in HPC/Pi-PEG group aligned to the untreated control group. Levels of IL6 and IL12p40 released by BMDCs exposed to cecal lysates from the HPC/Pi-PEG
group were significantly lower (n=6/group, P<0.05) compared to both controls (HPC/H20 and normal control mice).Conclusions: Preoperative administration of Pi-PEG protected mice from mortality in
our sepsis model. The proteomics and 16S analyses suggest that Pi-PEG maintains the normal diverse health- promoting microbiome, and suppressed the pathobiome. BMDC assays demonstrated
that Pi-PEG suppressed the pro-inflammatory potential of the pathobiome as judged by its attenuated ability to induce IL-6 and IL-12p40 by BMDCs. Pi-PEG 15-20 may offer a novel therapeutic strategy
to preserve the microbial ecology during physiologic stress.   



34.06 Biologicals Targeting Myostatin/GDF-11/Activ ins Prev ent Burn-Induced Muscle Loss in Mice

J. Munoz1, G. Cheng1, F. Pedroso6, P. Spalding5, C. Morris3, P. Bialek3, M. St. Andre3, M. Puppa4, J. Carson4, L. Koniaris1,2, T. A. Zimmers1,2  1Thomas Jefferson University,Surgery,Philadelphia, PA,
USA 2Indiana University School Of Medicine,Surgery,Indianapolis, IN, USA 3Pfizer,Rare Disease Research Unit,Cambridge, MA, USA 4University Of South Carolina,Department Of Exercise
Science,Columbia, SC, USA 5University Of Miami,Surgery,Miami, FL, USA 6Columbia University College Of Physicians And Surgeons,Surgery,New York, NY, USA.

Introduction: Burns cause chronic inflammation and hypermetabolism, with muscle wasting and organomegaly.  Myostatin is a tonic inhibitor of muscle growth. Myostatin and the closely related ligands
Activins and GDF-11 can induce wasting and have been implicated cancer cachexia. We evaluated inhibitors of differential specificity to preserve muscle mass. Methods: Mice were subjected to a 20%
body surface area burn, known to induce 5% loss of body mass and 15-20% loss of muscle over 14d. Mice received functionally distinct biologicals: a monoclonal antibody against myostatin, RK35, a
chimeric myostatin pro-peptide/Fc fusion, or a soluble form of the common receptor, ACVR2B-Fc. Organs size, body composition and strength were measured. Effects on myostatin signaling were
assessed by assay for pSMAD2. Results: Burn injury reduced muscle and fat mass and bone mineral density, and induced cardiac hypertrophy, inflammation and hepatosplenomegaly. All three
biologicals completely prevented muscle wasting. All three inhibitors also prevented burn-induced reductions in myofiber size and body strength. Consistent with blocking ACVR2B signaling, reduced
pSMAD2 was observed in myonuceli and satellite cells. ACVR2B/Fc also blocked loss of bone mineral density afer burn injury. None of the treatments had a significant effect on serum cytokine levels,
cardiac hypertrophy, organomegaly or fat loss.Conclusions: RK35, myostatin pro-peptide/Fc and ACVR2B/Fc all blocked burn-induced muscle wasting in mice, suggesting that myostatin and related
ligands are causal of muscle loss. Muscle preservation was achieved without reducing other parameters of inflammation, indicating these processes are separable. These compounds show promise
to preserve muscle and function in patients with burn injury. 



34.07 Dev elopment of a Nov el Neuroprotectiv e Strategy: Synergistic Treatment With Hypothermia and Valproic Acid Improv es Surv iv al in Hypoxic
Hippocampal Cells

G. Jin3, B. Liu3, Z. You2, S. E. Dekker3, T. Bambakidis3, J. Maxwell3, I. Halaweish3, D. Linzel3, H. B. Alam3  2Massachusetts General Hospital,Surgery,Boston, MA, USA 3University Of
Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: Therapeutic hypothermia and histone deacetylases inhibitors (HDACI), such as valproic acid (VPA), have independently been shown to have neuroprotective properties in models of
cerebral ischemic and traumatic brain injury. However, the depth of hypothermia and the dose of VPA needed to achieve the desired result are logistically challenging. It remains unknown whether these
two promising strategies can be combined to yield synergistic results. We designed an experiment to answer this question by subjecting hippocampal-derived HT22 cells to severe hypoxia in-
vitro.Methods: Mouse hippocampal HT22 cells were exposed to cobalt chloride (CoCl2) 200 µmol, which creates severe hypoxic conditions in-vitro.  Hypoxic cells were treated with 1 mM of VPA, a
concentration within the typical therapeutic range, and incubated at 32 or 37 degree C for 30 hours (n= 4/condition). Cellular viability was evaluated by MTT (3-(4, 5-Dimethylthiazol-2-yl)-2, 5-
diphenyltetrazolium bromide) and lactate dehydrogenase (LDH) release assays. Levels of acetylated histone H4 were measured by Western blotting 6 and 24 hours following the VPA treatment as a
marker of biologic effectiveness (increase in histone acetylation).Results: High levels of acetylated histone H3 were detected in the VPA treated cells. Release of LDH (figure) was greatly suppressed
following the combined hypothermia + VPA treatment (0.269 ± 0.003) versus VPA (0.836 ± 0.026) or hypothermia (0.451 ± 0.005) treatments alone (p < 0.05).  MTT assay showed that the number of
viable cells increased by 29.3% when VPA and hypothermia were used in combination (p < 0.05).Conclusions: This is the first study to demonstrate that the neuroprotective effects of VPA and
hypothermia are synergistic. This novel approach can be used to develop more effective therapies for the prevention of neuronal death.  



34.08 Taiwan Surgical Association International Visitor. The Bio-mechanisms of Regenerativ e and Immunomodulatory Effects in Adipose-deriv ed
Mesenchymal Stem Cells

Y. Kuo1,2  1Kaohsiung Chang Gung Memorial Hospital,Department Of Surgery,, TAIPEI, Taiwan 2Chang Gung Memorial Hospital,Chang Gung, Taipei, Taiwan.

Introduction: Adipose-derived stem cells (ASCs) are attractive cell sources in regenerative medicine. Studies indicated that bone marrow-derived mesenchymal stem cells (BM-MSCs) and adipose-
derived stem cells (ASCs) are equally capable of differentiating into various lineages of the mesenchyme and rendering immunosuppressive and immune modulatory effect in vitro and in vivo. In this
presentation, we will present our work and focus on the bio-mechanisms of immune modulation and regeneration effects of ASCs.Methods: According the regenerative effect of ASCs, studies indicated
ASCs enhanced wound healing might through promotion of tissue repair included increasing multiple growth factors, cytokines, collagens, and promotion of keratinocyte migration. Our animal study
revealed treatment with multiple rounds of ASCs significantly enhances the process of wound healing in diabetes. This improvement is characterized by associated with augmented local
epithelialization, increased neo-vascularization and cellular recruitment. Analytical results revealed that the wound area was significantly reduced in the ASCs-treated rats as compared to the control (P
< 0.001). Histological findings revealed significant increase in neo-vessels in ASC group as compared to the control. In immunohistochemical stain, significant increases in EGF, VEGF, eNOS, and vWF
expressions were noted in the treatment group as compared to the control. The GFP+-ASCs were injected in wound edge and the results revealed significant expression in the subdermal layer of
wound margin by fluorescence microscope.Results: In contrast, the immune regulatory effects of ASCs have been studied. Our study indicated ASCs exert immunomodulatory effects including
suppressing T cell proliferation and increasing the expressions of CD4+/CD25+/Foxp3+ regulatory T cells in vitro. Matured dendritic cells (DC) are strong antigen presenting cells (APC) and highly
potent immuno-stimulatory cells to induce allograft rejection. Our study revealed ASC suppressed the effect of DC induction of CD4+ T-cell proliferation. DC co-cultured with ASCs showed significant
inhibition of DC differentiation by the decreasing MFI of MHC class II and CD86 expressions. Recent study revealed that ASCs combined with short-term immunosuppressant have a positive effect in
prolongation of rodent and miniature swine hind-limb allograft survival in vivo. ASC suppressed DC maturation is correlated with indoleamine 2, 3-dioxygenase (IDO) expression in mature DC in
vitro.Conclusions: Results obtained from this review provided important information of ASCs regarding the bio-mechanisms of immune-modulation and regeneration medicine.
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34.09 ESSR Brendel Prize Winner: Methane Release In Humans Under Oxido-Reductiv e Stress Conditions

E. Tuboly1, B. Babik2, G. Bartha1, G. Kisvari4, V. Seredi2, A. Mohacsi3, A. Szabo3, A. Vegh4, G. Szabo3, M. Boros1  1Institute Of Surgical Research, University Of Szeged,Szeged, , Hungary 2Institute Of
Surgical Research, University Of Szeged,Department Of Anaesthesiology And Intensive Therapy,Szeged, , Hungary 3Institute Of Surgical Research, University Of Szeged,Department Of Optics And
Quantum Electronics,Szeged, , Hungary 4Institute Of Surgical Research, University Of Szeged,Department Of Pharmacology And Pharmacotherapy,Szeged, , Hungary.

Introduction: Recently we have demonstrated significant methane (CH4) production in eukaryotic cells in oxido-reductive stress conditions (Cell Physiol Biochem 2008). Our aim was to investigate the
possibility of non-bacterial methanogenesis in humans, and to identify the CH4-producing capacity of transient suspension of the cardiac action in patients exposed to heart surgery.Methods: Breath
samples were taken from the ventilator or the mechanical pump-oxygenator outputs in 10 patients during heart surgery, the exhaled CH4 production was analyzed with a newly-developed online gas
detection method based on photoacoustic spectroscopy. During surgeries, systemic hemodynamics and blood pO2, pCO2 and pH values were regularly monitored. Control breath samples were taken
in matching group of 15 healthy individuals.Results: Right after artificial cardiac arrest the breath CH4 concentration elevated promptly (10.75±3.06 ppm) in comparison with the baseline values
(8.725±2.71 ppm), independently from blood gases, age, sex, or the cause that required surgery. During identical time frame change in methane output was not detected in healthy control population
(baseline: 12.22±5.72 ppm; end values: 12.46±5.717 ppm).Conclusions: Transient myocardiac hypoxia, caused by the administration of cardioplegic solution, resulted in increased exhaled CH4
concentrations. CH4 release might be indicator of an acute oxido-reductive stress episode accompanied by transient mitochondrial dysfunction. Detection of CH4 may be diagnostic tool in pathological
states, where hypoxic stress is involved. Supported by OTKA K75161, OTKA K104656, TÁMOP-4.2.2/B-10/1-2010-0012. This research was realized in the frames of TÁMOP 4.2.4. A/2-11-1-2012-0001
„National Excellence Program – Elaborating and operating an inland student and researcher personal support system convergence program”. The project was subsidized by the European Union and
co-financed by the European Social Fund. 
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34.10 Surgical Association International Visitor. Trauma Initial Management in a Hostile Env ironment on a forward surgical post in the Colombian Jungle,
during continuing military

J. C. Gomez-Rodriguez1  1Universidad Militar Nueva Grenada De Bogota,Bogota, , Colombia.

Introduction: Methods: Results: Conclusions:



>

35.01 Nitr ic Oxide Inhibits Neointimal Hyperplasia v ia Regulation of Superoxide Dismutase-1: In Viv o and In Vitro Ev idence of Nitr ic Oxide-Mediated Redox
Regulation

E. S. Moreira1,2, N. C. Koo1, J. Mart�nez1,2, M. R. Kibbe1,2  1Feinberg School Of Medicine - Northwestern University,Division Of Vascular Surgery,Chicago, IL, USA 2Northwestern University,Institute For
BioNanotechnology In Medicine,Chicago, IL, USA.

Introduction: We have previously demonstrated that nitric oxide (NO) inhibits neointimal hyperplasia in association with differential regulation of superoxide dismutase-1 (SOD-1) protein levels
throughout the arterial wall in vivo and cell type-specific regulation in vitro. Specifically, we found that NO increases SOD-1 and correspondingly decreases reactive oxigen species (ROS) levels in
vascular smooth muscle cells (VSMC), but has no effect on SOD-1 levels in endothelial cells and adventitial fibroblasts. Given the role of  ROS in stimulating cellular proliferation, we hypothesize that
NO-dependent regulation of SOD-1 accounts for its ability to inhibit neointimal hyperplasia. To test this hypothesis, we evaluated the ability of NO to regulate SOD-1 activity and correlated that with cell
proliferation in vitro. To validate the in vivo relevance of the NO-dependent SOD-1 regulation, we assessed the efficacy of NO at inhibiting hyperplasia in SOD-1 knockout (KO) mice.Methods: Primary
VSMC were isolated and propagated from male Sprague Dawley rats and used at passage 4-9. Cells were exposed to the NO donor DETA/NO (0.5–1.0 mM) for 24 h with or without addition of
polyethylene glycol(PEG)-SOD (100 nM). SOD activity was assayed with a colorimetric activity kit. Proliferation was assessed by tritiated thymidine incorporation. The wire femoral injury model was
performed in 10-week old SOD-1 KO and wild type (WT) mice with or without periadventitial application of the NO donor PROLI/NO (1 mg). Neointimal hyperplasia was assessed morphometrically after
2 weeks.Results: DETA/NO induced a 1.5-fold increase in SOD-1 activity in VSMC (p<0.05) in agreement with our previous results showing an increase in SOD-1 protein and a decrease in ROS levels.
Treatment of VSMC with PEG-SOD caused a similar increase in activity (1.6-fold increase, p<0.05). The addition of NO to VSMC pre-treated with PEG-SOD resulted in greater inhibition of proliferation
compared to NO alone (50% vs. 35%, p<0.05). To test if there is a correlation between SOD levels and the ability of NO to inhibit neointimal hyperplasia in vivo, we compared the effects of the NO donor
PROLI/NO in the femoral artery wire injury model in WT and SOD-1 KO mice. In both models, NO decreased neointimal hyperplasia after injury. However, NO had a greater effect on inhibiting neointimal
formation in WT compared to KO mice (70% vs. 45% reduction of intima/media area ratio, p<0.05). Moreover, whereas NO caused a 50% decrease in percent occlusion and a 50% increase in lumen
area after injury in WT mice, it had no effect on these parameters in KO mice.Conclusions: NO induces an increase in SOD-1 activity in VSMC in vitro that correlates with an increased NO-dependent
inhibition of proliferation. In vivo, NO was more effective at inhibiting hyperplasia in WT mice compared to SOD-1 KO mice. Our results suggest that ROS modulation via regulation of SOD-1 levels is a
novel mechanism by which NO inhibits neointimal hyperplasia



35.02 Histone Methylation Changes Result in an Unrestrained Proinflammatory M1 Macrophage Population that Delay Wound Healing in a Murine Model of
Type 2 Diabetes.

K. A. Gallagher1, A. Joshi1, E. Hogikyan1, D. Coleman1, P. K. Henke1, S. Kunkel2  1University Of Michigan,Vascular Surgery/Surgery,Ann Arbor, MI, USA 2University Of Michigan,Pathology,Ann Arbor, MI,
USA.

Introduction: Diabetic wounds are characterized by a chronic inflammatory state that is maintained by overexpression of pro-inflammatory cytokines generated by macrophages.  In normal wound
healing, macrophages mobilized from the circulation initially exhibit an M1 phenotype and secrete pro-inflammatory mediators (i.e., IL-12) followed by a prolonged M2 anti-inflammatory phase.  In type 2
diabetes (T2D), this M1 to M2 switch appears to be markedly attenuated. Work from our lab has shown that modifications to histones set an “epigenetic signature” at the promoter region of IL-12 (a key
M1 macrophage gene) in bone marrow (BM) stem and progenitor cells. However, the impact of this epigenetic signature on peripheral macrophage phenotypes in diabetic wounds has not been
studied.  We hypothesized that these histone methylation changes in BM cells are maintained in peripheral macrophages and promote an M1 dominant phenotype in diabetic wounds that results in
impaired wound healing.Methods: Hindlimb wounds (4mm) were created on 40 diet-induced obese (DIO) (model for T2D) and wildtype control mice. These wounds were monitored daily and changes
in wound area were assessed using Image J software (NIH). Immunohistochemical analysis of wounds was performed at several time points post-wounding. Flow cytometry was performed on
CD11b+ cells isolated via ferromagnetic beads from wounds to assess for macrophage phenotypes (M1- CD86+, M2- CD206+). Bioplex was performed to determine protein levels of IL-12 (M1 cytokine)
and IL-10 (M2 cytokine) in the wounds.  Chromatin Immunoprecipitation (ChIP) analysis for H3K27 (a repressive methylation mark) was performed on CD11b+ macrophages isolated from
wounds.Results: Wound healing was delayed in DIO mice compared to controls and immunohistochemical analysis of wound tissue in DIO mice demonstrated increased M1 macrophages.  Flow
cytometry (FACS) analysis of CD11b+ macrophages that were isolated from DIO and controls showed increased M1 macrophages (CD68+/CD86+) in DIO wounds as compared to controls.  The ratio of
IL12/IL10 was increased in DIO wounds at 3 and 7 days post-wounding.  Consistent with previous findings in the bone marrow stem and progenitor cell population of DIO mice and the increased IL-12
expression, the H3K27 repressive methylation mark was decreased at the IL-12 promoter in DIO CD11b+ cells isolated from wounds as compared to controls. (Figure 1)Conclusions: Epigenetic
changes in BM cells appear to be maintained in wound macrophages and result in increased M1 macrophages in DIO wounds. Manipulation of these histone marks could allow for development of new
therapies to prevent chronic inflammation in diabetic wounds.



35.03 Sex-based Differential Regulation of Oxidativ e Stress by Nitr ic Oxide

R. C. Morales1,4, E. S. Moreira2,4, N. Cant�-Medell�n3, E. E. Kelley3, M. R. Kibbe2,4  1Northwestern University,Department Of Biotechnology,Chicago, IL, USA 2Feinberg School Of Medicine -
Northwestern University,Division Of Vascular Surgery,Chicago, IL, USA 3University Of Pittsburg,Vascular Medicine Institute,Piitsburgh, PA, USA 4Northwestern University,Institute For BioNanotechnology
In Medicine,Chicago, IL, USA.

Introduction: Our lab previously reported that nitric oxide (NO) is more effective at inhibiting neointimal hyperplasia following arterial injury in male versus female rodents.  However, the etiology for this
differential efficacy is unclear.  Given the role of superoxide in regulating cellular proliferation, and the finding that NO regulates superoxide dismutase-1 (SOD-1) levels in the vasculature, we
hypothesized that NO differentially regulates SOD-1 levels based on sex, with a greater effect on male SOD-1 levels.  To investigate this hypothesis, we evaluated several aspects of superoxide
metabolism, including sod1 gene expression, SOD-1 protein levels, and superoxide levels, in male and female vascular smooth muscle cells (VSMC) with and without exposure to NO.Methods: VSMC
harvested from the aortae of male and female Sprague-Dawley rats were used from passages 3-9.  Sex of the VSMC was verified via PCR.  Following exposure of the VSMC to the NO donor,
diethylenetriamine NONOate (DETA/NO, 0.5-1.0mM), superoxide levels were measured by incubating the cells with the fluorogenic probe dihydroethidium (DHE) followed by direct HPLC quantification
of the specific reaction product, 2-hydroxyethidium (2-OH-E).  Superoxide levels were also quantified by electron paramagnetic resonance (EPR) using the cell-permeable spin probe, 1-hydroxy-3-
methoxy-carbonyl-2,2,5,5-tetramethylpyrrolidine (CMH). sod1 gene expression was assayed by qPCR, and SOD-1 protein levels were detected by Western blot analysis.Results: Interestingly, DETA/NO
caused a 1.4-fold increase in SOD-1 protein levels (P<0.05) in male VSMC at 24 hours, whereas it had no effect on female VSMC.  Correspondingly, the increase in SOD-1 protein levels was preceded
by a 2.4-fold increase in sod1 gene expression in male VSMC after only 6 hours of exposure to DETA/NO (1mM, P<0.001).  No effect on gene expression was observed in female VSMC.  EPR data
demonstrated a decrease in superoxide levels in male VSMC following exposure to DETA/NO for 24 hours (1mM, P=0.001) but no effect in female VSMC, in agreement with the observed effects on
SOD-1 protein.  These results were confirmed by HPLC detection of 2-OH-E showing a decrease in superoxide levels in male VSMC exposed to DETA/NO (0.5-1.0mM, P<0.001) and no effect on
superoxide levels in female VSMC.Conclusions: Sex affects how NO modulates superoxide levels through differential regulation of SOD-1.  Our data suggest that this sex-based regulation of the redox
environment could account for the higher efficacy of NO at inhibiting neointimal hyperplasia in male versus female rodents.



35.04 Nitr ic Oxide Induces Ubiquitination of UbcH10 by Increasing the Activ ity of the Anaphase-Promoting Complex

N. D. Tsihlis1, K. W. Freischlag1, M. R. Kibbe1  1Northwestern University,Vascular Surgery,Chicago, IL, USA.

Introduction: Nitric oxide (NO) prevents vascular smooth muscle cell (VSMC) proliferation by causing G0/G1 cell cycle arrest. We have previously shown that the ubiquitin-conjugating enzyme UbcH10
directly regulates VSMC proliferation and that NO decreases UbcH10 levels by increasing levels of ubiquitinated UbcH10 (Ub-UbcH10). What remains unknown is the mechanism by which NO does
this. Since the anaphase-promoting complex (APC) is the ubiquitin ligase binding partner to UbcH10, we hypothesize that NO increases APC activity, leading to increased levels of Ub-
UbcH10.Methods: VSMC cultured from the aortae of Sprague Dawley rats were subjected to cell cycle arrest at the G2/M transition by single thymidine block, and then released into normal medium with
or without the NO donor DETA/NO. Cells were allowed to grow for 24 h after release from thymidine block in order to reach G1 and attain maximum APC levels. Cell cycle progression was determined by
flow cytometry of propidium iodide-stained VSMC. Immunoprecipitation (IP) of the APC from VSMC was performed using a cdc27 antibody. APC activity was assayed using recombinant E1, ubiquitin,
UbcH10, and reaction buffer, in the presence or absence of PROLI/NO or DPTA/NO. Levels of UbcH10, ubiquitin, and the APC subunit cdc27 were assessed via Western blot analysis.Results: Flow
cytometry confirmed that VSMC were arrested at G1 after release from the single thymidine block, though fewer VSMC exposed to DETA/NO were in the G1 phase relative to control (47.6% vs. 57.6%).
The APC activity assay was conducted on these growth-arrested VSMC in the absence and presence of NO donors of different half-lives (PROLI/NO t1/2 = 2 s or DPTA/NO t1/2 = 3 h) in order to evaluate
the effects of NO exposure before IP, as well as NO exposure during the APC activity assay.  NO exposure either before or during the APC assay was uniformly found to increase APC activity, as
evidenced by more Ub-UbcH10. In addition, we saw that NO-treated VSMC displayed increased levels of cdc27 relative to control VSMC. Interestingly, we observed the greatest increase in APC activity
when the shortest half-life NO donor evaluated, PROLI/NO, was directly exposed to the APC.  Exposure of VSMC to NO for 24 hours resulted in the least increase in APC activity among all NO-treated
groups.Conclusions: Confirming our hypothesis, we showed that NO increased activity of the APC, as seen by increased levels of Ub-UbcH10. Exposure of the APC directly to NO resulted in the
greatest increase in activity, and the shortest half-life donor PROLI/NO was most effective. This is especially relevant, since we have previously shown that PROLI/NO is the most effective NO donor at
inhibiting neointimal hyperplasia in vivo. These data provide insights to the mechanism through which NO affects VSMC proliferation by increasing ubiquitination of UbcH10. The APC may be a valuable
target in formulating therapeutics for preventing neointimal hyperplasia in the vascular patient population.



35.05 Early Experimental Stasis But Not Non-Stasis Venous Thrombosis Resolution Is Dependent On Tlr9 Mediated Neutrophil and Platelet Functions

O. El-sayad1, C. Luke1, M. Elfline1, P. Henke1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: Recent work has shown that activated PMNs release prothrombotic neutrophil extracellular traps (NETs) and elastase. We have previously shown that stasis venous thrombosis (VT)
resolution is toll like receptor (TLR)-9 dependent but the mechanisms are not fully elucidated. We hypothesize that TLR9 signaling directly mediates PMN and possibly platelet related thrombotic
activity.Methods: Stasis VT was induced by inferior vena caval (IVC) ligation and non-stasis VT was induced by electrolytic injury in TLR9-/- and WT mice. Thrombus and vein wall were harvested at 2d
and processed for thrombus wt/length, western immunoblotting for markers of NETs (citrullinated histones, H3; PMN-elastase) and the anticoagulant, tissue factor pathway inhibitor (TFPI), and
immunoassays for uric acid and caspase-3. PMN and platelet depletion was accomplished by specific antiserum with serum control. All N ≥ 5.Results: As shown previously, VT resolution was impaired
in TLR9-/- mice in the stasis model as they had 20% larger thrombi (P<.05) as compared with WT controls. Thrombi from TLR9-/- mice had 73% greater H3, 30% greater PMN-elastase and 59%
reduction in TFPI (all P<.05). In the non-stasis model, VT size was not different between TLR9-/- and WT mice and no differences in concentration of H3 and TFPI were found. Compared with non-
specific serum, PMN depletion (>70%) in TLR9-/- mice reduced VT size by 30% (P<.001) but did not affect VT size in WT mice. Similarly, platelet depletion (>90% reduction) reduced VT size in TLR9-/-
mice by 15% (P < .01) but did not significantly reduce VT size in WT. TLR9 agonist treatment in WT mice reduced VT size by 14% (P<.01) but did not affect elastase, H3, TFPI, or other measures of
thrombus necrosis or apoptosis (Uric acid or Caspase 3).Conclusions: Sterile inflammation processing in VT via TLR9 is model dependent. PMNs, with intact TLR9 signaling, are important for early
stasis VT resolution, likely via modulating NET production and TFPI. Similarly, intact TLR9 signaling in platelets also impacts normal stasis VT resolution. Lastly, TLR9 agonist therapy works
independently of NETs and elastase.



35.06 Modulation of Autophagy by Chloroquine Affects HMGB1 Expression and Release in Ischemic Skeletal Muscle

J. Xu1, X. Cui1, P. Loughran1, E. Tzeng1, U. Sachdev1  1University Of Pittsburgh,Division Of Vascular Surgery,Pittsburgh, PA, USA.

Introduction: Chronic limb ischemia results in significant morbidity in patients who cannot be revascularized. Autophagy, a process by which stressed cells consume intracellular proteins and
organelles to provide energy, has only recently been described in skeletal muscle, and may ultimately be a medical target to improve muscle tolerance of ischemia.  Autophagy also has been tied to
functions of extra-nuclear HMGB1, which we have shown promotes angiogenesis in ischemic skeletal muscle.  We hypothesize that autophagy occurs in ischemic muscle, and modulates both serum
and cellular levels of HMGB1.Methods:  C3H/HeOuJ mice were subjected to femoral artery ligation on the right hindlimb, and exposure of the vessels without ligation on the left.  Before the induction of
ischemia, mice were treated with IP injection of chloroquine (CQ), which inhibits autophagy by preventing autophagosome-lysosome fusion.  Twenty four hours after ischemic injury, mice were
sacrificed and muscles were evaluated by immunohistochemistry for mitochondrial staining, expression patterns of the autophagic marker LC3, presence of sarcoplasmic HMGB1, and serum HMGB1
levels.Results: Ischemia resulted in an increase in mitochondrial staining in both buffer and CQ treated animals.  LC3 maintained a reticular pattern of expression throughout the cell and was
increased in the setting of ischemia in buffer treated animals (Figure 1).  However, mice treated with CQ did not demonstrate an increase in LC3 staining in ischemic hindlimbs.  Additionally, CQ
attenuated the increase in sarcoplasmic HMGB1 that was seen in response to ischemia (Table 1). Paradoxically, CQ resulted in higher levels of serum HMGB1 than seen in animals treated with a
control buffer (301.1 ± 47.2 vs. 497.7 ± 61.5 pg/ml, Buffer to CQ; p <0.03, N=3/group). Conclusions: The initiation of autophagy, characterized by an increase in LC3, is seen in skeletal muscle 24 hours
after ischemia.  This increase in expression can be blocked by the autophagy inhibitor chloroquine.  Of interest, modulation of autophagy appeared to have opposite effects on sarcoplasmic and serum
levels of HMGB1, an alarmin that may have pro-angiogenic effects in ischemic muscle. Further studies are required to understand how autophagy and its modulation may affect long-term recovery from
muscle ischemia. Understanding the mechanisms by which skeletal muscle tolerates ischemia may improve medical therapies for nonreconstructable patients with PAD.





35.07 SDF-1 Mediated Endothelial Cell-Stromal Interactions Regulate the Adipose Niche Microenv ironment

Z. N. Maan1, R. C. Rennert1, D. Duscher1, M. T. Chung3, K. Paik1, T. Fujiwara1, M. Rodrigues1, N. Ho1, M. Perez1, M. Sorkin2, M. Hu1, M. T. Longaker1, G. C. Gurtner1  2University Of Michigan,Plastic &
Reconstructive Surgery,Ann Arbor, MI, USA 3University Of Kentucky,College Of Medicine,Lexington, KY, USA 1Stanford University,Plastic & Reconstructive Surgery,Palo Alto, CA, USA.

Introduction: Chronic, poorly healing wounds, typically occurring in the setting of diabetes, remain a significant problem in clinical practice1. Adipose derived stromal cells (ASC’s) are gaining increased
attention for wound healing applications. Unfortunately, diabetes affects the ASC niche environment and impairs the neovascular potential of ASC’s2, reducing their efficacy in augmenting wound
healing3, limiting the therapeutic potential of autologous cell-based approaches. The factors involved in maintaining the ASC niche microenvironment are incompletely understood, though recent
studies have suggested a role for endothelial cell-stromal interactions4, potentially mediated by stromal-cell derived factor 1 (SDF-1)5,6. Interestingly, SDF-1 expression has been shown to be impaired
in the setting of diabetes7. Using a novel, Cre-lox genetic knockout, murine model, we study the effect of global (gKO) and endothelial cell-specific SDF-1 knockout (eKO) on the ASC niche environment
and ASC function.Methods: Inguinal fat pads were harvested from wild type (WT), diabetic, gKO and eKO mice. Whole tissue, representing the ASC niche, was processed for qRT-PCR. Primary ASCs
were harvested from fat for FACS analysis and cell culture. BrdU proliferation assay, human umbilical vein endothelial cell (HUVEC) co-culture tubulization assay in growth factor reduced (GFR)
matrigel, adipogenic differentiation assay and survival assay were carried out on cells in passage 1.Results: ASC’s from eKO and gKO mice demonstrated decreased proliferative capacity (*p<0.001)
and survival (*p< 0.05) compared to WT, as well as decreased ability to induce tubulization of HUVECs (*p<0.01), similarly to diabetic ASCs. Adipogenic differentiation was significantly increased in eKO
and gKO groups compared to WT (*p<0.01). eKO and gKO adipose tissue, representing the niche environment, demonstrated dramatic downregulation of FGF-2, VEGF, PDGF and their complimentary
receptors, similarly to diabetic tissue (*p<0.001).Conclusions: Endothelial cell-stromal interactions, mediated by SDF-1, play a pivotal role in maintaining ASC niche homeostasis and preserving the
functional capacity of ASCs. In the absence of SDF-1, ASCs are shunted towards adipogenesis, with reduced proliferative and pro-angiogenic capacity, impacting their physiological role within the
adipose niche environment and their therapeutic potential in treating ischemia. The dysfunction of ASCs in diabetes may be related to downregulation of SDF-1 and subsequent disruption of the
physiological cytokine milieu. Further investigation of the role of SDF-1 in ASC homeostasis and function, particularly in the context of diabetes, is ongoing to inform the development of autologous cell
based therapies.



35.08 Endothelial Cell Production of SDF-1 Critically Regulates Cytokine Expression and Neov ascular ization during Wound Healing

Z. N. Maan1, N. Ho1, R. C. Rennert1, D. Duscher1, M. Sorkin2, M. Rodrigues1, J. S. Chen1, N. Vial3, M. Perez1, M. Findlay1, G. C. Gurtner1  1Stanford University,Plastic & Reconstructive Surgery,Palo Alto,
CA, USA 2University Of Michigan,Plastic & Reconstructive Surgery,Ann Arbor, MI, USA 3University Of Pittsburg,Plastic & Reconstructive Surgery,Piitsburgh, PA, USA.

Introduction: Chronic, poorly healing wounds remains a significant problem in clinical practice, especially in the elderly and patients with diabetes mellitus. Poor neovascularization is thought to be
fundamental to this problem1.  Stromal-derived factor-1 (SDF-1) is a chemokine involved in neovascularization and thought to play a major role in trafficking progenitor cells to ischemic tissue, under a
HIF-1α dependent mechanism2.  Recent studies have found that diabetics and the elderly are deficient in SDF-13,4, suggesting a possible mechanism for poor wound healing. To better understand the
role of SDF-1 in this setting, we studied the effect of global (gKO) and endothelial cell-specific SDF-1 knockout (eKO) on wound healing and cell behavior, utilizing newly developed murine
models.Methods: A humanized excisional wound was created on the dorsum of gKO, eKO and wild type mice. Wounds were photographed and assessed at regular intervals. Tissue was harvested for
histology and qRT-PCR. The excisional wound model was repeated in eKO and WT mice parabiosed to GFP+ reporter mice to assess recruitment of circulating progenitor cells.Results: The eKO and
gKO groups similarly demonstrated slower wound healing, 15 days compared with 11.75 in the controls (*p=0.006). This effect became evident by day 8, with significantly increased mean wound area
relative to original size (control = 27%; gKO = 59%, *p=0.02; eKO = 55%, *p=0.03). WT mice demonstrated increased recruitment of circulating progenitor cells (GFP+, Lin-, CD64-) to wounds compared
to eKO mice (*p<0.001). qRT-PCR demonstrated reduced transcription of SDF-1 (*p=0.002), epidermal growth factor (EGF) (*p=0.002), vascular endothelial growth factor (VEGF) (*p=0.03) and fibroblast
growth factor-2 (FGF-2) (*p=0.02) in eKO mice v WT. Immunofluorescence studies demonstrated reduced expression of  SDF-1 (*p=0.008), VEGF (*p<0.05), FGF-2 (*p=0.006) and CD31 (*p=0.02) in
eKO v WT mice.Conclusions: SDF-1 plays a pivotal role in the wound healing response.  Knockout of SDF-1 expression from endothelial cells alone is sufficient to elicit a change in wound healing
phenotype. The importance of endothelial cell production of SDF-1 in wound healing is related to support of local cytokine expression, recruitment of circulating progenitor cells and promotion of
neovascularization. Further investigation of these knockout models is ongoing to better elucidate the biology of SDF-1 within wounds.





35.09 Activ ation of the NLRP3 Inflammasome Cascade Amplif ies TGFbeta Signaling During Acute Ascending Aortic Stress

J. C. Choi1,3, D. Wu1,2,3, Y. Zheng1, L. Zhang1, J. S. Coselli1,3, Y. H. Shen1,3, S. A. LeMaire1,2,3  1Baylor College Of Medicine,Division Of Cardiothoracic Surgery,Houston, TX, USA 2Baylor College Of
Medicine,Department Of Molecular Physiology And Biophysics,Houston, TX, USA 3Texas Heart Institute,Department Of Cardiovascular Surgery,Houston, TX, USA.

Introduction: It is well known that dysregulation of transforming growth factor-beta (TGFβ) activation plays a critical role in aortic damage, fibrosis, and subsequent dysfunction during the development of
thoracic aortic aneurysms and dissections (TAAD), particularly those involving the ascending aorta. However, the mechanisms leading to TGFb’s activation in TAAD remain to be identified. Having
recently found that activation of the NLRP3 inflammasome cascade promotes TAAD, we hypothesized that this cascade amplifies TGFβ signaling and causes aortic degeneration in the ascending
aortic wall in response to acute stress.Methods: Eight-week-old C56BL/6 (WT; n=10) and Nlrp3-/- (n=9) mice were challenged with 2000 ng/kg/min of angiotensin II (Ang II) for 1 week to induce
ascending aortic stress. Activation of TGFβ, elastic fiber fragmentation, and fibrotic changes in the aortic wall were evaluated. The direct effect of the NLRP3 inflammasome cascade on TGFβ signaling
was also investigated in cultured human thoracic aortic smooth muscle cells (SMCs).Results: Compared to Ang II-challenged WT mice, Nlrp3-/- mice had markedly reduced TGFβ and furin levels in the
ascending aorta, along with preserved elastic fiber architecture. Ang II challenge in WT mice decreased SM-22α expression in the medial SMCs, suggesting dedifferentiation of these cells. Additionally,
fibroblasts were increased in the adventitial layer and many of these fibroblasts also expressed SM-22α, suggesting potential transformation of SMCs into fibroblasts. Interestingly, this shift in cell type
was diminished in Ang II-challenged Nlrp3-/- mice. In our cell culture model, palmitic acid (PA) induced the NLRP3 inflammasome cascade and TGFβ expression and activation; this was inhibited by
knocking down NLRP3, ASC, and caspase-1 with specific siRNAs, suggesting the involvement of the NLRP3 inflammasome in TGFβ processing. Finally, caspase-1 was found to bind and interact with
furin, a key molecule in TGFβ maturation, indicating possible involvement of the NLRP3 inflammasome cascade in TGFβ processing.Conclusions: Acute stress leads to elevated TGFβ signaling levels,
fibroblast proliferation, and transformation of SMCs into fibroblasts in the ascending aorta. The NLRP3 inflammasome may play a role in stress-induced activation of TGFβ signaling, aortic damage,
and fibrotic remodeling by promoting TGFβ processing. Therapeutic strategies that inhibit this crosstalk may reduce the stress response and fibrotic remodeling in aortic disease, as well as other
pathological conditions.



35.10 Tobacco Smoke Exposure in Mice is Associated with Changes in the Expression of MMP-9 and MMP-2 in Infra-Renal Aortic Vascular Smooth Muscle
Cells

N. Airhart1, B. Arif1, T. Ennis1, J. Curci1  1Washington University,Vascular Surgery,St. Louis, MO, USA.

Introduction: Abdominal aortic aneurysms (AAA) are associated with the degradation of elastin in the aorta. Vascular smooth muscle cells (SMC) can play an active role in this process, with elevated
production of elastin degrading proteases that is further augmented by exposure to macrophages. Tobacco smoke exposure (TSE) is the greatest risk factor for AAA. In the murine elastase-perfusion
model of AAA, TSE results in increased elastolysis and larger AAA. We evaluated whether TSE in mice led to changes in the SMC which could promote AAA development.Methods: We cultured SMC
from aortas of control and TSE mice. MMP-2 and MMP-9 production was assessed using real-time PCR, zymography and western blots. Elastolytic activity of SMC was measured by culturing cells on
[3H]-elastin coated plates and measuring the solubilized [3H] in the media after 7 days. Experiments were also performed in the presence of mouse peritoneal macrophages suspended in transwell
inserts.Results: TSE led to an increase of MMP-9 and a decrease of MMP-2 mRNA in SMC. Culture with macrophages caused a large increase in MMP-9 mRNA production, especially in SMC from TSE
mice. Co-culture led to decreased MMP-2 expression in control mouse, but not TSE mouse SMC. Western blots and zymography showed approximately equal amounts of MMP-2 and MMP-9 protein in
media from TSE and control SMC. Culture with macrophages led to an equal increase of MMP-9 and no change in MMP-2 activity in TSE and control SMC. We did not detect a difference in the elastolytic
ability of SMC from TSE mice and control mice.Conclusions: TSE was associated with changes in MMP-9 and MMP-2 mRNA production by aortic SMC. SMC from TSE mice exhibited a unique response
to macrophages, with a large increase in MMP-9 mRNA expression. Although we did not detect a difference in MMP protein production or a difference in elastolytic activity with TSE mouse SMC, this
study shows that TSE can lead to changes in the SMC that could potentially contribute to AAA formation.



36.02 The Validity of CHADS2 Score as a Predictor of De Nov o Postoperativ e Atr ial Fibr illation in Adult Cardiac Surgery Patients

S. Sareh1, W. Toppen1, P. Hsiue1, N. Satou1, R. Shemin1, E. Buch2, P. Benharash1  1David Geffen School Of Medicine, University Of California At Los Angeles,Division Of Cardiac Surgery,Los Angeles,
CA, USA 2David Geffen School Of Medicine, University Of California At Los Angeles,Division Of Cardiology,Los Angeles, CA, USA.

Introduction: Occurrence of atrial fibrillation (AF) following cardiac surgery portends higher mortality and is associated with increased costs and risk of thromboembolism.  While many anatomic and
patient factors have been associated with AF, a simple clinical scoring system to identify patients at high risk of developing AF is lacking.  The CHADS2  score is widely utilized to predict the risk of stroke
in patients with AF. We aimed to assess the utility of this scoring algorithm in predicting the likelihood of de novo postoperative AF in cardiac surgery patients.Methods: From 2009-2013, 3454 adult
patients who underwent cardiac surgery at our institution were identified. Patients with a history of AF,  preoperative anti-arrhythmic use, and those receiving an operation for arrhythmia were excluded.
CHADS2 scores were calculated, and patients were grouped into low- (0), intermediate- (1, 2) and high-risk (≥3) categories. A multivariate regression model was developed to account for known risk
factors of AF— such as beta blocker use, dyslipidemia, smoking, obesity, peripheral vascular disease, and valvular operations— and to calculate adjusted odds ratios (AORs) with 95% confidence
intervals (CIs) using STATA 12.1. Predictive margins for CHADS2 scores were then calculated via the delta method.Results: A total of 344 (16.2%) patients developed POAF during their primary
hospitalization period, with 8.01%, 15.81%, and 22.32% of patients in the low-, intermediate- and high-risk groups, respectively (p<0.001). Mean CHADS2 scores for patients with postoperative AF and
patients without postoperative AF were 1.7 ± 1.3 vs. 2.2 ± 1.2 (p<0.001), respectively. CHADS2 score was a significant predictor of AF on multivariate logistic regression analysis (AOR 1.21, 95% CI 1.10-
1.34). As CHADS2 score increased from 0-6, the predicted probability of developing AF increased from 11.9% to 28.9% (p<0.001).When compared to the low-risk group, the intermediate-risk group had
a 1.9-fold and high-risk group had a 2.6-fold increase in the risk of AF (p<0.003).Conclusions: CHADS2 score is a powerful and convenient predictor of the development of AF after cardiac surgery. We
recommend utilization of this scoring system to identify high-risk patients that may benefit from pharmacologic prophylaxis.





36.03 Trends in Blood Transfusion in US Cardiac Surgery Patients from 1999-2010 in the Nationwide Inpatient Sample Database

M. P. Robich1, C. Koch3, N. K. Schiltz2, A. Chandran Pillai2, S. T. Hussain1, E. G. Soltesz1  1Cleveland Clinic,Thoracic And Cardiovascular Surgery,Cleveland, OH, USA 2Case Western Reserve
University School Of Medicine,Epidemiology And Biostatistics,Cleveland, OH, USA 3Cleveland Clinic,Anesthesiology,Cleveland, OH, USA.

Introduction: Blood transfusion after cardiac surgery has been shown to be an independent risk factor for adverse outcomes. We sought to determine whether publication of blood conservation
guidelines by the Society of Thoracic Surgeons in 2007 influenced transfusion rates and to understand how patient- and hospital-level factors affect blood product usage.Methods: We identified
4,465,016 patients in the Nationwide Inpatient Sample database who underwent cardiac operations between 1999 and 2010 (3,202,404 prior to the guidelines and 1,262,612 after). Hierarchical linear
modeling was used to account for hospital and patient level clustering.Results: Transfusion rates of blood products rose steadily from 1999 (13%) to a peak in 2010 (34%) (OR 1.21, 95% CI 1.18-1.25).
Use of all blood components increased over the study period (Figure 1).  Aortic aneurysm repair had the highest risk for transfusion among operation types (OR 1.50, 95% CI 1.37-1.64) and 54% of
patients received products in 2010.  In patients who underwent a CABG operation, the number receiving blood product transfusion increased from 12% in 1999 to 32% in 2010.  Patients undergoing
valvular operations had a transfusion rate of 15% in 1999, rising to 36% in 2010.  Patient undergoing combined operations had an increase from 13% to 40% over 11 years.  Female sex (OR 1.61, 95%
CI 1.59-1.64) and age (OR 1.19 per decade, 95% CI 1.19-1.20) were also risk factors for transfusion.  Comorbidities most strongly influencing transfusion include: anemia (OR 2.05, 95% CI 2.01-2.09),
coagulopathy (OR 1.54, 95% CI 1.51-1.57), diabetes (OR 1.32, 95% CI 1.28-1.36), renal failure (OR 1.29, 95% CI 1.26-1.32), and liver disease (OR 1.23, 95% CI 1.16-1.31).  There were no differences
seen in transfusion based on hospital location or size. As compared to the Northeast, the risk for transfusion was significantly lower in the Midwest (OR 0.29, 95% CI 0.21-0.41).  There was no
difference between the Northeast and the South (OR 0.88, 95% CI 0.64-1.22) or the West (OR 1.20, 95% CI 0.84-1.71).   Cell salvage usage remained below 5% across all years. Higher volume
hospitals used less blood products (OR 0.92, 95% CI 0.89-0.95).  There was no difference between teaching and non-teaching hospitals.Conclusions: Independent of patient- and hospital-level
factors, blood product utilization continues to increase for all cardiac operations despite publication of blood conservation guidelines in 2007. There appears to be an opportunity to decrease blood
product use with the wider adoption of cell conservation therapy.



36.04 Prematurity Negativ ely Impacts Cardiac Extracorporeal Life Support Surv iv al

A. L. Mesher1,2, T. V. Brogan1,2, K. Kim1,2, J. M. Chen1,2, D. M. McMullan1,2  1Seattle Children's Hospital,Cardiac Surgery,Seattle, WA, USA 2University Of Washington,Surgery,Seattle, WA, USA.

Introduction: The use of extracorporeal life support (ECLS) to provide cardiovascular support for neonates has increased over time. However, the outcome of ECLS in premature infants with primarily
cardiac dysfunction remains poorly described. We aim to examine the outcome of cardiac ECLS in premature infants and to determine risk factors for death.Methods: The Extracorporeal Life Support
Organization international registry was queried for all patients ≤ 30 days of age who received ECLS for cardiac support from 1998-2010. The primary outcome variable was survival to discharge or
transfer to another institution. Secondary outcome variables included complications, such as central nervous system hemorrhage and seizure activity.Results: During the study period 3521 seperate
ECLS courses identified; 168 were second runs, and 13 were third runs. Survival for second runs was 21% and for third runs 15%. Therefore, 3340 neonatal first runs were included in the analysis.
Survival for first runs was 39%. Median gestational age was 38 weeks (IQR, 37, 39 weeks). Median age at ECLS cannulation was 7 days (IQR, 3, 13). Median birthweight was 3.08 kg (IQR 2.70,
3.47Kg).  Median weight at cannulation was 3.1 kg (IQR: 2.73, 3.50). Survival for neonates born prematurely was significantly lower than term neonates (31% vs 41%, p <0.001 by c2)  When gestational
age was analyzed by groups (< 33 weeks, 33 ≤ 35 weeks, 35 ≤ 37 weeks, 37 ≤ 40 weeks, ≥ 40 weeks) survival increased incrementally: 19%, 30%, 32%, 39% and 44% respectively (p <0.001).
Premature neonates were significantly older at the time of ECLS initiation (median age 7 days, IQR: 3, 12 days vs term neonates median age 6 days, IQR: 3, 10 days, p=0.002). Similarly, lower weight
was associated with significantly lower survival  (≥ 2 kg, > 2 - 2.5 kg, > 2.5 - 3 kg, > 3 - 3.5 kg, >3.5 - 4kg, > 4 kg with survival of 26%, 26%, 33, 43%, 51%, and 50%). However, no differences occurred in
pre-ECLS pH or gas exchange. Term neonates received iNO (32% vs 24%, p= 0.002) and premature infants received surfactant significantly more than term neonates (8% vs 4%< p<0.001). Other pre-
ECLS therapies were comparable between the groups. Premature neonates suffered higher rates of central nervous system hemorrhage, disseminated intravascular coagulation, acidosis, and
dysrhythmias but lower rates of seizure while on ECLS.Conclusions: Survival in premature neonates who receive cardiac ECLS is significantly lower than term neonates. Survival improves with
increasing gestational age and patient weight but not age at cannulation for ECLS. Despite gestational age-related differences in mortality, > 30% of premature infants survive to hospital discharge.



36.05 Ex-Viv o Perfusion of Human Donor Hearts Reduces Cold Ischemia Time

A. Ardehali1, O. PROCEED II Steering Committee1, M. Deng1  1University Of California - Los Angeles,Division Of Cardiothoracic Surgery/Department Of Surgery/David Geffen School Of Medicine At
UCLA,Los Angeles, CA, USA.

Introduction: Cold ischemia is an obligatory part of solid organ transplantation.  Prolonged cold ischemia time (CIT) in heart transplantation can impact early allograft function and may be associated
with chronic rejection.  CIT beyond 6 hours is associated with increased recipient mortality based on ISHLT/UNOS database.  Ex-vivo organ perfusion (Organ Care System(OCS)) maintains the donor
hearts in a warm, beating state and reduces CIT.  The purpose of this study is to compare CIT of donor hearts preserved on ice vs. on OCS.Methods: PROCEED II is an FDA approved prospective,
randomized, international multi-center study that is designed to compare OCS to cold static preservation of the donor hearts during transport.  As of 08/01/2013, 122 patients had been enrolled into this
study; of those, 119 had all cross clamps times entered and verified.  63 patients were treated in the cold static preservation arm (control group); 56 patients were treated in the OCS (OCS
group).Results: The following table compares the cross clamp time and CIT for the OCS and Control groups.  There is a statistically significant increase in total cross clamp time with a concurrent
significantly decreased CIT.  No donor heart was discarded due to technical issues related to OCS instrumentation or preservation.Conclusions: Ex vivo perfusion of donor hearts on OCS reduces CIT
by greater than 40% when compared to the control group. Reduction in CIT may improve short and long term heart allograft function.



36.06 " To Treat or Not to Treat"  Procalcitonin Guided Antibiotic Management for the Post-operativ e Open Heart Surgery Patient with Clinical Suspicion of
Sepsis

D. Tanaka1, S. Unai1, H. T. Pitcher1, N. Cavarocchi1, J. T. Diehl1, H. Hirose1  1Thomas Jefferson University,Division Of Cardiothoracic Surgery,Philadelphia, PA, USA.

Introduction: Procalcitonin (PCT) is a biomarker for infection and its value can be obtained on the same day of the sampling.  Fever, elevated WBC or infiltration in X-ray may occur in various reasons
after cardiac surgery.  Prompt diagnosis of infection from other cause of physiological inflammatory responses and initiation of treatment is crucial.  Thus an algorithm for PCT and antibiotics
management was developed for patients suspected of infection after cardiac surgery.Methods: PCT evaluations and antibiotics usages were retrospectively studied among the patients who underwent
cardiac surgery in 2012.  PCT was sent if patients were clinically suspected of sepsis.  Antibiotic therapy was considered when PCT was more than 2 ng/mL. After initiating treatment, PCT was trended
until it decreases below 2 ng/mL at which point discontinuation of antibiotics was considered.Results: 31 patients with 33 episodes of suspected infection were evaluated by PCT.  On average the white
blood count was 14.9 ± 7.5 B/L and temperature was 99.8 ± 1.5 F.  Among them, 16 patients (48%) had infections (3 sepsis, 5 pneumonia, 3 mediastinitis, and 2 with other wound infections) confirmed
by cultures.  PCT levels of patients with and without proven infection were 16.4 ± 26.5 ng/mL and 4.1 ± 10.2 ng/mL respectively.  PCT was able to predict infection with sensitivity of 81%, specificity of
82%, positive predictive value of 81% and negative predictive value of 82%.  All patients with PCT above 2ng/mL and subsequent positive cultures were treated with antibiotics.  12 of 14 patients (86%)
with PCT below 2ng/mL and subsequent negative cultures avoided unnecessary antibiotic therapy.Conclusions: PCT above 2 ng/ml is highly predictive of infection after cardiac surgery and it is hence
reasonable to treat these patients with antibiotics, while patients with PCT less than 2 ng/ml are less likely to have infection.  PCT guided antibiotics management can be useful for prompt initiation of
antibiotics and avoidance of unnecessary treatment.  This PCT guided therapy potentially reduces the hospital cost and shorten the hospital stay.



36.07 Impact of Identif ication of Amyloidosis on the Prognosis of Patients with Hypertrophic Cardiomyopathy Undergoing Septal Myectomy for Left
Ventr icular Outflow Tract Obstruction

M. Kunkala1, W. D. Edwards3, R. A. Nishimura2, B. J. Gersh2, J. A. Dearani1, S. R. Ommen2, O. M. Mereuta3, J. D. Thies3, A. Dogan3, H. V. Schaff1  1Mayo Clinic,Division Of Cardiovascular
Surgery,Rochester, MN, USA 2Mayo Clinic,Division Of Cardiovascular Diseases,Rochester, MN, USA 3Mayo Clinic,Department Of Anatomic Pathology,Rochester, MN, USA.

Introduction: Amyloid has been found in septal myectomy specimens from patients with hypertrophic cardiomyopathy (HCM).  The impact of amyloid on the prognosis of patients with HCM is
unknown. Methods: Among 1,714 patients undergoing  myectomy for HCM from 1996 to 2012, 16 patients (71+8 years old; 12 men) had amyloid in their operative specimens. Results: Among the 16
patients, intraventricular gradients were reduced from 95+44 mmHg to 2+4 mmHg (p=<0.0001).  Amyloid deposits were discovered in surgical specimens from each patient and the extent was minimal
to mild.  Subtypes of amyloid were differentiated by mass spectrometry-based proteomics in all 16 patients.  Nine patients had senile amyloidosis based on age and the finding of transthyretin.  Four
patients had immunoglobulin-associated amyloidosis, two were found to have apolipoprotein A4, and one had serum amyloid A.  There were no early deaths.  Twelve patients were NYHA class 3 or 4
preoperatively, and at last follow-up (median 3 years), all were NYHA class 1 or 2.  Only one patient required further treatment for amyloidosis postoperatively.  Survival at 2 and 4 years postoperatively
was 100% and 91% respectively, and this was not different (p=0.13) from an age-matched HCM population without amyloid deposition in their myectomy specimens.Conclusions: Patients undergoing
septal myectomy for HCM with histologic evidence of amyloidosis have similar early outcomes and late survival as other HCM patients undergoing myectomy. Although longer follow-up is necessary,
the presence of mild amyloidosis does not confer poor prognosis on patients having septal myectomy for HCM.  



36.08 The impact of per ineural inv asion in patients with esophageal adenocarcinoma treated with esophagectomy

K. S. Mehta1, V. Bianco1, A. Hamilton1, W. E. Gooding2, J. D. Luketich1, A. Pennathur1  1University Of Pittsburgh Medical Center,Department Of Cardiothoracic Surgery,Pittsburgh, PA, USA 2University Of
Pittsburgh Cancer Institute,Department Of Biostatistics,Pittsburgh, PA, USA.

Introduction: Once thought to be a purely passive process, there is emerging evidence that perineural invasion is associated with reciprocal signaling between tumor and nerve cells. Experimental
evidence has demonstrated that malignant cells show increased proliferation in the presence of nerves, suggesting that nerve contact may even provide a survival advantage for tumor cells. The
presence of perineural invasion is a well-established marker of poor outcome in several types of malignancy including cancers of the stomach and prostate, yet its role in esophageal cancer has not
been clearly elucidated. This objective of this study was to examine the prognostic significance of perineural invasion in patients with esophageal adenocarcinoma treated with
esophagectomy. Methods: We conducted a retrospective study of patients with histologically confirmed adenocarcinoma of the esophagus or gastroesophageal junction, who were treated with surgical
resection without neoadjuvant therapy. Patients were followed in the surgical clinic. We analyzed the relationship between the presence of perineural invasion and overall survival and recurrence-free
survival. Kaplan-Meier survival curves were constructed, and the differences in survival were evaluated with the log rank test.Results: We evaluated a total of 128 patients (95 men; 33 women) with a
median age 69 years (range 40-91 years) with histologically confirmed adenocarcinoma of the esophagus who were treated with esophagectomy. Of these patients, 63 (49%) were positive for the
presence of perineural invasion. Patients were followed-up in the surgery clinic for a median of 32 months. Our analysis demonstrated the stratum of subjects with perineural invasion had significantly
worse overall survival (p < 0.0001) and recurrence-free survival (p <.0001) relative to the group without perineural invasion.  The probability of 3-year overall survival for the cohort with no perineural
invasion was 63% (95% confidence interval: 52% -78%) compared to 28% (95% confidence interval: 18%-44%) for the cohort with invasion present (P<0.0001) (Figure).Conclusions: The presence of
perineural invasion was associated with significantly worse outcomes in a retrospective cohort of esophageal adenocarcinoma patients following surgical resection. These data suggest that perineural
invasion may be a valuable marker of tumor biology that can be utilized for prognostic and therapeutic purposes. Further follow-up and larger studies are required to confirm these findings. 



36.09 Utilization of Inpatient Hospital Beds to Reduce Readmissions after Cardiac Surgery

M. Postel1, T. Barry1, N. Satou1, R. J. Shemin1, P. Benharash1  1University Of California - Los Angeles,Cardiac Surgery,Los Angeles, CA, USA.

Introduction: The Patient Protection and Affordable Care Act penalizes hospitals for readmissions within 30-days of the index operation. The penalty is calculated based upon “excess” readmissions
and will be applied to beginning in 2015. Others have shown that readmissions are costly and are associated with adverse outcomes and mortality. Therefore, preventing readmissions is heavily
emphasized by healthcare organizations in the US as readmission rate is a quality indicator. One strategy to reduce rehospitalization is to use observation units and facilitate discharge within 48 hours.
Although it is postulated that “observation” will reduce the overall cost of care, the immediate impact to individual healthcare systems has not been fully evaluated thus far. While readmission rates for
heart failure, myocardial infarction, and pneumonia remain high, surgical rehospitalizations are less frequent and have issues specific to the operation. This study was aimed at evaluating
readmissions to the cardiac surgery at our institution developing a hypothetical “observation” model. We hypothesized that instituting “observation” status and creating observation units would be
immediately cost-effective for the healthcare organization.Methods: A prospectively-maintained database of adult cardiac surgery patients treated at our institution during 2012 was reviewed. Detailed
preoperative, operative, and outcome data were collected for patients with unplanned 30-day readmissions according to the STS Adult Cardiac Surgery Database Collection Form.  After a complete
electronic medical record review, patients who could have been managed within a 48-hour period were identified. Direct observed costs and Medicare reimbursements for those patients were obtained
from the publicly-available Medicare database as well the University Healthcare Consortium.    For patients with potentially preventable readmissions, a hypothetical calculation of cost under
“observation” status was performed. Medicare penalty was calculated for excess readmissions according the published formulae.Results: A total of 68 (11.8%) admissions occurred during study
period. Observation was determined to be appropriate in 36 (53%) patients. The calculated net profit for readmission for this cohort was $313,000, while observation status in a standard floor bed led to
a loss of $45,000 (P<0.001). With institution of Medicare penalty, there would be a $511,000 deduction for the excess readmissions.Conclusions: According to calculations based on The Affordable
Care Act, hospitals that have more readmissions than expected, will have to pay a penalty, reducing profits. Despite the initial losses incurred by utilizing inpatient beds, the hospital system is expected
to benefit substantially from placing patients in “observation” status. Individual surgical services should perform a similar cost analysis and consider observation if the length-of-stay is suspected to be
short.



36.10 Noncardiac Surgical Procedures in Patients on Mechanical Circulatory Support

S. Taghavi1, C. Beyer1, H. Vora1, S. Jayarajan1, Y. Toyoda2, J. Dujon1, L. O. Sjoholm1, A. Pathak1, T. Santora1, A. Goldberg1, J. Rappold1  1Temple University School Of Medicine,Department Of
Surgery,Philadelphia, PA, USA 2Temple University School Of Medicine,Section Of Cardiovascular Surgery,Philadelphia, PA, USA.

Introduction: Mechanical circulatory support (MCS) devices are increasingly used as both a bridge to cardiac transplantation and destination therapy to treat patients with end-stage heart failure.  As the
number of patients supported with implantable left ventricular assist devices (LVAD) and extracorporeal membrane oxygenation (ECMO) continues to rise, the need for non-cardiac surgical interventions
in these patients will increase. The goal of this study was to compare outcomes in patients supported with LVAD and ECMO requiring non-cardiac surgical procedures and to identify those factors that
influence outcomes.Methods: All patients supported with MCS devices at our institution from 2002-2013 were identified.  Medical records for all patients supported with LVAD or ECMO undergoing non-
cardiac surgical procedures were retrospectively reviewed.Results: There were 148 patients requiring mechanical circulatory support during the study period, with 40 (27.0%) requiring 62 non-cardiac
surgical procedures.  Of these, 29 (72.5%) had implantable LVAD and 11 (27.5%) were supported with ECMO.  The most common procedures were abdominal exploration/bowel resection (n=22,
35.5%) and tracheostomy (n=19, 30.6%).  The two groups were evenly matched with regards to age (53.6 vs. 54.5 years, p=0.87), male gender (71.4 vs. 45.5%, p=0.16), white race (32.1 vs. 63.6%,
p=0.15), and baseline creatinine (1.55 vs. 1.43 mg/dL, p=0.76).  The LVAD cohort was more likely to be black (50.0 vs. 0%, p=0.003), on Aspirin pre-operatively (71.4 vs. 9.1%, p=0.001), and less likely to
have a history of chronic lung disease (10.7 vs. 45.5%, p=0.03).  Patients on ECMO had greater demand for post-operative blood products (0.8 vs. 2.8 units of packed red blood cells, p=0.002) and
greater post-operative increase in creatinine (0.07 vs. 0.44 mg/dL, p=0.047).  Median urvival was markedly worse in ECMO patients (see figure).  Factors associated with mortality included ECMO
support, history of biventricular assist device, and post-operative blood transfusion.  The use of pre-operative aspirin was associated with survival (see table). Conclusions: While non-cardiac surgical
procedures can be safely performed in patients with implantable LVAD, outcomes in patients supported with ECMO were poor and further studies are needed to improve results in this high-risk group.
In addition, this study highlights the importance of continuing pre-operative Aspirin, obtaining careful surgical hemostasis, and minimizing peri-procedural blood transfusions in LVAD and ECMO
patients.





37.01 Emergency General Surgery Outcomes at Safety Net Hospitals

C. P. Shahan1, E. Paulus1, T. M. Bell1, B. L. Zarzaur1  1University Of Tennessee Health Science Center,Surgery,Memphis, TN, USA.

Introduction: The United States hospital healthcare safety net is defined by the Agency for Healthcare Research and Quality (AHRQ) as the top decile of  hospitals which see the greatest proportion of
uninsured patients. These hospitals provide important access to healthcare for uninsured patients, but are also commonly believed to have worse outcomes. As financial pressures increase on all
hospitals the number of true safety net hospitals is decreasing, which may lead to reductions in healthcare access. The aim of this study was to examine and compare the outcomes of emergency
general surgery procedures performed at safety net and non-safety net hospitals.Methods: The Healthcare Cost and Utilization Project Nationwide Inpatient Sample data from 2008-2010 was used to
create a cohort of inpatients who underwent emergency appendectomy, cholecystectomy, or herniorrhaphy. Each hospital in the database was assigned safety net status based on the AHRQ definition.
The patients were stratified based on age, sex, race, insurance status, median household income of patient’s zip code, and the safety net status of the hospital they were treated at. Where available,
hospital charges were converted to cost using the hospitals cost-to-charge ratio.  Patient comorbidity was analyzed using the Elixhauser comorbidity index score. Outcomes measured included length
of stay, charge, cost, death in hospital, complications, and failure to rescue. Univariable and logistic regression analysis was performed to associate patient variables with outcomes.Results: 187,913
emergency general surgery cases were identified, 11.5% of which were performed at safety net hospitals. The safety net patients were younger (47.6 vs 50.8 years), more likely to be minority (52.7% vs
71.0% Caucasian), from areas of lower income (64.9% vs 48.3% <$48,000),  had lower comorbidity scores (1.04 vs 1.29),  less Medicare (21.1% vs 28.9%) and commercial insurance (26.9% vs
48.2%), and more Medicaid (14.3% vs 10.2%), self pay (20.9% vs 8.7%) and other insurance status (16.8% vs 4.1%). The safety net cohort had increased mean length of stay (5.7 vs 5.3 days),  lower
mean charge ($50,200 vs $50,727) and cost ($16,380 vs $16,689). Results of the regression analysis are shown in Table 1.Conclusions: The patients treated by safety net hopsitals differ in every
demographic compared to the non-safety net hospitals. Safety net hospitals do have increased complications and length of stay, but similar mortality and failure to rescue. This deserves continued
observation as the pressures placed on the healthcare safety net increase. The ability to effectively recognize and treat complications may decrease resulting in lower quality care. 



37.02 Measuring Surgical Quality: A Comparison of a National Clinical Registry v ersus Administrativ e Claims Data

L. M. Enomoto1, C. S. Hollenbeak1,2, N. H. Bhayani1, P. W. Dillon1, N. J. Gusani1,2  1Penn State Hershey Medical Center,Department Of Surgery,Hershey, PA, USA 2Penn State University College Of
Medicine,Department Of Public Health Sciences,Hershey, PA, USA.

Introduction: Although administrative data are relatively inexpensive and readily available, the accuracy and reliability of these data to assess surgical outcomes has been debated by many
investigators.  This study uses post-operative complications of patients who underwent pancreaticoduodenectomy (PD) recorded in the National Surgical Quality Improvement Program (NSQIP) to
examine the outcomes as compared to patients who underwent PD recorded in the Healthcare Cost and Utilization Project (HCUP) National Inpatient Sample (NIS).Methods: Data included 8,114 PD
cases recorded in NSQIP and 9,830 PD cases recorded in NIS performed between 2005-2010. Eighteen post-operative adverse outcomes were identified in NSQIP and then matched to corresponding
International Classification of Diseases, Ninth Revision (ICD-9) codes in NIS. Using logistic regression, the relationship between database and post-operative complications was determined while
accounting for patient factors. Results: Even though the distribution of patient characteristics was similar between the two data sources, the risk of most post-operative complications was significantly
different between PD cases recorded in NSQIP and those recorded in NIS. Patients undergoing PD recorded in NIS were more likely to have post-operative urinary tract infections (OR 1.49, p < 0.001),
pneumonia (OR 2.05, p < 0.001), failure to wean from a ventilator (OR 2.63, p < 0.001), unplanned intubation (OR 2.15, p < 0.001), wound dehiscence (OR 2.13, p < 0.001), renal insufficiency (OR 3.74, p
< 0.001), renal failure (OR 3.31, p < 0.001), graft or prosthetic failure (OR 21.3, p < 0.001), coma (OR 30.7, p < 0.001), and mortality (OR 2.16, p < 0.001)  than patients undergoing PD recorded in
NSQIP.  Patients undergoing PD recorded in NIS were less likely to have post-operative sepsis (OR 0.48, p < 0.001), deep vein thrombosis (OR 0.20, p < 0.001), and cerebrovascular accident (OR 0.04,
p = 0.005).Conclusions: Despite the well-matched patient datasets, there is considerable discordance between NSQIP and NIS in the assessment of post-operative complications following PD,
underscoring the value of identifying the capabilities and limitations of each data source. If administrative data are to be used to measure clinical outcomes, clinicians need to be assured that the data
accurately reflect patient care, or else elect to use clinical registries to assess patient outcomes and drive quality improvement. 



37.03 Analytic Morphomics Corresponds to Preoperativ e Functional Status in Older Patients.

A. L. Miller1, D. C. Cron1, M. N. Terjimanian1, C. Chan1, K. H. Sheetz1, W. C. Palazzolo1, K. E. Hall1, S. C. Wang1, K. M. Diehl1, M. J. Englesbe1, L. C. Min1  1University Of Michigan,Ann Arbor, MI, USA.

Introduction: Patients over 65 currently account for half of the total surgical volume in the United States. It is important to understand risk factors that account for poor outcomes in these patients, as age
alone is not sufficient to predict postoperative occurrences. We sought to determine whether a novel objective assessment of preoperative risk, analytic morphomics, correlates with clinical measures
of functional status obtained by a comprehensive geriatric assessment.Methods: This is a retrospective study of 184 patients over age 70 who underwent elective general surgical procedures at a
single institution between 2008 and 2010. Each patient underwent the Vulnerable Elder Surgical Preoperative Assessment (VESPA) and also had a preoperative CT scan within 90 days of surgery.
Trunk muscle size (total psoas area, or TPA) at the L4 vertebral level was calculated using analytic morphomic techniques and normalized by gender using standard deviation units. We used univariate
logistic regression and ordered logistic regression to assess the relationship between TPA and activities of daily living (ADL), a main component of VESPA.Results: Increased trunk muscle size was
associated with a decreased likelihood of impairment in any instrumental ADL (IADL), a sensitive marker of early functional decline (OR=0.53 per one unit SD increase, 95% C.I. 0.34-0.81; P=0.004). As
shown in Figure 1, larger trunk muscle size was inversely correlated to loss of function and/or reliance on others to perform six of the eight individual IADLs (driving, finances, grocery shopping,
housekeeping, laundry, and meal preparation). Concerning overall burden of disability, increases in TPA were related to reduced IADL dependency count (OR=0.48 per additional impairment, 95% C.I.
0.31-0.74; P=0.001). Because basic ADL impairments were rare, we did not find a significant relationship between TPA and any individual ADL besides transferring (OR=0.22, 95% C.I. 0.12-0.85;
P=0.022). However, increased TPA was still related to the count of basic ADLs (OR=0.35 per additional impairment, 95% C.I. 0.14-0.87; P=0.022). Notably, age alone did not significantly predict IADL
(P=0.085) or basic ADL impairment (P=0.69).Conclusions: Core muscle size is closely related to older patients’ preoperative functional impairment, with the greatest correlation to instrumental activities
of daily living. These results suggest morphomic measures may be useful as early predictors of future functional decline. Further work is needed to compare the efficacy of analytic morphomics and
comprehensive geriatric assessments in terms of surgical risk assessment.



37.04 Impact of Hospital Character istics on Failure to Rescue Following Major Surgery

K. H. Sheetz1, J. B. Dimick1, J. D. Birkmeyer1, A. A. Ghaferi1  1University Of Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: An increasing body of literature supports failure to rescue (mortality following a major complication) as an important driver of variation in surgical mortality after high risk operations.
However, little is known about which hospital characteristics distinguish high performing hospitals from hospitals with low rescue rates.Methods: We identified 2,180,789 patients using the Medicare
MEDPAR file (2007-2010) with surgical admissions for abdominal aortic aneurysm repair, lower-extremity amputation, lower-extremity revascularization, colectomy, or hip fracture. Using multilevel
mixed-effects logistic regression modeling, we evaluated how failure to rescue rates were influenced by 7 hospital characteristics previously shown to be associated with postsurgical outcomes
(nurse-patient ratio, Council of Teaching Hospital status, bed size, hospital occupancy, critical access status, ICU bed size, and high technology—defined as hospitals that perform cardiac surgery or
transplantation). We used variance partitioning to determine the relative influence of patient and hospital characteristics on the between-hospital variability in failure to rescue rates.Results: Failure to
rescue rates varied up to 2.6-fold between very high and very low mortality hospitals. We observed that teaching status (range: OR 0.84-0.92), high hospital technology (range: OR 0.75-0.95), hospital
size greater than 200 beds (range: OR 0.71-0.85), and presence of an ICU with greater than 20 beds (range: OR 0.82-0.93) significantly reduced failure to rescue rates for all procedures. Other factors
were also important to individual operations. For example, following colectomy, average hospital occupancy greater than 50% (OR 0.86, 95% CI 0.80-0.92) was associated with lower failure to rescue
rates while critical access status (OR 2.01, 95% CI 1.43-2.75) had a negative influence. When taken together, these hospital characteristics accounted for 2.5% (hip fracture) to 11.5% (abdominal aortic
aneurysm repair) of the observed variation in risk-adjusted failure to rescue rates across hospitals.Conclusions: While several hospital characteristics are associated with improved rescue of patients
from major complications, these macro-system factors explain a small proportion of the variability between hospitals. These findings suggest other micro-system level characteristics, such as hospital
culture and safety climate, may play a larger role in improving a hospital’s ability to recognize and effectively manage postoperative complications.





37.06 Surgical Instruments, Supplies and Efficiency in the Operating Room

J. M. Mhlaba1, A. Langerman1, J. Alverdy1  1University Of Chicago,Chicago, IL, USA.

Introduction: Because operating rooms generate a large portion of a hospital’s revenue and are intimately linked to patient safety, improving efficiency in the OR is a high priority.  Little prior research
has investigated the impact of surgical instrumentation and supplies on the OR and the costs associated with it.  Our objective was to study and quantify the waste associated with opened but unused
instruments and supplies.  We also sought to understand supply usage patterns to determine whether inefficiencies exist that disrupt the surgical team flow.Methods: Twenty surgical cases were
observed. Number and names of instruments and select common disposable items were recorded and average costs calculated.  Time and reasons associated with the circulating nurse exiting the
OR between incision and close were also recorded.Results: Overall, instrument utilization was low (19%).  Of the five cases observed that utilized the Major Laparotomy tray, average instrument
utilization was 29%.  Only 7% of instruments were used in all observed cases, 45% of instruments were used in some of the observed cases, and 48% of instruments were used in none of the
observed cases.  For the eight cases that utilized the Plastic Soft Tissue tray, average instrument utilization was 14%.  Only 1% was used in all, 38% were used in some, and 61% were used in none. 
Regarding supplies, for the 20 observed cases, the item most commonly opened and unused was the X-Ray Detectable Sponge (71%), resulting in an average of $3.26 of waste per case.  The most
costly item was the surgical suture, 29% of which was left opened and unused on average, resulting in an estimate of $29.08 of waste per case.  The average total estimated cost of wasted supplies
per case for the seven items recorded was $48.43.  For 11 cases, the time and reasons associated with the circulating nurse exiting the OR was measured and compared to total operating time.  On
average, the circulating nurse was absent from the OR 6% of operating time.  The most common reason for room exit was retrieval of supplies (45%).  Of that time, the most common items retrieved
were instruments (23%), sutures (23%) and disposable items (16%).Conclusions: Our early data suggest that there are significant areas of inefficiency related to surgical instrumentation and supplies
in the OR with substantial cost implications.  Though a large percentage of the instruments in the trays observed were unused (81%) and a substantial portion of disposable items opened were
unused (33%), the circulating nurse spent 6% of operating time out of the room in pursuit of additional instruments and supplies.  As the circulator is often the only team member able to complete
important tasks in the OR, reducing the this time is important for both efficiency and patient safety.  Though further study is needed to confirm these early findings, these data are strongly suggestive of a
flaw in the design of OR organization and an opportunity for potential restructuring of instruments and supplies.



37.07 Multi-Faceted Interv entions Significantly Improv e Checklist Adherence

L. Putnam1,5,7, S. Levy1,5,7, M. Sajid3,5,7, D. Dubuisson3,5,7, N. Rogers3,5,7, L. Kao4,5,7, K. Lally1,5,7, K. Tsao1,5,7  1University Of Texas Health Science Center At Houston,Pediatric Surgery,Houston,
TX, USA 3University Of Texas Health Science Center At Houston,Houston, TX, USA 4University Of Texas Health Science Center At Houston,General Surgery,Houston, TX, USA 5University Of Texas Health
Science Center At Houston,Center For Surgical Trials & Evidence-based Practice,Houston, TX, USA 6University Of Texas Health Science Center At Houston,Houston, TX, USA 7Children's Memorial
Hermann Hospital,Houston, TX, USA.

Introduction: Adherence to the execution of surgical safety checklists remains a challenge for most institutions. Observational data from our institution and several others demonstrated acceptable
rates of use of the checklist but poor adherence to all checkpoints. We instituted multi-faceted interventions in a step-wise manner over the course of two years. We hypothesize that these ongoing
educational and team-building efforts have produced significant improvements in checklist adherence.Methods: From 2011 to 2013, adherence to the 14-point pre-incision checklist was directly
assessed by trained observers during three distinct time periods separated by one year intervals (baseline, observation #1, and observation #2) during which time interventions were implemented.
Operative cases were selected by convenience sampling. Intervention #1 entailed safety workshops for all operative personnel dedicated to safety culture and high-reliability organizational topics as
well as to the customization of a stakeholder-derived checklist. Intervention #2 involved an audit and feedback system of the new checklist and safety workshops focusing on error identification and
effective communication. Statistical analyses were done using the Chi-square and Kruskal Wallis test.Results: The pre-incision checklist phase was observed for 873 cases with the initial 144 cases
considered as baseline, 373 cases during observation #1, and 356 cases during observation #2. Overall checkpoint adherence increased with each intervention, from 30% to 78% to 96% (p<0.05).
Completion of all checkpoints also increased from 0% to 19%to 61% of cases (p<0.05). The overall pre-incision median (interquartile range) number of checkpoints completed during each time period
improved from 4 (3-5) to 11 (10-12) to 14 (13-14, p<0.05) (Figure).Conclusions: Ongoing checklist implementation strategies including educational and team-building efforts have significantly improved
checkpoint adherence over the course of two years. Continued accountability and investigation of factors that may be impeding 100% adherence is warranted.



37.08 Do Current Surgical Quality Benchmark Reports Mask Opportunities for Improv ement? Comparison of Hospital Performance for Different Clinical
Subgroups

J. L. Paruch1,2, M. E. Cohen2, R. P. Merkow1,2, C. Y. Ko2,3, K. Y. Bilimoria2,4  1University Of Chicago,Department Of Surgery,Chicago, IL, USA 2American College Of Surgeons,Division Of Research And
Optimal Patient Care,Chicago, IL, USA 3University Of California - Los Angeles,Department Of Surgery,Los Angeles, CA, USA 4Northwestern University,Department Of Surgery,Chicago, IL, USA.

Introduction: Current surgical hospital quality programs provide benchmark performance reports based on specialty (e.g., general or vascular surgery) or procedure (e.g., colectomy, hernia repair). 
However, it is unknown whether hospital performance varies for subgroups of patient demographics (e.g., elderly vs. non-elderly) or risk factors (e.g., emergent vs. non-emergent).   The objectives of
this study were (1) to evaluate whether hospital performance varies for different subgroups and (2) to determine the number of hospitals with significant differences in performance for each
subgroup.Methods: Using American College of Surgeons National Surgical Quality Improvement Program (ACS NSQIP) data, we identified adults undergoing general surgery procedures (2007-2011).
Hierarchical regression models were used to predict death or serious morbidity using standard ACS NSQIP predictors.   Hospital performance was assessed using observed to expected (O/E) ratios.
After modeling, hospital O/E ratios were separately constructed for each subgroup (e.g., emergent O/E vs. non-emergent O/E).  Mean hospital O/E ratios for each subgroup were compared using paired
t-tests. To assess whether hospitals differed in their performance for each subgroup (e.g. emergent case performance vs. non-emergent case performance), the distribution of hospital-level differences
in the two O/E ratios was compared to “chance” distributions of differences (using randomization methods).  Results: From 325 hospitals, 1,374,276 patients were examined.  Patient subgroups which
generated differences in performance across hospitals were: elderly (p=.044), emergent (p=.013), obese (p=.019), and renal insufficiency (p=.011); race (p=.572) was not significant. Individual
hospitals had differences in performance that were greater than expected by chance for elderly, emergent, obese, and renal failure subgroups (Table 1).   The number of hospitals with larger than
expected differences in performance was greatest for emergent vs. non-emergent (n=212 [65.4%]), followed by renal insufficiency vs. no renal insufficiency (n=184 [57.3%]), and then elderly vs. non-
elderly (n=146 [44.9%]).Conclusions: Regardless of their overall performance, hospitals differ in their ability to accommodate challenges associated with specific patient subgroups.  Hospital quality
programs may want to consider providing separate reports for some of these groups to identify opportunities for quality improvement that may be masked by showing only overall performance.



37.09 Worse outcomes among uninsured general surgery patients: does the need for an emergency operation explain these disparit ies?

X. Hui1, E. B. Schneider1, M. T. Ali1, D. A. Schwartz2, J. K. Canner1, W. R. Leeper2, D. T. Efron1, E. R. Haut1, C. G. Velopulos1, T. M. Pawlik1, A. H. Haider1,2  1Center For Surgical Trials And Outcomes
Research, Johns Hopkins School Of Medicine,Department Of Surgery,Baltimore, MD, USA 2Johns Hopkins School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: Disparities in outcomes after surgery have been documented for a variety of surgical conditions. However, the mechanisms that lead to inequities in outcomes for otherwise similar
surgical patients are not well elucidated. We hypothesized that lack of access to care and the resultant need for emergent rather than elective surgery may be an important link in the causal pathway that
leads to worse outcomes for the uninsured. The objective of this study is to determine, for three common groups of general surgery operations, if insurance status is a predictor or emergency
surgery. Methods: A retrospective cross-sectional analysis was performed using the Nationwide Inpatient Sample (NIS) 2009 and 2010. Patients who underwent three common types of general
surgical operations—Biliary, Hernia and Non Cancer Colorectal—were identified using the ICD-9 CM diagnoses grouping recently published by the American Association for the Surgery of Trauma to
describe the scope of practice by Acute Care Surgeons. Multivariate analyses were performed to assess the associations between insurance status and whether the patient was admitted electively or
emergently. Covariates controlled for in the model included age, sex, race and comorbidities. Secondary outcomes analyzed were mortality, length of stay, major complications and minor
complications. Results: Compared with privately insured patients, most other groups of individuals were more likely to undergo surgery on an emergent basis, regardless of surgery type (see: Table).
Additionally, patients requiring an emergent operation had significantly increased higher mortality after surgery for biliary and hernia conditions, with odds ratios of 4.94 (95% confidence interval (CI)
[1.11, 22,08]) and 2.53 (95% CI [1.79, 3,58]) respectively. For all payer types, patients undergoing emergent surgery had a longer length of stay (Figure.), and a higher likelihood of major and minor
complications.Conclusions: The uninsured were more likely to have an emergent surgery and this was associated with worse surgical outcomes. Additionally, patients with government insurance were
also much more likely to have an emergent operation, suggesting worse access for patients enrolled in programs such as Medicaid. This finding has significant policy implications as the Affordable
Care Act will expand Medicaid roles and it is necessary that we ensure that all patients have optimal access to surgical care irrespective of insurance type. 



37.10 RVUs Poorly Correlate with Other Measures of Surgical Effort and Complexity

D. R. Shah1, R. J. Bold1, A. D. Yang1, V. P. Khatri1, S. R. Martinez1, R. J. Canter1  1University Of California - Davis,Surgical Oncology/Department Of Surgery,Sacramento, CA, USA.

Introduction: Surgical work encompasses pre-operative planning, the technical conduct of the operation, and post-operative care which includes routine care and management of complications.
Procedural relative value units (RVUs) are considered metrics of surgical work, but it is unclear how well the current RVU scale for surgical procedures reflects objective measures of surgeon effort.  We
hypothesized that there would be a poor correlation between RVUs and other indicators of surgeon effort such as procedural operative time, length of stay, frequency of serious adverse events (SAE),
and mortality.Methods: We identified all patients with a single procedural RVU reported who underwent non-emergent, inpatient general surgical operations within the 2010 ACS-NSQIP database. We
selected 11 primary CPT codes associated with high volume surgical procedures.  We correlated length of stay and operative time with RVUs among patients who did not suffer from any post-operative
morbidity or mortality. We analyzed frequency of serious adverse events (organ space infection, wound dehiscence, septic shock, MI, cardiac arrest, CVA, coma, renal failure, pneumonia, re-intubation,
pulmonary embolism, or bleeding) and mortality per RVU using linear regression. Multivariable logistic regression using all pre-operative NSQIP variables was used to identify significant predictors of
SAEs and mortality.Results: A total of 14,481 patients met inclusion criteria. The frequency of primary procedures and associated RVUs are depicted in Table 1.  RVUs poorly correlated with length of
stay (r=0.24) and operative time (r=0.41). On regression analysis, there was only a moderate correlation between the frequency of SAEs (R2 =0.66) and mortality (R2=0.35) with RVUs. On multivariable
analysis, increasing RVUs were associated with a slight increase in the risk of experiencing a SAE (OR 1.06, 95%CI: 1.05-1.07). RVUs were not a significant predictor of mortality (OR 1.02, 95%CI: 0.99-
1.05).Conclusions: Overall, RVUs poorly correlate with defined indicators of surgical work such as operative time, length of stay, frequency of serious post-operative adverse events, and mortality. Given
the increasing emphasis on measuring and tracking surgeon productivity, more objective measures of surgeon work and productivity should be developed.



38.01 Black and Hispanic Pancreaticoduodenectomy Patients Are Treated by Lower Volume Prov iders and Hav e Longer Hospital Stays Compared with White
Patients

E. B. Schneider1, K. L. Calkins2, M. J. Weiss1, C. L. Wolfgang1, M. A. Makary1, N. Ahuja1, A. H. Haider1, T. M. Pawlik1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA 2Johns
Hopkins Bloomberg School Of Public Health,Epidemiology,Baltimore, MD, USA.

Introduction: Race-based disparities in morbidity and mortality subsequent to pancreaticoduodenectomy (PD) have been demonstrated in prior studies.  Race-based differences in hospital length of
stay (LOS), especially as related to provider volume at the surgeon and hospital level, have not been well described.  We examined the association between surgeon- and hospital-level PD volume and
race-related differences in LOS at the national level.Methods: Using the 2003–2009 Nationwide Inpatient Sample, year-specific PD volumes for both surgeons and hospitals were determined and
grouped into terciles. Patient race (white, black or Hispanic), age, gender, and comorbidities were examined. Median duration of stay was calculated and multivariable logistic regression was used to
examine factors associated with patient LOS greater than the median.Results: Among 4,319 eligible individuals undergoing PD, 3,052 (81.1%) were white, 423 (9.8%) were black and 394 (9.1%) were
Hispanic.  On average, white patients were older than their black and Hispanic counterparts (65.0 vs. 59.9 and 60.5 years of age, respectively, P<0.001). Overall, the median LOS was 14 days (range, 0–
234). The presence of three or more comorbid illnesses was similar among white, black and Hispanic patients (P=0.350).  Median annual surgeon volume was 8 (interquartile range [IQR], 2–19; range,
1–54). Annual hospital volume ranged from 1 to 129 (median, 19; IQR, 7–55). White patients were more likely to have been treated at medium- to high-volume hospitals (OR 1.53, P<0.001) and by
medium- to high-volume surgeons (OR 1.62, P<0.001) than black or Hispanic patients.  Following PD, non-white patients had higher post-operative morbidity (15.8% vs. 15.1%) and in-hospital mortality
(6.4% vs. 5.2%)(both P>0.05). After controlling for age, gender, insurance, comorbid illness, hospital teaching status, location and region, as well as surgeon volume, black (OR 1.42, P=0.001) and
Hispanic (OR 1.72, P<0.001) patients were more likely to have LOS ≥14 days compared with white patients (Table).  Among patients who experienced a complication, Hispanic patients were still more
likely than white patients to have a LOS ≥14 days (OR 2.34, P=0.041); however, the odds of having a LOS ≥14 days did not differ when black patients were compared with white patients (OR 1.06,
P=0.845).Conclusions: Black and Hispanic PD patients were less likely than white patients to be treated at higher volume hospitals and by higher volume surgeons.  In turn, morbidity, mortality and LOS
following PD were higher among black and Hispanic patients. Efforts should be made to increase access to high volume hospitals and surgeons for black and Hispanic patients. 



38.02 Fast Track Management of Cholecystit is with Same Day Surgery Reduces Hospital Length of Stay and Health Care Costs

P. R. Fillmore2, B. Armstrong1, M. Johnson1, S. Tsuda1, T. Browder1, J. Fildes1  1University Of Nevada School Of Medicine,Department Of Surgery,Las Vegas, NV, USA 2R Adams Cowley Shock Trauma
Center,Trauma/Critical Care,Baltimore, MD, USA.

Introduction: Gallbladder disease is the most costly of all digestive disorders requiring hospitalization, with cholecystectomy the most common abdominal operation performed. While patients
presenting with acute appendicitis are routinely taken directly from the emergency department (ED) to the operating room, management of cholecystitis most often involves hospital admission prior to
surgery.  This study evaluates the outcomes of emergency room patients hospitalized for gallbladder disease and treated with same day cholecystectomy (SDC).   Methods: We retrospectively reviewed
all patients over age 18 admitted to a single academic hospital July 2011 to February 2012 with a primary diagnosis of cholecystitis. Diagnosis of cholecystitis was made by the senior surgical resident
or attending surgeon based on history, clinical exam, and ultrasonography findings suggestive of cholecystitis. Timing of surgery was left to the discretion of the attending surgeon. SDC was defined as
a cholecystectomy performed on the same day as the surgical consult. Surgical pathology results were used to further categorize cholecystitis as acute or chronic. Data was analyzed using Chi-
square for categorical variables and Student's t-test for continuous variables. Results: There was no significant difference in age or ASA class between SDC and non SDC groups (Table 1). SDC was
performed in 29% of patients (61/209) admitted to the hospital for cholecystitis. Of these patients 37.7% (23/61) were taken directly to the OR from the ED. Hospital length of stay (LOS) for SDC was 1.7
and 1.8 days for acute and chronic cholecystitis compared to 3.0 and 3.6  days for acute and chronic non SDC patients. Total hospital charges for acute and chronic SDC patients were $44,485 and
$45,556 compared to $53,226 and $50,753 for non SDC patients. Two patients (2/61, 3.2%) in the SDC group required conversion from laparoscopic to an open cholecystectomy, compared to six
patients (6/148, 4.0%) in the non SDC group. Fast track SDC (FT-SDC) patients taken directly to the OR from the ED had and average LOS of 1.3 days, and average hospital charges of $44,276. One
patient in the FT-SDC group required ERCP for a retained common bile duct stone.  All FT-SDC patients had a laparoscopic cholecystectomy.Conclusions: Same day surgery for patients presenting to
the emergency department with cholecystitis results in significant reduction in length of stay (p<.01) and hospital costs (p<.01). Further reductions in hospital length of stay and costs were seen in those
patients taken directly to the operating room from the ED, without an increase in surgical complications.  Further studies are needed to improve clinical care pathways for biliary disease, and to better
define patient selection criteria for fast track surgery.



38.03 Perioperativ e Optimization Of Senior Health (POSH): A Multidisciplinary Approach To Improv e Post-Surgical Outcomes In An Older, High-Risk
Population
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University Medical Center,Surgery,Durham, NC, USA 2Duke University Medical Center,Geriatrics,Durham, NC, USA.

Introduction: The elderly represent an ever-increasing population, and the perioperative care of this vulnerable group will challenge providers for the foreseeable future.  In an attempt to improve
outcomes for patients known to have higher rates of postoperative morbidity, we created a multidisciplinary team to optimize the care provided to these high-risk older adults.Methods: All patients over
85 years and high-risk surgical candidates (e.g. dementia, recent weight loss, multimorbidity, and polypharmacy) over 65 undergoing abdominal surgery were referred for multidisciplinary evaluation.
Demographics, preoperative interventions, and postoperative outcomes were analyzed.Results: 58 patients (mean age = 76.1 ± 6.8 years) undergoing elective surgery have participated.  Common
geriatric-specific perioperative interventions included delirium management (56.9%), promotion of safe mobility (31.0%), comorbidity management (37.9%), pain management (36.2%), and minimizing
polypharmacy (12.1%).  The most common operations were colectomy (34.78%), herniorrhaphy (13.1%) and cholecystectomy (6.52%).  Depending on criteria, 13.8%-29.3% of POSH patients
experienced delirium, consistent with published rates among older surgical patients.  Average length of stay (LOS) for POSH patients was 5.5 ± 3.1 days (range 1 to 17), which is shorter than the
average LOS of 8.4 ± 8.1 days (range 1 to 68) in a comparable sample of 102 patients who underwent surgery prior to POSH.  Conclusions: A multidisciplinary approach to perioperative care for older
high-risk patients undergoing abdominal surgery results in shorter hospitalizations.  We hypothesize these interventions will lead to decreased costs and improved outcomes. Prospective studies are
needed to determine if the POSH model is associated with improved patient outcomes for older adults undergoing elective surgery.



38.04 Liv er Stiffness Measurement Predicts Posthepatectomy Liv er Failure

K. Taura1, Y. Koyama1, K. Tanabe1, G. Yamamoto1, T. Nishio1, E. Hatano1, S. Uemoto1  1Kyoto University,Surgery,Kyoto, KYOTO, Japan.

Introduction: Posthepatectomy liver failure (PHLF) is a fatal complication after partial hepatectomy. Studies have demonstrated usefulness of indocyanine green (ICG) clearance test for the prediction of
PHLF. The criteria for maximum permissible resection volume based on ICG clearance test is accepted worldwide. However, more accurate prediction of PHLF is demanded. Liver fibrosis is the
common consequence of chronic liver injury and is directly associated with liver dysfunction. Recently noninvasive assessment for liver fibrosis by liver stiffness measurement (LSM) is gaining wide
acceptance. The purpose of this study is to evaluate the usefulness of LSM for predicting PHLF.Methods: One hundred and forty-nine patients (97 primary liver tumors and 52 metastatic liver tumors)
undergoing partial hepatectomy between August 2011 and May 2013 were prospectively enrolled. Preoperative LSM was performed with ACUSON model S2000 ultrasound system (Siemens Medical
Solutions) equipped with Acoustic Radiation Force Impulse (ARFI) system. The liver stiffness was expressed as shear wave velocity (SWV) (m/s). Remnant of the liver (REM) (%) was calculated by CT
volumetry and the weight of resected specimens. ICG elimination rate (ICG K) was also measured preoperatively as well as general blood test. PHLF was defined according to the criteria proposed by
International Study Group of Liver Surgery (Surgery. 2011 May;149(5):713-24.) and gradad as A , B, or C. Liver fibrosis was graded as F0 to F4 by METAVIR score. The ability of SWV, ICG K, and general
hematological/biochemical factors for the prediction of PHLF was compared by receiver operating characteristic (ROC) analysis.Results: The mean SWV was 1.29, 1.39, 1.72, 1.85, and 2.66 for F0 to
F4, respectively. Grade A PHLF occurred in 14 patients (9%) whereas grade B in 11 patients (7%) and grade C in 3 patients (2%). The area under the curve (AUC) of the ROC curve (AUROC) for the
prediction of PHLF was (in descending order) 0.76 for platelet count (PLT), 0.73 for PT-INR, 0.71 for SWV, 0.69 for hyaluronic acid (HA), 0.65 for T-Bil, 0.56 for ICG K, and 0.53 for ALB. AUROC for grade B
or C PHLF was 0.81 for PLT, 0.77 for SWV, 0.71 for HA, 0.66 for PT-INR, 0.63 for ICG K, 0.62 for T-Bil, and 0.61 for ALB. Taking the impact of REM for PHLF into consideration, we defined the SWV-REM
index as “150/SWV + REM”. The AUROC of the SWV-REM index for the prediction of PHLF and grade B or C PHLF was 0.75 and 0.81, respectively whereas that of REM ICG K (defined by ICG K x
REM/100) was 0.64 and 0.68, respectively. Combination of PLT and SWV further increased the predictive capacity to 0.81 (for PHLF) and 0.89 (for grade B or C PHLF).Conclusions: Preoperative LSM is
useful for the prediction of PHLF as well as PLT.



38.05 Preoperativ e Internal Biliary Drainage Increases the Risk of Bile Juice Infection and Pancreatic Fistula after Pancreatoduodenectomy: A Prospectiv e
Observ ational Study

T. Fujii1, M. Kanda1, M. Suenaga1, H. Takami1, Y. Inokawa1, S. Yamada1, H. Sugimoto1, S. Nomoto1, Y. Kodera1  1Nagoya University,Department Of Gastroenterological Surgery (Surgery II),Nagoya,
Aichi, Japan.

Introduction: Endoscopic biliary drainage comprises two procedures. Endoscopic retrograde biliary drainage (ERBD) is an internal drainage method that involves placement of a plastic intrabiliary
stent. Major advantages of the ERBD are the absence of discomfort due to the need for an external drainage tube and retention of bile which allows for absorption of vitamin K and maintenance of
coagulation. However, there is a risk of dislodgement or clogging of the stent, which may result in biliary tract infection or cholangitis. Endoscopic nasobiliary drainage (ENBD) involves external
drainage; the transnasal tube which is inserted into the biliary tract could cause discomfort. However, the advantage is that clogging of the tube and the consequent biliary tract infection could be
avoided.   A previous randomized study revealed lack of apparent clinical benefit in endoscopic preoperative biliary drainage (PBD) when compared with early surgery in patients scheduled to undergo
pancreatoduodenectomy. However, biliary drainage may be necessary for the neoadjuvant treatment which has recently emerged as a promising option for potentially resectable pancreatic cancer
because neoadjuvant therapy lasts a few months before surgery. Therefore, identification of the most appropriate PBD method is still warranted.Methods: A prospectively collected database comprising
of 260 consecutive patients who underwent pancreatoduodenectomy at the Department of Gastroenterological Surgery (Surgery II), Nagoya University between January 2008 and June 2013, including
74 jaundiced patients treated by ERBD and 56 jaundiced patients treated by ENBD, and as a reference, 130 non-jaundiced patients who did not undergo PBD, was analyzed.Results: With the exception
of preoperative cholangitis, adverse events were comparable between the PBD and non-PBD groups. The positive rate of intraoperative bile culture was significantly higher in the ERBD than in the
ENBD group (100% versus 52%, respectively, P < 0.001). The positive rates of drainage fluid cultures on postoperative days 1, 3, and 5 and the incidence of postoperative abdominal abscess formation
were significantly higher than those in the ENBD group (P = 0.002, 0.014, 0.030, and 0.023, respectively). The neutrophil count and C-reactive protein level on postoperative day 1 were significantly
higher in the ERBD group than in the ENBD group (P = 0.010 and 0.025, respectively). Moreover, ERBD was identified as an independent predictive factor for postoperative pancreatic fistula (POPF)
formation (hazard ratio, 9.32; 95% confidence intervals, 2.88–37.46; P < 0.001). Receiver operating characteristic curve analysis for the preoperative drainage period in the ERBD group revealed that the
determined cutoff level for the onset of POPF was 29 days.Conclusions: ERBD resulted in more frequent postoperative complications, including POPF, compared with ENBD. POPF is more likely to
occur if the ERBD period exceeds 1 month in patients scheduled to undergo pancreatoduodenectomy.



38.06 Questioning the Significance of the Routine Post-Operativ e Visit After Emergency Admission for Cholecystectomy: Possibility for Mobile Technology
Follow-Up

R. W. Davis1, C. J. Balentine1,2, D. W. Chen1, Y. Gao1, A. R. Scott1, N. M. Tapia1, J. W. Suliburk1  1Baylor College Of Medicine,Department Of Surgery,Houston, TX, USA 2Houston VA HSR&D Center Of
Excellence,Houston, TX, USA.

Introduction: Cell phones and electronic devices have become mainstays of everyday life. Electronic communication through mobile device represents a means of contact that can be used to enhance
or even replace the traditional in person post-op follow up. This project seeks to examine the utility of routine clinical follow up after cholecystectomy and evaluate feasibility of electronic communication
via mobile device. We hypothesized that mobile technology access would be prevalent and that there is little utility of routine in-person follow up after emergency admission for
cholecystectomy.Methods: This study was conducted at an urban safety net hospital with IRB approval. Patient demographics, access to mobile and land-locked technology, level of education,
perceived usefulness of technology, and ease of use of technology were recorded, in addition to length of post-operative clinic visit, clinic interventions, and unexpected visits to the emergency
center.Results: Average patient age was 38 years with 72% female. Laparoscopic cases made up 92%, with the remaining 8% being open or converted to open. Excluding occupational administrative
paperwork, there was a 20% intervention rate at the post-operative visit, with routine suture/staple removal (7%), medication refill (5%), and appointment scheduling (surgical- 5%, other- 3%) being
most common. Clinic visits averaged 98±52 minutes. Emergency room visits related to operation occurring within 30 days by 6% of patients (12), with 1% (2) requiring readmission. The most common
reasons for ER evaluation were pain (8) and wound concerns (2). There is widespread access to mobile technology with 90% of the population reporting cell phone use. Text messaging was utilized by
80% of patients <40 years old and 70% of patients >40. Patients <40 years old had significantly higher perceived usefulness and ease of use perception regarding mobile device utility for their health
care. Patients with less than high school education had more mistrust of technology than patients with high school education or above.Conclusions: For 80% of patients, routine post-operative clinic
visit after cholecystectomy has no significant intervention and adds little to the care of the patient. In addition, routine visits represent considerable lost time for patients as well as opportunity cost for
providers and the health care system. Even in our underserved safety net hospital population mobile technology use and adoption predominates. Future studies will investigate using mobile technology
to identify patients who would benefit from a clinic visit versus those in whom it is superfluous.



38.07 Predictors of Delay of Surgical Interv ention in Patients with Hepatocellular Carcinoma

A. P. Chidi1, C. L. Bryce2, K. Han1, Z. M. Dong1, D. A. Geller1, A. Tsung1  1University Of Pittsburgh,Department Of Surgery,Piitsburgh, PA, USA 2University Of Pittsburgh,Graduate School Of Public
Health,Piitsburgh, PA, USA.

Introduction: Five-year survival for hepatic malignancies is extremely low (15%).  Surgical intervention can lead to ten times higher survival than palliative therapies, but delay in treatment has been
implicated in worsened survival.  Non-clinical factors such as type of insurance, race, and proximity to a high volume hospital have been linked to disparities in the care of hepatocellular carcinoma
(HCC) and may play a role in delaying treatment.  The purpose of the study was to determine whether non-clinical factors predict delay between diagnosis and treatment in patients with HCC.Methods:
Records from diagnosis and initial treatment were abstracted from the Pennsylvania Cancer Registry for adult HCC patients diagnosed between 2006 and 2011 who underwent surgical intervention.
 Patients who underwent neoadjuvant therapy were excluded.  Data elements included age, sex, race, insurance, stage at diagnosis, cirrhosis (Ishak fibrosis score>4), and type of surgical intervention. 
Median household income data were obtained from the 2011 American Community Survey.  Travel time to the nearest high volume center (top 20% of 2009 case volume) was calculated using ArcGIS
Network Analyst (ESRI, Redlands, CA).  Delay in surgery was defined as 60 days or more between diagnosis and surgical intervention.  Chi square and Mann-Whitney tests were performed using Stata
13 (StataCorp, College Station, TX).  Variables with p-values less than 0.2 on univariate analysis were selected for a multivariate logistic regression model.Results: For the 1100 patients in this study,
mean time to surgery was 55.7 days (SD 69.5). 360 (33%) patients experienced treatment delay.  Male sex, presence of cirrhosis, lower income, decreased travel time, and use of adjuvant
chemotherapy independently predicted delay of surgical intervention (p<.05).  Our multivariate logistic regression model included age, type of surgical intervention, presence of cirrhosis, race, sex,
stage, income and travel time.  This adjusted model revealed that patients who underwent resection (e.g. wedge resection, lobectomy, partial hepatectomy) were 52% less likely than those undergoing
local intervention (e.g. ablation) to experience treatment delay (p<.01).  Each ten year increase in age was associated with a 17% increase in likelihood of treatment delay (p<.05).  Every $5,000 increase
in median household income was associated with 14% decreased likelihood of treatment delay (p<.05).  The adjusted model showed no significant effects of sex, race, stage, cirrhosis or time to a high
volume center.Conclusions: In a multivariate model adjusted for demographics and clinical characteristics, age, type of surgical intervention and income were the strongest predictors of delay between
diagnosis and surgical intervention.  These results suggest that both clinical and non-clinical factors affect patients’ access to potentially curative intervention.  Future work will evaluate the effects of
treatment delay on survival in this population.



38.08 The Impact of Donor Age and Graft Quality on Outcomes of Liv er Transplantation in the Elderly

L. Zhao2, A. P. Jayaraman2, M. D. Pearl1, A. I. Skaro1  1Northwestern University,Comprehensive Transplant Center,Chicago, IL, USA 2Northwestern University,Department Of Preventive
Medicine,Chicago, IL, USA.

Introduction: Mortality on the liver transplantation (LT) waitlist due to organ shortage continues to be a dominant challenge facing transplant clinicians. Extended criteria donors (ECD) have been
increasingly used to expand the liver donor pool. ECD organs are often donated by older individuals, and exhibit worse outcomes than livers from younger donors. Consequently, the majority (≈65%) of
livers donated from the elderly (>65 years old) are discarded. The average ages of LT candidates and deceased donors have been increasing over the past decade. Therefore, we examined the
interaction of age (donor and recipient) and donor quality, measured by donor risk index (DRI), to better understand their impact on outcomes of LT.Methods: We retrospectively examined 45,649
recipients of primary liver transplants from the Organ Procurement and Transplant Network (OPTN) database between 2002 and 2011. Patient and graft survival were analyzed using Kaplan-Meier and
log-rank methodology. Cox proportional hazards regression was utilized to examine the interactions of recipient and donor age (Group 1 [18-39], Group 2 [40-49], Group 3 [50-59], and Group 4 [≥60])
and recipient age and DRI (Group 1 [<1.2], Group 2 [1.2-1.49], Group 3 [1.5-1.79], and Group 4 [≥1.8]).Results: Elderly patients (≥60 years old) experienced worse patient and graft survival compared to
younger LT recipients (18-39, 40-49, and 50-59). Cox proportional hazards regression demonstrated that the LT recipient’s ≥60 years of age exhibited the greatest hazard of patient mortality when
stratified according to donor age and DRI. Moreover, for patient survival, the hazard ratio of donor age group 4 vs. donor age group 1 is 1.77 for patient age group 1, and 1.25 for patient age group 4. For
graft survival, the hazard ratio of donor age group 4 vs. donor age group 1 is 1.92 for patient age group 1, and 1.28 for patient age group 4. For patient survival, the hazard ratio of DRI group 4 vs. DRI
group 1 is 2.05 for patient age group 1, and 1.40 for patient age group 4. For graft survival, the hazard ratio of DRI group 4 vs. DRI group 1 is 2.31 for patient age group 1, and 1.46 for patient age group
4.Conclusions: Elderly (≥60 years old) LT recipients are insensitive to increasing donor age and worse donor quality compared to their younger counterparts.  Therefore cautious expansion of the donor
pool to include older donors and high DRI livers for the elderly population should be considered. These data provide important insight to the reform of liver allocation policy to incorporate utility such as
post-transplant life expectancy.



38.09 Changing Demographics in Laparoscopic Cholecystectomy Performed in the United States Hospitalizations from 1998-2010

J. J. Tucker1, R. Grim1, T. Bell1, J. Martin1, M. Mueller1, V. Ahuja1  1York Hospital,Department Of Surgery,York, PA, USA.

Introduction: In the clinical experience at a community hospital, there has been a noticeable change in demographics over time.  Younger patients appear to be receiving more laparoscopic
cholecystectomy (LC).  The purpose of this study was to determine if LC is increasing in the younger patient population and if obesity is associated with the increase in LC. Methods: LC patients were
identified from HCUP-NIS database (1998-2010).  Variables were age (15-24, 25-34, 35-54 and 55+), obesity, gender, race, payer, Charlson score, length of stay (LOS), total charges and hospital bed
size, location, region, and teaching status. Descriptive, Chi-square, and Z-test statistics were used for analysis. Results: There were 4,449,643 LCs from 1998-2010.  The 15-24 age group had the
largest increase in LC (3.2%) from 1998-2010, compared to 25-34 (2.2%), 35-54 (1.3%) and 55+ (0.7%); all p <.001.  The 15-24 age group had the highest increase in obesity (10.8%), compared to 25-
34 (10.2%), 55+ (10%) and 35-54 (8.9%); all p <.001.  The 15-24 age group with obesity had an increase in LC of 10.8%, while non-obese increased only 2.3%.  In the 15-24 age group, the following
categorical variables were associated with obesity: female, white, payer-other, non-teaching hospital, urban location, southern region, large hospital bed size and 3+ Charlson group; all p <.05.
Additionally in the 15-24 age group, median LOS (non-obese 2 days vs. obese 3 days) and median cost (non-obese $19,227 vs. obese $22,416) were both increased; p < .001. Conclusions: The
percentage of younger people having LC is increasing with highest increases in the obese population. The obese youth also have longer length of stay with an increase in hospital cost.  These results
suggest a rising disease burden associated with obesity among people ages 15-24. If the prevalence of obesity continues to grow, the disease burden will likely increase, which could increase
economic burden. 



38.10 Royal Australasian College of Surgeons Younger Fellows Leadership Exchange Visitor. Time to breast cancer relapse is predicted by pr imary tumour
character istics, but not by lymph node inv olv emen

C. S. Lai1, D. J. Fitzpatrick1, T. Occiodoro-Scott1, R. Parkyn1, D. Walters1, V. Humeniuk1, D. Walsh1  1The Queen Elizabeth Hospital,Adelaide, SOUTH AUSTRALIA, Australia.

Introduction: The risk of breast cancer recurrence has been linked to tumour size, grade, oestrogen (ER) receptor status and degree of lymph node (LN) involvement. However, the role of these
variables in predicting time to relapse is not well defined. The study aimed to identify patient and tumour characteristics that predict risk periods for breast cancer recurrence within our institution, to
enable more tailored surveillance strategies.Methods: We retrospectively studied a cohort of 473 patients who presented to The Queen Elizabeth Hospital with recurrent breast cancer between 1968
and 2008.  Recurrence was deemed as first evidence of new locoregional, distant or contralateral breast disease following first remission. Patient and primary tumour characteristics were collected
including age, menopausal status, tumour grade (1-3), size (<2 or 2cm), ER and progesterone receptor (PR) status and LN involvement and modelled against time to breast cancer relapse using
Kaplan-Meier survival curves.Results: High tumour grade, size 2 cm, ER negativity and PR negativity were all shown to significantly correlate with higher incidence of earlier recurrence (P<0.0001,
P=0.0012, P=0.0006 and P=0.006 respectively). In patients who ultimately relapsed, those with high-grade tumours were significantly more likely to present with recurrence by 5 years, compared to
those with low-grade tumours (88%vs55%). Similarly, patients with ER negative disease who relapsed were almost twice as likely to present within the initial 2 years after diagnosis than those with ER
positive disease. LN involvement, menopausal status and age did not significantly correlate with earlier recurrence.Conclusions: High-grade, size 2 cm, ER negativity and PR negativity were shown to
predict earlier breast cancer relapse. While LN involvement increases absolute recurrence risk our study proposes that it does not influence timing of relapse. Use of these predictors will enable key
risk periods for onset of relapse to be characterised according to tumour profile with more appropriate discharge to primary care providers for ongoing surveillance.
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39.01 30-Day Postoperativ e Mortality Risk Score for Coronary Artery Bypass Graft Surgery Using the American College of Surgeons National Surgical Quality
Improv ement Database

P. J. Chung1, S. Tam1, J. Burack1, G. Sugiyama1  1SUNY Downstate Medical Center,Department Of Surgery,Brooklyn, NY, USA.

Introduction: Risk Scores for 30-day mortality after Coronary Artery Bypass Graft (CABG) surgery allow surgeons to assess a patient’s operative risk. No risk score for short term mortality after CABG
has been created using the American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) database. The objective of this study was to develop a 30-day postoperative
mortality risk calculator for patients undergoing CABG using ACS-NSQIP.Methods: The NSQIP Participant Use Files (2005-2010) were the primary data source. Patients that had ischemic heart disease
(ICD9 410-414), and underwent one to four vessel CABG (CPT 33533-33536), who were 50 years and older were selected. Seventy six preoperative and perioperative variables were used as potential
predictors. Multiple logistic regression analysis was used to create a model predicting short-term mortality. The Receiver Operating Characteristic Area Under Curve (AUC) and the Hosmer-Lemeshow
goodness-of-fit test were used to evaluate the model. Bootstrap-validated AUC was calculated. A nomogram to calculate 30-day postoperative mortality probability was created.Results: There were
2207 cases of CABG meeting the selection criteria. Fifty one patients (2.3%) died within 30 days. Seven independent variables that correlated to short-term mortality were identified: age (OR 2.09,
95%CI [1.33, 3.28], p = 0.0014), duration in operating room (OR 1.40, 95%CI [1.01, 1.93], p = 0.042), preoperative sodium (OR 0.63, 95%CI [0.46, 0.87], p = 0.0048), preoperative BUN (OR 1.19, 95%CI
[1.02, 1.38], p = 0.027), previous percutaneous coronary intervention (OR 1.98, 95%CI [1.10, 3.54], p = 0.022), dyspnea at rest (OR 2.66, 95%CI [1.17, 6.08], p = 0.020), and history of prior MI (OR 2.46,
95%CI [1.37, 4.42], p = 0.0026). The C-statistic for this model was 0.762 while the bootstrap-validated AUC was 0.737. The Hosmer-Lemeshow goodness of fit test had a p-value of 0.1663, suggesting
that the model does not overfit. A nomogram to calculate the 30-day postoperative mortality risk was created.Conclusions: The risk model developed in this study has good ability to predict 30-day
mortality after CABG. A nomogram was created using this risk model. Risk indices for short-term mortality after CABG in the cardiothoracic literature created using cardiothoracic-centric databases
support the validity of this model. Furthermore this study validates and demonstrates the versatility of the ACS-NSQIP database.



39.02 Adv erse Cardiac Ev ents: The Risky Business of non-cardiac surgery for patients with a pr ior cardiac stent

R. R. Rhyne1, L. A. Graham2, J. S. Richman2, T. M. Maddox4, M. T. Hawn1  1University Of Alabama At Birmingham,Birmingham, Alabama, USA 2VA Birmingham Healthcare System,Birmingham, AL,
USA 3VA Boston Healthcare System,West Roxbury, MA, USA 4VA Eastern Colorado Healthcare System,Denver, CO, USA.

Introduction: Perioperative adverse cardiac events are more likely for cardiac stent patients undergoing non-cardiac surgery as well as a known baseline risk of adverse cardiac events following
stenting. The incremental surgery risk for adverse cardiac events and whether this risk changes over time following stent placement is not well characterized.Methods: Patients with a cardiac stent
implanted in the VA from FY2000-FY2010 were identified by ICD-9 diagnosis codes. Non-cardiac surgeries within 24 months of stent placement occurring in VA and Non-VA hospitals were identified
using CPT codes. Patients with subsequent surgery were defined as cases and matched to two non-surgery controls by age, race, stent type, stent year, history MI within 6 months prior to stent, CHF,
PVD, diabetes, stroke, and chronic kidney disease. A composite cardiac endpoint of MI, death, and/or repeated revascularization (MACE) within 30 days of surgery was compared to the controls during
the same 30 day time period following stent. Generalized linear models were used to estimate the risk difference of MACE between surgery cases and non-surgery controls and changes in risk over
time following stent placement.Results: The cohort consisted of 22,501 surgery and 45,002 non-surgery patients with a median age of 64. The majority of patients were white (94%) with DES (53%) and
37% had a history of MI within 6 months prior to stent. Most surgeries were integumentary (17%) with a median RVU of 6.6 (IQR 2.2-11.7) and 65% outpatient. The MACE rate in the surgery cohort was
4.5% as compared to 1.3% in the controls. In both cohorts, the MACE rate was higher in the 6 months following stent and decreased over time (Figure). The overall difference in MACE between cases
and controls across the 24 months following stent placement was 3.2% (2.9%-3.5%) with cases being more likely to experience a MACE in the postoperative period as compared to their matched
controls [(RR=3.4(3.1-3.7)]. After adjusting for surgical characteristics, the risk difference between cases and controls decreases across time and there is no incremental cardiac risk for surgery more
than 6 months after stent. Examining specific postoperative outcomes, surgical cases were more likely to experience MI [RR=4.2(3.1-5.6)] or death [RR=1.7(1.1-2.5)] but not more likely to experience
revascularization [RR=1.2(0.9-2.5)].Conclusions: In conclusion, adverse cardiac events following coronary stenting decrease over time for both surgical and non-surgical cohorts. Furthermore, the risk
difference and the surgery adjusted risk difference decrease over time and reach baseline for surgical patients more than 6 months out from stent. These findings help inform clinical decision making
regarding the incremental risk of surgery in cardiac stent patients.



39.03 Thir ty-day Readmission and Mortality following Discharge to Skilled Nursing Facilit ies after Vascular Interv ention

S. Fernandes-Taylor1, T. L. Engelbert1, J. Havlena1, A. J. Kind1, C. C. Greenberg1, M. L. Schwarze1, J. T. Wiseman1, R. S. Saunders1, M. A. Smith1, K. Kent1  1University Of Wisconsin,Surgery,Madison,
WI, USA.

Introduction: Readmission within 30 days of an acute hospital stay is frequent, costly, and increasingly subject to financial penalties by the Centers for Medicare and Medicaid Services (CMS). Early
readmission after a vascular surgical procedure is most common among surgical procedures (24%). To reduce readmissions and coordinate care, vascular surgery patients are often discharged to
skilled nursing facilities (SNF). Whether discharging vascular patients to SNF reduces readmission is unknown. To address this gap, we characterize 30-day readmissions among vascular surgery
patients discharged to SNFs to inform transitional care for these patients.Methods: We utilize the CMS Chronic Conditions Warehouse, a longitudinal 5% national random sample of Medicare
beneficiaries, to describe 30-day readmission after discharge to SNF among patients treated with vascular intervention (carotid endarterectomy or stenting, abdominal aortic aneurysm (AAA) repair, or
lower extremity revascularization from 2005-2009). Descriptive statistics and multivariable logistic regression were used to describe readmissions and subsequent mortality.Results: 3,578 patients
were discharged to a SNF following carotid, AAA, or lower extremity procedures. 72% of SNF discharges were following lower extremity interventions, 66% were following open (not endovascular)
surgery and 35% were following emergent operations. Surprisingly, 31% of patients experienced readmission within 30 days, most within the first week following discharge to SNFs. Of patients
readmitted from SNFs, >25% had the readmitting diagnosis of wound infection or device complication. Respiratory and cardiac issues were also common reason for readmission (jointly 20% of
readmissions). In multivariable analysis, readmission was associated with emergent first hospitalization (OR 1.3; p<.01), in-hospital venous thromboembolism (OR 1.3; p<.05), in-hospital urinary tract
infection (OR 1.3; p<.05), comorbid COPD (OR 1.2; p<.05), or chronic renal failure (OR 1.2; p<.05). Interestingly, wound infection, hemorrhage, or device complications during the initial hospitalization
were not associated with readmission from a SNF. Of patients readmitted from a SNF, 23.0% died within 60 days of the first hospital discharge, whereas the mortality was 8.1% for SNF patients who
were not readmitted (p<.001).Conclusions: Our analysis demonstrates that almost a third of vascular patients discharged to a SNF are subsequently readmitted implying that many of these patients
required care surpassing the capability of a SNF. Reasons for readmission include wound and graft complications, many of which develop post discharge. Medical complications are also a frequent
cause of readmission from SNFs. Improved care coordination between hospital and SNF, the development of surgical specialty SNFs, and training of SNF staff in the management of surgical patients
all have the potential to reduce readmission amongst vascular patients discharged to skilled nursing facilities.



39.04 Non-Robotic v ersus Robotic Cardiac Surgery: An Inv estigation of Crit ical Outcomes

F. Yanagawa1, K. Bhuva1, J. Martin1, T. Bell1, R. Grim1, V. Ahuja1  1York Hospital,Department Of Surgery,York, PA, USA.

Introduction: Robotic-assisted cardiac surgery is a minimally invasive approach to conventional open surgery, but its benefits and cost are still being studied.  The purpose of this study was to compare
outcomes, (complications, length of stay (LOS), total charges and mortality) between non-robotic and robotic-assisted cardiac surgery.Methods: Weighted HCUP-NIS (2008 and 2009) data of cardiac
patients (ages 18+) who had operations including 1) valves/septa, 2) vessels, and 3) other heart and pericardium procedures were used for this study.  Patients were grouped into non-robotic and
robotic.  Propensity score matching was used to match each robotic case to 2 non-robotic cases on 13 characteristics (age, gender, race, payer, Charlson score, hospital bed size, location, region and
teaching status, income, and the 3 operation sub-types).  Outcome variables were complications, median LOS, median in-hospital total charges (excluding acquisition and maintenance costs), and
mortality.Results: There were a total of 706,174 cardiac cases comprising 703,498 non-robotic and 2,676 robotic cases.  After propensity score matching there were 5,279 (66.4%) non-robotic cases
and 2,676 (33.6%) robotic cases. Cardiac operations included 3,640 valves/septa, 4,201 vessels and 726 other heart and pericardium procedures.  Comparative analysis revealed that robotic-assisted
surgery had lower complications (28%), LOS (5 days), total charges ($97,409) and mortality (1.4%) than non-robotic complications (29.4%), LOS (6 days), total charges ($105,913) and mortality (1.7%).
However, only LOS and total charges were statistically significant, p<.001.Conclusions: Overall, robotic surgery appears to have reduced mortality and complications; however, the findings were non-
significant.  Robotic surgery did have significantly reduced LOS and total charges compared to non-robotic surgery.   Results of the present study support the contention that robotic surgery is as safe as
non-robotic surgery and offers the surgeon an additional technique for performing cardiac surgery.
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39.05 A Longitudinal Analysis of Mortality, Complications, and Failure to Rescue After Cardiac Surgery

A. A. Gonzalez1,3, J. D. Dimick3, J. D. Birkmeyer3, A. A. Ghaferi3  1University Of Illinois At Chicago,Department Of Surgery,Chicago, IL, USA 3University Of Michigan,Center For Healthcare Outcomes &
Policy,Ann Arbor, MI, USA.

Introduction: In the past decade, failure to rescue (i.e. mortality after a major complication) has been identified as a clinical mechanism underlying the wide variation in hospital post-operative mortality
rates.  During this same decade there has been a significant decline in mortality after high-risk cardiac surgery.  However, it remains unclear whether this is due to decreasing complication rates or due
to more successful rescue after a complication has occurred.Methods: We examined national trends on 1,258,397 Medicare fee-for-service beneficiaries undergoing isolated coronary artery bypass
grafting, mitral valve replacement, or aortic valve replacement between 2000 and 2008.  Our primary outcomes were inpatient mortality, major complications, and failure to rescue (FTR).  To examine
secular trends for these outcomes, we used a logistic regression model accounting for age, gender, race, socioeconomic status, pre-existing medical comorbidities, admission acuity, and hospital
volume.  For coronary bypass patients, we additionally included a dichotomous variable for use of the internal mammary artery.  We conducted a secondary analysis to evaluate rescue after individual
complications.Results: Mortality decreased between 2000 and 2008 (4.7% vs 3.6%, p-value <0.001) with a concomitant decrease in failure to rescue rates (14.6% vs. 8.4%, p-value <0.001).  However,
rates of major complications increased significantly (17.2% vs 27.6%, p-value <0.001).  Compared with 2000, patients in 2008 had significantly lower risk-adjusted odds ratios (OR) for mortality (OR
0.56, 95% confidence interval [CI] 0.53 – 0.60) and for FTR (OR 0.48, 95% CI 0.44 – 0.51).  However, major complications were significantly higher in 2008 than in 2000 (OR 1.41, 95% CI 1.33 – 1.49).  In
secondary analysis of FTR after individual post-operative complications, the most dramatic improvements were seen following renal failure (24.9% vs. 12.9%, risk-adjusted OR 0.42, 95% CI 0.38 –
0.46).Conclusions: During the past decade, inpatient mortality after cardiac surgery fell significantly.  Similarly, there was dramatic improvement in failure to rescue rates.  However, the rate of major
complication steadily increased during this time period.  Our findings may suggest that the gains in post-surgical survival have been largely a function of better success in managing complications
rather than improvement in preventing complications.
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Introduction: It is not uncommon for patients to require non-cardiac surgery (NCS) after placement of a coronary stent. �Current guidelines recommend delaying surgery until 45 days after a bare metal
and 1 year after drug eluting stent. �There are little data to suggest when and whether cardiac risk returns to baseline.Methods: The VA Patient Treatment File was used to identify coronary stents
implanted in the VA system from October 1, 1999 through September 30, 2010. Patients undergoing non-cardiac surgery within 24 months of a stent were identified using VA Surgical Quality
Improvement Program data. Each patient was then matched to two patients undergoing surgery without a coronary stent. Matching was done based on age, race, surgical specialty, fiscal year of the
operation, urgency of the operation, and expected mortality. A composite cardiac endpoint of myocardial infarction and/or repeated revascularization within the 30 days was assessed. Bivariate
frequencies were compared using chi-square test and multivariate logistic regression determined adjusted odds of adverse cardiac events.Results: Over the 11 year study period, 8,295 operations
following a coronary stent were matched to 16,530 operations without a history of coronary stent.� After matching, patients with coronary stents were more likely to have a baseline history of CHF (26%
vs. 11%), CVD (22% vs. 17), or diabetes requiring insulin (18% vs. 12%), but were less likely to be a current smoker (34% vs. 38%) or be partially/totally functionally dependent (9% vs. 11%) (p<0.01 for
all). Composite cardiac endpoints were inversely associated with time since stent placement from 9.3% in surgeries <6 weeks following stent placement to 3.2% in surgeries >52 weeks after stent.�
Compared to controls, patients with coronary stents undergoing NCS were significantly more likely to experience adverse cardiac events following surgery (4.6% vs. 1.6%, p<0.0001). �After adjustment
for cardiac risk factors, smoking and functional status, patients with prior coronary stent had significantly elevated odds of adverse cardiac events out to two years (Table).Conclusions: Postoperative
adverse cardiac events decrease 1 year following stent placement but remain elevated compared to controls for at least 2 years.� Surgeons and anesthesiologists should remain cautious in the
postoperative period of any patient undergoing surgery even with a remote history of coronary stent.
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Introduction: Lung cancer is a leading cause of cancer deaths in the United Stated. Although R0 resection is the standard of care, only 1/3rd of tumors are amenable to surgery. Minimally invasive
resection methods have shown good outcomes. This study compares the impact of resection method on long term survival among patients with localized node negative lung cancer (LNNLC). Methods:
Data (Table 1) on 6,253 patients with LNNLC was abstracted from the Surveillance Epidemiology and End Result (SEER) database (1998-2009). Six subgroups were created based on tumor resection
method: Electrocautery fulguration (ECF), Wedge resection (WR), Segmental resection (SR), Excision NOS (ENOS), Laser excision (LE), and Bronchial sleeve (BS). Standard statistical methods were
used for data analysis. Results: The mean age was 68.9 years and youngest patients were in the BS group, p < 0.01. NSCLC (98.4%), low grade tumor (52.0%) and Stage I disease (85.6%) were most
common tumor characteristics. 6.3% received RT and highest in the LE group, p <0.01. Overall mortality and mortality due to lung cancer both were highest in the ECF group, p < 0.01. Mean survival in
years and 5-year survival were both highest in the BS group, p < 0.01. On Cox-regression analysis tumor grade, resection method and cause of death independently impacted mortality.Conclusions:
Bronchial sleeve resection method is a promising tumor resection method which appears to offer the highest 5-year survival rates for LNNLC. Prospective randomized trials are needed to confirm these
observations and guide appropriate therapy for such patients. 
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Introduction: Same-day discharge (SDD) after laparoscopic appendectomy in adults for simple (acute, non-gangrenous, non-perforated) appendicitis is safe and cost effective, but similar observations
have not been widely reported in children. In January of 2011, a treatment protocol for simple appendicitis was introduced. Seven months later an initial audit demonstrated significantly decreased
lengths of stay (LOS) and overall cost without increased complications. We hypothesize that a second audit will confirm shorter LOS, increased SDD, and decreased costs per encounter
(CPE).Methods: A before-and-after study was performed on all pediatric patients (<18 years old) who underwent appendectomy for simple appendicitis from July 2009 to December 2010 (pre-protocol)
and from January 2011 to May 2013 (post-protocol). Audit #1 took place in August 2011. LOS was determined to be from the time of first recorded vital signs to the time of discharge. SDD was
established as LOS less than 24 hours. CPE was calculated as the per patient direct hospital costs minus operating room costs, accounting for only protocol-related costs. Additional outcomes were
readmissions and surgical site infections (SSI). Student’s t-test, chi-squared and Fisher’s exact test were performed.Results: 1,382 appendectomies were performed with 794 (57%) for simple
appendicitis. Demographics between the groups were similar (Table). Pre-protocol median (interquartile range) LOS was 35 (20-50) hours compared to LOS at audit #1: 24 (12-36) hours, and audit #2:
22 (9-35) hours (p<0.0001); an overall 34% decrease in hours. SDD increased from 13% to 51% to 58%. Pre-protocol CPE was $3,090 versus $2,719 (12% or $43,119 cost savings) at audit #1 and
$2,915 (6% or $75,425 cost savings) at audit #2 for a cumulative cost savings of $118,544. A significant difference was found in SSI rate at audit #1 (1.6% vs 4.7%, p=0.036) and readmission rate at
audit #2 (1.2% vs. 4.5%, p=0.012). During audit #2, we identified a period of increasing LOS and CPE due to integration of a computerized physician order entry (CPOE) system within our institution
(Figure).Conclusions: Our simple pediatric appendicitis protocol can significantly decrease LOS and increase SDD, while lowering CPE. Our data demonstrates the importance of continued
surveillance of protocols as significant challenges were met with integration of CPOE.  Upon identifying this barrier, LOS and CPE appear to trend towards the post-protocol nadir. Slight increases in
SSIs and readmissions require further interrogation of protocol efficacy.
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Introduction: Treatment for even the most common conditions is often quite variable and according to surgeon preference, partly due to lack of evidence based medicine.  To determine the most
effective therapy for patients, appropriately conducted clinical trials have been performed for a variety of disease processes.  We previously conducted a randomized, clinical trial comparing early
appendectomy to interval appendectomy for perforated appendicitis, which reported a quicker return to normal activities, decreased adverse events, decreased cost and increased quality of life with
early appendectomy for ruptured appendicitis.  The effect of clinical trials on clinical practice and patient outcomes has not been examined.  The purpose of the present study is to evaluate the effect a
clinical trial has on practice patterns and outcomes for patients with perforated appendicitis at a free-standing children’s hospital.Methods: A retrospective study was conducted comparing patients (age
< 18 years) with perforated appendicitis treated before a randomized, clinical trial (2005-2006) and after the completion of the trial (2009-2011).  Early appendectomy was performed within 24 hours of
diagnosis; interval appendectomy occurred 4-6 weeks after initial treatment with intravenous antibiotics.  Patient characteristics, treatment variables and outcomes were collected from the medical
record and compared using a student’s t-test and chi square when appropriate.Results: The pre-trial group consisted of 92 patients – 62 (67%) underwent early appendectomy and 30 (33%) patients
had interval appendectomy.  The post-trial group was composed of 103 patients with 87 (84%) undergoing early appendectomy and 16 (16%) with interval appendectomy (table). The groups were
evenly matched based on patient and admission characteristics, though the post-trial group had a lower percentage of self pay patients and fewer computed tomography (CT) scans on admission. 
Fewer patients required earlier than planned appendectomy after initiating therapy for planned interval appendectomy in the post-trial group (crossover).  Healthcare utilization was similar amongst both
groups, except fewer CT scans were obtained in the post-trial group.  Overall the post-trial group had fewer adverse events (18% vs 34%, p=0.02), specifically fewer wound infections (2% vs 14%,
p=0.001) and fewer unplanned readmissions (7% vs 16%, p=0.04) than the pre-trial group.Conclusions: The clinical trial conducted at our institution to evaluate currently available treatment options for
perforated appendicitis did change practice patterns at our hospital by increasing the use of early appendectomy, decreasing the number of CT scans performed per patient and reduciong the overall
adverse event rate.





39.10 Patent Ductus Arter iosus Ligation In Premature Infants In The United States.

J. Tashiro1, B. Wang1, J. E. Sola1, A. R. Hogan1, H. L. Neville1, E. A. Perez1  1University Of Miami Miller School Of Medicine,Division Of Pediatric Surgery, DeWitt Daughtry Family Department Of
Surgery,Miami, FL, USA.

Introduction: Patent ductus arteriosus (PDA) is a condition that commonly affects premature and low birth weight infants, at times necessitating surgical intervention. The purpose of our study is to
examine outcomes after PDA ligation in premature infants in the United States.Methods: We analyzed the Kids’ Inpatient Database (2000-2009) for all premature infants diagnosed with PDA, admitted
at < 8 days of age. Patient demographics, socioeconomic measures, disposition, complications, and survival were analyzed using standard statistical methods. All cases were weighted appropriately
to project nationally representative estimates.Results: A total of 55,753 patients were identified with diagnosis of PDA. Of these, 6,860 had surgical ligation (SL), of which 6,244 (91.0%) were for low birth
weight infants (LBW, <1,500 grams). The number of SL increased over time (10.6% to 13.4%), p<0.001. On average, SL patients had a lower birth weight (930 vs. 1377 grams) and longer length of stay
(LOS, 87.1 vs. 44.5 days) compared to medically treated patients, p<0.001. Children diagnosed with extreme immaturity (EI), LBW, transferred patients, and those admitted to urban teaching hospitals
or children’s general hospitals were more likely to have SL, p<0.001. Native American (OR=1.58, p=0.003) and Hispanic (OR 1.24, p<0.001) children had the highest rates of SL. Patients with SL had a
higher association with intestinal perforation without necrotizing enterocolitis, and intraventricular hemorrhage, p<0.001. Highly associated potential complications of SL were unilateral vocal cord
paralysis (VCP) and pneumothorax (PT), p<0.001. Overall survival was 90.0%. SL in the first two weeks of life had higher rates of mortality (OR=1.77, p<0.001) and PT (OR=1.72, p=0.004), but a lower
rate of VCP (OR=0.65, p=0.043) vs. SL at age > 2 weeks. Girls had significantly improved survival over boys, p<0.001. Higher survival was associated with SL for LBW patients (88.3% vs. 86.3% for
medical treatment, p<0.001). Patients with EI had a lower survival rate when undergoing SL (OR=0.68, p<0.001) vs. non-EI premature infants, while the effect of LBW status did not reach significance.
Survival did not differ significantly between races, income quartile, hospital type, teaching status, hospital size, and surgical volume. Multivariate analysis identified LOS (p<0.001), EI (p<0.001), gender
(p=0.010), and age at admission (p=0.014) as independent predictors of mortality.Conclusions: Mortality rates for LBW premature children with SL are lower than those without surgical treatment. For
all premature infants, PDA ligation performed in the first two weeks of life has a significantly higher mortality rate. Age, gender, extreme immaturity, and length of stay are independent predictors of
mortality in patients undergoing PDA ligation.
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Introduction: Surgical chairpersons are able to alter the departmental NIH funding through recruitment, salary support and team building efforts in the current restrictive NIH funding climate. Experience
and application of recruitment packages can be critical in such leadership efforts, although attrition of these efforts can happen over time due to lack of new resources. We hypothesized that increasing
experience of surgical chairpersons in their leadership role will positively impact departmental funding.Methods: Experience as a chairperson defined as the number of years spent as an interim or
permanent chair was abstracted from the department webpage. The NIH funding (US Dollars) of a department was obtained from the Blue Ridge Medical Institute (www.brimr.org) and the NIH website
(www.nih.gov). The change in NIH funding from the immediate previous year (2010-2009 & 2011-2010) was used to classify chairpersons into 4 groups: gp 1(-/-), gp 2 (-/+), gp 3 (+/+) and gp 4 (+/-).  
Non parametric tests were used to compare the different groups.Results: Department of surgery specific funding was available for 74 institutions (82%). Median NIH funding was $ 1.9 million (0.7-6),
1.8(0.6-5) and 1.7 (0.7-5) in 2009, 2010 and 2011 respectively. Although the median experience as a surgical chairperson was 6 years (3 – 10), 15% (n=14) had been chairs for less than 1 year or were
unfilled positions. Recent chairpersons (<1 yr) inherited departments that usually lost NIH funding (62%) and were frequently unable to develop a positive trend for growth over the next fiscal year ( (-/-)
n=4 and (+/-) n=2, 75%). Chairpersons who had held their positions for 4-6 years were most likely to associated with trends of fiscal growth (p=0.07) (Table 1)Conclusions: Despite a dwindling financial
climate, surgical chairpersons can steer their departments to trends of positive NIH funding, which is augmented by increasing experience. This effect might reflect the use of recruitment packages in
combination with lag in funding cycles to lead to a peak effect at 4-6 years. Provision of new development dollars later in their tenure and retention of chairpersons might lead to more positive trends in
increase in NIH funding.
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Introduction: In 2007, the Institute of Medicine set a goal that by 2020, 90% of clinical decisions will be supported by information reflecting the best available evidence. Continuous efforts to conduct high
quality research must be made across all specialties to successfully implement evidence-based medicine. The present review was performed to evaluate the evidential strength of published research
in the field of surgery.Methods: >From the 2011 ISI Journal Citation Report, the top 5 clinical journals in surgery based on impact factor and citation index were identified. A random sample of 200
articles was used to assess the quality of research. The primary outcome measure was the Oxford CEBM Levels of Evidence scoring system (Levels 1-4, 1 highest). Additional characteristics used for
the critical appraisal of articles measuring concordance, accuracy, and uncertainty were captured into a pre-specified data abstraction sheet. Statistical analysis was performed using chi-squared and
Kruskal-Wallis tests.Results: The sample’s evidence distribution was 15% Level 1, 34.5% Level 2, 12% Level 3, and 38.5% Level 4. The calculated average score was 2.74/4.00. Randomized
controlled trials (RCT) compared to lower evidence articles were more likely to list p-value within the abstract (88% vs. 57%, P < 0.05) and specify study design (94% vs. 19%, P < 0.05). Systematic
reviews and RCT also demonstrated a higher mean number of citations relative to lower evidence articles (17.9 vs. 13.9, P < 0.05). Measures of precision (such as confidence intervals) were reported
infrequently including in RCT (17%). Discordance between specified study design and true study design was found in 8.5% of studies. The average number of patients in a published RCT was 102
patients.Conclusions: The study suggests that continued efforts must be made to increase the evidential strength of research in surgery. This work provides a semi-quantifiable approach on where the
strength of evidence currently stands and provides a benchmark for further studies to assess trends on how surgical research has changed over time.  
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Introduction: The AAS/AASF research fellowship awards for residents and young faculty were established in 1988 and 2000, respectively, to enhance the opportunities for residents and AAS members
to perform research.  Over the past 12 years, $855, 000 in grants have been awarded to residents and faculty.  We surveyed the past 12 years of applicants and recipients of AAS resident and faculty
research awards in order to determine the impact of the awards on their careers.Methods: After IRB approval, a survey was sent electronically to 563 resident and faculty award applicants from the time
period of 2001-2013.  A follow-up email was sent to initial non-responders.  Results were tabulated and analyzed.Results: Responses were received from 96 of 563 previous applicants and recipients
(17.5% overall response rate).  Of responders, 56 had applied for the resident research fellowship and 40 had applied for the faculty research award.  Of these, previous resident research fellowship
recipients accounted for 12 responses (of a possible 13; 92% response rate from this sub-group) and previous faculty research awards accounted for 6 responses (of a possible 7; 86% response rate
from this sub-group).  Responses were received from award recipients from 2002 to the present.Of respondents who have finished training, 98% are engaged in academic surgical practice.  The
respondents described their current positions as non-tenure track academic practice (29%), tenure track academic practice (47%), academic appointment with tenure (22%), or private practice (2%).  
Of those replying to the survey, 77 (79%) are currently involved in research, with 48 (68%) of those serving as principal investigators of a current project, 28 (39%) serving as co-investigator, and 17
(24%) describing their role as a collaborator.  Many respondents have either received or currently receive funding for projects, with 22 respondents holding a research grant of more than $500, 000 for
total project cost.  Of award recipients replying, 12 of 13 (92%) felt that their award was of sufficient duration while 8 of 13 (62%) felt that their award was of sufficient funding.  More than 70% of award
recipients felt that their awards were important in influencing them to pursue research or in establishing their future line of research.Conclusions: Applicants for and recipients of the AAS/AASF research
fellowships are a group highly likely to pursue future careers in academic surgery and research.  While the duration of awards was felt to be sufficient, increasing the amount of the awards should be
considered.             
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Introduction: Goal orientation (GO) represents a motivational construct that describes the objectives of people when facing a learning task. It is divided into 3 subtypes in which learners strive to attain
competence (Mastery-MG), demonstrate competence (Performance Approach-PAP), or avoid demonstrating incompetence (Performance Avoid-PAV).  Research in non-medical cohorts has suggested
that an emphasis on mastery over performance is associated with adaptive learning. To the extent that surgical residents are held to a high performance standard, investigating GO may help to
understand leadership tendencies, job performance, and satisfaction. The aim of this study was to adapt a previously validated GO survey instrument for use in surgical residents.Methods: Following
the 2013 American Board of Surgery In-Training Examination, 64 residents enrolled in a university-based surgical residency program were recruited to complete a 17-item survey adapted from the
Patterns of Adaptive Learning Scales (PALS). The adapted PALS included three scales assessing students’ personal GO in residency-specific terms. Items were scored on a 5-point Likert scale, and
scale scores were determined by averaging the scores for each item. In order to determine if the adapted PALS was a valid measure of GO among surgical residents, the psychometric properties of the
adapted PALS were compared to those of the original by calculating Cronbach’s alpha for each of the six subscales and utilizing exploratory factor analysis. Results: Sixty-one (95%) residents
completed the survey. The median age was 30 years (IQR 28,31) and 20(33%) respondents were female. The mean (SD) scale scores for the adapted PALS were 4.30(0.48) for MG items, 3.17(0.99)
for PAP items, and 2.75(0.88) for PAV items. The mean scale scores for the original PALS items were 3.35(1.02) for MG, 2.76(1.15) for PAP, and 2.41(0.91) for PAV items. Values of Cronbach's alpha
demonstrated good internal consistency for the adapted PAP and PAV scales (α=0.89 and α=0.84 respectively), which was comparable to measures of internal consistency in the original scales
(α=0.86 and α=0.75 respectively).  For the adapted MG scale, the value of Cronbach's alpha suggested poor internal consistency (α=0.54; Original PALS MG scale α=0.86). Exploratory factor analysis
revealed five factors with Eigenvalues >1, in contrast to the three factors that were represented in the original PALS items. Examination of factor loadings for individual items suggest that the MG scale
items did not consistently load on to a single factor.Conclusions: This study represents the first step in the development of a novel tool to measure GO among surgical residents. Results suggest that
the psychometric properties of two of three adapted PALS scales are comparable to the original, but additional research is needed to adapt the mastery scale. Understanding the intrinsic motivation of
residents may facilitate improved education and professional development. 
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Introduction: Implementation of resident physician duty hour regulations has led to an increase in patient care transitions, known as handoffs.  The impact of an increase in handoffs, as well as
providers’ perceptions about consequences for the patient care they deliver has not yet been examined.  In anticipation of increased handoffs, residents were exposed to additional didactic training in
handoff best practices.  Methods: Resident perceptions of handoffs on surgical inpatient services were surveyed before and after July 2011 with an electronic instrument of previously-published
questions focused on handoff quality, preparation and delivery time, and patient harm from problematic handoffs.  Numbers of handoffs in each year were quantified by call schedule
comparisons.  Results: Time spent preparing for handoffs significantly increased from 2011 to 2012 (25 vs 29.5 minutes, respectively, p=0.03), but no difference in handoff quality was observed. 
Handoffs were more likely to be conducted in a private location (55 vs 78%, p=0.04) and include a full complement of information.  While perceptions of major harm among all residents decreased from
2011 to 2012 (70 vs 42%, p=0.02), the majority continued to believe that patients experience some harm secondary to ineffectual handoffs (Table 1).  The number of handoffs occurring over a one-week
period increased 48% from 2011 to 2012.  Conclusions: This study suggests that residents perceive that patient harm secondary to handoffs is common.  While didactic interventions improved handoff
quality over the study period, additional handoff best practices, including minimization of interruptions, are necessary to improve the overall safety and care of hospitalized patients.  
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Introduction: In today’s practice environment, the attending surgeon develops rapport with patients and their families during the pre-operative visit and provides continuity during the surgical process.
Because of this established attending-patient/family relationship and time constraints, residents are often excluded from the immediate post-operative conversation that occurs with the family.
Interpersonal and communication skills are a core competency, and the post-operative conversation is an opportunity to further develop these skills. Our objective in this study is to assess resident
experiences, comfort, and need for improvement regarding resident participation during the post-operative conversation with family.Methods: Residents and attending surgeons in an academic surgery
center were given anonymous surveys regarding attitudes and experience regarding resident communication with families immediately post-operatively. Paper surveys were administered during
departmental meetings. Faculty and residents were asked to report the experience, involvement, and comfort level residents have with regard to the conversation that occurs with families following an
operation.Results: There were 46 survey respondents (24 residents, 22 attending surgeons; 96% response rate). All residents rated communication and specifically post-operative communication with
family as “important” or “very important”. The majority of the residents felt “comfortable” or “very comfortable” with post-op conversations, with the exception of 3 junior residents. However, on average, the
residents had less than 10 experiences per year with these conversations, with less than 5 involving the delivery of bad news. Fewer than 30% received feedback on their post-op communication skills,
but 88% would like feedback.Similar to the residents, most attendings state that it is “important” or “very important” for residents to communicate well with patients. Fewer attendings feel that it is
important for residents to communicate well with patient families during the post-op conversation. Attendings on average are only “somewhat comfortable” or “moderately comfortable” with allowing
residents to conduct the post-op conversation with family, and only 68% reported allowing residents to have that opportunity in the last year. When bad news is involved, only 27% allowed resident
participation in the post-op conversation. Most attendings (82%) believe that residents need more opportunities to gain experience with the post-operative conversation.Conclusions: Residents and
attendings acknowledge the importance of communicating well with patients and families. While most residents report feeling comfortable with these conversations, our survey results indicate that they
have few opportunities to do so and desire more practice. Developing a workshop on communication skills focused on the post-operative conversation with family may be beneficial. 



40.07 Intern Preparedness Before and After July 2011 Duty-Hour Regulations

B. M. Lindeman1, B. C. Sacks1, K. Hirose1, P. A. Lipsett1  1Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: A fundamental shift in the structure of many surgical training programs has occurred following the July 2011 rules for supervision and duty hours, but the impact of these changes on
resident education is unknown.  Our intern didactic program was intensified for 2011 with targeted lectures, labs, and clinical cases as well as direct supervision until competency was achieved. We
sought to compare interns’ perceived preparedness throughout, and at the end of the academic years before and after July 2011.Methods: Intern perceptions of preparedness to manage common
clinical scenarios and perform procedures at a first-year level in general surgery were surveyed in June 2011 and 2012 with an electronic instrument developed from the RRC supervision guidelines. 
Another survey was administered throughout the 2011-2012 academic year to examine preparedness longitudinally.Results: Intern reports of preparedness decreased across all measured domains
from 2011-2012.  Significant decreases were observed in preparedness without supervision to manage hypotension (3.00/4 to 2.67/4, p=0.04), place a tube thoracostomy (2.45/4 to 1.92/4, p=0.04) or
perform an inguinal hernia repair (1.91/4 to 0.92/4, p=0.01).  Interns were also significantly less likely to agree they were able to gain clinical skills based on experience (4.31/5 vs 4.15/5, p=0.02). 
Comparison of preparedness responses longitudinally through the academic year revealed the most dramatic increases in preparedness to manage common clinical problems and perform
procedures without supervision between the second and fifth months of internship (Figure 1).Conclusions: First-year residents after July 2011 are less prepared in the topics surveyed than those prior
to July 2011.  Interns made the greatest gains in preparedness between months 2-5, suggesting that despite planned interventions, no substitute currently exists for actual clinical experience. 
Subsequent research is needed to validate the findings of this study.  Planned educational interventions to improve intern preparedness are also indicated.  



40.08 Career Intentions of Medical Students for Surgery: Links with Academic Motiv ation and Quality of Life

M. P. Lyndon1, M. A. Henning3, T. Yu2, T. T. Pollock2, S. J. Hawken4, A. G. Hill2  1Counties Manukau Health,Ko Awatea,Auckland, AUCKLAND, New Zealand 2The University Of Auckland,South Auckland
Clinical School,Auckland, AUCKLAND, New Zealand 3The University Of Auckland,Centre For Medical And Health Sciences Education,Auckland, AUCKLAND, New Zealand 4The University Of
Auckland,Department Of Psychological Medicine,Auckland, AUCKLAND, New Zealand.

Introduction: Factors such as gender and experiences on clerkships, have been shown to play a role in influencing medical students’ career intentions towards surgery. However, less certain is the
role of medical students’ academic motivation and quality of life. The aim of the study was to explore the links between age, gender, motivation, quality of life, and career intention for surgery.Methods:
During 2012, all medical students (n=641) in years 2 to 4 of the 6 year medical programme at the University of Auckland, New Zealand, were distributed self-reported questionnaires utilizing a 5-point
Likert scale. Information obtained from these questionnaires were: (1) demographic details (gender and age); (2) academic motivation (AMS, and selected subscales of the MSLQ); (3) quality of life
(WHOQOL-BREF); (4) burnout (CBI); and (5) career intention (surgery, unsure, not surgery). Two MANOVA were performed.Results: The response rate was 50%. The first MANOVA showed that there
was a significant main effect for gender with respect to self-efficacy [F(1, 304) = 3.37, p = .009] and intrinsic motivation [F(1, 304) = 3.62, p = .001]. Male medical students scored higher on measures of
academic self-efficacy (Mmale=3.63, SDmale=.66; Mfemale=3.38, SDfemale=.75). In comparison, female students scored higher on measures of intrinsic motivation for knowledge (Mmale=3.97,
SDmale=.61; Mfemale=4.18, SDfemale=.54). Furthermore, a significant interaction was found between gender and career intention with respect to self-efficacy, F(2, 304) =3.24, p=.011. The second
MANOVA showed that there were significant main effects for gender with respect to burnout [F(1, 303)=14.83, p=.000], psychological health [F(1, 303)=6.94, p =.009] and physical health [F(1, 303) = 4.54,
p = .034]. Female medical students scored higher on measures of burnout (Mmale = 2.41, SDmale=.61; Mfemale=2.70, SDfemale=.66). In comparison, female students scored lower on measures of
psychological health (Mmale=3.74, SDmale=.55; Mfemal =3.65, SDfemale=.51) and physical health (Mmale=3.96, SDmale=.52; Mfemale=3.88, SDfemale=.55). Furthermore, there were significant interactions
found between gender and career intention with respect to burnout, F(2, 303) =4.98, p =.007, psychological health [F(2, 303)=3.36, p =.036] and physical health [F(2, 303)=4.80, p=.009].Conclusions:
Consistent with previous studies, an association between gender and the career intention of medical students was demonstrated. However, the findings from this study also suggest that this
association may be mediated by academic motivation and burnout, particular for students with a career intention for surgery. The interplay among these factors with the perceived characteristics of the
various specialties warrants further investigation. Longitudinal studies are required to determine how career intentions for surgery change during the course of medical training and the associations
with students’ academic motivation and quality of life.



40.09 Identif ication of Fragmentation of Surgical Education in a Large Academic Training Program.

S. C. Daly1, D. Rinewalt1, S. R. Fifer1, M. Klairmont1, M. B. Luu1, J. A. Myers1  1Rush University Medical Center,General Surgery,Chicago, IL, USA.

Introduction: The Surgery Residency Review Committee (SRRC) emphasizes that continuity of care should be an essential element of a surgery residency training program. Benefits of continuity of
care include reduced duplication of diagnostic testing, more effective patient education, improved compliance with treatment regimens, and enhanced patient satisfaction. We hypothesize that most
residency training models do not provide adequate continuity of care training. The objective of this study is to evaluate the degree to which residents participate in the full length of a patient’s surgical
course. Methods: Five of the most commonly performed operations between Jan 2012 and June 2012 in a large urban academic medical center were reviewed for resident involvement. Consecutive
operations consisting of laparoscopic cholecystectomy (n=50), laparoscopic appendectomy (n=50), thyroidectomy (n=50), open partial colectomy (n=45) and breast lumpectomy (n=33) were reviewed.
The residency program adheres to a service model consisting of a group of attending surgeons, 1-2 senior residents and several junior residents. The resident documenting the pre-operative
consultation, performing the operation, and documenting the post-operative follow-up was recorded. Results: Overall, the average duration of patient care from preoperative consultation to completion of
postoperative follow-up was 25.5 days. Senior residents are assigned to a service for a period of 42-49 days. The average time from preoperative consultation to operation and operation to clinic follow-
up was 16.3 days and 15.9 days, respectively. The operative resident documented the preoperative consultation in 24/228 cases (10.5%) and at least one postoperative clinic follow-up in 21/228 cases
(9.2%). No operative resident documented both the preoperative consultation and at least one follow-up clinic visit for the same patient. Conclusions: Only 10.5% of operative residents saw a given
patient for preoperative consultation and only 9.2% saw their patient for postoperative clinic follow-up. No resident participated in the full length of care of even a single patient. Our data shows a low rate
of senior resident documentation of participation in the total duration of a patient’s care. Further studies are needed to assess the impact of this low rate of documentation and the development of
strategies for improvement in continuity of care. 



40.10 Use of Twitter to Document the Academic Surgical Congress: A Pilot Experience

A. Cochran1, J. W. Suliburk2, N. J. Gusani3, L. S. Kao4, B. C. Nwomeh5  1University Of Utah,Department Of Surgery,Salt Lake City, UT, USA 2Baylor College Of Medicine,Department Of Surgery,Houston,
TX, USA 3Penn State University College Of Medicine,Department Of Surgery,Hershey, PA, USA 4University Of Texas Health Science Center At Houston,Department Of Surgery,Houston, TX,
USA 5Nationwide Children's Hospital,Department Of Pediatric Surgery,Columbus, OH, USA.

Introduction: Social media is a cornerstone of modern society and its use in healthcare has rapidly expanded in recent years.  “Live Tweeting” of professional meetings is increasingly used by
participants to communicate with peers.  The goal of this study was to analyze the initial experience with implementation of a Twitter Team at the 2013 Academic Surgical Congress (ASC).Methods:
Four ASC attendees were designated as the “Twitter Team” for the 2013 meeting. Organizational leadership prominently promoted the unique meeting hashtag (#2013ASC).  Tweetdocs and
TweetReach were used to aggregate data one week after the meeting.Results: A total of 58 independent users posted tweets with the #2013ASC hashtag during the week of the meeting.  Total Tweets
numbered 435, with 261 of these being original Tweets, 131 re-Tweets, and the remainder modified tweets. These Tweets produced 474,776 “impressions”- or views- by followers.  Up to three Tweets
were seen by 32,111 independent viewers, and 6,625 people saw more than seven #2013ASC Tweets.   The three tweets resulting in “high volume” views were from journal publishers and individuals
with a collective excess of 75,000 “followers”.  Of the 37 users who were identifiable individuals, 19 were in attendance at the ASC; 18 of the identifiable individuals were members of either the
Association for Academic Surgery and/or the Society of University Surgeons.  The three most common content areas for Tweets were reminders of meeting activities, discussion of research
presentations and their associated sessions, and quotations from speakers during plenary sessions.Conclusions: Twitter represents a viable social media format for sharing information during
academic surgical meetings.  The use of Twitter sharply expands the available audience for meeting proceedings and broadens the discussion venue for scholarly activity by engaging non-members of
organizations and non-attendees of meetings. “Tweeting the meeting” represents an important future direction for information dissemination in academic surgery.  A social media strategy engaging
academic institutional social media curators, attendees and individuals with broad Twitter presence as well as significant Twitter savvy journal publishers can result in enhanced publicity of
professional meetings with minimal resource utilization.



41.01 TPN-associated intestinal epithelial cell atrophy is modulated by TLR4/EGF signaling pathways

J. J. Freeman1, Y. Feng1, P. J. Browner1, D. H. Teitelbaum1  1University Of Michigan,Pediatric Surgery,Ann Arbor, MI, USA.

Introduction: Total parenteral nutrition(TPN) leads to mucosal atrophy due to decreased intestinal epithelial cell(IEC) proliferation and increased apoptosis. Using a mouse TPN model, we previously
showed that epidermal growth factor(EGF) signaling is down-regulated, TNF-α is up-regulated,and both changes contribute to mucosal atrophy. An important signaling pathway for TNF-α expression is
via toll-like receptors(TLR) activation, which is markedly up-regulated in our TPN model. Recent studies have shown that EGF and TLR signals can interact to modulate IEC proliferation, but how these
signaling pathways collaborate is not yet fully understood. Thus, our TPN model offers a useful approach to investigate the interaction of these pathways. We hypothesized that EGF signaling is
preserved in TLR4KO-TPN mice and prevents mucosal atrophy.Methods: C57BL/6 and TLR4KO mice were given either enteral feeding or TPN. IEC proliferation and apoptosis were measured with
immunohistochemistry and immunoblotting. Cytokine,receptor and growth factor abundance were measured with RT-PCR. Results were compared using ANOVA with Tukey’s post-hoc testing. P<0.05
were considered significant.Results: TLR4KO mice have similar gross small bowel characteristics vs WT mice(Table), but microscopically they have deeper crypts and shorter villi. Interestingly, the
marked decline in IEC proliferation was nearly prevented in TLR4KO-TPN mice and intestinal length was partially preserved(decreases in WT). We next investigated downstream signaling pathways
which could mechanistically explain such changes. EGF was significantly increased and TNF-α was significantly decreased in TLR4KO-TPN vs WT-TPN mice(Table). Using immunoblotting, their
downstream signals p-AKT and p-ERK1 were increased and decreased, respectively. We then examined apoptosis signaling with TUNEL staining. Apoptotic positive crypt cells were 15-fold higher in
WT-TPN vs TLR4KO-TPN mice(Table). Bcl-2 and BAX expression were then measured to account for this reduction in apoptosis. Bcl-2 was significantly increased in TLR4KO-TPN mice. BAX showed a
10-fold decrease in TLR4KO-TPN instead of the 4-fold increase seen with WT-TPN mice. Thus, atrophy appeared prevented by preservation of IEC proliferation and prevention of apoptosis, potentially
due to a preservation of EGF and reduction in TNF-α signaling. Interestingly, a relative increase in INF-γ was noted in TLR4KO-TPN vs WT-TPN mice,and suggested up-regulation of signaling via other
TLRs.  As a result, we then examined expression of other TLRs and found that TLR2 and TLR5 were significantly increased in TLR4KO vs WT mice. Conclusions: TLR4 blockade significantly prevented
TPN-associated atrophy, potentially by reducing TNF-α abundance and increasing EGF levels. 



41.02 Supplementation of Parenteral Nutr it ion with Fish Oil Attenuates LPS-induced Acute Lung Injury in Rats

K. KOHAMA1, A. NAKAO1, M. TERASHIMA1, M. ISHIKAWA1,2, T. SHIMIZU3, D. HARADA3, M. NAKAYAMA3, H. YAMASHITA2, M. FUJIWARA2, J. KOTANI1  1Hyogo College Of Medicine,Department Of
Emergency, Disaster And Critical Care Medicine,Nishinomiya, HYOGO, Japan 2Kobe University Graduate School Of Health Sciences,Department Of Biophysics,Kobe, HYOGO, Japan 3Otsuka
Pharmaceutical Factory, Inc.,Research And Development Center,Naruto, TOKUSHIMA, Japan.

Introduction: Lipid emulsions containing soybean oil-based, n-6 polyunsaturated fatty acids (PUFAs) have been used as a standard supplement during intravenous parenteral nutrition (PN).  Clinical
and experimental studies have demonstrated that enteral nutrition supplemented with fish oil rich in n-3 PUFAs, in particular eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), has diverse
immunomodulatory properties and attenuates inflammatory events including acute lung injury, resulting in improved clinical outcomes in patients in the ICU.  However, enteral nutrition is not always
feasible in patients with intestinal failure.  Therefore, we investigated the efficacy of fish oil-supplemented PN and tested if supplementing PN with fish oil can ameliorate acute lung injury.Methods: Male
Sprague-Dawley rats were fed AIN93G diet for two weeks. Thereafter, the rats were randomly assigned to four experimental groups (n=11/ group): control rats with sham treatment, rats treated with PN
without lipids, rats treated with PN supplemented with soybean oil emulsion, and rats treated with PN supplemented with soybean oil and fish oil emulsion (mixed n-6 PUFAs and n-3 PUFAs; ratio
1.4:1). The rats were infused with PN solution (338 ml/kg/day) for 3 days through a catheter in the external jugular vein. During administration of PN, the animals were fasted and deprived of water. To
generate lung injury, lipopolysaccharide (LPS, 15mg/kg) was administered intratracheally after 3 days of PN.Results: LPS caused acute lung injury characterized by markedly impaired the lung function
(shown by impaired gas exchange), intense polymorphonuclear leukocyte recruitment followed by parenchymal tissue damage, and upregulation of adhesion molecules (ICAM-1) and pro-inflammatory
cytokines (TNFα), and resulted in animal death.  Treatment with fish oil-supplemented PN for 3 days prior to lung insult markedly improved gas exchange and inhibited neutrophil recruitment and the
upregulation of mRNAs for inflammatory mediators. In addition, supplementation of PN with fish oil markedly prolonged animal survival after LPS-induced lung injury.  To further investigate the
underlying mechanisms, neutrophil production of leukotriene (LT) B4 and LTB5 was measured in neutrophils that migrated to the peritoneal cavity of rats treated PN supplemented with soybean oil or
soy and fish oil. The neutrophils isolated from rats treated with fish oil-rich PN released significantly more LTB5, which is a known anti-inflammatory eicosanoid, than neutrophils in rats treated with PN
without lipids.Conclusions: Supplementation of PN with fish oil significantly reduced LPS-induced lung injury in rats and promoted synthesis of anti-inflammatory eicosanoids.



41.03 TPN-Associated Intestinal Barr ier Dysfunction Leads to Intraluminal Leakage of TPN-Deriv ed Amino Acids and Incorporation into Luminal Microbiota

F. R. Demehri1, M. W. Ralls1, J. J. Freeman1, D. H. Teitelbaum1  1University Of Michigan,Section Of Pediatric Surgery, Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Total parenteral nutrition (TPN) is associated with a loss of intestinal epithelial barrier function (EBF). We have shown that TPN changes the dominant intestinal microbiota from Firmicutes
to Proteobacteria/Bacteroidetes. We recently investigated the metabolic composition of the intestinal lumen, and showed a striking increase in the presence of several amino acids which were found in
the TPN solution.  We hypothesized that TPN-derived amino acids leak into the intestinal lumen and are utilized by mucosa-associated bacteria.Methods: C57BL/6 mice underwent jugular vein
cannulation and were given TPN or Chow for 6 days. During infusion they received TPN or saline (Chow group) enriched with radiolabeled 13C-leucine either for the entire period or unlabeled TPN
followed by 13C TPN for the final 2 days.  Controls received saline with 13C-leucine and regular diet. After 6 days, mice were sacrificed and small bowel effluent was collected along with serum and bile. 
Luminal bacteria were isolated from the effluent.  Mass spectroscopy was used to measure isotope concentrations.  Transporter expression was determined by microarray analysis, and RT-PCR.
Results(mean ± SD) were analyzed for significance by t-test.Results: 13C-leucine was present in effluent at 25% of total leucine after labeled TPN infusion for the final 2 days; and after 6 days, the
effluent concentration of 13C-leucine approached 50% - the identical concentration provided in the TPN solution (Table). The luminal concentration of 13C-leucine exceeded that in bile.  The findings
suggest transmucosal passage of leucine rather than sloughing of leucine-containing enterocytes or secretion of isotope-concentrated bile.  Interestingly, Chow-fed mice demonstrated significantly
lower luminal concentration of labeled leucine at 6 days.  We next asked if enteric bacteria utilized this TPN-derived amino acid.   The Table shows progressive bacterial incorporation of 13C-leucine
with time.Finally, we were impressed that leucine levels were sustained in the small bowel given the normally efficient mucosal uptake.  RNA microarray analysis of transporters identified by Gene
Ontology demonstrated a predominant reduction in nutrient transporters (2 up-regulated vs. 8 down). Therefore, we examined expression of leucine transporter SLC3A2.  While not significant, levels
declined over 2-fold in TPN mice vs. Chow controls.  We next looked at SLC3A2 expression in germ-free mice. Interestingly, while expression was lower in germ-free mice, TPN failed to lead to a
decline in expression.Conclusions: TPN leads to loss of EBF and luminal leakage of TPN-derived amino acids, where they are utilized by enteric bacteria.  The decline in leucine transporters with oral
fasting may represent an adaptive response by the intestinal microbiota.





41.04 The role for enteral fat as a modulator of body composition following massiv e small bowel resection

P. M. Choi1, R. C. Sun1, J. Sommovilla1, J. Diaz-Miron1, C. R. Erwin1, J. Guo1, B. W. Warner1  1Washington University,Division Of Pediatric Surgery,St. Louis, MO, USA.

Introduction: After massive small bowel resection (SBR), patients generally experience a significant weight loss with depletion of fat stores and muscle protein. The goal of optimizing postoperative
nutrition is to prevent catabolic loss of lean body mass (LBM). In prior studies, a postoperative diet that is high in fat is associated with enhanced villus growth. The purpose of this study was to elucidate
the role for enteral fat in the recovery of body composition after SBR.Methods: Male C57/Bl6 mice, aged 7-9 weeks, underwent a 50% proximal SBR. Postoperatively, mice were randomized to receive a
liquid low fat diet (LFD- 12% kcal fat), medium fat diet (MFD-44% kcal fat), or high fat diet (HFD- 71% kcal fat) ad lib. In separate experiments, mice underwent 50% proximal SBR and then randomized to
liquid diets of 42% kcal of fat in which the fat was composed of menhaden oil (fish oil), milk fat, or olive oil in order to examine the effects of polyunsaturated long chain fatty acids (LCFA),
monounsaturated LCFA, and saturated LCFA, respectively. After 7 days, mice were individually caged, and mice weight, food intake, and feces output were measured daily. After 2 weeks, mice
underwent magnetic resonance imaging for determination of body composition, animals were sacrificed, and the small intestine was collected for analysis.Results: Although LFD mice had the greatest
overall weight gain, body composition analysis revealed that this group had the greatest percent body fat (BF) with the lowest percent LBM of all groups (Figure 1, ** p < 0.005). In contrast, mice that
ingested the greatest amount of enteral fat (HFD) had the lowest percent BF and highest LBM. While all mice demonstrated significant postoperative villus growth, MFD mice showed the greatest
increase with a percent change of 66.4% ± 5.1 compared to LFD (32.6% ± 7.7) and HFD (42.1% ± 6.6) mice (p < 0.05).When the effects of the different kinds of enteral fat were analyzed, mice who
consumed unsaturated fats (menhaden oil and olive oil) had the greatest percent LBM and lowest percent BF when compared with the saturated milk fat diet (Figure 1). The polyunsaturated long chain
fatty acid (menhaden oil) group had greatest overall retention of preoperative weight.Conclusions: Increased concentration of enteral fat optimally prevented postoperative catabolic responses and
increased LBM after resection. Of the different kinds of fats, menhaden oil (polyunsaturated LCFA) produced the greatest percent lean mass with the least amount of weight loss after surgery. These
findings suggest that high concentrations of polyunsaturated LCF may have significant metabolic advantages in the enteral management of patients with short gut syndrome.



41.05 Protectiv e Effect of Intestinal Alkaline Phosphatase in Staphylococcus aureus Infection in Mice

Q. Tao1, M. Ray1, A. Teshager1, S. R. Hamarneh1, E. A. Faiella1, T. J. Tantillo1, A. P. Karas1, S. L. Morrison1, K. P. Economopoulos1, S. S. Gul1, M. R. Mohamed1, N. Muhammad1, S. Narisawa2, J. L.
Mill�n2, M. S. Malo1, R. A. Hodin1  1Massachusetts General Hospital,Surgery,Boston, MA, USA 2Sanford-Burnham Medical Research Institute,Sanford Children�s Health Research Center,La Jolla, CA,
USA.

Introduction: The brush border enzyme intestinal alkaline phosphatase (IAP) is known to exert inhibitory effects against LPS and Gram-negative sepsis, but its impact on Gram-positive infections has
not been previously examined. Based on our recent observation that IAP can inactivate lipoteichoic acid (LTA), a component of Gram-positive bacterial cell walls, we hypothesized that IAP may have
beneficial effects against Staphylococcus aureus infection.Methods: IAP-deficient (Akp3-/-) mice and their wild-type (WT) littermates were injected intraperitoneally (IP) with 107 or 108 CFU of S. aureus
suspension and treated +/- IAP (200 U IM every 6 hr). The survival was monitored in experiments using the lethal dose of S. aureus (108 CFU), whereas in experiments using the lower amounts of
bacteria (107 CFU), we monitored weight loss, food and water intake, overall disease severity, as well as bacterial loads and cytokine levels after 4 days.Results: Compared to the WT mice, Akp3-/-

mice were more susceptible to S. aureus infection (median survival 18 vs >48 hr, P<0.01). Furthermore, compared to vehicle (control), IAP treatment improved survival in the WT mice (median survival
78 vs 54 hr, P<0.05). IAP also improved the clinical scores after S. aureus infection (3.6±0.2 vs 5.8±0.4, P<0.05), ameliorating body weight loss (1.5±0.7 vs 5.7±0.4 g/mouse, P<0.01) and other signs of
disease severity (Food intake, 2.1±0.2 vs 0.7±0.1 g/mouse, P<0.01; Water intake, 4.6±0.4 vs 2.7±0.2 ml/mouse, P<0.05), as well as decreasing the quantitative measures of bacteremia (102.6±0.1 vs
103.2±0.1 CFU/ml, P<0.05). The therapeutic effects of IAP were associated with down-regulation of Th1-driven immune responses in tissue extracts and serum, including release of TNF-α (Spleen:
13.5±4.8 vs 25.4±9.8 pg/mg, P<0.01; Kidney: 41.0±14.7 vs 67.6±9.4 pg/mg, P<0.05; Serum: 119.3±16.2 vs 228.3±61.2 pg/ml, P<0.05) and IL-1β (Spleen: 15.8±2.8 vs 28.0±5.7 pg/mg, P<0.05; Kidney:
36.9±5.1 vs 59.6±8.4 pg/mg, P<0.05; Serum: 111.2±19.0 vs 251.9±80.4 pg/ml, P<0.01).Conclusions: IAP protects mice against S. aureus infection and could represent a novel adjunctive treatment
against Gram-positive infection in humans.



41.06 Heparin-Binding EGF-like Growth Factor and Enter ic Neural Stem Cell Transplantation Act Synergistically to Prev ent Experimental Necrotizing
Enterocolit is

J. Wei1, Y. Zhou1, G. E. Besner1  1Nationwide Children's Hospital,Pediatric Surgery,Columbus, OH, USA.

Introduction: We have shown that human necrotizing enterocolitis (NEC) is associated with loss of neuronal and glial cells in the enteric nervous system (ENS), and that these abnormalities are still
present even months after the acute disease. We identified similar findings in an animal model of experimental NEC. We have demonstrated that HB-EGF promotes enteric neural stem cell (NSC)
proliferation and migration, and protects neurons from injury. In this study, our goal was to determine whether enteric NSC, in conjunction with HB-EGF, could protect the intestines and restore
compromised intestinal barrier function during experimental NEC.Methods: Fluorescently labeled NSC were harvested from embryonic guts of pan EGFP mice. HB-EGF overexpressing NSC were
obtained by transfection of the cells with a human HB-EGF plasmid. Experimental NEC was induced in mouse pups by repeated exposure to hypoxia, hypothermia and hypertonic feedings. Pups were
assigned to the following groups: (1) breast fed (n=17); (2) breast fed + intraperitoneal (IP) delivery of NSC (20,000 cells, single injection) (n=10); (3) NEC (n=40); (4) NEC + NSC IP (n=32); (5) NEC +
oral gavage of HB-EGF (800 µg/kg/dose) (n=14); (6) NEC + HB-EGF + NSC IP (n=15); (7) NEC + HB-EGF-overexpressing NSC IP (n=17). Three days after neurotransplantion,  NSC were visualized and
characterized in intestinal sections by immunostaining. Intestinal injury was graded using a standard histologic injury scoring system, with grade greater than or equal to 2 being consistent with NEC.
Intestinal permeability was measured by the serum concentration of Fluorescein isothiocyanate–Dextran (FD70) administered enterally 4 h prior to sacrifice.Results: NSC transplantation significantly
reduced the incidence of NEC (65.3% vs. 45.7%, p=0.001), and this effect was significantly augmented by simultaneous administration of HB-EGF (45.7% vs. 27.7%, p=0.016) or by transfection of NSC
to over-express HB-EGF prior to transplantation (45.7% vs. 29%, p=0.014) (see figure). Enteral administration of HB-EGF significantly increased the engraftment of NSC into the injured ENS. In addition,
pups receiving HB-EGF-overexpressing NSC, or simultaneous administration of enteral HB-EGF and IP NSC, had significantly improved gut barrier function as determined by decreased intestinal
permeability.Conclusions: HB-EGF enhances the engraftment of transplanted NSC into the ENS during NEC injury. HB-EGF and NSC act synergistically to reduce intestinal injury and to improve gut
barrier function in experimental NEC. Combined HB-EGF and NSC transplantation may represent a future potential therapy to prevent or treat necrotizing enterocolitis. 



41.07 Peroxisome Proliferator-activ ated Receptor Gamma Coactiv ator 1alpha (PGC1alpha) Downregulation Leads to Mitochondrial Failure During the
Pathogenesis of Colit is

K. P. Mollen1,2, G. Vincent1, S. Chhinder1,2, B. S. Zuckerbraun2, D. J. Hackam1,2  1Children's Hospital Of Pittsburgh Of UPMC,Division Of Pediatric Surgery,Pittsburgh, PA, USA 2University Of Pittsburgh
Medical Center,Department Of Surgery,Pittsburgh, PA, USA.

Introduction: A growing body of literature has implicated oxidative stress and abnormal mitochondrial bioenergetics as potentially important causative factors in the development of Inflammatory Bowel
Disease (IBD). We recently demonstrated that mitochondrial biogenesis is impaired during intestinal inflammation.  Peroxisome Proliferator-activated Receptor Gamma Coactivator 1α (PGC1α), a key
regulator of mitochondrial biogenesis is decreased in the intestines of mice undergoing experimental colitis and humans with IBD. We hypothesize that mitochondrial failure within the intestinal
epithelium during the pathogenesis of colitis occurs in a PGC1α-dependent mechanism.  Further, therapeutic strategies aimed at upregulating PGC1α and mitochondrial biogenesis will ameliorate
experimental colitis and open the door to new mitochondrial-based treatment strategies for human IBD.Methods: We created an intestinal epithelial-specific PGC1α knockout mouse, the PGC1αΔIEC

mouse by crossing a PGC1αflox/flox mouse with a villin-cre transgenic mouse.  PGC1αΔIEC mice and their wild-type littermates (PGC1αflox/flox) were subjected to DSS colitis for 7 days.  Animal weights
and Disease Activity Index (DAI) were recorded daily.  Intestinal tissue was analyzed by qRT-PCR for IL-6, IL-8, TNFα, IL-1β and mitochondrial DNA content (mtDNA).  H&E staining was used to evaluate
inflammatory changes.  Enzymatic activity of components of the electron transport chain in intestinal tissue was analyzed.  Next, C57Bl/6 mice, PGC1αΔIEC mice and PGC1αflox/flox mice were subjected
to DSS colitis with or without treatment with SRT1720, a sirt1 agonist and similarly analyzed.  HT-29 cells stably deficient in PGC1α were created using a lentiviral transfection.  These cells were treated
with hydrogen peroxide with and without a cytokine cocktail (10ng/ml TNFα, 10ng/ml IL-1β, 1,000U/ml IFNγ) and lysates were analyzed via western blot and RT-PCR.Results: Using multiple mouse
models of experimental colitis, we now demonstrate a decrease in PGC1α expression and mitochondrial biogenesis within the colon. This mirrors findings in the intestinal tissue of humans with
severe, surgical IBD.  Mice deficient in PGC1α within the intestinal epithelium demonstrate a dramatically worse colitis than do their WT littermates.  Chemical induction of PGC1α with SRT1720
upregulates mitochondrial biogenesis and ameliorates experimental colitis.Conclusions: We demonstrate for the first time that PGC1α–dependent mitochondrial biogenesis is decreased during the
pathogenesis of colits.  This leads to a decrease in mitochondrial mass and synthetic function as well as a failure of the electron transport chain.  Strategies aimed at enhancing mitochondrial
biogenesis and function may enhance treatment strategies for human IBD.



41.08 Semapimod Reduces Intestinal Cell Inflammatory Signaling by Blocking ATPase Activ ity in Toll-like Receptor-4 Chaperone gp96 to Reduce
Phosphorylation of p38 MAPKinase in a Cell Line model for Ne

A. Y. Lee1,3, J. Wang1,2, A. Grishin1,2, H. R. Ford1,2  1Children's Hospital Los Angeles,Pediatric Surgery,Los Angeles, CA, USA 2University Of Southern California,School Of Medicine & Department Of
Surgery,Los Angeles, CA, USA 3Marlborough School,Division Of Honors Research,Los Angeles, CA, USA.

Introduction: Necrotizing enterocolitis (NEC) is a severe intestinal inflammatory disorder of newborns. Lipopolysaccharide-mediated pro-inflammatory signaling via p38 MAPK is one of the molecular
hallmarks of intestinal inflammation in necrotizing enterocolitis. Semapimod (CNI-1493), an experimental guanylhydrazone drug, has a potent anti-inflammatory effect. Recent phase III clinical trials
demonstrated effectiveness of semapimod in inflammatory conditions of the adult GI tract. Although several putative molecular targets of semapimod have been proposed, the mechanism of action of
this drug remains unclear. Previously we demonstrated that semapimod blocks LPS-induced, but not IL-1b-induced activation of p38 in enterocytes. This suggested distinct upstream activation
pathways for TLR ligands and inflammatory cytokines. Using an intestinal cell line model,  we show that semapimod blocks TLR signaling by specifically targeting the ATPase domain of TLR4
chaperone gp96, and suppresses downstream phosphorylation of p38 MAPKinase.Methods: Samples of primary rat intestinal epithelial celll line IEC-18  were treated with or without semapimod. Cell
lysates were incubated with ATP-desthiobiotin, a reagent that covalently attaches desthiobiotin to active sites of ATPases. Modified proteins were pulled down using streptavidin-agarose beads, and
eluted with 2x Laemmli reducing buffer. Samples were resolved by SDS-PAGE and protein bands were visualized by silver staining. Proteins in bands were identified by liquid chromatography-mass
spectrometry (LC-MS).Additional aliquots of IEC-18 cells were incubated at increasing time intervals in the presence or absence of semapimod. Proteins were extracted from cell lysates, and separated
using SDS-PAGE. Western blotting was performed, and membraned blotted with primary antibodies against total and phosphorylated p38 MAPKinase. The secondary antibody, a goat antibodies
specifically recognizing rabbit antibody, was then incubated with the membrane. The secondary antibodies were covalently conjugated with horseradish peroxidase, an enzyme that catalyzes decay of
hydrogen peroxide via formation of unstable oxygen radicals. Protein bands were visualized using luminol chemilumiscence. Results: Our kinase enrichment assay showed that a prominent protein of
about 100 kD was tagged by ATP-desthiobiotin in untreated cells, but not in cells treated with semapimod. This protein was identified as HSP 90 family chaperone gp96. Semapimod blocked
modification of gp96 by ATP-desthiobiotin has also been independently verified by Western blotting with anti-gp96 antibody.Semapimod did not reduce total p38  MAPKinase levels. Semapimod did
strongly suppress phosphorylation of p38MAPK at all incubation intervals, with greatest inhibition seen at 20’ and 40’.Conclusions: Semapimod inhibits p38 MAPKinase signaling by targeting the ATP-
binding domain of TLR4 chaperone protein gp96. This mechanism of action may be applied to the future treatment of necrotizing enterocolitis.



41.09 Amplif ication of Local and Regional Innate Immune Response Following Chemical Peritonitis in Mice with Mild Zinc Imbalances

A. K. Geletzke1, B. E. Phillips1, S. B. Mobley1, A. Syed1, S. L. Kelleher1,2, D. I. Soybel1,2  1Penn State Hershey Medical Center,Department Of Surgery,Hershey, PA, USA 2Penn State
University,Department Of Health And Human Development,University Park, PA, USA.

Introduction: Overt zinc (Zn) deficiency is a rare cause of complications after illness, injury or major surgery. In contrast, mild Zn imbalances are common in patients with chronic illness and cancer, and
might prove to be an unrecognized impediment to convalescence and healing after acute illness or injury in such patients. Here we explore the influence of mild dietary Zn deprivation on local and
regional indices of innate immune activity in a mouse model of mild chemical peritonitis.Methods: C57/BL6 mice were fed a control (ZA, 30 mg/kg Zn) or mildly Zn deficient (ZD, 15 mg/kg Zn) diet for 30
days followed by the intraperitoneal injection of thioglycollate to induce peritonitis. Mice were euthanized four days later, and their organs (spleen, liver, bone, muscle, heart, pancreas, thymus, intestine,
stomach) were collected for Zn analysis by atomic absorption. Mononuclear cell populations were isolated from the spleen (SCs), and peritoneal macrophages (PMs) from peritoneal exudates.
Cytokines (TNF-α, IL-1β, IL-10, IL-4, IL-6) were assayed by ELISA, and phagocytosis was evaluated utilizing uptake of E. coli bioparticles (Vybrant assay). Comparisons were performed by t-test or two-
way ANOVA, as appropriate.Results: None of the harvested organs was significantly depleted of Zn (n=13), demonstrating the mild nature of dietary depletion and chemical peritonitis. Consistent with
the presence of mild tissue stress, levels of cytokines IL-1β, IL-6 and IL-10 were significantly higher in liver tissues collected from ZD compared to ZA mice (n=13, p<0.05). With respect to mononuclear
cell function, counts of PMs in peritoneal exudates were not different between ZD and ZA groups. Placed in media, PMs from ZD animals displayed significantly higher (n=8, p<0.05) baseline levels of
secretion of all cytokines tested, and enhancement of the secretory response to stimulation by purified bacterial endotoxin (LPS, 50ng/ml) for IL-1β (p<0.001), IL-6 (p<0.05) and IL-10 (p=0.001). PMs
from ZD animals also displayed significantly higher phagocytic activity (n=8, p<0.05), at baseline and in response to LPS. SCs from ZD animals (n=8) displayed significantly higher phagocytic activity
(p<0.05) and 4-fold responsiveness to LPS in secretion of IL-6 (p<0.05).Conclusions: Utilizing mild chemical peritonitis as a condition in which to study recovery following surgical stress, we observed
that the ZD state lead to arrest of PMs in a state of increased activity and responsiveness to LPS. Nearby organs from ZD animals exhibited similar but less consistent signs of increased innate
immune activity and responsiveness to LPS.  Mild Zn deficiencies, such as those observed in medically complex patients, may be a driver of aberrant innate immune responses that would interfere with
normal healing and convalescence after acute surgical illness.



41.10 Microbes modified by luminal stasis play a central role in the dev elopment of ulcerativ e colit is.

M. A. Ward1, J. C. Alverdy1, E. B. Chang1  1University Of Chicago,General Surgery,Chicago, IL, USA.

Introduction: Ileal-pouch anal anastomosis is the standard surgical treatment for patients with refractory Ulcerative Colitis (UC).  Despite refinements in surgical technique, mucosal inflammation
(pouchitis) occurs in as many as 50% of patients following the operation.  Here we hypothesize that an unrecognized factor driving the development of inflammation in these patients is the presence of
microbial stasis in the colon and subsequently the ileal pouch, which may alter the composition and function of the local microbiota to induce mucosal inflammation in the genetically susceptible host.
  Methods: In order to create stasis, wild-type (WT) (n=20) and IL-10 knockout (KO) (n=8) mice underwent surgical construction of small bowel (ileum) blind loops that were directionally self-filling
(stasis) versus self-emptying (no stasis). At 5 weeks, mice were sacrificed and loops were evaluated for changes in histology, host gene expression, and bacterial composition (16s rRNA). To directly
determine the contribution of the microbiota on the observed changes between groups, WT and KO germ-free mice were transplanted with luminal contents from either WT self-emptying (SE) versus
WT self-filling (SF) small bowel loops and changes in colon histology were assessed.Results: Cluster analysis of microbial taxa from 16s rRNA sequencing demonstrated that SF small bowel (ileum)
loops in WT and KO mice developed a microbiome similar to a normal mouse colon, while the WT and KO SE were similar to normal mouse ileum.  SF loops from both WT and KO mice developed a
colonic-like epithelium as well as changes in morphogenic gene expression (data not shown) that was not seen in the SE loops. Unlike all other specimens, the KO SF loops developed histological
evidence of inflammation.  Analysis of host gene/protein expression in these loops was associated with significant increases in TNF , IFN-, IL-1B, and NF KB (p < 0.05). KO germ-free mice transplanted
w/ SF loop contents developed histological evidence of colonic inflammation, a significantly higher colitis score (p < 0.05), and inflammatory cytokine up-regulation (p < 0.05) that was not seen in all
other germ-free mice.Conclusions: Intestinal stasis shifts the composition of the small bowel microbiota to that of a colonic microbiota with the capacity to cause an inflammatory response in the
genetically susceptible host.  Transplantation of ileal bacteria modified by stasis presents an opportunity to understand how compositional and functional changes in microbes are essential in the
development of inflammatory bowel disease.  Discovery of the key host-microbe interactions at play in this model offers the potential to create novel therapeutic approaches to counteract the
development of inflammation at its most proximal event.   



42.01 Pregnancy and Crohn's Disease: An Analysis of the Nationwide Inpatient Sample

Q. Hatch1, E. Johnson1, M. Martin1, S. Steele1  1Madigan Army Medical Center,Tacoma, WA, USA.

Introduction: The impact of pregnancy on the course of Crohn’s Disease is largely unknown. Retrospective surveys have suggested a variable impact, but there is limited population-based clinical data.
We hypothesized that pregnant patients with Crohn’s Disease have higher rates of potential acute surgical disease than a non-pregnant Crohn’s Disease cohort.Methods: The Nationwide Inpatient
Sample (NIS) and ICD-9-CM codes were used to identify female Crohn’s patients admitted between 1998 and 2009. Patients were stratified as either pregnant or non-pregnant.  We defined potential
acute surgical disease as peritonitis, gastrointestinal hemorrhage, intra-abdominal abscess, intestinal fistula, obstruction, or perforation (excluding appendicitis).Results: Of the 92,287 women
admitted with a primary Crohn’s-related diagnosis, 265 (0.3%) were pregnant. Pregnant patients were younger (29 vs. 44 years, P<0.001), had lower rates of tobacco use (6% vs. 13%, P<0.001), and
had increased elective admissions (37% vs. 18%, P<0.001).  Overall rates of potential acute surgical disease were similar between pregnant and non-pregnant Crohn’s patients (39.8% vs. 35.2%,
P=0.3), however pregnant patients had higher rates of intestinal-genitourinary fistulas (23% vs. 3%, P<0.001) and lower rates of bowel obstruction (7% vs. 25%, P<0.001).  On multivariate logistic
regression analysis, pregnancy (OR 1.43; 95% C.I. 1.1-1.8, P=0.005) and large bowel Crohn’s (OR 1.7, 95% CI 1.6-1.7, P<0.001) were independently associated with higher rates of potential acute
surgical disease, while small bowel disease was associated with lower rates (OR 0.61, 95% CI 0.6-0.6), P<0.001).Conclusions: Pregnancy in Crohn’s Disease is independently associated with higher
rates of potential acute surgical disease than a cohort of non-pregnant women with Crohn’s disease.



42.02 Immediate Discharge from Post Anesthesia Care Unit to Home Following Laparoscopic Appendectomy for Acute Non-Perforated Appendicit is

V. Hrad1, S. J. Waisbren1  1University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA.

Introduction: It is well recognized by patients and clinicians alike that there has been a trend to shorter and shorter hospital stays for most medical conditions.  This trend includes the shift of what was
once an in-hospital procedure to that of outpatient surgery for many elective procedures .  Emergency appendectomy, however, has bucked these trends with these patients typically spending 1.8 – 2.88
days in the hospital.  We have taken this trend to the next step, complete outpatient management of acute appendicitis.  Thus, the purpose of this study was to examine the safety, efficacy and costs of
immediate discharge from the hospital post anesthesia care unit (PACU) to home following laparoscopic appendectomy for acute non-perforated appendicitisMethods: The study was a retrospective
review of all patients operated upon by a single surgeon (SJW) at two Twin Cities area hospitals between January 2010 and April 2013.   A total of 114 laparoscopic appendectomies were performed
during this time span.  Excluded from data analysis were cases with normal or chronic appendicitis by pathology report (24 cases), patients with perforated appendicitis (13 cases) and patients with
gangrenous appendicitis (3 cases), leaving a total of 74 patients (64.9%) that met inclusion criteria.  Data measured included operative times, postoperative length of stay (defined as time from patient
left OR until the time of discharge from the hospital), postoperative emergency department visits, and documented complications.  Hospital discharge criteria were based on the the Modified Aldrete
Post Anesthesia Score and were the exact same as for all other outpatient surgical procedures.Results: Just 3 patients (4.05%) of the 74 included in the study did not meet discharge criteria, and were
excluded from further data analysis.  The majority of the patients, 63% (45 patients) left the hospital before 2 hours elapsed from the time of their surgery with fully 86% (61 patients) leaving within 3
hours of their surgery.  Mean post-op length of stay was 130.5 min + 79 min (SD) with a range from 50 to 560 minutes.  About 8% (6 patients) had unplanned return visits to the ER following the
discharge. Three came back because of postoperative pain.  These patients were evaluated and found to have no significant pathology, were reassured, and sent back home with analgesics.  Another
2 patients worried about bruising around the wound and 1 developed nausea. No readmissions were needed in any of these cases.Based on the measured costs of one day in the hospital of $1910
and multiplying this cost savings by the number of uncomplicated appendectomies performed each year in the United States (around 280 000 cases – approximately 80% of all appendectomies)
results in a potential cost savings annually to $534,800,000.Conclusions: These data suggest that immediate discharge from the hospital post anesthesia care unit to home following laparoscopic
appendectomy for acute no-perforated appendicitis is safe and results in substantial cost savings.



42.03 Does Prev ious Smoking Behav ior Impact Post-Operativ e Complications and Quality-of-Life After Ventral Hernia Repair?

A. L. Walters1, K. T. Dacey1, A. E. Lincourt1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal & Minimally Invasive Surgery,Charlotte, NC, USA.

Introduction: Previous randomized trials have demonstrated the impact of smoking cessation on post-operative outcomes in General Surgery; however, few studies have explored the benefits of
smoking cessation in comparison to non-smokers. Therefore, the purpose of this study was to compare surgical outcomes and post-operative quality-of-life (QOL) after ventral hernia repair (VHR)
between previous smokers and life-long non-smokers.Methods: The International Hernia Mesh Registry was queried for patients undergoing ventral hernia repair from 2007-2013. Data include
demographics, pre-operative/intra-operative findings, and quality-of-life information collected directly from patients using the Carolinas Comfort Scale™. Standard statistical methods were used and
significance was set at p<0.05.Results: There were N=409 non-smokers and N=320 previous smokers identified. Previous smokers had smoked on average 1.8±0.8 packs/day for 20±13 years and
over 90% reported a cessation period of at least one year prior to surgery. Average age and BMI were 57±13 (years) and 31±8 (m/kg2), respectively, and 47% of hernias with repaired laparoscopically.
Previous smokers were more likely to be male (57% vs. 42%; p<0.0001), with a history of COPD (8.4% vs. 2.7%; p=0.0005), lung disease (12.9% vs. 7.9%; p=0.0496), and/or aneurysms (5.9% vs. 1.2%;
p=0.0005). Surgical technique, recurrent repair, mesh weight, fixation methods, and pre-operative QOL were all similar among the groups. No significant differences were observed in any of the
complications recorded, including recurrence (3.4% vs. 5.6%; p=0.1648), infection (1.9% vs. 1.5%; p=0.6674), and seroma formation (7.8% vs. 8.1%; p=0.8992). Length-of-stay (4.3±3.3 vs. 4.2±3.8 days;
p=0.4503) and duration of surgery (105±69 vs. 97±62 mins; p=0.1758) were also very similar between the groups. Moreover, no significant differences were seen in the presence of post-operative pain,
mesh sensation, or movement limitations at 1, 6 or 12 months. Follow-up rates were excellent: 83%, 69%, and 83%, for 1 and 6 months and 1 year, respectively.Conclusions: While previous smokers
had the expected medical complications associated with tobacco abuse, this study importantly demonstrates that smoking cessation results in similar post-operative complications, outcomes, and
QOL after ventral hernia repair compared to life-long non-smokers.



42.04 A Comparison of the Validity of Two Preference-Based Health Indexes as Measures of Postoperativ e Recov ery

L. Lee1, J. Mata1, B. R. Augustin1, N. Morin1, F. Carli1, E. Latimer1, L. S. Feldman1  1McGill University,Surgery,Montreal, QC, Canada.

Introduction: Cost-effectiveness analyses of surgical interventions require that utilities adequately capture the construct of postoperative recovery, in order to accurately calculate quality-adjusted life
years. The SF-6D, a preference-based health index used to generate utilities, has been previously validated for postoperative recovery, but the EQ-5D is easier to administer and more commonly used,
but has not yet been validated. Therefore the objective of this study is to compare the validity of the SF-6D and EQ-5D as measures of postoperative recovery. Methods: A prospective cohort of patients
undergoing elective colorectal resection at two university institutions from 10/2012 to 07/2013 completed the SF-6D and the EQ-5D (including the EQ-VAS) at baseline (before surgery), and at 4- and 8-
weeks after surgery. The longitudinal validity (responsiveness) of each instrument was compared between time points using standardized response means (mean difference divided by the SD of the
difference). In order to be considered valid, 4-week values must be decreased compared to baseline, then increase back to or near baseline by 8-weeks. The discriminant construct validity of each
instrument was assessed by comparing the mean difference at 4-weeks between patients with and without complications. Pearson’s coefficient (r) measured the strength of correlation between
instruments. Data are presented as mean(SD).Results: A total of 117 patients were included (mean age 61.5(13.8) years, 48% male, 59% laparoscopic, 66% malignancy, 45% incidence of 30-day
complications). Mean SF-6D, EQ-5D, and EQ-VAS values are shown in Figure 1. The SF-6D was responsive to the expected postoperative changes at 4- and 8-weeks, whereas the EQ-5D and the EQ-
VAS were not (Table 1). The 4-week SF-6D, EQ-5D, and EQ-VAS discriminated between patients with and without severe complications (Clavien III+), adjusting for age and male gender, with mean
differences of -0.096 (95%CI  -0.190, -0.002), -0.207 (95%CI -0.402, -0.011), and -0.134 (95%CI -0.281, -0.013), respectively. The strength of correlation between all three instruments was moderate at
all time points (r 0.51 to 0.62, all p<0.05). Conclusions: The SF-6D preference-based health index is a valid measure of postoperative recovery, whereas the EQ-5D and EQ-VAS may not be. Therefore
the SF-6D should be used to calculate quality-adjusted life years in surgical cost-effectiveness analyses.





42.05 Septic Ev ents and Bacter ial Virulence are reduced in Cholestatic Children Receiv ing Parenteral Fish Oil Compared to Soybean-Based Lipid Emulsion

C. N. Grant1, R. G. Spurrier1, T. C. Grikscheit1, R. Merritt2  1Children's Hospital Los Angeles,Pediatric Surgery,Los Angeles, CA, USA 2Children's Hospital Los Angeles,Gastroenterology,Los Angeles,
CA, USA.

Introduction: Parenteral fish oil has been used to ameliorate parenteral nutrition associated liver disease (PNALD) in children with Short Bowel Syndrome (SBS). Among a previously described group of
28 patients completing at least 3 weeks of Omega 3 fatty acid substitution, there were four deaths and one liver transplant. Ofthe 24 surviving patients, direct bilirubin (dbili) dropped by a mean of 4.4
mg/dL(from 5.1 to 0.8), (95% CI: 3.52 - 5.18). The mean (range) duration of  Omega 3 fatty acid therapy was 106 (25-344) days. Cholestasis was reversed in 23 of 24 surviving patients demonstrating a
final dbili ≤2.0 mg/dL. Among these responders, dbili fell by an average of 0.13 mg/dL/day. The current study investigates whether there is an increased risk of sepsis in patients receiving Omega 3 fatty
acid therapy compared to those receiving traditional lipid emulsion.Methods: 31 patients in the Omega 3 fatty acid group were compared to a historical control group (n=38) of children with PN
associated liver disease (PNALD) who would have qualified for Omegaven treatment had it been available at the time of their illness. The number and bacteriology of positive blood cultures were
recorded for each patient during the first 90 days of Omegaven treatment, or in the control group, in the 90 days following the diagnosis of cholestasis. Cholestasis was defined as serum dbili
>2mg/dL.Results: Groups were comparable in age and gender. While there was no difference in the number of patients with at least one episode of sepsis, there were fewer patients with multiple
septic events, and thus fewer total septic events in the Omega 3 fatty acid group (48% versus 58%). While the overall incidence of sepsis was comparable, the variety of organisms was decreased in
the Omegaven group (p=o.oo4).  While typical skin flora (Firmicutes) were the most abundant in both groups, actinobacteria and fungi occurred exclusively in the traditional lipid emulsion group. A
greater proportion of septic events were due to non-firmicutes in the traditional lipid emulsion group (54.3% versus 35%.)Conclusions: Omegaven is effective in reversing cholestasis and offers a safe
alternative to traditional lipid emulsion in children with cholestasis who require parenteral nutrition.There is no increase in the number and severity of of blood-borne infections with omegaven is
administered. Among patients who develop blood-borne infections, bacteria appear to be less virulent and less diverse. This study is limited by comparison to historical controls; patients who received
Omegaven were also enrolled in the intestinal rehabilitation program in which the standard of care, including all aspects of line maintenance may also contribute to these results. 



42.06 Comparing the Burden of Fistulas for Proximal and Distal Pancreatic Resections Using the Postoperativ e Morbidity Index

M. T. McMillan1, B. C. Miller1, S. W. Behrman2, J. D. Christein3, M. P. Callery4, J. A. Drebin1, T. S. Kent4, R. S. Lewis1, C. M. Vollmer1  1Hospital Of The University Of Pennsylvania,Surgery,Philadelphia,
PA, USA 2University Of Tennessee Health Science Center, Memphis,Surgery,Memphis, TN, USA 3University Of Alabama At Birmingham,Surgery,Birmingham, AL, USA 4Beth Israel Deaconess Medical
Center,Surgery,Boston, MA, USA.

Introduction: Clinical experience and the literature suggest there is a difference in the behavior of postoperative pancreatic fistulas (POPF) following various pancreatic resections. The utility-based
Accordion grading system classifies complications into groups based on severity, and this has facilitated the development of a quantitative measure of burden, the Postoperative Morbidity Index (PMI).
We have previously used PMI to assess the impact of POPFs following pancreatoduodenectomy (PD). Here, we investigate distal pancreatectomy (DP) using PMI and compare it to PD.Methods: From
2001-2012, 621 DPs were performed at four institutions. POPFs, when they occurred, were categorized by ISGPF standards as biochemical (Grade A) or clinically relevant (CR-POPF: Grades B and C).
PMI values were derived from fistula severity scores based on the modified Accordion system. PMI scores for DP POPFs were determined and then compared to those previously described for 1022
PDs.Results: Following DP, 187 patients (30.1%) developed any POPF, of which, one-third were CR-POPFs (B = 8.5%; C = 2.1%). There were 7 mortalities (1.1%), none of which were attributed to
POPF. The PMI for patients suffering POPFs following DP is 0.214. PMI escalated significantly as ISGPF severity grades progressed (P <0.001). POPFs contributed the highest Accordion grade for the
patient 77% of the time. Comparison of POPF outcomes using PMI revealed significant differences between DP and PD (Table 1). While DP POPFs occurred more frequently, they were less severe –
manifesting as Grade A more often. The rate of CR-POPF frequency between PDs and DPs was not statistically significant (p = 0.319); however, the mean PMI (burden) of CR-POPFs, between the two
procedures, was statistically significant (p < 0.031). Figure 1 shows how PMI varied significantly between PDs and DPs for both biochemical (p < 0.001) and CR-POPFs (p=0.031).Conclusions: The
Postoperative Morbidity Index offers novel insight into the burden that results from fistulas following various forms of pancreatectomy. Similar to the story with PD, this data quantitatively reinforces the
ISGPF grades that were developed qualitatively around the concept of clinical severity. Additionally, quantitative analysis reveals that POPFs associated with DP have less impact on the patient than they
do with PD. This analysis of a distinct morbidity, following a high-acuity operation, offers a valuable model for the assessment of the impact of complications associated with other operations.





42.07 Outcomes of Surgery for Benign Foregut Disease in the Elderly: a NSQIP Analysis

D. Molena1, B. Mungo1, M. Stem1, A. O. Lidor1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA.

Introduction: The development of less invasive surgical techniques and the improvement in post-operative care have extended surgical treatment to an increasingly high number of elderly patients.
Several authors have reported optimistic results after surgery for benign foregut disease in these patients. In this regard, we queried the National Surgical Quality Improvement (NSQIP) dataset in order
to analyze the outcomes of laparoscopic and open foregut surgery in relation to patients’ age.Methods: This was a retrospective analysis using the NSQIP database (2005-2011).  Patients who
underwent gastric fundoplication (FP), paraesophagel hernia (PEH) repair and Heller myotomy (HM) were identified. The elderly were defined as those 65 years of age and older and were compared to
younger patients. Additionally, laparoscopic (lap) and open techniques were compared. Primary outcome was 30-day mortality. Secondary outcomes included overall and serious morbidity, as well as
prolonged length of stay (LOS). Multivariable logistic regressions were constructed with clinically and statistically relevant covariates, which were used to predict the impact of age and surgical approach
on the studied outcomes.Results: Of 19,505 patients, 91.38% underwent FP or PEH repair, and 8.62% underwent HM. The elderly represented 32.36% of the studied population. Lap repair was
performed in 84.26% of patients, while the remaining 15.74% underwent repair via open abdominal or thoracic approach. Stratification by age groups showed that the elderly experienced significantly
higher 30-day mortality compared to the younger group. As expected, older patients experienced higher mortality after open surgery compared to lap surgery, while in the young group there was no
difference in mortality, regardless the approach.  However, when stratified by surgical technique, the older group had significantly higher mortality and overall morbidity compared to the younger patients
after both lap and open repair (Table 1). Multivariate analysis showed that advanced age among lap patients was associated with higher odds of mortality (OR, 3.60; 95% CI, 1.89-6.86; p<0.001) and
overall morbidity (OR, 1.87; 95% CI, 1.61-2.19; p<0.001). Moreover, patients ≥ 65 years in the lap group were nearly twice more likely to experience prolonged LOS (OR, 1.88; 95% CI, 1.74-2.03;
p<0.001).Conclusions: Surgery for benign foregut disease in the elderly carries a burden of mortality and morbidity that should not be neglected, even when a lap approach is used. The benefit of
surgery should be weighed against the potential risks, notwithstanding the demonstrably improved outcomes afforded by minimally invasive techniques. If surgery is necessary, our analysis shows that
laparoscopy may be the safer option in elderly patients.



42.08 Intestinal Alkaline Phosphatase Functions as a Longev ity Factor

S. R. Hamarneh1,2, J. E. Irazoqui2, R. A. Hodin1  1Massachusetts General Hospital,Department Of Surgery, Harvard Medical School,Boston, MA, USA 2Massachusetts General Hospital,Department Of
Pediatrics, Harvard Medical School,Boston, MA, USA.

Introduction: A hallmark of aging is the deterioration of cellular functions, including the immune and inflammatory responses. ‘Inflammaging’ is a chronic low-grade inflammatory state that increases
with age and thus is a companion manifestation of aging. It is thought that body fat accretion, increased intestinal permeability, persistent endotoxemia, cellular immunity decay, and ectopic activation of
oxidative stress are responsible for inflammaging. The brush border enzyme Intestinal alkaline phosphatase (IAP) detoxifies many bacterial inflammatory factors, including lipopolysaccharides (LPS),
reduces gut permeability to endotoxins, and prevents systemic inflammation. Recent studies show that IAP activity declines with age in animals. We therefore hypothesized that IAP plays a major role in
inflammaging and lifespan determination.Methods: As a first step in elucidating the cellular pathways targeted by exogenous IAP, we developed a C.elegans model to examine the effect of IAP
supplementation on total lifespan.  35 wild type C.elegans were incubated on 5 cm nematode growth medium (NGM) plates containing heat-killed OP50 bacteria and supplemented with 200 U IAP in
triplicate.  Survival was scored daily.  To focus on a known longevity pathway, we performed experiments as described above using daf-16 mutant nematodes, in which transcription downstream of
insulin signaling is disrupted. In mice, C57BL/6 IAP-KO (Akp3-/-) and wild type littermates were used to compare the effect of the absence of IAP on lifespan. They were observed for 18 months.  In a
second set of experiments, 12 month old KO and WT littermates (n=5) were sacrificed and investigated for hematological and inflammatory changes.Results: In nematodes, we found that IAP
supplementation caused major lifespan extension in wild type animals (Day 15 survival %, IAP vs.Vehicle,85% vs.45%,p<0.001), suggesting that IAP delayed aging, detoxified damaging factors
(including limiting the host inflammatory response), or both. Loss of daf-16 strongly suppressed the lifespan-extending effect of IAP (Day 13 survival %, IAP vs. Veh, 45% vs. 40% p=0.96), indicating that
IAP exerts its anti-aging affects through DAF-16. We found that IAP-KO mice show decreased lifespan compared withwild type littermates (16 mo. Survival %,IAP-KO vs.WT,40% vs.100%,p<0.001). As an
additional measure of aging, we measured expression of SIRT1, an anti-aging protein.  Using liver homogenate, we found that 12 mo old IAP KO mice had less SIRT1 protein than WT mice, suggesting
that endogenous IAP determines the levels of expression of SIRT1 and may thus impact aging through the SIRT1 pathway.Conclusions: IAP is important for lifespan determination in mammals,
possibly through control of SIRT1 expression.  Furthermore, exogenous supplementation of IAP is sufficient for lifespan extension in an established model for aging. Oral IAP supplementation could
represent a novel therapy to prevent early senescence and aging associated diseases in humans.



42.09 Hernia Repair in the Cirrhotic Patient: An Analysis of the ACS NSQIP Database

E. K. Bartlett2, R. Hoffman2, G. C. Karakousis2, R. E. Roses2, D. L. Fraker2, J. B. Morris2, R. R. Kelz2  2Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Approximately 10% of patients with liver disease undergo surgery in the final two years of life. Surgical intervention in these patients carries a substantial risk. The model for end-stage liver
disease (MELD) has been validated as a prediction tool for postoperative mortality, but its role in predicting postoperative morbidity (PM) has not been well studied. We sought to determine the role of
MELD, among other factors, in predicting PM in cirrhotic patients undergoing hernia repair.Methods: Using the ACS NSQIP database (FY 2008-2011) we selected all hernia repair patients >18 years of
age. Decompensated cirrhosis was defined as the presence of ascites in the absence of disseminated cancer. The primary outcome variable of interest was 30-day PM. Patient factors associated with
PM were determined using a Chi-square or Fisher’s exact test, as appropriate. A MELD score was calculated for each patient with complete data, and subset analysis was performed on these patients.
Multivariate logistic regression was used to evaluate the association between MELD score and PM with adjustment for potential confounders. The association of significant factors with the rate of PM
was displayed using a best-fit linear regression.Results: Of 138,366 hernia repairs, 778 (0.56%) were performed on patients with decompensated cirrhosis. 30-day PM (4% vs. 19%) and mortality (0.2
vs. 5.3%) were significantly more frequent in patients with cirrhosis (p<0.0001). Among cirrhotics, a MELD score could be calculated in 636 patients. The MELD score was <10 in 143 patients (22%), 10-
19 in 424 (67%), 20-29 in 67 (11%), and 30+ in 2 patients (<1%). In univariate analysis, MELD was associated with both PM and mortality (p<0.0001 for each). In multivariate analysis, MELD remained
significantly associated with PM (z=3.69, OR=1.11), but lower preoperative hematocrit (Hct) was more strongly predictive (z=4.4, OR=1.13). Other factors significantly associated with PM were: elevated
white blood count (z=3.09, OR=1.14), overweight body mass index (z=-2.6, OR=0.41), dependent functional status (z=2.3, OR=2.34), emergent surgery (z=2.3, OR=1.97), and ventral hernia repair
(z=2.19, OR=2.52). In patients with a preoperative Hct≤30% the PM rate was 37% compared to 15% with Hct>30% (p<0.0001). For patients with a MELD<10 the PM rate was 15%; for MELD 10-19 PM
was 20%; for MELD 20-29 PM was 42%; and for MELD≥30 PM was 100% (p<0.0001).Conclusions: Prior to hernia repair, the MELD score can be used to risk stratify cirrhotic patients not only for
mortality but also PM. Hernia repair in patients with MELD>20 should be considered with great caution, and other factors such as preoperative Hct should be accounted for when counseling patients on
their perioperative risk.





42.10 A Nov el Therapy Targeting Flightless Reduces Hypertrophic Scarr ing By Modulating Fibroblast Phenotype

A. M. Cameron1, D. Adams1, A. J. Cowin1  1Women�s And Children�s Health Research Institute,North Adelaide, , Australia.

Introduction: Hypertrophic scarring results from an overproduction of collagenous extracellular matrix occurs following injury. In addition to severe disfigurement, scar contracture over time leads to
significant disability. Flightless (Flii) is a gelsolin like protein shown to be a negative regulator of wound healing. We demonstrate a Flii neutralising antibody treatment prevents hypertrophic scarring in
an animal model due to its effect of fibroblast phenotype.Methods: A model of hypertrophic scarring was applied to wild type, Flii knockout and Flii overexpressing mice. Resulting scars were analysed
for scar severity, as well as key determinants of scarring using histological and immunohistochemical techniques. Flii neutralising antibody was applied to the murine model of hypertrophic scarring.
Treated scars were compared IgG treated controls using in terms of scar severity and other key determinants of scarring. In vitro studies were carried out using primary fibroblast cultured from human
and murine skin in order to determine the cellular basis for the observed treatment effect.Results: Scarring was significantly reduced in Flii knockout mouse compared to wild type and increased in Flii
overexpressing mice at both 28-days and 56- days. Scarring was significantly reduced in mice treated with Flii neutralising Ab. Reducing Flii in vitro modulated the phenotypic change of fibroblasts to
myofibroblasts.Conclusions: Flii appears to be a key regulator of hypertrophic scarring. Treatment with Flii neutralising antibody treatment led to a significant improvement in scarring in a murine model.
This effect appears to be due to an effect on fibroblast-myofibroblast phenotype. Flii neutralising monoclonal antibody therapy represents a promising candidate for a novel treatment for hypertrophic
scarring.



>

43.01 Management of Synchronous Colorectal Cancer Liv er Metastases in Older Patients

G. M. Vargas1, A. D. Parmar1,2, K. M. Sheffield1, N. P. Tamirisa1,2, K. M. Brown1, T. S. Riall1  1University Of Texas Medical Branch,General Surgery,Galveston, TX, USA 2University Of California, San
Francisco-East Bay,General Surgery,Oakland, CA, USA.

Introduction: Liver-directed therapy in stage IV colon cancer is reserved for highly selected patients with low disease burden and/or good response to chemotherapy. Our goal was to evaluate
population-based treatment patterns and outcomes in use of liver directed therapy in older patients presenting with stage IV colorectal cancer concurrent with the introduction of more effective
chemotherapeutic agents.Methods: We used Texas Cancer Registry and SEER-Medicare linked data to identify patients aged 66 years and older presenting with stage IV colorectal cancer (2001-2007).
Analysis was limited to patients undergoing both surgical resection of the primary tumor and chemotherapy. Liver directed therapy was defined as liver resection or ablative procedures (ablation or
chemoembolization). Results: We identified 5,500 patients with a mean age of 74.3 +/- 5.7 years.  50.2% were female. 82.4% of tumors were colonic and 17.6% were rectal primaries.  1,918 patients
(34.9%) underwent liver directed therapy; resection was performed in 30.7% and ablative procedures in 10.1% of patients. 322 patients underwent both resection and an ablative procedure. Liver
directed therapy was performed concurrently with resection of the primary tumor in 74.4%, after in 21.2%, and before in 4.5% of patients. In a multivariable model controlling for comorbidity and
economic status, there was a negative association between liver directed therapy and each increasing year (OR=0.96, 95% CI 0.93-0.99), age >85 (OR=0.61, 95% CI 0.45-0.82), and poor tumor
differentiation (OR=0.73, 95% CI 0.64-0.83). Patients treated with oxaliplatin or irinotecan containing chemotherapy compared to standard chemotherapy were more likely to receive liver directed therapy
(OR=1.44, 95% CI 1.25-1.66).  The median survival was 28.4 months for patients undergoing liver-directed therapy compared to 21.1 months in patients who did not (P<0.0001). Kaplan Meier analysis
(see Figure) and a Cox proportional hazards model  demonstrated improved survival in patients diagnosed in the later time period compared to those diagnosed in the early time period, regardless of
use of liver directed therapy. Conclusions: Our data demonstrate that aggressive treatment of hepatic metastases in combination with systemic therapy and surgical resection of the primary tumor is
associated with improved survival in highly selected older patients. The improvements in survival over time, the concomitant increase in use of modern chemotherapy, and the decrease in use of liver
directed therapy imply improvement in clinician’s ability to appropriately select the patients most likely to benefit from aggressive therapy.



43.02 JSS Best Abstract Award: Therapeutic Potential of Transgenic Mesenchymal Stem Cell for Colon Cancer Via Blockage of HMGB1

H. Kikuchi1, H. Yagi1, H. Hasegawa1, Y. Ishii1, K. Okabayashi1, M. Tsuruta1, G. Hoshino1, A. Takayanagi2, Y. Mabuchi3, Y. Matsuzaki4, Y. Kitagawa1  1Keio University,Department Of Surgery, School Of
Medicine,Shinjuku, TOKYO, Japan 2Keio University,Department Of Molecular Biology, School Of Medicine,Shinjuku, TOKYO, Japan 3Tokyo Medical And Dental University,Department Of Biochemistry And
Biophysics, Graduate School Of Health Care Science,Bunkyo-ku, TOKYO, Japan 4Tokyo Medical University,Institute Of Medical Science,Shinjuku, TOKYO, Japan.

Introduction: Mesenchymal stem cells (MSCs) have been explored as a new clinically relevant cell type to repair injured tissue, a number of studies have highlighted the important aspect of MSC
therapy. Studies have also shown that systemically administered MSCs migrate to sites of malignant tumor. Based on this phenomenon, human MSCs were transferred anti-HMGB1 gene and were
transplanted into mice bearing human colon cancer to see their efficacy as an anti-neoplastic agent.Methods: ABOX coded gene was applied in this model, which is a part of HMGB1 protein and works
as an antagonist of HMGB1. ABOX gene was introduced in a plasmid, which was proliferated in E-coli. The plasmid was co-transduced FLAG-tag for a signal to visualize the secreted ABOX protein by
anti-FLAG antibody. Gene transduction was made by electroporation method. Average transfection efficiency and viability of MSCs at 24 hours after the electroporation was about 70% and 80%
respectively.The supernatant from transfected MSCs was evaluated if it contained efficient amount of ABOX protein by immune-fluorescent imaging using FLAG antibody. In addition, anti-neoplastic
effect of the supernatant to colon cancer was analyzed by WST assay. Furthermore, anti-angiogenic effect was evaluated in vitro by a novel optical assay device for the quantitative measurement of
cellular chemotaxis, which demonstrated velocity and direction of endothelial cells moving to the supernatant. Finally, MSCs were transplanted subcutaneously into SCID mice bearing human colon
cancer cell line which secreted high level of HMGB1. Ten days after the transplantation, mice were sacrificed and the tumors were evaluated by immune-histochemistry.Results: Twelve hours after the
gene transfection into MSCs, secreted ABOX was detected by immune-fluorescent as well as ELISA method. At seven days after the transfection, the proteins could be detected. ABOX protein was also
detected by the Western Blot analysis. WST assay did not show any direct effect, but the novel optical assay device for the quantitative measurement of cellular chemotaxis demonstrated that the
supernatant which contained ABOX protein decreased the velocity and dispersed the direction of the movement of vascular endothelial cells in the channels. Interestingly, the size of human colon
cancer in mice, which were transplanted MSCs with the transfection of ABOX, was less than those without transfection. In addition, neo-vascularization in cancer with transfected MSCs was decreased
compared to that with no-transfected MSCs analyzed by the macroscopically as well as histologically. Conclusions: Transgenic MSCs with HMGB1 antagonist had a potential as an anti-neoplastic
agent, which may contribute to the future novel targeting therapy using autologous bone marrow derived cells.





43.03 Radiation-induced IL-6 secretion from senescent fibroblasts increases proliferation of colorectal cancer stem cells.

A. G. Mace1, A. M. Jarrar1, F. Lotti2, L. C. Duraes1, J. N. Rich2, M. F. Kalady1,2  1Cleveland Clinic,Colorectal Surgery,Cleveland, OH, USA 2Cleveland Clinic,Stem Cell Biology And Regenerative
Medicine,Cleveland, OH, USA.

Introduction: Complex interactions between cancer cells and the tumor microenvironment impact tumor hierarchy, including cancer stem cells. Radiation influences this interaction by affecting the
cellular milieu. As an example, radiation causes cellular senescence, which results in dramatic alteration of the secretome, termed the senescence-associated secretory phenotype (SASP). A
prominent component of the SASP is interleukin 6 (IL-6), an inflammatory cytokine that promotes colorectal cancer (CRC) cell growth and is associated with worse patient outcomes. As CRC stem cells
sit atop the cellular hierarchy, we sought to evaluate a link between the SASP and cancer stem cells.  We hypothesized that radiation-induced senescence in colorectal fibroblasts (the primary cell type
in the microenvironment), would significantly increase IL-6 secretion as part of the colorectal fibroblast SASP, and that IL-6 would promote CRC stem cell survival.Methods: Colorectal fibroblasts
(CRL1459) were treated with 10 Gy and monitored for 14 days by staining for senescence-associated β-galactosidase activity (SA-β-gal) and 24-hour bromodeoxyuridine (BrDU) incorporation. Criteria
for senescence were defined a priori as >80% SA-β-gal positivity and <20% BrDU incorporation. Serum-free conditioned media was collected at day 10 from irradiated and non-irradiated fibroblast
cultures. IL-6 concentration in the conditioned media was determined by ELISA. To study cancer stem cells, freshly obtained human CRC specimens were dissociated into single cell suspension and
sorted for CD133 positivity (a validated cancer stem cell marker). Differences in IL-6 receptor-α (IL6Rα) expression were tested using immunofluorescence and real time quantitative PCR.  To assess
the affect of IL-6 on cancer stem cells, CD133+ and CD133- cells were treated with an antibody against IL6Rα or vehicle control and viability was assessed at 24 and 72 hours using an ATP-based
assay.Results: Ten days after irradiation, CRL1459 fibroblasts displayed an 84.7% increase in SA-β-Gal staining (99.0% vs. 14.3%, p<0.0001) and a 72.8% decrease in BrDU incorporation (16.2% vs.
89.0%, p<0.0001), consistent with our criteria for senescence. Radiation-induced senescence in colorectal fibroblasts resulted in a 17.8-fold increase in IL-6 secretion (p<0.0001). CD133+ CRC cells
demonstrated a 20-fold increase in expression of IL-6Rα mRNA (p=0.005), relative to CD133- cells. Blockade of IL-6Rα did not affect CD133- cells, but significantly decreased proliferation of CD133+
cells at both 24 (p<0.01) and 72 hours (p<0.001).Conclusions: Radiation treatment induces fibroblast senescence and subsequent IL-6 secretion, which promotes cancer stem cell viability.  Thus,
radiation, which is used as a cornerstone treatment for advanced rectal cancer, may in fact promote resistance via the influence of SASP on cancer stem cells.   In depth exploration is warranted to
unravel the details of this relationship.



43.04 Sphingosine-1-phosphate receptor modulator, FTY720, synergizes with 5-fluorouracil and prolongs surv iv al in a CT26 syngeneic murine colon cancer
carcinomatosis model

T. Aoyagi1,2, A. Yamada1,2, M. Nagahashi1,2, W. Huang1,2, K. P. Terracina1, S. Milstien2, S. Spiegel2, K. Takabe1,2  1Virginia Commonwealth University,Department Of Surgery,Richmond, VA,
USA 2Virginia Commonwealth University,Department Of Biochemistry And Molecular Biology,Richmond, VA, USA.

Introduction: While the 5 year survival rate of colorectal cancer is 65%, the 5 year survival of patients with distant metastasis is only 5%. Recently, prognosis of patients with liver or lung metastasis has
improved, but remains dismal in peritoneal carcinomatosis (PC) patients. Although treatment with 5-fluorouracil (5-FU) is not effective for PC, 5-FU remains the drug of choice to use in combination with
other drugs to elicit synergistic inhibitory effects on colon cancer. The FDA approved drug for treatment of multiple sclerosis, FTY720, is a functional antagonist of S1P receptor 1 that disrupts signaling
by sphingosine-1-phosphate (S1P), a bioactive lipid mediator that plays critical roles in cancer progression. The aim of this study was to evaluate the potential of FTY720, which we have previously
shown to inhibit proliferation of colon cancer cells, as a treatment of colon cancer either alone or in combination with other agents including 5-FU.Methods: Human DLD-1, HT29, and HCT-116 and
murine CT26 colon cancer cells were used to evaluate the effects of FTY720, 5-FU, irrinotecan (IRI), oxaliplatin (OX) and their combinations on cell viability determined by WST-8 assays. PC was
generated by IP injection of CT26-luc cells in BALB/c mice. Mice were treated by gavage with 5FU (100mg/week) or with FTY720 (low dose 0.3mg/kg/day or high dose 1.0mg/kg/day) alone or in
combination.Results: The half maximal (50%) inhibitory concentration (IC50) of FTY720 were less than 1.8 µM in all four colon cancer cell lines. The IC50 values for 5-FU, IRI, and OX were less than 8.0
µM, 5.8 µM, and 1.1 µM, respectively. Combinations of FTY720 and 5-FU as well as FTY720 and IRI synergistically suppressed survival of these cells while the combination of FTY720 and OX had a
synergistic effect on HT29 cells. Treatment of CT26 PC mice with the combination of low dose FTY720 with 5-FU significantly prolonged survival compared to low dose FTY720 or 5FU alone (p = 0.0064
and p = 0.0003, respectively). Also, high dose FTY720 (1.0mg/kg) with 5-FU significantly prolonged survival compared to high dose FTY720 or 5-FU alone (p = 0.0064 and p = 0.0006, respectively). No
significant survival differences were observed between low and high doses of FTY720, or between low dose and high dose combinations. Median survival of the vehicle alone group was 20 days, 5-FU
alone group 24 days, low dose FTY720 alone group 25 days, high dose FTY720 alone group 24.5 days, 5-FU plus low dose FTY720 combo group 30 days, and 5-FU plus high dose FTY720 combo
group 30 days, respectively. The difference in median survival between single use treatment group and combo group was statistically significant.Conclusions: Our results demonstrate that FTY720 has
a synergistic cell killing effect on most colon cancer cell lines when combined with 5-FU or IRI. Importantly, daily oral administration of FTY720 in combination with 5-FU significantly inhibited PC
progression and prolonged survival in a syngeneic murine PC model.



43.05 Clinical Character istics of Patients with Non-B Non-C Hepatocellular Carcinoma Undergoing Hepatic Resection

T. Nishio1, E. Hatano1, M. Okuno1, Y. Kasai1, S. Seo1, K. Taura1, K. Yasuchika1, A. Mori1, T. Kaido1, S. Uemoto1  1Kyoto University,Department Of Surgery,Kyoto, KYOTO, Japan.

Introduction: The incidence of non-B non-C hepatocellular carcinoma (NBNC HCC) is rising. We aimed to clarify the characteristics of NBNC HCC by analyzing our database.Methods: A total of 518
patients with HCC who underwent hepatic resection between 2000 and 2011 in our hospital were analyzed retrospectively. Patients negative for hepatitis B surface antigen nor hepatitis C antibody were
categorized into NBNC HCC (n=145); and the others were into hepatitis B or C HCC (BC HCC, n=373).Results: The proportion of surgical cases of NBNC HCC recently increased: 20.4% from 2000 to
2003; 27.9% from 2004 to 2007; and 33.9% from 2008 to 2011. The etiology of NBNC HCC were: alcoholic liver disease (ALD), 29.7%; nonalcoholic fatty liver disease (NAFLD), 13.1%; fatty liver disease
except ALD and NAFLD, 9.0%; autoimmune hepatitis, 2.8%; primary biliary cirrhosis, 0.7%, congestive disease, 0.7%; and unknown etiology, 44.1%. In NBNC HCC patients, mean age, body mass
index, prevalence of diabetes mellitus or hypertension, and proportion of heavy drinker were significantly higher than in BC HCC patients. Hepatic functional reserve, based on Child-Pugh classification
and indocyanine green retention rate at 15 minutes (ICG R15), was better in NBNC HCC patients. Preoperative serum alpha-fetoprotein (AFP) level was lower and des-gamma-carboxy prothrombin
(DCP) level was higher in NBNC HCC. In background liver of NBNC HCC, rate of pathological inflammation or fibrosis was significantly lower, and that of fatty change was higher. Main tumor size was
significantly larger in NBNC HCC, whereas no significant differences were noted in number of tumor, vascular invasion, and TNM stage. Major hepatectomy, resection of hepatic lobe and more, was
selected in more cases in NBNC HCC than in BC HCC, while surgical time, blood loss, and rate of surgical complications did not differ significantly. The median overall survival times in NBNC HCC
and BC HCC patients were 78.5 months and 70.0 months; and the median recurrence-free survival times were 20.9 months and 17.8 months, respectively; resulting in no significant differences in
prognosis. Multivariate analysis revealed that ICG R15 > 15% (HR 1.77, 95% CI 1.08 to 2.93) and Clavian-Dindo classification > grade II (HR 2.43 95% CI 1.30 to 4.31) were associated with overall
survival; preoperative DCP > 40 mAU/ml (HR 2.14 95% CI 1.09 to 4.53), multiple tumor (HR 2.09 95% CI 1.14 to 3.75), and absence of microscopic fatty change of background liver (HR 3.07 95% CI 1.51
to 7.10) were associated with recurrence-free survival in NBNC HCC patients. NAFLD patients had significantly lower recurrence rate than ALD and BC HCC patients.Conclusions: In NBNC HCC
patients, hepatic function was relatively preserved, but tumor was more advanced in size. In prognosis, no significant differences were found between NBNC HCC and BC HCC patients. High DCP,
multiple tumors, and absence of fatty change in background liver were associated with recurrence risks after curative resection in NBNC HCC.



43.06 HMGB1 and Mitochondrial DNA Mediate Tumor Growth in Hepatocellular Carcinoma through TLR-9 Activ ation

S. Tohme1, Y. Liu1, W. Yan1, D. Geller1, A. Tsung1  1University Of Pittsburg,General Surgery,Piitsburgh, PA, USA.

Introduction: Hypoxia is often present in solid tumors and is associated with tumor progression and poor clinical outcome. We have previously shown that the alarmin, HMGB1, is upregulated in
hypoxic hepatocellular carcinoma (HCC) cells and promotes invasion and metastasis. The exact mechanism related to HMGB1 induced tumor growth remains unclear.  In inflammation, Toll-like
receptor 9 (TLR9) activation by DNA-containing immune complexes is mediated by HMGB1. We thus hypothesize that HMGB1 can bind mitochondrial DNA (mtDNA) under hypoxic conditions to promote
tumor growth through TLR9 signaling pathways. Methods: In vitro, HMGB1 binding with mtDNA during hypoxia was tested using chromatin immunoprecipitation (ChIP) assays. A murine HCC cell line,
Hepa1-6, was subjected to 24 h of hypoxia (1% O2) and stained for HMGB1 and mtDNA. TLR9 signaling was determined by Western blot in Hepa1-6 cells subjected to a time course of hypoxia. RT PCR

was used for IL-6 expression. Cell proliferation was assessed using an MTT assay. In vivo, Hepa1-6 cells, with or without TLR9 knockdown by shRNA, were subcutaneously implanted into the flanks of
C57BL/6 mice. Results:  We found that HMGB1 can directly bind to mtDNA by ChIP assay. In HCC cells subjected to hypoxia, HMGB1 and mtDNA were both released into the cytoplasm and found to co-
localize using immunofluoresecent staining. This translocation subsequently activated TLR9 signaling pathways. Phosphorylation of p38, JNK, and the p65 subunit NF-κB was amplified with either
HMGB1, mtDNA, or TLR9 agonist treatment of Hepa1-6 cells subjected to a time course of hypoxia. These effects were further augmented when the cells were treated with both HMGB1 and mtDNA
combined and significantly diminished with the addition of a TLR9 inhibitor. IL-6, a cytokine downstream of NF-κB shown to be important in tumor growth, was also significantly elevated in the
HMGB1/mtDNA treated groups and decreased with TLR9 inhibition. Interestingly, when Hepa1-6 cells were treated with HMGB1 and mtDNA, they displayed a significant increase in tumor cell
proliferation in a time-dependent manner compared to control; whereas, adding TLR9 inhibitor significantly decreased proliferation (Fig). To determine whether TLR9 participated in HCC growth in vivo,
mice were injected with Hepa1-6 cells with stable knockdown of TLR9 by shRNA or control tumor cells. Three weeks later, mice were sacrificed and their xenografted tumors were examined. Tumor
weights were lighter and nodules were smaller in the TLR9 shRNA group compared to control group, demonstrating that TLR9 can impact tumor growth in HCC. Conclusions: These results highlight a
novel mechanism in hypoxic HCC cells where HMGB1 binds mtDNA and subsequently activates TLR9 signaling pathways to induce tumor growth. 



43.07 Metformin Inhibits Hepatocellular Carcinoma in a Cirrhosis Model

D. K. DePeralta1, L. Wei1, G. Y. Lauwers1, B. C. Fuchs1, K. K. Tanabe1  1Massachusetts General Hospital,Surgical Oncology,Boston, MA, USA.

Introduction: The anti-hyperglycemic drug metformin has gained attention for its potential to prevent several malignancies, including liver, breast, lung, pancreatic, colorectal and hepatocellular
carcinoma (HCC).  The vast majority of HCC occurs in cirrhotic patients, and consequently there is a well defined cohort of patients who are excellent candidates for chemoprevention. Multiple
retrospective studies suggest that metformin reduces the incidence of HCC in diabetic patients to levels observed in non-diabetics.  However, the putative chemopreventive effects of metformin and its
mechanism of action have never been tested in an animal model where HCC develops in the setting of cirrhosis.  The hypothesis of this study is that metformin prevents HCC in rats with
diethylnitrosamine (DEN)-induced cirrhosis.Methods: 50 mg/kg ip DEN was administered weekly to 27 male Wistar rats. DEN reliably induces hepatic fibrosis (8 weeks), cirrhosis (12 weeks), and
HCC (18 weeks).  Animals were randomized to receive metformin 250 mg/kg/day po beginning at 8 weeks (n=9), metformin (same dose) beginning at 12 weeks (n=9), or control (no metformin; n = 9). 
All animals were sacrificed at 18 weeks. This model has been previously validated by histology, serum biochemistry, and gene expression analyses.Results: Animals that began metformin treatment at
12 weeks, coinciding with the development of cirrhosis, and likely early HCC, demonstrated no decrease in the quantity of tumor nodules. However, initiation of metformin treatment coinciding with the
onset of liver fibrosis (week 8) afforded a 44% decrease in the average number of HCC surface nodules compared with untreated rats (8 + 5 versus 14.2 + 7.8; p < 0.005). Early administration of
metformin dramatically decreased serum bilirubin concentration, improved serum albumin, and had no effect on glucose concentration in non-diabetic rats. Mechanistic studies demonstrate attenuated
expression of the receptor for advanced glycation end products (RAGE) and reduced proliferation of hepatic progenitor cells (oval cells) in animals treated with metformin.Conclusions: This model is an
excellent platform for studies of HCC chemoprevention, and. these data support the widely documented clinical observation that diabetic patients treated with metformin demonstrate a reduced risk of
HCC and suggest that the mechanism of action of metformin is mediated in part by RAGE expression and its influence on hepatic progenitor cells.



43.08 Liv er Myeloid-Deriv ed Suppressor Cells Expand in Response to Tumor-Associated GM-CSF Secretion and Suppress Anti-CEA Genetically Modified T
Cells.

R. A. Burga1, M. Thorn1, C. T. Nguyen1, L. A. Licata1, N. Espat1,3, R. P. Junghans2,3, S. C. Katz1,3  1Roger Williams Medical Center,Surgery,Providence, RI, USA 2Roger Williams Medical
Center,Medicine,Providence, RI, USA 3Boston University,School Of Medicine,Boston, MA, USA.

Introduction: Myeloid-derived suppressor cells (MDSC) are known to suppress conventional T cells but their effects on genetically modified "designer" cells (dTc), which we are presently testing in a
phase I trial (NCT01373047), have not been well described. MDSC express programmed death ligand 1 (PDL-1) which mediates suppression via binding programmed death 1 (PD-1) on T cells. We
hypothesized that granulocyte-macrophage colony-stimulating factor (GM-CSF) derived from liver metastases (LM) promotes the expansion of hepatic MDSC, that in turn suppress the function of dTc
within the liver in a PD-1/PDL-1 dependent manner.Methods: LM were established in C57BL/6 mice by splenic injection of CEA+ MC38 tumor cells. Liver MDSC were purified with immuno-magnetic
beads (CD11b+Gr1+) and their expansion and phenotypic changes were determined using flow cytometry. In vivo blockade of GM-CSF was performed with anti-GM-CSF antibody, and serum and liver
lysate GM-CSF levels were quantified by ELISA.Results: We confirmed that CEA+ MC38 cells produced GM-CSF in vitro (21.6pg/mL) and then demonstrated that MDSC expansion in tumor-bearing mice
(#MDSC; 0.17x105 CTRL vs 2.3x105 D6, p=0.016) coincided with increased serum (3.9 pg/ml CTRL vs 13.1 pg/ml D6, p=0.19) and liver lysate (113 pg/ml CTRL vs 406 pg/ml D4, p=0.010) levels of GM-
CSF (see Figure). Additionally, we determined that tumor-induced expansion of MDSC was reduced 1.8-fold by treatment with anti-GM-CSF antibody (p=0.006). Upon ex vivo exposure of MDSC from
tumor-bearing livers to recombinant GM-CSF, PDL-1 expression was induced (%PDL-1+; 26.5% vs 40.1%, p=0.012). We confirmed the importance of PD-1/PDL-1 interaction for MDSC-mediated
immunosuppresion by demonstrating a reversal of suppression when dTc lacking PD-1 were co-cultured with PDL-1+ MDSC (3.2-fold increased dTc division with PD-1 elimination.
p<0.001). Conclusions: We demonstrated that MDSC expand in tumor-bearing livers in response to GM-CSF secreted by LM; and that exposure to GM-CSF promotes MDSC expression of PDL-1.
Simultaneous targeting of GM-CSF and the PD-1 pathway may represent a viable strategy for inhibiting MDSC expansion and suppression of dTc in the liver. 





43.09 Targeted AKT Inhibition by MK2206 in Hepatocellular Carcinoma Reduces Cellular Proliferation Via Induction of Apoptosis and Cell Cycle Arrest

J. M. Wilson1, S. Kunnimalaiyaan1, M. Kunnimalaiyaan1, T. Gamblin1  1Medical College Of Wisconsin,Division Of Surgical Oncology,Milwaukee, WI, USA.

Introduction: Hepatocellular carcinoma (HCC) represents the third leading cause of cancer related deaths in the world. Currently, Sorafenib is the only approved chemotherapy for advanced disease;
however, it offers only moderate survival improvement (< 3 months).  Therefore, there exists an urgent need for identification of effective therapeutic strategies. The phosphoinositide 3-kinase (PI3K)/Akt
pathway represents an attractive target for therapy given its hyperactivity in HCC. MK2206, a small molecule, allosteric Akt inhibitor, has recently been shown to significantly reduce proliferation in other
cancers. However, its effect on HCC cells and mechanism of growth inhibition is not yet fully understood. We hypothesized that MK2206 would inhibit HCC cellular proliferation and sought to establish
the target dose and time of exposure in cell culture.Methods:  Human Huh7, Hep3b, and HepG2 cell lines were treated with 0-2µM of MK2206 for 96 hours. Cell viability was determined by using MTT
assay after treatment. Western blot analysis was used to determine the expression levels of AKTSer473 and AKT Thr308 after treatment. Mechanism of growth regulation was determined by western blot
analysis for the expression levels of apoptotic proteins and cell cycle regulation proteins.Results:  MTT assay showed a reduction in cellular viability by ≥ 55% for all cell lines (control v. 2µM MK2206;
p<0.001). This occurred in a dose dependent manner with significant reduction in viability at all MK2206 treatment concentrations (p< 0.05). Western blot analysis revealed significant reduction in the
level of phosphorylated AKTSer473 in all treated cell lines. No change in the expression of phosphorylated AKT Thr308 occurred in treated cells— confirming the specificity of MK2206. While cleaved
PARP was not expressed in treatment groups, there was an observed reduction in caspase-9—in HepG2 and Hep3B, and  survivin—in Hep3B. Importantly, there were also significant increases in p21
and p27 expression in the treated cell lines.Conclusions:  This study clearly demonstrates that inactivation of AKT by blocking phosphorylation of AKT at Ser473 reduces HCC cellular growth. Despite
the absence of cleaved PARP expression, the observed reduction in survivin and procaspase-9 suggests that MK2206 may be inducing  apoptosis. However, HCC proliferation is also halted via
induction of cell cycle arrest as indicated by the increase in p21 and p27 expression levels. Importantly, the concentration needed to  inhibit growth in HCC is far lower than that used for other cancer
types. We anticipate that these lower concentrations could be achieved in vivo with less toxicity. This warrants further investigations of MK2206 with in vivo models and as combination therapy. 



43.10 Sorafenib and Triptolide as Combination Therapy for Hepatocellular Carcinoma

O. Alsaied1, V. Sangwan1, S. Banerjee1, R. Chugh1, A. Saluja1, S. Vickers1, E. Jensen1  1University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA.

Introduction: Sorafenib, a multi-tyrosine kinase inhibitor, is the only FDA approved chemotherapeutic agent for metastatic hepatocellular carcinoma (HCC). We have previously shown that triptolide
enhances apoptosis in HuH-7 HCC cells. In this study, we examined the effects of these agents and their combination on HCC in vitro and in vivo models.Methods: HuH-7 cells were treated with
triptolide (T - 50 nM), sorafenib  (S - 1.25 uM) or combination (C) of both. Cell viability assay (WST-8, Dojindo), caspase 3/7 activation (Promega), and proliferation assay (ECIS, Applied BioPhysics) were
performed. For in vivo studies, forty mice were implanted with subcutaneous HuH7 tumors and divided into four treatment groups (n=10); saline control, sorafenib 10 mg/kg PO daily (S), Minnelide (a
prodrug of triptolide) 0.21 mg/kg IP daily (M), and combination of both (C). Tumor volumes were assessed weekly.Results: The combination of triptolide and sorafenib was superior to either drug alone
in inducing apoptosis, and decreasing viability (T=45%, S=38%, C=18% at 48 hours) and proliferation (T=90%, S=90%, C=75% at 24 hours). After 2 weeks of mice treatment, tumor growth inhibition
rates were S = 59%, M = 84%, and C = 95%, while control mice tumor volumes were found increased at 9-fold. When crossed over to combination treatment, control mice tumor growth volumes
plateaued over the following 2 weeks. (Fig 1)Conclusions: The combination of sorafenib and triptolide increased apoptosis and decreased proliferation rate in vitro. Combining sorafenib with Minnelide
inhibited tumor growth in vivo with greater efficacy than single agent treatments. In vivo combination treatment allowed for using a lower dose of sorafenib (10 mg/kg), which is less than 10% of currently
prescribed dose for HCC patients.  Combination treatment could have tremendous translational potential in the management of HCC.





44.01 A High Fat, High Calor ie Diet Creates a Pro-Inflammatory Env ironment in the Pancreas and Peri-Pancreatic Fat during pancreatic cancer dev elopment
in the KrasG12D Mouse Model

K. M. Hertzer1, A. Moro1, D. W. Dawson1, G. Eibl1, O. J. Hines1  1University Of California - Los Angeles,Department Of Surgery, David Geffen School Of Medicine At UCLA,Los Angeles, CA, USA.

Introduction: Epidemiologic evidence indicates that obesity increases the risk of cancer. However, the driving mechanisms in pancreatic cancer (PaCa) are poorly understood. Our initial studies
showed that a high fat, high calorie diet (HFCD) accelerates neoplasia in KrasG12D mice, and that pancreata of HFCD-fed animals had robust signs of inflammation with increased inflammatory cells,
COX-2 expression, and desmoplasia. The aim of the current study was to further investigate the mechanisms of PaCa promotion by a HFCD and specifically to characterize the effects of the HFCD on
pancreatic and visceral adipose tissue inflammation to understand how adipose tissue may facilitate neoplastic progression. Methods: Both wild type (WT) and KrasG12D mice were randomly
allocated to a HFCD or control diet (CD) for 10 weeks. Animals were weighed weekly and imaged at the end of the experiment to quantify adipose tissue. Tissues were harvested at sacrifice for
histological and molecular analysis.  Results: All HFCD-fed mice gained more weight and increased their visceral adipose tissue volume by ~2-fold.  Although WT mice showed mostly normal
histology, HFCD-fed KrasG12D mice demonstrated an acceleration of neoplastic development with an increased number of mPanIN1a, mPanIN1b and mPanIN2 ductal profiles as well as increased
fatty infiltration, increased acinar structure loss and more inflammatory cells.  This neoplastic development correlated to increased Ras activity as measured by GLISA assay.  HFCD-fed WT and
KrasG12D mice also showed significant changes in levels of multiple cytokines/chemokines, including GMCF, IL-6 and IL-13 in the pancreas as measured by multiplex assay. Furthermore, peri-
pancreatic adipose tissue revealed signs of increased inflammatory cell infiltration in HFCD- vs. CD-fed mice (females: 6.3±1.4 vs. 1.1±0.5 and males: 4.2±1.8 vs. 0.3±0.1 inflammatory structures/HPF;
p<0.05).Conclusions: Our results demonstrate that a HFCD leads to obesity, inflammation in the pancreas and peri-pancreatic adipose tissue, increased infiltration of inflammatory cells, and changes
in inflammatory cytokine expression. These changes may underlie the acceleration of pancreatic neoplasia in HFCD-fed KrasG12D mice. Furthermore, our results suggest a possible role of the peri-
pancreatic adipose tissue as an important source of inflammatory signals thereby promoting obesity-associated PaCa development and growth. 



44.02 The Nov el Tumor Angiogenic Factor, Adrenomedullin-2 (ADM2) Predicts Surv iv al in Pancreatic Adenocarcinoma

L. L. Hollander1,2, X. Guo1, R. Salem1, C. Cha1  1Yale University School Of Medicine,Surgical Oncology,New Haven, CT, USA 2University Of Connecticut,General Surgery,Farmington, CT, USA.

Introduction: Tumor angiogenesis has been demonstrated to have an important role in the development, progression, and metastasis of pancreas cancer. Adrenomedullin-2 (ADM2) is a calcitonin
gene-related peptide (CGRP) that has recently been shown to be a novel tumor angiogenesis factor, acting via ERK, Akt, and VEGF/VEGF-2 signaling pathways. Through the use of tissue microarray
(TMA) technology, we hypothesize that ADM2 is an important tumor angiogenesis factor in pancreatic cancer.Methods: Multiple TMAs were created using tissue from pancreatic cancer patients resected
between January 1996 and December 2002. Core tissue samples of formalin-fixed, paraffin-embedded blocks of pancreatic cancer tissue were collected through an institutional review board (IRB)-
approved protocol and linked to available clinicopathologic data. Two TMAs consisting of 77 patients with pancreatic adenocarcinoma were studied for ADM2 protein expression utilizing a quantitative,
automated immunofluorescent microscopy system (AQUA), a technology that removes potential observer bias in TMA analysis. The results were analyzed using one-way ANOVA, Pearson’s correlation,
chi-squared, Cox regression, log-rank regression, and Kaplan-Meier methods.Results: Seventy-seven patients were identified for complete analysis, and 55 patients had complete survival data. Median
follow-up for survivors was 32.7 months. Total cellular levels of ADM2 were found to be a predictor of survival in pancreatic cancer. Low ADM2 levels were associated with a higher 5-year survival
compared to high ADM2 levels (18% vs 6%, p = 0.05). Median survival was also worse in high ADM2 expressers (18.7 vs 8.6 mo). In accordance with prior-published pancreatic cancer data, a worse
histologic grade of tumor, portended a poor survival (p = 0.003).Conclusions: For the first time, we have demonstrated that high levels of ADM2 expression predict a poorer survival in patients with
pancreatic adenocarcinoma. This suggests a possible role of ADM2 in pancreas cancer and as a novel biomarker that predicts poorer survival. Additional study of ADM2 in pancreatic cancer will help
reveal its true angiogenic role in pancreas cancer as well as its potential role as a novel therapeutic target.



44.03 Loss of the E3 Ubiquitin Ligase CBL Confers Chemoresistance in Human Pancreatic Cancer and is Targeted by Epidermal Growth Factor Receptor
Inhibition

B. E. Kadera1, P. A. Toste1, N. Wu1, L. Li1, D. W. Dawson2, T. R. Donahue1  1University Of California - Los Angeles,Department Of Surgery,Los Angeles, CA, USA 2University Of California - Los
Angeles,Department Of Pathology And Laboratory Medicine,Los Angeles, CA, USA.

Introduction: We previously identified that expression of CBL, an E3 ubiquitin ligase, is decreased in 60% of human pancreatic ductal adenocarcinomas (PDAC) and is associated with shorter overall
survival. The purpose of this study was to determine the mechanism by which CBL loss accelerates human PDAC clinical progression. Methods: Primary human PDAC tissues were obtained with
UCLA IRB approval and stained for EGFR and CBL. Isogenic PDAC cell lines (Panc-1, L3.6pl, ASPC-1) with CBL loss (PDACCBL loss) were generated via transient siRNA transfection for cell culture
studies and stable knockdown using shRNA lenti-virus for in vivo experiments. Cell viability was assessed by MTT assay.  A human phospho-receptor tyrosine kinase (pRTK) array and Western blot
were used to probe signaling transduction. For in vivo studies, NOD SCID IL2Rγ null mice were subcutaneously implanted with PDAC or PDACCBL loss cells on opposite flanks and left untreated or
treated with gemcitabine +/- erlotinib for 4 weeks.Results: Immunohistochemistry of primary PDAC tumors revealed an inverse correlation between CBL and EGFR expression (7 of 9 tumors analyzed).
PDACCBL loss cells were more resistant to gemcitabine and 5-FU treatment in cell culture and in vivo (Figure) than PDAC cells with intact CBL. Biochemically, gemcitabine treated PDACCBL loss cells
had greater p-EGFR (Y1068), p-ERK, and p-AKT activation than PDAC cells. On pRTK array, additional tyrosine kinases were also activated with chemotherapy, albeit to a much lower magnitude than
EGFR. The chemoresistance afforded by CBL loss was abrogated by erlotinib treatment in culture and in vivo (Figure). Erlotinib + gemcitabine treated PDACCBL loss cells exhibited greater apoptosis, as
assessed by cleaved PARP, Caspase 3, Annexin V/PI.Conclusions: The poor survival of PDAC patients with CBL loss is due to an increase in chemotherapy stress-induced EGFR activation. This
resistance is effectively abrogated by the combination therapy of gemcitabine and the EGFR inhibitor, erlotinib. These results suggest that (i) dysregulation of ubiquitination is a key mechanism of EGFR
hyperactivation in PDAC and (ii) CBL loss may define PDAC tumors likely to respond to erlotinib treatment.



44.04 Syndecan-1 Probe Selectiv ely Localizes to Pancreatic Adenocarcinoma

C. W. Kimbrough1, C. G. England2, T. V. Dupre2, J. S. Huang2, S. V. Hudson2, L. R. McNally2  1University Of Louisville,Hiram C. Polk Jr MD Department Of Surgery,Louisville, KY, USA 2University Of
Louisville,Department Of Medicine,Louisville, KY, USA.

Introduction: The insulin-like growth factor-1 receptor (IGF1-R) is a cellular receptor overexpressed in many tumor cell lines and human cancers. IGF1-R appears to play an important role in the
transformation and survival of malignant cells, and has been associated with higher tumor grade, increased metastasis, as well as poorer outcomes in pancreatic cancer patients.  Syndecan-1 is a
multi-functional cell surface receptor that has been shown to associate with IGF1-R, but has not been studied as a potential ligand for targeted drug delivery. In this study we evaluated the suitability of
Syndecan-1 as a selective probe for pancreatic tumors in mice.Methods: IGFR-1 expression on multiple pancreatic cell lines (S2VP10, S2CP9, Panc1) was confirmed on Western blot compared to
positive and negative controls. Cultured cells were exposed in vitro to Syndecan-1 ligand conjugated to CF-750 NIR-dye.  Cell binding was confirmed on flow cytometry.Luciferase-cloned S2VP10L cells
were orthotopically injected into the pancreas of SCID mice.  Intra-pancreatic injection was confirmed via bioluminescent imaging.  Once the tumors had grown to approximately 3mm, the mice were
injected intravenously with Syndecan-1-750CF probe.  Injection into the systemic circulation was confirmed with fluorescent imaging (AMI) and tumor uptake of Syndecan-1-750CF was evaluated with
multispectral optoacoustic tomography (MSOT) at 6-hour intervals.  Pancreas and liver were removed and probe uptake was confirmed ex vivo using AMI imaging.Results: IGF1-R was overexpressed
on S2VP10 and S2CP9 cells on western blot compared to controls, with decreased expression seen in the Panc-1 cell line.  Flow cytometry of cells exposed to the Syndecan-1 probe demonstrated a
greater than 70% increase in dye uptake compared to control cells, indicating increased binding of Syndecan-1.In vivo, probe accumulated within the pancreatic tumor beginning at 6hr with peak
accumulation at 18hr as observed via multispectral optoacoustic tomography (Fig. 1A). Ex vivo fluorescent imaging of the pancreatic tumors (Fig. 1B) confirmed probe uptake within the tumor as
compared to off-target tissues.Conclusions: This study is the first to identify a pancreas-specific probe and delineate a pancreas tumor via MSOT imaging.   Syndecan-1 selectively binds to pancreatic
adenocarcinoma, presumably through tumor overexpression of IGF1-R.  As such the syndecan-1 ligand has potential for the future development of targeted therapies in treating pancreatic cancer.



44.05 Combination Treatment Using Adenov irus-Mediated CD40 Ligand Gene Deliv ery and NF-kB Inhibitor for Pancreatic Cancer

R. Iwase1, H. Shiba1, Y. Shirai1, K. Haruki1, Y. Fujiwara1, K. Furukawa1, T. Iida1, T. Uwagawa1, T. Misawa1, T. Ohashi2, K. Yanaga1  1The Jikei University School Of Medicine,Department Of
Surgery,Tokyo, TOKYO, Japan 2The Jikei University School Of Medicine,Department Of Gene Therapy,Tokyo, TOKYO, Japan.

Introduction: Pancreatic cancer is one of the most fatal digestive cancers. CD40, a member of tumor necrosis factor receptor family, is an emerging target for cancer therapy. Recent studies reported
that human CD40 ligand (CD40L) gene delivery have direct anti-tumor effect via CD40-CD40L interaction against CD40-expressing cancers. However, CD40L enhances activation of nuclear factor κB
(NF-κB) which plays a key role in the aggressive behavior of pancreatic cancer. We previously reported that nafamostat mesilate, a synthetic serine protease inhibitor, inhibits NF-κB activation and
enhances apoptosis caused by gemcitabine or TNF-α in pancreatic cancer. Therefore, we hypothesized that NF-κB inhibition may enhance anti-tumor effect of adenovirus vector-mediated CD40L gene
therapy for pancreatic cancer. Methods: We assessed CD40 expression in pancreatic cancer cell lines (PANC-1, MIAPaCa-2) by western blot analysis. Pancreatic cell lines were infected with an
adenoviral vector expressing CD40L (AxCAhCD40L) at different multiplicities of infection (MOI), and CD40L production was measured by ELISA. We assessed NF-κB activity and proliferation rate after
treatment with nafamostat mesilate, human recombinant soluble CD40L (rsCD40L group), nafamostat mesilate and rsCD40L (combination group), or vehicle (control group) by ELISA and MTT
assay.Results:  In western blot analysis, CD40 was strongly expressed in both pancreatic cell lines. Pancreatic cell lines infected with AxCAhCD40L expressed CD40L in a dose dependent manner.
NF-κB activity of rsCD40L group was significantly higher than that in control group, which was significantly lower in combination group as compared to rsCD40L group. Changes in cell proliferation
rates in rsCD40L group were significantly lower than those in control group, which were significantly lower in combination group as compared to rsCD40L group. Conclusions:  Inhibition of NF-κB
activity by nafamostat mesilate enhances the anti-tumor effect of CD40L gene therapy for pancreatic cancer.



44.06 Identif ication of possible combination therapies for MEK inhibition in pancreatic cancer

M. Jajja1, S. Herrera1, R. Reuther2, G. Johnson1,2, J. Yeh1,2,3  1University Of North Carolina At Chapel Hill,Lineberger Comprehensive Cancer Center,Chapel Hill, NC, USA 2University Of North Carolina
At Chapel Hill,Department Of Pharmacology,Chapel Hill, NC, USA 3University Of North Carolina At Chapel Hill,Department Of Surgery,Chapel Hill, NC, USA.

Introduction: Almost 90% of pancreatic ductal adenocarcinomas have activating mutations in KRAS. Downstream effectors of KRAS are believed to play an important role in tumor growth and survival,
and targeted inhibition of these may be important in treating pancreatic cancer. Several small molecule inhibitors have shown promise as emerging therapies for cancer; however development of
resistance to treatment is nearly ubiquitous.  This has been largely attributable to reprogramming and up-regulation of alternate survival pathways. We evaluated the effectiveness of single agent
trametinib, a potent MEK inhibitor, in pancreatic cancer and identified possible compensatory pathways that may be potential targets for combination therapy with trametinib.Methods: LSL-KrasG12D/+;
LSL-Trp53R172H/+; Pdx-1-Cre (KPC) mice, which recapitulate human pancreatic cancer, were used for this study. KPC mice were enrolled after tumor identification by palpation and subsequent
confirmation by 3-D ultrasonography. Mice were treated with either trametinib (3 mg/kg) or vehicle (0.5% HPMC, 0.2% Tween) by oral gavage daily until morbidity according to IACUC guidelines.  A
subset of mice underwent FDG-PET at 10 day intervals. Tumors were harvested and flash frozen or formalin-fixed paraffin-embedded. Immunohistochemical (IHC) staining was done to determine
phosphorylated ERK (pERK) levels. Multiplexed inhibitor bead (MIB) capture coupled to quantitative mass spectrometry (MS) was used to determine kinome activation following treatment.Results:
Tumor growth inhibition was seen in KPC mice treated with trametinib with an average fold change of 2.39 (±1.21, n=15) compared to mice treated with vehicle, fold change of 3.15 (±0.58, n=15)
(p=0.021). Reduced FDG uptake was observed in mice treated with inhibitor. Tumors showed reduced pERK levels after treatment with trametinib compared to controls by IHC staining. However no
difference in survival was observed in the two groups, with a median survival of 21 days (±2.820) for trametinib treated mice compared to 15 days (±0.854) for vehicle treated mice (p=0.46). Interestingly,
MIB/MS analysis of tumors showed increased activation of IFG1R after treatment with trametinib.Conclusions: Although treatment with trametinib resulted in slowed tumor growth in KPC mice, a survival
benefit was not seen despite appropriate inhibition of pERK and reduced MEK activation. Our MIB/MS studies showed that increased activation of IGF1R after trametinib treatment may be a possible
mechanism for resistance to trametinib response in KPC mice. Concurrent inhibition of IGF1R and MEK may be more effective than MEK inhibition alone in treating pancreatic cancer.



44.07 Nov el AAV-DJ Capsid Tyrosine Mutants with Enhanced Transgene Expression in a Pancreatic Cancer Cell Line

R. B. Batchu1,2, O. V. Gruzdyn1,2, S. T. Kung1,2, D. W. Weaver1, S. A. Gruber1,2  1Wayne State University,Surgery,Detroit, MI, USA 2John D. Dingell VA Medical Center,Research,Detroit, MI, USA.

Introduction: Bioengineered recombinant AAV (rAAV) vectors are preferred for gene therapy due their lack of pathogenicity and wide range of infectivity. However, 2 major challenges still remain: low
transduction efficiency and cytoplasmic degradation during intracellular trafficking to the nucleus. The recent development of AAV-DJ, a synthetic capsid derived from AAV-2/8/9 with multi-organ high
transduction efficiency and low immunogenicity, as well as the introduction of tyrosine (Y) to phenylalanine (F) capsid mutants preventing intracellular degradation and enhancing transgene expression,
address these drawbacks. We hypothesized that combining these approaches by Y to F substitution of surface-exposed residues on rAAV-DJ capsids would create a novel vector demonstrating both
enhanced transduction and gene expression. Methods: Protein Database (PDB) files were generated by ESyPred3D Web Server 1.0.  Positions of the surface-exposed Y residues were visualized and
graphically presented using the program YASARA. Site-directed mutagenesis was outsourced to Mutagenex Inc. rAAV was purified via triple transfection of AAV-293 cells followed by iodixanol gradient
ultracentrifugation and heparin column chromatography. Transductions were carried out in triplicate 6-well plates and cells were visualized by fluorescence microscopy.Results: The molecular 3-
dimensional structure of AAV-DJ was generated by prediction of secondary structure elements using PDB files. Visual inspection identified a total of 17 tyrosine residues that are at least partially
surface-exposed, of which 8 are fully exposed (Fig. 1A). Due to their close proximity and potential ease of primer design, we selected the Y443, Y445, and Y446 sites for Y to F mutagenesis and
generated individual mutants as well as a novel, triple-mutant vector comprised of all 3 (YF443.6). To compare the ability of these vectors to transduce human pancreatic cancer (PANC-1) and
embryonic kidney (HEK-293) cells with that of parental AAV-DJ, we produced viral particles with enhanced green fluorescent protein (EGFP) and assessed transgene expression by
immunofluorescence. We found that expression levels of the triple mutant significantly exceeded those of parental AAV-DJ in PANC-1 cells (Fig. 1B). In addition, expression levels of 3 of the 4 mutants
significantly exceeded those of parental AAV-DJ in HEK-293 cells, with the triple mutant showing the highest transgene expression. Conclusions: We combined the structural determinants of the AAV-
DJ capsid providing enhanced transduction with introduction of Y to F mutations to generate a novel rAAV hybrid mutant vector with high levels of transgene expression. This vector may prove useful as
part of gene therapy protocols for pancreatic cancer.



44.08 Neutrophil Extracellular Traps (NETs) are Upregulated in Pancreatic Cancer as a Result of Autophagy and Promote Hypercoagulability

B. A. Boone1, N. E. Schapiro1, M. D. Neal1, J. T. Ellis1, M. T. Lotze1, H. J. Zeh1  1University Of Pittsburgh,Surgery,Pittsburgh, PA, USA.

Introduction: Neutrophil extracellular traps (NETs) are generated when activated neutrophils release their intracellular contents containing DNA, histones and granule constituents into the tissue
or circulation. While traditionally associated with sepsis, NETs also play a role in sterile inflammation and thrombosis. Recently, the process of autophagy has been implicated in NET formation. We
previously reported that pancreatic ductal adenocarcinoma (PDA) is associated with increased autophagy in the tumor microenvironment and at distant organ sites. We examined NETs and autophagy
in murine models and human PDA, as well as their potential role in hypercoagulability.Methods: Neutrophils were isolated from both an orthotopic and a genetically engineered murine model of PDA
(Pdx-1-Cre/LSL-KRasG12D, KC) utilizing density gradient centrifugation. NETs were induced with platelet activating factor (PAF,0-40μM) and visualized by Hoechst staining to identify nuclear and
extracellular DNA. Levels of free DNA in murine and patient sera were measured as a surrogate marker of NET formation. Animals were treated with the autophagy inhibitor chloroquine (CQ, 100
mg/kg/day PO) or DNase (100U IP x 4 doses). Thromboelastograms (TEGs), a viscoelastic real-time measure of clotting dynamics, were performed on blood from tumor bearing and control
animals.Results: Neutrophils from tumor bearing animals were more prone to NET formation following PAF stimulation (Figure, representative of 3 independent experiments). Pre-treatment of
neutrophils with CQ in vitro prior to PAF stimulation inhibited NET formation. Moreover, treatment of tumor bearing animals with CQ also reversed the propensity to form NETs ex vivo. Serum DNA was
elevated in the orthotopic mice compared with sham controls (80 vs. 38 ng/mL, p<0.05) and in KC mice compared with wild type (WT) (56 vs. 42 ng/mL, p<0.05). Treatment of tumor bearing mice with
CQ or DNase decreased serum DNA in animal models. Orthotopic tumor bearing animals were hypercoagulable on TEG compared to sham controls (K 1.7 vs. 2.9 min, p=0.007; Angle 68 vs. 58 mm,
p=0.02). This hypercoagulable state was partially reversed with CQ or DNase treatment. 12 of 15 subjects in our ongoing phase I/II neoadjuvant trial of gemcitabine + CQ had a decrease in serum DNA
following treatment.Conclusions: Mice from both orthotopic and genetically engineered models of pancreatic cancer had an increased propensity for NET formation with an associated increase in free
serum DNA. Autophagy inhibition with CQ prevented NET formation.  The hypercoagulable state in tumor bearing mice is reversed with CQ or DNase treatment.  These findings suggest that PDA
upregulates NET formation, resulting in a hypercoagulable state, both of which appear to be autophagy dependent.



44.09 NSC319726 Reactiv ates Mutant p53 Using a Zinc Metallochaperone Mechanism with Applications to Other Zinc Binding p53 Mis-sense Mutants

S. Narayanan3, X. Yu1,3, L. Jayakumar3, A. Vazquez2, D. R. Carpizo1,3  1Rutgers- Cancer Institute Of New Jersey,New Brunswick, NJ, USA 2Rutgers- Robert Wood Johnson Medical School,Department
Of Radiation Oncology,New Brunswick, NJ, USA 3Rutgers- Robert Wood Johnson Medical School,Department Of Surgery,New Brunswick, NJ, USA.

Introduction: TP53 is the most commonly mutated gene in human cancer for which there is currently no effective targeted anti-cancer drug.  We recently identified NSC319726 (726) as a mutant p53
reactivating compound, and a lead compound for drug development (1).  We observed that 726 demonstrated allele-specific p53 mutant effects by restoring wildtype (WT) structure and function to the
third most common p53 mis-sense mutant (R175H). p53 binds a single zinc ion, which is necessary for proper structure and function.  The p53-R175H mutant is characterized as a zinc-binding mutant
because this mutation renders the protein unable to bind zinc causing the protein to mis-fold.  The mechanism of 726 is currently unknown.  Given that 726 is a zinc-chelating compound, we
hypothesized that 726 may function as a zinc-metallochaperone to provide a source of zinc for the mutant p53-R175H protein to adopt a WT structure.  Moreover, we hypothesized that 726 would likely
reactivate other p53 mutants with impaired zinc binding.Methods: Electromobility shift assays (EMSA) using purified p53-R175H, p53-R248W and p53-WT core domain proteins to demonstrate that 726
restores site-specific DNA binding to a 20 base pair sequence of the p21 promoter.  726 mediated reactivation of other zinc-binding p53 mis-sense mutants was determined by a combination of assays
including 1) cell growth inhibition, 2) immunofluorescence (IF) using p53 conformation specific antibodies, 3) Quantitative PCR (QPCR) of p53 targets, and 4) Western blot (WB) to detect mutant p53
levels.  We examined the following zinc-binding mutants (C176F, C242S), as well as the fourth most common mutant, G245S.Results: EMSA assays demonstrated that 726 restores site-specific DNA
binding to the p53-R175H core domain, but not the p53-R248W.  This effect was observed only in the presence of zinc and 726 and not with either alone.  Furthermore we synthesized an analog of 726
that cannot bind zinc (A6) and found that site-specific DNA binding of the p53-R175H was lost.  We evaluated the zinc-binding p53 mutants C176F, C242S and G245S and found that they, like the
R175H, were reactivated by 726. Using IF, 726 induced a WT conformation change in the mutant p53 proteins of all three mutants.  QPCR detected upregulation of p53 targets genes in cell lines
expressing all three mutants upon 726 treatment. By WB, mutant protein levels decreased upon 726 treatment, a feature of mutant p53 reactivation. Conclusions: 726 reactivates mutant p53 by
functioning as a zinc metallochaperone.  This zinc-metallochaperone mechanism is novel for an anti-cancer drug and represents a new pathway to drug mutant p53.  Furthermore, these findings greatly
extend the potential pool of patients that could be impacted by the clinical development of 726 as a mutant p53 targeted anti-cancer drug. 1. Yu, X., Vazquez, A., Levine, A. J., and Carpizo, D. R. (2012)
Cancer Cell 21, 614-625



44.10 Caspase-Dependent Down-Regulation Receptor Substrate of Insulin 1 by Protein Phosphatase 4
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Introduction: Insulin receptor substrate 1 (IRS-1) is a docking protein critical for mediating signals from insulin-like growth factor-1 (IGF-1). Phosphorylation plays a critical role in the regulation of IRS-1
expression and consequently the duration and strength of IRS-1-mediated signaling. The proinflammatory cytokine tumor necrosis factor (TNF)-α is a negative regulator for many IRS-1-mediated
signaling pathways. This study is to determine the role of protein phosphatase 4 (PP4), a serine/threonine phosphatase and a downstream effector of TNF-α signaling, in the regulation of IRS-1
expression and the crosstalk between TNF-α and IGF-1 signaling. Methods: The PP4-IRS-1 interaction was measured by immunoprecipitation/Western blotting. Transient transfections were performed
using modified calcium phosphatate precipitation protoccol. Expression of IRS-1, PP4, PP4-RL, PP6 and PP2A was measured by Western blotting using appropriate antibodies. The half-life of PDX-1
was measured by performing pulse-chase using mixture of [35S] methionine-cysteine. PP4 conditional knockout mice (MMTV-Cre;pp4Flox/Flox) were generated by crossing PP4 floxed mice with MMTV-
Cre mice. PP4 inducible knockout mice (ER-Cre;pp4Flox/Flox) were generated by crossing PP4 floxed mice with ER-Cre mice. Murine embryonic fibroblasts (MEFs) were isolated from 12.5 to 13.5
postcotum embryo of PP4 floxed mice, ER-Cre;pp4Flox/Flox and MMTV-Cre;pp4Flox/Flox. Mouse mammary epithelial cells (MECs) were isolated from wild-type and MMTV-Cre;pp4Flox/Flox mice. Results:
1) PP4 interacted with IRS-1 in response to TNF-α in HEK293T cells; 2) Co-transfection of WT PP4, but not PP4-RL, a phosphatase-dead mutant, with IRS-1 resulted in down-regulation of IRS-1 in
HEK293T cells. Under the same conditions, however, PP2A and PP6 did not down-regulate IRS-1; 3) PP4 shortened the half-life of IRS-1 from over 20 h to 4 h; 4) PP4-induced down-regulation of IRS-1
was inhibited by Z-VAD-FMK, a pan-caspase inhibitor, but not by MG132 and LLM, a proteasome inhibitor and a calpain inhibitor, respectively; 5) PP4-induced down-regulation of IRS-1 was inhibited by
Z-AEVD-FMK, a caspase 10 inhibitor, but not by Z-DEVD-FMK, a caspase 3 inhibitor; 6) TNF-α down-regulated IRS-1 in MEFs and the down-regulation was blocked by Z-VAD-FMK; 7) Conditional PP4
deletion resulted in an increase of IRS-1 expression in MECs isolated from MMTV-Cre;PP4Flox/Flox mice; 8) Pretreatment of Mia PaCa-2 cells with TNF-α inhibited IGF-1-induced AKT activation; and 9)
Tamoxifen-induced PP4 deletion abolished TNF-α-induced down-regulation of IRS-1 and enhanced IGF-1-induced AKT activation in MEFs isolated from ER-Cre;PP4Flox/Flox mice. Conclusions: Our
studies demonstrate that: 1) PP4 is a negative regulator of IRS-1 stability; 2) Caspase 10 mediates PP4-induced down-regulation of IRS-1; and 3) TNF-α exerts its inhibitory effect on IGF-1 signaling via
a PP4-mediated, caspase-dependent mechanism of down-regulating IRS-1.
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Introduction: Recent studies have demonstrated an association between beta-blocker usage and improved survival in a variety of malignancies, including breast and lung cancer. These retrospective
studies include small sample sizes and do not control for the indication for beta-blocker use. The purpose of the present study was to explore the association between exposure to beta-blockers and
improved survival for breast, lung, and colorectal cancer parients being treated for hypertension, using a large population based database.Methods: We conducted a retrospective matched cohort
analysis comparing disease-specific and overall survival between patients exposed and not exposed to beta-blockers.We linked the Canadian Institute for Health Information Discharge Abstract
Database (CIHI-DAD), Registered Persons Database (RPDB) and the Ontario Cancer Registry(OCR) to identify all patients treated for hypertension who also underwent a surgical resection for breast,
lung, and colorectal cancer among 10.5 million adults in the province of Ontario, Canada from April 1st, 2002 to December 31st, 2010. High dimensional propensity matching score was used to match
patient cohorts for age, gender, socioeconomic status and Charlson Comorbidity Index Score. Adjusted Cox proportional hazard ratios were calculated comparing disease-specific survival (DSS) and
overall survival (OS) for exposed and unexposed cohorts stratified by cancer type.Results: 66,889 total patients were identified, 28,443 (41.9%) of whom were exposed to beta-blockers for at least one-
year prior to index surgery. Stratified by cancer type, 4372 (38.4%), 1901 (45.1%), and 22,170 (42.4%) patients with breast, lung, and colorectal cancer, respectively, were exposed to beta-blockers.
Exposed and unexposed cohorts were matched for analysis and matched cohorts were similar with respect to age, gender, socioeconomic status, and Charlson Comorbidity Index Score for each
cancer type (standardized difference <0.01 for each group). Mean follow up time for breast, lung, and colorectal cancer cohorts was 57.6 ± 30.5, 43.1 ± 28.7, and 53.4 ± 31.0 months, respectively. The
adjusted hazard ratio for disease specific mortality for patients exposed to beta-blockers was 1.03 (0.83, 1.29) for the breast cancer cohort, 1.05 (0.92, 1.20) for the lung cancer cohort, and 1.10 (0.96,
1.25) for the colorectal cancer cohort. The adjusted hazard ratio for overall mortality for patients exposed to beta-blockers was 0.99 (0.87, 1.13) for the breast cancer cohort, 1.06 (0.91, 1.24) for the lung
cancer cohort, and 1.06 (0.99, 1.02) for the colorectal cancer cohort. Conclusions: Contrary to previous small and uncontrolled retrospective studies, an association between exposure to beta-blockers
and improved survival for breast, lung, or colorectal cancer was not demonstrated in this large, population based study among hypertensive patients. 



45.02 A NSQIP Analysis of Risk Factors for 30-day Morbidity and Mortality in Patients Undergoing Total Gastrectomy for Gastr ic Malignancy

E. K. Bartlett1, R. E. Roses1, D. L. Fraker1, R. R. Kelz1, G. C. Karakousis1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Total gastrectomy for gastric cancer is associated with significant perioperative morbidity. Patient factors associated with morbidity and mortality after total gastrectomy have not been well
characterized. Identification of patients who are at particularly increased perioperative risk may inform decisions for more thorough staging including separate diagnostic laparoscopy, and for
consideration of perioperative chemotherapy.Methods: The American College of Surgeons National Surgical Quality Improvement Program Participant Use File (ACS NSQIP PUF) (FY 2005-2011) was
queried for all patients with a gastric neoplasm (ICD-9 Codes 151 and 1510-1519) undergoing total gastrectomy (CPTs 43620-43622) or diagnostic laparoscopy (CPTs 49320-49322, 49329). 30-day
M+M was considered the primary outcome. Risk factors and M+M were compared using the Chi-square test or the Fisher’s exact test, as appropriate. Multivariate logistic regression analyses were
performed to identify factors associated with an increased risk of M+M.Results: Of 5,696 patients with gastric malignancy, 1165 underwent total gastrectomy. Independently, 229 were reported as
undergoing separate staging laparoscopy. The mean age of total gastrectomy patients was 64 and the majority were male (60%). 789 complications and 55 deaths (4.7%) occurred in 421 patients, for
an overall M+M rate of 36%. The most common complications observed were respiratory (16%), sepsis (15%), and abdominal infections (9%). By univariate analysis, age, functional status, body mass
index (BMI), diabetes, chronic obstructive pulmonary disease, and preoperative weight loss, chemotherapy, albumin, bilirubin and hematocrit were all associated with M+M (p<0.1). By multivariate
analysis, age>70 (OR=1.48), BMI>30 (OR=1.74), preoperative weight loss (OR=1.80), and preoperative albumin<3 g/dl (OR=1.68) were significantly associated with increased M+M (p<0.05 for each). In
patients without these significant risk factors (n=332) the M+M rate was 24%. M+M was significantly increased in patients with one risk factor (41%, n=416), two risk factors (47%, n=156), or three or
more risk factors (77%, n=26) (p<0.0001). In patients with 3 or more risk factors, the 30-day mortality was 31%.Conclusions: Total gastrectomy for malignancy is associated with an M+M rate of 24% in
even the lowest risk patients. In elderly patients, those with obesity, and those with poor preoperative nutritional status, M+M is significantly increased (upwards of 40%). Given the high M+M rate,
appropriate patients should be selected for a separate staging laparoscopy. Further, in high-risk patients, consideration should be given for perioperative chemotherapy as morbidity may preclude
successful adjuvant therapy.



45.03 The Impact of Imatinib on the Clinical Outcomes of Gastrointestinal and Extra-Gastrointestinal Stromal Tumors: A Population-Based Study of 5,491
Patients from the Surv eillance Epidemiology and E

C. D. Nyberg1,2, S. Patil1, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Livingston, NJ, USA 2Saint George's University,Grenada, Grenada, Grenada 3University Of Medicine And Dentistry Of
New Jersey,Newark, NJ, USA.

Introduction: Gastrointestinal stromal tumors (GIST) comprise the majority of gastrointestinal mesenchymal tumors. Submucosal GISTs are more common than extra-gastrointestinal GISTs (EGIST),
whose origin remains unclear. Surgery is the mainstay treatment for both GISTs and EGISTs, however adjuvant imatinib has been commonplace since 2002. This study aimed to compare the clinical
outcomes of both GIST and EGIST before and after the introduction of imatinib therapy.Methods: Demographic and clinical data was abstracted on 5,491 E/GIST patients, between 1998-2010, from the
Surveillance, Epidemiology, and End result (SEER) database (1998-2010).  Two groups were created based on primary tumor site (Table 1).  Pre- (1998-2001) and post-imatinib (2002-2010) clinical
outcome data were compared. Statistical analyses were performed in IBM SPSS® utilizing chi-square test, T-test, analysis of variance (ANOVA), multivariate, and Kaplan-Meier functions.Results: GIST
and EGIST are most common in the 6th decade of life (62.87 ±14.7), and among males and Caucasians.  No significant inter-group difference are noted, p>0.05.  EGISTs demonstrate significantly
larger tumor size, higher grade (grade III/IV), and present with more advanced disease, p<0.001. The majority of GIST and EGIST patients are treated surgically, but at a greater rate for GIST, p<0.001. 
Overall and disease-specific mortality were significantly higher among EGISTs, however, both GIST and EGIST mortality rates decreased in the post-imatinib era (2002-2010), p<0.001.  GISTs have a
higher 1-, 2-, and 5-year overall survival in both time periods, however this has increased in the post-imatinib era (Figure 1).  Multivariate analysis identified grade III tumors (OR=3.8, CI=2.4-5.9), grade
IV tumors (OR=4.1, CI=2.7-6.1), distant metastasis (OR= 2.2, CI=1.5,3.2), no surgery (OR=1.5, CI=1.5, 15.0), and diagnosis in the pre-imatinib era (OR 4.5, CI=3.3, 6.1), as independently associated
with increased mortality, p<0.05.Conclusions: EGISTs represent an aggressive form of mesenchymal tumors which are typically larger, of higher grade/stage and are associated with increased
mortality and decreased long term survival compared to GIST.  Imatinib has improved overall mortality and disease-specific mortality for both EGIST and GIST, with a demonstrably better response in
GIST.  





45.04 Primary Tumor Resection in Metastatic Colon Cancer: A Propensity Score Analysis of the National Cancer Data Base

U. R. Phatak1, C. Hu2, Y. You2, B. W. Feig2, J. M. Skibber2, M. A. Rodriguez-Bigas2, J. M. Cormier2, L. S. Kao1, G. J. Chang2  1University Of Texas Health Science Center At Houston,Department Of
Surgery,Houston, TX, USA 2University Of Texas MD Anderson Cancer Center,Surgical Oncology,Houston, Texas, USA.

Introduction: Resection of the primary tumor in patients with metastatic colon cancer is often performed as a palliative measure to treat tumor related complications. However, it is unclear whether
resection of the primary changes overall survival in this group of patients.Methods: We conducted an observational cohort study of patients diagnosed with metastatic colon cancer in the National
Cancer Data Base between 2003 and 2005.  Demographics, comorbidity, tumor histology, grade, and location; use of chemotherapy, location of treatment facility, and type of treating facility were
collected.  We evaluated the impact of primary tumor resection on overall survival (OS) using multivariate Cox regression with propensity score analysis and applied a landmark time method. The one
year landmark was chosen to minimize the effect of early comorbidity associated deaths. Models were further stratified by receipt of systemic chemotherapy.Results: Of the 30,956 patients who met
inclusion criteria, 15,438 patients had survived at least 1 year and were eligible for landmark analysis. Primary tumor resection was performed in 73% (N=22707) of all patients and 85% (N=13,192) of
those at landmark.  Primary tumor resection (vs. non-resection) was associated with a 10 month increase in median OS (22.6 vs 12 months) and on multivariate, propensity score weighted landmark
analysis, was associated an observed 40% reduction in overall mortality. Stratification to include only patients who received systemic chemotherapy (N=11,676), showed an ~50% risk reduction in
overall mortality with primary resection. These findings also persisted after propensity score matching. (TABLE).  However dismal prognosis was seen in patients who underwent primary tumor
resection but did not receive systemic chemotherapy (5 month median OS).Conclusions: Primary tumor resection among patients with stage IV colon cancer was associated with improved overall
survival. These effects persisted after propensity adjustment and landmark analysis.  While the potential for residual confounding cannot be discarded, these results suggest potential benefit to primary
tumor resection in selected patients.  However prognosis was poor in patients who did not receive systemic chemotherapy. This data supports the need for prospective randomized study in this
population.



45.05 A Comparison of Open and Minimally Inv asiv e Surgery for Hepatic & Pancreatic Resections Using the Nationwide Inpatient Sample (NIS)

A. Ejaz1, T. E. Sachs1, G. Spolverato1, N. Ahuja1, M. A. Makary1, C. L. Wolfgang1, K. Hirose1, M. J. Weiss1, T. M. Pawlik1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA.

Introduction: Minimally-invasive surgery (MIS) for complex abdominal operations has increased over time.  However, the use of MIS techniques for pancreatic and liver operations remains ill defined. 
We sought to compare inpatient outcomes among patients undergoing open versus MIS pancreas and liver operations using a nationally representative cohort.Methods: We queried the Nationwide
Inpatient Sample (NIS) database for all major pancreatic and hepatic resections performed between 2000 and 2011.  Appropriate CPT coding modifiers for laparoscopy and robotic assist were used to
categorize procedures as MIS versus open.  Demographics, comorbidities and inpatient outcomes were compared between the open versus MIS groups.Results: A total of 64,853 resections were
identified [pancreas, n=35,160 (54.2%); liver, n=28,890 (44.5%); combined pancreas & liver, n=804 (1.2%)].  The overwhelming majority of operations were performed open (n=62,108, 95.8%), while
2,745 (4.2%) were MIS.  Among MIS cases, most were laparoscopic (n=2,508, 91.3%) and a subset were robotic (n=237, 8.6%).  The most common pancreatic operation was a
pancreatoduodenectomy, accounting for 52% of all open pancreas cases and 54% of all MIS pancreas cases.  The most common surgery involving the liver was a partial hepatectomy, accounting for
63% of all open liver cases and 72% of all MIS liver cases. The utilization of MIS techniques increased from 2.3% of all pancreas and liver cases in 2000 to 7.5% in 2011.  Robotic assisted operations
increased from 0 to 1.6% over the same time period with the majority of robotic cases (75%) being performed on the pancreas.  When comparing patients undergoing an open versus MIS procedure,
MIS patients had a higher median age (64 [IQR:18] vs. 60 [IQR:22];P<.01), and more often had diabetes (20% vs. 17%), hypertension (46% vs. 38%), chronic lung disease (8.1% vs. 6.3%), and obesity
(6.6% vs. 4.8%)(all P<.05).  Following surgery, the incidence of complications for MIS (pancreas, 35.4%; liver, 29.5%) was lower than for open (pancreas, 41.6%; liver, 33.0%) procedures (all P<0.05).
 Compared with patients who underwent an open procedure, the MIS group had a median length of stay 1 day less (8 vs. 7 days; P<.01), as well as a lower in-hospital mortality (5.1% vs. 2.8%; P<.01). 
However by 2011, the mortality rates in both groups were similar (3.2% vs. 2.7%; P=.67).Conclusions: Over the last decade, the number of MIS pancreatic and hepatic operations has increased with
nearly 1 in 12 HPB cases now being done with an MIS approach.  Despite MIS patients tending to have more preoperative medical comorbidities, post-operative morbidity, mortality and length of stay
compared favorably to open surgery.  





45.06 Utility of Staging Laparoscopy in Pancreatic Head Adenocarcinoma in the Era of High-quality Cross-sectional Imaging

L. X. Jin1, J. R. Weese1, W. G. Hawkins1, D. C. Linehan1, S. M. Strasberg1, R. C. Fields1  1Washington University,Division Of Hepatobiliary, Pancreatic, Gastrointestinal, And Oncologic
Surgery/Department Of Surgery,St. Louis, MO, USA.

Introduction: Staging laparoscopy (SL) has been shown to improve the accuracy of staging in pancreatic head adenocarcinoma (PHAc) and helpful in avoiding unnecessary laparotomies in patients
with occult metastatic or unresectable disease. However, the added value of staging laparoscopy in the modern era of high-quality cross-sectional imaging is not well defined. Methods: A retrospective
review of a prospectively maintained database was performed to identify patients undergoing treatment with curative intent for PHAc between 2005 and 2012, including patients who underwent
pancreaticoduodenectomy with or without SL or failed laparotomy (FL) with or without SL. Detailed preoperative workup, imaging, staging and operative data were collected for each patient. Only
imaging performed at our institution was reviewed. Pancreatic protocol CT (PPCT) was defined as oral and IV contrast-enhanced thin-slice helical CT obtained in arterial, pancreatic parenchymal and
portal venous phases. High-quality preoperative imaging was defined as either PPCT, MRI/MRCP, or both.Results: Between 2005 and 2012, 528 patients with potentially resectable PHAc went to the
OR for staging and/or resection, of which 473 patients (90%) had high-quality preoperative imaging (Figure). One hundred and forty-one patients (30%) underwent laparoscopy, which showed
unresectable disease in 44 patients (31%). The rate of unresectable disease was significantly higher among patients who underwent SL as a separate procedure (n=30/37, 81%) when compared with
those who underwent SL as an add-on to planned laparotomy (n=14/105, 13%; p<0.0001). The most common findings on positive SL were liver metastases (38%), locally-advanced unresectable
disease (25%), and positive cytology (7%). Of the 97 patients (69%) with negative SL, 19 (20%) went on to failed laparotomy. Among these patients, the most common reasons for failure were
unresectable vascular involvement (47%), liver metastases (21%), and lymph node metastases (16%). Three hundred and thirty-two patients (70%) with high-quality preoperative imaging proceeded
directly to laparotomy, of which 57 patients (17%) were found to have unresectable disease.Conclusions: In the era of high-quality cross-sectional imaging, SL identified occult unresectable disease in
31% of patients with pancreatic head adenocarcinoma who were selected to undergo the procedure. The rate of positive findings was significantly higher in patients selected to undergo SL as a
separate procedure. Therefore, SL remains a valuable tool in identifying advanced disease and preventing laparotomy in select patients with pancreatic head adenocarcinoma. 



45.07 Predicting Readmission Risk After Pancreatic Resection: Is There an Opportunity to Interv ene?

M. R. Decker1, K. Y. Bilimoria2, C. S. Cho1, C. C. Greenberg1, E. R. Winslow1, S. M. Weber1  1University Of Wisconsin,Wisconsin Surgical Outcomes Research Program,Madison, WI,
USA 2Northwestern University,Department Of Surgery,Chicago, IL, USA.

Introduction: Among all major general surgery procedures, 30 day readmission risk is highest after pancreatic resection, and is estimated to be between 15 and 20%. We sought to identify modifiable
pre- and post- discharge predictors of readmission using a large prospectively collected dataset.Methods: All pancreatic resection patients captured in the 2011 American College of Surgeons –
National Surgical Quality Improvement Program were evaluated. Patients who were readmitted within 30 days of surgery were compared to patients who were not readmitted. Univariate analyses and
multivariable regression identified pre- and post-discharge predictors of readmission.Results: Of 2,600 patients surviving to discharge after pancreatic resection, 414 (16%) were readmitted and 7
(<1%) died after discharge within 30 days of surgery. In comparing readmitted patients to those who were not readmitted, proportions of patients with pre-discharge complications were not significantly
different (38% of readmitted vs. 39% of non-readmitted, p=0.730), nor were the types of individual pre-discharge complications.  Proportions of patients with post-discharge complications were
significantly different between the groups (42% of readmitted vs. 5% of non-readmitted, p <0.001). The types of post-discharge complications were also significantly different (Wound complication rate:
17% readmitted vs. 10% non-readmitted, p <0.001; Venous thromboembolism: 5% readmitted vs. 2% non-readmitted, p <0.001; Sepsis & Shock: 25% readmitted vs. 7% non-readmitted, p<0.001). Over
half of readmitted patients with post-discharge complications had no known pre-discharge complication. Multivariable analysis demonstrated that only BMI <18.5 and post-discharge complications
predicted readmission.Conclusions: Following pancreatectomy, readmissions are most strongly associated with post-discharge complications, over half of which are new complications that develop
as an outpatient. These results emphasize the need to accurately measure and report complications that occur after discharge. Early intervention systems that identify and treat post-discharge
complications should be investigated as a potential way to prevent readmissions.



45.08 Trajectory of Care and Use of Multimodality Therapy in Patients with Locoregional Pancreatic Adenocarcinoma

A. D. Parmar1,2, G. M. Vargas1, N. P. Tamirisa1,2, K. M. Sheffield1, T. S. Riall1  1University Of Texas Medical Branch,Surgery,Galveston, TX, USA 2University Of California, San Francisco- East
Bay,Surgery,Oakland, CA, USA.

Introduction: Multimodality treatment with chemotherapy and surgical resection is recommended for patients with locoregional pancreatic cancer, but many patients do not receive this care. Our
objectives were to evaluate population-based patterns in the timing and use of chemotherapy and resection and factors associated with multimodality therapy in this population. Methods: We used
Surveillance, Epidemiology, and End Results (SEER)-linked Medicare data (1992-2007) to identify patients with locoregional pancreatic adenocarcinoma. Multimodality therapy was defined as receipt of
chemotherapy and pancreatic resection. SEER Extent of Disease Coding and Derived AJCC Tumor T Stage Codes were used to identify patients with vascular invasion. Logistic regression was used to
determine factors independently associated with receipt of multimodality therapy. Log-rank tests were used to identify differences in survival for patients stratified by type and timing of treatment.Results:
We identified 10,505 patients with locoregional pancreatic adenocarcinoma. 5,358 patients (51.0%) underwent either chemotherapy or surgery; of these, 1,138 patients received surgery alone, 3,054
patients received chemotherapy alone, and 1,166 patients (11.1%) received both modalities. Use of multimodality therapy increased from 7.4% of patients in 1992-1995 to 13.8% of patients in 2004-
2007 (p<0.0001), and was variable by SEER region (p<0.0001). Of the patients receiving multimodality therapy, chemotherapy was delivered in the adjuvant setting in 93.1% and in the neoadjuvant
setting in 6.9%. In patients who underwent multimodality therapy, a neoadjuvant approach was more common in patients with vascular invasion compared to patients without vascular invasion (25.3%
vs. 5.6%, p<0.0001). In a multivariable model, factors most strongly associated with receipt of multimodality therapy were the absence of vascular invasion, less comorbidity, higher education, and white
race (Table). Two-year survival was 41.9% for patients receiving multimodality therapy. Survival was similar for neoadjuvant and adjuvant approaches (46.9% vs. 40.6%, p=0.16) when patients were able
to undergo multimodality therapy.Conclusions: The use of multimodality therapy has increased over time. We observed no difference in survival by timing of chemotherapy when patients received both
chemotherapy and surgery. Our findings suggest that patient and tumor characteristics such as comorbidity and vascular invasion are being used to guide treatment decisions, and clinicians should
tailor surgical and medical therapy to these characteristics to achieve optimal survival outcomes.



45.09 Intra-operativ e Nav igation of a 3Dimensional Needle Localization System for Precision of Irrev ersible Electroporation Needles in Locally Adv anced
Pancreatic Cancer

S. Agle1, P. Philips1, T. VanMeter2, B. Schultz2, M. Scherer3, C. Ramsey3, P. Dumpuri3, B. Neese3, R. Martin1  1University Of Louisville,Division Of Surgical Oncology, Department Of Surgery,Louisville,
KY, USA 2University Of Louisville,Department Of Radiology,Louisville, KY, USA 3PathFinder,Nashville, TN, USA.

Introduction: Intraoperative 3D localization devices have continued to gain use in orthopedic, spine, and general surgery. Irreversible electroporation (IRE) creates pores in cell membranes and causes
cell necrosis, by using multiple needles and a series of electrical pulses.  One of the demands of IRE is the precise needle spacing required for successful treatment. Intraoperative 2D ultrasound
(iUS) is currently used to measure inter-needle distances but requires significant expertise as all needle tips must be visible in one iUS frame. This study evaluates the potential of 3D image guidance
for placing IRE needles and for calculating needle spacing.Methods: A prospective clinical evaluation of a 3D needle localization system (ExplorerTM) was evaluated in consecutive patients from 4/12-
6/13 for unresectable pancreatic adenocarcinoma and compared to an equal number of patients without the use of 3D localization. 3D reconstructions of the pancreas, tumor and adjacent vessels
were generated from preoperative CT images. Preoperative CT images were aligned to the intra-operative space using a simple point-based registration algorithm. Results: Thirty consecutive patients
(15 with 3D and 13 w/o) with locally advanced pancreatic cancer where treated with IRE.  The needle localization system added an average of 6.5 minutes to each procedure (average of 3.1 needles
placed) (Figure). The system averaged a 3.4mm error per needle pair relative to distances measured by iUS. The needle localization system (Figure) increased surgeon confidence in over 50% of
procedures and reduced needle-placement time in 60% of procedures when compared to procedures w/o 3D reconstruction. The use of the coronal and axial 3D models lead to the greatest
confidence of needle placement and enhanced needle safety and accuracy with IRE.Conclusions: IRE needle placement is technically demanding, requiring comprehensive understanding of both IRE
technology and advanced iUS techniques. Further, IRE treatment efficacy is highly dependent on accurate needle spacing. The needle localization system evaluated in this study aims to mitigate these
issues by providing the surgeon with additional visualization and data in 3D. The ExplorerTM system provides valuable guidance information and inter-needle distance calculations, increasing surgeon
confidence and efficiency in needle placement. 



45.10 Understanding the Implications of the Affordable Care Act through the Eyes of a Pancreatic Surgeon

S. D. Kachare1, K. R. Liner1, E. E. Zervos1, N. A. Vohra1, T. L. Fitzgerald1  1East Carolina University Brody School Of Medicine,Greenville, NC, USA.

Introduction: The Affordable Care Act has broad implications such as bundled payments and decreased reimbursement for all payers to Medicare rates.  Many cost studies often omit key components
of hospital profit structure thus can be misleading.  In order to understand the financial ramifications to complex surgical procedures we analyzed our experience with pancreatic resection at a tertiary
high-volume center.Methods: Patients undergoing pancreatic resection from 2008-2012 were identified. Individual patient financial cost data (fixed direct, fixed variable, fixed indirect and total) and
reimbursement (contribution and net margin) estimated from Medicare rates, were calculated.  Significance on univariate and multivariate analysis was defined as p < 0.05.Results: A total of 138
patients were identified. The median age was 64 years and just over half were female (51%).  The majority were white (62%) and underwent a pancreaticoduodenectomy (PD) (69%).  The distribution of
Charlson Comorbidity Index (CCI) was 36% with 0, 31% with 1 and 33% with > 2.  The Clavien postoperative complication grades were 55% for I and 45% for > I.  The median direct fixed cost was
$2,476 ($543 to $16,080), direct variable cost was $15,397 ($3,944 to $169,431), fixed indirect cost was $13,207 ($3,365 to $133,591), total cost (direct plus indirect) was $31,631 ($8,487 to $319,102),
contribution margin (hospital payment less direct cost) was $5,990 (-$53,801 to $71,592), and net margin (hospital payment less total cost) was a loss at -$6,197 (-$187,392 to $32,168). On univarate
analysis direct cost (variable and fixed) was associated with age, provider volume, type of operation and Clavien grade but not gender, race, BMI, tobacco abuse, or CCI.  Factors associated with indirect
and total cost were similar to direct cost; however, provider volume was no longer significant.  The only factor associated with contribution margin was provider volume, 0.01.  Net margin was
associated with operation type (p=0.0007) and complications (p=0.0005).  On multivariate analysis Clavien grade >1 and PD were associated with increased direct variable, fixed indirect, and total cost. 
However, direct fixed cost was associated with only Clavien grade.  Contribution margin was associated with provider volume only; however net margin was associated with provider volume, type of
surgery and Clavian grade.Conclusions: When evaluating our program based on single payer model (Medicare) the hospital operates at an average loss of $6,197 per patient.  This program provides a
positive revenue stream (contribution margin) only when indirect costs are not considered.  As the Affordable Care Act is implemented complex surgical procedures maybe performed at a loss in our
institution.



46.01 Paracrine Regulation of Fetal Lung Branching Morphogenesis Using Human Placenta-Deriv ed Mesenchymal Stromal Cells

S. M. Kunisaki1, J. Di Bernardo1, G. Jiang1, M. Maiden1, M. B. Hershenson2  1University Of Michigan,Surgery,Ann Arbor, MI, USA 2University Of Michigan,Pediatrics,Ann Arbor, MI, USA.

Introduction: Respiratory failure secondary to lung hypoplasia continues to be a major cause of morbidity and mortality among neonatal surgical patients worldwide. Recent experimental work in our
laboratory, among others, suggests that mesenchymal stromal cells (MSCs) from placental chorion uniquely express high levels of pulmonary morphogens and therefore may be a novel treatment
strategy to induce fetal lung growth. The purpose of this study was to investigate the paracrine effects of human placenta-derived MSCs on lung branching morphogenesis in a premature lung explant
model. Methods: Following IRB approval, human MSCs were isolated from second-trimester preterm placental chorion (n=8). The cells were extensively characterized in multiple assays. E14 fetal rat
lung explants were subsequently harvested and cultured ex vivo on transwell membranes in the presence of placental-derived MSCs (n=6) for 72 hours. Postnatal bone marrow-derived MSCs were
used as controls. Serial photomicrographs were taken and analyzed morphometrically by total lung surface area and terminal branching using Leica Application Suite V3 imaging software. Lung
maturity gene expression was measured by quantitative PCR. Statistical analyses were performed by analysis of variance with Dunnett’s test for multiple comparisons (p<0.05). Results: Placental
chorionic cells stained positive for CD73, CD90, and CD105, and negative for hematopoietic markers including CD117 (c-kit). The MSC phenotype was confirmed by directed differentiation into
osteocytes and adipocytes. Although there were no significant differences in total lung surface area among lungs exposed to placental-derived MSCs, there was marked acceleration in lung branching
among lung explants cultured with placental MSCs compared to lung explants in control media. Between 24 and 72 hours, there was a 39.9±9.7 increase in terminal bud counts when exposed to
placental-derived MSCs compared to an increase of 14.0±11.4 in control media. Overall, there were 73.5±14.9 terminal buds after stimulation with placenta derived-MSCs compared to 46.7±9.8
terminal buds in control media. Enhancement of branching morphogenesis was not observed among explants cultured with bone marrow-derived MSCs. In all groups, lung maturity markers, including
SP-C and CCSP, increased over time but were significantly downregulated in lungs exposed to placenta-derived MSCs compared to lungs in control media. Conclusions: Human placenta-derived
MSCs accelerate pulmonary branching morphogenesis but appear to delay maturation of pulmonary epithelium in a fetal lung explant model. Given the paracrine mechanism of these effects, perinatal
therapy using autologous placenta-derived MSCs may represent a novel strategy for the treatment of severe lung hypoplasia secondary to prematurity, diaphragmatic hernia, and other congenital
pulmonary disorders. 



46.02 The Temporal and Spatial Dev elopment of Cholinergic Enter ic Neurons.

S. J. Lee1, C. S. Erickson2, A. J. Barlow2, M. L. Epstein1, A. Gosain3  1University Of Wisconsin,Neuroscience,Madison, WI, USA 2University Of Wisconsin,Surgery,Madison, WI, USA 3University Of
Wisconsin,Surgery And Neuroscience,Madison, WI, USA.

Introduction: Gastrointestinal motility, luminal secretions and blood flow are regulated by the enteric nervous system (ENS) present along the bowel wall. The ENS is derived primarily from a population
of migratory progenitor neural crest cells (NCC) that delaminate from the vagal region of the neural tube. Vagal NCC enter the murine foregut at embryonic day 9 (E9) and migrate proximal to distal,
colonizing the entire bowel by E14.5.  Normal functioning of the ENS depends upon NCC differentiation into enteric neurons with the correct complement of neurotransmitter phenotypes that regulate
muscular contraction and relaxation. Postnatally, cholinergic neurons expressing choline acetyltransferase (ChAT) constitute a large proportion of enteric neurons and are the major excitatory neurons
in the bowel. As a first step in understanding the mechanisms regulating neurotransmitter expression in enteric neurons, we examined the spatial and temporal differentiation of cholinergic enteric
neurons during embryonic and post-natal development. Methods: Following IACUC approval, we mated ChAT-GFP reporter mice (green fluorescence) with transgenic animals that contained ChAT-
IRES-CRE/ROSA26 TdTomato (red fluorescence) to create progeny that express both GFP and TdTomato in cholinergic neurons.   We obtained ileum and colon from embryos and postnatal (P)
animals starting at ages E13 through P30 (n=3 mice per time point).  These tissues were fixed and stained with antisera to ChAT and Hu, a pan-neuronal marker.  Using confocal imaging, the
localization of GFP, TdTomato, and ChAT immunoreactivity (ChAT-IR) was quantified at each age studied.Results: ChAT-IR Hu+ neurons that co-expressed ChAT-GFP were detected at E13 in high
numbers in a proximal to distal gradient along the gut (Figure).  However, we observed TdTomato in very few cells.  The proportion of cholinergic neurons increased temporally from embryonic to post-
natal stages, such that at P3, 57% of Hu+ neurons in the ileum were ChAT-IR, 40% were GFP+ and TdTomato+, while 15% expressed GFP only. At P13 and P30, the vast majority of ChAT-IR Hu+
neurons show both fluorophores. Conclusions: We observed a spatial and temporal gradient in the development of enteric cholinergic neurons. These appear first in the embryonic foregut, later in the
hindgut, and their numbers increased with age.  The difference between the proportion of ChAT-IR Hu+ neurons expressing GFP and TdTomato suggests that the ChAT-GFP reporter is a more reliable
indicator of cholinergic differentiation than ChAT-IRES-CRE/ROSA26 TdTomato.  Using these mice, we can interrogate the mechanisms regulating neurotransmitter expression in enteric neurons.



46.03 A nov el in v iv o model of permanent intestinal aganglionosis

J. P. Wagner1, V. F. Sullins1, E. K. Chiang1, J. C. Dunn1  1University Of California - Los Angeles,Department Of Surgery,Los Angeles, CA, USA.

Introduction: Hirschsprung’s Disease is characterized by absent ganglia in the distal gastrointestinal tract. Surgical correction may incur significant morbidity. Alternatively, neural progenitor cell
transplantation may regenerate the enteric nervous system. Existing aganglionosis model systems are limited by swift animal demise or by spontaneous regeneration of native ganglia. We propose a
novel protocol to induce permanent aganglionosis in a segment of rat jejunum, which may serve as an experimental transplantation target for cellular therapy.Methods: This protocol was performed in
17 adult female Sprague-Dawley and 9 adult female Lewis rats.  A laparotomy was performed and a one-centimeter segment of jejunum was isolated from continuity. Among all 9 Lewis rats and 14
Sprague-Dawley rats, the isolated segments were treated with benzalkonium chloride (BAC) for 20 minutes to induce aganglionosis. Jejunal segment isolation was performed without BAC treatment in
three Sprague-Dawley rats. The animals were euthanized at post-treatment days 21-166. Muscle layer diameter was measured and contrasted between normal, isolated, and BAC-treated isolated
jejunal segments. The presence of jejunal ganglia was surveyed by immunohistochemical staining (IHC) for beta-III tubulin (TUJ1) and S100, markers of neuronal and glial cell lineages,
respectively.Results: Ganglia were identified by IHC in normal and isolated jejunal segments. Isolated segments had significantly hypertrophied smooth muscle layers compared to normal jejunum
(diameter 1099 ± 362 μm vs 254 ± 38 μm, P<0.0001). There was no significant difference in diameter between isolated and BAC-treated isolated segments (1099 ± 362 μm vs 1300 ± 315 μm,
P=0.200). BAC-treated jejunal segments had no IHC evidence of ganglionic structures. Aganglionosis was persistent in all specimens up to 166 days post-treatment.Conclusions: The exclusion of a
jejunal segment from continuity and concurrent treatment with BAC results in an effective, reproducible, and permanent model of aganglionosis. Muscular hypertrophy and aganglionosis in the isolated
jejunal segment make it an ideal recipient for transplantation of neuroglial cellular therapeutics.



46.04 SKIN FIBROBLAST DERIVED INDUCIBLE PLURIPOTENT STEM CELLS TO DEVELOP DISEASE IN A DISH MODEL OF ALPORT'S DISEASE

A. Khanna1, T. Menon2, A. Firth2, I. M. Verma2  1University Of California - San Diego,SURGERY,San Diego, CA, USA 2The Salk Institute Of Biological Studies,Laboratory Of Genetics,La Jolla, CA, USA.

Introduction: Alport's Syndrome is an inherited disease caused by mutations in COL4A3, COL4A4 and COL4A5 genes which code for type IV collagen α3, α4 and α5 chain genes, respectively.
Approximately 85% of Alport's cases are X-linked dominant, caused by mutations in the COL4A5 gene. The disease is associated with glomerulonephritis, and hearing loss due to loss of basement
membrane function. Methods: We generated provirus free iPSC from fibroblasts obtained from a skin biopsy of a cadaveric donor with Alport's Syndrome. iPSC were generated using a CRE excisable
six factor polycistronic lentiviral reprogramming cassette that we developed and colonies were picked between day 14 and 18 of reprogramming. The provirus was excised using CRE-RNA and excision
was confirmed by absence of a PCR product for the lentiviral backbone and the SOX-2/KLF4 junction in the reprogramming plasmid. Both iPSC and provirus iPSC were fully characterized for stem cell
pluripotency including endogenous gene expression, immunofluorescent imaging of colonies, EB formation, teratoma formation of all three germ layers and routine karyotype analysis. Results: The
genotype of the patient was unknown, so after extensive sequencing of the 6,455 Kbp COL4A5 gene we discovered a novel frame shift mutation, 2598delG. This mutation leads to truncation of the
COL4A5 protein from 1690 amino acids to 816 amino acids. Passage with Accutase and ROCK inhibitor is able to prevent this from occurring. Furthermore, EB's are poorly defined. Alport's Syndrome
is associated with an increase in matrix metalloproteinase production, particularly MMP9. Using zymography we assessed the activity of gelatinases, including MMP9 a 92 kDa type IV collagenases or
gelatinase B, and found a significant increase in MMP9 activity in Alport's patient derived iPSC when compared to wild type iPSC (P<0.05). As wild-type bone marrow derived cells have been shown to
significantly improve renal function in a COL4A3-/- mouse model of Alport's Syndrome we differentiated the iPSC into mesenchymal stem cells.  These cells were fully characterized using a panel of
markers by Flow Cytometry and for their capability to differentiate to adipocytes, osteoblasts and chondrocytes.  These disease-linked iPSC-derived mesenchymal stem cells will enable further study of
the mechanisms pertaining to Alport's disease and to assess their potential for therapeutic approaches for COL4A5 deficiency.Conclusions: We have generated the first iPSC from a patient with Alport's
Syndrome.  Correction of this novel disease mutation via homologous recombination will advance the development of cell based therapies and create a valuable congenic positive control for in vitro
models of this disease. 



46.05 Tissue-Engineered Liv er Deriv ed from Organ-Specific Stem Cells Demonstrates Bile Ducts and Albumin Production

N. Mavila1, R. G. Spurrier1, C. V. Wang1, D. James1, E. Barthel1, S. Utley1, T. C. Grikscheit1, K. S. Wang1  1Children's Hospital Los Angeles,Pediatric Surgery,Los Angeles, CA, USA.

Introduction:  End-stage liver failure is a devastating worldwide health issue. The World Health Organization estimates that approximately 10% of the world population, including 25 million Americans,
has chronic liver disease.  Currently the only effective therapy is liver transplantation, which is limited by donor scarcity and frought with significant morbidity and mortality. One option to bridge the gap
between liver failure and liver transplant is the use of tissue-engineered livers (TEL).  Our objective is to establish a technique for transplantation of autologous progenitor cells on a biodegradable
construct to augment liver function as a potential bridge to transplant or standalone cell-based therapy for patients with congenital liver diseases.Methods: Liver organoid units (LOU), containing all of
the cell layers of native liver, were prepared from livers of 2 week old GFP expressing mice by dissection, enzymatic digestion with Dispase (0.125mg/ml) and Collagenase (800U/ml), and trituration.
 Isolated LOU were loaded onto a PGA/PLLA scaffold and implanted subcutaneously into irradiated NOD-SCID gamma deficient mice.  TEL was explanted at four weeks and histology was compared to
native livers.  Immunofluorescence (IF) staining was performed to determine the expression of specific markers for hepatocytes (ALBUMIN, HEPATOCYTE NUCLEAR FACTOR (HNF-4α), cholangiocytes
(CYTOKERATIN-19 (CK19), CYTOKERATIN-8 (CK8)), vascular structures (α-SMOOTH MUSCLE ACTIN (αSMA)), stellate cells (DESMIN), cell proliferation (PCNA (PROLIFERATING CELL NUCLEAR
ANTIGEN)) and putative liver progenitors (EpCAM, PROMININ-1 (PROM1), SOX9).  RNA was isolated from frozen TEL and RTPCR (Reverse Transcription Polymerase Chain Reaction) was performed to
detect the gene expression of Albumin, Ck18 and Hnf4α.Results: Subcutaneous implantation of LOU resulted in TEL of greater mass than the original construct.  IF demonstrated that TEL is
comprised of hepatocytes with ALBUMIN and HNF4α expression, bile ducts expressing CK19 and CK8, vascular structures with α-SMA expression and DESMIN positive stellate cells.  Albumin
expression by RTPCR further supports the presence of hepatocytes in these constructs.  PCNA staining demonstrated a high level of cellular proliferation in TEL compared to native liver.  In addition,
expression of liver progenitor cell markers EpCAM, PROM1 and SOX9 was present scattered throughout TEL.Conclusions: Tissue-engineered liver can be produced from full thickness liver
specimens.  This may be due to proliferation and differentiation of resident hepatic progenitor cells and may recapitulate important elements of native liver necessary for function including: hepatocytes,
bile ducts, vascular structures and stellate cells.  This novel strategy could lead to future human therapies and avoids the need for induced pluripotent or embryonic stem cells.



46.06 Vitr if ication Preserv es Murine and Human Donor Cells for Delayed Generation of Tissue-Engineered Small Intestine

R. G. Spurrier1, C. N. Grant1, D. E. Levin1, A. L. Speer1, T. C. Grikscheit1  1Children's Hospital Los Angeles,Los Angeles, CA, USA.

Introduction: Short bowel syndrome results in significant morbidity and mortality.  Tissue-Engineered Small Intestine (TESI) may serve as a viable replacement. TESI has previously been generated
from donor cells implanted immediately, but this technique may prove impossible in children who are critically ill, hemodynamically unstable, or septic.  We have previously generated TESI from frozen
murine organoid units (OU), multicellular clusters containing epithelium and mesenchyme, but with low success rates.  We hypothesized that advanced cryopreservation techniques could improve
viability of murine OU and be applied to human OU for future therapies.Methods: OU were isolated from <3 week-old C57BL/6 mouse small intestine or human ileum obtained at the time of ileostomy
takedown.  Murine or human OU were suspended in stepwise increasing concentrations of cryoprotectant, then supercooled in an ethanol bath and nucleated to induce vitrification. These samples
were cooled to -80°C at a controlled rate of -1°C/min and then plunged into liquid nitrogen for long-term storage. After at least 72 hours, OU were rapidly thawed (150-200°C/min) via agitation in a 37°C
water bath, and cryoprotectant was removed with serial sucrose dilutions.  Trypan blue assay was used to assess pre- and post-cryopreservation viability.  Using techniques previously described by our
laboratory, the thawed murine and human OU were implanted into the omenta of syngeneic or irradiated NOD/SCID, gamma chain deficient adult mice respectively. After 4 weeks, the resultant TESI
was harvested for histology and immunofluorescence (IF).Results: After cryopreservation, percent recovery of murine OU was significantly higher in the group undergoing vitrification (93±2%, mean
±SEM) compared with standard freezing (56±6%) (P <0.001, unpaired t test, n=25).  Human OU demonstrated similar viability after vitrification (89±2%). Hematoxylin and eosin staining of human TESI
demonstrated a mucosa composed of a simple columnar epithelium (Panel A, 10x). IF staining of the human TESI for beta-2-microglobulin confirmed that the TESI epithelium originated from human
cells (Panel B, 20x).  Epithelial brush border cells were identified by IF for villin (Panel C, 20x), and goblet cells were identified by IF for mucin 2 (Panel D, 10x).Conclusions: We demonstrated improved
viability after vitrification compared to conventional freezing techniques and report the first successful vitrification of human OU with subsequent TESI generation. TESI formed from vitrified OU contains
differentiated intestinal epithelial cell types.  Clinical application of this method would allow for OU preservation and delayed autologous implantation for children in extremis.



46.07 Rhesus Rotav irus VP4 Determines Infectiv ity and Induction of Murine Biliary Atresia

A. E. Walther1, S. K. Mohanty1, B. Donnelly1, A. Coots1, C. Silva-Lages2, M. M. McNeal3, K. Sestak4, G. M. Tiao1  1Cincinnati Children's Hospital Medical Center,Department Of Pediatric & Thoracic
Surgery,Cincinnati, OH, USA 2Cincinnati Children's Hospital Medical Center,Division Of Gastroenterology, Hepatology And Nutrition Research,Cincinnati, OH, USA 3Cincinnati Children's Hospital
Medical Center,Division Of Infectious Disease,Cincinnati, OH, USA 4Tulane National Primate Research Center,Division Of Microbiology,Covington, LA, USA.

Introduction: Biliary atresia (BA) is a unique neonatal disease characterized by obstructive cholangiopathy leading to persistent jaundice. Initial treatment with a Kasai portoenterostomy procedure may
establish drainage but the majority of children progress to cirrhosis and liver failure. BA remains the most common indication for pediatric liver transplantation in the United States. A well-established
murine model of BA is used in experimental studies. The disease is initiated upon intraperitoneal inoculation with Rhesus rotavirus (RRV).  The RRV VP4 surface protein has been shown to play a
critical role in determining biliary duct tropism in this model. Using sixteen rotavirus strains, we studied the impact of viral load on model induction and confirmed that a specific sequence within RRV
VP4 is responsible for induction of murine biliary atresia.Methods: Sixteen groups of newborns mice were injected with 16 strains of rotavirus at a dose of 1.5x106 ffu/pup. Pups were observed for 21
days for clinical symptoms of BA including jaundice, acholic stools and bilirubinuria as well as mortality.  Cholangiograms were performed on a subset of pups expressing symptoms to confirm bile
duct obstruction. Bile ducts and livers were harvested 7 days post infection (PI) for virus titers and histology.  Flow cytometry was performed with suspensions of liver mononuclear cells to assess the
cellular activation.Results: Of the sixteen strains tested, six with the highest homology to the RRV VP4 (>87%) were able to infect bile ducts in vivo and replicate to a similar titer at 1 day PI.  By 7 days PI,
however, only four strains replicated to titers greater than 105 ffu/mL/mg: RRV, GRV, Ro1845 and Cu1.  Of these 4 strains, RRV, GRV, and Cu1 induced BA symptoms in >90% of virus-inoculated pups. 
Only RRV and GRV had a mortality rate of >80% with completely obstructed bile ducts. Although Ro1845 replicated to a titer similar to RRV (2.12x105 vs 1.13x105 ffu/mL/mg  for RRV and Ro1845,
respectively), it did not produce symptoms or mortality. A Ro1845 reassortant containing RRV’s VP4 was generated; this construct was able to induce murine BA with a mortality rate of 89%.  Flow
cytometry revealed that RRV significantly increases NK cell activation while infection with TUCH and Ro1845 does not (30.6% vs. 3.3% vs. 1.5%, respectively p<0.05). Interestingly, mice infected with the
TUCH or Ro1845 reassortant containing an RRV VP4 gene had increased activated NK cells compared to parent strains (from 3.3% to 14.5% for TUCH reassortant, p<0.05 and 1.5% to 19.5% for
Ro1845 reassortant, p<0.05).Conclusions: Rotavirus strains with >87% homology to RRV VP4 are capable of infecting murine bile ducts in vivo. Based on findings from this study, we determined that
development of murine biliary atresia is mediated by RRV VP4-specific activation of mononuclear cells independent of the amount of virus present in the bile duct.



46.08 Slit3 Knockout Mice with Congenital Diaphragmatic Hernia Dev elop Pulmonary Arter ial Hypertension and Pulmonary Vascular Remodeling in the
Fourth Week of Life Prov iding a Potential Model to Exami

M. R. Phillips1, S. M. Moore1, T. T. Gonfa1, S. E. McLean1  1University Of North Carolina At Chapel Hill,School Of Medicine,Chapel Hill, NC, USA.

Introduction: Pulmonary arterial hypertension (PAH) causes significant morbidity and mortality in patients with congenital diaphragmatic hernia (CDH). The mechanisms and timing of the development
of PAH in CDH are not understood. The Slit3 knockout (KO) mouse produces findings of PAH in the presence of CDH. It is our hypothesis that PAH in the Slit3 KO mouse develops temporally and in
correlation to abnormal vascular remodeling. Our ultimate goal is to determine the mechanisms related to the development of PAH in CDH.Methods: Slit3 wild type (WT) and KO mice were bred and
then harvested at 2, 4 and 12 weeks of age. RV pressures were measured by cardiac puncture. The lungs were harvested, embedded, and sectioned. Masson’s Trichrome staining was performed to
determine the extent of perivascular collagen in sections. Von Willebrand factor (vWf) antibody was used to measure vessel density and luminal diameter, and phosphohistone-3b (pH3b) antibody was
used to detect proliferation. Statistical analysis was performed with Prism v5.01, significance set to p<0.05.Results: At 2 weeks WT and KO mice with CDH, had similar diastolic, systolic, mean RV
pressure, and RV pulse pressures. However, 4week old KO mice showed significantly increased systolic (19.0 vs 25.5) and mean RV pressures (9.0 vs 13.4). Adult Slit3 KO mice showed increased
alterations in diastolic (1.7 vs 5.3mmHg), systolic (17.5 vs 35.2mmHg), mean RV pressures (8.7 vs 18.7), and RV pulse pressure (15.8 vs 29.9mmHg). Tissue analysis of adult KO mice showed
significantly increased arterial wall thickness, venous wall thickness, and collagen production around arteries and veins. Staining with vWF, showed significant luminal narrowing and a trend for
decreased vessel density in the KO mice. pH3b staining showed significantly decreased cell proliferation within the arterial wall (0.25 vs 0.75 cells/vessel) in KO mice. Conversely KO mice showed a
trend toward increased cell proliferation (3.64 vs 3.42 cells/vessel) within the periarterial collagen. Venous proliferation rates were similar. Conclusions: Slit3 KO mice provide a reliable CDH model to
study vascular remodeling leading to PAH. Slit3 KO mice begin to develop elevated RV pressure near the fourth week of life, which correlates to the height of angiogenesis and the stage of
alveologenesis in murine lung development. Slit3 KO mice also demonstrated increased vascular wall thickness, decreased vessel density, and increased perivascular collagen. These changes were
associated with decreased proliferation in the arterial wall but increased proliferation in the associated collagen. In conclusion, the data demonstrate an important developmental stage for the
occurrence of PAH in CDH. Confirmation and association in human lung development may provide a temporal point for intervention to prevent PAH in CDH. The data also provide a window of lung
development to focus future studies to elucidate the specific molecular mechanisms related to the development of PAH in CDH.



46.09 Small Intestine Organoid Units Can Be Maintained in Long-Term Culture without Exogenous Growth Factors, with Subsequent Formation of Tissue-
Engineered Small Intestine

X. Hou1, E. R. Barthel1, A. L. Speer1, D. E. Levin1, C. N. Grant1, R. G. Spurrier1, S. Garcia1, T. C. Grikscheit1  1Children's Hospital Los Angeles,Pediatric Surgery,Los Angeles, CA, USA.

Introduction: Animal models have been established to grow tissue-engineered small intestine (TESI) by direct implantation of freshly prepared mouse and human small intestine organoid units in our
lab. Organoid units (OU) are multicellular and contain both mesenchymal and epithelial cells, including the progenitor cells of the muscle, nerve, and epithelium of the intestine. Although intestinal
epithelial stem cell culture of Lgr5 cells or of crypts is well described, no subsequent in vivo growth of these cultured cells has resulted in a tissue-engineered intestine with mesenchymal elements as
well, and expensive exogenous growth factors are required in vitro. We hypothesized that OU could be cultured long-term without exogenous growth factors, and the expanded cells subsequently
implanted for in vivo tissue growth.     Methods: OU were prepared from 2-3 week old C57/B6, GFP or Lgr5-EGFP mice and cultured in 10% FBS DMEM at 37C with 5% CO2 for one week or up to 3
months. OU were harvested at various time points for histology, RT-PCR to confirm the presence of intestinal stem cells (ISC) markers Lgr5, Bmi1, and mTERT, or implantation. Four weeks following
implantation into the omentum of NOD/SCID gamma deficient mice, TESI was explanted and investigated by H&E staining and immunofluorescent staining for the panepithelial marker E-cadherin.
Epithelial differentiation was confirmed by IF staining for lysozyme, muc2, chromogranin A, and villin to identify paneth, goblet, enteroendocrine cells, and absorptive enterocytes, respectively. BrdU (10
uM) was added to long-term Lgr5-EGFP OU culture overnight and traced in TESI. Proliferation was evaluated by Ki67 staining.Results: The OU survival rate was 50% on day 2 and 10% on day 6. Long-
term survival rate at day 30 was 0.052%±0.013%. Stem cell markers of Lgr5, Bmi1 and TERT were confirmed by RT-PCR from the cultured organoid unit through day 14. The presence of Lgr5+ ISC was
also confirmed by EGFP staining of Lgr5-EGFP mouse OU culture at day 13. TESI formed following implantation of OU cultured up to 82 days.  When OU culture was extended up to three months, huge
E-cadherin positive organoid units (about 1 mm) were obtained. Intestinal stem cells were verified by staining EGFP in TESI from long-term cultured Lgr5-EGFP OU. Several cells in TESI from 30 days
cultured Lgr5 OU stained positive for BrdU, likely identifying slow cycling intestinal stem cells that were present at initial OU preparation. Conclusions: Mouse small intestinal stem cells (ISC) preserved
their stemness during long-term culture and subsequently grew into TESI. Unlike currently available in vitro strategies, OU long-term culture does not require additional growth factors and results in
growth of full-thickness engineered intestine with mesenchymal elements. This could aid severely ill patients who cannot tolerate immediate reimplantation of donor cells for future human therapy.



46.10 19.10 Macrophage Transplantation Improv es Cutaneous Wound Healing in a Humanized Mouse Model

G. G. Walmsley1,2, M. S. Hu1, K. Weiskopf2, R. C. Rennert1, A. McArdle1, M. T. Chung1, P. J. Schnorr2, J. Rajadas1, G. C. Gurtner1, I. L. Weissman2, H. P. Lorenz1, M. T. Longaker1  1Stanford
University,Hagey Laboratory For Pediatric Regenerative Medicine, Department Of Surgery, Plastic And Reconstructive Surgery, Stanford University School Of Medicine,Palo Alto, CA, USA 2Stanford
University,Institute For Stem Cell Biology And Regenerative Medicine, Departments Of Pathology And Developmental Biology, Stanford University School Of Medicine,Palo Alto, CA, USA.

Introduction: Macrophages are essential to normal wound healing. Mice lacking macrophages demonstrate impaired wound healing via reduced neovascularization, granulation tissue formation, and
reepithelialization. Although many studies have either depleted macrophages or reduced their activity in the context of wound healing, the effects of directly increasing the number of macrophages in the
wound site remain poorly understood. Here we seek to investigate the effects of increasing the number of macrophages present in the wound site during the initial stages of cutaneous wound
healing.Methods: Macrophages derived from the bone marrow of FVB-Tg(CAG-luc,-GFP)L2G85Chco/J mice, which express firefly luciferase and cytoplasmic eGFP constitutively in all cells, were
seeded onto pullulan-collagen composite dermal hydrogels and transplanted (2.5 x 105 cells per wound) into 6-mm full-thickness splinted excisional wounds on the dorsum of FVB/NJ mice at the time
of wounding. Un-seeded hydrogels were used as controls and wound healing outcomes were assessed. The survival, localization, and behavior of transplanted macrophages in the wound site were
characterized using IVIS imaging and histologic analysis of GFP fluorescence. To investigate how macrophages respond on a transcriptional level to the wound environment, macrophages were FACS-
isolated for microfluidic single-cell qPCR analysis on the basis of GFP expression at days 0, 1, 4, and 7 post-transplant from the wound site.Results: Macrophage-seeded hydrogels demonstrated
improved wound healing as compared to un-seeded hydrogel controls on days 4-12 (*p<0.05). The average time for complete wound healing was 11.2 days in the macrophage group versus 13.3 days
in the control group (*p<0.001). IVIS imaging showed survival of transplanted macrophages through day 7 of wound healing. Microfluidic single cell analysis revealed remarkable plasticity in the
transcriptional response of macrophages to the wound environment.Conclusions: Here we demonstrate that by increasing the number of macrophages in the wound site above physiologic levels, the
rate of wound healing can be improved. These findings hold promise for translational medicine aimed at accelerating wound healing across a broad spectrum of diseases. In patients with chronic
wounds, autologous transplantation of macrophages derived from bone marrow aspirate may represent a viable therapeutic strategy.



47.01 gammadelta T Cell Inhibition Leads to Increased Neuroblastoma Tumor Growth in an Immunocompetent Murine Model

A. M. Waters1, M. L. Megison1, H. G. Kim1, J. E. Stewart1, R. D. Lopez1, E. A. Beierle1, J. G. Pressey1  1University Of Alabama,Department Of Surgery,Birmingham, Alabama, USA.

Introduction: Neuroblastoma continues to carry a dismal prognosis in children with refractory or recurrent disease, emphasizing the need for more effective therapies.  γδ T cells comprise 2-10% of T-
lymphocytes in human blood and play a role in immune surveillance.  Investigators have noted that γδ T cells lysed neuroblastoma cells in vitro, but immunocompetent animal models for the in vivo
study of γδ T cell manipulation in neuroblastoma are lacking.  We hypothesized that a specific antibody to γδ T cells would deplete the population of these cells in vivo and would lead to increased tumor
growth in an immunocompetent syngeneic murine model of neuroblastoma.Methods: Following IACUC approval (#130909714), confirmation of γδ T cell depletion was accomplished with FACS
analysis of splenocytes and peripheral blood following intraperitoneal (IP) injection of mice with γδ T cell-specific GL3 antibody.  Next, NXS2 murine neuroblastoma cells (7.5 x 105 cells, n=9 per group)
were injected into the subcutaneous space of the right flank of AJ syngeneic immunocompetent mice.  Animals were injected IP with either control vehicle or γδ T cell-specific GL3 antibody prior to tumor
cell injection and every 2 days for the subsequent 2 weeks.  Tumor volumes were measured every 2 days with calipers and animals were euthanized when parameters mandated by IACUC policy were
reached.  Student’s t-test was used to compare data between groups and log-rank test was used for survival data, with p ≤ 0.05 considered significant.Results: Successful depletion of γδ T cells was
obtained with GL3 antibody injection.  The population of γδ T cells in the splenocytes decreased from 0.94% to 0.16% of the cell population following GL3 injection.  In the peripheral blood, the γδ T cells
decreased from 0.48% to 0.02% following GL3 antibody injection.  When animals were treated with GL3 antibody depletion of γδ T cells, those animals treated with antibody had significantly larger
tumors at 30 days following tumor injection (1545 ± 327 cm2 vs. 755 ± 230 cm2, antibody vs. control, P=0.05), and survived a median of 5 days less than control animals.Conclusions: These results
demonstrated that γδ T cell populations could be diminished in vivo with specific antibody.  In addition, inhibition of γδ T cells with GL3 antibody resulted in an increase in neuroblastoma growth and
decreased animal survival in an immunocompetent murine model of neuroblastoma.  These data provide an animal model that will be utilized to study the effects of γδ T cell manipulation in
neuroblastoma in vivo and serve as proof of principle that expanded γδ T cells may be utilized as immune effectors against these tumors.



47.02 Rhodiola Crenulata Extract-A Nov el Therapy for High Risk Neuroblastoma

K. E. Wong2,3, S. S. Schneider3, K. P. Moriarty1,2, R. B. Arenas2,3, M. V. Tirabassi1  1Baystate Children's Hospital,Department Of Surgery,Springfield, MA, USA 2Baystate Medical Center,Department Of
Surgery,Springfield, MA, USA 3Pioneer Valley Life Sciences Institute,Springfield, MA, USA.

Introduction: The purpose of this study is to evaluate the effectiveness of a Tibetan plant extract,  Rhodiola crenulata, as a chemotherapeutic option for the treatment of chemo-resistant
neuroblastoma.Methods: Two neuroblastoma cell lines, SK-N-AS (non-MycN amplified) and NB-1691 (MycN amplified), were evaluated.  Cells from both lines were treated with Rhodiola crenulata
extract pre and post cell plate adherence and results were compared to ethanol vehicle (negative control) and doxorubicin (positive control). Viability following treatment was evaluated using trypan blue
exclusion, MTS proliferation assay and FACS analysis with propidium iodide staining. Cells were evaluated up to 72 hours post-treatment. Results: Treatment of both adhered and non-adhered NB-
1691 cells with Rhodiola extract exhibited reduced viability in a dose-dependent manner. Decreased cell viability was observed within 24 hours post-Rhodiola treatment. Following 72 hours of 200ug/ml
Rhodiola treatment, 60% viability reduction of non-adhered cells (p<0.001) and 40% viability reduction of adhered cells (p<0.001) relative to vehicle control was observed. Cells treated with 10ug/ml
doxorubicin exhibited a 13.7% viability reduction (p=0.04) compared to control after 72 hours (figure 1). Proliferation of cells treated with 200ug/ml Rhodiola exhibited a 20% reduction in adhered cells
(p<0.001) and 25% reduction in non-adhered cells (p<0.001) relative to control.     Treatment of SK-N-AS cells with 200ug/ml Rhodiola extract for 72 hours exhibited a small but significant 6.5%
decrease in viability (p=0.005) in adhered cells and a 31.8% decrease in viability (p=0.001) in non-adhered cells relative to vehicle control. Cells treated with 10ug/ml doxorubicin exhibited a 34.2%
viability reduction (p=0.004) relative to control after 72 hours (figure 1). Proliferation of cells treated with 200ug/ml Rhodiola exhibited a 25% reduction in non-adhered cells (p<0.001) although adhered
cells did not exhibit significant reduction in proliferation (p=0.09) relative to control. Conclusions: Rhodiola crenulata extract was successful at causing cell death and reducing proliferation in both
neuroblastoma cell lines in vitro. It’s toxic effects were comparable to doxorubicin and were more pronounced in the chemo-resistant NB-1691 cell line. Future research in animal models and clinical
trials are necessary to determine if the Rhodiola crenulata extract will be an effective adjunct to standard multi-agent chemotherapy for the treatment of neuroblastoma.



47.03 Inhibition of Select HSV Receptors in Human Neuroblastoma Cell Lines Demonstrate the Pathway for Oncolytic Herpes Simplex Viral Entry

A. M. Waters1, L. A. Gillory1, J. E. Stewart1, V. Kelley1, J. Coleman1, G. Y. Gillespie1, J. M. Markert1, G. K. Friedman1, E. A. Beierle1  1University Of Alabama,Department Of Surgery,Birmingham, Alabama,
USA.

Introduction: Neuroblastoma, a tumor of neural crest origin, is the most common extracranial solid tumor of children and is responsible for over 15% of all pediatric cancer deaths.  Refractory or
relapsed neuroblastoma continues to carry a dismal prognosis emphasizing the need for more effective and novel therapies.  We have previously shown that an oncolytic herpes simplex virus (oHSV)
was cytolytic against neuroblastoma cell lines in vitro however the mechanism responsible for viral entry into the cells remains unexamined.  We hypothesized that expression and function of HSV
cellular viral entry receptors would be cell line specific in neuroblastoma.Methods: The human neuroblastoma cell lines SK-N-AS and SK-N-BE(2) cells were cultured under standard conditions.  Four
common HSV receptors, CD111, CD112, CD270 (herpesvirus entry mediator, HVEM), and syndecan-2 (heparin sulfate proteoglycan) were detected by fluorescence-activated cell sorting (FACS) in both
cell lines.  Each of these receptors was then separately blocked with specific antibodies prior to treatment of the cells with increasing titers of oHSV and cell viability was measured with alamarBlue®
assays.  Student’s t-test was utilized to compare data between groups, with p ≤ 0.05 considered significant.Results: All HSV receptors were present on both cell lines, but not in equivalent amounts
(Table 1).  In the SK-N-AS cell line, inhibition of the CD111 [89% vs. 99% viable cells, control (Ct) vs. antibody (Ab), p=0.04] or syndecan-2 (78% vs. 100% viable cells, Ct vs. Ab, p=0.04) receptors
blocked viral entry and abrogated M002-induced cell death.  Despite a significant expression in SK-N-AS cells, CD112 blockade did not affect cell survival.  In the SK-N-BE(2) cell line, inhibition of the
CD111 (67% vs. 86% viable cells, Ct vs. Ab, p=0.003), CD112 (58% vs. 92%, Ct vs. Ab, p=0.001), or syndecan-2 (89% vs. 100%, p=0.01) receptors blocked viral entry and M002-indued cell death. 
CD270 blockade had no effect on survival in either cell line. Conclusions: These results showed that expression of viral cell entry receptors for HSV were cell line specific in neuroblastoma.  In addition,
the receptors utilized by the virus for entry appear to vary between cell lines.  These data will have important clinical implications as the use of virotherapy is advanced into the clinical setting for diseases
such as neuroblastoma. 



47.04 A nov el role of autophagy in intestinal epithelial stem cell proliferation and renewal

S. Shaffiey1, C. Sodhi1, H. Jia1, M. Good2, M. Neal1, M. Branca1, C. Ma1, Y. Yamaguchi1, C. Egan1, S. Weyandt1, P. Lu1, D. J. Hackam1  1University Of Pittsburg,Pediatric Surgery,Pittsburg, PA,
USA 2University Of Pittsburg,Department Of Neonatal Medicine,Pittsburg, PA, USA.

Introduction: Little is known about the mechanisms that control the proliferation of actively cycling intestinal stem cells (ISC) under pathological stress conditions. Adaptive responses to these stress
conditions include the highly conserved process of cellular catabolism or autophagy, where a cell survives by retrieving important membrane and energy substrates. These substrates are placed into
an autophagosome whose creation is initiated by the activation of ATG7 and other molecules. Recent work has suggested the role of autophagy in intestinal repair, however a role for autophagy in the
intestinal stem cell has not been examined. We hypothesize a novel role for autophagy in intestinal stem cell renewal, and will evaluate this in mice lacking ATG7 selectively from intestinal epithelial
cells (ATG7ΔIEC).Methods: Cultured intestinal crypts, enteroids, were plated on matrigel from both wild-type (WT) and ATG7ΔIEC mice and exposed to LPS, and/or an autophagy inducer, rapamycin, for
variable intervals. The enteroids were examined daily to assess growth and viability using brightfield microscopy and immune-stained for assessment of intestinal epithelial phenotype. Enteroids were
also harvested to assess mRNA levels of ISC markers by qRT-PCR. We next performed in vivo studies to assess ISC markers, IEC proliferation and migration by Brdu-labeling in WT and ATG7ΔIEC
mice subjected to acute (6hrs) and chronic (48hrs) LPS treatments.Results: Enteroids grown from ATG7ΔIEC mice showed profound initial growth, but were prone to an earlier onset of apoptosis. Both
WT and ATG7ΔIEC enteriodsshowed susceptibility to LPS treatment, but ATG7ΔIEC enteroids were especially vulnerable to LPS exposure. Interestingly, WT enteriodspretreated with rapamycin showed
improved growth. Our enteroid data was equally supported by in vivo studies. Expression by mRNA of actively cycling stem cell markers (LGR5, Ascl2, Olfm4) in ATG7ΔIEC mice were nearly 4-fold higher
at baseline than WT littermates. Acute exposure to LPS treatment caused a significant reduction in the mRNA expression of these actively cycling stem cell markers in both WT and ATG7ΔIEC mice,
however changes were much more dramatic in ATG7ΔIEC mice. Interestingly chronic exposure to LPS treatment, showed a resurgence in mRNA expression of these actively cycling stem cell markers
only in WT mice. Strikingly this findings were confirmed by the presence of significantly more BrdU-labeled IEC at the crypt base in WT mice compared to ATG7ΔIEC mice.Conclusions: We have
identified a novel role for autophagy in determing the fate and longevity of the intestinal stem cell through the regulation of apoptosis and proliferation.



47.05 Variable Angiogenic Profile in Murine Colit is: Differences Between Mouse Strains

J. L. Knod1, K. M. Crawford1, M. R. Dusing1, J. S. Frischer1  1Cincinnati Children's Hospital Medical Center,Division Of Pediatric General And Thoracic Surgery,Cincinnati, OH, USA.

Introduction: Angiogenesis has a known role in tumor development.  Its role in inflammation is less clear and has emerged as an element of colitis. We hypothesize that, like the variable phenotypic
presentations of colitis, the angiogenic profile induced by colitis will differ between mouse strains revealing optimal models for targeted angiogenic experimentation.Methods: Colitis was induced in
BALB/c, C57BL/6 and 129Sv mice with a 7 day course of dextran sodium sulfate (DSS). Colons were harvested days 7-10 (n=4-6/group). Histologic analysis for inflammation and microvessel density
(MVD) was performed after H&E and immunohistochemistry (MECA32) staining. Genetic expression of angiogenic factors VEGF, VEGFR2, PDGF, Ang-2 and EGFR were determined by qPCR. Results
expressed as mean±SEM were analyzed for significance (P≤0.05) by Student’s t-test.Results: Inflammation and MVD were similarly elevated in all DSS cohorts (Fig. 1), but only reached significance in
BALB/c (P=0.002 & P=0.006) and 129Sv (P=0.002 & P=0.008) vs. wild type (WT). Background MVD was higher in BALB/c (P=0.021) and 129Sv (P=0.017) versus WT C57BL/6.At baseline, WT BALB/c
demonstrate elevated angiogenic gene expression (Table 1), including VEGFR2, PDGF, Ang-2 and EGFR relative to C57BL/6 (P=0.003, P=0.007, P=0.008 & P=0.035 respectively), as well as VEGFR2
and EGFR compared to 129Sv (P=0.017 & P=0.014). Relative to C57BL/6, 129Sv expressed higher background Ang-2 (P=0.039) and EGFR (P=0.048) in WT cohorts. The BALB/c inflamed tissue
produced increased VEGFR2, PDGF, Ang-2 and EGFR when referenced to C57BL/6 (P=0.045, P=0.002, P=0.028 & P=0.047 respectively) and VEGF, VEGFR2, PDGF, Ang-2 and EGFR compared to
129Sv (P=0.017, P=0.015, P=0.002, P=0.01 & P=0.003 respectively).Conclusions: Inflammation and MVD increase in parallel during colitis in these murine strains, but to a greater degree in BALB/c and
129Sv. The pathways contributing to angiogenesis in murine colitis vary by mouse strain as do WT angiogenic profiles. BALB/c exhibited a strong elevation in many angiogenic factors both with and
without the insult of colitis; this is consistent with the high baseline MVD in this strain. Contrarily C57BL/6 was notable for significantly lower expression of proangiogenic genes and MVD. This supports
the importance of strain selection when targeting experimental colitis angiogenesis to ensure the pathways of interest are appropriately expressed. We revealed the BALB/c strain as a leading
candidate for exploration of murine colitis angiogenesis.





47.06 Comparison of IL-10 Homologs on Dermal Wound Healing Using a Nov el Human Ex Viv o Model

C. M. Moles1, S. Balaji1, S. Bhattacharya1, M. LeSaint1, M. Kidd1, Y. Dhamija1, A. Shaaban1, T. M. Crombleholme2, P. Bollyky3, S. G. Keswani1  1Cincinnati Children's Hospital Medical Center,Laboratory
For Regenerative Wound Healing,Cincinnati, OH, USA 2Children's Hospital Colorado,Aurora, CO, USA 3Stanford University,Palo Alto, CA, USA.

Introduction: We have previously reported that the anti-inflammatory cytokine, IL-10 can induce regenerative healing in postnatal wounds. A viral homolog of IL-10 produced by cytomegalovirus (cmvIL-
10) similarly generates potent immuno-regulatory effects, but its effects on wound healing have not been investigated. Currently there are limited cost-effective methods of screening vulnerary
therapeutics. Taken together, we aim to develop and validate a novel human ex vivo dermal wound model and hypothesize that cmvIL-10 will enhance dermal wound healing.Methods: 6mm diameter
full thickness explants were taken from surgical skin samples and 3mm wounds were created. Explants were embedded in rat tail collagen I matrix and maintained in specially formulated DMEM with
the epidermis at air liquid interface. Treatment groups include human IL-10 or cmvIL-10 (200ng/ml). To validate viability of cultured explants, media collected on days 1, 3, 5 and 7 were analyzed for
cytotoxicity by LDH assay. To determine differences in IL-10 mediated effects on wound healing, epithelial gap, epithelial height and basal keratinocyte migration were measured at day 7 (H&E,
Masson's Trichrome). Data presented as mean+/-SD; p-values by ANOVA.Results: H&E analysis displays all day 7 wounds to appear viable with no evidence of necrosis, and advancing epithelial
margins (indicating metabolic activity) and basal keratinocyte migration (Fig. A-C).  To validate viability, cytotoxicity analysis via quantification of LDH reveals no differences between controls and treated
groups after 7 days of serial measurements (Fig. G). There is a slight increase in the quantity of LDH in media at day 3; however, this decreases at day 5 and continues to decline up to day 7. Combined
H&E and trichrome analysis of parameters analyzing wound closure demonstrates that cmvIL-10 treatment results in a significant decrease in the epithelial gap (p<.05) compared to untreated groups
(Fig. H). However, there are no differences between human IL-10 and control groups, as well as amongst the different treatments. Additionally, cmvIL-10 results in a higher epithelial height in
comparison to control (p<.01) and human IL-10 (p<.01) (Fig. I). There are no differences in the rates of basal keratinocyte migration at day 7 between treated and control groups (Fig. J).Conclusions:
This innovative human ex vivo wound model provides a simple, viable design to study dermal wound healing. Both IL-10 homologs demonstrate an increased rate of dermal wound healing. However,
the viral homolog demonstrates enhanced effects compared to human IL-10, and may represent a new vulnerary agent for future applications. These data represent a novel tool that can be used to
screen therapeutics, such as cmvIL-10, before pre-clinical studies. 



47.07 Transforming Growth Factor-beta3 Alters Human Intestinal Smooth Muscle Cell Function and Gene Expression

D. M. Hook-Dufresne1, D. Ke1, A. B. Olsen1, C. S. Cox1, S. D. Moore-Olufemi1  1University Of Texas Health Science Center At Houston,Houston, TX, USA.

Introduction: Gastroschisis (GS) is a congenital abdominal wall defect that carries with it significant morbidity due to the development of GS-related intestinal dysfunction (GRID), which is currently the
leading cause of intestinal failure in pediatrics. Recent data from our lab demonstrated that patients with GS have elevated expression of transforming growth factor beta-3 (TGF-β3) in their intestinal
smooth muscle cell layers. The purpose of this study was to evaluate the effects of TGF-β3 on human intestinal smooth muscle cell (hiSMC) function and contractile protein gene expression.Methods:
Human intestinal smooth muscle cells (hiSMCs) were incubated ± fetal bovine serum (FBS) ± 100ng/ml of TGF-β3 for 6, 24, 48 and 72 hours, using 6 hours as our baseline time point. The effects of
TGF-β3 on hiSMC motility, contractility, myosin light chain phosphorylation (MLC-P) and contractile versus synthetic protein gene expression were measured using a Transwell migration system, a
collagen gel contraction assay, Western blot and RT-PCR analysis.Results: TGF-β3 significantly decreased hiSMC migration at 24, 48 and 72 hours when compared to the 6 hour time point. TGF-β3
significantly stimulated collagen gel contraction by 24 hours when compared to 6 hours and did not contribute to further gel contraction at 48 and 72 hours. MLC-P was markedly elevated at 6 and 24
hours, but had decreased by 72 hours after exposure to TGF-β3. Compared to our 6 hour time point, contractile protein gene expression was increased at 24, 48 and 72 hours, while synthetic protein
gene expression was unchanged when compared to controls.Conclusions: Our study suggests that TGF-β3 may alter hiSMC function by phosphorylating MLC early contributing to maximum smooth
muscle cell contraction and decreased cell migration. Exposure to TGF-β3 was associated with a more contractile versus synthetic protein gene expression pattern in hiSMCs. These effects of TGF-β3
on hiSMCs may, in part, explain the GRID phenotype in GS infants. Further characterization of the TGF-β3 signaling pathway(s) involved may provide a foundation for identifying novel therapeutics to
improve hiSMC dysfunction in GS patients.



47.08 IL-10 Induces Neov ascular ization v ia STAT3 Dependent Increase in Vascular Endothelial Growth Factor

S. Balaji1, S. B. Bhattacharya1, C. M. Moles1, Y. Dhamija1, M. Lesaint1, M. Kidd1, A. Shaaban1, T. M. Crombleholme3, P. Bollyky2, S. G. Keswani1  1Cincinnati Children's Hospital Medical Center,General,
Thoracic, Fetal And Pediatric Surgery,Cincinnati, OHIO, USA 2Stanford School Of Medicine,Department Of Medicine - Infectious Diseases,Stanford, CA, USA 3Children�s Hospital Colorado And The
University Of Colorado, School Of Medicine,Center For Children�s Surgery,Aurora, CO, USA.

Introduction: Innovative strategies to increase neovascularization will significantly improve healing of chronic wounds. Recent evidence suggests that IL-10, a known immuno-regulatory cytokine, may
have pleiotropic effects in regulating wound angiogenesis, however the underlying mechanisms are not completely elucidated. Vascular endothelial growth factor(VEGF) is a key mediator of
neovascularization. Taken together with the known signaling pathway of IL-10 via STAT3, we hypothesize IL-10 results in enhanced neovascularization via STAT3 dependent increase in VEGF. We
tested this in in vitro, human ex vivo, and murine wound healing models.Methods: In vitro: Primary adult fibroblasts(AFb) or STAT3-/- AFb (via lenti shRNA)  were cultured  with +/- IL-10 (200ng/ml).
VEGF levels in media were quantified at 48h. Ex vivo human dermal wound model: 3mm wounds in explanted full thickness human 6mm dermal punch biopsies were cultured with +/- IL-10
(200ng/ml). VEGF protein levels (ELISA) were quantified at days 3 and 7 and neovascularization (CD31+ vessels/HPF) was quantified at day7. In vivo murine wound model: Skin specific STAT3-/- and
control mice were pretreated with 3.5Xe8 particles of lenti-IL-10, lenti-GFP or PBS and 4mm stented wounds were created. At day3, VEGF expression in bone marrow, serum and wounds (ELISA;
qPCR) was measured. At day7, wound neovascularization was analyzed (Meca32+ vessels/HPF). Data presented as mean+/-SD; n=4/group, p-values by ANOVA.Results: IL-10 treatment significantly
increases VEGF production in AFbs, which is abrogated in STAT3 deleted AFb (AFb+IL-10 0.45+/-0.07pg/ug vs AFb 0.37+/-0.05, STAT3-/- AFb+IL-10 0.26+/-0.02, p<0.05). IL-10 treated ex vivo human
dermal wounds demonstrate a significant increase in VEGF levels at day3 (IL-10 233.3+/-34.9pg/ug vs PBS 166.1+/-17.2, p<0.05), and increased capillary density at day7 (IL-10 16.4+/-1.1caps/HPF
vs PBS 10.7+/-2.4, p<0.01). In the murine model, all wounds at day3 demonstrate increased local VEGF gene expression. Interestingly, at day3 lenti-IL-10-overexpression significantly increases serum
VEGF level (IL-10 2.3+/-0.3pg/ug vs PBS 1.72+/-0.33, p<0.05) and bone marrow VEGF gene expression (IL-10 1.58+/-0.6 vs PBS 0.97+/-0.4, p<0.05). STAT3-knockdown abrogates IL-10’s effects on
serum VEGF (STAT3-/- +IL-10 1.70+/-0.3pg/ug, p<0.05). At day7 lenti-IL-10-overexpression results in enhanced neovascularization (IL-10 24.2+/-2.7vessels/HPF vs GFP 15.7+/-2.5, PBS 14.6+/-3.8,
p<0.001), which is attenuated by STAT3 knockdown (STAT3-/- +IL-10 12.18+/-4.18vessels/HPF, p<0.001).Conclusions: Using three different model systems, our data suggests that IL-10 induces
neovascularization via a STAT3 dependent increase in VEGF. IL-10 mediated increase in dermal fibroblast VEGF synthesis may cause the stimulus for both local and systemic mechanisms of
neovascularization. These data support a novel role for IL-10 in neovascularization, which may be an innovative primary or adjunctive strategy to induce therapeutic angiogenesis.



47.09 IL-10 REGULATION OF HYALURONAN SYNTHESIS IS MEDIATED VIA TGF-BETA
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Regenerative Wound Healing,Cincinnati, OH, USA 2Northeast Ohio Medical University,Rootstown, OH, USA 3Tulane University,New Orleans, LA, USA 4University Of Cincinnati,College Of
Medicine,Cincinnati, OH, USA 5University Of Cincinnati,Cincinnati, OH, USA 6Children's Hospital Colorado,Center For Children's Surgery,Aurora, CO, USA 7Stanford University,Department Of Medicine
Infectious Diseases,Palo Alto, CA, USA.

Introduction: The fetal scarless phenotype is characterized by an attenuated inflammatory response, an extracellular matrix (ECM) comprised of increased levels of hyaluronan (HA), and elevated levels
of TGFB3 compared to TGFB1. We have reported a novel role for the anti-inflammatory cytokine, IL-10, in the fetal regenerative phenotype and its ability to induce scarless healing in adult wounds.
Further, we have demonstrated a new non- immunologic mechanism for IL-10, which is regulation of HA. The TGF beta isoforms have also been implicated in HA regulation. Taken together, this led us
to hypothesize that IL-10's regulation of synthesis and degradation of HA is in part mediated by TGFB.Methods: Primary adult fibroblasts were isolated from C57BL/6J mice. IL-10 (200ng) +/- TGFB3
neutralizing antibody (nAb) or TGFB1, 2, & 3 nAb (pan TGFB nAb) were added to cultures. Levels of HA, TGFB1 and TGFB3 were determined at 24h and 48h by ELISA, normalized to total protein (BCA).
HA synthase 1, 2, 3 (HAS1-3) and hyaluronidase 2 (HYAL) and KIAA1199 (HYAL 5) gene expression were assessed by qPCR at 3h. Data presented as mean+/-SD; p-values by ANOVA.Results: IL-10
results in increased HA at 24h and 48h (at 24h: AFb 0.80+/-0.058 ng/ug vs. AFb+IL-10 0.98+/-0.097 ng/ug, p<0.05; at 48h: AFb 1.2+/-0.057 ng/ug vs. AFb+IL10 1.4+/-0.019 ng/ug, p<0.05). IL-10 results in
an increase in HAS1 and HAS2 gene expression ((A), p<0.05). However, IL-10 has no effect on HYAL gene expression (A). At 24h, IL-10 reduces TGFB1 (AFb 0.43+/-0.15 pg/ug vs. AFb+IL-10 0.27+/-0.10
pg/ug, p<0.05), but at 48h IL-10 demonstrates no effect on TGFB1 protein levels (AFb 0.48+/-0.027 pg/ug vs. AFb+IL-10 0.46+/-0.0027 pg/ug, p=ns). Interestingly, IL-10 increases TGFB3 protein levels at
48h (AFb 0.031+/-0.0021 pg/ug vs. AFb+IL-10 0.14+/-0.055 pg/ug, p<0.05), as well as results in an increased TGFB3:TGFB1 ratio (AFb 0.07+/-0.01 vs. AFb+IL-10 0.31+/-0.12, p<0.05). In the presence of
the TGFB3 nAb, IL-10 continues to increase HA synthesis at 24h (AFb+IL-10 0.98+/-0.097 ng/ug vs. AFb+IL-10+TGFb3 nAb 0.90+/-0.061 ng/ug; p<0.05). However, in the presence of the pan TGFB nAb,
IL-10’s effects on HA synthesis are abrogated at 24h (AFb+IL-10 0.98+/-0.097 ng/ug vs. AFb+IL-10+pan TGFB nAb 0.56+/-0.038 ng/ug, p<0.05).Conclusions: These data suggests that the IL-10
regulation of HA is not via its degradation but by the induction of HA synthesis, which is in part mediated by TGFB. The differential role of the three TGFB isoforms needs to be clearly elucidated, however
IL-10 appears to be upstream of these molecular targets. These data suggest that TGFB demonstrates a previously unexplored role in IL10’s novel ability to regulate HA and recapitulate the fetal ECM
phenotype.



47.10 Adenov iral Mediated Gene Transfer of Insulin-like Growth Factor-1 (IGF-1) Enhances Wound Healing and Induces Angiogenesis
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Introduction: Chronic wounds are characterized by a wound healing and neovascularization deficit. Strategies to increase neovascularization can significantly improve chronic wound healing. Insulin-
like growth factor (IGF-1) is reported to be a keratinocyte mitogen and is believed to induce angiogenesis via a vascular endothelial growth factor (VEGF) dependent pathway. Using a novel ex vivo
human dermal wound model and a diabetic impaired wound healing murine model, we hypothesized that adenoviral over expression of IGF-1 (Ad-IGF-1) will enhance wound healing and induce
angiogenesis through a VEGF dependent pathway.Methods: 6mm full thickness dermal punch biopsies were made and 3mm wounds were created. Skin explants were maintained at air liquid
interphase. 8mm full thickness dorsal wounds in diabetic (db/db) mice were created. Treatment groups in both human ex vivo wound model and in vivo db/db wound model include 1xe8 pfu of Ad-IGF-
1 or Ad-LacZ, or PBS (n=4/group). VEGF (ELISA), histological evaluation (H&E, Masson’s Trichrome) and capillary density (CD 31+ caps/HPF) were performed on day 7. Wound sections from both
models were analyzed for basal keratinocyte migration and epithelial gap closure. Cytotoxicity (LDH) was quantified at days 3 and 7 for the human ex vivo wound model. Data presented as mean+/-
SEM, p-values by ANOVA.Results: Ad-IGF-1 over expression significantly increases basal keratinocyte migration compared to controls (Fig-A-C: Ad-IGF-1 423.67+/-47.5 um vs Ad-LacZ 287.59+/-20.0um,
PBS 308.08+/-11.4um, p<0.05) with no change in wound closure. There was a significant increase in capillary density in the Ad-IGF-1 wounds (Ad-IGF-1 14.5+/-0.68 caps/HPF vs Ad-LacZ 9.9+/-0.65,
PBS 10.7+/-0.49, p<0.05). However, there was no effect on VEGF levels in Ad-IGF-1 samples compared to controls (Ad-IGF-1 163.3+/-43.2 ng/mg vs Ad-LacZ 161.5+/-80, PBS 161.5+/-20.9, p=ns). In
db/db wounds, Ad-IGF-1 over expression significantly improves epithelial gap closure (Ad-IGF-1 3.3+/-.2 mm vs Ad-LacZ 5.2+/-1.1, or PBS 4.0+/-0.1, p<0.05) and granulation tissue with a dense cellular
infiltrate (Fig. D-F). Ad-IGF-1 also increases capillary density compared to controls (Ad-IGF-1 9.5+/-0.64 caps/HPF vs Ad-LacZ 5.2+/-1.1, p<0.05). However, there was no significant difference in VEGF
levels in the wounds between Ad-IGF-1 and control treatments (Ad-IGF-1 40.3+/-4.7 pg/ml vs. PBS 33+/-4.6, p=ns). Conclusions: Using two different models, adenoviral mediated gene transfer of IGF-1
results in enhanced wound healing and induces angiogenesis via a VEGF independent pathway.  Understanding the underlying mechanisms of IGF-1 effects on angiogenesis may help produce novel
therapeutics for chronic wounds or diseases characterized by a deficit in neovascularization.  
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Introduction: Organ quality concern is the impetus for dual cadaveric kidney transplants from normal sized donors (DKTs) in a single recipient. Its use is controversial in that possibly two recipients
could be transplanted successfully from the same donor.   Both, current UNOS policy and its newly approved modifications to kidney allocation, do not encourage its practice over single kidney
transplantation (SKT).Methods: Using a UNOS Standard Transplant Analysis and Research File of kidney transplants, 12 years of OPTN data of cadaver donor transplants were analyzed from the
beginning of 1999 to the end of 2010.  Retransplants, recipients of nonrenal organs, and transplants donors weighing less than 40kg were excluded from analysis.Special focus was paid to transplants
done in recipients ≥ 60 using donors ≥ 60 (60-60group). Because of the low number of Donation after Cardiac Death and hepatitis C+ donors among this group, these types of donors were excluded. 
Kidney Donor Risk Index (KDRI) values were calculated according to the method used in the new kidney allocation policy.  From the 60-60group, 489 DKTs and 489 SKTs were matched by KDRI values
and underwent additional analysis.Results: DKTs made up 1.6% of total deceased kidney transplants (1483/90560), and graft survival was shorter by a mean of 349days from SKTs(p<0.001).  This is
readily explained by DKTs increased use in older recipients with older donors and among the transplants done in the 60-60group, 9.8% were DKTs (538/5462).  For this cohort patient survival was
similar, but DKTs did have better graft survival over SKTs by a mean of 213days (p<0.03).  Out of the 4927 SKTs in the 60-60group, 747 came from a donor in which only one kidney was used. This
group's graft survival was worse on average than both the DKTs and the  4180 SKTs in which both of the donors' kidneys were used in different recipients.For the 60-60group receiving a DKT, the KDRI
ranged from 1.49-4.26 with a mean of 2.31 corresponding to a Kidney Donor Profile Index (KDPI) minimum of 86% and mean of nearly 100%.  This was substantially higher than the SKTs (mean
KDRI=1.99) (p<0.001).Recipient characteristics among the DKTs and SKTs matched by KDRI were similar with respect to age, diabetes prevalence, degree of sensitization, and HLA matching with the
donor.  Graft survival (see Figure) and patient survival, however, were significantly different with DKTs lasting on average 429days longer.Conclusions: DKTs for very high risk kidneys into older
recipients appears to offer significant advantage over SKTs. It certainly appears to be preferable than discarding an organ that might be considered inadequate as a single graft.  Perhaps encouraging
its practice over SKTs for KDPI>98% donors should be the next change in kidney allocation.
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Introduction: Shortage of solid organs continues to remain one of the greatest challenges in the field of transplantation. Trauma patients form one of the largest pools of organ donors. The aim of this
study was to assess organ donation rates among trauma patients over the years utilizing the national organ donation database (UNOS). Methods: We performed a 12 year (2001-2012) retrospective
analysis of the United Network for Organ Sharing Database. Trauma patients who donated solid organ were included. The number of organ donated, type of organs donated were extracted from the
database. Primary outcome measure was incidence of organ donation in trauma patients.Results: A total of 1,922,740 trauma mortality was reported of which, 2% (39,401) patients donated a total of
116,760 solid organs. Organ donation among trauma patients declined significantly from 35% in 2001 to 29% in 2012 (p-0.045). On sub-analysis of elderly (age > 55 years) trauma patients, the rate of
organ donation significantly increased from 6.7% in 2001 to 12.3% in 2012 (p=0-03). The rate of organs procured per donor remained constant throughout the study period (2001: 2.9, 2012: 2.94, p=0.8)
however; there was a significant decline in the rate of organ procurement after cardio-pulmonary arrest. (2001:19.6%, 2012: 17.2%, p=0.03). Conclusions: The decreasing number of trauma organ
donors requires urgent attention. The increasing organ procurement among elderly patients should be further improved with a focused targeted intervention. Aggressive donor management and a
national campaign to increase organ procurement in all trauma victims are warranted.  
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Introduction: Hydrogen (H2), used as a treatment to counter adverse events associated with organ transplantation, is valued not only as an anti-oxidant, anti-inflammatory and anti-apoptotic agent, but
also possibly as a mitochondrial protector. Although we previously demonstrated that administration of exogenous hydrogen using gas bubbling could potentially cause adverse events, including
increased risk of bacterial contamination and possible mechanical injury due to bubbling, we have been investigating novel, feasible, and more secure hydrogen delivery methods for transplantation.
Using a rat cardiac transplant model, we evaluated the efficacy of a hydrogen-rich water bath (Fig.1A), a novel and portable graft preservation method that can provide H2 to stored organs during cold
preservation safely, effectively, aseptically, and continuously.Methods: Elder cardiac grafts (60- to 70-week-old Lewis rats) or allografts (12-week-old Brown Norway rats) were harvested and packed
with Celsior preservation solution. Packed grafts were stored at 4?C in the cold water bath equipped with/without an electrolyzer to saturate the water with H2. Cold ischemia time was six hours for elder
grafts or eight hours for allografts. Cardiac grafts then were heterotopically engrafted into Lewis rat recipients. Results: The hydrogen level of cardiac tissue stored in the hydrogen-rich water bath
significantly increased six hours after cold preservation (12.9±0.53 pmol/mg), whereas that in the control group stayed at basal level (0.87±0.26 pmol/mg). In both experimental settings, severe
increases in serum injury markers for cardiac injury (CPK, Troponin I) (Fig.1B), neutrophil infiltration, and upregulation of mRNAs for pro-inflammatory cytokines/chemokines in grafts were observed
three hours after reperfusion in the control group. Cold ischemic damage, including mitochondrial damage, myocardial fiber injury, and endothelial injury was ultrastructurally observed in the grafts
without H2 treatment after preservation. Myocardial injury and inflammatory events were significantly attenuated by organ storage in the hydrogen-rich water bath. The grafts preserved in the hydrogen-
rich water bath also exhibited higher hemeoxygenase (HO)-1 expression (Fig.1C) and less mitochondrial damage. Furthermore, tissue ATP content and mRNA levels of mitochondrial biogenesis-
related factors increased in the grafts stored in the hydrogen-rich water bath.Conclusions: Continuous administration of H2 during cold preservation ameliorated myocardial injury in heart grafts pre-
and post-transplantation. Hydrogen-rich water bath can be a useful method for cardiac preservation.







48.04 Sequelae of Concurrent Antibody- and Cell-Mediated Rejection Following Kidney Transplantation

B. J. Orandi1, J. M. Garonzik-Wang1, K. J. Van Arendonk1, E. A. King1, N. Gupta1, R. A. Montgomery1, D. L. Segev1  1Johns Hopkins University School Of Medicine,Surgery,Baltimore, MD, USA.

Introduction: Antibody-mediated rejection and cell-mediated rejection are relatively common occurrences in the first year following kidney transplantation.  The sequelae of developing both of these
rejections are unclear.  Our objective was to quantify the effect of early concurrent antibody- and cell-mediated rejection (CACMR) on long-term allograft and patient survival after kidney
transplantation. Methods: Biopsies from 2,154 consecutive adult, kidney-only transplants performed at our institution between 1/00-2/12 were reviewed; CACMR patients were matched to non-CACMR
controls using iterative expanding radius matching, based on age, history of prior transplant, HLA-incompatibility, panel reactive antibody (PRA), donor type (deceased or living), and year of transplant. 
Long-term allograft and patient survival were augmented through Social Security Death Master File and Centers for Medicare and Medicaid Studies data linkage and estimated using Kaplan-Meier
methods.  Between-group differences were evaluated using log-rank tests.Results: Results: The 125 patients with early CACMR were different from the overall cohort of transplant recipients (Table 1),
highlighting the need for matching.  One and five-year death-censored graft failure rates were 14.9% (95% CI: 9.7-22.6) and 27.4% (95% CI: 19.1-38.3) in CACMR patients, compared to 5.1% (95% CI:
3.4-7.5) and 12.2% (95% CI: 9.2-16.1) in matched controls (Figure 1, p<0.001). One and five-year all-cause graft failure rates were 19.0% (95% CI: 13.0%-27.2%) and 36.1% (95% CI: 27.1-47.0) in
CACMR patients, compared to 11.3% (95% CI: 8.8-14.4) and 25.5% (95% CI: 21.5-30.1) in matched controls (Figure 1, p=0.005).  There was no difference in mortality between the two groups
(p=0.4)Conclusions: Early CACMR has significant long-term ramifications for allograft survival, suggesting the need for the development of prevention and treatment strategies to mitigate the effects of
CACMR.





48.05 Protocol Based Induction Therapy Improv es Rejection Rates, Complications, and Transplant Ev ent Costs in Adult Kidney Transplant Recipients

C. S. Vandivort1, D. Taber1, J. W. McGillicuddy1, C. Bratton1, K. Chavin1, P. Baliga1  1Medical University Of South Carolina,Division Of Transplant Surgery,Charleston, SC, USA.

Introduction: Induction therapy is the cornerstone of early immunosuppression in kidney transplant recipients.  However, the choice of induction agent based on donor and recipient characteristics is
controversial.  A number of transplant programs utilize the same induction agent in all patients; while other programs utilize a risk/benefit approach, prescribing less potent therapy in low immunologic
risk patients and reserving potent induction therapy for high immunologic risk recipients.  There are no studies comparing these approaches. Thus, the aim of this study was to assess the safety and
efficacy of protocols designed to optimally prescribe induction therapy based on donor/recipient risk compared to random therapy.Methods: This was a longitudinal cohort study that analyzed the safety
and efficacy of induction therapy in patients that received protocol-guided therapy delineating use based on donor/recipient risks (>20% HLA pre-formed antibodies [PRA], cold ischemic time >24 hrs, or
re-transplant status were considered high immunologic risk and received T-cell depleting agents [rATG]; all others received IL-2 receptor blockers) compared to patients that received induction
randomly as part of a RCT.  Adult solitary kidney transplant recipients transplanted between 2005 and 2012 were included in this study. Data collection and analysis included sociodemographics,
comorbidities, immunosuppression, and laboratory results. Outcomes included acute rejection, infections (BK, CMV, and composite), mean eGFR, and transplant event costs.Results: 1,176 patients
were included, 978 received induction based on protocols, compared to 198 that received random induction as part of the RCT.  Baseline characteristics were similar between groups, except for
hypertension, re-transplant, HLA mismatches, and warm ischemic time (Table 1).  Univariate analysis demonstrated acute rejection rates between the protocol and random groups were 14% vs. 17%,
(p=0.22), infection rates were 40% vs. 47%, (p=0.06), mean eGFRs were 58±18 vs. 58±19 mL/min, (p=0.45) and transplant event costs were $70.5k vs. $79.5k, respectively (p<0.001).  After adjusting for
baseline differences between groups, the use of random induction increased the risk of rejection by 50% (hazard ratio 1.5, 95% CI 1.02-2.22, p=0.04), increased the risk of infection more than two-fold
(hazard ratio 2.3, 95% CI 1.81-3.00, p<0.001) and increased transplant event costs by an average of $5,900 (95% CI: $3,400-8,300, p<0.001).Conclusions: Protocols delineating the prescription of
induction based on donor/recipient immunologic risks appear to improve the efficient use (risk/benefit ratio and cost) of this therapy in adult kidney transplant recipients.



48.06 Proton Beam Radiation Therapy (PBRT) for Downstaging and/or Bridge Therapy for Hepatocellular Carcinoma (HCC) Prior to Liv er Transplant (LT)

D. DeBow1, A. Elihu1, P. Baron1, J. Smith3, A. Kore1, D. Bush2, M. E. De Vera1  1Loma Linda University Medical Center,Transplantation Institute,Loma LInda, CA, USA 2Loma Linda University Medical
Center,Radiation Medicine,Loma LInda, CA, USA 3Loma Linda University Medical Center,Radiology,Loma Linda, CA, USA.

Introduction: PBRT has been shown to be an effective treatment against several types of malignancies.  In this study, we reviewed the results of our long-term experience with the use of PBRT for the
treatment of HCC prior to LT.Methods: LT candidates with HCC diagnosed by standard CT or MRI imaging criteria underwent PBRT at the recommendation of a multidisciplinary treatment team. 
Indications for treatment included downstaging of patients with HCC to within Milan criteria and/or bridge therapy prior to LT.  PBRT was administered as 15 fractions over a 3-week period (63 Gy
delivered in 4.2 Gy daily fractions). Imaging with either CT or MRI was obtained 1-month post-treatment, then every 3 months until LT to monitor effectiveness of treatment. Tumor recurrence while
awaiting LT was treated with PBRT, chemoembolization, or ablative therapy. Patients with HCC meeting the UCSF criteria were listed after successful downstaging to Milan criteria according to Region
5 policy. MELD HCC upgrades were done according to UNOS policy. Surveillance imaging post-transplantation was conducted for up to 5 years.Results: 82 of 437 (19%) patients transplanted at our
center had HCC; 28 of these patients were treated with PBRT.  Time from diagnosis of HCC to LT was 14.5 +/- 13 months, consistent with the long wait times in our donor service area. Due to an
inadequate treatment response, 1 patient underwent transarterial chemoembolization (TACE) after PBRT.  Mean MELD at the time of transplant was 33 +/- 4.  Pathologic exam showed that a significant
number of patients in the PBRT cohort had no identifiable tumor in the explant. Recurrence of HCC occurred in only 1 patient who died 13 months post LT. One- and 5-year patient survival was 89% and
66%.Conclusions: PBRT is a promising and effective treatment modality for the management of HCC prior to LT.



48.07 Can the Optimal Immunosuppression Regimen be Determined in Aged Kidney Transplant Recipients?

K. M. Brown1, D. J. Taber1, P. K. Baliga1, K. D. Chavin1  1Medical University Of South Carolina,Division Of Transplant Surgery,Charleston, Sc, USA.

Introduction: The number of elderly patients (≥65 yo) receiving kidney transplants (KTX) has dramatically increased over the past decade; 7.5% of patients receiving a KTX were ≥65 yo in 1998, which
increased 2.5-fold to 18.6% in 2009.  It is well documented that elderly KTX recipients have lower rates of acute rejection, but are at an increased risk for infection. Yet, there is paucity in the literature
examining the optimal immunosuppressant doses and goal trough concentrations in this high-risk cohort of patients.  Therefore, the aim of this analysis was to attempt to determine the optimal
immunosuppressant target doses and concentrations based on KTX recipient age.Methods: This was a retrospective longitudinal cohort study of adult solitary KTX recipients transplanted between
2005 and 2012 at our center. Patients were divided into cohorts based on age (<60 yo vs.  ≥60 yo) and immunosuppressant doses and trough concentrations were compared between those that
developed an acute allograft rejection vs. an infection vs. neither.Results: 1,176 patients were included in this analysis, of which 380 (32%) were ≥60 years old. The ≥60 years cohort were more likely to
have diabetes and hypertension, and more likely to receive marginal donor kidneys (see top of Table 1).  Younger recipients were more likely to experience an allograft rejection (11% vs. 6%, p=0.006),
while older recipients were more to experience an infection (45% vs. 36%, p=0.004). In multivariate analyses, after controlling for difference, younger age was found to be a strong risk for acute rejection
(Hazard Ratio 1.8, 95% CI 1.1-3.1, p<0.031), while older age (≥60 yo) was found to be a strong risk for infection (Hazard Ratio 6.1, 95% CI 4.1-9.1, p<0.001).  Analysis of immunosuppression doses and
concentrations revealed that only tacrolimus trough concentrations were strongly associated with the risk of rejection or infection (see Figure 1).  This linear relationship was stronger in elderly, as
compared to younger recipients.  Induction therapy, mean mycophenolate doses and mean prednisone doses had limited ability to discern differences between those that developed infection, rejection,
or neither in both the elderly and younger cohorts (bottom of Table 1).Conclusions: This data confirms that age is strongly and independently associated with a decreased risk of rejection and an
increased risk of infection.  Of the immunosuppressants analyzed, only tacrolimus trough concentrations appear to influence the risk of developing rejection and infection, particularly in elderly patients. 
Future studies are needed to improve methods to monitor and adjust immunosuppression that can marginalize the strong effects of age on clinical outcomes following KTX.



48.08 New pathological stratif ication in microv ascular inv asion of hepatocellular carcinoma is a nov el prognostic predictor after liv ing-donor liv er
transplantation

T. Iguchi1, K. Shirabe1, T. Ikegami1, T. Yoshizumi1, H. Hayashi1, M. Ninomiya1, Y. Yamashita1, Y. Maehara1  1Kyushu University Hospital,Department Of Surgical Sciences,Fukuoka, Fukuoka, Japan.

Introduction: Vascular invasion of hepatocellular carcinoma (HCC) has a high incidence of recurrence after liver transplantation. Microvasucular invasion (MVI), a histological factor is occasionally
determined postoperatively and patients with MVI are shown high tumor grade; however some of them are shown good prognosis. The high degree of microscopic portal venous invasion has been
proposed as the poor prognosis predictor of patients who underwent hepatectomy. The aim of this study was to investigate whether the degree of MVI has affected prognosis. Methods: A total of 142
cirrhotic patients with HCC who had undergone living-donor liver transplantation (LDLT) were histological evaluated. The number of invaded vessels or bile ducts and the maximum number of invading
carcinoma cells were counted. Patients with MVI were classified into two subgroups: high MVI group, which showed more than 50 invading carcinoma cells in the portal vein, the hepatic vein or the bile
duct and the multi-invaded vessels or bile duct, and low MVI group, which showed MVI, but not high MVI. Patients without MVI were classified into Non-MVI group. Results: Of the 142 patients, MVI was
observed in 55 (38.7%). Our histological evaluation could divide those patients into low MVI group (n=17) and high MVI group (n=38). The 3-year recurrence-free survival rates (RFS) of Non-MVI group
(n=87), low MVI group (n=17) and high MVI group (n=38) were 92.6%, 94.1% and 60.1%, respectively (p<0.0001). High MVI group significantly showed higher alpha-fetoprotein levels, des-gamma-
carboxy prothormbin (DCP) levels and number of tumors and larger tumor size than other groups (p=0.0336, p<0.0001, <0.0001, and p=0.0002, respectively). In addition, more patients exceeding Milan
criteria (MC) were shown in high MVI group (p<0.0001). Furthermore, a multivariate proportional hazard model revealed that the presence of high MVI was an independent prognostic factor for a
recurrence-free survival (p=0.0408) together with high DCP log levels.Among patients exceeding Milan criteria (MC) (n=61), the 3-year recurrence-free survival rates (RFS) of Non-MVI group (n=25), low
MVI group (n=8) and high MVI group (n=28) were 87.5%, 87.5% and 48.7%, respectively (p=0.0034). High MVI group exceeding MC significantly showed higher DCP levels and larger tumor size than
other group. The presence of high MVI was one of independent prognostic factors for a recurrence-free survival among patients exceeding MC (p=0.0477). Conclusions: LDLT for HCC, especially HCC
exceeding MC considered, high MVI was verified to be a novel pathological marker for predicting prognosis after LDLT for HCC. 



48.09 A nov el osteogenic agent, Oxy133 induces bone regeneration: An experimental study on rabbit calv ar ial defect.

A. Hokugo1, A. Li1, F. Parhami2, R. Jarrahy1  1University Of California Los Angeles,Division Of Plastic And Reconstructive Surgery,Los Angeles, CA, USA 2University Of California Los
Angeles,Department Of Medicine,Los Angeles, CA, USA.

Introduction: Bone morphogenetic proteins (BMPs) have played a central role in the development of regenerative therapies for bone reconstruction. However, the high cost and side effect profile of
BMPs limits their broad application. Oxysterols are a promising alternative to BMPs. We studied the impact of Oxy133, a novel oxysterol analogue, on the in vitro and in vivo osteogenic differentiation of
rabbit bone marrow stromal cells (BMSCs) and the mechanisms by which it mediates its effects.Methods: Rabbit BMSCs were isolated, cultured, and treated with growth media or varying
concentrations of Oxy133 or BMP-2. Osteogenic differentiation was assessed via alkaline phosphatase (ALP) assay, quantitative real-time PCR of osteogenic genes, and mineralization assays. Critical-
sized rabbit calvarial defects were treated with collagen sponge with Oxy133, collagen sponge incorporating inert vehicle, collagen sponge incorporating BMP-2, or no treatment. The calvarium was
harvested after seven weeks for histologic and radiographic analysis with micro-computed tomography.Results: Rabbit BMSCs treated with Oxy133 demonstrated increased ALP activity, up-regulation
of osteogenic gene expression, and increased mineralization of cultures. Rabbit BMSCs treated with Oxy133 demonstrated osteogenic differentiation with an efficacy similar to that of cells treated with
BMP-2. Critical-sized rabbit calvarial defects showed complete bone regeneration when treated with collagen sponges combined with Oxy133.Conclusions: Oxy133 induces osteogenic differentiation in
rabbit BMSCs as effectively as BMP-2 in both in vitro and in vivo studies. Oxysterols may therefore represent a viable alternative to BMP-2 in bone tissue engineering.
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48.10 Peripheral nerv e regeneration using a nov el bioengineered neurogenic peptide amphiphile nanofibers: In v itro and in v iv o studies

A. Hokugo1, A. Li1, R. Jarrahy1  1University Of California - Los Angeles,Division Of Plastic And Reconstructive Surgery,Los Angeles, CA, USA.

Introduction: Traumatic peripheral nerve injuries can result in lifelong disability. Primary nerve repair is used for short nerve defects. Autologous nerve can be used in longer defects but creates donor
site morbidity. Nerve conduits lack an aligned internal scaffold to support and guide axonal regeneration. Peptide amphiphiles (PA) can self-assemble into aligned nanofibers and promote peripheral
nerve regeneration in vivo. There are no studies to date that examine the ability of PA nanofibers to support the regeneration of injured nerves that supply the musculoskeletal system. In this preliminary
study, we investigate the viability of rat Schwann cells after incorporation into PA gels.         Methods: PA nanofibers were synthesized. PAs were aqueously dissolved, and rat Schwann cells (cell line
RT4-D6P2T) were incorporated into the PA solution. The PA/cell suspension was then pipetted in aliquots into salt solution containing CaCl2, immediately forming a solid gel. Gelling solution was then
replaced with Dulbecco's Modified Eagle's Medium (DMEM) with 10% fetal bovine serum, and changed every 3 days. Control collagen gels with incorporated Schwann cells were made at the same
density. Cell proliferation assay was performed. To evaluate of peripheral nerve regeneration, PLGA conduit filled with PA gels were grafted in the critical sciatic nerve gap of rat. Control empty PLGA
conduit or autologous nerve were also grafted in the nerve gap. Motor and sensory function tests were performed to evaluate the peripheral nerve regeneration.Results: Schwann cells demonstrated
significantly increasing proliferation after embedding in PA gels from days 1-11. Control collagen gel and cell culture also demonstrated increasing growth from day 1 to day 11. Motor and sensory
functions were improved by the PLGA conduit filled with PA gels similar to autologous nerve graft.Conclusions: Schwann cells embedded in PA gels exhibit increasing proliferation within PA gel. PA gels
were supported peripheral nerve regeneration in vivo. These findings support the idea that PA gel constructs are an effective candidate for an internal scaffold in nerve conduits.
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49.01 Standardized Teamwork Training Improv es Trauma Workflow

A. Gangi1, J. Blaha1, K. E. Law2, D. Shouhed1, B. Gewertz1, E. J. Ley1, D. A. Wiegmann2, E. Salas3, K. Catchpole1  1Cedars-Sinai Medical Center,Surgery,Los Angeles, CA, USA 2University Of
Wisconsin,Department Of Industrial And Systems Engineering,Madison, WI, USA 3University Of Central Florida,Orlando, FL, USA.

Introduction: Multiple studies suggest teamwork deficiencies contribute to suboptimal outcomes in trauma care. Surgical residents often play crucial roles in trauma management in academic centers
despite limited experience leading multidisciplinary teams and variable rotations through the trauma service. We hypothesized 1) that improving the teamwork and communication skills of residents
would improve trauma care and 2) that time limited and focused team training could achieve this goal.Methods: The study was conducted at an 986-bed non-profit academic tertiary medical center with
> 1000 annual trauma activations. Two trauma teams, each composed of 4 surgical residents, were trained over a total of 4 hours. Training utilized a modifiedversion of the Team STEPPS curriculum
developed by the Department of Defense Patient Safety Program and the Agency for Healthcare Improvement (AHRQ). One group received intensive training (2x2 hours over two days) and the other
incremental training (4x1 hours over 4 weeks).Multiple measures were used to assess the teamwork training. Reactions were measured using a 5-point Likert scale questionnaire. Learning was
evaluated with a pre/post safety attitudes questionnaire and multiple choice test and compared with a control group of non-trained residents. Pre- and post-course behaviors were quantified by trained
observers using the T-NOTECHS teamwork scale; flow disruptions (inefficiencies in care) were measured. Flow disruptions(FD) involving communication and coordination served as the main outcome
measures (calculated per patient treated and per hour).Results: Reactions: both groups were positive about the training, with the incremental method preferred. Learning: both responded significantly
better than a control, with the incremental group performing significantly better (X2 (1, N = 44) = 5.023, p=.025). The T-NOTECHS scale showed an improvement for the intensive training module (PRE:
13.5 ± 6.4, POST: 18.7 ± 4.9), but not for incremental training (PRE: 18.6 ± 4.6, POST: 18.9 ± 3.3). Coordination FD per case were significantly lower (F(1,1) = 4.066, p=.046) as were communication FDs
per hour (F(1,1) = 5.282, p=.023), due to the training, but with no difference between methods. Both training methods reduced FD associated with repeated requests and resource management
issues.Conclusions: Implementation of a short teamwork training course resulted in improved coordination and communication among trainees during trauma cases.  The number and rate of FD
decreased indicating that such focused educational tools can improve the flow of care.  Though incremental training was slightly preferred and intensive training offered better teamwork, both training
methods offer similar performance benefits.



49.02 The Trauma Center Organizational Culture Surv ey: Init ial Studies on Surv ey Validation and Assessment of Trauma Centers

M. L. Davis1, H. Wehbe-Janek1, R. Pinto2, A. B. Nathans2  1Scott & White Healthcare,Trauma,Temple, Texas, USA 2Sunnybrook Health Sciences Centre,Surgery,Toronto, ONTARIO, Canada.

Introduction: Organizational culture (OC), the values, practices and associated behaviors of an organization’s members, is positively related to increased productivity, growth, and efficiency. Although
studied previously in healthcare, OC has never been evaluated at trauma centers.Methods: We conducted a cross-sectional web-based OC survey of centers participating in the ACS Trauma Quality
Improvement Program (TQIP). The Trauma Center Organizational Culture Survey (TCOCS) was developed based on OC literature and refined using content experts. The resulting survey included 37
content and 7 demographic questions.  Items were scored on a Likert scale of 1 (strongly disagree) to 5 (strongly agree). For further validation, exploratory factor analysis (EFA) was performed, reducing
survey content to factors that explained most of the variability across centers. Identified factors and survey items were analyzed using descriptive statistics.Results: Individual responses (N=1924) from
135 of 175 (77%) TQIP-enrolled trauma centers were collected. EFA loaded the 37 content items to 7 factors: Diversity and Equal Opportunity, Pride, Teamwork and Innovation, Coordination and
Communication, Trauma Medical Director Leadership, Employee Investment, Employee Recognition/Reward and Employee Retention.  Results for factors are reported (mean ± STDEV, Table 1). The
highest scoring factor was Pride, Teamwork and Innovation (4.21 ± 0.63), and the lowest scoring factor was Employee Retention (3.14 ± 1.11). Cronbach’s alpha was between 0.81-0.92.Conclusions:
Following creation and validation, the TCOCS demonstrated ability to capture OC at a large sample of ACS verified Level 1&2 trauma centers across the United States and Canada. Future utilization of
the survey to understand the association of OC and patient outcomes is warranted. 



49.03 Died of Wounds: Is Mortality Affected by the Initial Surgical Management of Wartime Colorectal Trauma?

T. A. Heafner1, J. B. Watson1, J. E. Engel2, T. E. Rasmussen2, S. C. Glasgow1  1San Antonio Military Medical Center,Fort Sam Houston, Texas, USA 2US Army Institute Of Surgical Research,Ft. Sam
Houston, TX, USA.

Introduction: Although the survivability of those injured on the battlefield is higher than in any previous conflicts, recent research suggests combat-wounded personnel with colorectal injuries may have
higher mortality if a diverting ostomy is not performed. While suggestive that initial management of the colorectal injuries influenced overall survival, we hypothesized that other factors besides fecal
diversion impacted the died of wounds (DOW) rate.Methods: All coalition troops dying from combat wounds with known colon or rectal injuries were identified by ICD-9 diagnosis codes and confirmed
by Abbreviated Injury Scale (AIS) codes in the Department of Defense Trauma Registry through March 2011. Demographics, initial clinical presentation, injuries, and operative notes were gathered from
supplementary electronic medical record systems. The current cohort comprises combatants dying from combat wounds within 30 days of injury. Patients were excluded if they died within 3 hours of
arrival to the medical treatment facility (MTF) or without evidence of a colon or rectal injury. Colorectal-specific death was determined by evidence of leak from a prior repair concomitant with septic shock
and multi-system organ failure.Results: 766 soldiers were identified with colorectal injuries of which 64 met inclusion criteria (8.3% overall mortality). Combatants’ age was 25.7 ± 6.9, and initial mean
ISS was 32.9 ± 16.3. The mechanisms of injury were primarily blast (66%) and gunshot wound (24%). Soldiers had severe co-existing injuries with greater than 50% of the soldiers having AIS scores
>2 for the thorax, abdomen and extremities body regions and initial estimated blood loss of more than 2L (Table). Eighteen patients underwent a primary repair at the initial operation, 32 resection only,
and 14 with initial ostomies. Four patients, all in the primary repair groups, had an identified colonic leak, which precipitated multisystem organ failure and death (Figure). Overall colorectal-specific
mortality rate for this subgroup was 6.2%.Conclusions: In troops sustaining wartime colorectal trauma, initial surgical management of their abdominal injury rarely influences overall mortality. However,
those who did succumb from causes attributable to colorectal trauma were managed without diverting colostomies. While current management of wartime colorectal trauma yields an acceptably low
mortality, caution should be exercised in primary repair of colorectal injuries until risk factors for colonic leak in severely injured patients are further delineated.



49.04 Reliability Adjustment for Reporting Mortality in Trauma Centers

P. C. Jenkins1, A. H. Haider2, R. W. Krell1, Z. G. Hashmi2, J. B. Dimick1, M. R. Hemmila1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA 2Johns Hopkins University School Of
Medicine,Center For Surgical Trials And Outcomes Research,Baltimore, MD, USA.

Introduction: Reliability adjustment, a method of removing statistical “noise” from quality rankings, has been widely used to evaluate hospital performance. We sought to assess its impact on risk-
adjusted hospital mortality rates determined by the Trauma Quality Improvement Program (TQIP) and to clarify when the use of this statistical technique is necessary.Methods: We used clinical data of
all adult trauma patients admitted to participating TQIP hospitals in 2010 (n = 110 hospitals, n = 81,511 patients).  Using standard TQIP methods, we first generated risk-adjusted mortality rates for
each hospital.  We then adjusted for reliability using empirical Bayes techniques with a hierarchical logistic regression model. To further examine the effect of reliability adjustment, we performed
subgroup analyses of risk and reliability adjusted hospital mortality rates.Results: Reliability did not greatly affect apparent variation in overall hospital mortality rates, however dramatic reductions in
variation were seen with subgroup analyses.  Among patients with penetrating injuries, risk-adjusted mortality rates ranged 0% - 36% before and 5% - 13% after reliability adjustment.  Among elderly
patients (age >85 years), risk-adjusted mortality rates ranged 0% - 60% before and 1% - 22% after reliability adjustment.   Including all TQIP patients, variation in risk-adjusted mortality rates was stable
before (3%-10%) and after (3%-11%) reliability adjustment. Conclusions: Reliability adjustment reduces variation due to statistical “noise” and produces more accurate risk-adjusted estimates of
hospital mortality. In TQIP hospitals, which average greater than 700 trauma admissions per year, reliability adjustment is not necessary for reporting overall risk-adjusted mortality.  This technique
should be considered when reporting mortality rates for subgroups – specific populations and types of injury.  For these subgroups, we plan to examine the impact of reliability adjustment on TQIP
hospital rankings and forecasting future hospital performance. 



49.05 Morphomic Analysis of Thoracic Injury Risk in Liv e Subjects From Real World Motor Vehicle Crashes

E. T. Chang1, S. Holcombe1, C. Kohoyda-Inglis1, J. B. MacWilliams1, C. Parenteau1, L. Wang1, P. Zhang1, S. C. Wang1  1University Of Michigan,International Center For Automotive Medicine,Ann Arbor,
MI, USA.

Introduction: Thoracic injuries contribute substantially to traffic fatalities and elderly occupants are disporportionately susceptible to these injuries.  There is growing concern that these trends will result
in an increased death toll from motor vehicle crashes as the elderly population worldwide grows.  Human populations are often characterized by great heterogeneity - for instance in age, but also in
body dimensions and physical condition of tissues.  This heterogeneity can substantially affect the injury outcome observed among occupants following motor vehicle crashes.  The elderly have tissues
that are less able to withstand physical forces than normal adults.  Within the adult population, individuals of similar age and stature can differ substantially with regard to body regional geometry and
tissue quality.  We have sought to better characterize human subjects involved in real-world motor vehicle crashes by processing their medical imaging data for quantitative rather than qualitative
analysis using a high-throughput, highly automated, anatomically indexed process called Analytic Morphomics.Methods: 312 adult crash subjects were selected from the ICAM database.  All subjects
were involved in planar crashes, had their vehicles inspected using NASS/CIREN protocol and also had body CT scans performed shortly after their crash.  Their body (chest, abdomen, pelvis) CT
scans were processed using our analytic morphomics suite of software to produce anatomically indexed measurements of their body.  For this analysis, 13 morphomics variables were analyzed to
determine the extent to which they contributed to the severity of chest injury observed. In addition, 5 crash variables (delta-V, intrusion count, intrusion measured, belt use and crash type) and 4
demographic variables (age, gender, height, BMI) were utilized.  Logistric regression models (>250,000 in number) using all possible combinations of crash, demographic and morphomic variables
were run to predict chest injury severity (MAIS 4T).  These models were ranked by Akaike Information Criterion (AIC) to determine the relative contribution of each variable to thoracic injury
severity.Results: The average area under the receiver operator characteristic (AUROC) for the top logistic regression models in each of the categories was: Frontal impacts-  a) crash factors only - .576;
b) crash + demographic factors - .781; c) crash + morphomic factors - .762; and  d) all factors - .823.  Side impact -  a) crash factors only - .600; b) crash + demographic factors - .738; c) crash +
morphomic factors - .781; and  d) all factors - .796.Conclusions: Our analysis of the derived quantitative morphometric data shows that in serious real-world crashes involving live human subjects,
occupant factors were as significant as crash configuration and more important than crash severity and belt use in predicting who sustained serious thoracic injuries.  Therefore, controlling for occupant
variability is necessary to understand why people are injured in real world crashes.



49.06 The Value of Child Restraint Inspection Stations

C. L. Stewart1, D. S. Smith2, S. L. Moulton1,2  1University Of Colorado Denver,Surgery,Aurora, CO, USA 2Children's Hospital Colorado,Pediatric Surgery,Aurora, CO, USA.

Introduction: The federal government supports child restraint inspection stations through the National Priority Safety Program.  No previous research exists regarding their impact on the proper use of
child passenger restraint systems.  We hypothesized that counties with child restraint inspection stations would have fewer improperly/unrestrained child passengers and fewer child passenger
injuries, compared to counties without inspection stations.Methods: We queried publically available data from our state department of transportation on child passengers ages 0-8 years old involved in
motor vehicle crashes (MVCs) between 2006-2012.  Data was compared to the presence of child restraint inspection stations by county, using relative risk (RR) with 95% confidence intervals
(CI).Results: We identified 73,352 child passengers involved in MVCs; 61,477 were considered properly restrained and positioned in the vehicle, and 11,875 used no safety restraint system or used
one improperly.  MVCs occurred in 62 of 64 counties; child restraint inspection stations exist in 38 of these counties, and are absent in the remaining 24 counties. Of the 70,528 children in MVCs in a
county with an inspection station, 61,378 (87.0%) were properly restrained, and 9,150 (13.0%) were improperly/unrestrained. In comparison, there were 2,770 children in MVCs in a county without an
inspection station, with 2,231 (80.5%) properly restrained, and 539 (19.5%) improperly/unrestrained.  The relative risk of a child passenger being improperly/unrestrained in a MVC was significantly
higher if the MVC occurred in a county without a child restraint inspection station (RR 1.499, 95% CI 1.387-1.622, p<0.001).  This remained significant when comparing by county of the driver’s residence
(RR 1.314, 95% CI 1.203-1.435, p<0.001), and when only comparing rural counties (RR 1.162, 95% CI 1.054-1.282, p=0.003).  Of the 73,352 child passengers in this cohort, 6,278 (8.6%) had evidence
of some injury.  The relative risk of a child being injured in a MVC was significantly lower if the child was properly restrained (RR 0.462, 95% CI 0.439-0.486, p<0.001).  Of injured children, 5,857 (93.3%)
were in counties with an inspection station, and 421 (6.7%) were in counties without an inspection station.  The relative risk of a child being injured in a MVC was significantly higher if it occurred in a
county without a child restraint inspection station (RR 1.830, 95% CI 1.670-2.005, p<0.001).  This also remained significant when comparing by county of the driver’s residence (RR 1.412, 95% CI
1.248-1.598, p<0.001), and when only comparing rural counties (RR 1.409, 95% CI 1.219-1.627, p<0.001).Conclusions: The presence of child restraint inspection stations is associated with fewer
improperly/unrestrained child passengers, and fewer child passenger injuries.  Child restraint inspection stations are important to child passenger safety, and should be promoted in areas where
correct use of child restraints is a concern. 



49.08 Using Large Administrativ e Databases to Study Trauma Outcomes and Costs: Can Injury Sev erity Measures be Added to these Databases and Reliably
Used?

Z. G. Hashmi1, S. N. Zafar2, A. A. Shah1, C. G. Velopulos1, E. B. Schneider1, E. R. Haut1, D. T. Efron1, A. H. Haider1  1Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD,
USA 2Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA.

Introduction: Administrative databases provide a robust account of inpatient stays, including outcomes, comorbidity and cost data. However, their role in the study of trauma has been limited by their
inability to account for injury severity. The objective of this study was to assess the discriminative ability of various injury severity measures and to determine if this was similar to mortality prediction in
trauma specific databases where area under the receiver operating characteristics curve (AUROC) is >0.9.Methods: We used data from the Nationwide Inpatient Sample 2003-2010. Trauma patients
were identified using International Classification of Diseases 9 (ICD9) diagnosis codes 800-959, excluding late effects of injury, superficial injuries and foreign bodies. Adult trauma patients (≥ 16) with
blunt/penetrating injuries were included. Injury severity was characterized by Injury Severity Score (ISS) and Trauma Mortality Prediction Model (TMPM) using the ICD Programs for Injury Categorization
(ICDPIC) program. Following multivariable logistic regression with mortality as outcome, AUROCs were calculated to evaluate the performance of ISS and TMPM in predicting mortality with and without
adjusting for additional patient factors including age, gender, insurance status, type of injury, intent of injury, presence of severe head injury (Abbreviated Injury Scale ≥ 3) and comorbidities using the
Charlson index.Results: A total of 1,728,434 patients met the inclusion criteria. Nearly equal numbers of geriatric (49%) and female patients (51%) were included, with respect to young and male
patients respectively. Blunt injury was the most common type (94%), and fall the most common mechanism of injury(63%). 53% of patients had an ISS ≥9 with 12% suffering a severe head injury. More
than one-third of the patients (37%) had a Charlson comorbidity score ≥1. TMPM offered better discrimination than ISS for all patient subsets, which further improved with the addition of other patient
covariates (Table1). Specifically, TMPM alone demonstrated excellent discrimination of >0.90 for patients <65 years of age (AUROC=0.9214) and with penetrating injury (AUROC=0.9316). In
comparison, ISS needed the addition of further patient covariates to demonstrate comparable discrimination in these categories. Both ISS (AUROC=0.7932) and TMPM (AUROC=0.8054)
underperformed for the geriatric patient subset even after inclusion of additional patient covariates.Conclusions: The discriminative ability of injury severity data in a large administrative database is
comparable to that reported for trauma specific databases, such as the NTDB. Reliable prediction of trauma mortality in large administrative databases can aide in assessments of trauma costs and
utilization.



49.09 Time to First Take Back Surgery Predicts Successful Pr imary Fascial Closure in Patients Undergoing Damage Control Surgery

M. J. Pommerening1, J. J. DuBose6, M. D. Zielinski4, H. A. Phelan5, T. M. Scalea6, K. Inaba7, G. Velmahos9, C. E. Wade1, J. F. Whelan3, J. B. Holcomb1, B. A. Cotton1  1University Of Texas Health
Science Center At Houston,Department Of Surgery And Center For Translational Injury Research,Houston, TX, USA 3Virginia Commonwealth University,Division Of Trauma, Critical Care, And
Emergency Surgery,Richmond, VA, USA 4Mayo Clinic,Department of Surgery,Rochester, MN, USA 5University Of Texas Southwestern Medical Center,Department of Surgery,Dallas, TX, USA 6University
Of Maryland,R Adams Cowley Shock Trauma Center,Baltimore, MD, USA 7University Of Southern California,Department Of Surgery,Los Angeles, CA, USA 8Univeristy Of Tennessee Health Science
Center,Department Of Surgery,Memphis, TN, USA 9Massachusetts General Hospital,Division Of Trauma, Emergency Surgery, And Critical Care,Boston, MA, USA.

Introduction: Damage control laparotomy (DCL) and the use of open abdominal (OA) techniques are common and widely accepted techniques in the management of critically injured patients with
abdominal trauma. However, failure to achieve definitive fascial closure after DCL is costly and carries significant morbidity. We hypothesized that time from the initial laparotomy to the first take back
surgery would correlate with the ability to achieve primary fascial closure (PFC).Methods: The AAST Open Abdomen Study Group was a prospective observational multi-institutional study that examined
the natural history of the OA after DCL for trauma. Enrollment lasted over a two year period and patients were included if they were 18 years or older and had non-closure of their abdominal fascia
following the initial trauma laparotomy. Time, in hours, from the completion of the initial laparotomy to the first take back was compared among patients with PFC and those without PFC. Multilevel
logistic regression was used to estimate the odds of PFC for each hour increase in time to the first take back.Results: A total of 572 patients from 14 trauma centers had OAs following DCL. Of these,
517 (90%) survived to 48 hours after arrival and were included in this analysis. Primary fascial closure was achieved in 318 patients (62%). Median time to the first take back surgery was 36 hours (IQR
23-48). After adjusting for patient demographics, intraoperative and 24-hour fluid resuscitation, and operative management variables, increased time to the first take back was associated with a reduced
likelihood of PFC. Specifically, each hour delay in return to the operating room (from initial laparotomy) was associated with a 1.3% reduction in the odds of PFC (OR 0.987; 95% CI 0.974-0.999; p=0.04).
In addition, PFC at the first take back was associated with reduced odds of developing intra-abdominal abscess or abdominal sepsis (OR 0.376; 95% CI 0.164-0.863; p=0.02).Conclusions: Data from
this large, prospective study demonstrate that delays in returning to the operating room in patients with OA are associated with reductions in achieving primary fascial closure. While a causal
relationship cannot be definitively made with this data, these findings suggest that emphasis should be placed on timely returns to the operating room and restoration of normal abdominal domain.



49.10 Distinctiv e Patterns Of Coagulopathy In Renal Disease And Trauma Demonstrated By Thromboelastography

M. P. Chapman1, E. D. Moore1, D. Burneikis1, H. B. Moore1, E. Gonzalez1, C. Ramos1, A. Banerjee1  1University Of Colorado Denver,Department Of Surgery,Aurora, CO, USA.

Introduction: Thromboelastography (TEG) is a viscoelastic hemostatic assay with a rapidly growing range of clinical applications. We have observed that end stage renal disease (ESRD) and the acute
coagulopathy of trauma (ACOT) appeared to produce distinctive TEG tracings. We hypothesized that rigorously definable patterns exist in groupings of TEG parameters, which discriminate between
healthy controls and patients with ESRD and ACOT.Methods: Rapid-TEG (tissue factor and kaolin activated) was performed on blood from consecutive ESRD patients at the time of dialysis access
construction (n=54) and admission blood from consecutive trauma patients requiring a massive blood transfusion (n=16). Plots of independent TEG parameters were analyzed for patterns coupled to
disease state and compared to healthy controls (n=22). Decision trees for taxonomic classification were then built empirically using the “R-Project” freeware statistical software.Results: Minimally
overlapping clusters of TEG results were observed for the three patient groups when coordinate pairs of maximum amplitude (MA) and TEG activated clotting time (ACT) were plotted on orthogonal
axes.  Based upon these groupings, a taxonomical decision tree was constructed using MA and TEG ACT.  Branch points for cluster definition were set at an ACT of 103 seconds, and these branches
subdivided by setting branch points for MA at 60.8 mm for the high ACT branch and 72.6 mm for the low ACT branch. This scheme provided a correct classification rate of 95%.Conclusions: ESRD and
ACOT demonstrate clearly distinct TEG patterns. The coagulopathy of ESRD is typified by a prolonged enzymatic phase of clot formation, with normal to elevated final clot strength. Conversely, ACOT is
typified by both prolonged clot formation and weakened clot strength. Our findings emphasize the importance of pattern recognition in the interpretation of the thromboelastogram. Our taxonomic
categorization is the foundation of a rigorous system for the algorithmic interpretation of TEG based upon cluster analysis. Such a system could serve as the basis for clinical decision support software
for viscoelastic hemostatic assays.
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50.01 19.04 Alcohol Inhibits Osteopontin Induced Expression of TGF-beta1 in Human Mesenchymal Stem Cells: Implications for Fracture Healing in
Intoxicated Patients

J. Driver1, Z. Mi1, J. J. Callaci1, J. B. Mascarenhas1, C. A. Franzen1, G. N. Gupta1, P. Y. Wai1, J. Zhang1, P. C. Kuo1  1Loyola University Chicago Stritch School Of Medicine,Surgery,Maywood, IL, USA.

Introduction: Alcohol (EtOH) intoxication is a risk factor for increased morbidity and mortality with traumatic injuries, in part through inhibition of bone fracture healing. In mice models, EtOH
decreases fracture callus volume, diameter, and biomechanical strength. Transforming growth factor beta 1 (TGF-β1) and osteopontin (OPN) play important roles in bone remodeling and fracture
healing. Mesenchymal stem cells (MSC) reside in bone and are recruited to fracture sites for the healing process. We have previously shown that OPN induces expression of TGF-β1 in MSC by
activating the transcription factor myeloid zinc finger 1 (MZF1) (unpublished). This study aims to investigate the mechanism by which EtOH affects TGF-β1 protein in the fracture environment.Methods:
10 mice were treated with EtOH (2g/kg) or saline followed by an induced bone fracture. Protein was isolated from the resulting bone callus after 3 days and analyzed for TGF-β1 with ELISA. MSC were
exposed to OPN (180 ng/mL), EtOH (25 mM/0.15% v/v), OPN aptamer (APT), and/or mutant aptamer (MuAPT) in 8 combinations for 24 hours. APT binds and inhibits extracellular OPN. TGF-β1 and MZF1
mRNA were detected with RT-PCR. Active and total secreted TGF-β1 protein were detected using ELISA. Chromatin immunoprecipitation assay (CHIP) analyzed the effects of EtOH on RNA pol II and
MZF1 binding to the TGF-β1 promoter/gene and binding of RNA pol II to the MZF1 promoter/gene.Results: EtOH mice exhibited decreased active TGF-β1 protein in the fracture callus (saline vs EtOH):
*Active TGF-β1 pg/mL: 883.6 vs 547.0; *p<0.01. EtOH decreased TGF-β1 and MZF1 mRNA in OPN treated MSC (MSC+OPN vs MSC+OPN+EtOH: **TGF-β1 ΔΔCT: 14.4 vs 2.3; *MZF1 ΔΔCT: 9.5 vs 3.5; **p
< 0.0001, *p<0.001). EtOH decreased active and total secreted TGF-β1 protein in OPN treated MSC (MSC+OPN vs MSC+OPN+EtOH: **Active TGF-β1 pg/mL: 991.7 vs 33.0; **Total TGF-β1 pg/mL:
4,938.0 vs 295.4; **p < 0.0001). EtOH treatment of MSC+OPN abolished binding of RNA pol II and MZF1 to the TGF-β1 promoter. Primer pairs amplified the TATA box of the TGF-β1 promoter and/or 1st

exon of the TGF-β1 gene (MSC+OPN vs MSC+OPN+EtOH: TATA box, Anti-RNA Pol II IP fold enrichment: 1176986.8 vs 1.0; Anti-MZF1 IP fold enrichment: 741455.2 vs 0.5; 1st exon, Anti-RNA Pol II IP fold
enrichment: 676001.4 vs 0.3; Anti-MZF1 IP fold enrichment: 500612.0 vs 0.6). EtOH inhibited MZF1 transcription (MSC+OPN vs MSC+OPN+EtOH: TATA box, Anti-RNA Pol II IP fold enrichment: 3176.7 vs
0.6).Conclusions: Resident MSC are critical for fracture healing and function as a source of TGF-β1 induced by local OPN. EtOH inhibits fracture healing. We have shown that EtOH: 1) reduces TGF-β1
protein in the fracture environment, and 2) decreases MZF1 dependent TGF-β1 transcription and MZF1 transcription.  This is a novel mechanism by which EtOH transcriptionally inhibits OPN induced
TGF-β1 expression in MSC.



50.02 The Effect of Projection Microstereolithographic Fabricated Implant Geometry on Myocutaneous Rev ascular ization

R. M. Clark1, K. N. Cicotte2, P. G. McGuire3, E. L. Hedberg-Dirk2, T. R. Howdieshell1  1University Of New Mexico HSC,Department Of Surgery,Albuquerque, NM, USA 2University Of New Mexico
HSC,Center For Biomedical Engineering,Albuquerque, NM, USA 3University Of New Mexico HSC,Department Of Cell Biology And Vascular Physiology,Albuquerque, NM, USA.

Introduction: Conventional implant fabrication techniques restrict material choice and produce a random architecture and limited control of scale.  Projection microstereolithography (PµSL) uses
computer-controlled light projection to spatially control solidification of a liquid photo-polymerizable resin. Structural parameters such as pore size, configuration, and gradient density can be freely
varied.Methods: The PµSL apparatus consisted of a laptop computer equipped with PowerPoint software, video projector as a UV light source, and mobile stage to allow vertical descent of a beaker
containing the printing solution of methacryloxypropyl-terminated polydimethylsiloxane (PDMS-MA, silicone) and photoinitphenylbis-phophine oxide (BAPO, photoinitiator). From a template mask,
implants were fabricated with and without pores and sterilized by hydrogen peroxide gas. A cranial-based, peninsular-shaped myocutaneous flap was surgically created on the dorsum of C57Bl6 mice
(n=15 total; 5 control flaps, 5 porous [SP] and 5 nonporous [S] implants). Porous and nonporous PDMS implants, tailored to precise flap dimensions, were inserted between the flap and recipient bed
prior to wound closure. Planimetric analysis of photographic images was utilized to determine flap surface viability. Real-time flap perfusion was determined by laser speckle contrast imaging (LSCI).
Image analysis of CD-31 and F4/80 immunostained sections confirmed microvascular density and macrophage localization respectively.Results: Implants were fabricated with a thickness of 134 ± 10
µm (S) and 122 ± 30 µm (SP). Porous implants contained circular pores of average diameter of 271 ± 1 µm, with horizontal spacing of 490 ± 1 µm and vertical spacing of 602 ± 1 µm. Control and (SP)
flaps became engrafted to the recipient site with complete viability. In contrast, distal cutaneous necrosis and resultant flap dehiscence was evident by day 10 in (S) flap mice. LSCI demonstrated
comparable flap revascularization in control and (SP) mice, and lack of distal flap reperfusion in (S) mice. Histologic analysis of day 10 (SP) flaps revealed granulation tissue growing through the pores
providing neovascularization of the distal flap. In contrast, the nonporous implant prevented tissue communication between recipient bed and flap with resultant distal tissue necrosis. Immunostaining
of histologic sections demonstrated marked increases in microvascular density and macrophage count in control and (SP) flaps, and no significant change from baseline in vessel count or
macrophage quantity in (S) flaps.Conclusions: We have fabricated porous and nonporous PDMS implants via a simple and inexpensive technique of PµSL. Using a graded-ischemia wound healing
model, we have shown that (SP) implants allowed myocutaneous revascularization. Future implant designs will include varying pore size, geometry, and gradient as well as polymer composition to
fabricate a 3D biodegradable scaffold.



50.03 Use of constitutiv ely activ e Alk-3 knockout mice do demonstrate the mechanism and nov el treatment strategies for trauma induced heterotopic
ossification

B. Levi1, J. Peterson1, S. Agarwal1, S. De La Rosa1, E. Oluwatobi1, R. Brownley1, A. Cole1, P. S. Cederna1, S. C. Wang1  1University Of Michigan,Ann Arbor, MI, USA.

Introduction: Heterotopic ossification (HO) is a debilitating process characterized by the formation of ectopic bone after trauma, burn injury and amputations. HO formation in trauma and burn patients is
poorly understood at a mechanistic level, which contributes to the dearth of effective therapeutic options.  In this study, we determine the role of BMP type I receptor Alk3 in the development of HO and
target downstream Alk3 signaling with a novel small molecule to prevent HO.Methods: Mesenchymal cells (MSCs) from the bone marrow and adipose compartments were harvested from conditional
knockout mice (KO) with a floxed Bmpr1a gene coding for the Alk3 receptor (N=4 per group).  Adenovirus expressing LacZ was used as control for Alk3 cells and recombination was assessed with LacZ
stain.  MSC osteogenic differentiation was assessed by standard in vitro differentiation assays.   Osteogenic gene expression was assessed by quantitative real-time PCR. For in-vivo analysis of HO
formation, Alk3 conditional KO received an Achilles tenotomy at the midpoint in the left leg and a 30% total body surface area partial thickness scald injury (N=4 per group). Recombinant groups
received local administration of AdCre by subcutaneous injection at the tenotmomy site to inhibit Bmpr1a.  Serial μCT scans were completed 1-9 weeks post injury and HO volume was assessed. 
Functional impairment was assessed by ankle range of motion (ROM).Results: Infectivity rates between AdCre and AdLacZ were comparable by LacZ stain. Cre-mediated knockout of Bmpr1a coding
for Alk3 resulted in significantly decreased osteogenic capability of mouse MSCs as evidenced by reduced alkaline phosphatase (ALP) stain, ALP enzymatic activity, and a three fold decrease osteoid
deposition by alizarin red stain (p<0.05). Similarly, in-vivo ectopic bone formation was significantly reduced 9 weeks post tenotomy and burn by µCT scan in mice that received AdCre injection (Bmpr1a
knockout) at the tenotomy site (p<0.05).  ROM at the ankle was also significantly improved with local recombination by AdCre (p<0.05). Small molecule inhibition of Alk-2 and Alk-3 with a novel small
molecule LDN-193189 resulted in a dramatic decrease in osteogenic differentiation of MSCs in vitro and abrogated HO formation and ROM in vivo (Fig. 1). Conclusions: Bmpr1b plays a vital role in the
osteogenic response to burn injury.  Specifically, Alk3 plays an important role in MSC osteogenic differentiation and HO development and local inhibition of Alk3 reduces HO and joint contractures. Novel
small molecule inhibitors such as LDN-193189 can be used to inhibit Alk3 signaling and prevent the formation of heterotopic ossification and may serve as a viable target for HO therapies.



50.05 Mechanical Testing of Modeled Rib Fractures with Plated Fixation on the Internal Surface

M. J. Goodspeed1, R. Vanderby1, S. Agarwal1  1University Of Wisconsin,Surgery,Madison, WI, USA.

Introduction: Traditionally, rib fractures have been treated non-operatively with pain control, pulmonary toilet, and internal pneumatic stabilization as necessary.  Over the past decade, operative fixation
of ribs has become a popular treatment option; however, this surgery carries with it significant morbidity and discomfort.  A novel surgical drill with an articulating drive shaft has been developed to
facilitate fixation of fractured rib(s) on the internal face of the rib via minimally invasive surgery. Prior to continued development of this novel tool, treatment efficacy of fractured ribs plated on the internal
face must be compared to fixation on the external face. We hypothesized that internal-faced fixation will be at least equivalent in stiffness and durability to standard external-faced fixation.Methods: Forty
model sawbone ribs were cut to simulate an oblique rib fracture: complete and angulated. Each rib was reconstructed by plate fixation on either the internal or external face utilizing a U-plate (Acute
Innovations) or a flat plate with locking screws (Acute Innovations) for each orientation of fixation. The plated ribs were cycled 50,000 times at 10 Hz with loading from 0 to +2N to simulate breathing
loads. Stiffness was measured and recorded at intervals throughout the test.Results: Stiffness for the rib construct when the U-plate was attached to the internal face, 1.55 ± 0.26 N/mm, was greater
than when secured to the external face, 1.15 ± 0.24 N/mm (p = 0.04). However, there was a larger drop  in stiffness between initial and final loading when the U-plate was attached to the internal face
compared to the external face, 2.3% and 1.4% respectively (p = 0.05). Stiffness for the rib construct secured using a flat plate with locking screws on the internal face, 1.41 ± 0.23 N/mm, was greater
than when secured to the external face, 1.06 ± 0.10 N/mm (p = 0.02). Testing showed a similar decrease in stiffness when the flat plate was attached to the internal face compared to the external face,
1.2% and 1.6% respectively.Conclusions: Internal face placement of osteosynthetic plates showed greater stiffness of fixation on model ribs. In addition, flat plates secured to the internal face had
equivalent durability (as defined by drop in stiffness). These two factors suggest fixation on the internal face of fractured ribs utilizing flat plates with locking screws is mechanically similar to current
surgical methods and supports the potential for a video assisted thoracoscopic surgery as a minimally invasive alternative to repair fractured ribs. 



50.06 Celecoxib Inhibits Wound Healing Response in C57L/6J WT Mice

M. Fairweather1, Y. I. Heit1, D. P. Orgill1, M. M. Bertagnolli1  1Brigham And Women's Hospital,Surgery,Boston, MA, USA.

Introduction: Tissue wounding produces an inflammatory response that initiates wound healing.  After injury, infiltrating inflammatory cells and biochemical inflammatory mediators coordinate all
phases of wound healing by modulating angiogenesis, extracellular matrix production, and epithelial cell proliferation.  Cyclooxygenase-2 (COX-2) is an inducible enzyme that is rapidly upregulated in
response to injury, resulting in the production of prostaglandin E2 (PGE2), a primary mediator of inflammation.  Celecoxib is a selective COX-2 inhibitor that is used to treat pain and inflammation
associated with both acute and chronic injury.  A number of studies have examined the role of non-selective cyclooxygenase inhibitors on fracture and tendon healing, yielding mixed results.  Our
objective was to study the effect of selective COX-2 inhibition with celecoxib on cutaneous wound healing.Methods: C57L/6J mice with uniform full-thickness wounds (1cm2) to their dorsum were fed
diet with or without celecoxib (1500 ppm).  Wounds were covered with a semi-occlusive dressing and digital photographs of the wounds were taken on day 2, 4, and 7.  Wound closure analysis
measured wound contraction, re-epithelialization, and open wound as a percentage of the initial wound area, and was quantified by planimetry.  Wounds were excised en b loc at day 7 to examine
cellular proliferation, angiogenesis, cytokine production, and extracellular matrix formation.Results: Celecoxib-induced reduction in wound PGE2 levels were documented by ELISA on day 7 post-
wounding.  Wound contraction and re-epithelialization were significantly reduced by celecoxib treatment, resulting in a 20% greater open wound area at day 7 (p<0.05) (Figure 1).  In response to
celecoxib treatment, Ki-67 immunohistochemistry revealed decreased epithelial cell proliferation.  Angiogenesis, as evidenced by the presence of CD31 positive stromal cells, was also significantly
decreased with celecoxib treatment.  Finally, celecoxib treatment resulted in markedly reduced extracellular matrix components including collagen and myofibroblasts.Conclusions: Wound healing is
significantly delayed by celecoxib treatment.  These data indicate that COX-2 and its downstream product PGE2 modulate the activity of multiple essential functions of the inflammatory stroma, including
epithelial proliferation, angiogenesis and extracellular matrix production.  As a result, re-epithelialization and wound closure are delayed by celecoxib treatment.  These findings have potential clinical
implications in post-operative wound management.



50.07 Chronic Restraint Stress Increases Tissue SDF-1 at the Site of Injury and Impairs Healing

L. E. Bible1, A. A. Marano1, Z. C. Sifri1, W. D. Alzate1, D. H. Livingston1, A. M. Mohr1  1Rutgers, The State University Of New Jersey- New Jersey Medical School,Department Of Surgery,Newark, NJ, USA.

Introduction: Following traumatic injury and hemorrhagic shock there is significant bone marrow (BM) dysfunction.  Hematopoietic progenitor cell (HPC) growth is suppressed in BM and mobilization of
HPCs to peripheral blood and site of injury is increased.  The difference between current animal models of trauma and critically ill trauma patients may be due to the daily stress and persistent
hypercatecholaminemia that occurs while in the ICU. To mimic chronic stress, rodents underwent daily restraint stress to evaluate its effect on HPC mobilization, particularly stromal cell derived factor-1
(SDF-1), a chemoattractant for the homing of HPCs.Methods: Male Sprague-Dawley rats (N=4-6/group) underwent lung contusion (LC ) or lung contusion and hemorrhagic shock (LCHS) followed by six
days of chronic restraint stress (CRS).  CRS consisted of a 2 hour restraint period interrupted with repositioning and alarms every 30 minutes to prevent habituation.  All animals were sacrificed 7 days
following their initial injury or for CRS alone following 6 days of restraint stress.  Naïve animals underwent seven days of daily handling. On day 7, lungs were harvested for histology and SDF-1 was
determined via ELISA in lung tissue and plasma. Data presented as mean±SD; *p<0.05 vs. LC and **p<0.05 vs. LCHS by t-test.Results: Histologic analysis of injured lung tissue demonstrates that
CRS significantly increases Lung Injury Scores in injured lung tissue following LC and LCHS (Table 1). The number of inflammatory cells in significantly increased in injured tissue with the addition of
CRS (Table 1). Chronic restraint stress significantly increases levels of SDF-1 in injured lung tissue without significant change in plasma SDF-1 levels. Conclusions: Chronic stress impairs healing of
injured lung tissue following LC and LCHS. Chronic stress significantly increases levels of SDF-1 in injured lung tissue without significant change in plasma SDF-1 levels.  The addition of daily restraint
stress following injury is associated with dysfunctional wound healing by the continued recruitment of HPCs and the persistent elevation of SDF-1 at the site of injury.  Ameliorating chronic stress
following severe injury may improve BM dysfunction and healing of injured tissue.



50.08 Cross-Talk between TGFbeta1 and BMP Signaling Modulates Apoptotic Activ ity in Calv arial Osteoblasts and Dural Cells and Influences the
Regenerativ e Potential of Calv arial Bones.
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Introduction: Craniofacial skeletal defects pose a significant biomedical burden not optimally met by current reconstructive approaches. A need exists to understand calvarial osteoblast biology to
promote endogenous regeneration. Studies on transgenic mice established that frontal bones arise from neural crest and parietal bones from paraxial mesoderm. Frontal neural crest-derived
osteoblasts (FOb) possess greater osteogenic potential relative to parietal osteoblasts (POb) and reduced apoptotic activity. This is partly due to increased TGF-β1 signaling, known to promote
apoptosis in different cell types. Determining a signaling network that modulates apoptotic activity is worthwhile. We previously promoted calvarial regeneration in vivo by inhibiting TGF-β1 signaling. In
this study we investigate the effect of this pathway on apoptotic activity and the intriguing finding of cross-talk with pro-osteogenic BMP signaling.Methods: Non-critical calvarial defects were made in
parietal bones of CD-1 mice. A collagen sponge was used to deliver TGF-β1 (400ng) or its small molecule inhibitor SB431542 (SB, 26mM). Micro-CT evaluation of defects was done for 8 weeks and
osseous healing calculated using GE Microview. IHC was performed on calvarial sections for Phospho-Smad 2, a downstream effector of TGFβ signaling, to assess whether SB was effectively
inhibiting this pathway in vivo. A Caspase-3 fluorometric protease assay was used to assess apoptotic activity in dural cells and POb during osteogenic differentiation. POb cell lysates were collected at
different time points of osteogenic differentiation and immunoblotting was performed for downstream effectors of the TGF-β1 pathway (P-Smad2) and BMP pathway (P-Smad5).Results: Delivery of TGF-
β1 significantly reduced healing relative to non-treated defects (*p<0.05). Inhibition of TGF-β1 signaling using SB resulted in significantly enhanced regeneration (*p<0.05). IHC for downstream effectors
of TGF-β1 signaling, Phospho-Smad 2 and 3, established that this pathway was being inhibited in vivo.  The apoptosis assay demonstrated a significant reduction in apoptosis in POb and dura with
TGF-β1 inhibition (*p<0.05). Immunoblotting for P-Smad2 showed effective inhibition of TGF-β1 signaling by SB. SB treatment also led to increased P-Smad 5, a downstream effector of BMP signaling,
suggesting cross-talk between these two pathways.Conclusions: We demonstrate that increased TGF-β1 signaling impairs calvarial healing while inhibition promotes it. TGF-β1 inhibition significantly
reduces apoptotic activity in POb and dural cells undergoing osteogenic differentiation. The study builds on this finding to demonstrate the presence of cross-talk between TGF-β and BMP signaling
during osteogenic differentiation with the latter being potentiated upon inhibition of the first. These data highlight the potential for small molecule inhibitors as a novel therapeutic approach for treatment
of craniofacial defects.
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Introduction: The onset of stem cell-based therapies has revolutionized the field of regenerative medicine. In particular, autologous adult stem cells emerged as a promising source of
nonimmunogenic cells for the treatment of many soft tissue disorders. In the past decade adipose-derived stem cells (ASCs), adult pluripotent stem cells found in the stroma of adipose tissues, have
been identified as an exceptionally interesting donor cell source. Not only can ASCs be harvested through minimally invasive procedures such as liposuction, they also have the potential for stimulating
angiogenesis and vasculogenesis after transplantation into ischemic tissues, further aiding wound healing.In the clinical setting, however, optimizing administration of ASCs is a critical factor in
determining the efficacy of treatment. The method of delivery plays an integral role in prolonging the survival and functionality of administered cells. Thus, the goal of our study is to compare several
methods for administration of ASCs to excisional wounds in order to determine the delivery method through which the maximal therapeutic efficacy of ASCs might be attained.Methods: Two 6mm full
thickness excisional wounds were created on the dorsum of each wild-type (WT) FVB mouse. ASCs harvested from the inguinal fat pads of transgenic FVB-L2G mice were applied to each wound via
different cell delivery methods. In all, four different methods for delivering ASCs were studied: cell suspension in PBS injected under the wound, ASCs in matrigel injected under the wound, ASCs in
matrigel placed over the wound, and ASCs in bioengineered pullulan-collagen composite dermal hydrogel placed over the wound. Wounds with no therapeutic cells were used as control. As the ASCs
from the L2G transgenic mice luminesce when interacting with injected luciferin, this enabled the quantification of ASCs in vivo through bioluminescent imaging (BLI). The effectiveness of the
treatments was recorded over a period of two weeks using two parameters: the survival of ASCs in vivo using BLI, and via quantification of the rate of wound healing.Results: Cutaneous wounds treated
with ASCs delivered with hydrogel displayed the highest therapeutic cell survival on day 5 as well as the fastest wound healing. Wounds treated with ASCs delivered with hydrogel scaffold achieved full
closure on day 11.4 versus day 14 for no treatment (*p<0.001). This was significantly earlier than excisional wounds treated with all other delivery methods, which fully closed on day 12.9
(*p<0.004).Conclusions: We conclude that ASC delivery into wounds via hydrogel scaffolds is the superior method based upon cell survival and wound healing. As the precise mechanisms by which
hydrogel acts to preserve cell function remains undefined, future studies will be geared towards improving understanding of the characteristics of this technique for stem cell delivery.Support was
provided by the Sarnoff Cardiovascular Foundation and the California Institute for Regenerative Medicine (CIRM).



50.10 Inhibition of Notch signaling Reduces Healing of Splinted Cutaneous Excisional Wounds in Mice

M. A. Brenner1, A. Thompson2, T. J. Jaraczewski1, P. R. Pathak1, M. I. Roy1, T. W. King1  1University Of Wisconsin,Division Of Plastic Surgery, Department Of Surgery,Madison, WI, USA 2University Of
Wisconsin-Platteville,Platteville, WI, USA.

Introduction: Complications due to impaired wound healing affect millions of people throughout the world & management of wounds in the US alone cost more than $20B/yr. The predominant cell type
in cutaneous wound healing are keratinocytes, which proliferate, migrate across the wound bed, & then differentiate into a multilayered, waterproof barrier. Our lab is interested in increasing the
efficiency of the wound healing process to help negate some of the problems with non-healing wounds by investigating the underlying mechanisms that regulate this process. Previously, we have
shown that the Notch signaling pathway plays a role in keratinocyte proliferation & migration in vitro. Here, we tested the effects of inhibition of Notch signaling on re-epithelialization of wounded
epidermis in a murine stented wound model that resembles cutaneous healing by granulation tissue deposition similar to humans. Our hypothesis is that blocking the Notch pathway will decrease
wound healing in otherwise healthy mice.Methods: 6 week old, healthy male mice were anesthetized & after depilation, full-thickness wounds were placed on their backs extending through the
panniculus carnosus (n=9). A 12 mm dia. silicone stent was secured around each wound with cyanoacrylate glue & interrupted 6-0 nylon sutures to prevent healing by contraction. Wounds were
dressed with sterile N-terface & Tegaderm, then the mice were wrapped with Coban, which was secured with Transpore tape. Dressings were changed every day after topical application onto the open
wound bed of the Notch inhibitor, DAPT (30 uM) or vehicle (0.1% DMSO) for 10 days. Digital photographs were taken at every dressing change. At the end of the experiment, the mice were sacrificed &
wounds were harvested for histological analysis. Wounds were analyzed using ImageJ software & expressed as a ratio of wound area to stent area, with scaling normalized to the inner circumference
of the splint as a standard. Wound area was calculated as a percent area of the original wound size. Statistical significance was defined as p<0.05 using one-tailed t-test. Results: Partial to complete
re-epithelialization was seen in the wounded tissues over the experimental period in both the control & DAPT treated groups.  Rates of wound closure were significantly reduced in DAPT treated
wounds compared to control (p<0.02).  No significant local side effects such as increased edema or allergic reaction were noted in the DAPT-treated mice.Conclusions: DAPT decreases re-
epithelialization of cutaneous wounds in the in vivo murine stented wound healing model, indicating that Notch signaling plays a crucial role in wound healing in immunocompetent mice. Histological
analysis including markers for keratinocyte migration, proliferation & angiogenesis/vascular density are underway. Based upon our findings, further study of Notch in wound healing should be
conducted which may then lead to better therapeutics for the wound healing process in patients.



51.01 19.07 Aggressiv e Venous Thromboembolism Prophylaxis Reduces VTE Ev ents in Vascular Surgery Patients

A. J. Layne1, T. Hecht2, B. M. Jackson2, E. Y. Woo2, R. M. Fairman2, J. I. Rohrbach2, G. J. Wang2  1Jefferson University Hospital,Philadelphia, PA, USA 2Hospital Of The University Of
Pennsylvania,Vascular Surgery,Philadelphia, PA, USA.

Introduction: Venous thromboembolism (VTE) is a potentially preventable complication following surgery.  There is variation with regard to the most effective mode of prophylaxis. We sought to
determine if an aggressive approach to venous thromboembolism prophylaxis would reduce venous thromboembolism rates on the inpatient vascular surgical service.Methods: Vascular inpatients
from a single institution from July 2010-March 2013 were included in the analysis.  A protocol for venous thromboembolism prophylaxis was rolled out on the inpatient vascular surgical service
11/2011.  This included subcutaneous (SQ) heparin initiation within 24 hours of admission unless deemed inappropriate by the attending, as well as intermittent compression devices (ICD) and
compression stockings (CS). The rate of VTE was compared prior to and following the intervention. Patients were compared using the AHRQ comorbidity categories, APR-DRG Severity of Illness,
Insurance status and Principle procedure. T-tests were used to compare continuous variables and chi-square analysis used to compare categorical variables.Results: There were 1483 vascular
patients in the pre-intervention group and 1652 patients in the post- intervention group. The rate of pharmacologic prophylaxis was 52.57% pre-intervention compared to 69.33% post-intervention
(p<0.001).  The rate of pharmacologic or mechanical prophylaxis was 91.76% pre intervention compared to 93.10% post intervention (p=0.54). The overall rate of VTE prior to the intervention was 1.49%
compared to after intervention which was 0.38% (p=0.033). The DVT rate prior to intervention was 1.09% vs 0.189% after intervention (p=0.0214). The rate of pulmonary embolism trended towards a
significant reduction with the intervention (0.681% vs 0.189%, p=0.095). There were no statistically significant differences in patient groups based on gender, comorbidity category, severity of illness, or
insurance type.Conclusions: The overall rate of VTE was reduced by 75% after the initiation of a standard protocol for pharmacologic VTE prophylaxis.These findings justify an aggressive approach to
VTE prophylaxis in vascular surgery patients.



51.02 Explor ing Temporal Trends in AAA repairs - The Decline of Open Abdominal Aortic Aneurysm Repair

J. P. Knepper1, J. B. Dimick1, K. A. Gallagher1, G. R. Upchurch2, N. H. Osborne1  1University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA 2University Of Virginia,Department Of
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Introduction: As the rate of endovascular abdominal aortic aneurysm repairs (EVARs) has been steadily increasing, the number of open abdominal aortic aneurysm (AAA) repairs has been decreasing.
Although population based analyses of the rates of aneurysm repair have previously been reported, little data has analyzed the shift in aneurysm surgery across hospitals and providers.  We sought to
explore the shift toward endovascular surgery at the hospital and provider level.Methods: Patients undergoing AAA repair (open and endovascular) were identified using Medicare part A data. This data
included 100% of beneficiaries undergoing AAA repair (both open and endovascular repairs) between 2003 and 2009.  The type of operation was identified using the ICD9 procedure codes associated
with each patient. We identified all hospitals and providers performing AAA surgery using their Medicare identifiers and UPIN/NPI identifiers.  Hospital and provider level analyses were then performed
using STATA 12.1 and ArcGIS software.Results: From the years 2003 through 2009, there were 178,809 aortic aneurysm repairs among Medicare beneficiaries, 72, 963 open repairs and 105,846
EVARs.   EVAR surpassed open AAA repairs in prevalence (14,844 vs13,047) in 2005.   But since that time, EVAR has eclipsed open repairs (18,013 vs. 6,157) with 74% being performed via
endovascular approach in the most recent year.  The number of centers performing these endovascular procedures has consistently increased over time. In 2003, 953 hospitals performed EVAR and
1921 hospitals performed open aneurysm repairs. In comparison, in 2009, 1,439 hospitals performed EVAR and 1,310 hospitals performed open repairs.  The number of practitioners performing EVAR
and open AAA repair has followed a more dramatic pattern.  Surgeons performing open AAA repairs decreased from 5,075 in 2003 to 2,607 providers in 2009. Conversely, providers performing EVAR
increased from 2,393 in 2003 to 3,921 providers in 2009.  Among providers performing EVAR, the median number of aneurysm repairs per provider has increased from 7 (IQR 11, SD 11.15) in 2003 to
8 (IQR 9, SD 8.76). In comparison, the median number of open repairs has decreased from 5 (IQR 7, SD 5.54) to 3 (IQR 4, SD 3.59) in 2009.Conclusions: As EVAR has become the dominant repair
type in the United States for AAA, the number of hospitals and providers performing open AAA repairs has symmetrically dropped.  Although EVAR has continued to disseminate to more hospitals and
providers, only half of the number of providers perform open AAA repairs in 2009 as compared to 2003. This significant decline in the number of providers performing open AAA repair will impact not only
the availability of skilled providers, but also the training of future surgeons. Further investigation is warranted to understand the evolving referral patterns of open aneurysm repairs.



51.03 Finite Element Models Prov ide Superior Prediction of Abdominal Aortic Aneurysm Growth Compared to Aneurysm Geometr ic Indices

E. K. Shang1, D. P. Nathan1, E. Lai1, R. C. Gorman1, J. H. Gorman1, E. Y. Woo1, G. J. Wang1, R. M. Fairman1, C. F. Barker1, B. M. Jackson1  1University Of Pennsylvania,Department Of
Surgery,Philadelphia, PA, USA.

Introduction: Peak wall stress (PWS) derived from finite element analysis (FEA) of abdominal aortic aneurysms (AAAs) predicts clinical outcomes better than maximum diameter.   Unfortunately, FEA is
computationally intensive and therefore is currently unsuited for broad clinical application.  Meanwhile, purely geometric indices can be derived more easily from computed tomographic imaging.  We
compared FEA’s ability to predict aneurysm growth with that of various geometric indices.   Methods: Patients with AAAs (n=30) undergoing serial radiologic surveillance were identified.  Aneurysm
expansion, as a proxy for rupture risk and need for repair, was measured.  Custom MATLAB algorithms generated aortic geometric models including local wall thicknesses from CTA images, and a
total of 20 shape, size, thickness, and curvature based-indices were calculated.  3D models were also loaded with systolic blood pressure using FEA to calculate PWS. Results: The average radiologic
follow-up time was 23.9±13.4 months and the average growth rate was 2.6±1.5 mm/year.  The average PWS was 238±68 kPa, and was highly correlated with aneurysm growth (r=0.87, P<0.001).   Of
the examined geometric indices, only aortic wall thickness at aneurysm neck (r=-0.51, P=0.002) and maximum Gaussian curvature (r=0.49, P=0.003) were significantly associated with aneurysm
growth.  Combining these two variables in multivariate regression yielded a statistically inferior model to simple regression containing PWS alone (P=0.03 using Clarke’s test for non-nested
models). Conclusions: Patient-specific PWS calculated using FEA was a superior predictor of AAA growth compared to geometric indices, suggesting that biomechanical simulation accurately predicts
clinical outcome.  Therefore, further work is warranted to make FEA accessible, expeditious, and facile. 



51.04 Short-term Physical Inactiv ity Impairs Vascular Function
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Introduction: Sedentarism, also known as physical inactivity, is an independent risk factor for cardiovascular diseases. Mechanisms thought to be involved include insulin resistance, dyslipidemia,
hypertension, increased inflammation and other metabolic factors. It is unknown whether changes in vascular and endothelial function also contribute to this excess risk. We hypothesized that an acute,
short-term exposure to sedentarism would lead to vascular dysfunction and increased inflammation.Methods: Five healthy subjects (4 males and 1 female) underwent 5 days of strict bed rest to
simulate physical inactivity. Measurements of vascular function (flow-mediated brachial and femoral artery vasodilation [FMD] to evaluate endothelial function; arterial tonometry to assess arterial
resistance) and inflammation (hsCRP, IL-6, TNF-α, sICAM) were made before bed rest, during (days 1, 3, 5) and after 2 days of recovery. Subjects maintained an isocaloric diet throughout.Results: Bed
rest led to significant decreases in brachial artery and femoral artery FMD [Brachial: 11 ± 3% pre-bed rest vs. 9 ± 2% post-bed rest, P=0.04; Femoral: 4 ± 1% vs. 2 ± 1%, P=0.04; see Fig1a,b]. Peripheral
and central augmentation indices increased with bed rest [Peripheral: 44 ± 11 vs. 52 ± 14, P=0.01; Central: -4 ± 9 vs. 5 ± 11, P=0.03]. Diastolic blood pressure measured by tonometry increased [58 ± 7
mmHg vs. 62 ± 7 mmHg, P=0.02], while neither systolic blood pressure nor heart rate changed. Subjects’ weight had a decreasing trend [81± 11 kg vs. 75 ± 15 kg, P=0.08]. No significant changes in
inflammatory biomarkers were observed. After 2 days of recovery, FMD in both arteries appeared to improve from post-bed rest values but did not fully return to baseline.Conclusions: Acute exposure to
sedentarism leads to a decrease in endothelial function and increases in arterial resistance and diastolic blood pressure. These changes were not coupled with changes in circulating inflammatory
biomarkers. We speculate that inactivity promotes a vascular “deconditioning” state characterized by arterial stiffness and increased basal arterial tone, leading to a weakened endothelial cell response
and diminished vasodilation. These findings are especially relevant to individuals who are sedentary as well as patients who are hospitalized, suggesting that mobility should be encouraged to prevent
deterioration of vascular function.



51.05 A Critical Examination of the HeRO Catheter Performance in Challenging Hemodialysis Access Cases

D. J. Torrent1, M. R. Maness1, S. D. Kachare1, J. N. Zink1, C. E. Haisch1, R. C. Harland1, C. Morgan1, R. L. Guyton1, A. G. Colomb1, D. W. Barham1, E. C. Katz1, M. C. Stoner1  1East Carolina University
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Introduction: The Hemodialysis Reliable Outflow (HeRO) catheter is a hybrid graft-stent construct designed to address central venous occlusive disease. While initial experience has demonstrated
excellent mid-term patency rates, subsequent studies have lead to external validity questions. The purpose of this study is to examine a single-center experience with this catheter is challenging access
cases.Methods: A three-year retrospective study representing the authors’ cumulative HeRO catheter experience was undertaken. The primary endpoint was graft failure or death, with secondary
endpoints including procedural complications and secondary intervention rates. Data were analyzed with univariate and multivariate methods.Results: Forty patients with a mean follow-up of
397.3±45.0 days (15,892 patient-days) were available for analysis. The most common etiology of renal failure was diabetes and hypertension (37.5%), and 70% had more than 1 prior access
procedure. Twelve month survival was 70.5%. Primary patency at 6 and 12 months was 33.3% and 13.5% respectively. Secondary patency with survival at 6 and 12 months was 83.3% and 50.0%
respectively. A linear regression model showed that time to the first intervention significantly predicted the number of subsequent interventions when controlling for total time with the catheter (p =
0.006). Cox model for time to first intervention was significant (p = 0.0006) when controlling for number of subsequent procedures with the following variables included: hypertension, functional status,
age, race, and prior procedures.Conclusions: These data on the patency and primary outcome data diverge significantly from initial multicenter studies, and represent a real-world application of this
technology. There is evidence that some patients require an increased secondary intervention rate independent of total time with the catheter. Further analysis, such as cost-efficacy modeling, is
justified based on this study. At present, use of the HeRO catheter should be judicious, and outcome expectations should be reduced compared to published initial data, when applied to a challenging
cohort of end-stage renal failure patients.
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Introduction: Cardiovascular disease is often a diffuse process affecting several vascular beds throughout the body. Although the biomechanical characteristics of the large elastic and muscular
arteries likely influence the response to therapeutic interventions and even the underlying pathophysiologies of atherosclerosis and aneurysm disease, a comprehensive analysis of human arterial
biaxial mechanical properties has not yet been reported.Methods: Planar biaxial extension was used to establish the passive mechanical properties of human thoracic (TA, n=7) and abdominal (AA,
n=6) aorta, common carotid (CCA, n=19), subclavian (SA, n=11), renal (RA, n=12) and common iliac (CIA, n=14) arteries from 9 deceased subjects (62 ± 11 yo). Histological evaluation with Verhoeff’s
stain determined the orientation of collagen and elastic fibers in each specimen. Experimental data were then used to determine constitutive parameters for a structurally-motivated constitutive law that
accounted for both the non-linearity (i.e. deformation disproportionate to force) and anisotropy (i.e. direction-dependent mechanical properties) of the tissue.Results: All arteries demonstrated
appreciable anisotropy and large non-linear deformations (Figure). Under equibiaxial loads, most CCA, SA, TA, AA and CIA specimens were stiffer longitudinally, while most RAs were stiffer
circumferentially. Reversed anisotropy was occasionally demonstrated for all arteries except TA. The CCA was the most compliant, least anisotropic and least frequently diseased of all arteries, while
CIA and AA were the stiffest and the most diseased. Age correlated with severity of atherosclerosis in all arteries except for the CIA. Laterality did not appear to influence disease severity. Elastic fibers in
the aorta, SA and CCA were uniformly and circumferentially distributed throughout the media, while in the RA and CIA, axially aligned elastic layers were concentrated near the adventitia (Figure).
Constitutive modeling provided good fit to the experimental data for most arteries.Conclusions: Biomechanical and architectural features of major elastic and muscular arteries in the human body differ
depending on location. The functional environment of each artery likely influences structure and mechanical behavior. A better understanding of localized arterial mechanical properties may support the
development of site-specific treatment modalities for arterial disease.







51.08 Racial Disparit ies in Early Graft Failure following Infrainguinal Bypass Surgery: An Analysis of the ACS-NSQIP Database.
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Introduction: National efforts to improve postoperative outcomes are being made in an effort to control the rising costs of healthcare. Racial and ethnic differences are found across an array of vascular
surgical procedures, and have been shown to be responsible for disparate outcomes. We sought to identify racial disparities in 30-day post-operative graft failure following infrainguinal bypass in an
effort to define targets for improved healthcare in minorities.Methods: We queried the American College of Surgeons - National Surgical Quality Improvement Program database from 2005-2011 for all
patients undergoing infrainguinal bypass. Patients were stratified by race and a bivariate analysis was done to assess pre- and intraoperative risk factors for the primary outcome of 30-day graft failure.
A multivariable logistic regression model was generated to assess the independent association of race with graft failure.Results: A total of 16,276 patients were identified, with 12,536 (77%) whites,
2,940 (18%) blacks, and 800 (5%) Hispanics. Black patients were more likely to be younger, female, current smokers, and on dialysis (p<.001, all). In addition, whites were less likely to present with
critical limb ischemia (CLI) compared to blacks and Hispanics (44 vs. 55 vs. 53% respectively; p<.001). Similarly, fewer whites underwent femoral-tibial (31 vs. 35 vs. 39% respectively) or popliteal-tibial
level bypasses (9 vs. 13 vs. 16%) than blacks and Hispanics, respectively (p<.001, all). There was no difference in the use of autogenous conduit across the groups (p=.27). Unadjusted risk of early
graft failure was greater in blacks (6.7 vs. 4.5%; p<.001) and Hispanics (6.0 vs. 4.5%; p=.06) compared to whites. On multivariable analysis, only black race remained independently associated with
early graft failure (Adjusted OR: 1.26; 95% CI [1.13-1.61]; p=.009). The trend seen in Hispanics was driven by the higher prevalence of CLI and the need for tibial level revascularization.Conclusions:
Both blacks and Hispanics present with more advanced peripheral vascular disease, requiring a more distal revascularization. Black race was independently associated with early graft failure after
infrainguinal bypass. These results suggest the possible lack of early access and consistent utilization of healthcare for minorities, and should be a target for improved outcomes. 



51.09 Laparoscopic Peritoneal Dialysis Catheter Placement is Associated with Decreased Risk of Perioperativ e Peritonitis and Reoperation
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Introduction: The optimal method for placement of peritoneal dialysis (PD) catheters is unclear. The objective of this study was to compare the outcomes of laparoscopic and open surgical placement
of PD catheters.Methods: Patients who underwent open (OPD) and laparoscopic (LPD) surgical placement of PD catheters between 2005 and 2010 were identified from the American College of
Surgeons - National Surgical Quality Initiative Project dataset using CPT and ICD codes. Perioperative outcomes including mortality, surgical site infection (SSI), peritonitis, reoperation, operative time,
hospital length of stay (LOS) were compared using student T test.Results: There were 1,577 PD catheter placement procedures in our study and most were performed laparoscopically (88.7%). Eighty
three percent of PD catheter placement procedures were performed by general surgeons, mostly, under general anesthesia (94%). Although perioperative mortality and SSI were similar between these
cohorts, OPD was associated with a higher rate of perioperative peritonitis (3.4% vs. 1.1%, p=.02) and need for reoperation (11.2% vs. 5.1%, p=.001). Operative time was significantly longer with LPD
(54±38 vs. 48±49 minutes, p<.0001) but LOS was similar between both procedures (LPD:2±11 vs.OPD: 3.4±2 days, p=.10). In multivariate analysis, OPD was independently associated with increased
risk of perioperative peritonitis (Odd ratio 2.4, 95% Confidence Interval 1.3-4.2, p=.003).Conclusions: Laparoscopic peritoneal catheter placement is the most common current method of PD catheter
placement and despite longer operative times, it is associated with lower risk of perioperative peritonitis and reoperation. When possible, PD catheters should be placed laparoscopically.



51.10 Preclinical Assessment of Host Remodeling of a Bioengineered Blood Vessel
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Introduction: Bioengineered human blood vessels (Humacyte, Inc.) are being studied as arterio-venous access conduits in patients on hemodialysis.  The purpose of this study was to determine the
remodeling events that occur in the bioengineered blood vessels, after implantation into large animal models as arterial or arterio-venous grafts. Methods: Bioengineered blood vessels are grown from
human vascular cells that are cultured on a biocompatible polymer matrix inside of disposable bioreactors.  After culture, engineered blood vessels are decellularized, creating an acellular conduit
comprising human extracellular matrix proteins.  These bioengineered blood vessels have been studied as end-to-end arterial grafts (vervet monkeys) and as arterio-venous grafts (baboons) for up to 6
months.  Results: After implantation, the acellular grafts remodeled to incorporate host smooth muscle and endothelial cells.  Repopulation was most rapid at the anastomoses, but was notably
extensive in the mid-sections of long grafts after 3-6 months.  The graft extracellular matrix was also remodeled, with evidence of new host-derived matrix, and improvements in the organization of
extracellular matrix components (e.g., collagen).  Bioengineered vessels explanted from primates showed significantly higher suture retention strengths than the original, implanted vessels.  Lastly,
studies in a porcine model showed that the grafts are resistant to anastomotic intimal hyperplasia, and display lower levels of mTOR pathway activation than do matched autologous vein grafts. 
Indeed, a total of > 25 implants in large animals has shown no evidence of hemodynamically significant intimal hyperplasia. Conclusions: In conclusion, there is extensive cellular repopulation and
matrix remodeling of the bioengineered blood vessels in vivo.  This remodeling transforms the graft into a living vascular structure.  The remodeled vessel is mechanically stronger than the original
implanted bioengineered vessel, indicating favorable remodeling in vivo. 



54.01 Burnout and Career Satisfaction Among Men and Women Young Academic Surgeons
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Introduction: A 2008 American College of Surgeons survey regarding burnout and career satisfaction included a cohort of 1498 young academic surgeons (663 Associate. Professors; 727 Assistant.
Professors; 108 instructors), the largest sample ever analyzed. Methods: Validated survey tools were used to identify burnout, mental and physical QOL, symptoms of depression and career
satisfaction. Comparisons were tested using Wilcoxon-Mann-Whitney tests and Fisher’s Exact tests. Survey questions were analyzed with univariate and multivariate (MV) analysis.Results: Significant
differences (p<0.001) between Assoc. Prof. and Asst. Prof. included: age (48 vs 41 yrs), female gender (17% vs 27%); have children (87% vs 77%), and spouse works outside home (55 vs 66%).
Burnout incidence was the same (40% vs 41%), as was + depression screen (28.5 vs 31%), while career satisfaction was lower among Asst Prof. (78% vs 70%, p<0.0001). Factors independently
associated with burnout in MV analysis were: + depression screen (p=0.0003, OR 5.5), work/home conflict (WHC) (0.0006, OR 1.8), and insufficient time for personal/family life (p=0.0017, OR 2.1), while
career satisfaction was negatively correlated with burnout (p<0.0001, OR 0.3), + depression screen (p=0.0028, OR 0.5) and most recent WHC resolved in favor of work responsibilities (p=0.01, OR 0.7). 
The pooled data was used to examine gender differences. Compared to 1153 males, the 336 female surgeons were more likely to be younger (45 vs 41 yrs), single (7% vs 27%), have a partner or
spouse working outside the home (53% vs 86%), and married to another surgeon (5% vs 20%), Burnout and screen+ for depression rates were slightly higher among women while mental quality of
life scores were slightly lower. MV analysis among male surgeons showed the independent predictors of burnout were: + depression screen (p<0.001,OR 7.1), work schedule not leaving enough time
for personal/family life (p=0.0001, OR 2.1), recent WHC in last 3 weeks (p<0.0001,OR 1.9), recent WHC resolved in favor of work( (p=0.004, OR 1.5) or resolved in favor of personal responsibility
(p=0.007,OR 1.7) vs. able to meet both responsibilities, and hours worked (p=0.04, OR 1.01). Among women surgeons, the independent predictors of burnout were: + depression screen (p<0.0001, OR
3.0),work schedule not leaving enough time for personal/family life (p=0.005, OR 2.6), recent WHC in last 3 weeks (p=0.009, OR 2.1) and hours worked per week (p=0.001, OR 1.03).Conclusions: Two
in five young academic surgeons have burnout during the early/mid-career phase of their academic career. Results were similar when comparing men and women. Promoting more awareness of the
condition, mentoring, resolving WHC, and proactive personal wellness habits are important strategies to mitigate or prevent the adverse consequences.
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Introduction: Adequate evaluation of medical student performance during the surgical clerkship is controversial.  Clinical performance is often based on subjective faculty scoring, whereas objective
knowledge is based from written examinations.  Uncertainty exists whether these measures correspond or are even relevant to assess student performance. Students often voice concern that
performance on written examinations does not adequately demonstrate performance in the clinical arena. We hypothesized that student evaluations correlate with performance on the NBME surgical-
shelf examination.  Methods: Data was collected from the 2011-2012 academic year.  The core surgical clerkship consists of 2 four week rotations.  Each medical student undergoes a ward evaluation
completed by faculty and senior residents using a 7-point Likert scale assessing medical knowledge, clinical reasoning, data gathering, communication, professionalism, and future performance
potential in surgical residency. In addition, students undertake the NBME examination, where performance is recorded as a percentile score adjusted to national standards. Statistical analysis was
performed using ANOVA and Pearson correlation coefficient.  Results: A total of 129 medical students were studied.  Scores on the NBME ranged from the 52nd percentile to the 96th percentile with an
average in the 75th percentile (± 9). Clerkship scores ranged from 3.2 to 7.0 with a mean of 5.7 (± 0.8). There was a strong positive association between higher NBME score and higher clerkship
evaluations shown by a Pearson correlation coefficient of 0.47 (p<0.001).  Students clustered with below average ward evaluations (3.0-4.0) were in the 69.5th percentile of NMBE scores, whereas
students clustered with above average ward evaluations (6.0-7.0) were in the 79.2th percentile (p<.001).  Conclusions: A strong positive relationship exists between subjective ward evaluations and
NBME performance. This data may afford some confidence to surgical faculty and surgical resident ability to accurately evaluate medical students during clinical clerkships. Understanding factors in
student performance may help improve the surgical clerkship experience. 



54.03 A Nov el Standardized Physical Model Based Curr iculum To Teach Fasciotomy Of The Lower Extremity

M. W. Bowyer1, E. M. Garofalo1, D. A. St Andre2, R. R. Miller2, B. L. Holt1,2, J. A. Bailey1,2  1Uniformed Services University Of The Health Sciences,Norman M. Rich Department Of Surgery,Bethesda, MD,
USA 2Saint Louis University School Of Medicine,Department Of Surgery,St. Louis, MO, USA.

Introduction: Lower extremity (LE) injury with compartment syndrome (CS) is common in combat casualties requiring prompt recognition and early and aggressive fasciotomy for optimal outcomes.
Otherwise well trained surgeons, may have little experience or currency with this procedure. As recently as 2007, up to 20% of fasciotomies being done on wounded soldiers were improperly performed
with resulting unnecessary loss of limb and life, prompting new educational emphasis and paradigms.Methods: A hyper-realistic standardized physical model (PM) of the LE was developed
(figure) and served as the basis of a multimedia curriculum (MMC) to teach Two Incision Four Compartment Fasciotomy (TIFCF). Nineteen military surgeons attending pre-deployment training provided
self-assessment of comfort and ability to diagnose CS and perform TIFCF; and had baseline knowledge of CS, LE anatomy and landmarks, and the technique of TIFCF tested with written test and a
proctored/videotaped performance on the PM. Following completion of the MMC, subjects repeated the knowledge test and performed another TIFCF on a new PM graded with a 100 point checklist and
global assessment real time and later by blinded expert review of videos. Subjects were followed up two years later and asked to rate the MMC and current self- assessed level of comfort with the
material and the perceived efficacy and realism of the model and curriculum. The paired t-test was used with α set at p < 0.05.Results: Performance on the written test improved from 68% to 87% (p
<0.0002).  Performance on the PM 100-point-checklist improved from 59% to 88% (p <1.5 x 10-6). Global ratings by evaluators (5 point Likert Scale) on indications, anatomy, landmarks, and current
ability to perform a TIFCF were all significantly improved over baseline (all ps <.002). Subject self-assessed comfort levels also improved significantly over baseline and were maintained at two year
follow-up. The perceived value of the PM and the MMC received high marks on both initial and follow-up query.Conclusions: A MMC based on a novel hyper-realistic PM of the LE improved military
surgeons self-assessed comfort and confidence levels to perform TIFCF, as well as their performance as judged by experts. Though this effort can-not be directly linked to improved outcomes the
incidence of poorly performed fasciotomies has seen marked decrease in conjunction with a military wide emphasis to teach the correct performance of this procedure. This standardized model and
associated curriculum was well received and the use of this and similar physical model based curricula has great potential for improving training and outcomes in the current military and civilian
surgical training environment.



54.04 Wind, Water Wound, Walk - Does the Data Deliv er the Dictum?

E. M. Sonnenberg1, C. E. Reinke1, E. K. Bartlett1, K. T. Collier1, G. C. Karakousis1, D. N. Holena1, R. R. Kelz1  1University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: Pattern recognition is a cornerstone of medical decision-making. Accordingly, students are taught to consider the differential diagnosis of post-operative fever based on the time from
surgery to the occurrence using the common dictum, "wind, water, wound, walk."  We sought to evaluate the value of this teaching through an assessment of the post-operative day of diagnosis (PODD)
of the different types of post-operative occurrence (PO) in the modern context in which lengths of stay are short and technology has improved the ability to more easily detect of certain POs.Methods: We
performed a retrospective cohort study of all patients undergoing a general surgical procedure enrolled in the American College of Surgeons National Surgical Quality Improvement Program Participant
Use File 2011.  POs of pneumonia (PNA, “wind”), urinary tract infection (UTI, “water”), surgical site infection (SSI, “wound”), and venous thromboembolism (VTE, “walk”) were identified, as was the
PODD. The Kruskal-Wallis test was performed to compare the PODD amongst the POs. The PODD of each PO was also examined separately for POs diagnosed before (BD) and after discharge (AD).
The Wilcoxon rank-sum test was used to compare the PODD of each PO across diagnosis group by discharge status. Subset analyses were performed by procedure type.Results: Of 184,491 patients
who underwent a general surgical procedure, 10,730(6%) had a single PO. SSI was the most frequent PO (SSI 4%, UTI 1%, PNA 1% and VTE 1%).  Histograms of the PODDs in the overall cohort
showed a non-normal distribution with a right skew (Figure 1). The rank of the POs by median PODD differed significantly across the type of POs in the overall cohort, amongst those diagnosed BD and
amongst those diagnosed AD (all p<0.001; median PODD and interquartile range displayed in Figure 1). The median PODD for each PO differed for POs diagnosed BD when compared to AD (all POs,
p<0.001).  Results differed significantly by procedure type.Conclusions: The differential diagnosis of POs as informed by “wind, water, wound, walk” is supported by the timing and frequency of POs of
PNA, UTI and SSI in the overall cohort and in cohorts stratified by discharge status. However, VTE, a more uncommon event that can be more easily identified with modern technology, appears to occur
earlier in the post-operative course than expected and consistently across the AD cohort.  This pearl must be incorporated into the teaching dictum.  As delivery of surgical care changes and
technological advances occur, one must continue to reassess educational pearls to make sure that they reflect the modern day.



54.05 Documents and Discussions: Do the VA's procedure-specific informed consent documents specify the information actually discussed between
surgeons and patients?

D. E. Hall1,2, B. Hanusa1, M. Fine1,2, R. Arnold2  1VA Pittsburgh Healthcare System,PIttsburgh, PA, USA 2University Of Pittsburgh,Piitsburgh, PA, USA.

Introduction: In support of high quality documentation of informed consent, the VA mandates the use of standardized consent forms that include procedure-specific details regarding relevant risks,
benefits and alternatives. VA surgeons are expected to discuss with their patients all of the details found on the informed consent document. We designed this study to determine if the standardized
documents reflect the actual discussions shared between surgeons and patients.Methods: We recruited patients presenting to a surgery clinic for possible cholecystectomy or inguinal herniorrhaphy.
Patients wore portable audio recorders around their necks to capture their discussions during the clinic visit(s) culminating in a decision to have surgery. Each patient’s informed consent was
documented using a standardized, computer-generated form. Using a codebook developed iteratively from the collected data, a trained analyst coded each discrete peace of information appearing on
each form and on each audio recording. We then compared the information documented on the consent forms with the information actually discussed during the clinic visitResults: Of 75 consecutively
enrolled patients, 37 eventually decided to have surgery and signed the standardized consent form (20 cholecystectomy, 17 herniorrhaphy). Patients and providers discussed less than half of the
information documented on the consent forms. For example, there was a median 44 information items on each cholecystectomy consent form, of which only 16.5 were discussed (p<.001). The
discussions did, however, include details nowhere documented on the standardized forms (median=5 for cholecystectomy). The proportion of information dedicated to each category of information
(e.g., risks, benefits, alternatives) was similar in both the documents and the discussions (e.g., 41% of the cholecystectomy forms and 38% of the cholecystectomy discussions concerned risks, p>.05).
Finally, 80% of cholecystectomy discussions and 79% of herniorrhaphy discussions mentioned at least one risk, benefit or alternative, indication and description of the procedure.Conclusions: Patient-
provider discussions leading to informed consent to inguinal herniorrhaphy and cholecystectomy contain substantially fewer details than the corresponding standardized consent documents. However,
the discussions include many relevant details about patient experience, logistics of care, and indications for the procedure that are not routinely included in the consent documents. These
discrepancies present an opportunity for quality improvement so that the standardized, computer-generated consent forms more accurately document the clinical discussions that actually transpire. 



54.06 The Impact of Trauma Team Training on Team Leaders' Non-Technical Skills during Simulated Trauma Scenarios

A. Briggs1, A. S. Raja1, M. F. Joyce1, S. J. Yule1, W. Jiang1, S. R. Lipsitz1, J. M. Havens1  1Brigham And Women's Hospital,Boston, MA, USA.

Introduction: Trauma Team Training (TTT) provides instruction on crisis management through debriefing and discussion of teamwork and leadership skills during simulated trauma scenarios. The
importance of team non-technical skills (NTS) during trauma resuscitation has previously been established. However, the relationship between  NTS  of team leaders and clinical performance during
TTT has not previously been assessed.Methods: Twenty teams were observed during three separate high fidelity simulated trauma scenarios conducted over the course of TTT at a single level one
trauma center. The Non-Technical Skills for Surgeons (NOTSS) framework was used to assess both the cognitive skills (Situation Awareness and Decision Making) and social skills
(Communication/Teamwork and Leadership) of team leaders. Each trauma scenario was divided into four consecutive sections based upon steps in the clinical evaluation: airway assessment
(Airway), pneumothorax identification (PTX), completion of primary survey (Survey) and determination of disposition (Disposition). Team leader performance in each NOTSS category was scored on a
scale of 1 to 4 for each scenario section, by two separate raters. A checklist was used to record the completion of predetermined critical trauma resuscitation tasks for each team in each
scenario.Results: Scores in all NOTSS categories decreased significantly as the scenario progressed (all p<0.05), with stabilization only at the end of the scenario between the Survey and Disposition
sections (all p>0.05). There was significant correlation between higher Situation Awareness and Decision Making scores and the percent of critical tasks completed (correlation coefficients 0.391 and
0.360, p=0.003 and p=0.007, respectively). By contrast, there was no correlation between Communication & Teamwork or Leadership scores and critical task completion.Conclusions: This study
demonstrates that the NTS of team leaders deteriorate in all categories as the evaluation of simulated trauma patients progresses. This implies that while team leader performance during the initial
assessment of trauma patients is strong, it is difficult to maintain these skills when faced with clinical information that requires intervention. In addition, there is a correlation between scores for
cognitive skills and the completion of critical resuscitation tasks, which is not seen with social skills. These data suggest that Trauma Team Training should further address leader-specific
development of NTS in order to improve overall performance during trauma resuscitation.



54.07 Surgeon Accuracy In Estimating Blood Loss

R. D. Kennedy1, R. D. Brahmbhatt1, S. D. Cassivi2  1Mayo Clinic,GI & General Surgery,Rochester, MN, USA 2Mayo Clinic,Thoracic Surgery,Rochester, MN, USA.

Introduction: Estimated blood loss (EBL) is documented in every operative report as a specific volume.  The accuracy of EBL remains largely unknown.  EBL is subjective and thus wrought with inherent
potential for error.  However, EBL has been used as a quality or outcomes indicator in descriptive studies.  This may translate into interpretive error of subsequent studies which use EBL as discreet
data.Methods: This was a prospective experiment with a live animal model performed at an academic institution.  Appropriate IRB approval was obtained.  Study participants included surgery residents
and staff surgeons. Blood volume estimates were recorded for simulated scenarios using routine surgical equipment, as well as open and laparoscopic live porcine models. Blood volume estimates
were analyzed for accuracy using standard statistical analyses (T-tests, Chi square, Wilcoxon signed-rank tests, and regression analysis).Results: A total of 44 volunteer subjects participated. 42% of
subjects estimated simple fluid volume in canisters within a 20% error, while 30% had >60% error. Scenarios with blood on sponges and in drainage devices showed gross overestimates with
upwards of 10-15 fold error (p=0.0001 and p<0.0001, respectively). Estimates of fluid volumes in pig abdomens had >60% error in 54% of laparoscopic and 46% of open scenarios while only 19% of
responses were within 20% of the actual EBL. Blood loss was underestimated in the laparoscopic scenarios (p=0.001) but not in the open abdomens (p=0.71).Conclusions: Overall EBL accuracy
amongst surgeons is low. Clinically relevant blood loss categories such as "Minimal" (<100mL), "Moderate" (100-500mL), and "Large" (>500mL) are perhaps more reliable and therefore more
appropriate in practice. Use of EBL ranges may prevent the erroneous use of EBL as discrete volumes in reports and other research. 



>

55.01 The Use of Breast MRI for Surv eillance of Patients with Prev ious Atypical Proliferativ e Lesions and/or Lobular Carcinoma In Situ

T. Schwartz2, A. E. Cyr1, J. A. Margenthaler1  1Washington University School Of Medicine,Department Of Surgery,St. Louis, MO, USA 2St. Louis University,Department Of Surgery,St. Louis, MO, USA.

Introduction: Atypical proliferative lesions and Lobular Carcinoma In Situ (LCIS) are associated with an increased risk of breast malignancy. As a result, more aggressive breast cancer surveillance
strategies are often recommended. The utility of breast magnetic resonance imaging (MRI) in this cohort of women has not been previously established. The objective of this study was to investigate
outcomes of breast MRI surveillance in this subgroup of high-risk patients, numbers of second look imaging studies performed, biopsies recommended and rates of occult malignancy
detection.Methods: We performed a retrospective review of women diagnosed with atypical proliferative lesions (atypical ductal hyperplasia, atypical lobular hyperplasia, papillomatosis, mixed
proliferative changes) or LCIS who also underwent at least one breast MRI from April 2005 to December 2011. Patients with BRCA mutations were excluded from analysis. We collected information on
age, Gail model lifetime risk assessment for women with atypical proliferative lesions, number of second look imaging studies recommended following breast MRI, number of biopsies performed and
pathologic outcomesResults: One hundred seventy-nine patients met the inclusion criteria, including 131 (73%) with previous atypical proliferative lesions (median age 45, range 18-67) and 48 (27%)
with previous LCIS (median age 46, range 22-76). The median Gail lifetime risk score was 21.6% for the atypical proliferative lesion cohort (range 7.3–45.8), Gail lifetime risk scores were not calculated
for the LCIS cohort due to lack of validation for this sub-group of patients. Second look imaging was recommended for 31 of 131 (23.7%) patients in the atypical proliferative lesion cohort and 8 of 48
(16.7%) in the LCIS cohort. Ten biopsies were performed in the atypical proliferative lesion cohort (7.6%) with 2 revealing a malignancy (PPV of 20%). In the LCIS cohort, 5 biopsies were performed
(10.4%) with 1 revealing a malignancy (PPV of 20%).Conclusions: The benefit of breast MRI surveillance in patients with previous atypical proliferative lesions or LCIS has not been clearly delineated
previously. Our data demonstrate that the use of breast MRI in this high-risk cohort results in second-look imaging +/- biopsy in one-fifth of patients, but a positive predictive value for biopsy of
suspicious lesions of only 20%. Large, prospective studies would be needed to determine whether breast cancer outcomes differ between patients undergoing conventional breast screening versus
those undergoing conventional breast screening plus breast MRI surveillance.



55.02 An analysis of 4,433 patients undergoing prophylactic bilateral mastectomy from National Inpatient Sample Database (2002 - 2009)

S. Patil1, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Dept. Of Surgery,Livingston, NJ, USA 2St. George's University School Of Medicine,St. George's, St. George's, Grenada 3University Of
Medicine And Dentistry Of New Jersey,Newark, NJ, USA.

Introduction: Prophylactic bilateral mastectomy (PBM) is indicated in the presence of strong family history of breast cancer as well as high risk histology in breast tumors (ADH, LDH and LCIS). In the
recent years there is progressive increase in the PBM rates, especially with the availability of genetic testing for familial breast cancer. This study looks into indications for PBM as well as demographic
and clinical characteristics of patients undergoing PBM in the U.S. over 8 year period.Methods: Demographic and clinical data from Nationwide Inpatient Sample Database was abstracted for 4,433
patients who underwent prophylactic bilateral mastectomy as a primary procedure (2002 – 2009). Two main groups, patients younger and older than 50 years were compared for standard demographic
and clinical characteristics (Table 1). Student t test was used for continuous variables and Chi square test was used to compare categorical variables.Results: The mean age of studied patients was
43.3 years. Significantly larger number of patients <50 years opted for BPM (p <0.001). Higher number of Caucasians, Asian or Pacific Islander and Native American in the age group > 50 years under
went BPM compared to African Americans and Hispanics. Overall for the study cohort family history of breast cancer was the most common indication for BPM and genetic susceptibility to breast cancer
being the second. BPM was performed twice as common in teaching and urban hospitals (p <0.001). There was no particular predilection to geographic location. Patients with higher socioeconomic
status underwent BPM more commonly compared to lower socioeconomic group (p <0.001). Total hospital charges averaged $38,499.5 which was significantly higher in patient >50 years compared to
younger patients (p <0.001). Overall there was 185% increase in the BPM rate for the study period, 183% for patients < 50 years and 192.9% for patients > 50 years.Conclusions: There is large increase
in the BPM rates in the recent years. Family history of breast cancer and genetic susceptibility are more common indications for PBM whereas high risk histology in very few patients. Preponderance of
BPM in the teaching and urban hospitals may be explained by the presence of academically and scientifically oriented surgeons helping patients in decision making. Higher BPM rates in high
socioeconomic groups may attribute to affordability for breast reconstruction after BPM. However, further studies are needed to support results of this study, especially to look into if it is a physician
driven procedure and economic factors like affordability for breast reconstruction play a role in patient’s decision making.



55.03 Wound Complications Following Reduction Mammoplasty: An Analysis of National Surgical Quality Improv ement Program

C. Thompson1, S. Zafar2,3, N. Changoor3, N. Romero3, A. Obirieze2, K. Bolden3, H. Paul3  1Howard University College Of Medicine,Washington, DC, USA 2Howard University College Of
Medicine,Outcomes Research Center, Department Of Surgery,Washington, DC, USA 3Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA.

Introduction: Greater than 110,000 reduction mammoplasties were performed in 2012 in the United States. Research studying the association between BMI (body mass index) and wound
complications has had varying results. Anecdotal consensus among surgeons implies a greater risk of wound complications in patients with elevated BMI. As a result, women with high BMIs are
denied this operation. To our knowledge, there have been no large database studies analyzing outcomes following this procedure. The objective of this study is to determine the demographic profile
and incidence of complications among women undergoing reduction mammoplasty for macromastia. Additionally, we would like to determine the independent association between BMI and wound
complication.Methods: The National Surgical Quality Improvement Program (NSQIP) 2005-2010 database was used. We selected all females who underwent reduction mammoplasty (CPT=19318) for
macromastia (ICD9=611.1). We calculated frequency and proportions to describe the demographic profile and determine the incidence of complications. We used multiple logistic regression analysis
to determine independent factors associated with wound complications. The model was adjusted for patient demographics, pre-existing conditions, procedure characteristics and center specific
variables.Results: We included 2,358 women who underwent reduction mammoplasties, and comprised of 60.4% white patients and 18.9% black.  The mean age was 41.7 years (+/- 13.9); mean BMI
was 31.7(+/-6.8)Kg/m2. Diabetes was present in 4.1% of the patients, 22% were hypertensive and 12% were smokers. Most operations took less than 3 hours (94.3%). Complications identified were
superficial surgical site infection (SSI) in 64 (2.7%) patients, deep incisional SSI in 6 (0.3%) patients, organ space SSI in 1 (0.04%) patient, wound dehiscence in 21 (0.89%) patients, urinary tract
infections in 3 (0.13%) patients, bleeding requiring transfusions in 5 (0.2%) patients, sepsis in 2 (0.08%) patients and 48 (2.04%) patients required return to the operating room. There were no
cardiopulmonary complications. Wound complications occurred in 3.69% of patients (n=87). Univariate analysis revealed BMI and ASA class to be associated with wound infections (p = 0.024 and
0.037, respectively). However, on multivariate analysis BMI was not shown to be a significant predictor of wound complications (p=0.65, 95% confidence interval = 0.58,2.99.)Conclusions: Reduction
mammoplasty appears to be a procedure free of systemic complications, with few wound complications. Our results showed no association between BMI and wound complications. We surmise BMI
alone should not be an exclusion criterion for breast reduction surgery.



55.04 A Comparativ e Analysis of Breast Cancer Patients' Experiences within and outside the Safety Net: Disparit ies Rev ealed

O. M. Fayanju1, D. B. Jeffe1, L. Elmore1, D. N. Ksiazek1, J. A. Margenthaler1  1Washington University,Department Of Surgery,St. Louis, MO, USA.

Introduction: A review of our city’s Safety Net (SN) breast cancer referral process revealed that SN patients were 4 times as likely as non-Safety Net (NSN) patients to have late-stage disease at
diagnosis. Following the introduction of reforms to increase screening mammography and improve referral efficiency, we interviewed two groups of breast cancer patients about their experiences: 1)
patients referred via the SN and 2) patients not referred through the SN.  We sought to better understand the patient and process factors associated with late-stage breast cancer diagnosis and to
determine whether these factors differed by type of referral (SN vs. NSN).Methods: From September 2008 to June 2010, SN patients with new diagnoses of any-stage (0-IV) breast cancer and NSN
patients with new diagnoses of late-stage (IIB-IV) breast cancer were identified prospectively during their initial consultations at our cancer center. Each patient was invited to participate in a 45-60-
minute semi-structured telephone interview. Interview questionnaire data were entered using a computer-assisted telephone interview system, and narrative responses were taped and transcribed
verbatim. Clinical data were obtained from medical records. Narrative data were analyzed using thematic analysis techniques; each interview transcript was reviewed and independently coded by two
raters using inductive methods to identify themes in the data. Consensus was reached for coding discrepancies through discussion.Results: Fifty-seven (57) women completed interviews (SN-referred:
33/47 invited [70%], mean age 53 [range 30-68] years; NSN-referred: 24/35 invited [69%], mean age 53 [range 33-76] years). Fifty-two percent (52%) of SN-referred patients were diagnosed with late-
stage disease compared with 100% of NSN patients (by design).  Compared with NSN late-stage patients, a higher proportion of SN late-stage patients discovered their cancer through an abnormal
mammogram (22% vs. 8%) and reported receiving timely, consistent communication from healthcare providers throughout the diagnostic period (50% vs. 17%). Compared with SN early-stage patients,
SN late-stage patients were more likely to report poor baseline health prior to being diagnosed with breast cancer (28% vs. 0%). While SN patients often reported receipt of compassionate care once
they were connected with health services, many needed extra assistance accessing and navigating the healthcare system and were often deterred by inadequate insurance coverage or limited financial
resources.Conclusions: Despite higher rates of screening mammography and positive interactions with the healthcare system, our city’s SN patients continue to present with higher-than-expected
rates of late-stage disease even after implementing changes in the referral process. Inadequate access to primary care, health insurance, and financial resources were reported by greater proportions
of SN patients and may represent opportunities for intervention.



55.05 Length of Stay and Pre-operativ e Comorbidities Predict Readmissions in Mastectomy Patients

S. X. Sun1, A. Leung1, P. Dillon1, C. Hollenbeak1  1Penn State Hershey Medical Center,General Surgery,Hershey, PA, USA.

Introduction: Interest is growing in preventing readmissions as payers start to link reimbursement to readmission rates.  The purpose of this study was to assess factors that contribute to 30-day
readmission rates for women undergoing mastectomies for breast cancer.Methods: Data from the Pennsylvania Health Care Cost Containment Council (PHC4) was queried for all women undergoing
mastectomy - simple, modified radical and radical - for breast cancer during 2011 (n=2919). The outcomes measured were length of stay (LOS) and 30-day readmission. Univariate comparisons
between characteristics of readmitted (n=172) and non-readmitted patients were performed using t tests and chi squared tests as appropriate. Readmission was modeled using logistic regression;
LOS was modeled using linear regression and controlled for potential confounders.  Results: On multivariate analysis, patients with increasing number of total pre-operative co-morbidities at the time
of mastectomy were more likely to be readmitted (OR 1.34, p=0.002). However individual disease processes, such as diabetes and heart disease, did not have statistically significant effects on
readmissions. Increased LOS was also associated with increased odds of readmission (OR 1.01, p=<0.0001) as illustrated in Figure 1. Since LOS was an important predictor of readmission we also
estimated determinants of LOS using linear regression. Age (p=0.009), black race (p=<0.0001), radical mastectomies (p=0.02), emergent procedure (p=<0.0001) and urgent procedure (p=<0.0001)
admission types were associated with longer LOS, as was the occurrence of reconstructive surgery (coefficient 1.03, p=<0.0001). Progressively greater number of pre-operative comorbidities was also
predictive of longer LOS (coefficient 0.27, p=<0.0001).Conclusions: The total aggregate number of comorbidities and length of stay for the index hospitalization were the most important predictors of
readmission following mastectomy for women with breast cancer. Variables that increased length of stay included higher number of total pre-operative comorbid conditions and mastectomies followed
by immediate reconstructive surgery. This study shows that increasing number of comorbidities and longer lengths of stay are associated with higher odds of readmission in women undergoing
mastectomy for breast cancer. 



55.06 Identifying Factors and Techniques to Decrease the Positiv e Margin Rate in Partial Mastectomies: Hav e We Missed the Mark?

S. Edwards1, A. J. Wengrofsky1, M. J. Giddins1, C. Mills1, S. Cassaro1, I. Leitman1  1Beth Israel Medical Center,Albert Einstein College Of Medicine,New York, NY, USA.

Introduction: Breast conservation surgery (BCT) with partial mastectomy has a reported incidence of positive margin ranging widely in the literature from 20-70%. Efforts have been made to refine the
standards for partial mastectomy and to predict which patients are at highest risk for incomplete excision.  Most studies to date have focused on histology and demographics.  We sought to further
define modifiable risk factors for positive margins and residual disease. Methods: A retrospective study was conducted of partial mastectomies with and without axillary lymphadenectomies between
January 2009 and December 2012. 567 cases by 20 breast and general surgeons were reviewed and 412 cases of breast neoplasm were identified.  Pre- and peri-operative lesion diagnosis and
localization, intraoperative marking and excision techniques, as well as rates and results of re-excision and mastectomy were reviewed. Univariate and multivariate analyses were performed.Results:
Overall, 55% of patients had a surgical margin of less than 2mm.  23% of patients had actual tumor at the surgical margin and 25% had tumor 0.1-0.9mm from the surgical margin, 7% had tumor within
1 – 1.9 mm of the margin.  After re-excision, residual tumor was identified in 38% (disease at margin) 21% (0.1-0.9mm margin), and 14% (1-1.9 mm).  The need for wire bracketing (p<0.05) and for
stereotactic needle localization was associated with higher positive margin rates.  Excision of additional margins in initial operation was strongly associated with a decreased incidence of positive
margins (p<0.05).  A larger volume of excised breast tissue correlated with a decreased rate of positive margins, while smaller volumes correlated with higher incidence of residual disease in re-
excision. We confirmed that DCIS was found in 79% of the cases that required re-excision.  Patients with multi-focal disease (p< 0.01) and positive node status (p<0.05) were more likely to have positive
margins. Younger patients were less likely to have residual disease upon re-excision.Conclusions: Patients with DCIS, especially younger patients and those with multifocal disease, have higher
incidence of positive margins. Surgeons should consider taking additional margins to optimize initial excision. Surgeons should try to obtain a margin of 2mm or greater during partial mastectomy.  



55.07 The BodyLogicTM System: Intelligent Implant Selection in Primary Breast Augmentation.

U. Choudry1, N. Kim2, B. Cunningham1  1University Of Minnesota,Plastic Surgery,Minneapolis, MN, USA 2University Of Wisconsin,Plastic Surgery,Madison, WI, USA.

Introduction: Reoperation rates of 13-20 percent are quoted in the literature for breast augmentation, and reoperations for size change are as high as 8.7 percent. Over the years, plastic surgeons have
applied more objective parameters preoperatively that mathematically deduce the implant size and placement in an effort to decrease reoperation rates. What these systems do not take into account
are the patients’ desires with regards to final volume and aesthetics. In an effort to bridge the gap, the BodyLogic™ System was developed (Figure 1). The purpose of the study was to evaluate this
system in a prospective manner, with the hypothesis that its use would result in lower reoperation rates with high patient and surgeon satisfaction by enabling both the surgeon and patient to choose
the appropriate implant.Methods: Nine plastic surgeons enrolled every patient operated on for primary breast augmentation from September 2008 - 2010. They based all their implant choices on the
BodyLogicTM System. Every patient was then followed up between months 1 and 3, and also between months 8 and 12. Patient and surgeon satisfaction rates were recorded at these points. Re-
operations were recorded until May 2013 (Total study period: 4 years and 8 months).  The data were collected in a prospective manner and then analyzed using standard statistical measures and
Fisher’s exact test.Results: One hundred and forty two primary breast augmentation patients were enrolled and followed during the 2-year enrollment period. The mean overall and breast size
satisfaction rates at the 3-month and 12-month time periods reported by patients were 94.7% and 93.64%, respectively; and by surgeons were 94.86% and 94.84%, respectively. Six reoperations (4.2%)
were reported during the almost 5-year total study period, however, there were no reoperations for size change. We further analyzed those cases in which either the patient and/or doctor rated a ?80%
satisfaction rate (n=19, 13.4%). Eleven (57.9%) of these cases had 3 or more high risk factors (HRF) for poor outcome. In the entire study population, 44 (31%) patients had ? 3 HRF, of whom 11 (25%)
of them had a ? 80% satisfaction rate, compared to 8 (8.2%) of the patients who had <3 HRF (p=0.014). Despite this, the vast majority of this difficult patient population (n=33, 75%) had a >80%
satisfaction rate with the use of the BodyLogicTM System.Conclusions: The BodyLogic™ System guided surgeons and patients effectively in choosing implants that resulted in high outcome
satisfaction rates. There were no reoperations for size change in the almost 5-year total study period. This system was especially successful in difficult cases that had a high risk for poor outcome.



55.08 EFFICACY AND SAEFTY OF CONTINUOUS LOW IRRADIANCE PHOTODYNAMIC THERAPY (CLIPT) IN THE TREATMENT OF CUTANEOUS RECURENCE OF
BREAST AND DERMAL MALIGNANCIES

S. A. Morrison1, S. Hill3, G. Rogers1, R. Graham1  1Tufts Medical Center,Dept Of Surgery, Dept Of Dermatology,Boston, MA, USA 3Rogers Science Inc,Southbridge, MA, USA.

Introduction: Photodynamic therapy (PDT) is an important treatment for patients with both pre-malignant and malignant conditions.  CLIPT is a novel modification of PDT that enhances tumor specific
cytotoxicity while minimizing necrosis to adjacent healthy tissue. This phase I clinical trial was designed to determine the maximum tolerated dose (MTD) and tumor response using CLIPT for
cutaneous recurrence of both breast and dermal malignancies.Methods: The study design planned for sequential cohorts of 6 patients to be treated at increasing laser intensity, starting at 100 j/cm2. 
Dose limiting toxicity (DLT) was defined as partial thickness necrosis.  The MTD was defined as the highest dose level at which < 33% of patients experienced the DLT.  Patients were injected with
Photofrin and then underwent 24 hours of continuous photodynamic therapy.  Also assessed were clinical and pathologic response rates and quality of life measures.Results: Eleven patients were
enrolled: 9 with recurrent breast cancer and 2 with recurrent dermal cancers.  Two patients were treated at 100 j/cm2 and suffered full thickness skin necrosis.  The next cohort of patients was therefore
dose reduced and treated at 50 j/cm2.  One of the subsequent 9 patients suffered full thickness necrosis, thus establishing the MTD at 50 j/cm2.  Eight of 11 patients (73%) demonstrated either a
complete or partial clinical response.  Interestingly, two patients had significant regression of tumor nodules distant from the treatment field. Quality of life measures were generally improved following
treatment - particularly bleeding and pain from the tumor nodules.  Of the 8 patients whose TUNEL assay results were available, 8 (100%) demonstrated a pathologic response to treatment as
evidenced by either tumor apoptosis or regression.Conclusions: The MTD of CLIPT was established at 50 j/cm2.  CLIPT is a highly effective therapeutic modality in the treatment of dermal recurrence of
both breast and cutaneous malignancies.



55.09 Online Patient Resources for Breast Reconstruction - Analysis of Readability

C. R. Vargas1, D. J. Chuang2, B. T. Lee1  1Beth Israel Deaconess Medical Center,Harvard Medical School,Boston, MA, USA 2University Of Pennsylvania,Philadelphia, PA, USA.

Introduction: In 2011, an estimated 74% of US adults reported using the internet; of those, 80% had looked for health information online - increased from 53% in 2002.  The significant discrepancy
between the functional literacy of nearly half of the adult United States population and available patient health information has been recognized as an important barrier to patient involvement,
comprehension, decision-making, compliance, outcomes, and ultimately the delivery of appropriate medical care.  To provide understandable patient information, the National Institutes of Health and
American Medical Association have advised that health literature for patients should be written at a sixth grade reading level.  The primary aim of this study is to identify the most popular online, patient-
targeted resources for breast reconstruction information and to evaluate the readability of these sites in the context of average adult literacy in the United States.Methods: A web search for "breast
reconstruction" was performed using the two largest internet search engines and the top ten websites common to both were identified.  Patient-targeted educational and informational content was
downloaded from all relevant articles immediately available from the main sites.  A total of 88 articles were assessed for readability using 10 established analyses, including: Flesch Reading Ease,
Flesch Kincaid Grade Level, SMOG Readability Formula, Coleman-Liau Index, Gunning Fog Index, New Fog Count, New Dale-Chall, FORCAST Formula, Raygor Readability Estimate, and Fry
Graph.Results: Patient educational content pertaining to breast reconstruction available from the ten most popular public websites had a mean Fry readability grade level of 11, with a range of 5 to 17. 
The overall average reading level based on the nine numeric grade-level analyses was 10.5.Conclusions: Online patient resources for breast reconstruction exceeded the recommended reading level
and are likely too difficult to be understood by a large portion of the United States population.



55.10 Effects of statins on ischemia-reperfusion complications in autologous free flap breast reconstruction.

J. T. Nguyen1, P. Koolen1, A. M. Ibrahim1, B. T. Lee1  1Beth Israel Deaconess Medical Center,Plastic Surgery/Surgery/Harvard Medical School,Boston, MA, USA.

Introduction: The administration of statins or other cardiovascular medications could potentially protect patients from the development of ischemia reperfusion (I/R) damage. Prevention and protection
from I/R injury is crucial in autologous free flap reconstruction as flap loss and fat necrosis are complications that portend unfavorable results. This study examines whether the use of statins and other
cardiovascular medications protects from the development of I/R injury in autologous free flap reconstruction.Methods: This is a retrospective study reviewing the medical records of women that had
undergone mastectomy and breast reconstruction at the Beth Israel Deaconess Medical Center between 2004 and 2010. Patient characteristics, use of statin and cardiovascular medication, and I/R
related complications (complete, partial flap loss, fat necrosis >2cm) were collected. Statistical analysis was performed with Chi square and Fischer’s exact test where appropriate and significance
was set at p-values less than 0.05.  A clustered logistic regression model was used to identify associations between independent risk factors and specific complications.Results: Out of the 700
autologous reconstructive free flaps in the study period, 83 flaps were performed on patients who were on statins, and 108 in patients on cardiovascular medications. Comparison of the statin,
cardiovascular, and untreated flaps, showed complete flap loss rates of 0%, 0% and 1.7% respectively. Partial failure rates for each group were 1.2%, 0.9% and 1.7% respectively. Rates of fat necrosis
>2cm of each group were 15.6%, 16.6%, 14% respectively. Overall complication rates are 17.6%, 18% (p>0.5), 17.5% (p>0.10) respectively.  In our cohort of patients using cardiovascular drugs, the
overall complication rate was 44% (n=48), which accounted for a significantly higher rate compared to non-CV users (44.0% vs. 33.5%, p=0.034). Furthermore, flaps with a history of cardiovascular
drugs had a significantly higher risk to breast wound dehiscence (7.3% vs 3.0%, p=0.029) or abdominal wound dehiscence (9.3% vs 6.9%, p<0.001).Conclusions: Although studies have shown a
benefit in the use of statins in I/R injury, the results of this study show no clear benefit in the use of statins or cardiovascular medications in preventing I/R related complications in autologous free flap
reconstruction.



55.11 Intraoperativ e Indocyanine Green Angiography to Ev aluate Nipple-Areola Complex Perfusion in Patients with Macro or Gigantomastia

K. Chopra1,2, J. Sabino3, L. Holton1,2, R. Bluebond-Langner1,2, K. K. Tadisina5, D. P. Singh1,2  1Johns Hopkins University School Of Medicine,Plastic & Reconstructive Surgery,Baltimore, MD,
USA 2University Of Maryland,Plastic Surgery,Baltimore, MD, USA 3Walter Reed Army Medical Center,Washington, DC, USA 5University Of Illinois At Chicago,Chicago, IL, USA.

Introduction: Nipple-areola complex (NAC) necrosis is significant complication in patients undergoing large volume reduction mammoplasty.  Patients at high risk for NAC ischemia undergo free nipple
grafting which results in insensate, hypopigmented, dysfunctional nipples.  Historically, intraoperative tissue perfusion to the NAC is assessed clinically. The reliability of clinical exam is subjective and
assessment of clinical parameters such as capillary refill and venous congestion is more difficult in patients with dark skin pigmentation. We hypothesize that ICG angiography allows objective and
accurate assessment of perfusion in cases at high risk for NAC necrosis and can aid in intraoperative decision making.Methods: A retrospective review of patients undergoing reduction mammoplasty
from 2009-2012 at a single institution was performed.  Patients who underwent reduction with free nipple grafts were excluded.  Variables collected included patient demographics, Fitzpatrick score,
breast measurements, and volume resected.  Patients were divided into groups based on whether intraoperative ICG angiography was performed. Outcomes measured included complication rates
such as NAC necrosis, requirement to convert a nipple pedicle to free nipple graft, and wound healing complications.Results: From 2009-2012, 166 reduction mammoplasties were performed on 83
patients of which 90% were performed on patients with darkly pigmented skin, Fitzpatrick score III or greater.  The average sternal notch to nipple distance was 36.2 cm and the average mass of
resection was 1200 grams.  Fourteen mammoplasties (9.3%) were augmented with the use of ICG angiography. All patients who underwent ICG angiography had Fitzpatrick score greater than III.  In
patients who did not undergo ICG angiography the rate of NAC necrosis or need for conversion to free nipple graft was 3.3% and the rate of NAC wound healing complications was 5.5%.  No ICG
angiography cases resulted in nipple necrosis/conversion to free nipple graft, or NAC wound healing complications (p=1.000 and 0.611, respectively). Conclusions: ICG angiography has been
successful in preventing NAC-related complications in large volume breast reduction in patients with macro or gigantomastia who have dark skin.  While not statistically significant, the authors have
found that implementation of this technology may improve intraoperative decision making. 



55.12 Rates of Immediate Breast Reconstruction Post-Mastectomy: A Trend Analysis Across Race/Ethnicity

C. Thompson1, A. Obirieze2, C. Ahaghotu3, K. Bolden3  1Howard University College Of Medicine,Washington, DC, USA 2Howard University College Of Medicine,Outcomes Research Center, Department
Of Surgery,Washington, DC, USA 3Howard University College Of Medicine,Department Of Surgery,Washington, DC, USA.

Introduction: Despite its benefits in body image, self-esteem, sexuality, and quality of life, historically fewer than 25 percent of patients undergo immediate breast reconstruction following mastectomy.
The inequality between the incidence of breast cancer among African Americans and reconstructive breast surgery following mastectomy has been documented. Little is known about the rates of
increase of breast reconstruction rates across race/ethnicity. The purpose of this study is to investigate trends in of breast reconstruction post-mastectomy across race/ethnicity. Methods: We
conducted a retrospective analysis utilizing the Nationwide Inpatient Sample database from 2001 to 2010. Appropriate ICD-9-CM codes were used to identify patients who underwent mastectomy for
breast cancer or classified as high risk. The cohort was further stratified based on receipt of unilateral or bilateral mastectomy. We identified patients who underwent immediate autologous or implant
type reconstruction using appropriate ICD-9-CM procedure codes. Bivariate analysis was used for descriptive statistics comparing racial/ethnic groups. Multivariable poisson regression, as well as
non-parametric test for trend, was used to investigate trend in reconstruction rates across race/ethnicity, adjusting for trends in demographics, clinical and hospital characteristics.Results: The final
study cohort included 152,585 patients who underwent a mastectomy, comprising 90,287 (59.18%) white and 12,189 (8%) black patients. Blacks were more likely to be younger (31.7% vs. 25% <50
years), have Medicaid or self-pay (22% vs. 6.4%), and undergo autologous reconstruction (42.6% vs. 31.3%) compared to whites (all p<0.001). Overall, reconstruction rates and rates of implant
increased over time (22.9% to 42.1% and 49.8% to 78.3%, respectively; p<0.001). On adjusted analysis, black patients had statistically significant increased reconstruction rates (incidence rate ratio
(IRR): 1.03, p<0.001), but those of white patients were not significant (IRR: 1.005, p=0.435) (Fig. 1). Differential effects were seen with covariates included in the analysis.Conclusions: Although overall
reconstruction rates after mastectomy have increased over time, racial/ethnic differences exist. After taking into account potential confounding factors, blacks however had significant increase in rates of
reconstruction over time; however, they also had significantly lower rates of implants. Identification of factors contributing to this differential trend in reconstruction rates are crucial in closing the disparity
gap. 



55.13 Disparit ies Between Reported Verses Measured Patient Weights: Influences in Planning Breast Reduction Surgery?

J. T. Nguyen1, D. Chuang1, B. T. Lee1  1Beth Israel Deaconess Medical Center,Plastic Surgery/Surgery/Harvard Medical School,Boston, MA, USA.

Introduction: Patient weights are frequently used in surgery for essential calculations. These calculations include algorithms to determine dosing for pre-, peri- and post-operative anesthesia and
medications, preoperative surgical planning, and ultimately insurance reimbursement and qualifications. Often, there is a disparity between the self-reported and actual measured weight.  This study
examines the degree of disparity between self- reported and measured patient weights in surgical practice.Methods: The medical charts of 197 consecutive women who presented for breast reduction
or reconstructive surgery were reviewed between 2011-2013 at a single academic institution. Patient weights were self-reported on a questionnaire completed during the initial office encounter and the
patients were weighed on the same day.  Self-reported and actual measured weights were then used for statistical analysis with a student paired t-test. A stratified analysis was also performed based
on body mass index (BMI). Body surface area (BSA) was calculated and applied to the Schnur sliding scale to hypothetically determine resection weights in a breast reduction.Results: The mean
difference in estimated and measured overall weight was 2.89 lbs (p < 0.0001) with the maximum over estimation at 25lbs and under estimation at 80lbs.  Statistically significant differences were also
found when stratified analysis was performed based on BMI in the overweight (25-30), and obese (>30).  Mean differences in estimated and measured weights in the overweight and obese groups
were 1.81lbs (p<0.0138) and 4.87 lbs (p<0.0006), respectively.  Significant differences in breast reduction resection weights, based on the Schnur sliding scale, were also found when comparing self-
reported and measured weights in all groups.Conclusions: The results of this study reveal a disparity in self-reported and measured weights in patients. These differences were statistically significant
in the overall comparison as well as with a stratified analysis based on BMI.  These differences were also found to affect the results in clinically applicable calculations, such as resection weights for
breast reduction surgery. 



55.15 Quality of Life (QOL) Outcomes Comparison of Preperitoneal Placement of Coated Mesh (CM) Versus Non-Coated Mesh (NC) in Open Ventral Hernia
Repair (OVHR) From an International Hernia-S

M. Kim1, K. T. Williams1, J. F. Bradley1, S. W. Ross1, A. L. Walters1, K. T. Dacey1, A. E. Lincourt1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal And Minimally
Invasive Surgery,Charlotte, NC, USA.

Introduction: Mesh use has increased significantly due to the reduction in hernia recurrence. Concern regarding bowel adhesions to mesh has generated interest in CM with nonadhesive barriers and
preperitoneal placement. Cost of CM, however, can be significant. We hypothesize that the presence of an intact native peritoneal layer between mesh and bowel protects against postoperative
complications, particularly related to infections and visceral erosion by mesh. This study compares outcomes and QOL of CM versus NC in OVHR with preperitoneal placement of mesh.Methods: The
prospectively maintained International Hernia Mesh Registry was queried from 2007- to 2012 for all OVHR with preperitoneal placement mesh placement.  Patient characteristics, complications, and
QOL outcomes, measured by the Carolinas Comfort Scale, were compared for CM and NC mesh using chi-square or Fisher’s exact test for categorical variables and Wilcoxon rank sum test for
continuous variables; statistical significance was set at p<0.05 standard statistical methods. Patients <18 years old and umbilical hernias were excluded.Results: Of the 456 OVHR, 178 had
preperitoneal placement of mesh and 52% used CM.  No differences between CM and NC were seen for gender, BMI, recurrent patients, COPD, anticoagulation, steroid or tobacco use, aneurysm, or
preoperative QOL. CM were significantly younger (mean age 51±13 vs. 57±14;p<0.01), had less prostatism (6% vs. 22%;p=0.03), less hypertension (26% vs. 42%;p<0.03), and were used more
commonly in USA than Europe (89% vs. 18%;p<0.01). CM was more frequently associated with light-weight mesh (86% vs. 66%;p<0.01) and smaller mesh area (732±480 vs. 768±296 cm2; p<0.01).
No differences were noted in operative time, length of stay, reoperation, or short and long term complications, including infection, wound complications or fistulas. At one month follow-up, CM had a
significantly higher incidence of pain (58% vs. 32%;p<0.01) and movement limitation (49% vs. 32%;p=0.03), but mesh sensation was similar; furthermore, when multivariate analysis was performed to
control for confounding variables, both pain (p=0.22) and movement limitation (p=0.63) were no longer significant at one month. No QOL differences were noted at 6 months, one and 2 year follow-up.
There was no difference in recurrence reported (3.2% vs. 4.8%;p>0.7).Conclusions: With 2 years of follow-up after OVHR with preperitoneal mesh, CM and NC can be used without significant
differences in outcomes. Specifically, long term complications, recurrences and QOL were similar. Placement of NC in the preperitoneal space is appropriate.



55.16 Wound Complications after Hernia Repair in Patients with Ascites: an Analysis of the ACS-NSQIP Database

B. R. Englum1, P. J. Speicher1, A. M. Ganapathi1, J. E. Scarborough1  1Duke University Medical Center,Surgery,Durham, NC, USA.

Introduction: Ascites is generally considered a contraindication to elective hernia repair; however, previous studies have been limited or lacked adjustment for significant confounders, such as liver
disease. In this study, we examined the association of ascites with wound complications and other outcomes after hernia repair.Methods: Using the ACS-NSQIP database, cases of inguinal or ventral
hernia repair were identified and each hernia type assessed in stratified analysis, with ascites as the variable of interest. The primary outcome was wound complication, a composite of wound
dehiscence, wound infection, or reoperation. Multivariable logistic regressions were developed, stratified by hernia type, to control for known risk factors, including liver disease (defined as albumin < 3,
total bilirubin > 3, or esophageal varices).Results: 215,937 subjects were included for analysis, of which 57.1% were ventral and 42.9% were inguinal hernias. Among ventral and inguinal hernia
repairs, 1,126 (0.9%) and 291 (0.3%) had ascites, respectively.  Numerous risk factors were prominent in patients with ascites, including ASA class 4, non-independent functional status, non-clean
wound class, dyspnea, and liver disease (57.4% vs. 4.6%, p<0.001 for ventral hernias; 51.6% vs. 3.5%, p<0.001 for inguinal hernias). Unadjusted rates of wound complication, reoperation, and death
were all significantly elevated in patients with ascites even after stratification by hernia type and surgical acuity (Table). After adjustment for known risk factors, the odds of wound complication were not
significantly elevated in elective ventral hernia repairs (AOR: 1.09, 95% CI: 0.80-1.47), but remained increased for inguinal hernia repairs (AOR: 2.44, 95% CI: 1.40-4.27). Odds of major morbidity and
mortality were strongly associated with ascites, even after adjustment (Figure).Conclusions: After controlling for known confounders including liver disease, ascites was associated with elevated risk of
wound complications in inguinal hernia repair, but may not be an independent risk factor for wound complication after ventral hernia repair.  While patients with ascites often have more comorbid
conditions, up to 50% may not have significant concomitant liver disease.  Despite adjustment for these confounders, ascites remains significantly associated with major morbidity and mortality for both
types of hernia repair. These results necessitate a thorough discussion between physicians, patients and their families regarding the risks and benefits of hernia repair in the setting of ascites.







55.17 The Readability of Online Patient Resources for Hernia Repair

C. R. Vargas1, B. T. Lee1  1Beth Israel Deaconess Medical Center,Harvard Medical School,Boston, MA, USA.

Introduction: Patient access to online health information is increasing and their utilization of internet resources is becoming more important for researching medical conditions, deciding to seek care,
understanding procedures, and participating in medical decisions.  The limited functional health literacy of a significant portion of the adult United States population may affect their access to available
web-based health material.  To provide understandable patient information, the National Institutes of Health and American Medical Association recommend that patient-directed content should be
written at a sixth grade reading level.  This study aims to evaluate the most frequently used internet resources for patient information about hernia repair in terms of readability relative to average adult
American literacy.Methods: A web search for "hernia repair surgery" was performed using the two largest internet search engines, and the top twelve websites common to both were identified. 
Sponsored results were excluded.  Relevant articles with patient-directed content immediately available from the main sites were downloaded and formatted into plain text.  A total of 102 articles were
assessed for readability using 10 established analyses: Flesch Reading Ease, Flesch Kincaid Grade Level, SMOG Readability Formula, Coleman-Liau Index, Gunning Fog Index, New Fog Count, New
Dale-Chall, FORCAST Formula, Raygor Readability Estimate, and Fry Graph.Results: Online patient information from the most frequently used public websites regarding hernia repair had an overall
average readability grade level of 13.6.  The mean Fry readability score was 15 with a range from 9 to 17.Conclusions: Patient-directed information about hernia repair from the most popular internet
resources uniformly exceeds the recommended reading level and is too difficult to be understood by a large portion of the United States population.



55.18 Hernia Repairs and Outcomes: Predictors of Infection

P. G. Craig1, R. Markert1, J. Saxe1, P. P. Parikh1  1Wright State University,Dayton, OH, USA.

Introduction: Hernia repairs are performed frequently in the US. Risk factors for developing a post-hernia infection have not been adequately studied, except mesh infection. We report results analyzing
potential risk factors and outcomes of hernia repair.Methods: Patients who underwent hernia repair at a large community-based hospital over a seven-year period served as participants. Potential risk
factors including age, body mass index, diabetes, hypertension, smoking, trauma, and other previous surgeries were compared against post-operative infection. Age and BMI were analyzed with
independent samples t-test, while categorical risk factors were analyzed with Fisher exact test or Pearson chi square test. Multivariable logistic regression determined independent predictors.Results:
Of the 726 patients, 60% were female and 40% male with mean age of 53.1±14.6. Females had a higher prevalence of post-operative infection (10.6% vs. 5.8%, p=0.024). Patients with a previous
appendectomy (13.5% vs. 7.2%, p=0.011), splenectomy (29.6% vs. 8.0%, p=0.005), and trauma surgery (19.4% vs. 8.2%, p=0.031) also had a higher prevalence of post-operative infection. All four of
these univariate predictors were also independent predictors. Additionally, the type of mesh used was related to post-operative infection (p < 0.001), but the pattern was unclear. There were no
differences for smoking, previous hernia repair, age, hypertension, or a history of cholecystectomy, gastric bypass, diabetes, vascular surgery, OB/gyn surgery, colorectal surgery, transplantation,
previous hernia, size of mesh, size of defect, type of procedure, or type of hernia.Conclusions: We found that the independent predictors of post-operative hernia infections were the female gender, a
previous appendectomy or splenectomy, and previous trauma surgery. These variables should be further examined to better understand the relationship between infection and clinical outcomes.



55.19 Biologic Mesh for Abdominal Wall Hernia Repair: Rev iew of One Institution's Experience

M. Kim1, S. W. Ross1, B. Oommen1, A. L. Walters1, K. T. Dacey1, A. E. Lincourt1, V. A. Augenstein1, B. T. Heniford1  1Carolinas Medical Center,Division Of Gastrointestinal And Minimally Invasive
Surgery,Charlotte, NC, USA.

Introduction: Biologic meshes have been widely embraced as an option for hernia repair, particularly in contaminated fields; however, data guiding appropriate use are lacking. Our aim was to
determine the results of abdominal hernia repair with biologic mesh and if modifications in mesh and technique impact results over time.Methods: Our prospective surgical outcomes database was
queried for all abdominal hernias performed with biologic mesh from September 2003 through June 2013; patients age <18 years were excluded. Cases were defined as early if before July 2009 or late
if after this date. Demographics, operative details, complications and outcomes were reviewed.  Standard statistical methods were applied: chi-square or Fisher’s exact test for categorical variables and
Wilcoxon rank sum test for continuous variables.  Significance was set as p≤0.05.Results: 231 cases were identified: 120 incisional, 90 ventral, 12 parastomal, 7 umbilical and 2 lumbar hernia repairs.
Comparison of early and late repairs showed that except for Caucasian race (62% vs 85%;p<0.0001), demographics were similar: mean age (55.1±12.9 vs 57.3±12.0), BMI (36.2±10.2 vs 35.6±8.9
kg/m2),and male gender (40% vs 47%). The late group had more patients with comorbidities (61% vs 96%;p<0.0001) and more comorbidities per patient (1.5±1.84 vs 2.3±1.7;p<0.0001); overall, 60%
were ASA class III or IV. Only 8.7% of repairs were performed laparoscopically, of which 90% were in the late group. 94% of cases were performed electively; 59% of late cases had some degree of
contamination (Grade 3 or 4) compared to 44% of early cases (p<0.05). Nine types of biologic mesh were used. Operative details were largely similar between groups, with component separation in
48% and a concomitant procedure in 75% of cases; however, the late group had more preperitoneal mesh placement (15% vs 57%;p<0.0001) and enterotomies (9% vs 19%;p=0.04) and the early
group had more bleeding (3.7% vs 0;p=0.03). All 3 deaths occurred in the early group but this was not statistically significant (p=0.10). Readmission, reoperation, and wound and infectious
complications were similar. Mesh size (371.7±390.2 vs 420.9±232.4cm2;p=0.0007) and OR charges ($8220±7899 vs $9751±13991;p<0.0001) were higher in the late group; surprisingly, total charges
were lower ($112903±126313 vs $104634±71162;p=0.01). Mean follow-up was 11.9±11.3 months (40% missing); recurrence was seen in 32% of early and 15% of late cases (p<0.02).Conclusions:
Total cost of abdominal hernia repair with biologic mesh has improved despite an increase in comorbidities, increased mesh size and OR charges. Early data on recurrence with more recent repairs
may trend towards improvement with modifications in technique including preperitoneal placement of mesh, but greater follow-up is needed for definitive conclusions.



55.20 Usefulness of the Surgical Apgar Score in Patients Undergoing Inguinal or Femoral Hernia Repair.

A. Pinna1,2, A. Masi1, S. Okochi3, A. S. Rosman4, D. Neihaus3, J. K. Saunders1,3, E. Newman1,3, T. H. Gouge1,3, M. Melis1,3  1New York University School Of Medicine,Surgery,New York, NY,
USA 2University Of Sassari,Suergery,Sassari, SS, Italy 3New York Harbor Healthcare System VAMC,Surgery,New York, NY, USA 4James J. Peters VAMC,Medicine,Bronx, NY, USA.

Introduction: The Surgical Apgar Score (SAS) has been shown to correlate with postoperative morbidity and mortality in patients undergoing general surgery. We aimed to investigate usefulness of SAS
for prediction of post-operative outcomes in patients undergoing inguinal and femoral hernia repair (IHR).Methods: We prospectively collected data on demographics, medical history, and post-
operative outcomes for any patient undergoing IHR during the period Oct 2006-Jul 2009 at our institution. We categorized patients in 4 groups according to their SAS, a 10-point scoring system
calculated using limited intra-operative data (blood losses, lowest mean arterial pressure, lowest heart rate). Differences between SAS groups were evaluated with Pearson’s χ2 and ANOVA as
appropriate. The study end-points were overall morbidity, 30-day mortality, re-admission and re-operation rates.Results: During the study period 798 patients underwent IHR. The majority of patients
were clustered in the high-SAS groups (SAS ≤4: n=1 ; SAS 5-6: n= 11; SAS 7-8: n=222; SAS 9-10: n=564). Patients in the lower SAS groups had worse functional status, higher ASA score and higher
number of pre-existing comorbidities. However rates of mortality, re-admission and re-operation were similar across SAS groups. Despite the inclusion of a single patient, overall morbidity appeared
statistically increased in group SAS ≤4 (SAS ≤4: 100%; SAS 5-6: 0%; SAS 7-8: 5%; SAS 9-10: 2%; p = 0.001).Conclusions: In our experience SAS could not prognosticate a higher risk of post-operative
mortality, or the need for re-admission or re-operation. Our data does not support clinical use of SAS for patients undergoing IHR.



56.01 Safety and Feasibility of Adrenalectomy Approaches: A meta-analysis.

H. Khadra1, N. R. Jackson1, T. Hu2, D. P. Slakey1, E. Kandil1  1Tulane University School Of Medicine,Department Of Surgery,New Orleans, LA, USA 2Tulane University School Of Medicine,Department Of
Epidemiology,New Orleans, LA, USA.

Introduction: Robotic approaches for adrenal surgery has become an increasingly popular option. With the advent of several approaches and technologies in adrenal surgery, we compare the safety
and efficacy of laparoscopic adrenalectomy with conventional open and robotic techniques by meta-analysis.Methods: Articles were identified from PubMed and EMBASE using the following keyword
searches: laparoscopic adrenalectomy and robot adrenalectomy. Outcomes included total operative time, estimated blood loss, length of hospital stay, and intraoperative and postoperative
complications. Data were extracted following review of appropriate studies by authors and outcome differences were calculated using analysis of variance and the Bonferroni method.Results: One
thousand nine hundred and twenty-six publications were identified and 60 studies met inclusion criteria, totaling 16043 patients, 7556 (47.1%) of which underwent laparoscopic adrenalectomy. Those
who underwent laparoscopic or robotic adrenalectomy had a less estimated blood loss (166 ± 144.0 vs. 47 ± 29.3 vs. 429 ± 297.2 mL, p = 0.003), shorter length of hospitalization (4.5 ± 2.6 vs. 3.8 ± 1.9
vs. 8.6 ± 4.2 days, p <0.001), and decreased complication rates (10.3% vs. 9.4% vs. 33.9%, p <0.001) compared those who underwent conventional open approach. There was no difference in total
operative time between open and laparoscopic approaches (161.5 ± 51.3 vs. 176 ± 63.3 minutes, p=0.43). There was no difference between laparoscopic and robotic groups for all measures (p >0.05
for all).Conclusions: Our meta-analysis suggests that laparoscopic and robotic adrenalectomy is as safe, feasible, and efficacious as conventional open adrenalectomy. Laparoscopic and robotic
approaches are associated with decreased length of hospitalization and lower overall complication rates. However, there was no difference in outcomes between laparoscopic and robotic groups. 



56.02 Risk Factors for Hematoma Following Thyroidectomy: Results from the Nationwide Inpatient Sample

A. Weiss1, K. C. Lee1, K. T. Brumund1, D. C. Chang1, M. Bouvet1  1University Of California - San Diego,Surgery,San Diego, CA, USA.

Introduction: Hematoma following thyroidectomy is a potentially lethal complication.  We sought to evaluate risk factors for hematoma formation using the Nationwide Inpatient Sample (NIS). We
hypothesized that certain risk factors for the development of hematoma following thyroidectomy could be identified using the NIS database and that this information would be useful to
surgeons.Methods: The NIS database was queried for patients who underwent thyroidectomy – partial, unilateral, and total from 1998-2010. High volume was defined to be 95th percentile in volume, or
over 70 thyroidectomies per year. Logistic regression was performed to identify significant predictors of hematoma.Results: There were 150,012 patients who underwent thyroidectomy identified in the
NIS. The rate of hematoma after thyroidectomy was 1.25%. High volume hospitals were associated with significant decrease in hematoma risk (Odds Ratio (OR) of 0.71[0.56-0.83]). Male gender, black
race, inflammatory thyroid disease, partial thyroidectomy, chronic kidney disease, and bleeding disorders were all significant for increased risk of hematoma (ORs of 1.64, 1.37, 1.59, 1.69, 1.8, 3.38;
respectively). Overall mortality following thyroidectomy was 0.32% which increased to 1.34% in patients with hematoma formation after thyroidectomy (p<.001). Patients with hematoma following
thyroidectomy were 2.94 [1.76-4.9] times as likely to die compared to those without hematoma.Conclusions: We identified risk factors associated with the development of hematoma following
thyroidectomy that should help surgeons identify patients at higher risk for this potentially lethal complication.



56.03 Efficacy of Localization Studies and Intraoperativ e Parathormone Monitor ing in Patients Undergoing Reoperativ e Parathyroidectomy for Persistent
Hyperparathyroidism

P. P. Parikh1, J. Farra1, B. J. Allan1, J. I. Lew1  1University Of Miami,The DeWitt Daughtry Family Department Of Surgery, Division Of Endocrine Surgery, University Of Miami Miller School Of
Medicine,Miami, FL, USA.

Introduction: Although preoperative localization studies and intraoperative parathormone monitoring (IPM) in initial targeted parathyroidectomy (PTX) for sporadic primary hyperparathyroidism (SPHPT)
is associated with the highest operative success, reoperative parathyroidectomy (RPTX) for persistent hyperparathyroidism (pHPT) remains a clinical challenge with a higher rate of morbidity and
operative failure in affected patients. This study examines the efficacy of RPTX using a targeted approach with IPM.Methods: Of 1,356 patients who underwent targeted PTX with IPM at a single
institution, a retrospective review of prospectively collected data of 69 patients with pHPT and subsequent RPTX was performed. Preoperative workup included detailed patient history, vocal cord
assessment and review of prior diagnostic imaging, operative and pathology reports. All patients had preoperative Sestamibi (MIBI) and surgeon performed ultrasound (SUS) studies prior to targeted
RPTX. IPM criterion used for predicting successful PTX was defined by >50% intraoperative PTH drop from the highest pre-incision or pre-excision hormone level in a peripheral blood sample obtained
10 minutes after removal of all abnormal parathyroid tissue. Operative success was defined as eucalcemia for ≥6 months after PTX, operative failure as elevated calcium and PTH levels within 6
months of PTX, and recurrence as elevated calcium and PTH levels >6 months after successful PTX. Accuracy of preoperative localization studies, IPM dynamics and surgical outcomes were
evaluated.Results: There were 69 patients who underwent a total of 72 targeted RPTX with IPM. Of these RPTX, 14 (20%) were converted to bilateral neck exploration (BNE). The sensitivity, specificity,
positive predictive value (PPV) and negative predictive value (NPV) of preoperative localizing studies were: SUS 55%, 90%, 76% and 79% vs. MIBI 74%, 91%, 83% and 86%, respectively. The sensitivity,
specificity, PPV and NPV for IPM was 100%, 94%, 98% and 100% respectively. A >50% intraoperative PTH drop was the only independent predictor of operative success (OR 10.8 [95%CI 1.8-66.3];
p<0.01) on multivariate analysis. Compared to operative failures, patients with operative success had lower mean 10-minute PTH values (70.9 vs. 232.3 pg/ml respectively, p<0.001), and a higher
mean 10-minute IPM percent change (78.2 vs. 56.3% respectively, p<0.01). Overall, operative success was 94% in these RPTX patients with a recurrence rate of 1.4% with a mean follow-up of 48
months. Complications included 1 patient with permanent recurrent laryngeal nerve injury, and 1 patient with permanent hypoparathyroidism.Conclusions: The use of preoperative localization studies
for targeted RPTX with IPM can be effectively and safely performed, leading to a high rate of operative success and low rate of recurrence.



56.04 Recurrent Primary Hyperparathyroidism Occurs More Frequently in Patients with Double Adenomas

A. Alhefdhi1, D. Schneider1, R. Sippel1, H. Chen1  1University Of Wisconsin,Endocrine Surgery,Madison, WI, USA.

Introduction: The incidence of recurrent primary hyperparathyroidism (PHPT) had been reported to be between 1 and 10%. The purpose of this study was to examine if patients with multi-gland disease
have a different recurrence rate.Methods:  A retrospective analysis of a prospectively collected database was performed on patients with PHPT who underwent parathyroidectomy at one institution
between 2001 and 2013. Patients who underwent initial parathyroidectomy with at least 6 months of follow-up were included, and were divided into three groups according to operation notes: single
adenoma (SA), double adenoma (DA), and hyperplasia (H). An elevated post-operative serum calcium level within 6 months of surgery was defined as a persistent disease while an elevated calcium
after 6 months was defined as a recurrence.Results:  In total, 1402 patients met inclusion criteria, and the success rate of parathyroidectomy was 98.4%. The mean age was 60.4 ±14 years and 78.5%
were female. Among them 1097 patients (78%) had SA, 124 patients (9%) had DA, and 181 patients had H (13%). The rate of persistent PHPT was higher amongst patients with DA (4%), SA (1.3%),
and H (2.2%) (p = 0.0049). Moreover, the recurrence rate was higher among patients with DA (7.3%) vs. SA (1.7%) and H (4.4%) (p = 0.0005) with identical median follow-up time. The median of the
followup was 11for patints with SA, 12.5 for patients with DA, and 12 for patients with H (p = 0.1603).Conclusions:  Recurrent and persistent PHPT occur more frequently in patients with DA. These data
suggest that DA in some cases could represent asymmetric or asynchronous hyperplasia. Therefore, patients with DA may warrant more rigorous monitoring after parathyroidectomy.



56.05 Early Prediction of Impending Recurrent Laryngeal Nerv e Injury during Neck Surgery by Continuous Intraoperativ e Vagus Nerv e Monitor ing

M. A. Murcy1, S. H. Mohamed1, P. L. Friedlander2, R. Aslam2, E. Kandil1,2  1Tulane University School Of Medicine,Surgery,New Orleans, LA, USA 2Tulane University School Of
Medicine,Otolarygology,New Orleans, LA, USA.

Introduction: Continuous intraoperative nerve monitoring using automatic periodic stimulation (APS) of the vagus nerve (VN) can recognize early change in function of the recurrent laryngeal nerve
(RLN). The purpose of the current study is to examine our initial experience using this technology.Methods: A retrospective review of the database of 205 consecutive patients who underwent thyroid
surgery by a single surgeon using APS at a single North American institution. Stretch injury was established by a warning threshold alarm 50% reduction in amplitude and/or 10% increase in latency.
Preoperative and postoperative laryngoscopy was performed for all patients.Results: A total of 274 RLNs were at risk. For the VN, the initial and final stimulation signals (± SD) of amplitude were 728.77
± 408.24 mV, 678.4 ± 495.95 mV with latency of 4.92 ± 1.81 ms, 5.02 ± 4.49 ms, initial and final signals, respectively. For the RLN, the signals (± SD) of amplitude were 998.75 ± 443.66 mV, 969.02 ±
463.03 mV with latency of 1.9 ± 0.7 ms, 1.9 ± 0.7 ms, initial and final signals, respectively. APS alarm detected impending stretch nerve injury in 22 (8%) cases by 63.9% (± 13.4) mean decrease in
amplitude and by 27.3% increase in latency in one case. A total loss of signal (LOS) has been detected in seven (2.5%) cases. The early change of management by releasing the causative retraction for
an average of 2 (± 0.7) minutes successfully preserved the nerves in all cases with impending injury; however, there was no improvement in the LOS cases. Other than the cases with LOS,
postoperative laryngoscopy showed normal vocal cord function in all cases.Conclusions: APS technology is safe, feasible and can help in early recognition of intra-operative RLN stretch. Future studies
are warranted to further examine the benefits of this technology.



56.06 Parathyroidectomy In Dialysis Patients

L. E. Kuo1, H. Wachtel1, D. Fraker1, R. Kelz1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: The proper surgical approach to the treatment of secondary hyperparathyroidism has not been clearly defined. Subtotal parathyroidectomy (sPTX) and total parathyroidectomy with
parathyroid autotransplantation (tPTX) remain accepted options. In this study we aim to describe the characteristics of PTX patients on dialysis and compare outcomes across the two treatment
strategies. Methods: We conducted a retrospective cohort study of dialysis patients >18 years of age who underwent an initial PTX (CPT=60500) using the ACS NSQIP PUF (2008-2011). Patients were
classified as sPTX if no autotransplant was performed and tPTX if an autotransplant was performed. Descriptive statistics were calculated. The primary outcome measure was death or
complication. Secondary outcomes studied included operative time and post-operative length of stay. Univariate statistics were performed using the Wilcoxon rank-sum test and the Fisher’s exact test,
as appropriate.Results: Of 898 dialysis patients, 236 (26.4%) underwent tPTX and 662 (73.7%) underwent sPTX. The overall median age was 49 years (IQR:38,59).  The majority of patients were ASA
Class 3: severe systemic disease (629, 70.0%). Four hundred and forty-seven patients were black (49.7%) and 341 (37.9%) were white. The 30-day mortality rate was 1.11% (n=10) and the
complication rate was 5.8% (n=52). In 2011, the readmission rate was 17.8% (n=39) and the reoperation rate was 4.6% (n=10). Patient characteristics differed by treatment strategy as did the operative
time and post-operative length of stay (Table).Conclusions: Given the severity of illness of the dialysis patients undergoing PTX, the overall complication rate and mortality were acceptable.  tPTX
patients underwent longer operations and required a longer in-patient stay. Given the severity of illness of the cohort, sPTX should always be considered in order to reduce the operative duration and
length of stay.



56.07 Ambulatory Robotic Thyroid Surgery: Are We There Yet?

H. Khadra1, S. E. Mohamed1, D. Dali1, Z. H. Al-Qurayshi2, E. Kandil1  1Tulane University School Of Medicine,Department Of Surgery,New Orleans, LA, USA 2Tulane University School Of
Medicine,Department Of Epidemiology,New Orleans, LA, USA.

Introduction: Recently, the American thyroid association published an interdisciplinary consensus statement on ambulatory thyroid surgery. However, there was no mention of robotic approaches for
thyroid surgery as a possible relative or absolute contraindication. This study aims to examine the outcomes of robotic approach and compare it to conventional open thyroid surgery in the outpatient
setting, encompassing patients with similar comorbidities.Methods: We performed a retrospective analysis of 87 consecutive patients who underwent outpatient robotic thyroid surgery at our institution.
We then compared them to another 87 patients with similar comorbidities who underwent conventional open approach on an outpatient basis. The two groups have similar predetermined morbidity
scores based on the Charlson index score. Clinical variables including patient demographics, body mass index (BMI), and surgical outcomes were obtained and analyzed. Principle outcome measures
included thyroid volume, operative time, estimated blood loss (EBL), and incidence of perioperative complications. Clinical characteristics were compared between the two groups using Student t-test,
and the Fisher’s Exact Test. Results: The two groups had similar Charlson index scores (0.85 vs. 1.15., p=.052). Patients who underwent the robotic approach were younger (41.8 ±11.75 vs. 48.7 ±14.2
years, p=0.0006), with lower BMI (27.1 ± 6.3 vs. 31.7 ± 7.6 kg/m2, p=<0.0001), and smaller thyroid volume size (20.2 ± 1.6 vs. 60.7 ± 7.4 cm3, p=<0.0001). The two groups had similar EBL (14.3 ± 9.5 vs.
17.1 ± 12.6 mL, p=0.096) and incidence of perioperative complications including temporary hoarseness, hematoma, wound cellulitis, seroma, and paresthesia (3.4% vs. 1.1%, p=0.62). The total
operative time was longer in patients who underwent robotic approach (139.3 ± 33.0 vs. 120.8 ± 37.6 min, p=0.0007).Conclusions: In a select patient population, robotic outpatient thyroid surgery can be
accomplished in a safe and effective manner in a high volume academic setting with favorable results. Operative time was longer using the robotic approach, however, yielded comparable surgical
outcomes and safety as conventional open procedures in the ambulatory setting. 



56.08 Predictors of Surgeon-Performed Ultrasound Accuracy of Abnormal Parathyroid Gland Localization in Patients with Sporadic Primary
Hyperparathyroidism

B. E. Bishop1, B. Perez1, J. Tashiro1, B. Wang1, P. Parikh1, J. I. Lew1  1University Of Miami,The DeWitt Daughtry Family Department Of Surgery, Division Of Surgical Endocrinology, University Of Miami
Leonard M. Miller School Of Medicine,Miami, FL, USA.

Introduction: Surgeon-performed ultrasound (SUS) is commonly used for preoperative parathyroid localization for targeted parathyroidectomy (PTX) with intraoperative parathormone monitoring (IPM) in
patients with sporadic primary hyperparathyroidism (SPHPT). Most commonly caused by a single hyperfunctioning parathyroid gland, SPHPT occurs predominantly in patients >50 years of age. This
study identifies predictors of SUS accuracy in abnormal parathyroid gland localization for targeted PTX.Methods: A retrospective review of prospectively collected data of 453 patients who underwent
targeted PTX guided by IPM for SPHPT was performed. Patients with confirmation of elevated calcium and PTH levels, preoperative SUS and ≥6 month postoperative follow up were stratified into
younger (≤50,n=110) and older (>50,n=343) age groups. Biochemical results, parathyroid gland location, IPM and operative outcomes among others were correlated with SUS accuracy between these
groups. SUS accuracy was determined by localization of all abnormal parathyroid glands intraoperatively verified by IPM that resulted in operative success. Operative success was defined as
eucalcemia for ≥6 months after PTX, and operative failure as elevated calcium and PTH levels within 6 months of PTX. Multiglandular disease (MGD) was defined as >1 hypersecreting gland detected
by IPM during initial PTX or if 1 gland removal resulted in operative failure.Results: Among the 453 patients, SUS localization of a single abnormal parathyroid gland was more accurate in patients ≤50
years compared to patients >50 years old (81% vs. 70%, respectively;P=0.03). Univariate analysis of patients ≤50 years indicated SUS accuracy was significantly associated with preoperative PTH
levels ≥175 pg/ml (91% vs. 75%,P=0.04) as well as the presence of an inferiorly located abnormal gland (88% vs. 69%,P=0.02) compared to patients ≤50 years. Multivariate analysis of both combined
predictors within the younger group had significantly higher SUS accuracy compared to members of the same cohort with >1 predictors (97% vs. 75%, P=0.01). Of 39 patients with MGD, SUS was only
accurate in localizing all abnormal glands in 10 patients (26%), of which 4/7 were in the younger age and 6/32 in the older age groups. IPM was significantly associated with accurate SUS localization of
single abnormal glands (100%, P<0.001) and identified MGD in 36/39 (92%,P=0.003) patients. Combination of all 3 predictors yielded comparable operative success rates (97% vs. 97%, P=0.81)
between both age groups at 25 months follow-up.Conclusions: Younger age, elevated preoperative PTH levels, and localization of an inferior parathyroid gland are significant predictors of SUS accuracy
in SPHPT caused by a single abnormal parathyroid gland, and may mitigate the further use of MIBI studies in such patients. SUS localization can be solely used in these SPHPT patients without
compromising the high success rates associated with targeted PTX with IPM.



56.09 Does a Multidisciplinary Thyroid Clinic Improv e Follow up of Benign and Indeterminate Thyroid Nodules After Fine Needle Aspiration?

R. K. Bergren1, J. Xu1, H. Chen1, D. F. Schneider1, R. S. Sippel1  1University Of Wisconsin ,Madison, WI, USA.

Introduction: Fine needle aspiration (FNA) is used to evaluate thyroid nodules for malignancy.  Current guidelines recommend surgery for a follicular neoplasm, and a follow up ultrasound within 12
months after a benign FNA in order to evaluate for continued growth.   However, compliance with these recommendations is variable. This study’s goal was to determine if there is a difference in follow
up depending on the location in which the thyroid FNA is performed.Methods: Between 2008 -2009 a cohort of 456 patients from a primary care system at a single academic institution that received a
thyroid FNA result of “benign” or “follicular neoplasm” were identified.  Patients were grouped based on where the FNA was performed: a multidisciplinary thyroid clinic (MDC) or radiology.  Follow up
data including referral for surgery, repeat imaging, and repeat FNA, were analyzed between the two groups.Results: During the study period, 310 (68%) FNAs were completed in the MDC and 146 (32%)
in radiology.  FNA results were benign in 429 (94%) patients and a follicular neoplasm in 27(6%). The mean age was 54 +/- 0.81 and 83% were female.  Patients seen in each location had similar
demographics and FNA results. 90% (N=29) of the follicular neoplasm FNAs underwent surgery and this was similar in both groups (95% in MDC vs. 80% in radiology, p=0.27).  However, patients seen
in the MDC clinic with a benign FNA were more likely to be referred for surgery (32% vs. 18%, p=0.0014).  Unfortunately, of the 427 patients with a benign FNA, only 38% received the recommended
imaging follow up.   Patients seen in the MDC were significantly more likely to receive the recommended follow up imaging versus patients receiving their FNA in radiology (42 % vs. 29%, p=0.0047) and
were more likely to get a repeat FNA ordered (18% vs. 6%, p=0.0002).  Of those patients who received follow up imaging, significant growth was seen in 44 (27%) patients.  Repeat FNA was performed
in 39% with significant growth and this was not statistically different between groups (42% (N=16) vs. 20% (N=1), p=0.38).Conclusions: Overall compliance with recommendations after an FNA with a
follicular neoplasm was excellent regardless of location.  While compliance with follow up imaging after a benign FNA was overall suboptimal, utilizing a MDC did significantly increase compliance with
recommended follow up imaging and may be a more effective mechanism to improve the follow up care for patients with thyroid nodules.



56.10 Reoperativ e Parathyroidectomy: Who Is At Risk And What Is The Risk?

L. E. Kuo1, H. Wachtel1, D. Fraker1, R. Kelz1  1Hospital Of The University Of Pennsylvania,Department Of Surgery,Philadelphia, PA, USA.

Introduction: While reported rates of parathyroidectomy failure range from 2-3%, single center studies are often reflective of high volume practices. We sought to investigate the current use of re-
operative parathyroidectomy (rPTX) and compare clinical characteristics and outcomes for patients undergoing rPTX as compared to those undergoing initial parathyroidectomy (iPTX).Methods: A
retrospective cohort study of parathyroidectomy patients >18 years of age was performed using the ACS NSQIP PUF (2008-2011). Patients on dialysis were excluded from the study. Patients were
classified as rPTX or iPTX by CPT code. The frequency of rPTX was examined as a function of the total number of PTXs performed annually. Univariate statistics were performed to evaluate the
association between patient and procedure characteristics and outcomes by PTX type using the Wilcoxon rank-sum test, the Fisher’s exact test and the X2 test, as appropriate.Results: Of 13,932
parathyroidectomy patients, 3.7-4.4% underwent a rPTX annually. Patients undergoing rPTX were more frequently classified as ASA class 3 (40.9 vs 32.4%, respectively, p=0.001) and had a higher BMI
than iPTX patients (median (IQR): 28.32 (24.42,33.09) vs 29.63 (25.31,34.66), respectively p<0.001). Operations were more frequently performed as an outpatient amongst iPTX when compared to rPTX
(66.9 vs 32.9%, p<0.001). Median operation duration was longer for rPTX (100 vs 76m, p<0.001). rPTX were more likely to be admitted overnight (p<0.001). Complication rates differed between rPTX and
iPTX patients (2.1 vs 1.3%,p= 0.080) as did readmission rates (6.6 vs  2.7%, p=0.021). See Table 1.Conclusions: The use of rPTX is nearly twice that expected based on published failure rates following
iPTX. Obesity, a known technical challenge for the PTX surgeon, appears to be a potential risk factor for requiring a rPTX. rPTX can be performed in the outpatient setting. When counseling patients
regarding rPTX, surgeons should be sure to include the possibilities of increased general complications and readmission.



56.11 Utility of Routine Intraoperativ e Frozen Section and Expedited Final Pathology for Patients Undergoing Thyroid Lobectomy

R. W. Berg1, T. W. Yen1, D. B. Evans1, S. D. Wilson1, T. S. Wang1  1Medical College Of Wisconsin,Division Of Endocrine Surgery,Milwaukee, WI, USA.

Introduction: At our institution, intraoperative frozen section (FS) is typically performed in patients undergoing thyroid lobectomy to determine the need for immediate completion thyroidectomy.  If FS
pathology is benign, final pathology is expedited overnight; therefore, all patients are admitted for possible completion thyroidectomy on the first postoperative morning (POD1). The purpose of this study
was to determine the correlation between intraoperative FS and final pathology in patients without biopsy-proven cancer preoperatively and to identify the optimal management algorithm for patients
undergoing thyroid lobectomy.Methods: This is a retrospective review of a single-institution, prospectively-collected thyroid database of patients undergoing thyroid lobectomy from 1/09 – 5/13.
Preoperative FNA  results, if performed, ranged from benign to suspicious for malignancy. Patient demographics, preoperative cytology, intraoperative FS, final surgical pathology, and operative
procedures were collected. Clinically significant cancers were defined as tumors >1 cm, follicular cancers with capsular/vascular invasion, and multifocal thyroid cancers, regardless of size.Results: Of
the 235 patients, 198 (84%) were female and mean age was 50 years (SD = 16.3). FNA was performed in 208 (89%) patients. FS was performed in 192 (82%) patients; five (3%) patients had FS results
that were suspicious for malignancy but only one (0.5%) patient underwent immediate completion thyroidectomy. Of the remaining four patients, one had benign disease on final pathology, two had
cancers <1cm, and one had a follicular cancer with vascular invasion and underwent completion thyroidectomy on POD1. Overall, 28 patients (12%) had thyroid cancer diagnosed on final pathology,
including 16 papillary microcarcinomas. Of the 12 (5%) patients with clinically significant cancers, FS was suspicious for malignancy in two and benign in seven; three patients did not have FS
performed. Intraoperative FS had sensitivity and positive predictive value of 22% and 40%, respectively, in identifying clinically significant cancers. Of the 12 clinically significant cancers, completion
thyroidectomy was performed at the initial operation in one (8%) patient, on POD1 in seven (58%) patients, and delayed in four (33%) patients.Conclusions: Over four years, intraoperative FS changed
initial surgical management in only one patient and had a low predictive value for diagnosing a clinically significant cancer. These data suggest limited utility of routine FS in patients undergoing thyroid
lobectomy. Overnight pathology facilitates POD1 completion thyroidectomy, thereby eliminating additional patient recovery and loss of productivity associated with a delayed second surgery.



56.12 Safety of Same-Day Thyroidectomy: Meta-analysis and Systematic Rev iew.

H. Khadra1, S. E. Mohamed1, T. Hu2, E. Kandil1  1Tulane University School Of Medicine,Department Of Surgery,New Orleans, LA, USA 2Tulane University School Of Medicine,Department Of
Epidemiology,New Orleans, LA, USA.

Introduction: Performance of thyroid surgery as a same day surgery procedure has been a controversial topic. This study aimed to compare the safety and efficacy of outpatient thyroid surgery with
inpatient thyroid surgery by meta-analysis of current literature. Methods: Articles were identified from the following keyword searches: Outpatient Thyroidectomy/Thyroid Surgery, Same Day
Thyroidectomy/Thyroid Surgery. Outcomes included perioperative complications including recurrent laryngeal nerve (RLN) injury, hypocalcemia, and readmissions. Data were extracted following review
of appropriate studies by authors and random effects models were used.   Results: 34 potentially relevant publications were identified and 15 studies fulfilled the predetermined inclusion criteria,
totaling 10,478 patients, 4565 (43.6%) of whom were discharged the same day following thyroid surgery. There was no difference in malignancy rate between the two groups (95% CI 0.84-2.31, p=
0.196). Inpatient group were 2.23 times (95% CI 1.36-3.36, p=0.001) more likely to develop transient RLN injury and 2.32 times (95% CI 1.06-5.06, p= 0.034) more likely to have documented transient
hypocalcemia compared to outpatients. Inpatient groups were 2.10 times (95%CI 1.33-3.33, p=0.002) more likely to have documented other complications. The two groups also had similar
readmission rates (95% CI 0.71-1.41, p=1.000). Conclusions: Our meta-analysis suggests that discharging patients the same day after a thyroid surgery is as safe, feasible, and efficacious as
admitting them.  Admitting patients after thyroid surgery is associated with higher reported risk of complications. 



56.13 Dexter ity Assessment in Primary Hyperparathyroidism Using the 9-Hole Pegboard Test

D. J. Kaltman1, K. Zanocco1,2, D. M. Elaraj1, C. Sturgeon1  1Northwestern University,Department Of Surgery, Section Of Endocrine Surgery,Chicago, IL, USA 2Northwestern University,Center For
Healthcare Studies,Chicago, IL, USA.

Introduction: Musculoskeletal symptoms are common complaints in patients with primary hyperparathyroidism (PHPT), but are difficult to quantify. Musculoskeletal studies have shown increased
muscle pain and impaired performance on the Repeated Chair Stand test, but there is a paucity of data that quantifies the impact of PHPT on dexterity. Furthermore, the expected recovery of fine motor
function following curative parathyroidectomy is not known. The 9-Hole Pegboard Test (9PEG) is a standardized, reproducible, and validated method of dexterity assessment. Evidence from studies on
patients with multiple sclerosis, myotonic dystrophy, Parkinson’s disease, leprosy, and cerebrovascular accident indicate that impaired 9PEG performance correlates with physical functioning
symptoms and activities of daily living. The 9PEG has recently been validated and adopted by the NIH for use in their Toolbox for The Assessment of Neurological and Behavioral Function, but has not
been utilized in patients with PHPT. We hypothesized that patients with PHPT would have impaired performance on the 9PEG that would improve with curative parathyroidectomy.Methods: English-
speaking patients age 18 or older with a biochemical diagnosis of PHPT were recruited. Diagnoses of recurrent or persistent hyperparathyroidism, or thyroid or parathyroid malignancy were
exclusionary. Participants completed an initial 9PEG prior to surgery, and the test was repeated during their post-surgical follow-up visit about 3-4 weeks after surgery. The 9PEG was administered as
described in the NIH Toolbox Administration Manual by two trained proctors. Change in performance, averaged across hands, was the primary outcome. Patient demographics and preoperative and
postoperative calcium and PTH were recorded. A two-tailed, paired t-test (α=0.05) was used to compare mean performance times.Results: 14 (11 female) subjects completed the preoperative
assessment. Mean age was 57 years. Baseline 9PEG performance was not statistically different (p=0.83) from NIH-validated norms, when adjusted for age, gender and hand dominance. 6 subjects (5
female) completed the postoperative assessment. Mean serum calcium decreased 1.3 (SD=0.5) mg/dL and serum PTH decreased 67% (SD=15%) following surgery. All participants showed
improvement in the 9PEG after parathyroidectomy; mean improvement in 9PEG performance was 1.0 sec (p=0.07). Change in serum calcium was not significantly correlated with change in average
9PEG completion time (R2=0.31, p=0.25).Conclusions: All participants experienced performance improvement on the 9PEG following curative parathyroidectomy. The modest time improvement,
however, was not statistically significant and did not correlate with biochemical disease markers. Further quantification of dexterity deficits and demonstration of minimum clinically significant
improvement may provide useful information for the treatment of primary hyperparathyroidism.



56.14 Safety and Feasibility of Robotic Transaxillary Thyroidectomy in Patients with Augmented Breasts Implants.

H. Khadra1, S. E. Mohamed1, A. Saeed1, P. L. Friedlander2, R. Aslam2, E. Kandil1  1Tulane University School Of Medicine,Department Of Surgery,New Orleans, LA, USA 2Tulane University School Of
Medicine,Department Of Otolaryngology�Head And Neck Surgery,New Orleans, LA, USA.

Introduction: Robotic transaxillary approach for thyroid surgery is an attractive option for young women who want to avoid the presence of an unappealing visible neck scar. Cosmetic breast
augmentation has become the most popular cosmetic surgical procedure in the United States. As the augmented patient population grows; an increasing number of thyroid surgery operations among
previously augmented women can be anticipated. This study aims to examine the feasibility and safety of robotic transaxillary thyroid surgery in patients with breast implants.Methods: We performed a
retrospective analysis of 46 consecutive female patients with breast implants who underwent robotic transaxillary approach hemithyroidectomy by a single surgeon at an academic institution. Out
comes were then compared to another 46 patients with similar thyroid volume and body mass index (BMI) without breast implants who underwent the same robotic approach by the same surgeon.
Clinical variables including patient demographics, operative details, and surgical outcomes were obtained and analyzed. Principle outcome measures were: incidence of perioperative complications,
estimated blood loss (EBL), flap creation time, robot docking time, console operative time, and total operative time. Clinical characteristics of patients and operative data were compared between the
two groups using Student t-test, and the Fisher’s exact test. Results: Both groups had similar BMI (25.62 ± 4.99 vs. 27.4 ± 3.95 kg/m2, p=0.06), and thyroid volume (20.6 ± 15.50 vs. 20.9 ± 16.45 cm3,
p=0.91). Post-operative complications were 13.3% in the implant group and 19.6% in the group without implants (p=0.57). EBL was similar between the groups (10.6 ± 4.67 vs. 11.0 ± 5.74 mL, p=0.76).
No significant difference was found between groups in flap creation time (36.4 ± 10.12 vs. 36.6 ± 11.45 min, p=0.90), robot docking time (8.2 ± 2.36 vs. 8.9 ± 3.85 min, p=0.23), console operative time
(32.2 ± 10.71 vs. 30.9 ± 7.45 min, p=0.52), and total operative time (146.7 ± 14.63 vs. 146.5 ± 15.52 min p=0.95). Conclusions: Robotic transaxillary thyroid surgery is a safe and technically feasible
approach in select patients with breast implants. In our study, the robotic transaxillary approach had comparable surgical outcomes and operative times to patients with and without breast implants in
patients with similar BMI and thyroid volume. 



56.15 A Nov el Approach to Preoperativ e Localization Using Discordance of Thyroid Lobe Length on Sestamibi Scan and Thyroid Ultrasound in Primary
Hyperparathyroidism

S. Nagar1, E. L. Kaplan1, R. H. Grogan1, P. Angelos1  1University Of Chicago,Endocrine Surgery Research Program/Department Surgery/Pritzker School Of Medicine,Chicago, IL, USA.

Introduction:  Minimally invasive parathyroidectomy (MIP) is successful in achieving cure for most patients with primary hyperparathyroidism.   It is dependent on localizing single adenomas on
preoperative imaging.   Concordance between sestamibi scan (SS) and ultrasound (US) suggestive of a single gland has been considered important to proceed with the MIP. However, little attention
has focused on non-concordant and even negative studies and how they can be used to successfully localize parathyroid adenomas. Methods: We analyzed our database of patients with
radiographically negative SS who underwent parathyroidectomy for primary hyperparathyroidism from 2004-2011.  The anterior-posterior images soon after injection of sestamibi were analyzed for
asymmetric thyroid lobe lengths and then compared to the lengths of the thyroid lobes as measured on thyroid US.Results: There were 39 patients with negative SS and reviewable images. The
majority of patients were female (87.2%) with an average age of 59.3 years.  Seventeen patients (43.6%), most of whom had a negative US for an adenoma, were found to have a longer thyroid lobe on
SS than on US.  This finding of increased length on SS corresponded to a parathyroid adenoma in that location in each instance at operation.Conclusions: Discordance between thyroid lobe length on
the early SS when compared to US has led to successful preoperative identification of parathyroid adenomas even though each localization study appeared to be negative by itself.  This finding has not
been previously described, appears to be reliable, and can lead to the use of MIP in this subset patients.



56.16 Completion Thyroidectomy is Safe at a High Volume Center

A. Opoku-Boateng1, S. C. Oltmann2, T. Sivashanmugam3, G. Leverson2, R. S. Sippel2, H. Chen2, D. F. Schneider2  1Ochsner Clinic Foundation Hospital,Surgery,New Orleans, LA, USA 2University Of
Wisconsin,General Surgery,Madison, WI, USA 3Wellcare Hospital And Research Institute,Thillai Nagar, Trichy, TAMILNADU, India.

Introduction: Many consider completion thyroidectomy (CT) more technically difficult and associated with increased complication rates.  The goal of this study was to compare postoperative morbidity in
CT to total thyroidectomy (TT) at a high volume center.Methods: This study retrospectively evaluated the complications of thyroid surgery from an academic, tertiary referral center’s prospectively
collected database.  Patients undergoing CT were matched (2:1) to patients undergoing total thyroidectomy (TT) based on age, gender, and disease process.  Post-operative rates of hematoma,
recurrent laryngeal nerve (RLN) palsy, and hypoparathyroidism, were evaluated.  Transient complications resolved within 6 months while complications were considered permanent if they persisted
beyond 6 months.  Hypoparathyroidism was defined as a PTH less than 10 pg/mL.  RLN palsy was defined as any hoarseness occurring post-operatively as determined by the patient and
surgeon.Results: Ninety-three patients underwent CT and were compared to a matched set of 186 patients undergoing TT from 1994-2013.  The average age of this cohort was 49 years of age (s=16.6)
with a female predominance of 82%. Transient hypoparathyroidism was more prevalent in the TT (20.5%) group compared to the CT (5.4%) group (p <0.01).  Twenty-five of 36 patients(69.4%) with
transient hypoparathtroidism in the TT group resolved within 2 weeks of surgery. Transient hoarseness occurred in 2.2% of patients undergoing TT vs. 12.2% CT (p=1).  One bleeding complication
occurred in CT group yielding a rate of 1.1%, while none occurred in the TT (p=0.16).  One infection occurred in each group yielding rates in the CT group of 1.1% and 0.5% in the TT (p=.63).    The
permanent complication rate was 1.4% and there was no statistical difference in the rates between groups (1.6%-TT vs. 1.1%-CT) (p=0.73). There was one case of permanent RLN palsy in the TT
group (0.5%) and none in CT group (p=0.48).  Permanent hypoparathyroidism occurred 1.6% of the time in TT vs. 1.1% of CT (p=0.72) with an overall rate of permanent hypoparathyroidism of
1.4%. Conclusions: Complications after CT are normally transient, and the incidence of permanent complications is extraordinarily low.  CT can be performed with minimal morbidity at a high volume
center.



56.17 Ev aluation of Patients with Discordant Imaging Studies for Parathyroidectomy Guided by Intraoperativ e Parathormone Monitor ing

B. M. Perez1, B. E. Bishop1, B. Wang1, J. Tashiro1, P. P. Parikh1, J. I. Lew1  1University Of Miami,The DeWitt Daughtry Family Department Of Surgery, Division Of Surgical Endocrinology, University Of
Miami Miller School Of Medicine,Miami, FL, USA.

Introduction: Sestamibi scan (MIBI) and surgeon-performed ultrasound (SUS) are essential components for targeted parathyroidectomy (PTX) guided by intraoperative parathormone monitoring (IPM)
in patients with sporadic primary hyperparathyroidism (SPHPT). However, discordant localization studies may lead to lower operative success in patients following PTX when compared to patients with
concordant studies. This study reports the outcomes of patients with discordant imaging studies who underwent PTX for SPHPT guided by IPM.Methods: A retrospective review of prospectively collected
data of 386 patients who underwent targeted PTX guided by IPM for SPHPT at a single institution was performed. All study patients had biochemically elevated calcium and PTH levels, preoperative MIBI
and SUS, and ≥6 month follow-up. Imaging studies were discordant when 1 study accurately localized the abnormal parathyroid gland and the other did not (type A), 1 study localized the gland inferiorly
whereas the other superiorly on the same side of the neck (type B), or if both studies localized glands on opposite sides of the neck (type C). IPM was considered beneficial if it: 1) confirmed excision or
presence of abnormal glands; 2) identified underlying multiglandular disease (MGD) missed by both imaging studies; and 3) allowed for unilateral (UNE) instead of bilateral neck exploration (BNE).
Operative success was defined as eucalcemia for ≥6 months after PTX, operative failure as elevated calcium and PTH levels within 6 months of PTX and recurrence as elevated calcium and PTH levels
≥6 months postoperatively. MGD was defined as >1 hypersecreting gland detected by IPM during initial operation or if removal of 1 gland resulted in operative failure.Results: There were 128 patients
with discordant studies and 258 patients with concordant studies with an overall follow-up of 26 months. Of patients with discordant studies, 98 were type A, 21 were type B, and 9 were type C.
Discordant patients had 99.2% operative success and concordant patients had 99.6% operative success. Operative success was not significantly different between groups (p=0.81). IPM was beneficial
in these discordant patients as it confirmed excision or presence of abnormal glands (128/128, 100%); identified underlying MGD missed by both imaging studies (8/8, 100%); and allowed for UNE
(104/128, 81.3%) instead of BNE (24/128, 18.7%). One discordant patient experienced recurrence at 6 years after PTX, and 1 was an operative failure due to surgeon inability to locate the abnormal
gland.Conclusions: Patients with discordant imaging who undergo PTX guided by IPM for SPHPT have success rates similar to patients with concordant imaging. IPM is beneficial in such patients with
discordant localization as it confirms the removal of abnormal parathyroid glands, identifies underlying MGD missed by such studies, and allows for limited neck exploration.



56.18 Perioperativ e Efficiency in an Endocrine Surgical Serv ice

D. Reznick1, J. Mino1, R. Monteiro1, A. Siperstein1  1Cleveland Clinic,Cleveland, OH, USA.

Introduction: With increasing concerns about improving efficiency in the operative room, the whole process of the procedure must be examined.  Understanding not only the different overall times from
each step, but also the variability between teams performing the same overall task, could serve as the basis for a process improvement initiative.Methods: As part of an initiative to begin a
comprehensive unit-based safety protocol (CUSP), cervical endocrine surgeries from seven surgeons at a large academic center were analyzed over a period from October 1, 2011 to August 2, 2013. 
Each aspect of the operation, from entering the OR, time of induction, time of incision, time of closing, extubation, and exiting the OR, in addition to total time in the post-anesthesia recovery area was
analyzed for total length and variation between surgeons.  All surgeries were performed in a standardized fashion using the same surgical sets.Results: A total of 1593 cervical endocrine surgeries
were performed.  Total time in the operative room and PACU demonstrated variation in every category and subcategory between surgeons (Table 1)Conclusions: Even on a standardized surgical
service, there is variation in times between surgeons in the different portions of the operative room.  This demonstrates that there is further work that can be done to help improve efficiency in the
operative room and decrease variability between surgeons.  In addition, because of the significant time that was noted from extubation until exiting the OR and amount of time in PACU, changes were
made at our institution to standardize the anesthesia regimen including lowering the amount of anesthetic to help facility rapid recovery.



56.19 Examining the Role of Cerv ical Ultrasound in Detecting Thyroid Pathology in Patients with Primary Hyperparathyroidism

D. M. Weiss1, H. Chen1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA.

Introduction: Minimally invasive parathyroidectomy for primary hyperparathyroidism is made possible with accurate preoperative imaging. In addition to the detection of parathyroid adenomas, cervical
ultrasound also provides concomitant assessment of the thyroid gland, and many surgeons believe that it is essential. However, the incidental identification of thyroid nodules may then subject patients
to further workup and potentially invasive thyroid procedures. We sought to determine the long-term consequence of omitting preoperative ultrasound on the development of thyroid pathology and
cancer.Methods: At our institution, 222 patients with primary hyperparathyroidism underwent parathyroidectomy without preoperative cervical ultrasound from 1990 to 2001. Thyroid pathology discovered
by follow-up after parathyroidectomy, as well as subsequent biopsy and surgical interventions were analyzed.Results: Of the 222 patients who underwent parathyroidectomy, the mean age was 55 ±
1 years and 149 (67%) were female. In the course of their follow-up after parathyroidectomy, 13 (6%) patients received a cervical ultrasound, and 7 of the 13 (3%) underwent fine-needle aspiration of a
thyroid nodule. Only 1 of the 7 (0.4% of all patients) was ultimately diagnosed with thyroid cancer. Four additional patients were discovered to have thyroid malignancies as a result of intraoperative
decision-making. All five patients are currently alive, with an average follow-up time of 14.9 ± 1.6 years. No patients in this series had an unnecessary thyroid intervention.Conclusions: In patients who
undergo parathyroidectomy without a pre-operative ultrasound, only a small number (0.4%) subsequently were diagnosed with thyroid cancer. Furthermore, omission of ultrasound during the
localization of parathyroid glands does not have a negative impact on the diagnosis of thyroid pathology as all patients who had thyroid cancer had good outcomes, and in fact, may prevent unnecessary
thyroid interventions. Therefore, the use of cervical ultrasound for parathyroid localization should be considered optional rather than essential.



56.20 Surgical Site Infection after Thyroidectomy: A Rare but Significant Complication

D. M. Elfenbein1, D. F. Schneider1, H. Chen1, R. S. Sippel1  1University Of Wisconsin,General Surgery,Madison, WI, USA.

Introduction: Surgical site infections (SSI) after thyroidectomy are a rare occurrence, but when they happen, they can have significant consequences for the patient. Cervical endocrine operations are
classified as clean cases and the practice pattern for use of prophylactic antibiotics varies widely. We hypothesized that certain patient factors and characteristics of the operation may predict a higher
risk of surgical site infection (SSI), thus identifying a high risk population. Furthermore, we hypothesized that SSI are associated with other complications which can lead to increased resource
utilization.Methods: Data from the American College of Surgeons National Surgical Quality Improvement Program (ACS-NSQIP) dataset for patients who underwent thyroidectomy through a cervical
incision from 2005-2011 were included. Patients who underwent a sternotomy or a transthoracic thyroidectomy were excluded. Univariate analysis using t-tests (for continuous variables) and chi-
square (for categorical variables) were performed, and variables with p < 0.2 were considered for inclusion in a multivariate logistic regression model.Results: 49,326 patients underwent cervical
thyroidectomy from 2005-2011 and 179 (0.36%) had a SSI. On univariate analysis, higher body mass index (BMI), presence of diabetes, higher American Society for Anesthesiology (ASA) class, steroid
use, >10% weight loss, alcohol use, history of chronic obstructive pulmonary disease (COPD), diagnosis of disseminated cancer and longer operative time (mean 157 + 112 vs. 117 + 62 minutes)
were associated with increased risk of SSI. Surprisingly, the extent of operation, gender, age, smoking status and dialysis status were not associated with an increased risk of SSI. In a multivariate
logistic regression model, SSI remained statistically associated with the pre-operative patient factors of obesity (BMI 35.01-40 compared to normal BMI) (OR =  2.1; 95% CI, 1.3-3.5), steroid use (OR =
2.1; 95% CI, 1.0-4.4), and history of severe COPD (OR = 2.0; 95% CI, 1.0-4.1). Operative time remained significant in the multivariate model (p<0.001). Patients with SSI were more likely to require re-
intubation, have a post-operative pneumonia, and have difficulty weaning from the ventilator.  They were also more likely to be readmitted, return to the operating room, and had a longer length of stay
(3.22 + 5.7 vs 1.27 + 5.1 days).Conclusions: Though rare, wound infections after thyroidectomy are associated with other post-operative complications, readmission, and significantly increased length
of stay. We have identified patient factors and operative factors that are associated with SSI, and this may help identify high risk patients who may benefit from selective use of prophylactic antibiotics.



57.01 Laparoscopic Sleev e Gastrectomy: Is There A Volume-Outcome Effect?

T. Garg1, J. Morton1  1Stanford University,Bariatric And Minimally Invasive Surgery,Palo Alto, CA, USA.

Introduction: The number of bariatric surgeries performed annually has increased significantly over the past several years especially for Laparoscopic Sleeve Gastrectomy (LSG). As an increasing
number of hospitals begin implementing LSG, little is known if there are differences in patient profiles among low-volume centers (LVCs), as defined by less than 25 LSG cases per year, and high-
volume centers (HVCs), as well as differences in perioperative outcomes.     Methods: Retrospective analysis was performed on the Nationwide Inpatient Sample, the largest all-payer inpatient care
database in the United States, from 2010-2011. LSG hospitalizations were identified using ICD9 procedure codes and confirmatory DRG codes. Relevant ICD9 procedure codes were used for
identifying complications and failure to rescue (FTR) events as defined by the Agency for Healthcare Research and Quality (AHRQ) Patient Safety Indicators (PSI). Other outcomes collected include
demographic factors, length of stay (LOS), total charges, and mortality. Analysis including chi-square and T-tests for categorical and continuous variables. Logistic regression analysis was
performed for mortality and morbidity. Results: Our capture algorithm yielded a total of 52,080 patients and 350 hospitals for analysis with 108 hospitals (30.9%) identified as HVCs, and 242 (69.1%) as
LVCs. Average number of cases per year for HVCs was 76.6, while for LVCs was 6.70. Patients at HVCs were younger (43.7 years vs. 43.9, p<0.001) and less likely to have private insurance (69.2% vs.
71.6%, p<0.001). There was no significant difference in distribution of race or gender between HVCs and LVCs.  Using the Charlson co-morbidity index, there was a smaller number of patients with a
score of 2 or higher at HVCs than LVCs (11.6% vs. 15.6%). Average length of stay was significantly lower at HVCs (2.03 +/- 5.49 vs. 2.69 +/- 6.59, p<0.001), as were total charges ($47,6970 vs. $49,940,
p=0.015). Incidence of complications was significantly lower among HVCs (12.4% vs. 17.6%, p<0.001), as was mortality (0.08% vs. 0.24%, p<0.001), and FTR (0.64% vs. 1.30%, p=0.008). ). In
multivariate logistic regressions controlling for age, sex, race, insurance, and Charlson co-morbidity score, HVCs had a decreased odds of complication (OR=0.71, p<0.001) and mortality (OR=0.42,
p<0.001).  Conclusions: High volume centers (HVCs) performing more than 25 cases of LSG per year have better perioperative outcomes than low volume centers (LVCs) for LSG. 



57.02 Utilization of Total Hip and Knee Arthroplasty in New York State: The Impact of Race and Sex

N. N. Branch1,2, O. Khatib1, J. D. Zuckerman1  1New York University Hospital For Joint Diseases,Orthopaedic Surgery,New York, NY, USA 2Howard University College Of Medicine,General
Surgery,Washington, DC, USA.

Introduction: Total Hip Arthroplasty (THA) and Total Knee Arthroplasty (TKA) are effective treatment options for advanced degenerative arthritis of the hip and knee.  Studies show a marked
underutilization of total hip and knee arthroplasty among minorities.  In this study we aim to evaluate the presence of any gender or racial/ethnic health disparities, in New York State in patients
undergoing THA or TKA; and to report population age-adjusted utilization rates over a ten year period.Methods: THA and TKA cases were derived from inpatient records from the New York State
Department of Health, Statewide Planning and Research Cooperative Systems (SPARCS) database from 1990 to 2010.  Cases were analyzed by time period 1(1990-1994), 2 (1995-1999), 3 (2000-
2004), and 4 (2005-2009) and with respect to race and sex.  Utilization reported as rate per 100,000.Results: The majority of THA patients (N=264,729) were white (87%) females (58%) with a mean
age of 66 years.  Utilization of THA in black females increased 150% (27.65 to 41.55) from period 3 - 4; the rate remained less than that of white females (92.10 to 126.43) during the same periods.
 Black males had similar utilization rates compared to black females for THA (22.16 to 38.40).  In white males THA utilization increased 145% from period 3 - 4 (63.88 to 99.29).  Most TKA patients (N =
357,835) were also white (83%) females (66%) with a mean age of 68 years.  Utilization of TKA in black females increased 175% (16.27 to 29.29) from period 3 - 4; this was less than white females
(95.54 to 152.83).  Black male utilization rates were the lowest in TKA (3.20 to 5.92).  White male TKA utilization increased 162% from period 3 - 4 (55.47 to 89.70). Osteoarthritis (OA) was the most
common primary diagnosis in THA and TKA procedures. Conclusions: THA and TKA in NYS are becoming more common procedures for treatment of OA.  Despite the increased volume of procedures
based upon race and sex an apparent disparity in utilization exists with white women showing the greatest utilization and white males having three times greater utilization than black males for THA and
15 times greater utilization for TKA patients.  Reasons for the disparity may include decreased access to care, cultural variations in coping strategies, or differences in recommendations for surgical
care.  



57.03 Utilization of Total Shoulder Arthroplasty in New York State: The Impact of Race and Sex

N. N. Branch1,2, O. Khatib1, J. D. Zuckerman1  1New York University Hospital For Joint Diseases,Orthopaedic Surgery,New York, NY, USA 2Howard University College Of Medicine,General
Surgery,Washington, DC, USA.

Introduction: The field of orthopaedics has just begun to investigate musculoskeletal health disparities, with the primary focus on hip and knee replacement.  In comparison, total shoulder arthroplasty
(TSA) has been under-investigated in the context of health disparities.  This study aims to identify health disparities in patients undergoing TSA, and to report population age-adjusted utilization rates
over a ten year period.Methods: The utilization of TSA by race and sex for the state of New York was determined using inpatient records from the New York State Department of Health, Statewide
Planning and Research Cooperative Systems (SPARCS) database from 1990 to 2010.  TSA cases were identified and analyzed by time period 1 (1990-1994), 2 (1995-1999), 3 (2000-2004), and 4
(2005-2009) and with respect race and sex of those undergoing the procedure. This data was compared with the NY State population demographics during each time period.Results: There have been
a total of 10,538 TSA procedures performed in New York State from 1990-2009.  Since 1995, there has been a 275% increase in the population adjusted incidence from 1.09 procedures to 3.84
procedures per 100,000.  The number of procedures/100,000 people for the population adjusted incidence in period 3 was 2.38 for Caucasian males (CM), 3.25 for Caucasian females (CF),
0.61 procedures for African American males (AAM), and 0.83 procedures for African American females (AAF).  Similar trends were also noted in period 4.  All subgroup population adjusted incidence
increased except in AAM which decreased by 19%. CM increased 120%, CF increased 102%, and AAF increased the most at 171%.   Despite having the highest increase in incidence from period
3 to period 4 AAF underwentTKA at a lower rate than their Caucasian counterparts (2.25 per 100,000 vs. 6.58 per 100,000).  The Charleston Comorbidity Index (CCI) remained virtually unchanged from
period 1 to period 4.   In period 1 65.1% of patients had a CCI of zero compared to 61.6% in period 4.  In period 1 33.5% and 1.4% of patients had a CCI of 1 and 2 respectively, compared to 36.7% and
1.7% in period 4.  A lower percentage of Caucasian patients had CCI of 1 and 2 compared to African American patients. There was a significant decrease in the percent of patients under 50 years
undergoing TSA from period 1 to period 4 (13.5% to 5.0%). The percentage of patients >70 years increased from 44.2% in period 1 to 51.5% in period 4.Conclusions: TSA in NYS is becoming a more
common procedure for treatment of OA and is performed on patients with increasing comorbidities.  Despite the increased volume of procedures a clear disparity in utilization exists based upon race
and sex with CF showing the greatest utilization and CM having a ten times greater utilization than AAM. The reasons for this may include decreased access to care, cultural differences in seeking
medical care, or differences in recommendations for surgical treatment.  Additional investigation is required to examine the causes of these disparities.



57.04 Inv olv ement of a Surgical Serv ice Improv es Patient Satisfaction After a Small Bowel Obstruction Admission

X. Vang1, R. K. Schmocker1, L. Cherney Stafford1, G. Leverson1, E. R. Winslow1  1University Of Wisconsin ,Madison, WI, USA.

Introduction: With the introduction of the Affordable Care Act, patient reported outcomes have been emphasized. The Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS)
survey is widely used to measure patient satisfaction. Despite the impending financial implications of patient experience scores, relatively little is known about their clinical and structural determinants.
Because small bowel obstructions (SBO) are managed across a variety of hospital settings, analysis of patient satisfaction in this subgroup was undertaken to identify structural processes that could
be targeted for improvement. Methods: Patients who were admitted between 2009-2012 and completed the HCAHPS survey were identified using ICD-9 codes for SBO.  Exclusion criteria included age
<18, those readmitted within 30 days, and patients discharged to a skilled nursing facility. Charts from 92 eligible patients were identified and retrospective review abstracted demographic and clinical
variables. In order to improve homogeneity, only patients (n=47) with SBO due to adhesions or hernias were included in the analysis. Univariate analyses were performed to assess the relationships
between HCAHPS patient satisfaction domains and patient/system level variables. Topbox and composite scores were determined using HCAHPS standards. Results: Of the 47 patients, 52% were
female; mean age was 63±17 yrs; BMI was 27±7; Charlson Score was 1.2±1.3; length of stay was 6±5 days; 96% had prior surgery. Of all 47 patients, 72% (n=34) were admitted to a surgical service
and 44% (n=15) of these required operative management. Of the 28% (n=13) of patients admitted to a medical service, 54% (n=7) had surgical consultation. Of those with surgical consultations, 57%
required operative management. When examining patient-reported overall hospital satisfaction HCAHPS score, patients who had surgical service (SURG) involvement (either as a consulting or primary
service) had significantly higher scores when compared to those on the medical service without surgical consultations (MED) (TopBox score:  80% SURG; 33% MED, p=0.015). These groups were
otherwise similar (Fig 1). When examining patient-reported satisfaction with physician communication, SURG patients trended towards higher scores (TopBox MD Communication Composite: 71%
SURG; 44% MED; p=0.1). A similar pattern was evident for each physician communication domain. Conclusions: Involvement of a surgical service during admission for SBO is associated with
increased patient reported satisfaction. These findings have implications for a hospital system’s efforts to improve HCAHPS scores. Further investigation is needed to help elucidate the specific factors
that impact patient satisfaction for a variety of surgical diagnoses.



57.05 The Impact of Centers of Excellence Restr ictions on Trav el Time for Bariatr ic Surgery

L. H. Nicholas1,2, J. B. Dimick3  1Johns Hopkins University,Health Policy & Management, Surgery,Baltimore, MD, USA 2University Of Michigan,Institute For Social Research,Ann Arbor, MI,
USA 3University Of Michigan,Department Of Surgery,Ann Arbor, MI, USA.

Introduction: Extensive research pointing towards a volume-outcomes relationship in surgery has raised questions about whether elective procedures should be concentrated in high-volume
hospitals.  Selective referral procedures have been little-used in practice, partially because of concerns about patient access to care.  We study a recent exception, a Medicare National Coverage
Decision limiting bariatric surgery patients to Centers of Excellence, to study the impact of selective referral on patient travel time. Methods: We used State Inpatient Data from the Healthcare Cost and
Utilization Project for eight large and geographically disparate states to study 181,727 bariatric surgeries in 366 hospitals between 2003 – 2009; the universe of bariatric procedures in these states. 
 Distance traveled was calculated as the straight-line distance from patient and hospital zip code centroids.  We estimated quantile difference-in-difference regressions to assess the impact of selective
referral on distance traveled by patients at different points in the travel time distribution.  We compared Medicare patients to non-Medicare patients before and after the National Coverage Decision to
isolate the impact of selective referral on patient travel time.  Medicare patients were also exposed to all other factors influencing patient travel distance, but did not face selective referral restrictions
during this time. Results: Distance traveled for bariatric surgery increased for most Medicare patients after the NCD and did not change for non-Medicare patients who did not face COE restrictions.  The
increase in distance traveled was most pronounced among Medicare beneficiaries with the furthest travel times.  The quantile difference-in-differences estimate indicates that the introduction of
selective referral increased one-way travel distance by 5.1 miles (95% CI 4.2 – 6.0) for Medicare beneficiaries at the 75th percentile and 9.9 (95% CI 7.8 – 12.0) miles at the 90th percentile of travel
distance.  Prior to the NCD, these patients were already traveling 58 to 75 miles for their procedures, these averages increased to 64 and 86 miles respectively.  Distance traveled also increased for the
median Medicare bariatric surgery patient by 2.2 miles (95% CI 1.6 – 2.7), a 10% increase.   In contrast, there was no change in distance traveled at the 25th percentile by Medicare or non-Medicare
patients after the NCD. Conclusions: Potential safety gains from restricting bariatric surgery patients to Centers of Excellence came at the cost of increased distance traveled for most patients,
especially those in areas far from COE hospitals.  Ongoing evaluation of policies restricting hospital choice is necessary to ensure that safety gains outweigh patient inconvenience factors and barriers
to care. 



57.06 System-Wide Implemenation of the Safe Surgical Checklist: Productiv e not Disruptiv e

S. D. Moffatt-Bruce1, S. P. Stawicki1  1The Ohio State University Wexner Medical Center,Surgery,Columbus, OH, USA.

Introduction: The implementation of strategies to improve patient safety in the operating room is often disruptive. This disruption often manifests as unnecessary prolongation of case time.  Prolonged
operation case time can lead to surgeon frustration, unintended patient harm and ultimately a less than positive culture of safety in the perioperative arena. This unintended failure mode can also result
in the inability to implement further patient safety strategies.  We implemented the Surgical Safety Checklist across our entire academic medical center in 2008 as part of a Patient Safety initiative.  The
current study focuses on the effect of this implementation on the actual duration of operative case times for laparoscopic cholecystectomies.Methods: The Safe Surgical Checklist (SSC) was
implemented across an entire academic medical center comprising of 45 operating rooms serving 12 different surgical specialities. This checklist was first deployed in January 2009 and modified 6
times over the subsequent 4 years that were studied.  The "pre-SSC" time period was 2006-2008 and the "post-SSC" period was 2009-2012.  The average time in the operating room, the number of
cases, the number of cases > 90 minutes and the percentage of cases > 90 minutes was measured for laproscopic cholecystectomies. Laproscopic cholecystectomy was choosen since it is a well-
standardized procedure at our health system that was performed across the entire medical center.Results: In the "pre-SSC" time period (2006-2008) the average time in the operating room was 101
minutes. In the "post-SSC" time period (2009-2012) the average time in the operating room was 100 minutes. The average number of cases per year in the "pre-SSC" time was 456 cases vs. 600
cases in the "post-SSC" time period.  The percentage of cases >90 minutes in the "pre-SSC" time was 46% vs. 52% in the "post-SSC" time period. Although the percentage of cases >90 minutes in the
two time periods were not statistically significant, the average number of cases >90 minutes in the "post-checklist" time was 100 cases higher than in the "pre-checklist" time. When analyzed, the year
2012 was found to be an outlier that contributed most of the excess number of cases >90 minutes. Of note, that year corresponded to the initial implementation of our system wide electronic medical
record.Conclusions: Our study suggests that the implementation of patient safety initiatives in the form of standardized SSC can be productive and not disruptive.  Not only was our health system able to
maintain consistent operative times in both pre- and post-SSC implementation, we were able to accomplish this despite a significant increase in surgical case volume.  Additionally, our data would
support that the SSC, when appropriately implemented, can reduce variation when other, more innovative technologies are implemented.



57.07 DOES ACS-NSQIP-P CORRECTLY PREDICT POST-SURGICAL OCCURRENCES? A SINGLE INSTITUTION COMPARISON

E. R. Gross1,2, M. A. Christensen1, Y. E. Anderson1, J. A. Enters1, L. D. Cassidy1,2, K. T. Oldham1,2, M. J. Arca1,2  1Children's Hospital Of Wisconsin,Pediatric Surgery,Milwaukee, WI, USA 2Medical
College Of Wisconsin,Surgery,Milwaukee, WI, USA.

Introduction: The American College of Surgeons’ National Surgical Quality Improvement Program Pediatrics (NSQIP-P) collects data from a sample of patients for institutional quality benchmarking.
NSQIP-P procedures are selected to reflect a subset of higher risk procedures. Although 484 current procedural technology (CPT codes) are used, about 29 codes account for 50% of cases. This study
aims to compare post-surgical  occurrences Methods: The Pediatric and Infant Case Log and Outcomes (PICaLO) is a database of surgical procedures performed by the Division of Pediatric Surgery
faculty at our institution with its attendant complications.  The definition of occurrences (complications) used in PICaLO is identical to NSQIP-P. Unlike NSQIP-P, the events recorded in PICALO go
beyond thirty days.  The number of cases, number and types of occurrences, and number of deaths from NSQIP and PICaLO databases were compared for procedures specific for general surgery from
January to December 2012.  A chi-square test was performed to compare the proportion of occurrences. Specific complications, readmissions, and reoperations between the two datasets are reported
descriptively. Results: NSQIP-P collected data on 520 general surgery cases out of the 3,598 total cases recorded in PICaLO (Table).  The proportion of cases with any occurrences and the cases with
just one occurrence was statistically significantly higher in the NSQIP dataset (ap<0.001). Wound issues collectively comprised the highest number of complications in both datasets. Readmissions
and reoperations cannot be compared statistically since these outcomes were obtained differently: in NSQIP-P, these are documented as a binary outcome, while in PICaLO these outcomes are
documented by frequency of occurrence. Deaths were less than 1% in each group. Conclusions: The data suggest that  NSQIP is successful in identifying a set of surgical procedures that have higher
event rates in the pediatric population.  However, data from one institution in a single year may be too small to be generalizable. 



57.08 Teamwork, Communication, and Safety Climate: A Systematic Rev iew of Surgical Culture

G. D. Sacks1, E. Shannon3, J. C. Rollo1, D. Nguyen1, M. M. Russell1,2, C. Y. Ko1,2, M. Maggard-Gibbons1  1University Of California - Los Angeles,Surgery,Los Angeles, CA, USA 2West Los Angeles
Veterans Affairs Hospital,Surgery,Los Angeles, CA, USA 3University Of California - San Francisco,Surgery,San Francisco, CA, USA.

Introduction: There is increasing interest in understanding the role of surgical culture on quality of care. It is not known how this complex factor impacts patient/provider satisfaction and clinical
outcomes. We performed a systematic review to examine how surgical culture is defined and determine whether interventions can improve surgical culture.  Methods: We searched PubMed for studies
on surgical culture from Jan 1980 to Feb 2013 using search terms “organizational culture,” “interprofessional relations,” and “surgery department/hospital.” Inclusion criteria were: 1) articles evaluating
at least one domain of surgical culture, and 2) articles pertaining to surgical care or procedures such as endoscopy, central line placement, and labor & delivery. Articles were excluded if they did not
quantify culture. Of 1,222 screened titles, 221 met criteria for full text review (two physician). Data abstracted included study design, definition of surgical culture, study subjects, location of studies, tool
used to evaluate culture, and type of intervention. Results: 127 articles were included in our review: 87 observational studies and 40 interventional studies. The literature is inconsistent in its definition of
surgical culture but typically describes culture as a composite measure of communication (n=61 studies), teamwork (n=49), and safety climate (n=28); some studies addressed more than one domain
of culture. 61 studies focused on the entire operating room team (surgeons, anesthesiologists, nurses, other staff), 15 focused exclusively on surgeons, 11 on patient assessment of culture, and 40 on
more than one of the previous groups. The majority of studies were performed at academic medical centers (87%) and in the United States (51%).  The most common tool used to assess culture was
an original questionnaire (n=30), followed by the Safety Attitudes Questionnaire (n=15). There were 40 studies that used a quasi-experimental design to assess the impact of interventions to improve
culture. Debriefings (n=38), educational campaigns (n=37), checklists (n=36), and team building exercises (n=26) were the most common interventions; some included more than one type of
intervention. 39/40 studies reported an improvement in culture, while 11/40 linked culture improvement to patient-level outcomes such as central line infection rate and postoperative
morbidity.Conclusions: The definition of surgical culture varies significantly across the literature. Although the intervention studies are limited by pre-post study design, efforts to improve culture of
surgical care are largely effective and can be linked to better patient outcomes. Future work is needed to standardize the definition of surgical culture to better measure its impact on both patient and
provider outcomes.



57.09 Predictors of 30-day Readmissions Related to the Principal Procedure

C. E. Reinke1, R. R. Kelz1,4, J. R. Zubizarreta2, L. Mi3, F. A. Kyle3, O. Even-Shoshan3, L. A. Fleisher4,5, J. H. Silber3,4,5,6,7  1University Of Pennsylvania,Department Of Surgery,Philadelphia, PA,
USA 2University Of Pennsylvania,Department Of Statistics, The Wharton School,Philadelphia, PA, USA 3Children's Hospital Of Philadelphia,Center For Outcomes Research,Philadelphia, PA,
USA 4University Of Pennsylvania,The Leonard Davis Institute Of Health Economics,Philadelphia, PA, USA 5University Of Pennsylvania,Department Of Anesthesiology And Critical Care, Perelman School
Of Medicine,Philadelphia, PA, USA 6University Of Pennsylvania,The Departments Of Pediatrics, Perelman School Of Medicine,Philadelphia, PA, USA 7University Of Pennsylvania,Department Of Health
Care Management, The Wharton School,Philadelphia, PA, USA.

Introduction: Causes for readmission after surgery can be ascribed to many factors.  We aimed to identify predictors of readmissions related to the surgical procedure.Methods:  We performed a
retrospective cohort study of Medicare patients who underwent hip/knee surgery, colectomy, or thoracotomy in 2002-2006 requiring 30-day readmission.  Readmissions were classified as related or
unrelated to the initial surgical procedure.  Univariate analysis was performed.  Logistic regression investigated odds of having a related readmission (RR) based on length of surgical procedure,
length of stay (LOS) and days to readmission, controlling for BMI, age, sex, emergency and transfer status. Results: Of 1,321 readmitted patients, 48% of readmissions were related to the surgical
procedure and patients were admitted on average 11 days after discharge.  Mean length of procedure varied by procedure category.  Mean LOS was 8.3 days, with 54% of patients having a prolonged
LOS.  Procedure category was significantly associated with the likelihood of RR (p<0.01).  The odds of having a RR increased by 12% for each additional 30 minutes of operative time (p<0.001).  For
each additional day without readmission after discharge the odds of RR decreased by 2% (p=0.001).  LOS was not significantly associated. Conclusions: In this patient cohort, almost 50% of all
readmissions within 30 days after discharge were related to the surgical procedure.  Length of procedure and time to readmission were predictors of whether a readmission was related.  Future
studies to investigate the relationship between length of procedure and procedure complexity and surgeon skill may shed light on our understanding of readmissions. 



57.10 Abdominal Adiposity Compared to Body Mass Index as a Predictor of Surgical Complications

R. Mualla1, M. N. Terjimanian1, D. C. Cron1, M. B. Alameddine1, L. D. Canvasser1, J. Claflin1, E. D. Davis1, A. A. Mazurek1, T. M. Schumacher1, S. C. Wang1, M. J. Englesbe1  1University Of
Michigan,Surgery,Ann Arbor, MI, USA.

Introduction: Better measures of body composition are needed to aid surgical risk assessment.  Potentially, pre-operative imaging may be used to inform this risk stratification. We hypothesize that
visceral fat will be a better predictor of surgical complications than BMI alone.Methods: This is a retrospective assessment on 1036 patients who underwent major general surgery. Using their pre-
operative CT scan, the fascia area and visceral fat area were measured at the level of L4 using analytic morphomic techniques. To account for differences in abdomen size, visceral fat area was
normalized to the fascia area. The primary outcome was any non-UTI complication. Covariate adjusted outcomes were assessed using multivariate logistic regression, stratified by gender. Results:
Multivariate logistic regression showed that normalized visceral fat was a significant predictor of non-UTI complications in females (OR =1.03, 95% CI: 1.01-1.05, P=0.001), while BMI was not (OR=1.03,
95% CI: 0.99-1.06, P=0.20).  In males, neither BMI (OR=1.01, 95% CI: 0.98-1.05, P=0.49) nor normalized visceral fat (OR = 1.00, 95% CI: 0.98-1.02, P=0.79) were significant predictors of non-UTI
complications. As shown in Figure 1, females with the greatest amount of normalized visceral fat had the greatest rate of non-UTI complications at 33.7% compared with females in the first tertile who
had a complication rate of 18.6%. Conversely, there was a smaller difference among the tertiles of BMI for females, ranging from 20.9% to 28.4%. In males, little difference was seen among both BMI
and normalized visceral fat measurements, ranging from 24.1% to 26.6% for BMI tertiles and 24.9% to 26.1% for normalized visceral fat tertiles.Conclusions: In females, normalized visceral fat appears
to be a stronger predictor of surgical complications than BMI.  Additional work is needed to better understand the mechanisms which underlie gender, body composition, and surgical risk.



57.11 Adhesiolysis-related Morbidity in Abdominal Surgery: An Analysis of 5940 Cases from the ACS-NSQIP Database

M. N. Mavros1,2, G. C. Velmahos1, J. Lee1, H. M. Kaafarani1  1Massachusetts General Hospital,Division Of Trauma, Emergency Surgery, And Surgical Critical Care,Boston, MA, USA 2MedStar
Washington Hospital Center,Department Of Surgery,Washington, DC, USA.

Introduction: The effect of adhesions on overall patient outcome in abdominal surgery remains unknown.  We sought to assess the independent effect that the presence of adhesions (and therefore
the performance of adhesiolysis) has on thirty-day patient morbidity and mortality in abdominal surgery.Methods: Using the prospectively collected American College of Surgeons National Surgical
Quality Improvement Program (ACS-NSQIP) data, a uniform dataset consisting of all gastrectomies, enterectomies, hepatectomies, and pancreatectomies performed between 2007 and 2012 at our
tertiary academic medical center was created. The standard preoperative, intraoperative, and postoperative data from ACS-NSQIP were supplemented with data on procedure complexity (using work
value relative unit as a proxy measure). The performance of adhesiolysis was detected by querying the ACS-NSQIP database using the procedure-specific CPT codes for adhesiolysis (44005, 44180,
50715, 58660, 58740). Multivariate logistic regression models were developed to assess the independent impact of adhesiolysis on postoperative morbidity, while controlling for the pertinent
preoperative and intraoperative risk factors.Results: A total of 5940 abdominal operations were analyzed, including 1444 gastrectomies (24.3%), 2938 enterectomies (49.5%), 517 hepatectomies
(8.7%), and 1041 pancreatectomies (17.5%). The median patient age was 58 years; 56% were females. Adhesiolysis was performed in 875 cases (14.7%) and was more common with enterectomies
(15.7% vs. 13.7%, p= 0.032) and least common with pancreatectomies (10.4% vs. 15.7%, p< 0.001) than other procedures. Operations with concurrent adhesiolysis were more complex (median
relative value unit 37.5 vs 33.4, p<0.001), took longer (median 3.2 vs. 2.7 hours, p<0.001), and were performed in sicker patients (ASA class ≥3 in 49.9% vs. 41.2%). On multivariate analysis, the
performance of adhesiolysis independently predicted higher rates of overall 30-day postoperative morbidity (i.e. any complication) [adjusted odds ratio (OR)=1.35, 95% CI: 1.13 – 1.61, p=0.001] after
adjusting for age, co-morbidities, type and complexity of surgery, open surgical approach, and the emergency nature (or not) of the procedure. In specific, adhesiolysis was independently correlated with
superficial and deep/organ-space surgical site infections [OR=1.42 (1.02 – 1.86), p=0.036; OR=1.47 (1.09 – 1.99), p=0.013, respectively], as well as prolonged length of postoperative hospital stay
(LOS) [LOS ≥7 days, OR=1.34 (1.11 – 1.61), p=0.002]. No difference in 30-day mortality was detected.Conclusions: Adhesions significantly and independently increase postoperative morbidity in
abdominal surgery, even after adjusting for procedure complexity. Further research should focus on ways to prevent the development of peritoneal adhesions. Risk-adjusting for the presence of
adhesions should be an essential step in any efforts at quality assessment and quality benchmarking of abdominal surgery.



57.12 Sarcopenia is a Predictor of Outcomes in Very Elderly Patients Undergoing Emergency Surgery

Y. Du1, V. E. Baracos2, C. J. Karvellas3, D. C. Williams1, R. G. Khadaroo1  1University Of Alberta,Department Of Surgery,Edmonton, AB, Canada 2University Of Alberta,Department Of
Oncology,Edmonton, AB, Canada 3University Of Alberta,Department Of Medicine,Edmonton, AB, Canada.

Introduction: With the increasing aging population, the number of very elderly patients (age ≥ 80) undergoing emergency surgery is rising.  Post-operative complications can result in longer hospital
stay, need for intensive care, greater resource expenditure and increased mortality. Evaluating patient-specific risk factors for post-operative morbidity and mortality in the acute care surgery setting is
crucial in clinical decision-making.  Sarcopenia, severe depletion of skeletal muscles, has been shown to predict worse outcomes in patients undergoing surgery for primary and metastatic colorectal
cancer, pancreatic cancer, and liver transplantation.  We hypothesize that sarcopenia is a predictor of morbidity and mortality in very elderly patients undergoing emergency surgery.Methods: There were
170 patients over the age of 80 who underwent emergency surgery between 2008 and 2010 at a tertiary care facility.  113 of these patients had abdominal computed tomography (CT) images within 3
weeks of surgery.  Sarcopenia was assessed by measuring total lumbar skeletal muscle cross-sectional area at the level of L3 and normalizing for height to acquire the skeletal muscle index (SMI).
Sarcopenia was defined as L3 SMI≤38.5 cm2/m2 for women and ≤52.4 cm2/m2 for men.  The impact of sarcopenia on the surgical outcomes was evaluated using both univariate and multivariate
analysis.Results: The mean patient age was 84.7 years and 43.8% were male. The in-hosptial mortality in this group was 14.7%.  Sarcopenia was present in 68.8% of patients. There was a higher
prevalence of sarcopenia in male compared to female patients (56.4% vs. 16%, P=0.001). The presence of sarcopenia was predictive for the need of longer hospitalization and in-hospital mortality
(63.6% vs. 32.0%, P=0.009).  Sarcopenic patients showed a trend of increased post-operative complications (41.8% vs. 20%, P=0.078) but did not predict the need for ICU admission following surgery
(30.9 vs. 24%, P=0.52).  Each incremental increase of SMI (by 1cm2/m2) was associated with decreased mortality after controlling for age and gender.Conclusions: This is the first study to look at the
impact of sarcopenia on the outcomes of elderly patients undergoing emergency surgery.  Sarcopenia was predictive of elderly patients requiring longer hospitalization and death.  Using an objective
tool to identify high risk patients would be beneficial in developing tailored preventative strategies, preoperative discussions and potentially resource allocation in the future.



57.13 Adherence to Hand Hygeine Protocols using Waterless Hand Cleansing

N. Ence1, S. D. Moffatt-Bruce1  1The Ohio State University Wexner Medical Center,Surgery,Columbus, OHIO, USA.

Introduction: Waterless alcohol-based hand rubs are considered acceptable alternatives to traditional aqueous scrubs for surgical hand antisepsis. Most research regarding these rubs has focused
on their efficacy in reducing the outcome of surgical site infections (SSI) via a surrogate outcome of bacterial colony forming units (CFU) on the hands. Such studies are performed following
manufacturer’s recommended guidelines. In practice, operating room personnel may not follow these guidelines, possibly limiting the effectiveness of such rubs at reducing SSIs and CFUs. In this
study the authors sought to identify the level of adherence to guidelines for Avagard use as practiced in the operating rooms.Methods: A single, unobserved, investigator spent 80 hours observing
surgical hand antisepsis behavior in the operating departments of three connected hospitals and recorded adherence to manufacturer guidelines. The data from the three sites were pooled and
descriptive statistical analysis was performed.Results: The investigator observed 306 episodes of hand antisepsis performed by operating department personnel. 170 (55.6%) of these episodes
utilized the Avagard rub and 136 (44.4%) utilized traditional aqueous scrubs. 16 episodes of Avagard use were removed from further analysis because of incomplete observation or obstruction of view. 
Depending on the strictness of inclusion criteria, compliance to Avagard protocol varies from 8.44% for those following the protocol exactly to 46.1% for those using at least three pumps applied to all
important areas of the skin, though not in the recommended sequence. The most frequently omitted or incomplete step was working the gel under the fingernails. There was great variability in the
sequence followed. Personnel dispensed an average of 3.77 aliquots, with a range of 1 to 12, compared to the recommended 3 aliquots. 80.5% of personnel dispensed an adequate number of
aliquots, defined as 3 or more.Conclusions: Use of Avagard for surgical hand antisepsis in our operating departments is more common than traditional aqueous scrubs. Adherence to manufacturer’s
recommended guidelines for use is low. Whether this has an impact on SSIs is uncertain. More research is needed to discover the effectiveness of alcohol-based hand rubs in reducing SSIs or CFUs
when used for surgical hand antisepsis as actually practiced in operating departments.



57.14 Complications After Thyroidectomy and Parathyroidectomy at Teaching Hospitals: A Nationwide Inpatient Sample Analysis

A. Cardenas1, M. Guerrero1  1University Of Arizona,College Of Medicine/Department Of Surgery,Tucson, AZ, USA.

Introduction: For complex surgical procedures, it is often assumed that the presence of trainees, especially early in the academic year, leads to higher rates of complications. Thyroidectomy and
parathyroidectomy are complex procedures requiring a high degree of skill and training to minimize complications. We undertook the current study to determine if there is as association with
complications after these procedures and teaching hospital status, especially early during the academic year.Methods: All patients undergoing thyroidectomy or parathyroidectomy in the 2010
Nationwide Inpatient Sample database were selected.  Sampled patients were divided into cohorts based on whether or not the procedure was performed at an academic teaching hospital.
Complications included post-operative infections, wound complications, hemorrhage, hypocalcemia, vocal cord paralysis and hypocalcemia. Statistical analysis was performed using Stata 12 software.
Student's t-test and chi-square were used as appropriate. For all analyses, two-tailed tests were used, and  alpha <0.05 was considered significant.Results: There were fewer total complications rates
at teaching hospitals versus non-teaching hospitals (13.6 vs. 14.9%, p=0.028). Hemorrhage rates were similar (2.7 vs. 2.4%, p=0.22), while vocal cord paralysis was slightly higher in teaching hospitals
(1.6% vs. 1.1%, p=0.022). Hypocalcemia was seen less often in teaching hospitals (5.6% vs. 7.0%, p=0.002) In addition, there were fewer total complications at academic centers in the first quarter of
the academic year compared to non-teaching hospitals (12.9% vs. 15.6%, p=0.019), while rates of bleeding and vocal cord paralysis were similar. On chi-square analysis, total complication rates did
not vary by quarter of the academic year (p=0.56). Total charges were $33481.41 in academic centers and $33437.03 at non-academic centers (p=0.96). Length of stay at teaching hospitals was 2.52
days and 2.33 days at non-teaching hospitals (p=0.041). Conclusions:  Thyroidectomy and parathyroidectomy are relatively safe operations with low rates of complications. Our data demonstrate that
the complication rates are appropriate in both academic and non-teaching institutions. In addition, there is no evidence that complication rates at teaching institutions are higher early in the academic
year. Thyroidectomy and parathyroidectomy may be safely performed at teaching institutions. 



57.15 The Elimination of Bilateral Recurrent Laryngeal Nerv e Injury with Total Thyroidectomy

L. A. Cusimano1, S. R. Yelverton1, N. Ahmed1  1University Of Mississippi,General Surgery,Jackson, Mississippi, USA.

Introduction: Thyroid surgery is one of the most common performed surgeries in the United States, with more than 140,000 procedures performed each year.  Surgical complications of thyroid surgery
range from minor to life threatening.  The risk of Bilateral laryngeal nerve injury during total thyroidectomies ranges from 0.5-1%.  Improvements in surgical techniques with the aid of evolving
technologies can eliminate bilateral laryngeal nerve injury.Methods: A retrospective review was conducted on all patients who underwent thyroid surgery at the University of Mississippi Medical Center. 
Patients were selected from the electronic medical record system from the dates of June 1, 2012 to June 1 , 2013.  52 Patients were identified that underwent thyroid surgery at our institution during this
time, and all 52 patients were included in the study.    Patient’s charts were evaluated for history, physical, thyroid function tests, reason for surgery, and type of thyroid surgery (total, near total, and
subtotal).  Charts were reviewed for classification of operation as primary surgery vs recurrent thyroid surgery.  All patients had the use of Medtronic’s nerve integrity monitor (NIM tube) for the entire case
for the sole use of verifying function of the recurrent laryngeal nerve (RLN) after dissection was complete.  In cases of total thyroidectomy, one side was dissected and the RLN was tested to verify
function prior to proceeding to the contralateral side.  All RLN’s were identified visually and dissections were carried out meticulously.Results: Of the 52 patients selected for this retrospective review,
there were no cases of recurrent laryngeal nerve injury.  During our study there was one episode of suspected injury in which the nerve would not stimulate, but after manipulation of the NIM tube good
function was verified.  47 of our patients underwent total thyroidectomy, 3 had lobectomies, and 1 had a subtotal thyroidectomy.   51 of the 52 patients in our study underwent primary thyroid surgery.   
Size of the thyroid glands ranged from 7 grams to 268 grams. Conclusions: Of the 52 patients selected for this retrospective review, there were no cases of recurrent laryngeal nerve injury.  During our
study there was one episode of suspected injury in which the nerve would not stimulate, but after manipulation of the NIM tube good function was verified.  47 of our patients underwent total
thyroidectomy, 3 had lobectomies, and 1 had a subtotal thyroidectomy.   51 of the 52 patients in our study underwent primary thyroid surgery.    Size of the thyroid glands ranged from 7 grams to 268
grams. 



57.16 The role and reliability of surgical residents in obtaining informed consent

C. Thiessen1, Q. Yang3, J. Wang3, S. Latham2, R. Gusberg1  1Yale University School Of Medicine,Department Of Surgery,New Haven, CT, USA 2Yale University,Interdisciplinary Center For
Bioethics,06520, CT, USA 3Yale University School Of Medicine,New Haven, CT, USA.

Introduction: The informed consent process not only fulfills ethical and legal obligations but also establishes trust between the patient and physician and helps develop peri-operative expectations. Yet
surgical residents are often thrust into the consenter role without formal training. One survey suggested that surgery interns may have insufficient medical knowledge to obtain adequate consent
(Angelos et al. 2002). Other studies on resident informed consent have used simulation and standardized patients (Lypson et al. 2004, McClean 2004). In contrast, we sought to evaluate the extent and
quality of surgical resident participation in informed consent amidst the pressures and distractions of real clinical encounters.Methods: We performed a retrospective analysis of consent
documentation for adult inpatient and ambulatory appendectomies, cholecystectomies, and inguinal herniorrhaphies during the first week of each month in the 2010-2011 academic year at a major
academic medical center. The institutional form lists bleeding, infection, accidental injury of other body parts, failure to permanently improve the condition, and death; it also provides room to write
additional risks. Two coders independently reviewed each form to determine the stated procedure, the consenter’s training level, and the handwritten or circled pre-printed risks. A third coder resolved
discrepancies. The documented risks were compared to those recommended by an expert panel of attending surgeons.Results: Our sample included 63 appendectomies, 130 cholecystectomies, and
67 inguinal herniorrhaphies; 3 of these cases had missing consent forms and were excluded. A total of 29 attendings and 39 residents signed the consent forms. Junior residents (PGY1-2) obtained
21% of the consents, senior residents (PGY3-5) 18%, physician assistants 6%, and attendings 55%. Patients requiring urgent rather than elective procedures were more likely to have their initial risk
discussion with a resident instead of an attending (79% v. 21%, p<0.0001). Only 39% of consent forms documented ≥50% of the risks specified by the expert panel. Attendings were the least likely to
document ≥50% of recommended risks (26% v. junior residents 58% vs. senior residents 55%, p=<0.0001). Identification of procedure-specific risks did not consistently differ between junior and senior
residents. For example, seniors listed abscess formation for appendectomy more frequently (62% v. 27%, p=0.02), but junior and senior residents were equally likely to note common bile duct injury
and bile leaks post-cholecystectomy (55% v. 46%, p=0.61).Conclusions: Surprisingly, junior residents were not systematically worse at identifying procedure-specific risks than senior residents. While
this may mitigate concerns about delegating the informed consent process, the overall low level of risk documentation highlights an opportunity to improve graduate medical education for obtaining
informed consent.



57.17 Laparoscopic Repair of Pr imary Ventral Hernias Does Not Decrease Hernia Recurrence Rates: A systematic Rev iew and Meta-Analysis

N. A. Arita1, M. T. Nguyen1, R. L. Berger1, S. C. Hicks2, J. W. Suliburk1, L. S. Kao3, M. K. Liang1,3  1Baylor College Of Medicine,Department Of Surgery,Houston, TX, USA 2Dana Farber Cancer
Insititute,Boston, MA, USA 3University Of Texas Health Science Center At Houston,Department Of Surgery,Houston, TX, USA.

Introduction: Primary ventral hernias (umbilical, epigastric) have different pathophysiology and outcomes compared to incisional hernias.  Despite these differences, previous studies and meta-
analyses evaluating outcomes of laparoscopic ventral hernias have pooled primary and incisional hernias. Therefore, our objective was to compare laparoscopic versus open repair for primary ventral
hernias only. Methods: A literature review of the PubMed database was performed to capture comparative studies of laparoscopic versus open repair for primary ventral hernias from Jan 1, 1990 - July
1, 2013. Study selection, review, and data extraction was performed by two independent reviewers. The primary outcome was hernia recurrence, and secondary outcomes included surgical site
infection, seroma, hematoma, reoperation, and readmission, among others.Results: Five studies met our inclusion criteria, including two randomized controlled trials and three retrospective
comparative studies between 2002-2013.  Pooled sample sizes were 423 and 439 for open and laparoscopic repair, respectively.  There were no statistically significant differences in hernia recurrence
or seroma formation between laparoscopic and open repair.  Open repair had a statistically significantly (p<0.05) higher rate of surgical site infection than laparoscopic repair.  There were also some
occurrences of port site hernias with laparoscopic repair (0.83% + 1.19). Analysis of other secondary outcomes was not possible due to inconsistent reporting. Conclusions: Compared to open repair,
laparoscopic repair of primary ventral hernias showed no difference in hernia recurrence rates, but was associated with lower rates of surgical site infection.  However, with laparoscopic repair there is
added risk of port site hernia development. Laparoscopic repair of primary ventral hernias may be best suited to patients at higher risk for surgical site infection.
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57.18 Morbid Obesity and Compressiv e Nodular Goiters- A Single Center Experience

A. Sanni1,2, L. Shimotake1, F. Narvaez1, M. Georgiades1, J. Basa1, A. Alfonso1  1State University Of New York , Downstate (Brooklyn Program),General Surgery,Brooklyn, NEW YORK, USA 2Emory
University School Of Medicine,Endosurgery Unit/ General Surgery,Atlanta, GA, USA.

Introduction: Multinodular goiters are common, noted to be found in 1-4% of the general population.  Depending on the size and nature, the clinical presentation may vary.  Classically, patients present
with a painless, anterior lower neck mass with or without compressive features. Substernal masses typically extend into the thoracic inlet with associated compressive symptoms. Recent studies have
suggested a possible correlation between increasing Body Mass Index (BMI)  and occurrence of substernal compressive goiters. The objective of this study was to investigate the association between
morbid obesity and substernal goiters.Methods: Prospectively collected data was retrospectively reviewed on consecutive series of patients that were operated on for nodular goiter by a single surgeon
between January 2000 and January 2013. Patients with substernal goiters were compared to a control group of patients with non compressive goiters. Variables including BMI, goiter weight, age,
gender, pre-operative cytology and post operative histopathology were compared between these groups. Statistical analysis was done using Mann Whitney U and Chi-square tests for continuous and
categorical data respectively.Results: A total of 320 patients (F/M=280/40) ranging from 14 to 80 years of age with non-cancerous thyroid masses were enrolled in this study. Pathology revealed single
and multinodular goiters (72.8%), adenomatoid nodules (17.6%), and thyroiditis (8.0%). The mean BMI (31.3 vs. 28.1; p<0.0002) and goiter weights (95.7g vs. 24.5g; p<0.002) were significantly higher
in patients that underwent thyroidectomy for substernal goiters when compared to those with non compressive symptoms.Conclusions: The incidence of compressive goiters is high in morbidly obese
patients. A high index of suspicion is required when assessing these patients to ensure a prompt referral for surgical resection to prevent inherent complications of this disease.



58.01 Treatment Planning for Peripheral Arter ial Disease based on Duplex Ultrasound and Computed Tomography Angiography: consistency, confidence and
the v alue of additional imaging

M. S. De Vos1,2, B. J. Bol2, E. C. Gravereaux1, C. K. Ozaki1, J. F. Hamming2, L. L. Nguyen1  1Brigham And Women's Hospital,Division Of Vascular And Endovascular Surgery,Boston, MA, USA 2Leiden
University Medical Center,Department Of Vascular Surgery,Leiden, -, Netherlands.

Introduction: It has been demonstrated that treatment planning for lower extremity peripheral arterial disease (PAD) can be based on imaging with duplex ultrasound (DUS) only, which is less costly
and non-invasive. Yet, DUS has not widely replaced contrast-enhanced imaging such as Computed Tomography Angiography (CTA). We hypothesized that this is the result of disparities in clinician
confidence on imaging modalities rather than actual differences in treatment planning. This study assesses DUS-based treatment planning for consistency, confidence and the impact of additional
CTA, among multi-national academic surgeons.Methods: Of 12 Dutch patients, clinical data and results of DUS and CTA (both routine care) were reviewed by 2 American vascular surgeons individually
and 1 Dutch vascular department meeting by consensus. First, reviewers planned treatment based on DUS. They then indicated if and why additional imaging was required and formulated a second
treatment strategy based on added CTA imaging. Quality of imaging and confidence in treatment plans were scored (1-5) for each. Treatment plans were assessed for agreement and consistency with
kappa statistics (K) and for quality and confidence scores with t-tests.Results: From the 36 formulated treatment plans (3 reviewers x 12 patients), CTA confirmed 27 (75%) of the DUS-based treatment
plans, changed 6 (17%) plans and added an additional intervention to 3 (8%) plans. Specifically, 5 conservative plans were turned into interventions, 1 endovascular strategy into open surgical and 1
endovascular strategy was supplemented with an open bypass. CTA never changed the approach when open surgical treatment was selected on DUS (14 plans, 39%). DUS- and CTA-based treatment
plans of all reviewers showed good agreement with a mean Kappa coefficient (μK) of 0.68 (Kreviewer1=0.85 [95%CI: 0.57-1.13]; K2=0.61 [95%CI: 0.33-0.90]; K3=0.58 [95%CI: 0.28-0.88]). Agreement
between reviewers was lower, both for DUS-based (μK=0.22) and CTA-based (μK=0.25) treatment planning. CTA received higher average scores than DUS for quality (4.36 vs. 3.29; P<.0001) and
confidence (4.36 vs. 3.26; P<.0001). On average, confidence and quality scores on DUS increased by 20% with addition of CTA. Reviewers often expressed the need for additional imaging on DUS
cases (mean: 63%) mostly because they found DUS visualization insufficient, incomplete or more specifics were needed for treatment planning.Conclusions: Treatment planning that surgeons based
on additional CTA was mostly consistent with the prior DUS-based treatment plans, though CTA was still felt to be needed to increase confidence in treatment planning. For open surgical treatment
candidates identified on DUS, the addition of CTA never altered the treatment strategy, thus surgeons should reconsider ordering additional imaging in these cases. Improvement of clinician
confidence in DUS-based planning and greater detail from DUS exams might lead to greater adoption of DUS imaging for PAD treatment planning.



58.02 Hospital Procedural Volume and Mortality in Vulnerable Patient Populations After High-Risk Cardiac Surgery

A. A. Gonzalez1,2, J. D. Birkmeyer2, J. B. Dimick2, A. A. Ghaferi2  1University Of Illinois At Chicago,Surgery,Chicago, IL, USA 2University Of Michigan,Center For Healthcare Outcomes & Policy,Ann Arbor,
MI, USA.

Introduction: Disparities in outcomes after cardiac surgery are well-documented for a variety of vulnerable populations.  Similarly, a large body of work has shown high-volume hospitals to have lower
post-operative mortality compared to low-volume hospitals.  However, few studies have investigated whether the volume-outcome effect is experienced differently in vulnerable populations than in non-
vulnerable populations.Methods: This retrospective cross-sectional cohort analysis evaluated 595,349 Medicare fee-for-service beneficiaries undergoing isolated coronary artery bypass grafting or
isolated aortic valve replacement between 2003 and 2008.  These procedures are commonly used by patient safety organizations in policies advocating volume-based hospital referrals.  Patients with
at least one of the following demographic characteristics were considered vulnerable: (1) female gender, (2) age 80+, (3) low socioeconomic status, or (4) Black race.  We selected these populations a
priori based on previous studies showing each to be an independent risk factor for early post-operative mortality.  We first divided hospitals into quintiles of procedural volume and then compared
inpatient mortality across quintiles for each vulnerable population.  We used multivariable logistic regression to adjust for pre-existing comorbidities and admission acuity with an interaction term
between the demographic characteristic of interest and volume.Results: Women had significantly higher risk-adjusted inpatient mortality compared to men (5.40% vs 3.83%).  Similarly, risk-adjusted
mortality was higher in patients older than 80 years versus younger (5.52% vs 3.93%); in low SES patients versus high SES patients (5.00% vs 4.17%); and in Blacks versus Whites (4.91% vs 4.39%). 
P-values for all comparisons were <0.001.  The risk-adjusted odds ratio (AOR) for mortality at low-volume hospitals relative to high volume hospitals was higher in vulnerable populations than in non-
vulnerable populations.  For instance, in women the AOR was 2.18 (95% CI 1.95 – 2.45) compared to only 1.45 in males (95% CI 1.30 – 1.62).  Elderly patients had an AOR of 2.11 (95% CI 1.88 – 2.37)
compared to 1.51 in non-elderly patients (95% CI 1.35 – 1.68); low SES patients had an AOR of 1.78 (95% CI 1.56 – 2.03) compared to 1.31 in high SES patients (95% CI 1.12 – 1.56); and an AOR of
1.76 in Blacks (95% CI 1.49 – 2.07) compared to 1.41 in Whites (95% CI 1.27 – 1.56). Conclusions: Inpatient mortality after high-risk cardiac surgery is higher in vulnerable demographic populations. 
However, members of these vulnerable groups may benefit more by undergoing surgery at the highest volume centers.  To make further strides toward reducing these observed disparities in
outcomes, increased efforts at understanding why vulnerable patients choose low volume hospitals for cardiac care is vital.



58.04 Noncardiac Surgery (NCS) in Nonpulsatile LVAD Patients: Experience and Outcomes

O. Shaked1, V. Salasky1, R. Redfield1, S. Weiss3, M. Acker2, D. Dempsey1  1University Of Pennsylvania,Gastrointestinal Surgery,Philadelphia, PA, USA 2University Of Pennsylvania,Cardiovascular
Surgery,Philadelphia, PA, USA 3University Of Pennsylvania,Anesthesiology And Critical Care,Philadelphia, PA, USA.

Introduction: The use of current generation continuous flow nonpulsatile Left Ventricular Assist Devices (LVAD) is increasing in the treatment of advanced heart failure, particularly as destination
therapy. Although experience outside major medical centers is rare and available literature scant, it is increasingly likely that surgeons will encounter LVAD patients requiring (NCS) under general
anesthesia (GA). We review our experience with NCS under GA in nonpulsatile LVAD patients, and determine the incidence of mortality, major morbidities and complications in this population.Methods:
All patients with continuous flow LVAD who underwent NCS under GA at our institution from 3/2008 to 4/2013 were retrospectively analyzed. Outcomes assessed included mortality, postoperative LVAD
dysfunction, postoperative bleeding, incidence of transfusion, infection and length of stay (LOS) after NCS. Subgroup analysis compared NCS occurring in the hospitalization when LVAD was implanted
(index) versus subsequent admission (Table 1).Results: 151 patients had implantation of continuous flow LVAD. A total of 71 NCS procedures were performed under GA in 37 patients (28 male and 9
female; age 58 ± 15 yrs). 57% (21/37) underwent more than one NCS. Procedures included tracheostomy related (N=17, 24%), abdominal (N=15, 21%), wound related (N=14, 20%), incision/drainage
(N=5, 7%), and other (N=20, 28%). Median length of GA for NCS was 162 minutes. In the operating room, during 18 of 71 procedures 3.1 ± 2.4 units (2 ± 1 pRBCs, 1 ± 0 Platelets, and 2 ± 1 FFP) were
transfused. The transfusion requirement continued postoperatively with 46 of 71 cases receiving a mean of 5.2 ± 5.6 units (4 ± 3 pRBCs, 3 ± 1 Platelets, and 4 ± 5 FFP) within the first 7 postoperative
days. Median LOS post NCS was 15 (1-56) days. There was a low incidence of adverse outcomes (infection, N=8; “take-back” due to bleeding, N=3; postop LVAD dysfunction, N=0; death, N=12). Of the
12 deaths, 10 (83%) occurred during the index hospitalization (p = 0.02). None of these deaths were primarily attributable to NCS, and number of NCS procedures per patient was unrelated to mortality
(Chart 1).Conclusions: NCS in LVAD patients may be a predictor of mortality during the same hospitalization as LVAD implantation, but can be performed safely in subsequent admissions. Transfusion
is common, but bleeding complications rare. The incidence of adverse outcomes is less when NCS is performed during a hospital admission subsequent to LVAD implantation.







58.05 Dysphagia Following Tracheostomy in Cardiothoracic Surgery Patients

E. Lancaster1, A. Kita1, N. Satou1, R. Shemin1, D. Ross1, A. Ardehali1, A. Mendelsohn1, P. Benharash1  1University Of California - Los Angeles,David Geffen School Of Medicine,Los Angeles, CA, USA.

Introduction: Early tracheostomy placement has been associated with reductions in ventilator dependence and ICU length of stay for cardiothoracic surgery patients. However, the impact of the
postoperative day of tracheostomy placement on swallowing function is poorly understood. We aimed to evaluate the effects of the timing of tracheostomy placement on swallowing function after
cardiothoracic operations.Methods: A single institutional prospective surgical database was retrospectively reviewed between 2008 and 2012. Recorded outcomes included: postoperative day of
tracheostomy placement, in-patient mortality, recommended diet at discharge, and the presence of aspiration (as assessed by modified barium swallow or fiberoptic evaluation of swallowing studies).
Multivariate logistic regression was applied to significant variables identified on univariate analysis.Results: Of the 2,428 patients who underwent cardiothoracic operations within the study period, 105
(4.3%) required postoperative tracheostomy. Of the tracheostomy patients 66/105 (62%) were referred for objective dysphagia evaluations. Incidence of in-patient mortality at 30 days in patients who
received postoperative tracheostomy was 14%. Unrestricted diet was recommended at discharge in 44% (n=29) patients. Objective aspiration was demonstrated in 26% (n=17) of the patients. On
logistic regression, a significant relationship between early postoperative tracheostomy placement and in-patient mortality (coef.=0.068, p=0.018) was demonstrated. On univariate analysis, the
presence of dysphagia was not associated with the timing of tracheostomy, as assessed either by the presence of aspiration or dietary restrictions on discharge.Conclusions: In one of the largest
single institution studies of cardiothoracic surgery patients, the timing of tracheostomy was not associated with the presence of dysphagia on discharge, but earlier placement was associated with
reduced in-patient mortality.



58.06 Pediatr ic Histiocytoses in the United States.

J. Tashiro1, D. J. Gerth1, S. R. Thaller1  1University Of Miami Miller School Of Medicine,DIvision Of Plastic, Aesthetic, And Reconstructive Surgery, DeWitt Daughtry Family Department Of Surgery,Miami,
FL, USA.

Introduction: Histiocytoses are rare disorders that can inflict significant morbidity and mortality in the pediatric population. At times, the associated osteolytic calvarial lesions require extensive
reconstruction with a prolonged recovery period. The purpose of this study is to describe clinical outcomes of histiocytoses affecting children in the United States.Methods: The Surveillance
Epidemiology and End Results (SEER) database was analyzed for histiocytoses in children less than 20 years old diagnosed between 1997 and 2010. Demographic characteristics, treatments
modalities, and survival measures were explored. Incidence rates were adjusted to the 2000 U.S. standard population.Results: Overall, 828 children were diagnosed with histiocytoses during the study
period, for an incidence of 0.142/100,000 per year. Of these patients, 380 were girls (46%) and 448 were boys (54%). Caucasian children (80%) outnumbered all other races and ethnicities.
Histiocytoses included in the SEER database included Class I (Langerhans-cell histiocytosis) and Class III (Malignant histiocytic disorders), which accounted for 419 (51%) and 409 (49%) individuals
within the group, respectively. Incidence was highest among boys less than 1 year of age, and children of Asian/Pacific Islander or Native American descent. Class III diagnoses had a consistently
higher incidence rate than Class I throughout the study period, with a marked increase in 2010. Class I disorders tend to affect younger children (1-4 years old, OR: 5.23), require surgical excision (OR:
11.5), and manifest disease in the head & neck region (OR: 30.1) or musculoskeletal system (OR: 19.9) compared to Class III, p < 0.001. Median survival was 27 months for the entire cohort. Higher
survival was found for children diagnosed with Class I disease, between 1-4 years of age, with dermatologic manifestations, and those receiving radiation therapy. Gender and race were not significant
predictors of survival. Multivariate analysis identified only histologic type as an independent predictor of mortality, p = 0.006.Conclusions: Class III histiocytoses are more common in the adolescent
population, and carry a higher mortality rate than Class I. Head and neck or musculoskeletal involvement is associated with lower survival. Radiation therapy is associated with an overall improvement
in survival.



58.07 The Implementation of Electronic Medical Records and Operation Room Performance in a Children's Hospital

H. O. Berdel1,2, F. Davis1, D. Moore1, A. Qadeer1, S. Gurley1, M. A. Park1, I. Florentino1, C. Howell1, J. C. Yu1  1Medical College Of Georgia,Augusta, GA, USA 2University Of South Carolina,General
Surgery,Columbia, SC, USA.

Introduction: Physicians do not like change, especially when it comes to how our notes and orders are written. It literally required an act of Congress (PPACA of 2010) to bring about the widespread use
of electronic medical records (EMR). The transition was difficult, EMR appears cumbersome, and seems to make our work days longer. However, feelings and impressions can be wrong.  The goal of
this study is to objectively measure the effect of EMR on operating room performance by measuring anesthesia time (AT), and Post Anesthesia Care Unit (PACU) length of stay (LOS) in our Children’s
Hospital operating room (OR).Methods: AT, and PACU LOS for all cases from 1/2011 to 7/2013 were collected as the principle outcome measures. The following assumption was made: Other
variables capable of altering AT and LOS of PACU remained the same after the clean-cut switch to EMR. All cases from 10 months before and 10 month after the switch to EMR were examined. AT,
PACU LOS, and the number of cases were recorded, and averages calculated for each month. Student’s t-test was used to compare the two groups. Power calculation was also performed to assure
that type II error is less than 20%.Results: The total number of cases analyzed was 10,029. For the 10 months prior to EMR implementation, the average AT was 149.84 +/- 10.01 minutes (mean +/- SD).
After implementation, it was 83.49 +/- 4.07 minutes, a decrease of 66.35 minutes or 44.28%.  PACU LOS decreased by 22.4 minutes or 25.80% from 86.80 +/- 6.72 minutes to 64.44 +/- 2.50. By paired t-
test, using two tails, the P values were 10-8 and 0.000006, respectively. Stated differently, the likelihood this difference was due to chance is between 6 in a million and 1 in 100 million. The relative
dispersion (RD) after for PACU LOS was 7.75% before EMR, and 3.88% after. This change in RD was not as large for AT: 6.68% before EMR, and 4.87% after. The case volume per month were similar:
515,78 +/- 47.88 before, and 520.67 +/-48.00 after (P=0.85, Power>80%).Conclusions: This study shows that in contrast to our expectations, the implementation of EMR significantly reduced both
average AT and PACU LOS. For a 5000 cases per year OR at $80/AT minute, and $10/PACU minute, the direct annual cost savings is $26.4 million from AT, and $1.12 million from PACU LOS.  Other
benefits, although harder to measure, include allowing time for more operative cases, less variability in PACU LOS, and more precise recording of clinical parameters. The following questions remain
unanswered: 1. How generalizable is this? We may not necessarily find the same improvement using other outcome variables or settings. 2. How did this actually happen? 3. Why did the data become
smoother after EMR implementation, especially for PACU LOS, as indicated by the smaller relative dispersion (SD/mean)? At a time when performing faster, better, and cheaper is not only desirable but
also necessary, such objective analysis is more useful than impressions or feelings.



58.08 Ceftr iaxone Related Pseudolithiasis in Children Treated for Intra-abdominal Abscesses

H. Alemayehu1, A. A. Desai1, S. D. St. Peter1  1Children's Mercy Hospital- University Of Missouri Kansas City,Kansas City, MO, USA.

Introduction: Ceftriaxone related gallbladder and urinary precipitation resulting in pseudolithiasis and sludge have been described in the pediatric and adult literature. Ceftriaxone is a commonly used
third generation cephalosporin due to its broad spectrum coverage and convenience of daily dosing. Ceftriaxone associated pseudolithiasis commonly occurs shortly after institution of therapy with the
antibiotic and resolves after discontinuation of the medication. The literature suggests that it is more common in the use of ceftriaxone to treat biliary tract infections, than non-biliary tract infections. In
our institution it is used as the antibiotic of choice for treatment of perforated appendicitis peri-operatively. This study evaluated the occurrence of ceftriaxone related pseudolithiasis in this
population.Methods: After obtaining IRB approval, we performed a retrospective chart review over a 51 month period of all patients undergoing laparoscopic appendectomy for perforated appendicitis
who subsequently developed intra-abdominal abscesses. All patients were treated with ceftriaxone post-operatively for perforated appendicitis. This patient population had both initial diagnostic
computed tomography (CT) scans, as well as post treatment CT scans for diagnosis of intra-abdominal abscesses. Patients without initial or post treatment gallbladder imaging available for review
were excluded. Comparative analysis was performed using the two-tailed student t-test.Results: Of 72 patients (mean age 10.8 yrs (SD 3.9)) who underwent ceftriaxone therapy post-operatively for
perforated appendicitis after laparoscopic appendectomy, 13.9 % (n=10) developed stones or sludge in the gallbladder. The mean duration of ceftriaxone therapy was 8.7 days (SD 3.8). The average
time to post-antibiotic imaging was 16.6 days (SD 44.1) from initiation of antibiotics. There was no significant difference in duration of ceftriaxone therapy in the children that developed pseudolithiasis or
sludge compared to those that did not (10.0 days vs. 8.5 days respectively, p = 0.26). 1 child (10%) of those that developed pseudolithiasis went on to become symptomatic, requiring a laparoscopic
cholecystectomy.Conclusions: In our experience ceftriaxone use for intra-abdominal abscess is associated with a significant incidence of biliary pseudolithiasis and/or sludge. The development of
pseudolithiasis is unrelated to duration of ceftriaxone therapy. Further investigation is needed to determine clinical significance, and rate of spontaneous resolution.



58.09 Pediatr ic Sinonasal Tumors in the United States: Incidence and Outcomes

D. J. Gerth1, J. Tashiro1, S. R. Thaller1  1University Of Miami,Division Of Plastic, Aesthetic & Reconstructive Surgery, Department Of Surgery, Miller College Of Medicine,Miami, FL, USA.

Introduction: Pediatric Sinonasal tumors are a rare but aggressive class of malignancies.  Thus far, the literature is lacking in large case series on this topic. Here, we examine clinical parameters
related to these tumors.Methods: Surveillance, Epidemiology and End Results (SEER) database (1973-2010) from the National Cancer Institute was analyzed for all sinonasal tumors occurring in
patients younger than 20 years old. Data was extracted based on age, gender, race, anatomic subsite, histology, stage, treatment modalities, and survival. Incidence rates were adjusted to the 2000
U.S. standard population.Results: Overall, 250 patients were identified with an incidence of 0.0515/100,000 per annum.  Number of male patients was 54%. Female patients accounted for 46%.
 Caucasian children (74%) outnumbered other ethnic groups. Subsites of primary tumor involvement were classified as nasal cavity (38%), maxillary sinus (30%), ethmoid sinus (16%), and sphenoid
sinus (4%), while overlapping (4%) and unspecified (8%) accounted for the remainder.  No frontal sinus tumors were identified. Nasal cavity was the most common subsite for all age groups.
 Sphenoid sinus was consistently the least.  Histologies included Rhabdomyosarcoma (47%), neuroectodermal tumors and neuroblastomas (20%), Lymphomas (18%), and other sarcomas (10%).
Other histologies accounted for 5%.  Rhabdomyosarcoma was the most common histology across all age groups. It was the most common histologic type in each subsite (p=0.005). Most patients
(73%) presented with distal nodal involvement.  Tumors of neural origin were significantly more likely to occur in children greater than 10 years old (OR = 3.95, p<0.001). 49% of patients underwent
surgical treatment. 63% of patients had radiation therapy.  Overall, 5-year survival was 37%. 15-year survival was 11%. Median survival was 43 months. Univariate analysis identified higher survival for
age <1 (OR 1.86, p=0.03), 5-9 (OR 2.45, p=0.02), and 10-14 (OR 2.36, p=0.003). Patients receiving surgery had a significant improvement in 5-year survival for non-lymphoma tumors (p=0.003).  5- year
survival was significantly higher from 1985-2003 (p<0.02).Conclusions: Rhabdomyosarcoma is the most common overall histology in pediatric sinonasal tumors. It is the most common in each subsite
and age group in children.  Neural tumors are more likely to occur in older children. Overall, these tumors carry a poor prognosis. Surgery confers improved survival for non-lymphoma tumors, and
survival has improved over the time course of the study. 



58.10 Demographic Disparit ies of Children Presenting with Symptomatic Meckel's Div erticulum in the United States

H. Alemayehu1, A. A. Desai1, S. D. St. Peter1, C. L. Snyder1  1Children's Mercy Hospital- University Of Missouri Kansas City,Department Of Surgery,Kansas City, MO, USA.

Introduction: Meckel’s diverticulum (MD) is a well-known congenital abnormality. Affected individuals may be asymptomatic throughout their lifetime, or may develop complications from the diverticulum.
The clinical presentation may include bleeding, obstruction, inflammation, or other less common variants. Although not rare, they are infrequent enough that most of the literature consists of single
institutional longitudinal case series. We queried the pediatric hospital information system (PHIS) database to obtain information about the epidemiology of Meckel’s from a large number of children at
geographically diverse locations.Methods: After obtaining IRB approval, the PHIS database was queried for de-identified patients with both ICD-9 diagnoses of MD and a procedure code for Meckel's
diverticulectomy. An eight-year interval (2004 to 2011) was analyzed. Data from five participating hospitals was excluded due to incomplete information. Data was evaluated by year for trends, and in
aggregate.Results: There were 3,828,225 children admitted during the study interval, of which, 54.2% were male. The demographic characteristics of the group as a whole were as follows: 48.1%
Caucasion 48.1%, African-American 20.7%, Hispanic 18.2%, Asian 2.6%, other 10.4%.There were 2,108 children with Meckel's diverticulum, about 1 in 20,000 hospital admission. The incidence
decreased with age: approximately half (55.9%, n = 1,178) were under five years of age, 27% or 567 were between the ages of 6 to 12 years, and 16.8% or 354 were older than 12 years of age. Most
(72.4%) were male, which was significantly higher than the PHIS population (P < 0.0001). Ethnic distribution was 65.4% Caucasian; 5.5% African-American; 15.7% Hispanic; and 2.4% Asian, 11%
other. Caucasians presented with a Meckel’s diverticulum far more that than is represented in the PHIS population (P < 0.0001) Conclusions: According the PHIS data, there appears to be dramatic
gender and ethnic influence on the presentation of symptomatic Meckel’s diverticulum. Males present more commonly, as do Caucasians, while it is less common among African-Americans.



58.11 Racial Disparit ies in Discharge Destination Following Pediatr ic Trauma

A. D. Meagher1,2, A. G. Charles1,2  1University Of North Carolina At Chapel Hill,Department Of Surgery,Chapel Hill, NC, USA 2Cecil G. Sheps Center For Health Services Research,Chapel Hill, NC, USA.

Introduction: Traumatic injury is a leading cause of pediatric morbidity and mortality.  Severe injuries require hospitalization, and possible rehabilitation to regain long-term functionality.  Racial
disparities have been described in discharge destination following adult trauma but has yet to be evaluated in the pediatric trauma population.  We hypothesize that Hispanic and black children are less
likely to receive intensive rehabilitation as compared to non-Hispanic whites.   Methods: Pediatric trauma incidents, 17 years of age and under, were evaluated using National Trauma Data Bank data
from 2007-2010.  Discharge destination was defined ordinally by increasing intensity of rehabilitative services.  Propensity-score weighting was used to balance observable pre-hospital covariates
between race categories.  Ordinal logistic regression was used to adjust for in-hospital characteristics and evaluate racial disparities within discharge destination.Results: 436,423 pediatric trauma
incidents were included, of which 226,410 incidents were included in our propensity-weighted analysis.  152,159 (67%) incidents were classified as non-Hispanic white, 33,000 (15%) were Hispanic
and 41,242 (18%) were black.  Propensity weighting resulted in covariate balance. After ordinal logistic regression, black patients were equally as likely as non-Hispanic whites to be discharged to a
higher level of rehabilitation (adjusted OR=1.07 CI=1.00-1.14).  However, Hispanic (adjusted OR=0.71 CI=0.65-0.77) patients were less likely to be discharged to a higher level of rehabilitation as
compared with non-Hispanic whites.Conclusions: Hispanic pediatric trauma patients are significantly less likely to receive intensive rehabilitation than their non-Hispanic white counterparts.  However,
black pediatric trauma patients are just as likely to receive intensive rehabilitation as their non-Hispanic white counterparts.  This disparity may be rooted in socio-cultural norms and real, or perceived,
expectations on the part of clinicians and families. We must explore unmeasured patient, physician and institutional factors contributing to this disparity.  



58.12 U.S. Emergency Department Visits for Injur ies Due to Fireworks, 2006-2010: Hav e Skyrocketing Sales Led to an Explosion of Injur ies?

J. K. Canner1, A. H. Haider1, X. Hui1, S. Selvarajah1, H. Wang1, D. T. Efron1, E. R. Haut1, C. G. Velopulos1, D. A. Schwartz1, A. Chi1, E. B. Schneider1  1Johns Hopkins University School Of
Medicine,Deptartment Of Surgery,Baltimore, MD, USA.

Introduction: Since 2000, several U.S. states have relaxed their laws regarding the sale of fireworks and there has been a significant increase in sales of fireworks. There are many reports in the
literature regarding injuries resulting from the use of fireworks, most of which arise from countries other than the U.S. However, the incidence in the U.S. of fireworks-related injuries requiring
emergency department (ED) treatment has not been well reported in recent literature. We sought to describe the incidence, trends over time, and seasonality of these injuries at the level of the U.S.
population across a recent five year period.Methods: Data from the HCUP Nationwide Emergency Department Sample (NEDS) from 2006 to 2010 were queried to identify patients who presented with
fireworks-related injuries to the ED at nongovernment hospitals across the U.S. Patients were identified using the ICD-9-CM external cause of injury code (“E-code”) for accidents caused by explosive
material, particularly fireworks (E923.0). All four E-codes available from the NEDS were searched for this code. Results were re-weighted based on the survey sampling methodology to obtain
population-based estimates.Results: Of 625,166,156 ED visits between 2006 and 2010, there were 25,691 involving a fireworks-related injury. The mean age of these patients was 22.8 years, with age
groups 10-14 and 15-19 having the highest numbers of cases (Figure). The vast majority of patients (76.4%) were male. The Midwest and South census regions had higher injury rates (16.2 and 8.4
per 100,000, respectively) as compared to the Northeast (3.9) and West (4.8). There was no consistent trend in the annual number of injuries per year between 2006 and 2010. As expected, the month
with the highest frequency of injury was July (68.1% of cases), followed by June (8.3%), January (6.6%), and December (3.4%).The most common injuries were burns (57.0%), followed by contusions
and superficial injuries (16.2%), and open wounds (15.8%). The majority of injuries were in the wrist, hand or finger (41.4%) or eye (16.8%). Most patients had a routine discharge from the ED (86.2%),
while 6.3% were admitted as an inpatient at the same hospital, and 5.1% were transferred to another short-term hospital. Very few patients (<0.1%) died in the ED.Conclusions: The number of fireworks
injuries treated in U.S. emergency departments remained relatively stable during the study period, but the concentration of these injuries around July 4th and New Year's Day holidays poses predictable
logistical challenges for emergency departments, especially in the South and Midwest. Developing appropriately timed interventions focused on adolescent and young-adult males may be useful in
reducing the incidence of fireworks injuries in the U.S.



58.13 Early Prediction of Trauma Patient Discharge Disposition

R. Beaulieu1, A. Ekeh1, R. J. Markert1, P. J. Parikh1, M. C. McCarthy1, P. P. Parikh1  1Wright State University,Surgery,Dayton, OH, USA.

Introduction: Hospital length of stay for trauma patients may be prolonged due to a delay in discharge planning. This study, therefore, focuses on the development of a predictive model and clinical
decision rules for early discharge planning for trauma patients.Methods: An analysis was performed of 2836 patients who were admitted to a Level 1 Trauma Center over a one-year period. Discharge
location, comorbidities, injuries, vital statistics, and hospital length-of-stay information were collected. Patients were grouped as discharged HOME or NOT HOME (rehabilitation, long-term acute care,
and extended care facility), and compared using univariate statistical methods. Multivariable logistic regression was used to determine independent predictors of HOME or NOT HOME. Furthermore,
clinical decision rules for discharge to a NOT HOME location were developed for two models: (1) a regular discharge (RD) model to predict discharge to NOT HOME locations based on demographic
and clinical characteristics at the end of the hospital stay and (2) an admission planning discharge (APD) model based on data available on admission.Results: Increased age, female sex, and the
preexisting comorbidities of neurologic deficiency, diabetes, coagulopathy, and obesity were independent predictors of NOT HOME discharge for both the APD and RD models. Longer ICU and hospital
stays were also independent predictors for the RD model. The APD model correctly predicted the discharge to HOME and NOT HOME 82.9% of the time and the RD model predicted discharge location
at 87.2%. Further, the clinical decision rules for both models were developed.Conclusions: Demographic and clinical information available on admission predicts eventual disposition for trauma
patients early (82.9%) and late (87.2%) in the hospital stay. Clinical decision rules developed from this study predict NOT HOME discharge location. These rules will allow early initiation of post-acute
care placement, a smoother patient care transition and significant cost savings for the institution.



58.15 The Surgical Apgar Score Correlates with Readmissions in Emergency Surgery Patients
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WI, USA.

Introduction: Preventable readmission has become a national focus.  It is clear that surgical patients present specific challenges to those interested in preventing readmission.  Patients undergoing
emergency surgical procedures are at particularly high risk for readmission and very little is known about this complex outcome in this patient population.  We are interested in trying to determine if we
can use readily available data variables to predict risk of readmission.  The surgical Apgar score (SAS) is calculated from intraoperative variables that are readily available, and has been studied in the
non-emergent setting and has been shown to be predictive of postoperative mortality.  The objectives of this study were to characterize 30-day readmissions in emergent general surgery and to
determine whether certain variables or measures were associated with readmissions. We hypothesized that the SAS correlates with risk for readmission in the emergency general surgery patient
population.Methods: Variables of interest were obtained from retrospective analysis of the University of Wisconsin NSQIP database in addition to the electronic medical record.  We identified adult
general surgery patients who underwent an emergency procedure from 2006-2012. Univariate analysis identified factors associated with 30-day readmission.  Factors with p<0.1 were included in
multivariate analysis to reveal potential risk factors for readmission.Results: As compared with non-emergency surgery patients, patients with emergent procedures had a higher rate of readmission
(11.1% vs. 15.2%, p = 0.004).  The SAS (OR 3.297, CI 1.074-10.121, p=0.037), and the combined variable of the American Society of Anesthesiologists Physical Status Classification (ASA class) and
hospital length of stay (OR 4.370, CI 2.251-8.486, p<0.001), were highly associated with 30-day readmissions in adult emergency general surgery patients.Conclusions: Given the significance of
readmission after emergency surgery, it is important to establish measures that identify patients at high risk for readmission before they are discharged.  We have identified objective measures that
allow for the stratification of patients into low- and high-risk groups.  Patients found to be high risk could be given modified postoperative care that may include additional education, discharge to a
destination with a higher standard of care, or closer follow-up.  Furthermore, the stratification of patients will enable the study of prospective interventions designed to decrease unplanned
readmissions in emergency surgery patients.



58.17 The Effect of Age on Mortality In Patients With Traumatic Brain Injury

A. Hashmi1, R. S. Friese1, B. Joseph1, B. Zangbar1, J. Wynne1, L. Gries1, V. Pandit1, T. O'Keeffe1, A. Tang1, N. Kulvatunyou1, G. Vercruysse1, P. Rhee1  1University Of Arizona,Trauma, Critical Care,
Emergency Surgery, And Burns, Department Of Surgery,Tucson, AZ, USA.

Introduction: The impact of age on mortality after traumatic brain injury (TBI) is not well defined. The aim of our study was to assess the effect of age on mortality in TBI patients. We hypothesized that
elderly patients have worst outcomes compared to younger patients with similar severity of head injury.Methods: We performed a 5 year retrospective analysis of all blunt TBI patients at our level 1
trauma center. We classified patients into: elderly (age≥65yrs) and young (age≤65yrs). Patients were stratified based on the head-Abbreviated Injury Severity Scale (h-AIS). Outcomes were compared
between the two age groups for similar severity of head injury. The primary outcome measure was in-hospital mortality. Secondary outcome measure was favorable discharge disposition; defined as
discharge to home.Results: A total of 4,760 TBI patients were included with mean age 43±46 years, median Glasgow Coma Scale score 14[13-15], and median h-AIS score 3[2-4]. 28.3% (n=1,119)
patients were elderly, 67.8% (n=3227) patients had h-AIS≥3, and the overall mortality rate was 5.9% (n=281). The overall mortality was higher in elderly patients compared to younger patients
(9.9%vs.5%, OR: 2.1, 95%CI: 1.6-2.8, p=0.001). Elderly patients had higher mortality even with h-AIS=2 and h-AIS=3. 65.2% (n=2,578) patients had a favorable discharge (home). Elderly patients were
less likely to have a favorable discharge compared to younger patients. (50.7%vs.76.7%, OR: 0.31, 95%CI: 0.27-0.37, p=0.001). Even with h-AIS≤3, elderly patients with TBI were less likely to be
discharged home.Conclusions: Elderly patients have higher mortality rate and are less likely to have a favorable discharge compared to younger patients after TBI. Even with mild or moderate head
injury, elderly patients have a 5 fold increase in mortality in comparison to younger patients. Redefining head injury severity in elderly patients with TBI is warranted.



58.18 Blood Utilization in Surgery: A Measure of Quality

C. W. Hicks1, S. M. Frank2, J. O. Wasey2, J. A. Freischlag1, M. A. Makary1, E. C. Wick1  1Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA 2Johns Hopkins
University School Of Medicine,Department Of Anesthesiology & Critical Care Medicine,Baltimore, MD, USA.

Introduction: Quality metrics are increasingly being used to pay for surgical care. However, meaningful metrics in surgery have been limited. Established guidelines based on ample level 1 evidence
support specific hemoglobin transfusion triggers (7-8g/dL) in the absence of ongoing bleeding. Our aim was to determine if hospital transfusion practices as assessed by the American College of
Surgeons National Surgical Quality Improvement Program (NSQIP) can be used to assess blood utilization performance and adherence to evidence-based medicine guidelines.Methods: We
prospectively studied transfusion trigger and blood transfusion rates among all colorectal surgery patients at our institution between 07/2010-11/2012.  Our data were then compared with transfusion
data from the national NSQIP database by hospital type (academic vs. community) and size (>500 beds vs. 100-299 beds).Results: Our institution’s colorectal surgery transfusion rate was 16.3%
(150/920 cases), which was slightly higher than the national mean transfusion rate of 14.3% (12,191/85,507 cases) (p=0.08). When broken down by hospital type and size (Table), our hospital had a
similar rate of blood transfusion compared to academic hospitals (p=0.35), but a significantly higher rate than community hospitals regardless of patient volume (p=0.03). Among patients treated at our
institution, mean nadir hemoglobin was ≤8.0 g/dL in 32.5% of cases. For patients with nadir hemoglobin ≤8.0 g/dL, blood transfusions were given in 72.1% (209/290) of cases. For patients with nadir
hemoglobin ≥8.0 g/dL, blood transfusions were given in 6.6% (40/602) of patients. None of the patients with a hemoglobin nadir ≥10 g/dL were transfused.Conclusions: An institution’s blood utilization
can appear high, however when benchmarked to similar type hospitals it may be comparable. Adherence to evidence-based transfusion practices can possibly be assessed by measuring transfusion
rates for different hemoglobin triggers. Variation in hospital blood utilization may represent an important opportunity for quality improvement.



58.19 Outcomes In Trauma Patients With Isolated Epidural Hemorrhage

B. Serack1, A. Tang1, B. Zangbar1, B. Joseph1, V. Pandit1, N. Kulvatunyou1, A. Hashmi1, D. Green1, T. O'Keeffe1, J. Wynne1, R. Friese1, P. Rhee1  1University Of Arizona,Trauma, Critical Care,
Emergency Surgery, And Burns, Department Of Surgery,Tucson, AZ, USA.

Introduction: The type and size of intracranial hemorrhage are known to be associated with adverse outcomes in patients with traumatic brain injury (TBI). However, no studies have assessed the
outcomes in patients with isolated epidural hemorrhage (EDH). The aim of this study is to describe the characteristics of patients with isolated EDH and compare the outcomes in patients with isolated
EDH requiring neurosurgical intervention. Methods: We performed a 3-year (2010-2012) retrospective study of the patients with blunt TBI presenting to our level 1 trauma center. Patients with an
isolated EDH on initial head CT scan were included. Demographics, injury parameters, initial CT scan and RHCT scan findings, and outcomes were extracted from medical records. Neurosurgical
intervention (NI) was defined as craniotomy or craniectomy. We compared the outcomes in patients who had a NI and patients without a NI. The outcomes measures were: hospital length of stay (LOS),
discharge disposition, and mortality.Results: A total of 1030 TBI patients were reviewed out of which 7.4% (n=76) patients were included. The mean age was 20.6±15.2 years, 68.4% were male, median
Glasgow Coma Scale (GCS) score 15 [13-15], and median head Abbreviated Injury Scale score was 3[2-4]. The progression rate on repeat head CT scan was 53.5% (n=38). Table 1 shows the
characteristics and of our population. Patients with a neurosurgical intervention had a longer hospital LOS (p=0.02), longer intensive care unit LOS (p=0.05), and were less likely to be discharged home
(p=0.03). There was no difference in mortality between the two groups. Table 2 shows the difference in outcomes in patients with different managements.Conclusions: The incidence of isolated
epidural hemorrhage is low in patients with blunt TBI. Patients with isolated EDH undergoing neurosurgical intervention have adverse outcomes compared to patients without neurosurgical
intervention. Further investigation is warranted to identify factors associated with need for neurosurgical intervention and adverse outcomes in the cohort of patients with isolated EDH. 



58.20 Economics of an Emergency Room Visit After a Minor Injury: The Cost of Not Being Insured

A. T. Lwin1, C. G. Velopulos1, X. Hui1, M. Cerullo1, M. T. Ali1, E. Schneider1, A. G. Kironji1, B. Britton1, E. R. Haut1, D. T. Efron1, A. H. Haider1  1Johns Hopkins University School Of Medicine,Center For
Surgery Trials And Outcomes Research (CSTOR),Baltimore, MD, USA.

Introduction: With the implementation of the individual mandate of the Affordable Care Act (ACA) in 2014, many patients will soon have to decide between buying insurance or paying a tax for opting out.
While disparities in trauma outcomes by payer status have been well defined, the average charge per person for a routine Emergency Department (ED) trauma visit by payer status remains unknown.
The objective of this study is to quantify and describe the recent average total ED charge for a trauma patient by payer status.Methods: Patients who were discharged home from a US Emergency
Department (ED) with a primary diagnosis of trauma were selected from the Nationwide Emergency Department Sample (NEDS) 2006-2010 using ICD-9-CM codes 800-959.Our primary outcome
measure was average total ED charge per patient. Using appropriate Consumer Price Indices, the charge in previous years (2006-2010) was adjusted for inflation and converted to 2013 US dollars. A
discharge-weighted generalized linear model was used to determine average adjusted charge per patient by insurance status. Injury characteristics were adjusted for using the New Injury Severity
Score (NISS) and mechanism of injury (blunt / penetrating). NISS was calculated by applying the ICDPIC program for STATA created by Osler et al which uses ICD9 E codes. Comorbidities were
adjusted for using the Charlson Comorbidities Index. The model was further adjusted for age, gender, admission timing, median household income of residential zip code (a proxy for socio-economic
status), and hospital characteristics including location, region, ownership, and teaching status.Results: A total of 14,496,853 patients met inclusion criteria. The average adjusted total ED charge was
highest for self-pay ($1872.59; 95% Confidence Interval (CI), $1869.10 – $1876.08) and lowest for Medicaid and Medicare, ($1,621.20; 95% CI, $1618.34 – $1624.06) and ($1585.34; 95% CI $1,580.79
– $1,589.90), respectively (see figure).Conclusions: ED trauma patients without insurance are at a disadvantage as they have the burden of being charged 5.5% more than privately insured patients and
nearly 15.5% to 18.1% (Medicaid and Medicare, respectively) more than the publicly insured even after adjusting for injury severity and injury type. These findings suggest that, with the implementation of
the ACA individual mandate in 2014, patients should consider this unequal burden of charges when deciding to opt out of purchasing insurance.



59.01 Do We Need to Teach General Surgery Resident How to Perform Robotic Surgery? Residents' Perception of Robotic-Assisted Procedures During
Surgical Training.

B. S. Farivar1, M. Flannagan1, I. Leitman1  1Beth Israel Medical Center,Albert Einstein College Of Medicine,New York, NY, USA.

Introduction: With the continued expansion of robotic-assisted procedures, general surgery residents continue to receive more exposure to this new technology as part of their training. There are
currently no guidelines or standardized training requirements for robotic-assisted procedures during general surgical residency. This aim of this study was to assess the impact of this new technology
on general surgery training from the residents’ perspective.Methods: An anonymous, national, web-based survey was conducted of residents enrolled in general surgery training. The survey was sent
to 240 approved training programs. Results: Responding residents were 65% male and had an average age of 29 years.  Half of the responses were from PGY1 and PGY2 residents, the remainder
were from the PGY3 level and above.  50% of the responses were from university training programs, 32% from university affiliated programs and 18% from community-based programs.  Over 96% of
residents noted the availability of the surgical robot system at their training institution. Overall, 63% of residents indicated that they had participated in robotic surgical cases. The majority responded that
they assisted in 10 or less robotic cases with the most frequent activities being assisting with robotic trocar placement, docking and undocking the robot. Only 16% reported experience with operating
the robotic console.  More senior residents (PGY-3 and above) were involved in robotic cases compared to junior resident (80% vs. 51%, P < 0.05). 59% of residents indicated that they received no prior
education or training prior to their first robotic case and 24% did report formal robotic simulation training.  64% of residents reported that formal training in robotic surgery was important in residency
training and 50% of residents indicated that robotic-assisted cases interfered with resident learning.  Only 12% felt that robotic-assisted cases would replace conventional laparoscopic surgery in the
future.Conclusions: This study illustrates the overall general surgery resident involvement in robotic-assisted cases, highlighting the need to provide further education and formal training using this new
technology platform.



59.04 Dev elopment of a Human Cadav er Model for Training in Laparoscopic Donor Nephrectomy and Laparoendoscopic Single Site Donor Nephrectomy

E. Sutton1, D. Druen1, A. Billeter1, H. Roberts1, E. Davis1, J. Rice1, N. Herring2, K. Bullard Dunn1  1University Of Louisville School Of Medicine,Hiram C. Polk, Jr. Department Of Surgery,Louisville, KY,
USA 2University Of Louisville School Of Medicine,Department Of Anatomical Sciences And Neurobiology,Louisville, KY, USA.

Introduction: Current Organ Procurement Network recommendations of 15 cases as surgeon or assistant for laparoscopic donor nephrectomy (LDN) fall well below the learning curve for high quality
outcomes in LDN as described in the literature.  Though simulation has demonstrated utility in ascending the learning curve for LDN, it is rarely discussed or evaluated as a training method. Thus, we
developed a simulation-based model for training in LDN to help surgeons and institutions safely reach a quality standard for performing this high stakes operation.  We then tested the model for its
ability to demonstrate improvement in objective learning metrics for multiport LDN and the more novel technique of laparoendoscopic single site donor nephrectomy (LESS-DN).Methods: Human
cadavers were lightly embalmed using a previously described preservation technique.  The initial phase of development (Phase I) focused on the modifications necessary to achieve and maintain
sufficient insufflation and visualization for transabdominal retroperitoneal laparoscopic surgery in a human cadaver. The second phase (Phase II) tested proposed learner-based metrics of procedural
competency for multiport LDN by timing each of the following steps in a novice learner- port placement, colon and spleen mobilization, dissection of the gonadal vein and ureter, control of the adrenal
and lumbrical veins, complete dissection of the hilar vessels, simulated warm ischemic time (WIT), graft weight, renal artery and vein length, ureter and incision length, operative time, and injury.  The
final phase (Phase III) evaluated the above metrics in LESS-DN for feasibility and improvement.  The total cost of model development was retrospectively reviewed.Results: Phase I, II, and III required
12, 5, and 4 cadavers respectively, for a total of 34 kidneys.  Phase I refined body positioning, port size and dissection techniques in order to visualize all anatomic landmarks.  The following metrics
improved with trial number for multiport LDN- dissection of the gonadal vein, ureter, renal hilum, adrenal and lumbrical veins, simulated WIT, and operative time. For LESS-DN, the model demonstrated
longer times for colonic mobilization, and operative time, with no difference in port placement, simulated WIT, graft weight, vein or artery length (Table 1). Total costs for fresh tissue and equipment were
$2,590.00.Conclusions: Humans cadavers can be used for training in LDN and LESS-DN as evidenced by improvements in timed learner-based metrics.  This simulation-based model fills a gap in
available training options for surgeons, improving the learning curve of LDN and LESS-DN.



59.05 Creating an Accelerated Residency Pathway for Accomplished General Surgery Applicants: How We Did It

H. S. Kazaure1, G. J. Chiou1, G. P. Yang1, M. L. Melcher1  1Stanford University,General Surgery,Palo Alto, CA, USA.

Introduction: Academic general surgery residency programs often require 7 (5 clinical + 2 academic) years of training. This length of training may dissuade highly accomplished applicants from
applying to these institutions, therefore precluding opportunities to train future, powerhouse academicians.  We hypothesize that creating an accelerated pathway within seven-year general surgery
programs will attract more of these applicants. We present a blueprint for an accelerated track, the Stanford Accelerated Surgeon Scientist (SASS) track within the Stanford General Surgery
program.Methods: Creating the SASS track entailed designing an accelerated pathway within the 7-year program and identifying appropriate applicants. Using bivariate methods, we compare the
profiles of 4 applicants we ranked for the 5-year SASS program with those of the top-10 ranked applicants to our 7-year residency program.Results: A vacancy at the PGY-3 level enabled the creation of
the 5-year SASS track; a separate NMRP program code was created for this pathway.  SASS applicants were older (mean age 32.9 vs. 27.7 years, p=0.002), and had more scientific publications (mean
8.3 vs. 3.4, p=0.007) than traditional counterparts; differences in mean USMLE Step 1 score (234.5 vs. 244) were not significant (p=0.2). All SASS applicants had a PhD compared to one among
traditional pathway applicants.Conclusions: SASS track applicants differ from their traditional counterparts by age and academic accomplishments. Successful creation of an accelerated track within a
traditional 7-year program is worthy of consideration to help recruit accomplished applicants into general surgery residency. Their long-term success in academic surgery will need to be followed.



59.06 Is a Proficiency-based Skills Training Curr iculum Needed for the Fundamentals of Laparoscopic Surgery (FLS) During General Surgery Residency?

T. M. Rankin1, J. Samame1, A. C. Gruessner1, C. A. Galvani1  1University Of Arizona,Surgery,Tucson, AZ, USA.

Introduction: The FLS program demonstrated to be the most valid simulation program available. However, the optimal method to achieve high levels of performance on the FLS tasks is still a matter of
debate. Proficiency-based skills training have been proven to result in uniform skills acquisition and performance improvement. We hypothesized that incorporating a formalized structured proficiency-
based training curriculum to our residency program will improve residents’ FLS tasks performance.Methods: Eighteen surgical residents were grouped according to their clinical (n° of laparoscopic
surgeries cases) and prior lab training experience (hours) in laparoscopic surgery. Group 1; 6 interns with no previous laparoscopic training; Group 2, six PGY 2 residents with no previous formalized
lab training. Groups 1 and 2 were then enrolled in a proctored proficiency-based skills training curriculum including all five of the FLS tasks. Their performance was recorded before and after structured
laparoscopic training. Group 3 consisted of 6 PGY 4 residents who had completed 3 years of clinical training only without a structured FLS training. The variables analyzed were videogames history,
formalized training, laparoscopic skills self-rate, lab training hours.A paired Student’s t-test was used to compare groups’ performance before and after training. Analysis of variance (ANOVA)
determined intergroup differences. P <0.05 was considered statistically significant. Results: All trainees included in groups 1 and 2 spent 8.5 ± 0.8hs in the training lab. When comparing pre and
posttest; participants in Group 1 showed improvement but no significant (>.05) and they did not achieve proficiency times; Group 2 showed significant improvement (p<0.04) achieving 90% proficiency
during training. These participants reached proficiency in fewer than 80 repetitions, however the number of repetitions required was significantly higher for task 1 than for tasks 2 to 5 (31 ± 25 vs. 16 ±
6.7). When all the groups were compared; G1 vs G2 p 0.043, G1 vs G3 p< 0.049, G2 vs G3 p NS. From the variables analyzed, the amount of lab training hours was the only proved to be
significant.Conclusions: Junior Residents (Group 2) with one year of clinical training and enrolled in a formal curricula demonstrated to have performance levels similar to senior residents (PGY4).
Suggesting that the time spent in the simulation lab correlates with improved performance. Conversely, residents in Group 1 did not achieve proficiency levels, however they were enrolled in a 2-year
curricula. The latter indicates that delayed start of the curricula and shorter training may be warranted. In addition, this strategy may the decrease costs associated with using consumable materials for
training. 



59.07 Effect of 2010 ACGME Duty Hour Regulations on Objectiv e Measures of Surgical Training: A Single Institution Experience

A. B. Condren1, C. M. Divino1  1Mount Sinai School Of Medicine,Surgery,New York, NY, USA.

Introduction: In July 2011, new duty hour regulations were implemented in all ACGME-accredited residency programs.  The effect of these parameters on surgical training is not yet known.  We sought
to determine whether objective differences in surgical training exist at our institution since the implementation of this novel paradigm by comparing case volume and ABSITE scores of residents before
and after duty hour regulations.Methods: ABSITE scores for all surgical residents  and case volume for chief residents were collected for 5 academic years, July 2008-June 2013, from a single,
academic institution.  ABSITE scores from 2009-2011(Period 1) were compared to scores from 2012-2013(Period 2) and analyzed by PGY-Level and collectively for each group.  Total major cases and
total chief cases were tabulated from the ACGME Resident Case Log System for all graduating chief residents from 2009-2013. Results: For PGY3 Residents, Period 2 had a significant increase in
mean total test correct score (5.3, CI 2.1-8.6, p 0.002) compared to Period 1, but there was no significant change in mean total test percentile.  No other significant differences in total test correct score
or total test percentile were noted between Period 1 and 2 when analyzed by PGY Level.  Collectively, there was a significant increase in mean total test correct score for Period 2 (3.29, CI 1.45-5.12, p
0.0005), but there no difference noted in mean total test percentile.  For chief residents graduating after 2011, there was a significant increase in total major cases (117.4, CI 46.1-188.7, p 0.002) and
total chief cases (38.75, CI 5.6-71.9, p 0.02).Conclusions: The duty hour regulations implemented in July 2011 did not impact the academic performance of our surgical residents.  However, the surgical
volume of our graduating chief residents has increased.  The enactment of policies taken by this institution to comply with the new duty hour regulations has not had a negative impact of resident
education.



59.08 Basic Procedural Skills Acquisit ion Amongst Graduating Medical Students: A Two Institution Ev aluation

T. Puzio2, A. Deal4, J. J. Dehmer2, J. Carr2, T. L. Fitzgerald1, W. Newton3, M. O. Meyers2  1East Carolina University Brody School Of Medicine,Surgery,Greenville, NC, USA 2University Of North Carolina At
Chapel Hill,Surgery,Chapel Hill, NC, USA 3University Of North Carolina At Chapel Hill,Family Medicine,Chapel Hill, NC, USA 4University Of North Carolina At Chapel Hill,Lineberger Comprehensive
Cancer Center, Biostatistics Core,Chapel Hill, NC, USA.

Introduction: Introduction:   Acquisition of procedural skills by medical is increasingly challenging.  We have previously reported the experience and expectations of graduating students in a single year
at our institution.  The purpose of this report is to examine the experience of graduating students at two institutions in a single year.  Methods: Methods: Under IRB approval, a confidential, online survey
was conducted within 4 weeks of graduation in 2013 to students at the University of North Carolina at Chapel Hill (n=135; ) and East Carolina University (n=26).  Opinions were sought as to the
experience, level of competence and desired level of competence for nine procedural skills (Table) using a 4-point Likert scale (1=unable to perform; 2=require major assistance; 3=require minor
assistance; 4=independent). Responses were compared by the Fisher’s exact test.  Results: Results:  There was no significant difference in gender (p=1.0), prior procedural experience (p=0.09), plan
to enter a procedural specialty (p=0.85) or plan to enter a surgical specialty (0.28).  For all skills, the number if times they were performed were no different with the exception of students at ECU being
slightly more likely to have reported performing a thoracentesis two or more times (23% vs. 4%; p=0.02).  For Foley placement (p=0.02), IV placement (p=0.04), lumbar puncture (p=0.02), thoracentesis
(p-0.01) and basic suturing (p=0.001), the ECU students were most likely to self-report a higher level of competence (Table).  However, for all skills, the desired level of competence was the same
between respondents from the two schools. (Table). Conclusions: Conclusions:  Despite similarities in experience and professional goals, as well as similar self-reported levels of actual experience in
performing these skills, graduating students at two geographically similar institutions have different self-reported levels of competence at these nine procedural skills.  However, their desired levels of
competence for these skills remain the same.  These differences may reflect differences in curriculum or individual student experiences given the small sample size.  Examining these trends over time
and in a larger sample may be informative in adjusting educational patterns at each school to achieve desired goals for procedural skill acquisition.  
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59.09 Education in Systems-Based Practice: A Focused Medical Documentation Course Improv es Practices of Surgical Residents

A. F. Chung1, R. R. Price1,3, A. L. Cochran1,2  1University Of Utah,Department Of Surgery,Salt Lake City, UT, USA 2University Of Utah,Department Of Pediatrics,Salt Lake City, UT, USA 3Intermountain
Healthcare,Intermountain Medical Center,Murray, UT, USA.

Introduction: An integral component of working within our healthcare system is accurate documentation of patient encounters for both patient care and appropriate reimbursement. Despite the fact that
surgical residents at academic medical centers create a large amount of the documentation, there is a dearth of training and understanding of adequate documentation with respect to medical billing
and coding for services. Our hypothesis was that provision of a short focused training intervention could improve resident performance of medical documentation. Methods: General surgery interns
were required to participate in a one-hour course on performing and documenting Inpatient Consultation and History & Physical encounters. The training was directed at providing the appropriate
elements for each encounter: history of present illness (4 elements); past, social, and family history (3 elements); review of system (10 elements), and physical exam (9 elements). IRB approval was
obtained in order to review resident dictations at four time points: one month before, one month after, six months after, and one year after course training. A scoring system was created, with a full score
of 1 given for each section of the dictation that contained the required number of elements. Partial scores were also given by percentage of elements included. Scores were averaged to create an
aggregate score for each dictation. For each resident, three random dictations per time period were reviewed and the scores for each time period were then averaged. A single reviewer was utilized.
Analysis was performed using Stata13 (Statacorp; College Station, TX).  Data were evaluated for normal distribution and Friedman ANOVA was used to compare repeated measures.Results: A total of
22 general surgery interns were included. The median score for one month prior to the intervention was 0.74, which increased to a median score of 0.87 the month after the intervention. Six months after
the intervention, the median score decreased to 0.80.  At 12 months after the intervention, the median score remained at 0.80. Based upon Freidman ANOVA, the difference in coding scores over time
was statistically significant (7.91, p=0.02).Conclusions: Interns demonstrated an improvement in their documentation quality following a single one-hour training intervention. This effect was sustained
over time, although it was most apparent one month following the intervention.  This proficiency in the ACGME core competency of systems-based practice also has potential to improve revenues and
patient care by ensuring accurate coding and billing in the inpatient setting.  Implementation of a medical documentation course for residents requires a small time investment, and provides a durable
benefit.



59.10 The Impact of the Matr ix v s. M&M Conference Format on Resident Education and Learning

V. K. Bhalla1, F. Lewis1, E. J. Kruse1  1Georgia Health Sciences University,Department Of Surgery,Augusta, GA, USA.

Introduction: Efforts to improve resident education through conferences has become increasingly important given duty-hour limitations and increased, time-consuming resident responsibilities. Our
program recently implemented a change in our traditional morbidity and mortality (M&M) weekly conference to a “Matrix” format. This new format integrated a pre-conference reading assignment for the
residents and post-conference newsletter distributed to the faculty and residents in order to maximize the educational benefit of the case topics and conference discussion.Methods: We recruited
general surgery residents from our institution to voluntarily complete surveys comparing the educational benefit of the traditional format to the new conference style.Results: An ANOVA performed on
these responses revealed that both junior and senior residents reported retaining more information when conferences were conducted using the Matrix approach (p<.016). On a standard 1-5 Likert
scale with 5 being the highest, junior vs. senior resident survey responses indicated mean retention scores of 2.78 and 3.46, respectively, in the old M&M approach. However, these numbers increased
to 3.8 and 3.6, respectively, in the Matrix format, demonstrating that junior residents realized the greatest benefit from the switch to the Matrix format (Figure 1). A second analysis investigated resident
perception on learning from the conference on a percentage scale of 0 to 100. Again, both junior and senior residents indicated they learned more from conferences presented using the Matrix format
compared to the M&M style (p<.05). Mean scores were 72 and 53, respectively (Table 1). Of note, analyses of faculty responses to similar questions found no significant differences between the M&M
and Matrix formats. However, when compared to all residents across both conference formats, faculty ratings were significantly greater than the residents’ concerning information retention
(p=.004).Conclusions: We conclude the Matrix conference is a vast educational improvement over the traditional M&M format for residents of all levels.



59.11 Money Matters: A Curr iculum for Resident Personal and Practice Financial Management

J. S. Mizell1, K. S. Berry1, F. R. Bentley1, J. A. Clardy1, R. H. Turnage1  1University Of Arkansas For Medical Sciences,Department Of Surgery,Little Rock, AR, USA.

Introduction: A 2005 national survey of program directors in surgery reported 87% (164/189) of responding program directors believed practice management training should occur during residency.
However, only 8% of surgery program directors believed residents received adequate training on practice management topics.[i] In addition to the gap in practice financial management knowledge, we
recognized the need for additional training in personal finance among new surgeons.  A literature review led to the development of a novel curriculum combining the principles of personal finance
(topics included debt management including mortgage lending, investment strategies, and retirement planning) and practice management (topics included billing/coding, human resources, contract
negotation, practice metrics, and healthcare reform.) This paper/session presents the evaluated curriculum from the pilot year. [i] Lusco VC, Martinez SA, Polk HC. Program directors in surgery agree
that residents should be formally trained in business and practice management. The American Journal of Surgery. 2005; 189: 11-13. Methods: A 20-hour curriculum was developed and administered
over the 2011-2012 academic year to PGY1-PGY5 surgery residents (n=16) and faculty. A self-assessment survey was given at the onset and conclusion of the curriculum.[i] Pre-tests and post-tests
were given to evaluate each twice monthly session’s content. Self-perception of learning and interest and acquired knowledge were analyzed using the Wilcoxon Signed Ranks test. [i]Hague LS,
Frischknecht AC, Gauger PG, Hirshfield LE, Harkins D, Butz DA, Taheri PA. Web-based curriculum improves residents knowledge of health care business. J Am Coll Sur. 2010;211(6): 777-783.Results:
At the onset of the project, self-assessment data revealed a high level of interest in personal and practice financial management principles. Throughout the curriculum, interest remained high.
Residents reported a deficiency in knowledge of and exposure to principles of personal and practice financial management. Residents believed their knowledge of these topics substantially increased
after completing the curriculum. An unanticipated finding was residents’ self-assessed learning was reported higher than objective, session-specific quiz data reflected. Conclusions: Surgery residents
have a high level of interest in personal and practice financial management. When compared to other medical specialties, surgery residents receive less exposure to these topics during training. We
developed a curriculum that bridged this gap in surgery resident education. After the curriculum, residents reported an increase in both interest and knowledge about personal and practice financial
management. Qualitative and quantitative data support these self-perceptions. 



59.13 Integrating Post-operativ e Feedback into the Workflow: Current Practices and Perceiv ed Barr iers

C. E. Glarner1, R. J. McDonald1, A. B. Smith1, J. A. Greenberg1, E. F. Foley1  1University Of Wisconsin,Madison, WI, USA.

Introduction: Previous studies have found that both residents and surgeons highly value post-operative feedback; and that such feedback has high educational value.  However, little is known about
how to consistently deliver this feedback. Our aim was to understand how often surgical residents should receive feedback and what barriers are preventing this from occurring.Methods: Surveys were
distributed to residents and attending surgeons within a university-based general surgery department. Questions focused on the current frequency of post-operative feedback, desired frequency and
methods of feedback, and perceived barriers. Quantitative data were analyzed with descriptive statistics, and text responses were examined using open coding.Results: Forty-five surveys were
completed (23 of 27 residents and 22 of 24 surgeons). Residents reported receiving and surgeons reported giving feedback for procedure specific performance after 25% versus 37% of cases
(p=0.07), general technical feedback after 36% versus 35% (p=0.94), and non-technical performance after 17% versus 18% (p=0.85).  Both perceived procedure-specific and general technical feedback
should be given over 80% of the time, and non-technical feedback should happen for nearly 60% of cases. Verbal feedback immediately after the operation was rated as best practice. Both parties
identified time, conflicting responsibilities, lack of privacy, and discomfort with giving and receiving meaningful feedback as barriers.Conclusions: Both residents and attendings agree that post-
operative feedback is given far less often than it should. Interventions to improve post-operative feedback should be aimed at providing residents with immediate verbal feedback in private settings.
Limitations include: lack of time, conflicting responsibilities, and discomfort with giving and receiving feedback.



59.14 COMPARISON OF CIVILIAN AND MILITARY TRAUMA TEAMWORK AND SAFETY ATTITUDES

A. Gangi1, E. J. Ley1, D. A. Wiegmann2, J. Blaha1, D. Shouhed1, H. Enos2, B. Gewertz1, B. W. Starnes4, R. M. Rush3, K. Catchpole1  1Cedars Sinai Medical Center,Department Of Surgery,Los Angeles,
CA, USA 2University Of Wisconsin,Department Of Industrial And Systems Engineering,Madison, WI, USA 3Madigan Army Medical Center,Surgery,Tacoma, WA, USA 4University Of
Washington,Surgery,Seattle, WA, USA.

Introduction: We compared civilian and military trauma services and identified systemic deficiencies that could lead to improvements in safety and performance.Methods: Group interviews and a 26
item questionnaire were conducted at a 986-bed level one  civilian trauma center 205 bed military medical center. Interviews recorded open-ended answers to questions such as “describe a trauma
that went badly,” “what frustrates you about trauma care?”. These were thematically analyzed and qualitatively compared. In addition, we administered a 26 item questionnaire based on the Safety
Attitudes Questionnaire, with themes organized around teamwork, communication, safety attitudes, equipment provision and organizational features.Results: 73 civilian and 93 military health care
workers were interviewed. The civilian responses were most concerned with communication while the military were focused on efficiency. Communication was mentioned twice as frequentlyamong the
civilian participants than the military, whereas the military responses featured twice as many references to leadership and briefings. The most common sources of frustration among the civilian
responders were lack of coordination, protocol deviation and poor communication. The military was most concerned withequipment issues, lack of efficiency and poor coordination.41 and 87 surveys
were completed at the civilian and military medical centers, respectively. Seven of the 26 questions demonstrated confidence intervals that suggested significant differences, which were tested. The
military responses demonstrated significantly stronger agreement with “Briefings are common in this clinical area” (t=1.99, DF=59.6, p=0.0254), while significantly stronger agreementwas found in the
civilian responses for “I would feel safe being treated here as a patient” (t=-2.8, DF=79.6, p=0.0028); “we have reliable and high-quality equipment” (t=-2.89, DF=96.2, p=0.0023); “during a trauma, the
roles and responsibilities of each member of the team are clear” (t=-2.53, DF=80.2, p=0.0066); and “we're good about doing the same process the same way each time no matter who is on the team”
(t=-3.2, DF=69.3, p=0.0009).Conclusions: Interviews and questionnaires provide insights into how learning can be shared across healthcare environments and how interventions might be configured to
address individual organizational demands. We found many similarities in the attitudes and challenges faced among military and civilian trauma care. Both report co-ordination issues as a challenge.
While there is an emphasis on briefings and leadership in the military context, clinicians in the civilian context felt significantly more satisfied about their role definition, the equipment provided to them,
and the reliability and safety of care delivery.



59.15 Inv estigating the Importance of Taskwork in Team-based Assessments

C. M. Pugh1, E. R. Cohen1, C. Kwan1, J. A. Cannon-Bowers2  1University Of Wisconsin,Surgery,Madison, WI, USA 2University Of Central Florida,Institute For Simulation And Training,Orlando, FL, USA.

Introduction: In order for team training to be successful, there are two necessary skills that need to be honed: "taskwork" and "teamwork". Current surgical assessment tools largely focus on
“teamwork.” To obtain a more global view of operative performance for surgical subteams, we conducted a gap analysis of team and task behaviors and actions not represented on two commonly used
team-based assessments.Methods: Team performance was evaluated during a decision-based simulated laparoscopic ventral hernia repair performed by 11 teams of surgical residents (n=33).
Videos from the decision-based simulations were used to facilitate a gap analysis of two assessment tools currently being used in the operating room environment: 1) Non Technical Skills for
Surgeons (NOTSS) and 2) the Cannon Bowers Scale (CBS). Two independent faculty raters completed the NOTSS and CBS surveys to assess reliability and feasibility of the tools to evaluate surgical
team performance. The raters also took observational notes indicating behavioral categories that were missing from the scales. Data for the analysis was captured using qualitative (structured
observations and deductive reasoning) and quantitative measures (survey-based data).The qualitative data were used to review the key behavioral constructs not represented in the NOTSS and CBS
rating scales. The topics that represented behavioral gaps were used to develop a new rating scale.Results: The NOTSS and CBS rating scales were successful in evaluating surgical team
performance. Despite continued evidence of validity and reliability, there were several behavioral constructs not represented in the NOTSS and CBS scales. When evaluating the gap, key emerging
themes included the need to focus on critical team errors, individual team member contributions, task performance and overall team performance. Details regarding scale deficiencies were noted and
grouped into one list of potential items for the new rating scale (Table 1). Using the higher order groupings, a new combined Teamwork Monitoring and Management (TMM) rating scale was developed
(Table 2) and evaluated. The new rating scale had high internal consistency (r=.8).Conclusions: Task management is an important team construct in team performance evaluations. This initial
evaluation reveals critical areas that can and need to be addressed. Our new rating scale speaks to some of these deficiencies. As we continue to strive for high quality care our ability to understand
teams and teamwork must be reviewed and re-assessed on a regular basis.



59.16 Practicality of Intra-Operativ e Teamwork Assessments

R. Phitayakorn1,2, R. Minehart2,4, M. C. Pian-Smith2,4, M. W. Hemingway3,4, T. Milosh-Zinkus2, D. Oriol-Morway2, E. Petrusa1,2  1Massachusetts General Hospital,Surgery,Boston, MA,
USA 2Massachusetts General Hospital,MGH Learning Laboratory,Boston, MA, USA 3Massachusetts General Hospital,Department Of Perioperative Services,Boston, MA, USA 4Massachusetts General
Hospital,Department Of Anesthesia, Critical Care, And Pain Medicine,Boston, MA, USA.

Introduction: Inter-professional operating room (OR) team training has the potential to improve individual and team performance. However, valid and reliable observational instruments are needed for
proper feedback and quality improvement. Use of ANTS (Anesthetists’ Non-Technical Skills), SPLINTS (Scrub Practitioners' List of Intraoperative Non-Technical Skills), NOTSS (Non-Operative Technical
Skills for Surgeons) and OTAS (Observational Teamwork Assessment for Surgery) has been described separately, but not comparatively. This study examined the feasibility/practicality of clinical and
non-clinical raters to assess non-technical performance of individuals and OR teams using research-supported assessment tools.Methods: Four teamwork assessment tools were used by 6
simulation-experienced raters without formal training in the use of these tools (1 general surgeon, 1 OR clinical nurse specialist, 1 cognitive psychologist, 1 simulation technician, and 2
anesthesiologists). Each rater independently applied all four tools to video replays of 5 different OR malignant hyperthermia scenarios featuring a complete OR team (nurses, surgeon,
anesthesiologists) in addition to reporting (via survey) feasibility of each tool in real-time OR observations.Intra-class correlations (ICC) assessed agreement of pairs of raters for each tool. Differences
between means were tested with a one-way analysis of variance (p<0.05 was significant). Hypothetical costs were also calculated for rater training to determine the most cost-effective combinations of
raters for real-time and retrospective OR assessments.Results: ICCs for ANTS were 0.17 to 0.57, for SPLINTS 0.23 to 0.85, and for NOTSS 0.12 to 0.83. Clinician agreements were not different from
non-clinicians’. For OTAS, rater agreement was also high (ICC=0.68) with the highest agreement between the surgeon and anesthesiologists (ICC=0.72).In the literature, it should take 4 hours of
training for ANTS and SPLINTS, 2.5 hours for NOTSS, and 15.5 hours for OTAS for proper implementation.  Thus, cost to train one rater in all of these instruments at our institution is $442 for a
simulation technician, $1248 for a cognitive psychologist, $1820 for an OR clinical nurse specialist, $2470 for an anesthesiologist, and $4160 for a general surgeon.All raters agreed that ANTS,
SPLINTS, and NOTSS were reasonable for real-time OR observations, and all 3 could be used simultaneously to assess all components of an OR team. OTAS was universally felt to be impractical to
use in real time observation, requiring video review to ensure adequate assessment.Conclusions: Additional training is needed to achieve higher levels of agreement; however costs may be prohibitive.
The most cost-effective model for real time OR teamwork assessment may be to use a simulation technician combined with one clinical rater to allow complete debriefing of all participants.



59.17 Operating Room Educational Modules Improv e Team Education

M. Rojnica1, M. Coronel1, A. Langerman1, J. C. Alverdy1  1University Of Chicago,Department Of Surgery,Chicago, IL, USA.

Introduction: Education and team integration in the operating room (OR) follows a surgeon centric system that would benefit from a novel technologically advanced approach.  Currently, communication
of operative steps and teaching points during surgery are delivered verbally, if time permits and circumstances are allowable.  Case in point, a recent survey of surgical residents reported attending
surgeons verbalized their OR approach only 50% of the time1. We posit that technologic advances in the delivery of information, through integrated and interactive multimedia displays, offer the
opportunity to change the content, process, and structure of intraoperative education.  We have developed Operating Room Educational Modules (OREM), which will be deployed at the point of, and
throughout the process of surgery.The aims of this study are to demonstrate OREM can improve and accelerate critical knowledge acquisition by providing visual cues prompting the dissemination of
knowledge for the entire OR team in such areas as physiology, anatomy, surgical technique, complications, and equipment needs. Methods: We generated visually detailed and educationally rich
content for laparoscopic cholecystectomy and assessed its teaching content, display, and ease of use by consulting with the OR team as well as electronic design professionals.To demonstrate the
ability of OREM to enhance education in the OR, we tested its impact on learning using a content guided multi-item assessment tool, specific for each OR team member, in a prospective case control
trial.  Results: OREM content is embedded into a visually stimulating yet efficient intraoperative platform and contains such elements as anatomic diagrams, technical sketches of operative steps,
actual laparoscopic images, 3-dimensional renderings of hepatic, biliary, and portal anatomy as well as real time telestration ability.  Visual cues for teaching points during critical OR steps are
embedded and readily accessible yielding drop down menus for topics such as the pitfalls of portal dissection and common laparoscopic bile duct ligation injuries.  (Modules, images, and their hand
free manipulations to be demonstrated during presentation)Attending surgeons are equipped with MYO armbands (https://www.thalmic.com/myo/) allowing them to control, paginate, and manipulate
OREM content while sterile with hand and arm motions.  Coupled with the ability to telestrate as well as instant video playback, MYO’s wireless gesture control technology along with OREMs will provide
the opportunity for immense improvement in OR team education.Conclusions: Given currently available technology, educational content can be readily embedded into the OR to enhance learning and
the overall educational experience. Visual cues and prompts can be designed to control the entire choreography of an operation to include scrub and circulating nurses, anesthesiologists, students,
and residents.  Here we present the first conceptual OREM prototype and propose methods for assessment and validation.  



59.18 A Model of Disruptiv e Surgeon Behav ior in the Perioperativ e Env ironment

A. Cochran1, W. B. Elder1, A. Cochran1  1University Of Utah,Surgery,Salt Lake City, UT, USA.

Introduction: Disruptive physician behavior is formally defined as conduct that negatively affects or potentially may negatively affect patient care. Surgeons are the physicians with the highest rates of
documented disruptive behavior. We hypothesized that a conceptual model of disruptive surgeon behavior could be developed based upon factors identified in the perioperative
environment.     Methods: Semi-structured interviews were conducted with 19 operating room staff of diverse occupations at a single institution.  Grounded theory methods were used for analysis.  The
three-step iterative analytic process included identifying units of meaning, grouping units into themes based on similarities, and creating a conceptual model that articulated the relationships among
the categories into a coherent whole.  The aim of using grounded theory methodology was to produce a theory of disruptive behavior “grounded” in data collected from participants on the basis of the
complexities of their lived experiences in a social context.  Results: Participants described the types of disruptive behavior they had witnessed, personality traits of perpetrators, conditions of power
within the OR environment, and situations when disruptive behavior was demonstrated. Number of interviewees who independently descibed a theme are indicated in parentheses.  Verbal hostility (15)
and throwing or hitting objects (12) were the two disruptive behaviors that were most commonly described by participants. A detailed model emerged that depicted the intrinsic and extrinsic drivers of
disruptive surgeon behavior. Participants commonly indicated that surgical training attracts a certain type of personality that is prone to disruptive behaviors (12); a sense of shame was a specific
personality trait of disruptive surgeons described by six participants. Interviewees described a variety of cultural variables that permit disruptive behavior, all of which relate to power differentials between
surgeons and other team members. Included in these environmental conditions were descriptions of surgeons as having unchecked power (10), potentially attributable to their money-making
capabilities for the institution (11), and a tendency for disruptive behavior to be directed towards the least powerful members of the team (10).  The most frequently cited situational stressors leading to
disruptive behavior were the surgeon’s sense of responsibility when something went wrong during an operation (12) and the common occurrence of working with different team members (8).  Each of
these three factor groups was viewed as being necessary but none of them alone were sufficient to catalyze disruptive behavior events.Conclusions: Disruptive physician behavior has strong
implications for the work environment and patient safety. This model may be used by hospitals to better conceptualize disruptive surgeon behavior and to establish programs to mitigate conduct that
threatens patient safety and employee satisfaction.



59.19 The Surgeon-Family Relationship: Perceptions and Expectations of Family Members of Surgical Patients

A. Jordan4, P. Angelos2, A. Langerman3  2University Of Chicago,Endocrine Surgery,Chicago, IL, USA 3University Of Chicago,Otolaryngology - Head And Neck Surgery,Chicago, IL, USA 4University Of
Chicago,Pritzker School Of Medicine,Chicago, IL, USA.

Introduction: Family members are important in the perioperative care of surgical patients, yet little has been written about surgeon-family communication. During the perioperative period,
communication regarding the patient’s operative status and care occurs solely between surgeons and family members. Family members’ expectations for communication during this period – both in
terms of frequency and content – are unknown. This exploratory, qualitative study was undertaken to provide a preliminary understanding of the relationship from the perspective of family
members.Methods: A survey instrument was designed based on a literature review and interviews with surgeons regarding surgeon-family communication. All individuals waiting for a surgical patient
were termed “family members”, although 6 of the respondents self-identified as friends (4%). The survey asked family members to report on the frequency and content of perioperative communication
and reflect on their professional relationship with the surgeon. It was distributed to persons in the surgical waiting room after they had their postoperative discussion with the surgeon. Quantitative
responses were analyzed using Python's Matplotlib module. Qualitative responses were categorized using an inductively developed coding scheme.Results: A total of 145 surveys were completed. The
respondents were well distributed according to age and gender. Most of the respondents were college educated (105; 72%); 67% were white, 21% were African American, and 4% were Asian. The
most prevalent relation to the patient was spouse (77; 53%), followed by child (32; 22%). Overall families were satisfied with the amount of updates from the operating room and the quality of
communication from their surgeon. On average families were updated every 79 minutes. Most family members were satisfied with the frequency and content regardless of the rate of
updating.Qualitative responses to the question, “Is the professional relationship you establish with your family member’s surgeon important? Why or why not?” elicited 126 responses. 124 were
affirmative, and only 2 were negative. The most frequent themes for why the relationship between family member and surgeon is important were “establishing trust” (49; 31%) and “being informed” (22;
14%). Other themes identified were “feeling comfortable”, “anxiety alleviation”, “caregiver role”, “on the same page”, “seriousness of surgery”, “well taken care of”, and “knowing surgeon as a
person”.Conclusions: The results of this study demonstrate that family members of surgical patients value their relationship with the surgeon, and are satisfied with the frequency and content of
perioperative communication. Further investigation of the relationship may inform the development of educational initiatives for surgical residents concerning perioperative communication.



59.20 A Paradigm for Increasing Medical Student Matr iculation into Surgical Specialties

N. Agarwal1, K. Grover1, M. D. Tabakin1, K. G. Swan1  1Rutgers New Jersey Medical School,Surgery,Newark, NJ, USA.

Introduction: Our nation’s physician manpower needs include a shortfall in surgeons, now and increasingly in the future. This deficiency must be addressed at the medical student level. Surgical
clerkships have been shortened and exposure to surgery diminished. Increasing senior student and surgical resident interaction with first and second year students will augment a surgical interest in
both groups. Faculty awareness of these needs also must be enhanced. Our student run surgical interest group, formed in 1997, has recently redefined its role to address the above
concerns.Methods: To fulfill the mission of the Benjamin F. Rush, Jr. Surgical Society, a multifocal approach has been implemented to increase interest in the surgical specialties. Beginning with each
academic year, senior students recruit first and second year students to our society to establish early surgical exposure. Members receive didactic presentations from surgical faculty, addressing their
specialty and why it was chosen, on a biweekly basis. In addition, scrubbing, knot-tying and suturing workshops address technical skills throughout the school year. Students are directed to surgeon
shadowing and mentoring. Senior surgical resident presentations address the resident and fellowship application process as well as a resident match panel annually. These data were
collated.Results: Over the past five years the enrollment in the student interest group increased significantly from 112 to 150. Accordingly, we have observed a parallel increase in the number of
students who have successfully matched into surgery and its subspecialties. This year, a record number of students (37) from the class of 2013 matched into surgical specialties, representing an 85%
increase over the last decade. Recently, after creating bylaws and electing societal officers, the interest group has been awarded representation in the school’s Student Council and given financial
support. At present, the society is fiscally solvent with record support from the institution, surgery department, and faculty.Conclusions: As the demand for surgeons increases so too does the need to
increase student interest in surgery. Our school has been successful in this regard because of our student run interest group.



59.21 The impact of resident participation on surgical outcomes in laparoscopic adrenalectomy

R. Venkat1, M. Guerrero1  1University Of Arizona,Surgery,Tucson, AZ, USA.

Introduction: The changing paradigm of surgical residency training has raised concerns about the effect on the quality of training. Recent studies have shown that resident involvement in surgical
cases is associated with increased risk of complications.  The purpose of this study is to identify if resident participation in laparoscopic adrenalectomy cases is associated with deleterious
outcomes. Methods: This is a retrospective study utilizing the American College of Surgeons National Surgical Quality Improvement Program database.  Data from all patients undergoing laparoscopic
adrenalectomy from 2005 to 2010 were queried according to type of procedure and resident participation. Outcomes were measures as operative time, minor and major complications, need for
transfusion, and length of hospital stay.Results: A total of 2545 patients underwent laparoscopic adrenalectomy; 62% were female with a mean age of  53 ± 14 years and mean BMI of 30.7 ± 8.0 kg/m2.
 Residents were involved in 2026 cases (79.6%), broken down by PGY1: 2.1%, PGY2: 3.2%, PGY3: 9.6%, PGY4: 13.1%, PGY5: 48.4% and PGY6 or above: 23.6%.  On multivariate analysis, resident
participation was not associated with a higher risk of minor or major complications.  There was also no significant difference in intraoperative blood transfusions and hospital length of stay with the
involvement of a resident, compared to staff surgeon alone.  However, median operative time was affected with resident participation; 117 min for cases involving staff surgeons alone and 133 min for
cases involving a resident (p=0.0001). Conclusions: Laparoscopic adrenalectomy cases are shorter when performed by staff surgeons alone, compared to cases involving residents. However, there
was no difference in complication rates, need for blood transfusions, or hospital length of stay when residents were involved. Training residents in laparoscopic adrenalectomy is safe.



60.01 Regulation of beta Cell Proliferation by Targeting SMAD2

I. Gaffar1, X. Xiao1, Y. El-Gohary1, J. Wiersch1, K. Prasadan1, P. Guo1, C. Shiota1, G. Gittes1  1Children's Hospital Of Pittsburgh Of UPMC,Pediatric General And Thoracic Surgery,Pittsburgh, PA, USA.

Introduction: A cure for diabetes would ideally entail either replacement or regeneration of insulin-producing β-cells. Although we and others have shown that β-cell replication predominantly accounts
for any β-cell mass increase in adult rodents, the underlying molecular basis for β-cell replication has not been well clarified. Transforming Growth Factor β (TGFβ) superfamily signaling pathways are
essential for proper pancreas development, and also affect β-cell replication and function. When a TGFβ ligand binds to a TGFβ type II receptor, it catalyzes the phosphorylation of TGFβ type I receptor
and subsequently triggers phosphorylation of intracellular proteins called receptor-regulated SMAD2 and SMAD3, which form heteromeric complexes with the common-mediator SMAD4. The activated
SMAD complexes translocate to the nucleus, where they regulate the transcription of target genes. Another SMAD, SMAD7, can inhibit multiple TGFβ superfamily signalings.Methods: Partial
pancreatectomy (PPX) or sham-operation was performed on wild-type and β-cell specific SMAD2 knock-out (SMAD2β) mice. BrdU was given via drinking water immediately after PPX for 1 week to label
proliferating β-cells. Co-staining for BrdU and insulin was performed to quantify β-cell proliferation. Immunostaining for TGFβ receptor II, receptor I, SMAD2, SMAD3 and SMAD7 was performed to
examine protein levels of these TGFβ receptor signaling components. Western blot was done on islets that were isolated from the wild-type and SMAD2β mice to quantify the proteins and their
phosphorylated forms in the abovementioned TGFβ receptor signaling components.Results: Our data show a significant increase in SMAD7 levels and a modest increase in SMAD2 and SMAD3 levels
in β-cells after PPX, compared with controls, suggesting an attenuation of TGFβ signaling after PPX, a model of increased β-cell proliferation. β-cell proliferation increased more in SMAD2β mice than in
wild-type mice, suggesting that further downregulation of TGFβ signaling may increase β-cell replication; SMAD2 may play a role in inhibiting β-cell proliferation after PPX, thus acting as a
counterbalance to post-PPX β-cell proliferation. Consistent with our previous report, levels of TGFβ receptors in β-cells and TGFβ ligands in the pancreas did not change after PPX, suggesting that the
changes in SMADs/TGFβ signaling after PPX may be transduced through non-TGFβ ligands. We are examining other factors, e.g. EGF, which may play such a role in β-cell proliferation after
PPX.Conclusions: Our data suggest that TGFβ signaling plays an important role during pancreatic β-cell proliferation after PPX, and that β-cell proliferation in adults is coordinated by the interplay of
different signaling pathways.



60.02 Gemcitabine Na�v e Pancreatic Ductal Adenocarcinoma Primary Cells Acquire Chemoresistance when Exposed to Urokinase Plasminogen Activ ator

M. L. Rossi1, N. Kalva1, A. Holterman2, C. Gondi1  1U Of Illinois College Of Medicine,Medicine,Peoria, IL, USA 2U Of Illinois College Of Medicine, Children's Hospital Of Illinois,Pediatric Surgery,Peoria,
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Introduction: Gemcitabine treatment is the current chemotherapy standard in treating patients with advanced pancreatic ductal adenocarcinoma (PDA). Resistance to this drug has contributed to the
high mortality rate in patients diagnosed with this cancer. Recent studies have demonstrated that the chemoresistance of pancreatic cancer cells correlates with the expression of cell surface markers
similar to those present on cancer stem cells (CSC) undergoing epithelial-mesenchymal transition (EMT).  Urokinase-like plasminogen activator (uPA) expression in turn correlates with increased
numbers of EMT in cancer cells, linking uPA to emergence of CSC and chemoresistance. We have observed that suppression of uPA sensitizes MIA PaCa-2 and PANC-1 cancer cells to gemcitabine
treatment. We test the hypothesis that uPA confers chemoresistance in clinical PDA .Methods: Fresh pancreatic cancer tissue from a 65-year old male was obtained from Whipple procedure with an
approved IRB protocol and processed for cancer cell isolation and in vitro culture using standard protocols. Chemoresistance was assessed after 48 hours of treatment to varying concentrations of 
Gemcitabine (0 to 1000nM) by G0/G1 cell cycle by flow cytometry. These cells were next overexpressed for uPA using uPA-overexpressing plasmid or by supplementation with 10nM of uPA protein and
resistance to gemcitabine was determined. Upon acquisition of gemcitabine resistance after uPA overexpression, uPA was down-regulated using RNAi. Immunocytochemical analysis of treated PDA
cells was done to determine activation of cancer stemness implicated in the chemoresistance of malignant tumors by in vivo studies of tumorigenisity of these cells in nude mice with emphasis on uPA
expression and chemoresistance.Results: uPA overexpression or exposure induced chemoresistance in gemcitabine naïve PDA cells (up to 1000nM). FACS analysis revealed that uPA- overexpressing
primary cells showed decreased sub-G0/G1 cell fractions when compared to controls when treated with Gemcitabine. Pathway analysis revealed that the cancer stem cell pathway was activated and
cells appeared to show EMT progression in presence of uPA. Suppression of uPA with RNAi sensitized resistant cells to gemcitabine treatment.Conclusions: 1. uPA expression levels can potentially be
used as a predictor of chemoresistance and metastasis in PDA.2. Suppression of uPA in metastatic PDA can potentially improve the clinical outcome of PDA



60.03 Character ization of the Serum Proteome in patients with Malignant Intraductal Papillary Mucinous Neoplasm

A. M. Roch1, C. J. Doyle1, M. Wang2, K. Bemis3, M. Yip-Schneider1, C. Schmidt1  1Indiana University School Of Medicine,Department Of Surgery,Indianapolis, IN, USA 2Indiana University School Of
Medicine,Department Of Biochemistry And Molecular Biology,Indianapolis, IN, USA 3Monarch LifeSciences L.L.C.,Department Of Biostatistics,Indianapolis, IN, USA.

Introduction: Pancreatic adenocarcinoma typically presents at an advanced stage obviating surgical intervention. Intraductal Papillary Mucinous Neoplasm (IPMN) are well recognized precancerous
lesions which represent a window of opportunity for prevention and early detection of pancreatic adenocarcinoma. Many IPMN will not progress to malignancy, so accurate biomarkers of malignant
potential are needed to guide management.  To achieve this objective, this study evaluated the serum proteome of patients with malignant, i.e., high-grade dysplastic (HGD) and invasive,
IPMN.Methods: We employed a novel experimental design where each patient served as their own control (instead of comparing patients with lower dysplastic grades to unrelated patients with
malignant grades of IPMN). The serum proteome was analyzed in patients with malignant IPMN both before and after potentially curative resection.  The study initially compared all patients with
malignant IPMN.  Two subgroup analyses were also performed for patients with invasive and HGD lesions, respectively.  Serum samples were depleted and denatured to remove the most abundant
proteins and obtain tryptic peptides. Those peptides were analyzed using linear ion-trap mass spectrometer coupled with high-performance liquid chromatography. Proteins were identified using the
International Protein Index and quantified after measurement of the area-under-the-curve for each peak.  Analysis of variance (ANOVA) was used with p-value≤0.05 considered significant.Results: Pre-
and Post-operative serum was obtained in 13 patients with malignant IPMN (9 HGD and 4 invasive IPMN). Altogether the pair-matched proteomic analysis demonstrated 67 proteins with significant
differential expression in pre- versus postoperative serum.  The pair-matched analysis in the invasive IPMN subgroup alone (n=4) did not yield significant changes in protein expression.  Contrarily, in
the HGD subgroup (n=9), the differences were just as significant as seen in the overall analysis. Among the proteins identified, 5 were considered very promising candidates based on their established
association with tumorigenesis. These include S100-A9,haptoglobin-related protein, extracellular matrix protein 1, gelsolin and connectin.  These proteins have been described in the literature as
playing major roles in tumorigenesis including stimulation of VEGF production, activation of the Ras oncogenic pathway, and control of chromosome reorganization in mitosis.Conclusions: These data
suggest that HGD IPMN are associated with unique serum proteome changes postoperatively.  These changes in expression point to proteins relevant to tumorigenesis that appear to be distinct from
those seen in invasive IPMN lesions.  These proteins deserve further investigation as potential biomarkers of HGD IPMN.  Discovery of serum biomarkers that identify HGD IPMN may promote
prevention and early detection of pancreatic adenocarcinoma.
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60.04 Production of Nano-Sized Exosomes by Fibrogenic Cells of the Liv er or Pancreas: Role in Intercellular Deliv ery of Pro-fibrotic Molecules and Potential
as Nov el Drug Deliv ery Agent
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Introduction: Fibrosis is a significant unmet medical challenge for which there are no FDA-approved therapeutics. Often arising from chronic injury or post-surgery, fibrotic conditions affect millions of
people world-wide and cause significant morbidity and mortality, especially if vital organ systems such as the heart, liver, lungs or pancreas are involved.  Fibrogenic pathways in the liver or pancreas
are principally regulated by, respectively, hepatic or pancreatic stellate cells (HSC, PSC) which produce and respond to fibrotic mediators such as connective tissue growth factor (CTGF) that in turn
drives unrelenting production and deposition of collagenous protein. Here we show that CTGF is a component of the molecular cargo in membraneous nanovesicles, or “exosomes” that are produced
by HSC or PSC and that facilitate their delivery to neighboring target cells by protecting them from a potentially hostile extracellular environment. Systemic adminstration of fluorescently-labeled
exosomes from HSC resulted in their accumulation in the liver, suggesting that they may have potential for organ-specific drug delivery. Methods: HSC or PSC were isolated from normal Swiss or
C57/Bl6 mice. Cells were placed in culture to induce their autonomous activation into myofibroblastic cells which were then grown in vitro for up to 6 passages. Exosomes were isolated from serum-
depleted conditioned medium by differential ultracentrifugation and characterized by Western blot, real time PCR, dynamic light scattering, zeta potential analysis, and electron microscopy.  Some cells
were transfected with a green fluorescent protein-CTGF (GFP-CTGF) plasmid to permit tracking of CTGF in exosomes and its delivery to target cells.Purified HSC-derived exosomes were fluorescently
labeled with PKH26 dye and delivered into the tail vein of mice with normal or CCl4-injured livers. Results: Exosomes from HSC or PSC were characterized as negatively charged bi-membrane vesicles
that were 50-200nm in diameter and positive for the murine exosome marker CD9. HSC- or PSC-derived exosomes contained CTGF mRNA while HSC-derived exosomes contained CTGF protein as
well.  Exosomal concentrations of CTGF mRNA were enhanced by transfection of the cells with GFP-CTGF for 24 hours. Addition of exosomes from GFP-CTGF-transfected donor cells to recipient
stellate cell cultures resulted in the detection GFP protein and transcript in the recipient cells. Finally, tail-vein injection of PKH26-labeled HSC-derived exosomes resulted in their exclusive accumulation
in normal or injured mouse livers within 4 hours. Conclusions: CTGF is packaged into exosomes by HSC or PSC and delivered intercellularly to neighboring cells, representing a novel epigenetic
mechanism by which fibrogenic responses may be sustained and even exacerbated. The recognition of this pathway raises new possibilities for therapeutic interventions for fibrosis. Exosomes
themselves may have utility as drug-delivery tools for preventative or curative strategies in the liver. 



60.05 Induction of the Nrf2-Antioxidant Response Element (ARE) Pathway in Cultured Hepatic Stellate Cells (HSCs) Leads to Increased Markers of HSC
Activ ation

L. N. Taylor1, L. Lee1, L. Zhang1, J. A. Johnson2, D. P. Foley1  1University Of Wisconsin,Department Of Surgery,Madison, WI, USA 2University Of Wisconsin,Pharmaceutical Sciences Division,Madison,
WI, USA.

Introduction: Oxidative stress is a major stimulus of hepatic stellate cell (HSC) activation, a process that leads to the development of hepatic fibrosis. The Nrf2-ARE pathway is an endogenous
antioxidant pathway that protects cells from oxidative damage. The relationship between the Nrf2-ARE pathway and HSC activation remains poorly understood. The purpose of this in vitro study was to
determine whether induction of Nrf2-ARE pathway in HSCs could decrease both HSC activation and the expression of fibrogenic genes.Methods: Primary murine HSCs were isolated from Nrf2 wild-
type (WT) and Nrf2 knockout (KO) mice using both in situ and ex vivo pronase/collagenase digestion followed by density centrifugation in Percoll. Transforming growth factor beta 1 (TGF-β1) was used
to activate HSCs. Nrf2 WT and KO HSCs were grown to confluence in 6-well plates and then treated with or without TGF-β1 (3.0 ng/mL). After 24 h, RNA and protein were isolated from cultured cells.
Quantitative RT-PCR was used to quantify the mRNA abundance of Nrf2-dependent genes and fibrogenic genes that are recognized as markers of HSC activation (SMA, COL1A1, TIMP1, MMP2, and
MMP9). Western blot was performed to determine SMA protein expression. To evaluate the effect of pharmacologic induction of Nrf2, WT HSCs were treated with vehicle or tert-Butylhydroquinone (tBHQ),
a known inducer of the Nrf2-ARE pathway, for 24 hours prior to TGF-β1 treatment. After 24 h of TGF-β1 treatment, RNA and protein were isolated, and the same end points were evaluated. Statistical
analysis was performed with one way-ANOVA followed by Fisher’s LSD post hoc test, or Student’s t-test as appropriate. P<0.05 indicates statistical significance.Results: Treatment of Nrf2 WT and KO
HSCs with TGF-β1 resulted in significant increases in gene expression of SMA, TIMP1, MMP2, and MMP9 compared to vehicle-treated cells. When compared to Nrf2 WT cells, Nrf2 KO cells
demonstrated significantly lower mRNA abundance of SMA, COL1A1, and TIMP1, but increased MMP2 and MMP9 gene expression both at baseline and with TGF-β1 treatment. Western blot
demonstrated decreased SMA protein in Nrf2 KO HSCs as compared to the WT cells. Treatment of WT HSCs with tBHQ resulted in significant increases in the expression of Nrf2-dependent genes.
Treatment of WT HSCs with tBHQ followed by TGF-β1 resulted in significantly higher expression of SMA, MMP2, and MMP9 as compared to WT HSCs treated with TGF-β1 in the absence of
tBHQ.Conclusions: Treatment of HSCs in vitro with TGF-β1 leads to increased HSC activation and increased expression of fibrogenic genes: SMA, TIMP1, MMP2 and MMP9. Contrary to our hypothesis,
the absence of Nrf2 in HSCs leads to decreases in markers of HSC activation, and pharmacologic induction of Nrf2 in HSCs with tBHQ leads to increases in HSC activation at baseline and in response
to TGF-β1. Further studies are needed to clarify the role of the Nrf2-mediated antioxidant response in HSC activation.



60.06 The Div ergent Functions of CXC Chemokine Receptor-2 in Liv er Regeneration Following Ischemia/ Reperfusion Injury and Partial Hepatectomy are
Dependent on Ligand Concentration

G. C. Wilson1, S. Kuboki1, R. C. Quillin1, H. Nojima1, R. Schuster1, J. Blanchard1, M. J. Edwards1, A. B. Lentsch1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA.

Introduction: The chemokine receptor, CXCR2, is expressed by hepatocytes and is known to regulate hepatocyte function.  CXCR2 signaling after partial hepatectomy has been shown to promote liver
regeneration.  In contrast, signaling through CXCR2 is detrimental to liver recovery and regeneration following hepatic ischemia/reperfusion (I/R) injury.  In the present study, we sought to further
evaluate the role of CXCR2 signaling on liver repair and regeneration after I/R and hepatectomy.Methods: Murine models of partial ischemia/reperfusion (I/R) and partial hepatectomy were used to
study liver regeneration.  Tissue and serum levels of CXCR2 ligands were assessed by enzyme-linked immunosorbent assay (ELISA).  Hepatocyte proliferation and liver regeneration were assessed
by immunohistochemical staining for proliferating cell nuclear antigen (PCNA) and normalized liver mass.Results: Tissue levels of CXCR2 ligands, macrophage inflammatory protein-2 (MIP-2) and
keratinocyte-derived chemokine (KC), were significantly increased at 24 and 48 hours after I/R injury or partial hepatectomy.  However, the degree of increase after I/R injury was several orders of
magnitude higher than those observed after hepatectomy.  Interestingly, in I/R animals chemokine levels were highest in post-ischemic lobes, where as the non-ischemic lobes had increases in
chemokine levels similar to post-hepatectomy tissue. The high levels of MIP-2 and KC in the post-ischemic liver tissue were associated with decreased recovery of liver mass and hepatocyte
proliferation while the lower levels of MIP-2 and KC seen in both the non-ischemic tissue and post-hepatectomy tissue were associated with increased recovery of liver mass and hepatocyte
proliferation.  To further evaluate the in-vivo effects of chemokine concentrations, mice were treated with high concentrations of MIP-2 and KC after hepatectomy.  Treatment in this fashion reduced liver
regeneration as measured by recovery of liver mass and hepatocyte proliferation at 72 hours.Conclusions: The divergent functions of CXCR2 signaling in regeneration after I/R and hepatectomy
appears to be directly related to ligand concentration.  Higher concentrations of CXCR2 ligand are detrimental to liver recovery while lower concentrations promote liver regeneration and hepatocyte
proliferation.



60.07 Pancreatic Stellate Cells Do Not Hav e Vitamin A In Fat Droplets

G. Yamamoto1, K. Taura1, Y. Koyama2, K. Tanabe1, T. Nishio1, E. Hatano1, S. Uemoto1  1Kyoto University,Department Of Surgery, Graduate School Of Medicine,Kyoto City, KYOTO, Japan 2University Of
California - San Diego,Department Of Medicine,San Diego, CA, USA.

Introduction: Chronic pancreatitis is characterized by inflammation and replacement of parenchymal cells with fibrotic tissue leading to functional alterations, such as debilitating exocrine and
occasional endocrine insufficiency. The incidence of chronic pancreatitis is rising and varies from region to region, from 5 to 12/100,000 per year. The origin of the myofibroblast in pancreatic fibrosis is
still unresolved. It is considered that pancreatic stellate cells (PSCs), recognized as pancreatic counterparts of hepatic stellate cells (HSCs), transdifferentiate to myofibroblasts and play an important
role in the development of pancreatic fibrosis. However, another source of myofibroblasts other than PSCs may exist, as intensive studies on the liver fibrosis uncovered myofibroblasts not originated
from HSCs. This study aimed to characterize the origin of fibrogenic cells in an experimental pancreatic fibrosis model in mice.Methods: We used transgenic mice expressing green fluorescent protein
(GFP) under collagen α1(I) promoter and induced pancreatic fibrosis by administration of six intra-abdominal injections of cerulein (50μg/kg body wt) at 1 hour intervals, 3 days per week, for the total of 6
weeks. Pancreatic sections and isolated cells were evaluated for GFP, desmin and α-smooth muscle actin (α-SMA). Non-parenchymal cells (NPCs) were isolated by density gradient centrifugation. We
observed them with real-time RT-PCR, the transmission electron microscope and fluorescence-activated cell sorting (FACS) .Results: In pancreatic sections of cerulein-treated mice, GFP-positive
areas were seen along fibrotic septa and overlapped desmin- and α-SMA-positive areas. We isolated NPCs from cerulein-treated and untreated mice and identified two types of GFP-positive cells with
distinct morphology, one with spindle-shaped with abundant cytoplasm and the other with round-shaped with scant cytoplasm. The spindle-shaped cells contained lipid droplets in their cytoplasm and
resembled PSCs reported in the previous studies in that they developed long cytoplasmic extensions, lost their lipid droplets, and expressed α-SMA after a few days in culture. The lipid droplets were
stained with Oil Red O, however, lacked vitamin A autofluorescence. We successfully identified HSC-derived vitamin A autofluorescence on liver sections but failed to detect it on pancreas sections.
FACS analysis on pancreatic NPCs consistently showed absence of vitamin A-positive cells. Immunoelectron microscopic technique identified GFP-positive cells with lipid droplets on pancreas
sections. Their morphology was distinct from that of HSCs in that lipid droplets were less and smaller apparently. Relative mRNA expression of Lecithin retinol acyltransferase (Lrat) was approximately
one hundredth in pancreatic NPCs compared with HSCs.Conclusions: Our study demonstrated different characteristics between PSCs and HSCs and challenges the traditional concept that PSCs is a
pancreatic counterpart of HSCs.



60.08 Blockade of CXC Chemokine Receptor-4 Improv es Hepatocyte Proliferation Following Ischemia/Reperfusion in a Murine Model

G. C. Wilson1, R. C. Quillin1, H. Nojima1, R. Schuster1, J. Blanchard1, M. J. Edwards1, A. B. Lentsch1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA.

Introduction: The role of stromal-cell derived factor-1 (SDF-1 or CXCL12) and its receptor CXC chemokine receptor-4 (CXCR4) in ischemic liver injury and recovery has not been studied.  Previous
reports have suggested that this chemokine may aid in liver regeneration, but also has shown to be profibrotic through its activation and stimulation of hepatic stellate cells.  In this study we sought to
elucidate the role of the SDF-1 and its receptor, CXCR4, during liver injury, recovery, and regeneration after ischemia/reperfusion (I/R).Methods: A murine model of partial (70%) I/R was used to induce
liver injury and study the reparative and regenerative response. CXCR4 antagonist (AMD3100) or agonist (SDF-1) was administered via intraperitoneal injection 24 hours following injury.  Serum alanine
aminotransferase (ALT) was used to measure liver injury and liver myeloperoxidase (MPO) content was used to assess liver inflammation.  Immunohistochemical staining for proliferating cell nuclear
antigen (PCNA) was used to assess hepatocyte proliferation.  Hepatic expression of CXCR4 was determined by western blot and serum SDF-1 was measured by ELISA.Results: CXCR4 was
expressed constitutively in the liver and SDF-1 levels in serum peaked at 8 hours after reperfusion and returned to baseline by 24 hours.  CXCR4 antagonist administration following I/R resulted in
increased hepatocyte proliferation at 72 and 96 hours of reperfusion.  In contrast, treatment with SDF-1 resulted in significantly delayed proliferation.Conclusions: Signaling through CXCR4 appears to
be detrimental to liver recovery and regeneration after I/R.  The data suggest that clinical therapy with a CXCR4 antagonist may improve hepatic recovery following an ischemic injury.



60.09 Prognostic Impact of Aldehyde Dehydrogenase 1 Expression in Viral- and Alcohol-Unrelated Hepatocellular Carcinoma Patients after Init ial
Hepatectomy

T. Mizuguchi1, M. Kawamoto1, S. Ota1, M. Ishii1, M. Meguro1, K. Okita1, T. Furuhata1, T. Nobuoka1, Y. Kimura1, K. HIrata1  1Sapporo Medical University Hospital,Surgery I,Sapporo, Hokkaido, Japan.

Introduction: Aldehyde dehydrogenase 1 (ALDH1) plays an important role in the conversion of retinol to retinoic acid, which well known as a regulator of cellular proliferation and survival.  In addition,
ALDH1has been shown to express in cancer specific stem cells and it plays an important role to developing cancer.  However, the prognostic relation of ALDH1 expression and hepatocellular
carcinoma (HCC) development has largely unknown.  Aim of this study was to reveal clinical impact on the ALDH1 expression in the viral and alcohol unrelated HCC patients who received initial liver
resection.Methods: Between January 2004 and December 2008, 238 consecutive HCC patients received initial hepatectomy and 27 patients had no history of viral infection or alcohol abuse.  Clinical
background and oncological characteristics including ALDH1 expression were analyzed to identify prognostic factors.  The factors affecting overall survival were assessed using the Kaplan-Meier
method with comparisons performed using the log-rank test and univariate or multivariate analyses performed using the Cox proportional hazards regression model. Receiver operating characteristic
(ROC) curves were used to calculate the area under the ROC curve (AUC).Results: Representative pathological specimens are shown in Fig. 1 and expression intensity was evaluated using NIH image
analyzer, with a comparison between cancer tissue and non-cancer tissue.  ALDH1 expression was not only an independent prognostic factor for recurrence-free survival (P=0.037), but also for overall
survival (P=0.013) after multivariate analysis (Table 1).  In fact, ROC analysis of prognostic predictive value revealed that two-year recurrence prediction (AUC: 0.817, P=0.001) and three-year survival
prediction (AUC: 0.742, P=0.022) were statistically significant.  Furthermore, RFS and OS in the high-ALDH1 group (23.92 ± 6.53 M and 34.96 ± 5.17 M) was significantly shorter than in the low-ALDH1
group (55.39 ± 10.99 M and 62.52 ± 7.99 M: P=0.037 and 0.012, respectively) .  In addition, ALDH1 expression had a weak negative correlation with albumin (R=-0.498, P=0.008) and tumor number had
a weak positive correlation (R=0.497, P=0.008).Conclusions: We identified that ALDH1 is an independent prognostic factor for RFS and OS in viral- and alcohol-unrelated HCC patients.  Although this
study focused on specifically selected patients retrospectively, all the clinical evidence between ALDH1 expression and HCC prognosis supports the assertion that ALDH1 could play an important role
in the development of HCC.





60.10 Obesity Does Not Increase Surgical Morbidity in Patients Undergoing Laparoscopic Cholecystectomy

C. Afaneh1, J. Abelson1, B. Rich1, G. Dakin1, R. Zarnegar1, P. Barie1, T. J. Fahey1, A. Pomp1  1Weill Cornell Medical College,Surgery,New York, NY, USA.

Introduction: Obesity has historically been a positive predictor of surgical morbidity, especially in patients with obesity class III. The purpose of our study was to compare outcomes of obese patients
undergoing a laparoscopic cholecystectomy (LC).Methods: We retrospectively reviewed 1383 consecutive patients who underwent a LC for acute cholecystitis, gallstone pancreatitis,
choledocholithiasis, cholangitis, biliary colic/symptomatic cholelithiasis, biliary dyskinesia, gallbladder polyps, chronic cholecystitis, and adenomyosis of the gallbladder from January 2008 to August
2011. Patients were stratified based on the World Health Organization definitions of obesity: Non-obese (BMI<30 kg/m2), Obesity I (BMI 30-34.9 kg/m2), Obesity II (BMI 35-39.9 kg/m2), and Obesity III
(BMI ≥40 kg/m2). Preoperative variables and surgical variables are as listed in Table 1. Our primary end-points were conversion rates and surgical morbidity. Our secondary end-point was length of stay
(LOS).Results: As demonstrated in Table 1, the gender distribution was significantly different between the 4 groups (P=0.0002), with the largest proportion of females found in the Obesity II and Obesity
III groups. ASA scores were also significantly diffferent between the 4 groups (P<0.0001). Specifically, the ASA scores were significantly higher in the Obesity I, II, and III groups compared to the Non-
obese group (P<0.05; P<0.01; and P<0.0001, respectively). The total operative time was significantly different between the 4 groups (P<0.0001). The non-obese group had a significantly shorter
operative time compared to the Obesity I and Obesity III groups (P<0.01 and P<0.01, respectively). The intraoperative cholangiogram (IOC) performance rate was also significantly different between the
4 groups (P=0.02). IOC was most commonly performed in the Obesity III group. Conversion rates were significantly different between the 4 groups (P=0.02), with the highest conversion rate in the
Obesity II group. The most common reason for conversion was difficult anatomy. There was no difference in the rate of intraoperative, postoperative, or major complications (Table 2) as well as no
difference in LOS. The most common intraoperative and postoperative complications were liver laceration and infections, respectively.Conclusions: Obesity does not increase the risk of intraoperative,
postoperative, or major complications for patients undergoing LC. The conversion rates may be slightly higher in BMI ≥ 35 kg/m2.





60.11 Can We Predict Success of Electiv e Cholecystectomy Treatment Plan After ED Visit?

J. Bingener1, K. M. Thomsen1, A. L. McConico1, E. B. Habermann1  1Mayo Clinic,Rochester, MN, USA.

Introduction: Differentiation between a patient presenting emergently with acute cholecystitis and a patient with severe biliary colic can be challenging.  Patients dismissed from the Emergency
Department (ED) with undiagnosed acute cholecystitis may suffer additional pain and repeat emergency room visits until definitive surgical therapy. Unnecessary ED visits and urgent admissions are
resource intense for patients and health care providers.Methods: Billing records of all adult patients who received cholecystectomy without concomitant liver or pancreas procedures at Mayo Clinic
Rochester (MCR) from January 2000 to February 2013 were analyzed. Patients with a diagnosis related to cancer or trauma and those who were pregnant were excluded. The pathways of patients who
visited the ED in the 30 days preceding their cholecystectomy were reviewed. Patients who were discharged from the ED and returned for a scheduled cholecystectomy were compared to those who
had visited the ED, were sent home, and then were emergently admitted for a cholecystectomy within this 30-day period. T-tests and chi-square tests were utilized to assess statistical
significance.Results: From January 2000 through February 2013, 9303 patients underwent cholecystectomy at MCR. Of those, 3150 (34%) presented to the ED in the four weeks prior to surgery, 2000
women and 1150 men with a mean age of 51 years. Of those, 1625 were directly admitted from the ED for urgent cholecystectomy, 1525 patients left the ED to return for an elective cholecystectomy. 
Patients who were discharged following the ED were younger (mean age 49 vs 54 yrs, p<0.001) and had shorter ED stays (5.9 vs 7.2 hrs, p<0.001) than the patients admitted immediately. Three
hundred and six (20%) of the patients who went home from the ED failed the elective treatment plan and returned to the ED within 30 days to undergo urgent cholecystectomy. Compared to patients who
were successfully treated with elective cholecystectomy after the initial ED visit, those who failed the pathway were of similar age, gender, and length of initial ED visit, but were more likely to have a ASA
score of three or greater (Table).Conclusions: One in five patients failed the elective cholecystectomy pathway after initial ED presentation, leading to additional patient distress and further use of ED
resources. Further study of demographic and clinical parameters should be undertaken to better understand the risk for failure of the elective treatment plan.





60.12 A Contemporary Rev iew of Gangrenous Cholecystit is: Analysis of Outcomes Using NSQIP

A. M. Ganapathi1, B. R. Englum1, P. J. Speicher1, S. Zani1  1Duke University Medical Center,Division Of Surgical Oncology, Department Of Surgery,Durham, NC, USA.

Introduction: Gangrenous cholecystitis (GC) is a less common, but more severe form of acute cholecystitis (AC).  While most AC is managed laparoscopically, significant inflammation in GC can limit
visibility prompting an open operation.  Additionally, previous literature on GC is commonly from single institutions and thus, limited in sample size.  The aim of this study is to determine the outcomes
of GC in the modern era and compare the outcomes of laparoscopic (LC) and open (OC) cholecystectomy in these cases.Methods: All patients with a diagnosis of gangrenous cholecystitis were
identified using the 2005-2011 National Surgical Quality Improvement Program (NSQIP) participant user file (PUF). Baseline characteristics including demographics, comorbidities, and pre-operative
laboratory values, operative approach, and 30-day outcomes were established for the entire cohort. Stratification of cases into LC and OC was done for comparison, and groups were propensity
matched with a nearest neighbor matching algorithm. The primary outcomes were 30-day mortality and any 30-day complication. A nonparsimonious multiple logistic regression model was used to
adjust for patient comorbidities, demographics, and laboratory values.Results: N=141,970 cholecystectomies were identified from the PUF with 8,017 having a diagnosis of gangrenous cholecystitis. 
When stratified by LC and OC, unadjusted analysis of pre-operative characteristics revealed numerous significant differences.  OC was performed in 18.2% (n=1,464) of cases.  Overall 30-day mortality
for the entire cohort was 1.2% (n=96) and overall 30-day complication rate was 10.6% (n=846).  30-day mortality in the LC group was 0.6% (n=39) and 3.9% (n=57) in the OC group.  Overall complication
rate was 7.2% (n=467) for LC patients and 25.8% (n=377) in OC patients.  The multivariable logistic regression model demonstrated a significant increase in overall (odds ratio [OR]= 0.54; p<0.001)
and major complication rates (OR=0.54; p<0.001), but did not reveal a significant difference in 30-day mortality (OR=0.57; p=0.066) (Table). Conclusions: GC represents a severe form of AC with
increased morbidity and mortality compared to AC even in current times.  Although the open approach is used more often in GC when compared to all cholecystectomies for AC, a laparoscopic
approach for patients with GC is associated with decreased 30-day morbidity.  While OC was not statistically associated with increased 30-day mortality, it appeared trend in that direction. Although
difficult cholecystectomies are traditionally converted from laparoscopic to open, further investigation of methods to maintain a laparoscopic approach such as drain placement or partial
cholecystectomy are warranted, given the improved outcomes associated with LC.



60.13 Relationship between Insurance Status: Need for Emergent Surgery and Inpatient burden of gastrointestinal cancer patients in the United States

X. Hui1, T. M. Pawlik2, M. T. Ali1, S. Selvarajah1, E. B. Schneider1, D. A. Schwartz2, H. Wang1, A. H. Haider1,2  1Johns Hopkins University School Of Medicine,Center For Surgical Trials And Outcomes
Research, Department Of Surgery,Baltimore, MD, USA 2Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA.

Introduction: Providing multidisciplinary care for gastrointestinal cancers (GI) imposes significant financial burden and resource allocation of the US healthcare system, but the data regarding the
relationship between insurance status/ access to care, need for emergent surgery and outcomes such as mortality, length of hospital stay, and complications, is limited. The purpose of this study was
to understand the relationship between insurance status and surgical outcomes after GI cancer surgery, with a special emphasis on understanding if emergency surgery is an important effect
modified. Methods: This was a retrospective cross-sectional study using the Healthcare Cost and Utilization Project (HCUP) Nationwide Inpatient Sample 2009-2010. All patients who underwent a GI
cancer operation were included, according to the recent classification scheme presented by American Association for the Surgery of Trauma (AAST) to categorize the scope of practice by acute care
surgeons.Multivariate analyses were performed to assess the associations between insurance status and the primary outcome of need for emergent versus elective inpatient admission. Secondary
outcomes included mortality, length of hospital stay, major complications and minor complications. Confounders adjusted for included patient demographics, including (age, sex, race) and
comorbidities.Results: 16,580 patients met inclusion criteria. Compared to the privately insured, self-pay patients had 3.98 higher odds of undergoing emergent surgery (95% confidence interval (CI)
[3.51, 4.52]), followed by patients with no charge (OR=3.36, 95%CI [2.38, 4.75]), Medicaid (OR=2.90, 95%CI [2.62, 3.21]), other insurance type (OR=2.20, 95%CI [1.88, 2.58]) and Medicare (OR=3.98,
95%CI [3.51, 4.52]). Additionally, emergency surgery patients had the highest mortality in the Medicare insurance group, followed by self-pay, then private insurance (see table).  Emergency patients
were also found to have longer lengths of hospital stay in all payer types as well as major complications which included: MI, stroke/CVA, ARDS, renal failure, sepsis, organ failure, pseudomembranous
colitis. Similar results were found in patients with minor complications (pneumonia, surgical site infection and UTI).Conclusions: Uninsured and Medicaid patients are much more likely to receive a GI
Cancer operation in an emergent versus elective setting. This leads to uninsured patients having significantly worse outcomes, which in turn contribute greatly to the inpatient burden of cancer surgery
by virtue of increased length of stay and complications. The potential link between need for emergency surgery among government insured patients, is particularly relevant to the expansion of healthcare
coverage under the Affordable Care Act.



60.14 Cholecystostomy Offers No Surv iv al Benefit in Patients with Acute Acalculus Cholecystit is and Sev ere Sepsis or Shock

J. E. Anderson1, T. Inui1, D. C. Chang1, M. A. Talamini1  1University Of California - San Diego,Department Of Surgery,San Diego, CA, USA.

Introduction: In patients with acute cholecystitis, who are often critically ill and frequently deemed unfit for surgery, percutaneous cholecystostomy is often considered the standard of care, either offering
definitive treatment or serving as a bridge to cholecystectomy.  However, data guiding surgical practice are lacking.Methods: Longitudinal analysis of the California Office of Statewide Health Planning
and Development Patient Discharge Data was performed from 1995-2009.  Patients who were admitted with acute acalculus cholecystitis were identified by ICD-9 diagnosis code.  Using unique
identification codes for each patient, all following hospitalizations for cholecystitis at any hospital in California were found.  Patients were classified as having received a percutaneous cholecystostomy,
cholecystectomy, or both.  Cox proportional hazard analysis found predictors of time to death, adjusting for patient demographics, sepsis, shock, frailty, Charlson co-morbidity index, length of stay (LOS),
insurance status, and teaching hospital status. Subset analyses were performed in patients with shock and/or severe sepsis and patients on the ventilator for >96 hours.Results: Of 43,341 patients
with acute acalculus cholecystitis, 63.5% received a cholecystectomy, 2.8% received a cholecystostomy, and 1.2% received both.  Most patients with cholecystectomy or cholecystostomy had these
procedures during their first admission (85.4%, 93.3%, respectively).  Overall, 30.4% of patients died, with higher mortality among patients with cholecystostomy (61.7%) or no procedure (42.0%) than
cholecystectomy (23.0%).  On adjusted analysis, patients with cholecystectomy had lower mortality (prior cholecystostomy: HR 0.45, p<0.001; no prior cholecystostomy: HR 0.49, p<0.001), while
patients with cholecystostomy had increased mortality (HR 1.11, p=0.010), versus no intervention.  However, when restricted to patients with severe sepsis and/or shock, there was no difference in
survival for patients with cholecystostomy versus no intervention (HR 1.05, p=0.521).  In contrast, patients with cholecystectomy (with or without prior cholecystostomy) had improved survival (HR 0.32,
p<0.001; HR 0.59, p<0.001, respectively).  Similar results were found when restricted to patients who were on the ventilator for >96 hours, with the greatest survival benefit found among patients who
received a cholecystostomy followed by a cholecystectomy (HR 0.35, p<0.001).Conclusions: While cholecystostomy offered no survival benefit for patients with severe sepsis and/or shock or patients on
the ventilator >96 hours, cholecystectomy offered improved survival compared to patients without surgical management.  These findings suggest that cholecystostomy does not benefit the sickest
patients in whom cholecystectomy may never be considered. 



60.15 Changes in the Use and Indication for Surgery for Benign Pancreatic Disease in the United States: A 12-year (Population-Based) Study from the
National Inpatient Sample Database (1998-2009)

N. H. Poulsen1, J. Haroon2, S. Shah2, R. S. Chamberlain1,2,3  1St. George's University School Of Medicine,St. George's, St. George's, Grenada 2Saint Barnabas Medical Center,Department Of
Surgery,Livingston, NJ, USA 3University Of Medicine And Dentistry Of New Jersey,Department Of Surgery,Newark, NJ, USA.

Introduction: Benign pancreatic diseases make up a majority of pancreatic pathology. Some benign diseases have the potential for malignant degeneration requiring surgical intervention. The role of
surgery in the treatment of malignant pancreatic disorders is clearly defined but it is less so for benign disease. This study sought to evaluate changes and trends in the use of surgery for benign
pancreatic disease over a recent 12-year period.Methods: A total of 28,711 patients were identified using the National Inpatient Sample database (1998-2009). Logistical regression and Chi-square
analysis were used to assess the relationship between benign diagnoses and year of admission, procedure type, hospital volume and surgical outcomes.Results: A total of 11,670 patients underwent
surgery for benign disease. The number of procedures performed for benign disease rose significantly from 672 in 1998 to 1,244 in 2009 (5.8% vs. 10.7%, p< 0.001). The most common procedures
performed were distal pancreatectomy (n=4,242; 36%), radical pancreaticoduodenectomy (PD) (n=2,901; 24.9%), and excision/destruction procedures (n=2,578; 22.1%). The number of distal
panreatectomies increased from 217 (32.3%) to 475 (38.2%).  The total number of radical PD’s increased from 179 (26.6%) to 322 (25.9%). The number of excision/destruction surgeries increased
from 175 to 224, however there was a significant decline in excision/destruction procedures as a proportion of all pancreatic procedures for benign disease (26% vs. 18%). Excision/destruction was
associated with the highest in-hospital mortality (10.7%) and greatest total number of mortalities (n=276; 47.7%, p<0.001). There was no significant change in in-hospital mortality overall or by individual
procedure over the study period. The most common benign indications for surgery were benign pancreatic cystic neoplasm, acute pancreatitis and pancreatic cyst/pseudocyst (n=3,026; 24.9%,
n=2,546; 17.1%, n=2,203; 16.5% respectively). The most common indication for both distal pancreatectomy and radical PD was benign cystic neoplasm (n=1,613; 23.5%, n=811; 5.2% respectively).
Acute pancreatitis was the most common indication for pancreatic excision/destruction (n=1,193; 42.9%).Conclusions: The use of surgery for benign pancreatic disease has significantly increased over
the last 12 years in the United States. This trend parallels the increase in the diagnosis of benign pancreatic disease purportedly to modern imaging and endoscopic techniques. Distal pancreatectomy
was the most common procedure used for benign disease. Benign pancreatic cystic neoplasm was the most common indication for surgery. Great care must be taken to identify patients at increased
risk of malignant degeneration who would derive the greatest benefit from pancreatic surgery.



60.16 Does Resident Inv olv ement in Adv anced Laparoscopic Surgery Affect Outcomes; NSQIP Database Rev iew.

A. Simorov1, C. J. Tadaki1, R. Jones1, D. Oleynikov1  1Nebraska Medical Center,Surgery/Minimally Invasive Surgery,Omaha, NE, USA.

Introduction: Many recent studies suggest that even experienced surgeon may face difficulties with performing advanced laparoscopic surgery. Surgeon’s skill level is an important issue in clinical
outcome. We chose laparoscopic Nissen fundoplication as an example of an advanced laparoscopic procedure to evaluate the influence of residents participation on surgical outcomes.     Methods:
NSQIP database was analyzed. CPT codes for laparoscopic Nissen Fundoplication and Cholecystectomy were used for this analysis. We compared cases that were performed with resident versus
those cases where there were no resident. Matched groups were created based on patients demographics, including age, gender, race, ASA classification, and preoperative comorbidities, such as
COPD, diabetes, angina, etc.    Results: A total of 5,479 patients underwent laparoscopic Nissen fundoplication, residents were involved in 3,382 procedures. Resident involvement did not worsen
perioperative outcomes. There was no statistical difference in mortality (0.2% R vs 0.0% NR; p=0.9), overall length of hospital stay (2.7±3.9 R vs. 2.5±4.5 NR; p=0.3), readmission (6.1% R vs. 5.7% NR;
p=0.5) and reoperation (2.4% R vs. 2.5% NR; p=0.9), superficial site infection rates (0.6% R vs. 0.3% NR; p=0.2), DVT/PE (0.4% R vs. 0.4% NR; p=0.8), UTI (1.0% R vs. 1.1% NR; p=0.9), stroke (0.03% R
vs. 0.1% NR; p=0.5), cardiac arrest and MI (0.1% R vs. 0.1% NR; p=0.6), transfusions (1.0% R vs. o.8% NR; p=0.4), sepsis (0.9% R vs. 0.7% NR; p=0.5), or the rate of return to the OR (2.0% R, vs. 2.0%
NR; p=0.9). The only significant difference of resident involvement was increased total operative time (147.6±69.5 minutes R vs. 122.1±69.8 minutes NR; p<0.05)    Conclusions: The training of
surgeons is necessary and vital to sustain the future of medicine. In our study we show that resident involvement in an advanced laparoscopic procedure does not worsen outcomes. However,
operative time is increased, suggesting that teaching surgery requires additional recourses.  



60.17 A Systematic Rev iew of the Impact of Surgical Harm on Quality of Life in General and Gastrointestinal Surgery

G. Bouras1, E. M. Burns1, A. M. Howell1, N. M. Bagnall1, H. Lee1, T. Athanasiou1, A. Darzi1  1Imperial College London,Department Of Surgery And Cancer,London, London, United Kingdom.

Introduction: Harm related to healthcare intervention is defined as an outcome that negatively impacts on patients’ health and quality of life (QOL). Surgical adverse events (SAEs) cause unintended
harm, reflect on hospital safety and are associated with poor outcomes. While SAEs are likely to have a detrimental effect on patient reported outcomes including QOL, the magnitude of this effect has
not been reviewed across general surgical specialities. We chose to use the term SAEs instead of complications to reflect on unintended errors in the delivery of surgical care that influence
patients.Methods: The study was registered and conduced in accordance with Preferred Reporting Items for Systematic Reviews and Meta-Analyses guidelines. A literature search was performed
combining search terms for (quality of life) AND (surgical procedure) AND (adverse event). Unvoidable complications that are natural sequelae of disease or treatments were excluded as they are not
indicative of preventable harm. The primary outcome was the difference in postoperative QOL between patients who had and had not suffered SAEs reported in observational studies. Secondary
outcomes included the frequency of harm and the quality of the reviewed studies.Results: Data from 57058 patients in thirty-one studies were evaluated. Most studies assessed the combined effect of
different SAEs. Mulivariate analysis was performed in seventeen studies. Of these, four studies reported on the probability of poor postoperative QOL as odds ratios. When different QOL instruments
were scaled to a common 0-1 score, the mean difference in QOL between SAE and no SAE groups was 0.140 in oesophagogastrectomy, 0.110 in Crohn’s resection, 0.089 in colorectal cancer
resection, 0.085 in gastric bypass, 0.073 in cholecystectomy and 0.060 in inguinal hernia repair. Studies evaluating ileal pouch formation and anti-reflux surgery showed conflicting results. SAEs did not
influence QOL in emergency laparotomy or pancreatectomy. Where component scores were reported, physical QOL was affected in six studies, emotional QOL in one study and both physical and
emotional scores were affected in two studies.  The frequency of SAEs ranged between 5 to 48%. Based on our criteria, most studies were of moderate quality and the mean quality score of was 6
(range 2-10).Conclusions: Significantly negative effects of SAEs on QOL were demonstrated in a wide range of general and gastrointestinal surgical procedures. The physical component of QOL is
most influenced and this effect can persist for several years. Postoperative QOL seems to be a surrogate measure of the severity of impact of SAEs on patients. This may be an important utility to
evaluate the economic and societal burden of SAEs thereby defining the threshold for safe practice.



60.18 Protease-Activ ated Receptors (PARs) 1 and 2 Are Upregulated in Ischemic Peritoneal Adhesion Tissue in a Rat Model of Adhesion Formation and in
Hypoxic Human Mesothelial Cells In Vitro: Potential

M. T. Brady1, E. Gillespie1, M. Zhang1, S. Heydrick1, E. G. King1, B. Keenan1, C. Gruver1, A. F. Stucchi1  1Boston University,Surgery,Boston, MA, USA.

Introduction: Intraabdominal adhesions are a major source of postoperative morbidity causing chronic pelvic pain, small bowel obstruction and female infertility. A cascade of molecular events that are
initiated by surgical trauma and postoperative ischemia, hypoxia and inflammation are known to play a pivotal role in adhesiogenesis. Earlier work in our laboratory showed that hypoxia increases
hypoxia inducible factor (HIF)-1α responsive genes such as vascular endothelial growth factor which facilitates the extravasation of fibrin and other clotting factors into the peritoneum. Hypoxia also
increases plasminogen activator inhibitor-1 levels, effectively decreasing peritoneal fibrinolysis and precluding the resolution of the fibrin matrix. While these are critical early events in adhesion
formation, we also demonstrated that activation of the clotting cascade via tissue factor (TF) and the ensuing activation of thrombin are key mediators in the formation of fibrinous adhesions; however
the mechanism(s) by which they regulate adhesiogenesis remains unclear. TF and thrombin are known to participate in intracellular signaling through their interaction with protease activated receptors
(PARs). Thrombin activates PAR-1, affecting vascular permeability and platelet activation, while a TF/Factor VIIa complex activates PAR 2, resulting in barrier disruption. Our goal was to examine the
regulation of PAR-1 and 2 in ischemic adhesion tissue following surgery and to complement these findings with hypoxic mesothelial cells in culture.Methods: Rats underwent laparotomy with creation
of adhesive ischemic buttons as we have previously described. Animals were sacrificed after 3 hrs and adhesive tissue (n=4) was collected for RNA extraction and real-time PCR analysis to quantify
mRNA levels of PAR-1 and 2. Four rats served as non-operated controls. In order to determine whether PAR-1 and 2 expression was increased in mesothelial cells alone, we cultured human
mesothelial cells (n=4/group) for 6 hrs with the hypoxia mimetic dimethyloxalylglycine, which activates HIF. Cellular RNA was extracted and PAR-1 and 2 mRNA levels were quantitated as
above.Results: PAR-1 and 2 mRNA levels were significantly increased in ischemic adhesive tissue relative to peritoneal tissue from non-operated control animals. Hypoxia also significantly increased
the expression of PAR-2 in human mesothelial cells. (See Table)Conclusions: These data suggest that PAR-1 and more so mesothelial cell PAR-2 have the potential to contribute to the hypoxia-driven
extravasation of the fibrinous exudate into the peritoneum after surgery, and are novel potential molecular targets for the prevention of intraabdominal adhesions.  





60.19 Role of 14-3-3zeta Signaling in the Regulation of Intestinal Epithelial Homeostasis

N. Hansraj1, J. N. Rao1, D. J. Turner1, J. Wang1  1University Of Maryland,Surgery,Baltimore, MD, USA.

Introduction: The epithelium of the intestinal mucosa is a rapidly renewing tissue in the body, and maintenance of its integrity depends on the balance between cell proliferation, migration, and
apoptosis. 14-3-3ζ is a ubiquitously expressed phosphoserine binding protein, with the ability to easily shuttle between the nucleus and cytoplasm.  14-3-3ζ has been shown to bind to its target
proteins causing sequestration and alteration of protein activation. While it has been studied vastly in cancer cells, demonstrating anti-apoptotic properties and decreased cell adhesion to aid in
tumorogenesis, its functions in normal intestinal mucosa remain unknown.  In this study, we tested the hypothesis that 14-3-3ζ plays a role in normal intestinal epithelial homeostasis by altering cell
migration and apoptosis.Methods: Studies were conducted in mice and intestinal epithelial cells (IEC-6), derived from rat small intestinal crypts. 14-3-3ζ levels were decreased by transfection with
siRNA targeting 14-3-3ζ mRNA (si14-3-3ζ) and increased by ectopic overexpression of the 14-3-3ζ gene.  Apoptosis was induced via exposure to TNFα/CHX, and cell migration was measured in an in
vitro model that mimics cell division-independent epithelial restitution.  Interaction of 14-3-3ζ with Tiam-1 and Cdc42 was assessed using immunoprecipitation assay. The association of RNA-binding
protein HuR with the 14-3-3ζ mRNA was examined by ribonucleoprotein (RNP) immunoprecipitation (IP) assays.Results: 14-3-3ζ protein levels were highly expressed in the mucosal tissues of
stomach and intestine and in IEC-6 cells.  Transfection of IEC-6 cells with si14-3-3ζ decreased the levels of 14-3-3ζ protein by >60% and increased the rates of apoptosis when exposed to TNFα/CHX. 
Consistently, the levels of cleaved caspase-3 also increased dramatically in 14-3-3ζ-silenced cells compared with controls after treatment with TNFα/CHX.  Cell migration over the denuded area after
wounding was also suppressed by 14-3-3ζ silencing.  Immunoprecipitation assays showed that 14-3-3ζ interacted with cdc42 and Tiam-1 and this interaction decreased in 14-3-3ζ-silenced cells.  In
contrast, ectopic 14-3-3ζ overexpression promoted cell migration after wounding.   To determine the mechanism underlying 14-3-3ζ expression, we further found that HuR directly interacted with the 14-
3-3ζ mRNA, thus altering 14-3-3ζ mRNA stability and translation.Conclusions: 14-3-3ζ is crucial for maintaining normal intestinal epithelial integrity by modulating IEC survival and migration after
wounding.



60.20 Risk factors for the dev elopment of Adhesiv e Small Bowel Obstruction Following Abdominal and Pelv ic Operations.

A. Sastry1, M. Grigoreva1, I. Leitman1  1Beth Israel Medical Center,New York, NY, USA.

Introduction: Adhesive small bowel obstruction (SBO) is a disease process that has been difficult to prevent. Mechanical barriers and chemical agents exist to disrupt the formation of adhesions, each
associated with medical risk and financial burden. A risk model for developing SBO in patients post laparotomy would aid in the appropriate use of such agents.Methods: A retrospective analysis from
2008 to 2012 was performed. Cases of SBO following  previous laparotomy were compared to those without SBO.Results: 468 medical records were reviewed (57% male).  Operations that caused the
highest risks for SBO included gynecological, colorectal and hernia operations with prosthetic materials.  66% percent of patients underwent a prior abdominal or pelvic high-risk procedure.  The
average time to the development of SBO was 24 months (median 19 months). Patients who developed SBO had a median age of 58.4 years on initial surgery, average previous operative time of 4.3
hours, and an average of two prior operations. For every hour of operative time, the odds of developing SBO increased by 33% (p<0.05) and for every prior surgery, the odds increased by 24% (p<0.05).
The presence of ASA Classification >3 decreased the odds of SBO (p=0.05). Gastrointestinal spillage did not increase the risk of developing SBO.  An algorithm was developed to score a patient’s risk
for SBO.Conclusions: A risk score was developed to quantify the risk for developing  SBO following surgery.  This might be helpful in discussing proposed surgery with patients. 



61.01 Inpatient Mortality Rates are Decreased in Obese Patients with Abdominal Neuroendocrine Tumors

E. S. Glazer1, K. Stanko1, E. S. Ong1, M. A. Guerrero1  1University Of Arizona,Tucson, AZ, USA.

Introduction: Neuroendocrine tumors (NETs) of the abdomen are rare neoplasms that make in-hospital mortality difficult to investigate. Like many neoplasms, the role of nutrition may be critical in
short- and long-term survival.  In the obese population, there is evidence that pre-operative endoscopy prior to bariatric surgery yields a higher than expected rate of incidentally found NETs. We
hypothesized that there is an association between nutritional status, obesity, and in-patient mortality rates in patients with abdominal NETs.Methods: We analyzed data from the Nationwide Inpatient
Sample (NIS) database to investigate the association between obesity, nutritional status, and abdominal NETs using patient information from 22,096 patient-discharges (2009 to 2010).  This is large,
nationwide representative sample of patients in the USA.  All diagnosis and procedures are identified based on ICD-9 codes from each hospital in the data set.  Abdominal NETs include
gastrointestinal (including colorectal), pancreatic, and adrenal NETs.Results: 44% of patients in this study were female while the average age was 57 years. Approximately, 10% of patients underwent a
surgical procedure directed at their NET. We found that obesity is strongly associated with decreased rates of inpatient mortality in patients with NET (OR = 0.4, P < 0.0005); patients undergoing NET-
directed surgical procedures also had significantly lower odds of mortality compared to those not undergoing surgery despite controlling for obesity (OR = 0.5, P < 0.0005). Likewise, malnutrition is
associated with over 4-fold higher odds of inpatient mortality (P < 0.0005, see figure). We did not find a statistical interaction between obesity and malnutrition (P = 0.6); however, patients who were both
malnourished and obese had mortality rates of that between obese patients and malnourished patients.Conclusions: Despite limitation with the NIS, this data suggests that nutritional status may be a
driving force in inpatient mortality in patients with abdominal NETs. Specifically, obesity was associated with a decreased mortality rate while malnutrition was associated with a higher mortality rate.
Interestingly, these results apply to both surgical and non-surgical patients. Further studies investigating the etiology of the increase in mortality rates, and morbidities leading to mortality, are warranted.



61.02 Targeting Notch As A Therapy For Hepatocellular Carcinoma

M. Kunnimalaiyaan1, S. Kunnimalaiyaan1, T. Gamblin1  1Medical College Of Wisconsin,Surgical Oncology/Surgery,Milwaukee, WI, USA.

Introduction: The most frequent subtype of primary liver cancer is hepatocellular carcinoma (HCC).  Less than 30% of patients diagnosed with HCC are eligible for curative therapies such as resection,
liver transplantation, or local ablation. Currently, sorafenib, a multi-kinase inhibitor, is the only systemic therapy to improve survival, the prognosis of advanced HCC remains poor. Sorafenib has
demonstrated an eleven week extension of survival in randomized trials for Childs A patients. This underscores the importance of identification of molecular targets of HCC. Based on the studies by
others on gain or loss of function of notch in liver development, we hypothesize that notch1 is oncogeneic in HCC. Our hypothesis is supported by the fact that 1. suppression of notch1 protein by siRNA
against notch1 resulted in significant reduction in HCC growth and 2. over expression of notch signaling in liver induces HCC in mice.  Therefore, targeting notch1 may be a potential strategy to treat
HCC. The potential small molecule inhibitor of notch, which blocks the activity of gamma secretase, is unsuccessfull in clinical trials because of its toxicity, off-target effects, and poor bioavailablity.
Natural compounds have been shown to induce the process of apoptosis  in cancer cells by altering various signaling pathways. Xanthohumol (XN), a constituent isolated from the cones of the hop
plant (Humulus lupulus L.) exhibits potent and broad in vitro and in vivo antitumor activity in various malignancies. Here, we examine the notch inhibiting effect of XN  on HCC cell growth in vtiro as well
as its mechanism of action.Methods: Human HCC cell lines (HepG2, Huh-7, and Hep3B) were analysed for the levels of notch isoforms by wester blot.  HCC cell lines were treated with various
concentrations of XN for upto 96 hours and measured the cellular viability by MTT assay.  Colony forming assay was carried out to confirm the viability of XN treated cells.  Western blot was used to
determine the level of notch protein after XN treatment.Results: Varied levels of notch proteins expression were seen in different HCC cell lines tested. MTT assay showed dose-dependent reduction in
HCC cell growth.  Colony forming ability of Huh-7 cells treated with XN were significantly reduced. Analysis of notch isoforms in lysates from XN treated cells revealed that notch1 protein was reduced
compared to control treatment in all three cell lines tested. Interestingly, notch2 and notch3 proteins levels were not reduced significantly.Conclusions: Expression of various levels of notch protein in
HCC cell lines correlated with the  observation of ambiguous nature of anti proliferative effects of notch in HCC. XN is a selective , orally bioavailable notch1 inhibitor that shows antiproliferative activity in
human HCC cell lines. This study warrants further in vivo studies and our study provides a strong mechanistic rationale to evaluate XN in cancers with activated notch signaling.



61.03 Patients' Preferences and Trade Offs for the Treatment of Early Stage Hepatocellular Carcinoma

M. Molinari1, S. De Coutere1, D. Urbach2, M. Krahn3, S. Helton4  1Dalhousie University,Surgery,Halifax, Nova Scotia, Canada 2University of Toronto,Surgery And Community Health,Toronto, Ontario,
Canada 3University of Toronto,Medicine And Community Health,Toronto, Ontario, Canada 4Virginia Mason Medical Center,Surgery,Seattle, WA, USA.

Introduction: RFA and HR provide similar survival for ES-HCC. While RFA has a higher recurrence rate, HR comes with more risks of complications and mortality. When multiple treatments are
available, patients should be enabled to direct their preferred therapy. Yet there is lack of knowledge on patients’ preferences for the treatment of ES-HCCs. Primary aim of this study was to assess
treatment preferences between hepatic resection (HR) and radiofrequency ablation (RFA) for early stage hepatocellular carcinoma (ES-HCC).Methods: A cohort of 75 cirrhotic adults was educated
about the natural history of HCC, treatment options and the risks and the benefits of HR and RFA. Probability trade-off interviews were used to elicit participants’ preferences between the two treatments
and the strength of their decisions.Results: RFA was preferred by 70% of participants (P=0.001) who identified the risk of perioperative morbidity (50%) and mortality (18%) of HR as the main reasons
for their decision.  Participants changed their minds if HR could provide better 5-year (> 15%) and 3-year disease-free (> 10%) survival when compared to RFA. Their preference also changed when RFA
had a median 8% risk for complications, 5% for mortality, 8% for non radical therapy and 5% for tumor seeding.Conclusions: Informed cirrhotic patients would prefer RFA for the treatment of ES-HCC.
Participants who preferred RFA were more concerned about the risks of perioperative morbidity and mortality than the potential long term outcomes. Patients’ values and attitudes towards risks and
benefits for the treatment of ES-HCC should be explicitly elicited and maybe included in future guidelines.



61.04 Hospital Teaching Status is Associated with Decreased Inpatient Mortality Rates in Patients with Appendiceal Cancer

E. S. Glazer1, T. Jie1, R. S. Krouse1,2, E. S. Ong1  1University Of Arizona,Department Of Surgery,Tucson, AZ, USA 2Southern Arizona VA Health Care System,Surgical Care Line,Tucson, AZ, USA.

Introduction: Appendiceal cancer is a rare malignancy limiting any one center’s experience. The Nationwide Inpatient Sample (NIS) is an inpatient database representing 20% of hospitalizations in the
US.  The purpose of this study was to investigate inpatient mortality rate of individuals with the diagnosis of appendiceal cancer.Methods: Patient discharge data (ICD-9 diagnostic and procedure
codes) and hospital characteristics were investigated in the NIS 2009-2010 databases.  The inclusion criterion was a diagnosis of appendiceal malignancy. χ2 or ANOVA determined statistical
significance.  Patient as well as hospital characteristics were investigated for both surgical and non-surgical patients. A multivariate logistic regression model for mortality was created from significant
or nearly signficant variables (p < 0.1).Results: Of the 1,955 patient discharges identified, the mean age was 57 ± 15 years with 56% female gender. 52% of patients underwent appendix-related
operations (appendectomy, ileocectomy, right hemicolectomy, or total colectomy). Appendix-related operations correlated with decreased mortality rate compared to non-operative patients (4% vs. 1%, p
< 0.001). Compared to non-operative management, only total colectomy was associated with higher inpatient mortality rates (10% vs. 4%, p < 0.001) and longer length of stay (16 days vs. 7 days, p <
0.001). Carcinomatosis was diagnosed in 34% of patients and increased inpatient mortality two-fold (p < 0.02), though not all patients went to the operating room. However, patients undergoing HIPEC
procedures did not have a higher rate of inpatient mortality (p = 0.9).  Likewise, there was no difference in mortality rates between patients having operations at small hospitals vs. large hospitals (p =
0.2). Patients over age 75 years had a 3-fold higher rate of inpatient mortality compared to those less than 60 years (p = 0.002). On multivariate logistic analysis, appendix-related operations and
teaching hospitals were associated with decreased mortality rates (p < 0.04) while age and length of stay correlated with increased mortality rates (each p < 0.001).Conclusions: Despite limitations with
the administrative nature of patient-discharge data in the NIS, the ability to tolerate an operation and hospital teaching status play important roles in mortality. Teaching hospital status is likely a
surrogate for other factors such as patient volume, but larger hospitals (i.e., more centralized) do not seem to have lower rates of inpatient mortality.



61.05 Surgical outcome of left transthoracic esophagectomy for squamous cell carcinoma of low to middle thoracic esophageal cancer

C. Kurihara1, F. Yoshimi1, K. Sasaki1, T. Iijima2, H. Kawasaki1, H. Nagai1, H. Nagai1  1Ibaraki Prefectural Central Hospital,Department Of Surgery,Kasama, IBARAKI, Japan 2Ibaraki Prefectural Central
Hospital,Department Of Pathology,Kasama, IBARAKI, Japan.

Introduction: The aims of this study were to evaluate the surgical outcome of left transthoracic esophagectomy for squamous cell carcinoma of low to middle thoracic esophageal cancer.Methods:
Between November 1992 and October 2012, a retrospective analysis of total 65 patients undergoing left transthoracic esophagectomy for squamous cell carcinoma of low to middle thoracic
esophageal cancer was carried out. Upper mediastinum lymph node dissection was not performed. The main outcome measures were pathological information, mortality, and long term survival of all
these patients.Results: The operation time was 281±88.7 minutes. The operative blood loss was 497 (69-3572) ml (median, range). Perioperative mortality occurred in 2 of the 65 (3.1 %) patients.
Postoperative hospital stays were 14 (7-377) days (median, range). Lymph node metastasis was found in 25 patients (38.4%). The prevalence of nodal metastasis were 9.5% in T1, 30% in T2, 58.8%
in T3. Metastasis was found in celiac nodes of 1 patient with M1 disease. The recurrence of cancer was found in 20 patients, and upper mediastinum lymph node recurrence was just 2 patients. Tumor
infiltration of these patients was T3.The 5-year survival rate was 36.9% for all patients. The 5-year survival rate was 47.5% and 20% for N0 and N1 patients, respectively. In 11 out of 65 patients, gastric
carcinoma coexisted with esophagus carcinoma. The 5-year survival rate was 54.5% and 24.0% for with and without gastric carcinoma, respectively.Conclusions: Left transthoracic esophagectomy is
safe and feasible options to treat low to middle thoracic esophageal squamous cell carcinoma.



61.06 The usefulness of POSSUM score for electiv e liv er surgery: analysis of consecutiv e 100 patients of hepatocellular carcinoma

K. Akahoshi1, T. Ochiai1, E. Katsuta1, K. Nakao1, H. Matsunaga1, T. Furuyama1, H. Itou1, T. Miura1, S. Matsumura1, D. Ban1, T. Irie1, A. Kudou1, N. Nakamura1, S. Tanaka1, M. Tanabe1  1Tokyo Medical
And Dental University,Department Of Hepato-Biliary-Pancreatic Surgery,Bunkyo-ku, TOKYO, Japan.

Introduction: Physiological and Operative Severity Score for the enUmeration of Mortality and morbidity (POSSUM) was originally developed by Copeland in 1991 as a scoring system for surgical audit.
Although there are many reports that POSSUM score is useful for prediction of surgical morbidity and mortality in gastrointestinal surgery, emergency surgery, elderly patients and so on, few papers
have reported its usefulness in elective liver resection. We studied the usefulness of POSSUM scores for hepatocellular carcinoma patients who underwent various hepatectomy. Methods: Between
September 2010 and February 2012, 100 patients underwent liver resection for hepatocellular carcinoma. POSSUM scores of all patients were calculated retrospectively and compared estimated
morbidity and mortality rates with actual incidences of morbidity and mortality. Results: There were 74 males and 26 females in the 100 patients. The average age was 68.7 (range 52-84) years old.
Eighteen of the patients were hepatitis B carriers and 49 were carriers of hepatitis C virus. Operative procedures were trisegmentectomy in 5 cases, bisegmentectomy in 31, segmentectomy in 29,
subsegmentectomy in 14 and partial resection in 21. Intraoperative bleeding ranged from 10 to 11032ml (average 1507±1739ml). Postoperative complications and deaths were recognized in 27 and 2
cases respectively. Complications were assessed according to the Clavien-Dindo classification and Grade I was excluded in this study. Operative Severity Scores (OS), estimated incidences of
morbidity and mortality were significantly higher in complication group than in non-complication group (p=0.01, p=0.04, p=0.004), however, Physiological Scores (PS) were not significantly different in
two groups (p=0.41). For precise investigation of morbidity and OS, all patients were divided into 3 groups, according to the score of OS; higher than 21, 14-21, and 14 or less. Observed morbidity rate
was 45.2% in higher than 21, in contrast, 18.6% in 14-21 and 0% in 14 or less, respectively. Conclusions: All patients underwent elective surgery, therefore, no significant differences in PS were
recognized in our study. On the other hand, as intraoperative bleeding, invasiveness of operative procedure and existence of ascites were the components of OS, our study tended higher OS than
previous other reports, due to invasiveness of liver surgery. POSSUM score is a useful risk assessment system of elective liver resection for hepatocellular carcinoma, as it has been already reported
for the other organs or emergency surgery.



61.07 Anal Squamous Cell Cancer in Afr ican Americans With and Without HIV: A Comparativ e Study.

D. Wood1, J. S. Turner1, C. Lokko1, E. W. Childs1, C. E. Clark1  1Morehouse School Of Medicine,Colon And Rectal Surgery/General Surgery/Morehouse,Atlanta, GA, USA.

Introduction: It is estimated that 6,230 people were diagnosed with anal cancer in 2012. Squamous cell carcinomas of the anus (SCCA) is the most common form of anal cancers. The incidence of
anal cancer has continued to increase over the last few decades especially in African Americans. African Americans, particularly men, historically have had a low survival rate. In the era of highly active
anti-retroviral therapy (HAART), few studies exist comparing oncologic outcomes of HIV-positive and HIV-negative with SCCA, especially in African American patients. Here, we retrospectively review
oncologic outcomes of SCCA in African Americans with and without HIV.Methods: We queried the registry of a county hospital in a urban city for all African American patients, ages 18 to 89, diagnosed
with squamous cell anal cancer from 2000 to 2007. All patients were staged according to the AJCC sixth edition staging classification for anal carcinoma. We reviewed demographics, comorbidities,
and oncologic treatment and outcomes. Patients were then divided into two cohorts: Cohort A (HIV-negative patients) and Cohort B (HIV-positive patients) and compared using MedCalc.Results: A total
of 44 patients were identified. Of these, 30 were African American and 26 had SCCA. Nineteen (73.1%) were HIV positive and seven (26.9%) were negative. Seventy four percent of HIV-positive patients
were on HAART therapy at the time of diagnosis. The HIV positive cohort was younger (p=0.001) and mostly male compared to the HIV negative cohort (p=0.0002). There was no difference seen primary
payer insurance status among the two cohorts. There was no difference in T, N, M stage for both cohorts. HIV-positive patients were more likely to receive non-operative therapy. The 5-year survival rate
for all patients was 61.5%. The 5-year survival rate for HIV-positive and negative patients were 63.2% and 57.14%, respectively. Factors that did have a significant impact on 5-year survival were nodal
status, metastasis, AJCC stage, and patients who received no treatment.Conclusions: In the post HAART era, HIV-positive African Americans are at higher risk of developing SCCA. However, the
prognosis of HIV -positive African Americans is similar HIV-negative African Americans with SCCA. There are several other clinical variables that correlate with 5-year survival of SCCA patients such as
tumor biology, lymph node status, and the presence of metastasis. However, there was no difference in treatment, sequence of treatment, type of surgery, insurance status, or comorbidites such as
hepatitis, hypertension, diabetes, hyperlipidemia, anal herpes or anal fistulas between the two cohorts that would suggest clinical contributions to poorer oncologic outcomes in HIV-positive African
Americans.



61.08 Treatment Strategy against Gastr ic Cancer with Peritoneal Metastasis in Its Early Dev eloping Phase

D. Kobayashi1, N. Iwata1, M. Kanda1, C. Tanaka1, S. Yamada1, G. Nakayama1, T. Fujii1, H. Sugimoto1, M. Koike1, S. Nomoto1, M. Fujiwara1, Y. Kodera1  1Nagoya University,Graduate School Of
Medicine, Gastroenterological Surgery,Nagoya, Aichi, Japan.

Introduction: Positive peritoneal lavage cytology (CY1) is considered to be the preliminary phase before macroscopic peritoneal metastasis (P1) establishes. The value of CY1 as a predictor has been
proven to be parallel to that of P1 in the past. Gastric cancer (GC) with CY1 has been supposed to be ineligible for radical treatment in Japan up to now. However, several case series suggest that the
possibility of cure cannot be ignored in this population along with progression of anticancer drugs. This study aims to evaluate the efficacy of gastrectomy and chemotherapy against GC with
CY1.Methods: Eighty-one patients who were diagnosed to have GC with CY1 underwent radical gastrectomy with lymphadenectomy and postoperative chemotherapy from 2003 to 2011. The cohort was
consisted of three groups; 46 patients were registered in a phase II trial exploring D2 dissection followed by treatment with 1 M tegafur–0.4 M gimestat–1 M otastat potassium (S-1). Sixteen patients
were registered in a feasibility study of postoperative S-1/CDDP to the patients who underwent gastrectomy for what turned out to be a stage IV gastric cancer. Five cycles of S-1/CDDP were to be
delivered as a protocol treatment, after which the patients were recommended to receive further chemotherapy with single-agent S-1. Nineteen patients were treated after these two studies in the usual
clinical setting. They did not have distant metastasis, with the exception of minimal peritoneal deposits that were completely resected. We confirmed the prognosis among these three groups were
nearly equivalent and analyzed them as a whole.Results: All patients were diagnosed R1 after surgery, of whom 11 had P1. Fifty-six patients were administered S-1, 18 were done 6-month S-1/CDDP
followed by S-1, and 7 were done other treatment as the first line chemotherapy. The most frequent pattern of disease recurrence was peritoneal metastasis, occurring in 47 patients (58% of all
patients). Median relapse-free survival time was 412 days with a range from 28 to 2436. Median overall survival time was 691 days with a range from 37 to 3400. Two-year and 5-year survival rates were
50% and 24%, respectively. Seventeen patients are still alive without recurrence, of whom 14 (17%) are survivors for longer than 5 years. Prognostic factors for survival were examined among
clinicopathological features, which demonstrated that macroscopic type 4 was the independent prognostic factor for poor survival. Both the reccurence and survival rates revealed no significant
differences between those who had no macroscopic peritoneal metastasis and P1 groups in the present study.Conclusions: Favorable long-term outcome was obtained by the combination of
gastrectomy with curative intent and chemotherapy mainly consisted of S-1. Further investigations are warranted to decide on the optimal chemotherapeutic regimen whether to deliver it before or after
surgery and treatment after recurrence.



61.09 Oncolytic Gene Therapy Using Recombinant Vaccinia Virus GLV-1h68 Efficiently Kills Sorafenib-Resistant Hepatocellular Carcinoma

J. W. Ady1, J. Heffner1, K. Mojica1, D. Love2, L. J. Belin1, E. Klein1, T. Yu3, N. Chen3, J. Aguilar3, A. A. Szalay3,4, Y. Fong1  1Memorial Sloan-Kettering Cancer Center,Surgery,New York, NY, USA 2Weill
Cornell Medical College,Cell And Developmental Biology,New York, NY, USA 3Genelux Corporation,San Diego, CA, USA 4University Of W�rzburg,Rudolph Virchow Center For Experimental Biomedicine
And Institute For Molecular Infection Biology,W�rzburg, BAVARIA, Germany.

Introduction: Sorafenib is the standard systemic therapy for un-resectable or recurrent Hepatocellular carcinoma (HCC).  After failure of Sorafenib treatment, treatment options are poor and survival is
short. There is a great need to develop novel therapies for HCC.  One emerging field of cancer treatment involves oncolytic viruses that specifically infect, replicate within, and kill cancer cells.   In this
study we look at the ability of GLV-1h68, a vaccinia virus based on the vaccine strain that eradicated smallpox, to kill Sorafenib-resistant HCC.Methods: Sorafenib resistant (SR) HCC cell lines were
obtained by growing SNU-449 and SNU-739 in increasing concentrations of Sorafenib over a three month period.  Median lethal dose of all cell lines was determined for both the Sorafenib resistant
and wild type HCC cell lines using the Dojindo cell counting kit (CCK-8).  A green fluorescent protein (GFP) marker was used to demonstrate infectivity over time.  Cytotoxicity of GLV-1h68 to both wild-
type HCC cells and Sorafenib resistant HCC cells was determined.  Standard viral plaque assays were performed to determine viral replication.Results: The median lethal dose (LD50) of Sorafenib
was increased from 8 μM to 18 μM in SNU-739 and from 6 μM to 16 μM in SNU-449.  Both SNU-449 and SNU-739 demonstrated increased infectivity visualized by increasing GFP over time, which
corresponded to the cytotoxicity of the virus.  All cell lines showed 80% cell death by day 5 at an MOI of 1.0. GLV-1h68 showed cytotoxicity in all cell lines in a time and concentration dependent manner
(Figure).  No significant difference between the rates of cell death between the wild type and Sorafenib resistant cell lines was demonstrated at any concentration.  All cell lines supported efficient
replication of virus demonstrated by viral plaque assays.  Conclusions: Our results demonstrate that oncolytic vaccinia virus GLV-1h68 efficiently kills HCC tumor cell lines.  Sorafenib resistance has no
detrimental effect upon the ability of GLV-1h68 to cause oncolysis in HCC.  This suggests that patients who have failed treatment or developed resistance to Sorafenib remain viable candidates for
oncolytic therapy.





61.10 Peritoneal Surface Disease with Synchronous Hepatic Inv olv ement Treated with Cytoreductiv e Surgery (CRS) and Hyperthermic Intraperitoneal
Chemotherapy (HIPEC)

R. W. Randle1, C. J. Clark1, K. R. Swett2, P. Shen1, J. H. Stewart1, E. A. Levine1, K. I. Votanopoulos1  1Wake Forest University School Of Medicine,General Surgery,Winston-Salem, NC, USA 2Wake
Forest University School Of Medicine,Biostatistics,Winston-Salem, NC, USA.

Introduction: Patients with peritoneal surface disease (PSD) often present with synchronous hepatic involvement (HI). The impact of addressing the hepatic component during CRS/HIPEC on operative
and survival outcomes is not well defined.Methods: A prospective database of 1069 procedures was reviewed based on primary tumor, performance status, resection status, type of liver involvement
(superficial or parenchymal) and hepatic resection, morbidity, mortality and overall survival.Results: 105 (9.8%) CRS/HIPEC procedures were performed with synchronous liver debulking. 45 (42%)
procedures were performed for appendiceal and 33 (31%) for colon cancer. 86% underwent subsegmental hepatic resection while 22% had pathology with hepatic parenchymal involvement. Median
follow up was 54 months for patients with HI and 53 months for those without.  Median ICU and hospital stay were 1 and 9 days, respectively. 30-day Clavien grade III/IV morbidity was similar for
patients with or without resected HI (18.9% vs. 20.1%, p=0.9) as was 31 to 90-day grade III/IV morbidity (5.6% vs. 6.1%, p=1.0) and 30-day readmission rate (14.5% vs. 22.3%, p=0.17). The 30-day
mortality rate was 4.4% and 2.4% (p=0.3) for patients with and without resected HI.Median survival for all patients with low-grade appendiceal cancer was 69 months for patients with resected HI and 95
months without HI (p=0.52). Median survival for colorectal cancer patients following complete cytoreduction was 22.6 months with HI vs. 33.6 months for those without HI (p=0.14). Conclusions:
Synchronous resection of limited HI does not increase the morbidity or mortality of CRS/HIPEC procedures. The survival benefit, while still meaningful, was less for patients with HI. Resectable low
volume HI in patients with PSD from colon and appendiceal primaries should not be considered a contraindication for CRS/HIPEC procedures.



61.11 Effect of Postoperativ e Morbidity on Long-term Surv iv al After Gastrectomy for Gastr ic Cancer

L. X. Jin1, L. E. Moses1, Y. Yan2, W. G. Hawkins1, D. C. Linehan1, S. M. Strasberg1, R. C. Fields1  2Washington University,Division Of Public Health Sciences,St. Louis, MO, USA 1Washington
University,Division Of Hepatobiliary, Pancreatic, Gastrointestinal, And Oncologic Surgery/Department Of Surgery,St. Louis, MO, USA.

Introduction: Surgical resection is the only curative treatment for gastric cancer. The negative impact of postoperative complications (POCs) on long-term outcomes is well documented for many cancer
types, but has not been well described in gastric cancer. The aim of this study is to evaluate the association between POCs and long-term outcomes after surgery for gastric cancer.  Methods: A
retrospective review was performed to identify patients who underwent surgery with curative intent for adenocarcinoma of the stomach between 2000 and 2012. Patients who died within 30 days of
surgery were excluded. Pre-treatment, treatment, and follow-up data were analyzed. Ninety-day postoperative complication data was collected through retrospective chart review and graded in severity
according to the Clavien classification of surgical complications. Survival probabilities were estimated using the method of Kaplan and Meier and compared using the log-rank test. Results: A total of
167 patients were identified with median follow-up time of 15 months (range 0-149 months). The overall complication rate was 36% (n=60).  The most frequent complications were infection (12%),
anastomotic leak (6%), pneumonia (6%), and ileus (6%). Five-year overall survival (OS) for patients without perioperative complications was 41%, compared with 44% for patients with POCs (p=0.92).
Five-year disease specific survival (DSS) was 41% for patients without perioperative complications, compared with 47% for patients with POCs (p=0.92). The rate of receiving adjuvant therapy did not
differ significantly between patients who experienced POCs and those who did not (42% vs 55%, p=0.13).  Conclusions: In our series, post-operative complications were not associated with long-term
outcomes in patients undergoing surgery for adenocarcinoma of the stomach.  This may be due, in part, to the similar rates of adjuvant therapy in both groups.  Associations between specific
complications and long-term outcomes cannot be excluded in this single-center analysis but may be explored in a larger cohort of patients.  



61.12 Esophageal Tumor Thickness on Computed Tomography as a Predictor of Residual Tumor in Esophageal Adenocarcinoma Following Preoperativ e
Chemoradiation

A. M. Francis1, A. M. Correa1, S. L. Betancourt-Cuellar2, J. Y. Kim6, B. Sepesi1, J. A. Ajani3, R. Komaki4, J. Erasmus2, D. M. Maru1, R. J. Mehran1, D. C. Rice1, J. A. Roth1, A. A. Vaporciyan1, G. L. Walsh1,
W. L. Hofstetter1, S. G. Swisher1  1University Of Texas MD Anderson Cancer Center,Cardiovascular & Thoracic Surgery,Houston, Texas, USA 2University Of Texas MD Anderson Cancer
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Introduction: Locally advanced esophageal cancer (EC) often requires a multimodality treatment approach involving preoperative chemoradiotherapy (CRT) followed by surgical resection.  The ability to
predict those patients with residual disease following CRT is currently limited, thus making esophageal preservation strategies controversial.  This study sought to determine if the measurement of
esophageal tumor thickness on computed tomography (CTET) pre- or post-CRT allows for the identification of a subset of patients at high risk of residual disease dictating mandatory esophageal
resection.Methods: Medical records of 344 patients with esophageal adenocarcinoma who underwent CRT followed by surgical resection (2002-2010) were reviewed; 271 patients had both pre- and
post-CRT CT scans available for review.  Pre- and postCTET measurements were averaged across three readers.  CTET, EUS measures (T stage, tumor length, presence of stricture), PET SUV values
and postEGD biopsy were interrogated on univariate and multivariate analyses to identify variables associated with residual tumor (histologic tumor viability > 0%) (N=230).Results: The inter-observer
agreement was strong across preCTET (R=0.866) and postCTET readings (R=0.745).  Univariate analysis identified preCTET (p=0.018) and postCTET (p=0.003) to be strong predictors of residual
tumor.  Recursive partitioning stratified CTET into three distinct groups based on risk for residual tumor: LOW-RISK = preCTET < 12.5mm and postCTET < 14.1mm (52%, N=14/27), INTERMEDIATE-
RISK = preCTET >12.5mm and postCTET <14.1mm (70%, N=80/114), and HIGH-RISK = postCTET >14.1mm (85%, N=110/130).  Increasing postCTET is associated with increasing risk of residual
tumor, identifying postCTET >21mm as an extremely high-risk patient group (100%, N=14/14).  Multivariate analysis identified CTET (p=0.001, HR 5.86), presence of stricture on preEUS (p=0.001, HR
3.23), positive postEGD biopsy (p=0.043, HR 2.94) and male gender (p=0.043, HR 2.82) to be independent predictors of residual tumor.  CTET alone has a 93.1% sensitivity to predict residual tumor
with an area under the receiver-operating characteristic (ROC) curve of 0.655 (95% CI: 0.570-0.741).  Combining CTET with other independent predictors improves the area under the ROC curve to
0.764 (95% CI: 0.697-0.830).Conclusions: Esophageal tumor thickness measurements obtained from pre- and post-CRT CT scans can be combined to create a risk scoring classification system
for predicting residual tumor.  CTET is a reliable, easily-obtainable measure that can be used to help determine if a patient requires surgical resection.  A postCTET > 21mm identifies a subset of
patients that should not be selectively followed and mandate surgery.



61.13 Dyslipidemia as a Possible Risk Factor for Hepatocellular Carcinoma in Nonalcoholic Fatty Liv er Disease without Cirrhosis

P. R. Varley1, A. Sourianarayanane2, J. Behari2, A. Tsung1  1University Of Pittsburg,Department Of Surgery,Piitsburgh, PA, USA 2University Of Pittsburg,Division Of Gastroenterology, Hepatology, And
Nutrition,Piitsburgh, PA, USA.

Introduction: While hepatocellular carcinoma (HCC) has been classically linked to viral hepatitis and alcoholic liver disease, the possibility of nonalcoholic steatohepatitis (NASH) progressing to
cirrhosis and placing patients at risk for HCC has been well documented. Perhaps the more concerning observation is the incidence of HCC in non-cirrhotic nonalcoholic fatty liver disease (NAFLD)
which has been recently reported by multiple groups. While the overall risk of HCC in this group is low, the prevalence (estimated at 30-40%) of NAFLD in Western countries makes it an important area
of investigation.Methods: Patients without history of alcohol abuse, viral hepatitis or hereditary liver disease treated at our institution for HCC were identified through a search of the electronic medical
record. Within this subset, patients with a clinical history of NAFLD at the time of diagnosis, as well as those patients who had evidence of hepatic steatosis based on imaging, liver biopsy or surgical
pathology were selected. These patients were stratified into groups based on fibrosis score, and the groups were compared with univariate analysis. Continuous variables were analyzed with the
Wilcoxon Rank Sum test due to their nonparametric nature, and categorical variables were analyzed with Pearson’s chi square test and Fisher’s exact test. Significance was considered at p <
0.05.Results: A total of 73 patients eligible for inclusion were identified. Of these patients, 51 had either bridging fibrosis or cirrhosis (F=3 or 4), while 22 had a fibrosis score less than or equal to 2.
Gender was not related to level of fibrosis, however younger age was significantly associated with bridging fibrosis/cirrhosis (Table 1). While the total number of risk factors for the metabolic syndrome
was not associated with level of fibrosis, both hypertension and dyslipidemia were significantly more common in the F=0-2 group.Conclusions: In NAFLD patients with HCC, the presence of specific
components of the metabolic syndrome are associated with HCC carcinogenesis in non-cirrhotics. Our data support the hypothesis that dyslipidemia may lead to the development of HCC in non-
cirrhotic NAFLD patients, perhaps via upregulation of circulating inflammatory factors. Understanding the pathogenesis of HCC in non-cirrhotic NALFD patients may inform efforts to develop improved
risk modification and screening strategies within this group.



61.14 Slug Modulates Colon Cancer 5-Fluorouracil Sensitiv ity Through miR-145 Repression.

D. Quirk1, V. J. Findaly1, C. Wang1, K. Hurst1, S. G. Vaena1, D. K. Watson1, E. R. Camp1  1Medical University Of South Carolina,Charleston, Sc, USA.

Introduction: Increased expression of the epithelial-to-mesenchymal (EMT) transcriptional factor Slug leads to 5-Fluorouracil (5FU) chemotherapy resistance although the mechanism is unclear. The
tumor suppressor miR-145 has demonstrated an inverse relationship with EMT. Therefore, we hypothesized that Slug may mediate 5FU resistance through inhibition of miR-145 in colorectal cancer
(CRC) and that miR-145 replacement therapy may represent a novel therapeutic option to enhance current CRC treatment strategies.Methods: DLD-1 colon cancer cells were transfected with a Slug
(DLD-1 slug) or empty (control) pCMV-3Tag-1 vector and maintained in G418 to maintain stable pools.  Transient miR-145 expression was achieved using pEZX-MR04 plasmid with a scramble control
plasmid.  miR-145 expression was assessed by Taqman assay and cell viability was determined by trypan blue exclusion cell counting method. Results: SW620, HT29 and DLD-1 colon cancer cells
were assessed for 5FU sensitivity and DLD-1 cells demonstrated the greatest sensitivity together with the highest levels of miR-145 and low Slug levels. Slug DLD-1 cells demonstrated significantly
reduced 5FU sensitivity compared to control. Concurrently, miR-145 was significantly decreased (24-fold; p < 0.05) in Slug DLD-1 cells compared to control. Finally, miR-145 replacement significantly
decreased cell viability of Slug DLD-1 cells (p<0.01) and enhanced in vitro 5FU chemotherapy sensitivity by 26% compared with scramble control transfection (p<0.05).Conclusions: Our data
demonstrates that Slug mediated 5FU resistance is associated with miR-145 repression and that miR-145 replacement therapy can enhance chemosensitivity.  Hence, miR-145 replacement therapy
may represent a novel therapeutic option for CRC to overcome treatment resistance related to EMT.



61.15 Minimally Inv asiv e Resection Of Hepatic Metastases From Colorectal Cancer Reduces Time To Initiation Of Adjuv ant Chemotherapy

K. Han1, B. J. Golas1, Z. M. Dong1, A. P. Chidi1, J. L. Steel1, D. A. Geller1, A. Tsung1  1University Of Pittsburgh,Department Of Surgery,Pittsburgh, PA, USA.

Introduction: Studies have shown that in patients with colorectal metastases to the liver, earlier administration of adjuvant chemotherapy can result in better treatment outcomes. The aim of this study
was to determine if patients undergoing minimally invasive resection (MIR) experience shorter intervals between surgery and initiation of adjuvant chemotherapy compared to those undergoing open
resection (OR).Methods: We matched 62 patients who underwent MIR for hepatic colorectal metastases to 62 controls who underwent OR from 2007-2013.  Patients were matched based on
demographics, comorbidities, extent of resection, performance status, and tumor characteristics.Results: No significant difference was found between the OR and MIR groups in patient age (mean:
65±12.6 vs. 62 ±11.6, p= 0.33), gender (p= 1.0), comorbidities, extent of liver resection (major liver resection: 14.3% vs. 8.6%, p= 0.45), or performance status (ASA of 3 or 4: 85.3% vs. 88.6%, p= 0.69).
Length of hospital stay (median: 5 vs. 4 days, p= 0.003) and post-operative morbidity (42.9% vs. 20%, p= 0.04) were higher among patients in the OR group.  Preliminary data demonstrate that more
MIR patients received adjuvant chemotherapy than OR patients. The average time interval between surgery and initial dose of chemotherapy was 62 days (range: 29-150 days) for OR patients and 45
days (range: 27-129 days) for MIR patients.Conclusions: Patients who undergo MIR of hepatic colorectal metastases experience significantly fewer complications and shorter length of hospital stay
than those who undergo OR.  Preliminary data suggest that MIR patients commence adjuvant systemic chemotherapy within a shorter time interval following surgery than those undergoing OR.



61.16 Utilizing RNA aptamers for Biomarker Discov ery in a Nov el Cell Culture System for Hepatocellular Carcinoma

I. A. Naqvi1, P. Ray1, S. S. Choi1, A. Diehl1, R. R. White1  1Duke University,School Of Medicine,Durham, NORTH CAROLINA, USA.

Introduction: Hepatocellular carcinoma (HCC) is the second leading cause of cancer-related death in the world and is particularly deadly because it is not usually discovered until late stages of
disease. Current biomarkers (α-fetoprotein) lack sensitivity and specificity. Our lab has taken a unique approach to identifying biomarkers utilizing aptamers, a class of artificial, single-stranded RNA
oligonucleotides that specifically bind to target proteins with antibody-like affinities. Aptamers are generated by repeatedly screening complex RNA libraries for binding to protein targets. The versatility of
this selection process has led to the development of techniques for selection against more complex targets, such as whole cancer cells and secreted proteomes (secretomes).  Our hypothesis is that
aptamers that specifically bind the HCC secretome will identify serum protein biomarkers for HCC.Methods: We chose to select aptamers against the proteins secreted from a unique in vitro model of
the HCC microenvironment. We mirrored the microenvironments of both HCC and normal liver tissue by utilizing two co-culture systems: 1) human hepatocellular carcinoma cells (Huh-7) with hepatic
stellate cells (normal liver stromal cells-HSC) to model HCC livers and 2) normal human hepatocyte cells (THLE-2) with HSCs to model normal livers. The co-cultures were grown to confluence,
creating direct cell-cell contact, and then switched to serum free media for collection of secreted cancer proteins (HCC secretome, HS) and normal secretome (NS). Our RNA pool was then alternately
incubated with our two secretomes. With each round of selection, RNAs binding to NS were discarded, and RNAs binding to HS were recovered and amplified.  Results: This selection process was
repeated 7 times.  Binding affinity for HS increased over successive rounds, while binding affinity for NS decreased (Figure).  The final pool of RNA has high binding affinity for HS, and identification of
the specific RNA sequences (candidate aptamers) that bind HS is ongoing.  Conclusions: We believe that this co-culture system better recapitulates the in vivo environment because it creates direct
contact between different cell types that are known to communicate through secreted proteins. Therefore, the aptamers that specifically bind our cancer secretome over the normal secretome may bind
to proteins that are specifically secreted by HCC tumors in vivo.  In future studies, aptamers will be screened for binding activity against serum samples from patients with HCC and controls.  We will
then utilize affinity purification followed by mass spectrometry techniques to identify their potentially novel protein targets.
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Introduction: Survival of medically underserved patients with hepatocellular carcinoma (HCC) is poor given advanced liver disease and stage at presentation. Choice of treatment modality, which may
be aimed at palliation, is heavily influenced by its impact on quality of life (QoL). Our hypothesis was the newer European Organisation for Research and Treatment of Cancer (EORTC) HCC18 survey
would correlate better with symptoms associated with advanced liver disease than the older, Edmonton Symptom Assessment System (ESAS). Methods: Patients with HCC treated at a county hospital
in Houston, Texas, between 2012-2013 dates were recruited for inclusion in this prospective study. After enrollment, the ESAS and HCC18 (English or Spanish) were administered and again 6 weeks
later. Each ESAS question is assigned a value between 0 and 10 with the total score (the ESAS distress score) from 0 to 100; higher scores indicate worse symptoms. HCC18 items are grouped into
symptom complex (fatigue, jaundice, pain, body image, abdominal swelling, fever, nutrition and sexual function) and linearly transformed to a number from 0 to 100. Demographic and clinical data were
collected. Lab values were used to calculate model for end-stage liver disease (MELD) score. Wilcoxon sign rank test was used to test significance of nonparametric paired continuous variables.
Correlation between ESAS and HCC18 was assessed using Pearson’s correlation coefficient. Results: A total of 43 patients were enrolled in the study, 4 patients died before completing the second
survey.  The mean age was 55 years (SD 5.9); 81% were male. The majority of patients were minorities (n=5 Caucasian, n= 24 Hispanic, n= 13 African-American, n=1 Asian). The median MELD score
was 8.8 (interquartile range, 5.5 – 13.2) and median ESAS was 33 (IQR 19 - 46).  The ESAS score correlated with all HCC18 symptom complexes, especially fever, pain and fatigue (table). MELD score
correlated with HCC18 symptom complexes of body image, jaundice, abdominal girth and ESAS (p<0.05). Fourteen patients completed both surveys which demonstrated 3 HCC18 symptom
complexes worsened significantly: pain, nutrition and sexual function. There was no significant change in the median ESAS score over 6 weeks.Conclusions: Considering the shortened survival for
medically underserved HCC patients, quality of life is an important patient-centered outcome. In this cohort, both ESAS and HCC18 correlate in part to the severity of liver disease, but the HCC18 may be
more sensitive to acute changes over time. Palliative care interventions should be focused on symptoms that deteriorate rapidly and/or contribute the most to quality of life given suboptimal survival.



61.18 Reoperation after HIPEC: Long-Term Analysis
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Introduction: Radical debulking followed by heated intraperitoneal chemoperfusion (HIPEC) is recognized as an effective treatment for peritoneal surface malignancies. Extensive abdominopelvic
operations and chemoperfusion are known to promote the formation of diffuse, thick adhesions, making subsequent abdominal procedures difficult. The feasibility of subsequent abdominal operations
following radical tumor debulking and HIPEC is unclear.Methods: Abdominopelvic tumor debulking and HIPEC performed at a tertiary care center were identified from a prospectively maintained
database. Subsequent abdominal operations including indication for reoperation, time to reoperation, time spent performing adhesiolysis, and associated postoperative complications were
analyzed.Results: 49 patients were identified who underwent HIPEC from April 2008 to April 2013. Operations were performed for various tumor types, including appendiceal (24.5%), colon (26.5%),
ovarian (6.1%), mesothelioma (4.1%), gastric (4.1%), and other or undifferentiated (34.7%). 19 subsequent abdominal operations were performed on 16 patients, for tumor recurrence with curative
intent (n=11), obstruction due to benign adhesive disease (n=3), suspicion of abdominal sepsis (n=1), symptomatic ventral hernia (n=1), ostomy revision (n=1), gastric stromal tumor resection (n=1),
and abdominal wall mass resection (n=1). Repeat HIPEC was performed in 9 of 11 reoperations for recurrence. Time to reoperation averaged 383 days (range 10 to 939 days, median 386 days).
Abdominal access was difficult in the majority of cases but was achieved within an average of 79 minutes (range 45 to 120 minutes). 30-day complication rate after reoperation was 36.8%, and mortality
was 10.5%. Of the two deaths, one was due to a cardiac event and the other was associated with progression of disease.Conclusions: Previous radical debulking and HIPEC are not contraindications
to subsequent abdominal operations in patients with peritoneal surface malignancies. Abdominal operations can be successfully performed in these patients. Although reoperation was most
commonly performed for recurrence, surgery was required for several non-malignant conditions. While significant time must be spent performing adhesiolysis to adequately assess the abdominal
cavity for recurrent disease, postoperative complication rates are acceptable for this high-risk patient group. Patient selection, focusing on treatment goals in the setting of recurrent disease, remains
critical for optimal care.



61.19 Treatment of intrahepatic cholangiocarcinoma (ICC) inv ading the portal v ein. a group analysis of 20 cases
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Introduction: Involvement of the portal vein (PV) has traditionally been considered a relative contraindication to resection for intrahepatic cholangiocarcinoma (ICC). Combined resection of the liver and
PV for ICC can be performed safely and results in long-term survival in select patients. This study evaluated surgical techniques and results of patients with tumors who had undergone liver resection
with partial resection and reconstruction of the PV.Methods: We performed a retrospective analysis of all patients who underwent combined liver and PV resection and reconstruction, who were node-
negative from CT or MRI. 20 patients undergoing hepatic and PV resection from Feb 2011 to June 2013 were reviewed.Results: Resections were carried out for intrahepatic cholangiocarcinoma (ICC)
(n=20). Resections performed in right trisegmentectomies in 5 cases, left trisegmentectomies in 4 cases, middle lobectomy (mesohepatectomy) in 1 case, right hemihepatectomy in 6, and left
hemihepatectomy including the caudate lobe in 4 cases. In 17 patients, a direct suture of the PV was performed; in 3 patients after resection of up to 2-5cm of the portal vein, the PV was performed an
end-to-end anastomosis. With a follow-up of 24 months, median survival time was 10 months (range 1 to 24 months). 12 patients died of recurrent malignancy. Among the patients suffering from
intrahepatic cholangiocarcinoma (ICC), one case is still alive at 24 months after resection. one-year overall survival was 65.2% (95% confidence interval) and disease-free survival was 41.2% (95%
confidence interval).Conclusions: The occurrence of some ICCs has relationship with HBV infection, liver cirrhosis, hepatolithiasis, and liver fluke infestation. Although recurrence rate represents a
frequent problem in ICC, liver resection combined with PV resection and reconstruction is a feasible procedure, which can significantly prolong survival.
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61.20 Racial Disparit ies in Clinical Presentation and Surgical Outcomes in Patients with Carcinoid Tumors

J. H. Uhr1, R. P. Warner4, C. M. Divino1  1Icahn School Of Medicine At Mount Sinai,Department Of Surgery,New York, NY, USA 4Icahn School Of Medicine At Mount Sinai,Division Of Gastroenterology,
Department Of Medicine,New York, NY, USA.

Introduction: Racial disparities in healthcare are well documented for a wide range of diseases. Recent descriptive epidemiological studies have shown that the prevalence of NETs in black patients
has grown disproportionately compared to white patients over several decades. Multiple studies report that black NET patients have lower overall survival rates. However, in-depth investigation of racial
disparities in small bowel carcinoid patients is lacking in the literature. Methods: With Institutional Review Board approval, data was collected retrospectively on patients who underwent resection of
small bowel carcinoid/NETs from 2009 through 2013. Data include demographics, diagnostic tests, surgical procedures, pathological findings, adjuvant treatments, and survival. Average follow up time
from surgery was 20.83 months. Measures of surgical outcomes include death as a surgical complication, minor complications (superficial infections, UTIs, postoperative emesis, etc.), major
complications (small bowel obstruction, anastomotic leaks, changes in cardiac activity), recurrence rates, and long-term survival. All statistical analyses were performed using SAS and SPSS v20
software. Results: Of 81 patients in this study, 62 were white, 9 were black, and 10 were Hispanic. There were 42 female patients and 39 males. Hispanic patients were diagnosed at a significantly
younger age than white patients (49.2 vs. 58.65, p<0.049). Hispanic patients also underwent resection of their carcinoid tumors at a younger age than white patients (p<0.049). There were no
differences in age of diagnosis (p<0.256) or age of surgery (p<0.166) between white and black patients. Hispanic patients were significantly more likely than white and black patients to die from
complications from surgery (p<0.0263), although no differences were found in rates of minor complications (p<0.559) or major complications (p<0.157). The recurrence rate was 21.9%, which was not
significantly different across white, black, and Hispanic patients. (p<0.192). Mean time from surgery to recurrence was 15.13 months (p<0.904). The long-term survival rate of 96% did not differ across
the groups (p<0.082).Conclusions: Hispanic patients were found to be diagnosed with carcinoid tumors at a younger age than white patients. They were also found to have worse surgical outcomes
than white and black patients, specifically higher rates of mortality. These results suggest that racial disparities exist in both presentation of and surgical outcomes in carcinoid patients. They raise
important questions about the origin of these disparities, as well as suggest the need for reevaluating current methods of screening for and treating small bowel carcinoid in order to reduce disparities.
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62.01 Presence and Clinical Significance of Polyomav irus in Merkel Cell Carcinoma of Unknown v s. Known Primary Cutaneous Origin

K. T. Chen1, J. Y. Sun4, A. Turaka2, Y. Tang4, J. M. Farma1, H. Wu3  1Fox Chase Cancer Center,Surgical Oncology,Philadelphia, PA, USA 2Fox Chase Cancer Center,Radiation Oncology,Philadelphia,
PA, USA 3Fox Chase Cancer Center,Pathology,Philadelphia, PA, USA 4Memorial Sloan-Kettering Cancer Center,Laboratory Medicine,New York, NY, USA.

Introduction: We have previously reported that patients with Merkel cell carcinoma (MCC) of unknown primary (UP) have a better prognosis compared to patients with MCC of known primary cutaneous
(PC) origin. A viral cause for MCC has been suggested, as human polyomavirus (Merkel cell polyomavirus, MCPyV) has been identified in up to 80% of MCC tumors. We sought to evaluate the presence
of MCPyV in nodal tissues of patients with UP vs. PC MCC, and to correlate this with clinical outcomes.Methods: We selected five patients with UP MCC and six patients with PC MCC with nodal
metastases in adequate formalin-fixed, paraffin-embedded (FFPE) tissue. We also identified six patients with nodal metastases from either melanoma (n=4) or breast (n=2) to serve as controls.
Tissues were de-paraffanized and total nucleic acids extracted using Qiagen tissue kit. Both MCPyV and human beta-actin gene were amplified and detected by real-time PCR. Clinical data and
outcomes were compared.Results: Human beta-actin was identified in all tissue samples. MCPyV was not detected in any of the control tissues (melanoma or breast). MCPyV was detected in 3 out of 6
patients with PC MCC, as well as 3 out of 5 patients with UP MCC. Although sample sizes were small, there was no correlation with MCPyV positivity and location of nodal metastasis, positive lymph
node ratios, recurrence-free survival or overall survival. The median age of patients who stained positively for MCPyV was significantly lower than those who did not (58 years vs. 76 years,
p<0.005).Conclusions: With our preliminary data, MCPyV positivity does not appear to affect survival in MCC, or UP vs. PC status, and cannot be used as a mechanistic explanation for improved survival
in patients with UP MCC.         



62.02 Financial Burden of Prophylactic Nailing of the Femur on the Medicare System in the United States.

K. Gendi1, J. Heiner1  1University Of Wisconsin,School Of Medicine And Public Health,Madison, WI, USA.

Introduction: Physicians in the United States treated over 142,000 patients in the Medicare system with metastatic disease to the skeleton in the year 2010 alone. This suggests that the amount of
orthopedic oncology services and their associated costs could be a strain on Medicare. For those with secondary malignant neoplasms in the femur, prophylactic nailing is often used to reduce
morbidities and enhance their quality of life. This study aims to assess the cost and financial burden of the procedure on the Medicare system.Methods: The Current Procedural Terminology (CPT)
codes of Medicare patients undergoing prophylactic treatment of the femur (CPT code 27495) from 2005-2010 were searched using PearlDiver Technologies Inc. These patients were crossed with
having International Classification of Disease-9 (ICD-9) codes for secondary malignant neoplasms of the bone. Facility charges, Medicare reimbursement and length of hospital stay were extracted
from these patient files.Results: From 2005-2010, there was a mean of 1,280 inpatient Medicare cases of prophylactic treatment of the femur when the patient had metastatic disease. During this time,
there was an increase in the patients with metastatic disease to the skeleton; however, there was no significant upward trend of increased prophylactic nailing. Likewise, there was no significant
upward trend in estimated total hospital charges or total Medicare reimbursement after adjusting for inflation. However, there was a significant upward trend in average Medicare reimbursement per
patient and average hospital charges per patient after adjusting for inflation. The mean length of hospital stay for each patient was 6.8 days.Conclusions: Since the number of patients with secondary
neoplasms to the skeleton has increased from 2005 to 2010, the number of patients with lesions in the femur must have also increased. Despite this, the lack of an increase in prophylactic nailing
procedures most likely signifies an increase in other treatments that can prevent a pathologic fracture like bisphosphonates and radiation therapy.



62.04 Association of Rosacea and Angiosarcoma/Lymphangiosarcoma

S. P. Olsen1, J. A. Gorski1, S. W. Fosko1, E. S. Armbrecht1, Y. Hurley1, N. C. Zeitouni2, F. E. Johnson1  1Saint Louis University School Of Medicine,Surgery, Dermatology, Public Health,St. Louis, MO,
USA 2Roswell Park Cancer Institute,Dermatology,Buffalo, NY, USA.

Introduction: Isolated case reports have suggested that rosacea, and particularly rhinophyma (a consequence of rosacea), might lead to angiosarcoma or lymphangiosarcoma in rosacea-affected
tissues.  As in Stewart-Treves syndrome, angiosarcoma/lymphangiosarcoma in rosacea-affected tissue features lymphatic obstruction, prominent varicose veins, edema and other features of chronic
inflammation.   Reflecting the rarity of angiosarcoma/lymphangiosarcoma arising in rosacea-affected tissues (particularly those with phymatous features), no reports aiming to quantitatively establish a
causal relationship have been published, to our knowledge.  Recent evidence points to an aberrant innate immune reponse, mediated by altered endogenous polypeptides known as cathelicidins, as a
primary pathogenic event in rosacea.  Cathelicidins are pro-inflammatory and vasoactive agents that cause the excessive inflammation in rosacea.  Rosacea-affected skin displays excessive
angiogenesis and lymphangiogenesis even in its early stages.  It is thus increasingly plausible that rosacea is an authentic risk factor for angiosarcoma and lymphangiosarcoma.  With this in mind, we
sought to carry out a population-based analysis to confirm or refute an association between rosacea and sarcoma.Methods: We created a one-page data sheet to abstract pertinent data from the
records of patients with head and neck sarcomas of all subtypes.  The data sheet also had entries for other possible causes of sarcoma such as prior radiation exposure, genetic predisposition, etc;
pathology reports were attached, as available.  We requested and received data from Roswell Park Cancer Institute and calculated the crude odds ratio for this classic case-control study.  IRB approval
was obtained.Results: We received record abstractions for 228 patients spanning years 1969-2012.  We rejected the 30 cases of Kaposi’s sarcoma, Ewing’s sarcoma, sarcomas not in the head and
neck region, and carcinomas.  Thus, we included 198 soft tissue and skeletal cases with head and neck sarcomas of all subtypes.The calculated odds ratio was 11.9 (95% confidence interval 1.05,
136.0).  Thus, the odds of having a history of rosacea were 11.9 times greater for cases of angiosarcoma or lymphangiosarcoma than for all other soft tissue or skeletal sarcomas.Conclusions: This is
the first analysis designed to detect an association between rosacea and head and neck angiosarcoma and lymphangiosarcoma, as far as we are aware.  An association was demonstrated, but the
confidence interval is wide.  We are obtaining access to additional large data sets suitable for replication of the analysis.



62.05 Patterns of hospital readmission after major cancer surgery

K. B. Stitzenberg1, Y. Chang1  1University Of North Carolina At Chapel Hill,Surgery,Chapel Hill, NC, USA.

Introduction: Hospital readmissions are costly and have been recognized as a potential marker for poorer quality care. Though the rate of readmissions after major cancer surgery appears to be high,
the patterns of and risk factors for readmission are poorly understood. We hypothesize that there are consistent, identifiable risk factors for readmission after major cancer surgery that may be potential
targets for future interventions.Methods: SEER-Medicare data were used to identify all patients who underwent major extirpative surgery for bladder, esophagus, lung, or pancreas cancer from 2001-
2007. 30- and 90-day readmission rates as well as risk factors for readmission were examined.Results: A total of 24,416 patients (4167 bladder, 1345 esophagus, 16588 lung, 2316 pancreas) met
inclusion criteria. 30-day and 90-day readmission rates were high for all tumor types: bladder 29% / 42%, esophagus 18% / 32%, lung 13% / 23%, pancreas 21% / 34%. 32.8% of readmitted patients
(2139/6514) were readmitted more than once by 90 days. Risk factors for initial readmission at 30 and 90 days were very similar. Table. The strongest predictors of initial readmission across disease
sites were longer length of stay and discharge to skilled nursing facility from index admission. Patients with 2+ coded comorbidities also had high rates of readmission. Readmission rates were not
consistently associated with hospital procedure volume or distance from patient home to hospital. 29-35% of patients were readmitted to a different hospital than where procedure was performed. The
median 90-day total costs of care were 36-68% higher (+$17-18K) for readmitted patients. Long-term survival for readmitted patients was considerably worse than for patients who were not readmitted.
Figure.Conclusions: The burden of readmissions after major cancer surgery is very high and costly. Across tumor sites, the greatest risk factors for readmission are related to patient comorbidity and
performance status at the time of discharge from the index admission. Readmission does not appear related to early discharge or hospital volume. Further work is needed to identify specific
comorbities or post-operative complications that place patients at risk for readmission. Potential targets for readmission reduction initiatives include patient selection, optimization of comorbidities,
rehabilitation, and early post-discharge follow-up.





62.06 Increasing Rates of Shav e Biopsy in The Diagnosis of Melanoma: Factors contr ibuting to Upstaging

J. C. Slater1, S. Sahajwani1, J. L. Zapas1,2,3  1Medstar Union Memorial Hospital,Surgery,Baltimore, MARYLAND, USA 2Medstar Franklin Square Medical Center,Surgical Oncology,Baltimore,
MARYLAND, USA 3Medstar Georgetown University Medical Center,Surgery,Washington, DISTRICT OF COLUMBIA, USA.

Introduction: Historically, shave biopsy for the diagnosis of pigmented skin lesions was regarded as anathema. Recent retrospective studies have defined rates of upstaging of melanoma primary
tumors (Breslow depth) ranging from 3 – 13%. Although rates of re-operation for upstaging remain low (3% or less), an analysis of these cases may lead to pre-biopsy factors influencing the decision
to perform shave biopsy under certain clinical conditions. Methods: A retrospective review spanning a 10 year time period (2003 – 2013) identified 771 patients with primary tissue biopsies referred to a
single center for treatment. Of these, 163 were identified as shave biopsies on the pathology report. A chart review was performed to identify demographic factors (age, sex, date of presentation) and
clinical factors (anatomic site and T stage) that may be related to final upstaging of these shave biopsies.  Pathology reports were reviewed and classified by T stage according to the Seventh Edition of
the AJCC Cancer Staging Manual. Results: There were 163 (21%) patients who had a shave biopsy.  Of these, 82 (50%) were men, median age 64 (range 17-97) years and 81(50%) were women, aged
51 (20-95) years.  A total of 16 (10%) were upstaged (T stage) by wide excision.  Eleven (69%) of these were men, median age 76 (62-97) years, while 5 (31%) were in women aged 82 (21-95) years.
 The incidence of shave biopsy increased over time as 48 (29%) were from patients seen in the first five years of data collection, while 115 (71%) were in the second five year period.  Of the upstaged
patients, only 4 (25%) were from patients in the first five years of data collection while 12 (75%) were from patients in the second five years. The anatomic sites for the upstaged patients were head and
neck- 9 (56%) trunk - 4 (25%), and extremity -3 (19%).   Upstage from T1 to T2 was the most common change in pathologic staging with 6 (37%) patients.  T2 to T3 (3 patients), T2 to T4 (2 patients), and
T3 to T4 (2 patients) upstaging were the next most common.  There was 1 patient each with upstaging from T1 to T4, T1 to T3, and Tis to T2.  Only two of the upstaged patients (or 1.2 % of all shave
biopsies) required further surgery of their melanoma. Conclusions: The incidence of shave biopsy is increasing over time. Although shave biopsy remains a better alternative than no biopsy in the
diagnosis and treatment of suspicious pigmented lesions, a significant number will be upstaged by definitive surgical excision. In an era of new targeted therapies being tested in the adjuvant setting,
the accuracy of the preoperative T stage can be improved by modifying the biopsy technique on those lesions that are discovered on the head and neck as well as the trunk of male patents suspected of
harboring melanoma.  



62.07 Metaplastic Carcinoma of the Breast: A Clinical Outcomes Study using 1,751 Patients from the Surv eillance Epidemiology and End Result (SEER)
Database (2000-2010)

P. Shoor1,3, R. S. Chamberlain1,2,3  1Saint Barnabas Medical Center,Department Of Surgery,Livingston, NJ, USA 2University Of Medicine And Dentistry Of New Jersey,Department Of Surgery,Newark,
NJ, USA 3Saint George's University,Grenada, Grenada, Grenada.

Introduction: Metaplastic carcinoma of the breast (MC) is a group of rare heterogeneous breast carcinomas which exhibits a pure nonglandular or mixed glandular and nonglandular morphology with
epithelial differentiation.  MC represents less than 1% of invasive breast cancers diagnosed annually, compared to infiltrating ductal carcinoma (IDC) which comprises 50-70%.  Due to its relative rarity,
there is no reliable data on the prognosis of MC.  This report represents the largest report on MC and sought to analyze demographics, pathology, and clinical outcomes of MC compared to IDC
patients.Methods: Demographic and clinical data on 1,751 MC patients and 422,980 IDC patients was abstracted from the SEER database (2000-2010).  Abstracted data included age, gender, race,
tumor grade, tumor stage, clinical management (radiation, surgery), survival duration and mortality.  Categorical variables were compared using the Chi square test, and continuous variables were
compared using analysis of variance (ANOVA).  Kaplan-Meier analysis was used to compare long term actuarial survival between groups.  Data analysis was performed using IBM®SPSS
v20.0.Results: Both MC and IDC are most common in Caucasian women, however MC presents significantly later in life (p < 0.001).  MC is far less common in males (p = 0.001).  16% of MC occurred
in African Americans compared to 10.4% of IDC (p < 0.001).  64.1% of MC was poorly differentiated compared to 37.2% of IDC (p < 0.001).  7.4% of MC patients versus 5.1% of IDC patients had distant
metastases at the time of diagnosis (p < 0.001).  MC was ER/PR positive in only 13% and 10.9% respectively, compared to IDC which was 68.8% and 57.6% respectively (p < 0.001).  Surgery was the
primary treatment for MC and IDC patients, with radiation provided to 43.5% (MC) and 46.7% (IDC) (p < 0.001).  MC mean survival (39.61 ± 32.6 mo.) was significantly lower than IDC (53.21 ± 37.2, p <
0.001).  2-year and 5-year MC survival was 77% and 52% compared to 88% and 64% for IDC.  Kaplan-Meier actuarial survival curves show decreased survival for MC patients (7.1 years vs. 8.7 years in
IDC, p < 0.001).Conclusions: MC is a rare but aggressive subtype of breast cancer that is typically higher grade and is diagnosed at a later stage compared to IDC.  MC is proportionately far more
prevalent in African Americans than is IDC.  MC is significantly less likely to express ER and PR, and is associated with decreased 2 and 5-year survival rates compared to IDC.  Clinical awareness of
the prognosis of this aggressive breast cancer subtype should permit more appropriate consideration of treatment regimens and radicality.



62.08 Morbidity after Lymph Node Dissection for Melanoma in Octogenarians: A Rev iew of the NSQIP Database

T. H. Henry1, E. K. Bartlett1, C. Meise1, D. L. Fraker1, R. R. Kelz1, G. C. Karakousis1  1University Of Pennsylvania,School Of Medicine,Philadelphia, PA, USA.

Introduction: Lymph node dissection (LND) is recommended for patients with melanoma and regional nodal metastases, but can be associated with significant morbidity. Recent data suggest that
completion LND may not be performed in an appreciable number of cases, particularly in the elderly, where there may be likely increased concerns for morbidity. We aimed to determine if LND for
melanoma in elderly patients was associated with increased morbidity.Methods: Using the ACS NSQIP database (2005-2011), we identified all patients with melanoma undergoing LND. Patient
characteristics, procedural factors and post-operative events were compared for patients < and  ≥80 years using the Chi-square test or the Fisher’s exact test, as appropriate. Multivariate logistic
regression analysis was performed to evaluate the adjusted risk of post-operative morbidity amongst patients ≥80 years.Results: Of 1062 patients undergoing LND for melanoma, 91% (n=969) were
<80 years and 9% (n=93) were ≥80 years. Compared to patients <80 years, elderly patients were less likely to be overweight/obese and to smoke (60% vs. 77% p=<0.0001 and 3% vs. 19%; p=0.002,
respectively), and more likely to be white (96% vs. 84%, p=0.006) and to have a history of coronary artery disease, hypertension, and neurologic disease (p=<0.0001 for each). Anatomic site of LND did
not vary significantly with age, although inguinal LND was less common in those ≥80 (36% vs. 29%, p=0.32). There was no difference in overall morbidity identified between the two age groups (9% <80
vs. 11% ≥80, p=0.58). Likewise, LOS did not significantly differ between age groups (1.5 days <80 vs. 1.8 days ≥80, p=0.30). The most common morbidity in both groups was wound infection (7% <80
vs. 8% ≥80, p=0.94). Age was not significantly associated with morbidity by univariate or multivariate analysis. By multivariate analysis, preoperative weight loss (OR=5.7), prolonged operative time
(OR=1.01), and axillary (OR=2.6) and inguinal (OR=8.3) LND were significantly associated with increased morbidity. None of these factors differed significantly between octogenarians and non-
octogenarians. The 30-day mortality was low in both age groups (<1% <80 vs. 1% ≥80, p=0.37).  In a subset analysis of patients undergoing inguinal LND, there remained no significant difference in
LOS (2.1 <80 vs. 2.9 days ≥80, p=0.22) or overall morbidity (17% <80 vs. 15% ≥80, p=0.80) by age.Conclusions: Patients with melanoma ≥80 years selected for LND appear to have comparable
morbidity to non-octogenarians. LND for melanoma in this selected elderly population appears safe, and can be performed with hospital LOS similar to non-octogenarian patients. Concern for
increased 30-day morbidity in the elderly based on age alone should not preclude performance of LND. Further studies are needed to evaluate the long-term impact (including lymphedema) of LND on
this elderly population.



62.09 Trends in Incidence, Surv iv al and Management of Uv eal Melanoma: A Population-based Study of 7,516 patients from the Surv eillance, Epidemiology,
and End Results (SEER) Database (1973-2010)

K. Mahendraraj1, R. S. Chamberlain1,2,3  3University Of Medicine And Dentistry Of New Jersey,Surgery,Newark, NJ, USA 1Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA 2St. George's
University School Of Medicine,Surgery,St. George's, St. George's, Grenada.

Introduction: Ocular or uveal melanoma (UM) is the most common primary intraocular malignancy, despite comprising less than 5% of all melanomas. To date there have been relatively few case
series on UM, and the factors influencing survival remain largely unknown.  This study sought to analyze changing trends in demographics, presentation and clinical outcomes for a large modern cohort
of patients with primary UM.Methods: Data on 277,120 patients with melanoma was abstracted from the Surveillance, Epidemiology, and End Results (SEER) database from 1973 to 2010.  9,077
cases of ocular melanoma were identified and 7,516 cases fit the International Classification of Oncology (ICD-O-2) criteria for UM. Statistical analyses utilized the Chi square test, paired t-test,
multivariate analysis, and Kaplan-Meier functions.Results: 7,516 cases of UM represented 3.2% of all recorded cases of melanoma. Mean age-adjusted incidence was 5.1 per million (CI 4.2-6.1), and
was higher in males (5.9, CI=4.4-7.6) compared to females (4.5, CI=3.3-5.8), p<0.001. UM is most common in the 6th decade of life (61.4±15) and in Caucasians. 52.3% of cases have been reported in
the Western United States (35.7% in California). 64.5% of cases were diagnosed by histopathology, followed by clinical diagnosis (18.7%), and radiographic imaging (15.8%). UM cases managed
surgically decreased by 69.4% from the 1973-1977 to 2006-2010 period concomitant with a 62% increase in the use of primary radiotherapy. UM mean overall and cancer-specific 5-year relative survival
rates are 79.8±5.8% and 76±5.3%, respectively.  Mean survival for patients treated with primary radiotherapy is significantly improved compared to surgery alone (15.4±0.4 vs 13.6±0.3, p<0.001).
Multivariate analysis identified male gender (OR 1.1, CI=1.0-1.3), age over 50 (OR 4.0, CI=3.4-4.6), distant metastases (OR 8.6, CI=4.7-15), and surgical treatment only (OR 2.6, CI=2.0-3.3), as
independently associated with increased mortality, p<0.005. Conversely, Hispanic race (OR 0.6, CI=0.5-0.8) and radiation treatment (OR 0.5, CI=0.4-0.7) were independently associated with reduced
mortality, p<0.005.Conclusions: UM remains an uncommon form of melanoma that occurs primarily in patients over 50 years of age.  More than two-thirds of all patients are now treated with primary
radiotherapy as opposed to surgery, and this has resulted in significantly improved survival. Males, older age, distant disease, and primary therapy are all associated with an increased risk of mortality.





62.10 Institutional Variation in Surgical Care for Breast Cancer at Community Hospitals

M. R. Decker1, S. R. Lipsitz2, C. M. Dodgion1, Y. Hu3, T. Nguyen4, W. Jiang2, H. B. Neuman1, A. Karcz5, L. D'Avolio4, C. C. Greenberg1  3Beth Israel Deaconess Medical Center,Department Of
Surgery,Boston, MA, USA 4Massachusetts Veterans Epidemiology Research And Information Center (MAVERIC),Boston, MA, USA 5Institute For Health Metrics,Burlington, MA, USA 1University Of
Wisconsin,Wisconsin Surgical Outcomes Research (WiSOR) Program,Madison, WI, USA 2Brigham And Women's Hospital,Center For Surgery And Public Health,Boston, MA, USA.

Introduction: Variation in breast cancer care can reflect patient characteristics, access to care, as well as patient and provider preferences. We used a novel data set which allows for the automated
abstraction of data elements from the free text in electronic medical records to investigate variation in the surgical treatment at community hospitals, an under-studied sector of the healthcare system
where most breast cancer care is provided.Methods: Data on patients who underwent breast cancer surgery from 2006 to 2009 in a large, geographically diverse national cohort was obtained from the
Institute for Health Metrics. Cancer-specific variables were abstracted from pathology and clinic notes using computer-based algorithms for the natural language processing of free text. Patient zip code
was used to link to U.S. Census Data and to calculate the distance traveled to the closest radiation facility based on the address of all radiation facilities in the United States. The National Provider
Identifier file, the Area Resource File, and data from the American Hospital Association were used to identify structural characteristics for each institution and density of providers in each health service
area. Polymotous logistic regression with multi-level outcomes (breast conserving surgery, mastectomy, or mastectomy with reconstruction) was used to identify associations between these variables
and surgical treatment.Results: At 59 community hospitals, 5,194 patients underwent breast conserving surgery (BCS), mastectomy, or mastectomy with reconstruction. Patients from rural areas, when
compared to patients from metropolitan areas, were less likely to undergo reconstruction (p=0.005). Patients with advanced nodal stage were more likely to undergo mastectomy without
reconstruction, compared to patients with N0 disease who were more likely to undergo BCS (p<0.001). Estrogen and progesterone receptor negative patients, as well as patients with Her2neu+
disease, were significantly more likely to undergo mastectomy or mastectomy with reconstruction rather than BCS (ER-: p< 0.001; PR-: p=0.001; HER2+: p = 0.01). Patients underwent reconstruction
more frequently when there were more than 4 reconstructive surgeons per 100,000 people in the health service area (p= 0.03). Patients underwent BCS more frequently when radiation oncology
services were available within the index hospital or health system (p=0.04).Conclusions: Disease characteristics as well as the local availability of services influence the type of surgery that patients
undergo for treatment of breast cancer. This study illustrates the multi-faceted and complex decision-making required for the surgical treatment of breast cancer. These factors must be considered to
distinguish warranted variation from unwanted and unwarranted variation and ensure appropriate care for all patients.  Increasingly sophisticated data sources, as demonstrated here, are critical for
such studies.



62.11 Quality of Time-to-Ev ent Reporting in Oncology Literature

Z. Alawadi1, D. Lew1, N. Reddy1, L. Kao1, T. Ko1, C. Wray1  1University Of Texas Health Science Center At Houston,General Surgery,Houston, TX, USA.

Introduction: Time-to-event analyses of clinical data are critical in the evaluation of cancer-related outcomes. Failure to perform regression diagnostics may decrease the accuracy of the regression
model and produce biased results. We hypothesize the methods used in model creation and validation for oncology-focused time-to-event regression analyses are inadequately reported.Methods:
Manuscripts published in the Journal of Clinical Oncology (JCO) and Annals of Surgical Oncology (ASO) in the months of May 2011, 2012 and 2013 were catalogued. All abstracts were reviewed and
only those papers containing a time-to-event analysis were included. Two reviewers critically appraised each manuscript for: focus of clinical research (scoring system/nomogram development, policy,
disparities, quality or clinical outcome), time-to-event outcome, covariates, reporting of regression diagnostic steps, and assessment of model fit and validation. Chi-square was used to determine
significant differences in the frequency of analyses by year and between journals.Results: A total of 236 papers were published in both journals during the study period. After review, 98 papers were
included in the final analysis. The most common focus of research was clinical outcome; however, in ASO this decreased from 91% of studies in 2011 to 68% in 2013. Research involving the
development of a scoring system or nomogram became more frequent in ASO (0% in 2011 to 16% in 2013). Overall and disease-free survivals were the most common outcomes measured (76% and
29% respectively). Progression-free survival was more commonly reported in JCO than ASO (16% versus 3%). Reporting regression diagnostic methods and testing for the proportional hazards
assumption was more common in JCO than ASO (see table). Model validation was only described in 8% of papers.Conclusions: Although time-to-event analyses are common in the oncology literature,
the methods associated with these analyses are infrequently reported. Standardized criteria for reporting of methods for model creation, diagnostics, and validation for time-to-event analyses would
ensure valid results.



62.12 Factors Influencing Inpatient Mortality for Metastatic Melanoma

D. J. Cucher1, G. H. Skrepnek2, R. S. Krouse1,3  3Southern Arizona VA Health Care System,Tucson, AZ, USA 1University Of Arizona,College Of Medicine / Department Of Surgery,Tucson, AZ,
USA 2University Of Oklahoma,College Of Pharmacy & Stephenson Cancer Center,Oklahoma City, OK, USA.

Introduction: Survival for metastatic melanoma is typically poor. The purpose of this analysis was to describe inpatient cases of patients with metastatic melanoma admitted to US hospitals from 2001
– 2010 and assess mortality.Methods: This is a retrospective investigation utilizing hospital records from the AHRQ Healthcare Cost and Utilization Project Nationwide Inpatient Samples focusing on
cases of inpatient metastatic melanoma among adults (>18 years old).  Data analyzed included patient demographics and disease characteristics (site and metastasis).  Mortality was assessed via
binomial generalized linear models. Results were reported as relative risk measures.Results: Between 2001 and 2010, 88,411 inpatient cases of metastatic melanoma were observed, mean age was
59 (±51.9); 6,806 patients died (7.7%) mean age 62.7(±15.7). Predominant disorders associated with inpatient mortality included disorders of fluids and electrolytes (50.8%), anemia (23.2%), and
essential hypertension (26.9%). A significant predictor (p<0.05) of increased inpatient mortality by metastatic cancer site included metastasis to CNS (OR 1.80), liver (OR 1.68), bone (OR 1.55), lung
(OR 1.40), and GI tract (OR 1.36).Conclusions: While only 7.7% of inpatient cases of metastatic melanoma resulted in mortality, patients admitted with CNS metastasis were more likely to die. 
Identifying high-risk patients for mortality could help to determine whether hospice may be a more appropriate disposition for these patients than inpatient hospital admission.



62.14 Do Income and Race Determine the Likelihood of Breast Conserv ing Surgery?

B. C. Nguyen1, L. S. Kao1, R. L. Wiatrek1, T. C. Ko1, C. J. Wray1  1University Of Texas Health Science Center At Houston,Surgery,Houston, TX, USA.

Introduction: Racial disparities in use of breast conserving surgery (BCS) may be due to lack of access to screening and more advanced stage at diagnosis. Our hypothesis was low income and ethnic
minority patients have an increased tumor size at diagnosis and decreased likelihood of BCS. Methods: Retrospective review was performed of breast cancer (excluding ductal carcinoma in situ)
patients from 10 hospitals in Harris County, Texas, between 2002 and 2011. Demographic and clinical information were recorded. Clinical stage was calculated based on data from the institutional
tumor registries and electronic medical records. Zip code-based mean household income was downloaded from www.census.gov. Linear regression was used to identify predictors of tumor size. A
logistic regression was used to identify predictors of BCS, clustered by hospital. Regression diagnostics, including testing for interaction and normal distributions, was performed.Results: This study
included 3587 patients; the mean age of diagnosis was 59 ± 13 years. The cohort included 2501 (70%) Caucasians, 435 (12%) African Americans, 293 (8%) Hispanics, and 358 (10%) Asian/others.
Multivariate linear regression demonstrated lower mean household income, younger age, African-American race and estrogen receptor negative (ER-) /progesterone receptor negative (PR-) tumors
were predictive of increased tumor size at diagnosis (p<0.05). Hispanic and Asian/other race, larger tumor size, combined ER-/PR- tumors were predictive of not receiving BCS (Table). A significant
interaction between African-American race and ER-/PR- was noted.Conclusions: Race was more predictive than income of failure to receive breast conserving surgery. However, despite larger tumors
at diagnosis, African Americans did not receive breast conserving surgery at a lower rate. Factors influencing the rate of breast conserving surgery need to be better elucidated to further reduce
disparities in surgical care. 



62.15 Recurrence Patterns of Melanomas after Wide Local Excision and Sentinel Lymph Node Biopsy

S. Ajmal1, S. Hosein1, J. S. Carniello1, M. Barsky1, M. Vezeridis1, T. J. Miner1  1Brown University School Of Medicine,Surgery,Providence, RI, USA.

Introduction: Sentinel lymph node biopsy (SLNB) is performed for staging cutaneous melanomas. Indications for SLNB include melanomas >1mm in thickness, >1mitosis/mm2 or presence of
ulcerations. The significance of a positive sentinel lymph node and the role of therapeutic lymphadenectomy are controversial topics. The goal of this study was to examine patterns of recurrence
following sentinel lymph node biopsies and evaluate the impact of a positive sentinel lymph node in patients with melanoma.Methods: We performed a retrospective analysis of a prospective database
of all melanoma patients receiving an operation from June 2005 to June 2010. Those patients who underwent wide local excision of melanoma with SLNB were selected for analysis. The melanoma
registry tracked local, regional and distant recurrence for all of these patients.Results: Over 5 years, 953 wide local excisions of melanomas were performed at our institution. Out of these, 216 (22.6%)
patients underwent SLNB at the time of the initial operation. Thickness of melanomas varied from 0.3mm to 9mm. 47/216 (21.7%) patients had metastatic lymph nodes identified on SLNB. 39 (83%)
patients out of these 47 underwent a  therapeutic lymph node dissection. Out of 47 patients with regional disease, the sentinel lymph node was the only metastatic lymph node in 25 patients (53.1%).
Following wide local excision and SLNB for melanomas, 31/216 (14.3%) patients had recurrent melanomas. Median time to recurrence was 470 days (range 48 – 2792 days). Local, regional and
distant recurrence was present in 10 (4.6%), 11 (5.1%) and 21 (9.7%) patients respectively. Most common sites of distant recurrence were lung (8/216) and brain (8/216).Conclusions: Following wide
local excision and SLNB for cutaneous melanomas, majority of recurrence presents as distant metastasis. Local and regional recurrence occurs at lower rates. As surgeons our primary focus of
management has always been loco-regional control. However, presence of distant metastasis ultimately influences survival. Our study demonstrates that majority of patients who underwent therapeutic
lymph node dissection had only SLN as the positive node and majority of recurrence was distant metastasis, calling into question the need for routine therapeutic lymph node dissections after a
positive SLNB.



62.16 15 Years of Clinical Experience with Head and Neck Melanoma, An Aggressiv e Anatomic Subtype of Melanoma

B. S. Myer1, N. P. Schaub2, E. C. Feliberti1, R. R. Perry1  1Eastern Virginia Medical School,Department Of Surgery, Division Of Surgical Oncology,Norfolk, VA, USA 2University Of North Carolina At Chapel
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Introduction: Head and neck melanoma continues to increase in incidence and is recognized as a particularly poor prognostic subgroup of melanoma cases.   Methods: From December 1997 through
December 2012 147 patients were retrospectively reviewed from a prospective database who underwent wide local excision of melanoma of facial, scalp, or neck melanomas at a single institution. 
Clinical data including surgical intervention, adjuvant therapy, disease status, and survival were collected and analyzed. Results: Mean follow up was 23 months (1 month-160 months).  Mean age at
diagnosis was 60 (18-88).  31% of the patients were female and nearly 97% were Caucasian.  Excluding in situ disease (23% of patients), the mean Breslow thickness was 1.85 mm.  The majority of
patients had early stage disease, with stage 0-IV breakdown of 18, 52, 18, 10, and 1%.  46% of patients underwent sentinel lymph node dissection with patients diagnosed with scalp melanomas more
likely to undergo SLND (p=0.01) than patients with face or neck melanomas.  Age was not a predictor of need for SLND (p=0.27).  Approximately 10% of patients who underwent sentinel lymph node
biopsy had positive nodes, followed by completion node dissection.  21% of patients developed recurrent disease with 32% local, 24% regional, and 44% distant recurrent disease.  While the majority
of recurrent disease occurred in patients with a Breslow thickness of at least 1.0 mm, 25% of recurrent disease occurred with patients with T1 and in one patient with Tis disease. Conclusions: Head
and neck cases of melanoma represent an aggressive subtype of melanoma, presenting with thick lesions, requiring lymph node evaluation and often developing recurrent disease.  All patients need
to be observed closely for recurrence, even those with early stage disease.



62.17 Changing Demographic and Histopathological United State trends in the Incidence of Melanoma: A 20-year population based study using the
Surv eillance and Epidemiology End Results (SEER) database

S. C. Pawar1, K. Scotto1, R. S. Chamberlain1  1Saint Barnabas Medical Center,Surgery,Livingston, NJ, USA.

Introduction: US Cutaneous melanoma incidence rates continue to rise for both men and women with the greatest burden of disease occurring among non-Hispanic Caucasians.This study sought to
analyze changing trends in melanoma incidence and mortality by gender, age, race/ethnicity, tumor thickness, histopathology, geographical location and primary site over a recent 17-year period (1992-
2009).Methods: 161,016 patients with cutaneous melanoma were identified from the Surveillance, Epidemiology, and End Results (SEER) database (1992-2009). Age-adjusted incidence rates, annual
percent changes, and 95% confidence intervals for each category of interest. Joint point regression analysis was used to describe trends in incidence and mortality by age, gender,histopathology and
tumor thickness.Results: 161,016 cutaneous melanoma cases were reported during the study period (1992-2009). The overall incidence rate was 17.6 per 100,000 for all races and genders
combined. Incidence rates increased by ~ 4.8% per year (1992-1996), and by1.8% between 1996-2009. Melanoma incidence rates among Caucasians increased for all ages, gender and histological
types. Incidence rates rose significantly more for Caucasian males than females and among all age groups except those less than 49 years. Overall mortality was 120% higher in Caucasian males
compared to females and exceeded 50 % for each age group. Mortality rates increased significantly in patients >65 years, but not in younger patients. Superficial spreading (25%) and lentigo maligna
(18%) were the most common subtypes. Melanomas of the upper limb, head, neck and trunk showed significantly increased incidence rates.  Increased incidence rates occurred for all
histopathological subtypes but were most significant for Desmoplastic, epitheloid and lentigo maligna. Thin lesions were detected more often relative to thicker lesions.Conclusions: Melanoma
incidence rate continues to rise in all age groups and genders, with the greatest burden of disease occurs in Caucasians, males and those > 65 years. The observed increase in thin melanomas
compared to thick melanomas likely reflects the impact of heightened skin cancer awareness and early detection, although the incidence rate of thick melanomas continues to rise. Cutaneous
melanoma rates are lowest among non-white ethnic groups, but remain a concern since these groups have thicker melanomas and more aggressive histological subtypes.  Significant geographical
variations in melanoma incidence rate were observed and was not limited to the Sunbelt region. These results imply that the etiology of rising melanoma incidence rates is multifactorial and includes
individual, behavioral, and genetic risk factors.



62.18 Immunotherapy Following Disease Progression after Regional Treatment of Melanoma

B. S. Jiang1, G. M. Beasley1, P. J. Speicher1, B. Hanks2, P. J. Mosca1, A. Salama2, D. S. Tyler1  1Duke University Medical Center,Surgical Oncology,Durham, NC, USA 2Duke University Medical
Center,Medical Oncology,Durham, NC, USA.

Introduction: In-transit melanoma are locally recurrent deposits of tumor and can be treated with regional chemotherapy (RC) in which high-dose chemotherapy is infused in the limb. Unfortunately,
approximately 75% of patients will progress following RC and may require systemic chemotherapy. IL-2 is a well-established systemic immune agent with a 0-15% complete response rate when used
as a single agent, and 0-38.2% when used as part of a biochemotherapy regimen. Ipilimumab is a promising new agent with an overall response rate between 10 and 51%. There are currently no
studies describing the utility of immunotherapy upon progression after RC.  Methods: A prospective single institution database of 243 patients (1995-2013) was searched for patients with in-transit
melanoma who had progression of disease after RC and subsequently received systemic immunotherapy.  Fourteen patients received IL-2 only, 12 had received ipilimumab only, and 7 had received
IL-2 followed by ipilimumab. A Fisher’s exact test was used to determine if there was a difference in number of complete responders after immunotherapy. Results: Using IL-2 alone, 14 of 14 patients
progressed. Using ipilimumab alone, 3 patients had a complete response while 9 progressed.  Seven additional patients received IL-2 first then ipilimumab. In this group, 5 had progressive disease
after IL-2 while 2 had stable disease. They were all transitioned to ipilimumab, to which 3 patients had a complete response while 4 progressed.  The use of ipilimumab at any time was associated
with higher rate of complete response compared to use of IL-2 alone (32% versus 0%; p= 0.027).  All complete responders to immunotherapy occurred in patients who received ipilimumab. The
complete response rate to ipilimumab was comparable to expected ipilimumab response rates in the literature. This complete response to ipilimumab was durable, with at least 16.2 months in the
ipilimumab only group, and 15.3 months in the IL-2 then ipilimumab group. Conclusions: Patients with progression after regional therapy for melanoma may be salvaged with immunologic therapy. In
this group of patients, immune checkpoint blockade with ipilimumab appears to be more markedly more effective than T-cell stimulation with IL-2. These results are in keeping with the promising data
emerging on immunotherapy for the treatment of metastatic melanoma.  Our data suggest that patients who progress after RC do best with ipilimumab as a form of immunologic treatment. With these
encouraging results among patients who failed RC, use of checkpoint blockade inhibitors in patients who responded to RC should also be explored to take advantage of a potentially greater antigenic
stimulation from tumor necrosis. 



62.19 The Impact of Cancer Surgery on Postoperativ e HRQOL Outcomes in the Elderly Population

G. M. Barden1,2, A. D. Naik2,3, A. Artinyan1,4, S. Sansgiry2, N. J. Petersen2,3, A. Walder2, D. Albo1, D. H. Berger1,2,4, D. A. Anaya1,2,4  1Baylor College Of Medicine,Michael E. DeBakey Department Of
Surgery,Houston, TX, USA 2Michael E. DeBakey VA Medical Center,Houston VA Center For Innovations In Quality, Effectiveness And Safety (IQuEST),Houston, TX, USA 3Baylor College Of
Medicine,Department Of Medicine,Houston, TX, USA 4Michael E. DeBakey VA Medical Center,Operative Care Line,Houston, TX, USA.

Introduction: Well-selected elderly cancer patients can experience adequate postoperative and cancer-related outcomes following surgery. However patient-centered outcomes such as HRQOL,
recognized as being more relevant for this population, have not been adequately studied. Our aim was to examine the incidence and characteristics of postoperative clinically significant changes in
HRQOL in this population and to identify standard and geriatric-related predictors for this outcome.Methods: We performed a prospective cohort study (interim analysis) at a tertiary referral VA cancer
center (Feb 2012-Jun 2013).  Patients 65 and older, scheduled to have elective cancer surgery were offered to participate; enrolled patients had comprehensive geriatric assessment measures (8
domains) and HRQOL surveys (SF-36 and EORTC C-30) collected preoperatively and 1–month after surgery. The primary outcome of interest was a clinically significant change in HRQOL, defined as a
change equal or greater to the minimally important difference (MID) value established for each survey (SF-36 Physical component summary [PCS] and Mental component summary [MCS] > 5points, and
EORTC C-30 Global health score [GHS] > 10 points). Baseline clinical, cancer, and geriatric-related characteristics were compared using χ square.  Mean PCS, MCS and GHS scores and changes
overtime were compared using the T-test.  Multivariate analyses were conducted to identify independent predictors for the primary outcome.Results: A total of 76 patients were included in the study. 
Median age was 73 years and 60 patients (79%) had a Charlson comorbidity score of 3 or higher. The majority of procedures were for GI malignancies (n=55, 76%). There were no significant
differences in MCS and GHS scores from baseline to 1 month, however the overall change in mean PCS score was significant (41 at baseline to 33.3 at 1 month, change of -7.7 (+ 11.8); p<0.0001).
These changes were significant for patients 65-74 years (change -8.9 [±12.6], p<0.001) as well as for those 75 and older (change -6[±10.4], p=0.003). A total of 32 patients (42%) experienced a clinically
significant drop in SF-36 PCS. After multivariate analysis, the following independent predictors of a clinically significant HRQOL change were identified: Major surgery (OR 5.3 [1.19-23.57], p=0.03) and
independent function (defined as Instrumental activities of daily living [IADLs] normal score) (OR 5.3 [1.19-23.57], p=0.03).Conclusions: There is a high incidence of a clinically significant change in
HRQOL following cancer surgery in the elderly population, which is driven by changes in the physical function of patients. Those undergoing major surgery and those who have the best physical function
(independent by IADLs) are more likely to perceive significant changes in their HRQOL.  These data can be used to better counsel patients preoperatively as well as to establish strategies to minimize
such changes in this high-risk population. 



62.20 Eccrine Gland Carcinoma: A Population-Based Clinical Outcomes Study inv olv ing 312 Patients from the Surv eillance Epidemiology and End Result
(SEER) Database (2000-2010)

L. Giambarberi1, S. Patil1, R. Chamberlain1,2,3  1St. Barnabas,Department Of Surgery,Livingston, NJ, USA 2New Jersey Medical School,Department Of Surgery,Newark, NJ, USA 3Saint George's
University,Grenada, Grenada, Grenada.

Introduction: Eccrine carcinoma (ECC) is a common subtype of cutaneous appendageal carcinomas.  Given its rarity, very few studies detailing ECC natural history exist. This report analyzes
demographic, clinical, pathological and treatment data on a large cohort of ECC to define which factors impact overall survival in an effort to guide future management.Methods: Demographic and
clinical data on 312 ECC patients from the Surveillance, Epidemiology and End result (SEER) database (2000 to 2010) was abstracted. Head and Neck (H&N) and Trunk and Extremity (T&E) groups
were constructed and compared using standard statistical methodology.Results: ECC occurs most commonly in the 6th decade.  52.9% of ECC occur in the H&K region, these patients are 4 years
younger than T&E ECC, p=0.02. M:F ratio is ~ 1:1. Caucasians account for 80.1% of ECC, and African Americans 9%. The majority of ECC occur in the Pacific Coast region (53.2%), especially T&E
tumors (56.4%), p=0.053.  No significant difference in tumor size, grade or stage between H&N and T&N ECC exists. H&N ECC have slightly larger tumor size, are more often Grade III/IV (8.4%) and
have a higher rate of distant spread (4.8%), p >0.05. Surgery is the most common treatment for all ECC tumors (80.4%). Adjuvant radiation is used more commonly for H&N ECC (15.2%), p=0.21.
Overall and ECC specific mortality was 20.2% and 3.2% respectively, with no significant difference between sites, p >0.05. Mean survival was 4.13±2.9 years and slightly higher in the T&N group
(4.25±2.9), p=0.48. Multivariate analysis identified age greater than 60 (OR= 5.93, CI=1.1-32.3, p = 0.04) and male gender (OR=2.64, CI=1.0-6.93, p=0.048) as independently associated with increased
mortality.Conclusions: Eccrine carcinoma is a rare, indolent cutaneous appendageal tumor with a high overall, but low cancer-specific mortality.  Elderly Caucasians in the Pacific Coast region of the
US have the highest prevalence of ECC.  Surgical resection is standard therapy, though adjuvant radiation is used for locally advanced ECC, particularly in the H&N area. Age > 60 years and male
gender are independently associated with decreased overall survival.



63.01 Sequential Intralesional Administration of Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF) and Inter leukin-2 (IL-2) in Dermal and
Subdermal Melanoma Lesions Can Induce Immense Antitumo

E. G. Elias1, B. K. Sharma1,2, B. K. Sharma1,2  1University Of Maryland,St Joseph Medical Center,Baltimore, MD, USA 2Biocare Medical,Research,Concord, CALIFORNIA, USA.

Introduction: Dermal and subdermal metastatic melanoma can give us an excellent opportunity to evaluate the local and systemic effects of intralesional (intratumoral) therapy.Methods: Ten patients
consented to this exploratory study.  Each had dermal or subdermal metastases amenable to intralesional injections.  This was regardless of the extent of the disease or previous therapy.  Nine were
previously treated for their metastases including two who failed limb perfusion.  None received systemic therapy while on the study.  Each received weekly intralesional 500 microgram GM-CSF for 4-6
weeks depending on the extent of the disease.  If no complete clinical tumor response (CR) was obtained at the injection sites, Intralesional IL-2 was substituted at 18 million IU weekly for the same
length of time.  Partial response was considered failure.Results: The treatment was well tolerated without major side effects.  Four patients had multiple small in transit metastases, ranging in number
fro 3 to over 100 lesions per patient, and each lesion measured few mm to 1 cm.  Three had CR to GM-CSF and one failed but had CR to IL-2.  The CR were confirmed pathologically by repeated
biopsies of some of the lesion sites at 6-8 weeks after cessation of therapy.  These four patients are alive disease-free for 31-45 months to date.  However, three patients with large sclerotic skin
lesions failed to respond to either cytokine therapy.  One of two patients with distant metastases who had palpable subdermal tumors had CR of all metastases for 6 months.  A patient with primary
invasive cutaneous melanoma with a satellite lesion and a regional lymph node metastasis, previously untreated, received both cytokines sequentially at the primary and the satellite, one week before
definitive surgery.  The pathological examination of the resected tissues revealed complete tumor necrosis at both injection sites with massive pigmented histiocytosis at skin sites and in
some regional lymph nodes.  Immunohistochemical studies showed overexpression of CD3+, CD4+, CD8+ and CD83+ cells at the primary site, the satellite and some of the regional lymph nodes. 
This patien is alive disease-free for over 38 months to date.Conclusions: While GM-CSF administration can activate or induce autologous dendritic cells, IL-2 can stimulate autologous T cells at the
patient own tumor sites.  This could create tumor-specific cytoxic T cells in vivo that seems to be transmitted via the lymphatics.  Intralesional therapy with these two cytokines seems to be effective
therapy in small size lesions whether these were primary or metastatic with long term survival suggesting systemic effects.  Preoperative administration of both cytokines at the primary site of
cutaneous melanoma utilizes the tumor as a source for tumor-specific antigens to each patient.  This could be a new approach to adjuvant therapy as it induces autoimmunization in vivo and overcome
tumor heterogeneity among different patients.



63.02 Character ization of Early Ev ents for Potential Metastases Adhesion and Surv iv al Using an Agent-Based Model: Examination of Potential Differential
Effects of Anti-Platelet Therapies.

A. Uppal1, S. C. Wightman1, S. Ganai1, N. N. Khodarev2, R. R. Weichselbaum2, G. An1  2University Of Chicago,Radiation And Cellular Oncology,Chicago, IL, USA 1University Of Chicago,Department Of
Surgery,Chicago, IL, USA.

Introduction: Initiation of metastasis involves interaction of tumor cells with endothelium, platelets and immune cells, where the successful adhesion of viable tumor cells are the result of an
unfortunate balance between adhesive capacity and resistance to neutrophil oxidative burst.  We used agent-based modeling (ABM) to examine the essential steps in circulating tumor cell adhesion
and early survival, characterize their functional constraints, and identify potentially optimal points for interdiction.Methods: An ABM of Early Metastasis (ABMEM) was developed to simulate the interaction
of circulating tumor cells with neutrophils (PMNs), platelets and endothelial cells. This ABMEM represented populations of these cells with incorporation of known surface receptor and paracrine
mediators, which could be activated by simulated cellular and molecular interactions. Simulation parameter sweeps of differential adhesion steps as well as respiratory burst were validated against
literature data and concurrent in vitro experiments in terms of tumor cell binding rate binding stability, and neutrophils & platelets interactions and dependencies. ABMEM simulation experiments of
antiplatelet therapies aspirin and clopidogrel were also performed.Results: The ABMEM successfully represented baseline PMN rolling and release over endothelial cells and inflammation-induced
stable endothelial binding of PMNs and platelets. Addition of tumor cells induced PMN and platelet activation with subsequent stable binding of aggregates of all three cell types to the endothelium.
Inhibition of PMN binding resulted in slower stable aggregate formation. PMN reactive oxygen species (ROS) production rate resulted in higher localized ROS concentration and inversely correlated with
tumor cell adhesion due to tumor cell killing. This effect was not observed with inhibition of PMN binding to tumor cells. Inhibition of platelet thromboxane production to simulate aspirin’s mechanism, or
reduced platelet density, produced unstable aggregates with frequent tumor-cell detachment and re-binding. Inhibition of platelet ADP-induced activation to simulate clopidogrel’s mechanism had
minimal effect on tumor adhesion in the presence of other platelet stimuli such as thrombin.Conclusions: This ABMEM replicates findings from biological and in vitro models of circulating tumor cell
adhesion, and points to the critical role of platelets in this process. Consistent with retrospective clinical reports, aspirin may have a role in inhibiting this process, with a putative mechanism of
inhibiting activation of platelet integrins, a downstream effect of the thrombin and ADP pathways. Alternatively, clopidogrel, a direct ADP receptor antagonist, did not replicate this effect due to the
redundancy of the thrombin activation pathway. ABMs allow for in-silico iterative characterization and invalidation of proposed dynamics in conjunction with in-vitro and in-vivo models.



63.03 Dev elopment of Negativ e Selection Method for Isolation of Circulating Tumor Cells in Preclinical Models
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Introduction: Circulating tumor cells (CTCs) are exceedingly rare in proportion to blood cells making isolation difficult. Methods of isolation have focused on targeting CTC characteristics that are unique
compared to blood cells, such as expression of epithelial cell adhesion molecule (EpCAM). Positively selecting for CTCs based on EpCAM expression has been successful, but this approach
preemptively limits the population of CTCs that can be isolated. Conversely, depletion of hematopoietic cells allows for enrichment of CTCs regardless of EpCAM expression, resulting in a less biased
selection. This approach may prove useful as more interest is placed in studying what makes CTCs different from the original primary tumor. This study focused on the development of a negative
selection method using immunomagnetic depletion of hematopoietic cells to enrich for rare cancer cells in blood samples.Methods: Healthy mouse blood was spiked with HuPT3 cells. The
mononuclear cell layer was isolated by Ficoll separation and red blood cell lysis. Incubation with anti-mouse CD45 or a cocktail of anti-mouse hematopoietic lineage magnetic beads followed by
magnetic column separation yielded two cells fractions: the enriched cancer cell fraction (CTC+) and the hematopoietic fraction (CTC-). Both fractions were stained for human EpCAM, mouse CD45, or
a cocktail of mouse hematopoietic markers.  Samples were analyzed using fluorescence activated cell sorting (FACS). RNA was extracted from the CTC+ and CTC- fractions and analyzed with real time
PCR (RT-PCR) targeting human EpCAM, mouse hematopoietic markers, and GAPDH. FACS was also used to sort for EpCAM positive and negative cells following enrichment.Results: After
immunomagnetic enrichment, FACS showed successful isolation of cancer cells spiked into blood with less than 3% contamination with CD45 or hematopoietic marked cells. RNA was extracted
following negative selection, and RT-PCR showed a statistically significant depletion of all leukocyte and erythrocyte targets, and enrichment for human EpCAM (fold change>75) when comparing CTC+
to CTC- fractions.  To yield a CTC+ fraction with higher purity, CTC+ fractions were sorted into EpCAM+ and EpCAM- cell fractions using FACS. RNA was successfully extracted from these samples
following FACS, and RT-PCR showed amplification of EpCAM only in the EpCAM+ fraction.Conclusions: Negative selection using immunomagnetic depletion enriched for a rare population of cancer
cells with a high purity and allowed for downstream extraction and analysis of RNA. CTCs represent such a small population of cells compared to hematopoietic cells that sorting of CTCs directly with
FACS is limited to date. However, following negative selection, CTCs represent a large percentage of cells that FACS can accurately sort. This negative selection method offers an unbiased approach
for the isolation of rare CTCs and could prove useful in preclinical models for studying these rare and poorly understood cells.



63.04 Role of EVX1 Methylation Status at Biopsy in Predicting Gleason Score Upgrading from Low-Risk to Intermediate-Risk Prostate Cancer at Radical
Prostatectomy

C. M. Guenther1, D. F. Jarrard1  1University Of Wisconsin,Department Of Urology,Madison, WI, USA.

Introduction: Of the men with prostate cancer (PCa) with Gleason score (GS) 6 that are managed with active surveillance, 30-50% undergo Gleason score upgrading (GSU) at the time of radical
prostatectomy (RP).  This upgrade is clinically significant, leading to increased risk of biochemical disease recurrence, need for adjuvant therapy, and cancer-specific mortality.  Epigenetic information
may provide a possible strategy to predict which tumors might be upgraded.  Even-skipped homeobox 1 (EVX1) is a regulator gene that is significantly more methylated in high-grade tumors (GS≥8)
than intermediate grade tumors (GS≤7) (BJC 2012).  We hypothesized that patients with more EVX1 methylation at the time of diagnostic biopsy would be more likely to undergo GSU at the time of
RP.Methods: Thirty formalin-fixed paraffin-embedded PCa core needle biopsies (GS 3+3) from our institution dating from 2007 to 2010 with matched clinical information were collected.  At the time of
RP, these samples either underwent GSU (N=15) or retained their Gleason score (RGS) (N=15).  GSU samples were upgraded to either GS 3+4 or GS 4+3 at RP.  A 2 mm punch biopsy was used to
extract histologically confirmed tumor tissue from paraffin blocks.  Samples were deparaffinized and had their DNA extracted.  Sample DNA was then treated with sodium bisulfite to convert
unmethylated cytosine to uracil, sparing the methylated cytosine.  A MethyLight qPCR reaction using primers and probes designed to amplify and target a region in exon 1 was then performed.Results:
Of the 30 biopsy specimens, 15 GSU specimens and 14 RGS specimens were amplified by qPCR.  One RGS specimen failed to be amplified by qPCR and was excluded from the analysis.  Mean
ages of GSU and RGS cohorts were 59.5 years and 55.8 years respectively, and mean BMIs were 29.5 kg/m2 and 26.2 kg/m2 respectively.  Mean PSA densities for GSU and RGS were .246 ng/mL2 and
.156 ng/mL2 respectively, mean numbers of positive cores from biopsy were 2.73 and 2.79 respectively, and mean maximum core involvements were 30.67% and 27.86% respectively.  Mean percent
tumor cellularity of the sample cores removed for methylation analysis was 50% for GSU and 46.79% for RGS.  The mean percent EVX1 methylation was 61.4% for GSU versus 65.7% for RGS
(p=.736).Conclusions: Results suggest EVX1 methylation status at biopsy cannot be used to predict GSU of low-risk PCa to intermediate-risk PCa at RP.  Results may reflect the heterogeneity of
separate tumor foci in PCa and the inability on biopsy to always sample the biologically significant region.  If the molecularly dominant tumor focus was not sampled, the molecular information gathered
may have little prognostic value.  Additionally, given that the GSU samples used were upgraded to GS 3+4 or GS 4+3 and not to GS 4+4 and greater, EVX1 methylation status may still predict GSU from
low- to high-risk PCa.



63.05 RNA-Seq From Limited Amounts of RNA for Profiling Circulating Tumor Cells

N. Mineyev1, W. Zhu1, V. Punj1, J. Wecsler1, J. E. Lang1  1University Of Southern California,Norris Comprehensive Cancer Center,Los Angeles, CA, USA.

Introduction: We have developed a method for isolating circulating tumor cells (CTCs) from breast cancer patients that involves immunomagnetic separation followed by fluorescence activated cell
sorting (IE/FACS).  To our knowledge, this is the first such method permitting successful capture of CTCs suitable for whole genome expression profiling of pure CTCs without the need for background
subtraction of contaminating leukocytes. The proposed method of CTC isolation allows for sorting pure populations of CTCs, which enables detailed molecular profiling and even single cell
analysis.Methods: IE/FACS was performed using magnetic beads coated with monoclonal antibody (mAb) to the epithelial cell adhesion marker (EpCAM) followed by FACS sorting using the BD Aria II
with positive selection by EpCAM and thioflavin as well as negative selection for CD45.  To verify that RNA-Seq is feasible at low input RNA we prepared dilutions of BT474 cell line in aliquots ranging
from 10pg-500pg.  To validate that our CTC isolation strategy does not alter gene expression we compared RNA derived from 20 sorted BT474 cells spiked in 20 mL peripheral blood from healthy
donors to 10pg total RNA from BT474.  The Nugen One Direct kit was used for RNA amplification. RNA-Seq was performed using Helicos Next Generation Sequencing, which can detect digital
expression of single RNA molecules. FASTQ files were generated and the reads were aligned to the human genome. Reads corresponding to each gene were counted and normalized to present as
RPKM (reads per kilobase per million) values. These RPKM values directly represent the level of expression of a particular gene. Pearson correlation and scatter plots to compare the relative
expression of transcripts were performed using R statistical software.Results: A good correlation of gene expression between 500pg and 10pg total RNA was observed (R=0.94, p<0.001).  A scatter
plot of normalized read counts of genes detected from 500 pg as well as 10pg was used to detect expression of each gene.  Further, to show that our approach could detect a wide dynamic range of
gene expression, we calculated the absolute gene expression and demonstrated that genes expressed at very low levels (absolute expression 1-10) or very high levels (absolute expression >50) are
detected at the same level irrespective of input concentration of RNA.  The correlation of gene expression between sorted, spiked BT474 isolated from peripheral blood (n=20 cells) and 10 pg total RNA
from BT474 was R=0.87, p<0.001.Conclusions: RNA-Seq from limited amounts of RNA is feasible and reproducible.  Our CTC isolation strategy does not alter gene expression.  Massively parallel
sequencing of CTCs may be performed to assess gene expression in CTCs and is not dependent on transcript abundance.  Further studies are required to evaluate the clinical utility of CTC expression
profiling.



63.06 PTK6 Enhances Caspase8 Activ ation and Increases Apoptosis with Gemcitabine Treatment in Pancreatic Cancer Cells.

H. Ono1, M. D. Basson1, H. Ito1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Protein Tyrosine Kinase 6 (PTK6) is a non-receptor type tyrosine kinase and known to be abberantly expressed to various cancers including pancreatic cancer. The role of PTK6 in cancer
chemo-resistance is unknown.  We tested the hypothesis that PTK6 regulates gemcitabine (GEM) resistance in pancreatic cancer and explored its mechanism.Methods: We studied 2 human
pancreatic cancer cell lines, Panc1 and MIAPaCa2. We reduced PTK6 expression using siRNA gene silencing and over-expressed PTK6 by transfection with an over-expression vector. Cell viability was
measured by MTT assay and GEM-induced apoptosis was confirmed by Western blotting for Caspase3 and PARP. The effect of PTK6 overexpression on the efficacy of GEM therapy for pancreatic
cancer in vivo was assayed by using xenograft mouse model.Results: Forced PTK6 over-expression in Panc1 and MIAPaCa2 reduced cell viability compared with empty vector transfectant controls in
GEM treatment (0.6-fold for Panc1, 0.7-fold for MIAPaCa2, p<0.05 respectively), while PTK6-gene silencing increased cell viability (1.4-fold for Panc1, 2.7-fold for MIAPaCa2, p<0.05 respectively). Cleaved
forms of Caspase3 and PARP were increased after GEM treatment in PTK6 over-expressing cells, indicating increased apoptosis, while gene silencing of PTK6 decreased apoptosis.  Then, we
explored the apoptotic signals by which PTK6 sensitizes pancreatic cancer cells to GEM.  Over-expression of PTK6 increased Caspase8 activation upon GEM treatment, while gene silencing of PTK6
decreased Caspase8 activation in both Panc1 and MIAPaCa2.  When Caspase8 was knocked down by siRNA, the effect of PTK6 over-expression on GEM-induced apoptosis was abolished.  In the
mouse xenograft model, the subcutaneous tumors with PTK6-overexpressing Panc1 showed significant growth reduction compared with tumors with control PANC1 after 8 weeks treatment with GEM
(150 mg/kg IP, twice a week) (435.1mm3 vs 106.8mm3 in size, 144mg vs 21.8mg in weight, p<0.05, respectively, Figure) .  Conclusions: PTK6 enhances the efficacy of GEM on pancreatic cancer
through caspase8 dependent apoptotic pathway. These results suggest that PTK6 underexpression may contribute to GEM-resistance in pancreatic cancer.  PTK6 may therefore be a new molecular
target to improve the efficacy of current chemotherapy for pancreatic cancer.



63.07 Targeting sphingosine-1-phosphate signaling with FTY720 suppresses colon cancer peritoneal carcinomatosis progression in both CT26 syngeneic
and HCT116 xenograft models
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Introduction: Colorectal cancer (CRC) is the third most common cause of death by cancer in both sexes in the US, and over 50,000 are expected to succumb with CRC in 2013. While the 5 year survival
rate of CRC is 65%, it is down to 6% in patients with distant metastases. Among the latter group, median survival is more than 20 months for liver metastases, whereas it is only 5-9 months for
peritoneal carcinomatosis (PC). Currently only a small portion of patients with PC are indicated for Hyperthermic Intraperitoneal Chemotherapy (HIPEC). Sphingosine-1-phosphate (S1P), a bioactive
lipid mediator that is produced by SphK1 plays important roles in cancer progression by binding to S1P receptor-1 (S1PR1). The active form of FTY720 is a functional antagonist of S1PR1 that is
approved by FDA for treatment of multiple sclerosis. Although there have been some reports on anti-cancers effects of FTY720, its effects on CRC, let alone PC, have not been evaluated.Methods:
Colon cancer PC models were generated by IP injection of CT26-luc murine colon cancer cells into BALB/c immune intact mice, or HCT116-luc human colon cancer cells into nude mice. FTY720
(1mg/kg) was given oral daily, and tumor growth was followed by a bioluminescence in vivo imaging system (IVIS) and number and weights of PC nodules were measured at the time of sacrifice. Gene
expression was analyzed by qPCR, and immunohistochemistry was utilized to determine specific protein expression, Ki67 index, and apoptosis (TUNEL assay). Angiogenesis and lymphangiogenesis
were determined by microvessel density after staining for CD31 and LYVE-1.Results: Expression of SphK1 and S1PR1 were significantly higher in CT26 tumors compared with respective non-
cancerous control tissue, and PC nodules expressed higher levels of both than orthotopic colon tumors or cultured CT26 cells. FTY720 administration suppressed proliferation of both CT26 and
HCT116 cells in vitro in a dose-dependent manner. Daily oral administration of FTY720 completely suppressed the growth and number of PC nodules in both CT26 and HCT116 PC models, quantified
by bioluminescence, and number and weight of nodules. FTY720 also significantly decreased Ki67 indices and increased apoptosis in these PC nodules. SphK1 and S1PR1 mRNA levels in the PC
nodules were significantly decreased in the FTY720 treated group, which was confirmed by immunohistochemistry. Further, angiogenesis and lymphangiogenesis, were significantly decreased by
FTY720 in the CT26 PC nodules.Conclusions: Daily oral administration of FTY720, which targets S1P signaling, significantly suppressed progression of colon cancer PC in both syngeneic CT26 and
xenograft HCT116 models. Also FTY720 significantly decreased both angiogenesis and lymphangiogenesis of CT26 PC nodules. Our results suggest that FTY720 can be a novel treatment modality for
colon cancer patients with PC who currently lack effective treatments and have dismal survival rates.



63.08 Sorafenib Enriches for Cancer Stem Cells in Pre-Clinical Models of Soft Tissue Sarcoma

R. J. Canter1, E. Ames2, S. Mac2, S. Grossenbacher2, R. C. Smith2, J. Tellez2, A. M. Monjazeb2,3, M. Chen4, W. J. Murphy2  1University Of California - Davis,Surgical Oncology/Surgery,Sacramento, CA,
USA 2University Of California - Davis,Laboratory Of Cancer Immunology,Sacramento, CA, USA 3University Of California - Davis,Radiation Oncology,Sacramento, CA, USA 4University Of California -
Davis,Pathology And Laboratory Medicine,Sacramento, CA, USA.

Introduction: Cancer stem cells (CSCs) are a putative source of resistance and relapse following conventional anti-proliferative therapies in many malignancies. We hypothesized that tyrosine kinase
inhibition (TKI) would enrich for CSCs in pre-clinical models of sarcoma.Methods: Human A673 Ewing’s sarcoma, SW982 synovial sarcoma, and SK-LMS leiomyosarcoma cells were cultured in vitro
and exposed to sorafenib in a dose- and time-dependent fashion. In vivo, A673 cells were infused by tail vein into NOD-SCID IL2 receptor gamma chain null (NSG) mice, and mice were treated with
daily sorafenib 75 mg/kg by i.p. injection. Survival studies were performed, and at specified time points, tumor tissue was harvested for immunohistochemical (IHC) and flow cytometric analysis of
human CSC markers including CD133, CD24, CD44, and aldehyde dehydrogenase (ALDH). Flow cytometry was performed using a BD Fortessa cell sorter (BD Biosciences), and cell viability was
analyzed using 7-Aminoactinomycin (7-AAD). Data were analyzed with FlowJo software version 7.2. Experiments were performed in triplicate. Parametric and non-parametric statistical tests were
performed as appropriate.Results: Exposure to sorafenib in vitro demonstrated linear dose-dependent cytotoxicity at doses ≥4 μM for A673 cells, at doses ≥ 16 µM for SW982 cells, and at doses ≥ 1 µM
for SK-LMS cells (see Figure 1). A673 cell viability decreased from 100% at 1 μM sorafenib to 0% at 32 μM (P<0.05), while SW982  viability decreased from 100% to 70.5 ± 10.4% and 21.3 ± 3.1% at
doses of 32 and 64 μM, respectively (P<0.05). SK-LMS cell viability decreased from 85.8 ± 4.3% at 0 µM sorafenib to 6.6 ± 1.3% at 4 µM sorafenib (P<0.001). A673 cells increased ALDHbright from
21±3% at baseline to 40±4% following sorafenib at 16 μM (P<0.05), while SW982 cells increased ALDHbright from 28±8 to 72±10% at sorafenib 32 μM (P<0.05), and SK-LMS increased ALDHbright from
4.9 ± 1.0% to 31.1 ± 5.5% at sorafenib 4 µM (P<0.001). In vivo, sorafenib treatment of A673 lung and liver xenografts improved median survival by 10 days (P=0.03), but the population of ALDHbright cells
increased 2.5 and 2.8 fold on days 7 and 12 of treatment, respectively (P<0.001). IHC staining of A673 xenografts pre- and post-sorafenib treatment demonstrated increased expression of
ALDH.Conclusions: Sorafenib exerts an anti-proliferative effect on Ewing’s, synovial, and leiomyosarcoma cells in vitro and in vivo with a corresponding enrichment in sarcoma CSCs. Sustained anti-
sarcoma therapeutic effects may therefore require targeting of the CSC population at baseline or following initial anti-proliferative treatment.



63.09 Method for High Sensitiv ity KRAS Mutation Detection in Circulating Tumor Cells (CTCs).

C. J. Tignanelli1, R. J. Torphy2, S. A. Soper4,5, J. Yeh1,3,6,7  1University Of North Carolina,Department Of Surgery,Chapel Hill, NC, USA 2University Of North Carolina,School Of Medicine,Chapel Hill, NC,
USA 3University Of North Carolina,Lineberger Comprehensive Cancer Center,Chapel Hill, NC, USA 4University Of North Carolina,Department Of Chemistry,Chapel Hill, NC, USA 5UNC-
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Surgical Oncology,Chapel Hill, NC, USA.

Introduction: CTCs are increasingly studied as a minimally invasive and prognostic marker in a large number of tumors. Pure isolation of CTC populations is difficult given their paucity, 1-10 CTCs per
1 mL of blood compared with billions of blood cells. Given this, sequence analysis of CTCs is hampered by abundant contaminating hematopoietic cells, increasing false negative results. We
developed a method to sequence KRAS in CTCs secured from mouse models of pancreatic cancer.Methods: A microfluidic platform was used to select and enumerate CTCs from 250 μL of blood
from mice harboring KRAS G12V mutant pancreatic patient derived xenografts (PDX). CTCs were captured using antibodies against EpCAM and released with trypsin. The released CTCs were
suspended in 100 μL of fresh bovine serum for trypsin inactivation.  Samples were then centrifuged at 10,000 RPM x 2 minutes to allow for sequestration of CTCs at the bottom of collecting tubes. In
addition, matched tumors were harvested from mice. DNA was isolated using the Qiagen All-prep or DNA Micro column method. Direct sequencing (DS) of KRAS with the Qiagen Pyromark MD was
undertaken after PCR amplification of KRAS codon 12.  Mutant enriched sequencing (MES) was carried out using a modified version of a protocol for KRAS MES developed by Levi et al. Touchdown
PCR was employed to selectively amplify human KRAS codon 12 transcripts using mismatched primers designed for the addition of BstNI cut sites in wildtype KRAS only. After PCR purification,
wildtype KRAS was digested with BstNI and a second round of PCR was employed to amplify mutant KRAS strands which were then subjected to sequencing using the Qiagen Pyromark MD.
Comparison between groups was analyzed using the Fisher exact test.Results: 15% (2/13) of CTC samples analyzed with DS had KRAS G12V mutations compared with 100% (13/13) using MES (p <
0.001). The remaining 11 samples in the DS group sequenced wildtype for KRAS. All corresponding PDX tumors had G12V mutations, suggesting hematopoietic contamination in the DS group.
Notably, 2 of 13 samples had only a single CTC identified.Conclusions: MES increases detection sensitivity for KRAS mutational status compared with DS, and allows the genotyping of as little as a
single mutant CTC isolated in 250 uL of blood. The ability to molecularly characterize rare CTCs is important in the further understanding of tumor biology and potentially in the future selection of
targeted therapies.



63.10 Role of DNA-PKcs, Ku80 and Bax in Radioresistance of HT-29 Cells and Xenografts

X. Gao1, J. Meyer1, S. Huerta1,3  1University Of Texas Southwestern Medical Center,Surgery,Dallas, TX, USA 3VA North Texas Health Care System,Surgery,Dallas, TX, USA.

Introduction: Patients affected by rectal cancer who achieve a complete pathological response (pCR) following neoadjuvant chemoradiation (CRT) have superior outcomes compared to patients who
only have a partial response. Molecular pathways that dictate the response to ionizing radiation (IR) in rectal cancer are currently not clear.Methods: We established an in vitro and in vivo model with
cells and xenografts with a radioresistant (HT-29) vs. a radiosensitive (HCT-116) phenotype.  Molecular pathways that lead to phenotypic differences were investigated by: cell cycle kinetics (flow
cytometry), and DNA repair mechanisms (DNA repair assay) and genotypic differences by western blot analysis.Results: The survival fraction with 2.0 Gy of IR (SF-2) for HT-29 vs. HCT-116 was 61.1% ±
SEM 3.7% vs. 39.2% ± 2.4%; respectively. Following 34 days of treatment, tumor regression for HT-29 vs. HCT-116 xenografts was 39.2% vs. 13.4%; respectively. Cell cycle kinetics demonstrated an
accumulation of cells in G2 in HCT-116, but not in HT-29 cells.  The percentage of cells positive for g-H2AX in HT-29 vs. HCT-116 cells was 55.3%, 14.1% and 6.0% vs. 75.5%, 50.0% and 17.4% 
following IR treatment at 2,8, and 24 hours; respectively. At base line, HT-29 cells had lower levels of p21, cleaved PAPR-1, AIF, and NHEJ DNA-repair proteins (DNA-PKcs and Ku80) compared to HCT-
116 cells.  Bcl-2, survivin, p-Akt, Bax, and p53 were increased in HT-29 cells compared to HCT-116 cells. Bax over-expression in HT-29 cells was the result of Akt mediated-serine-phosphorylation
leading to its anti-apoptotic function.Conclusions: Base-line levels of p53, p21, and Bax might be unreliable in predicting a response to IR due to mutations or post-translational modifications or
alternate pathways in cancer cells.  The levels of DNA-PKcs and Ku80 in HT-29 cells were unexpectedly low based on the resistant phenotype of these cells to IR.  This suggests that the base line
levels of these NHJE mediators might be unreliable in predicting a response to IR.



63.11 Assessing Tumor Angiogenesis with Computed Tomography and a Nov el Nanoparticle Contrast Agent in an In Viv o Model of Neuroblastoma

A. Lakoma1, K. B. Ghaghada2, C. Adhikari3, C. C. Kaffes2, Y. Rojas1, J. M. Shohet3, A. Annapragada2, E. S. Kim1  1Baylor College Of Medicine,Division Of Pediatric Surgery, Michael E DeBakey
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Introduction: Angiogenesis, the development of new blood vessels from pre-existing vessels, has become a validated treatment option in cancer. Despite the recent use and expansion of anti-
angiogenic therapies, the assessment of vasculature in solid tumors and the ability to measure the efficacy of these drugs remain a clinical challenge. To date, there is no validated means of
measuring tumor vascularity in humans or in the in vivo laboratory setting. In this study, we investigate the utility of a novel nanoparticle contrast agent with computed tomography (CT) scan for
assessment of tumor vasculature in an orthotopic xenograft mouse model of neuroblastoma.Methods: Sixty female nude mice underwent orthotopic implantation of two human neuroblastoma cell
lines, NGP (n=30) and SH-SY5Y (n=30). Mice were imaged by CT at a specific time point after tumor cell implantation; after 1 week (n=12), 2 weeks (n=12), 3 weeks (n=24), and 4 weeks (n=12), which
was then followed by repeat imaging four days after the initial scan. The CT imaging protocol consists of a pre-contrast and post-contrast session after injection of a nanoparticle contrast agent
(liposomal, 150nm particle size, 110 mg iodine/ml, 20µL/g dose). Images were analyzed for tumor size, vessel diameter and vascular leak, as defined by persistent contrast signal enhancement in the
tumor on follow-up imaging. Subsequently, tumors were resected and underwent immunostaining for CD31, an endothelial cell marker.Results: The liposomal nanoparticle contrast agent enables
visualization of neuroblastoma tumor vasculature (Fig. 1a), and follow-up imaging demonstrates extravasation of contrast, consistent with leaky, immature neoangiogenic vessels of developing
xenografts. Vascular leak is characterized by a rim of contrast signal enhancement on the periphery of the tumor (Fig. 1b). Neoangiogenesis with vascular leak is visualized earlier in xenograft tumor
development derived from the NGP cell line than SH-SY5Y (week 1 versus week 3 post-implantation, respectively). The incidence of vascular leak in xenografts at weeks 1, 2, 3, and 4 are the following:
NGP (17%, 33%, 50% and 100%), SH-SY5Y (0%, 0%, 33% and 50%). Localization of vascular leak is confirmed with immunostaining for CD31.Conclusions: CT imaging with a novel nanoparticle
contrast agent successfully enables non-invasive assessment of developing blood vessels in neuroblastoma xenografts as well as vascular leak associated with such abnormal vessels. The
variability of vascular leak in xenografts from different cell lines suggests varying efficacy in drug uptake of nanoparticle therapies and anti-angiogenic drugs. Further xenograft imaging studies are
planned to assess tumor vasculature and vascular leak after treatment with anti-angiogenic therapies.



63.12 Telo2 Upregulation is Associated with Chemoradioresistant Rectal Cancer
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Introduction: Neoadjuvant chemoradiation (CRT) is the standard of care for locally advanced rectal cancer. However, response to CRT ranges from none to pathologic complete response (pCR).
Patients who have poor response to CRT have worse oncologic outcomes.  Mechanisms for resistance to CRT in rectal cancer are not fully elucidated. One proposed mechanism is defective DNA
repair mechanisms in resistant cancers. The goal of this study was to identify biologically relevant genes that are associated with rectal cancer CRT resistance.Methods: Freshly frozen pretreatment
rectal adenocarcinoma biopsies were collected according to an established IRB-approved biobank protocol.  Patients underwent standard long course neoadjuvant treatment including 5-FU and
external beam radiation.   Post-treatment resection specimens were evaluated for response based on American Joint Committee on Cancer (AJCC) criteria. Total tumor mRNA was extracted from pre-
treatment biopsies and gene expression levels were determined using high-throughput microarrays on an Illumina platform.  Non-parametric Wilcoxon t-test was used to compare gene expression
levels between non-responders (AJCC 3) and responders (AJCC 0-2). Microarrary gene expression levels were validated in the same sample set using quantitative real-time PCR (qPCR).  Further
validation was conducted in an independent set by in silico analysis using Oncomine.Results: 33 patient specimens were used to determine gene expression levels by microarray. Telomerase 2
(Telo2) was found to be significantly over expressed in resistant (AJCC 3) samples compared to partial and complete responders (fold change=1.2, p=0.045) in our study population.   Upregulated
expression levels of Telo2 by microarray were confirmed by qPCR (p<0.001).  In silico analysis demonstrated that Telo2 was upregulated in patients with worse oncologic outcomes for several solid
organ malignancies, including colorectal cancer patients with worse 3 year overall survival (p=0.009).Conclusions: Telo2, a functional DNA repair gene, is relatively overexpressed in human rectal
cancers that do not respond to neoadjuvant chemoradiation. Telo2 may potentially serve as a novel target for sensitization of CRT resistant rectal cancers.  Further studies to investigate the biological
role for Telo2 in rectal cancer are warranted. 



63.14 Dendritic cell Receptor-specific Binding Properties of [99mTc] -Cy7-Tilmanocept and its use as a Multi-reporter Probe in Tumor Margin Analysis

A. Hosseini1, J. L. Baker1, C. A. Tokin1, Z. Qin2, A. M. Wallace1, D. R. Vera2  1University Of California - San Diego,Department Of General Surgery,San Diego, CA, USA 2University Of California - San
Diego,Department Of Radiology,San Diego, CA, USA.

Introduction: Intra-operative tumor margin assessment is desirable to reduce the incidence of positive margins in oncologic surgery. Dendritic cells (DCs) are localized in close proximity to cancer cells
in many well-known tumors and thus may be a useful target for tumor margin assessment by a multireporter probe.Methods: A multireporter probe, [99mTc] -Cy7 tilmanocept, was synthesized and in
vitro binding assays to bone marrow-derived DCs were performed.  Ten mice, implanted with subcutaneous 4T1 mouse mammary tumors (incubation time 14 days), were administered 1.0 nmol of our
probe via tail vein injection. After in-vivo gamma and fluorescence imaging, the tumor, muscle, and organs were excised and assayed for radioactivity in order to calculate percent injected dose (%ID). 
Digital images the tumors after immunohistochemical  staining for DCs were analyzed with Adobe Photoshop to determine relative DC density.Results: In vitro binding demonstrated subnanomolar
affinity of our probe to DCs (KD=0.31±0.11nM).  At 20 and 120 minutes after probe administration, 0.244 ± .144%ID and 0.146 ± 0.058%ID was localized in the tumor, which was  3.5X greater than the
uptake of muscle excised from opposite hind leg  (1.41 ± 0.149 vs 0.31 ± 0.058%ID/g, P<0.001). Immunohistochemical staining analysis demonstrated that DC density positively correlated with tumor
%ID/g (r=0.81, P=0.03) and higher DC density at the periphery vs center of tumor (186K±54K vs 64K ± 16K pixels, p=0.001) .Conclusions: [99mTc] -Cy7-Tilmanocept exhibits in vitro and in vivo tumor-
specific binding to dendritic cells and may be useful as a tumor margin targeting agent



63.15 GSK-3 Is Frequently Activ ated In Pancreatic Cancer Through c-Myc Regulation And Is A Nov el Target For Therapy
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Introduction: Traditional substrates of targeted therapy in cancer have primarily been protein kinases involved in regulation of cell growth and death. More recently, therapy directed at key steps in
metabolic pathways have demonstrated surprising efficacy as well as selectivity given the alterations in cellular metabolism of cancer cells (so-called “Warburg effect”). Glycogen synthase kinase-3
(GSK-3) was initially identified as a key regulator of insulin-dependent glycogen synthesis but has since been shown to regulate cellular differentiation and cell-cycle progression. We sought to examine
the incidence and mechanism of GSK-3 activation in pancreatic adenocarcinoma, as well as the effect of targeted inhibition on cell death.Methods: Nine human pancreatic cells were used for studies of
the incidence of GSK-3 activation (phospho-GSK-3) determined by immunoblot methods. Although the transcription factor c–myc is a traditional downstream substrate of GSK-3, we hypothesized that c-
myc functions upstream of GSK-3. Therefore, the MIA-PaCa-2 human pancreatic cancer cell line was used for evaluation of the mechanism of GSK-3 activation through siRNA-mediated downregulation
of c-myc with subsequent evaluation of GSK-3 activation and signaling (e.g. phosphorylation of Cyclin D1). GSK-3 activity was blocked using the small molecular GSK-XV (Santa Cruz Biotechnology) with
subsequent evaluation of cell death as well as chemotherapy-mediated apoptosis.Results: Eight of the nine human pancreatic cancer cell lines had high levels of activated GSK-3. Of these eight, seven
had low levels of c-Myc (Figure 1A). Following transfection of c-Myc siRNA, phosphorylation of GSK-3 was greatly inhibited in the MIA-PaCa-2 cell line (Figure 1B). Activation of GSK-3 has an inhibitory
effect on the phosphorylation of Cyclin D1, and consistent with the decrease of activated GSK-3, c-Myc siRNA transfection let to an increase in phosphorylation of Cyclin D1. Inhibition of GSK-3 using the
small molecule inhibitor (GSK-XV; 5 uM, 48 hrs) dramatically increased cell death (20.2% apoptotic cells compared to 2.6% untreated MIA-PaCa-2), but had no effect on chemotherapy-induced cell
death following treatment with either gemcitabine or paclitaxel.Conclusions: GSK-3 is activated in a large fraction of pancreatic cancer cell lines potentially through the transcription factor c-Myc.
Inhibition of GSK-3 increased cell death but did not function as a chemosensitizing therapy. Targeted therapy (either direct inhibition of GSK-3 or indirectly through decreasing c-Myc) is a novel approach
in pancreatic cancer treatment.



63.16 Effect of Sphingosine-1-Phosphate Signaling Disruption in a Murine Synergenic Metastatic Breast Cancer Model
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Introduction: Breast cancer drug development costs approximately $610 million per drug with on average 37 months in animal trials to screen for safety and efficacy, and only 21.5% of new drugs that
enter clinical human trials actually enter the market. Recently it was pointed out that this is partly because preclinical animal models fail to closely reflect the human disease. Studies with animal
models historically focused on evaluating the drug efficacy on the primary tumor; however, in human breast cancer the primary tumor is treated surgically and this is not the aspect of the disease that
produces mortality. Model systems and modalities that focus on the treatment of metastatic disease have greater promise. Sphingosine-1-phosphate (S1P) is a bioactive lipid known to have roles in
cancer progression and to have higher serum levels in advanced malignancy. It is produced intracellularly by sphingosine kinase 1 (SphK1) then exported to exert its effects through the family of five
S1P receptors. FTY720 is a FDA approved pro-drug for treatment of multiple sclerosis that interferes with S1P signaling and may be useful as a cancer therapy. We present the evaluation of FTY720 in a
syngeneic murine metastatic carcinoma model.Methods: Murine breast cancer 4T1-luc2 cells were injected into the chest mammary fat pads of Balb/c mice. Progress of the orthotopic implant was
followed by in vivo bioluminescence. Two weeks post implantation, total mastectomies were performed and mice were then dosed daily with oral FTY720. Metastatic lesions were quantified at three-day
intervals by in vivo bioluminescence. Tumor burden was also assessed at one month after implantation by ex vivo bioluminescence. S1P levels in serum were quantified by mass spectrometry and
S1PR1 gene expression in primary tumors as well as in tumor metastases was evaluated by qPCR. Gene expression was examined with Affymetrix GeneChip. Results: Open chest mammary fat pad
orthotopic implantation rapidly led to established primary tumors, demonstrated progression of tumor to lymph nodes in 4 days, and development of lung metastasis 10 days post implantation. S1P
levels correlated positively with progression of disease. Gene expression microarrays from primary tumors and metastatic lung lesions revealed significant differences in gene expression patterns.
S1PR1 expression was upregulated in lung metastasis compared to primary tumor or to in vitro cultured 4T1-luc cells. In vivo bioluminescence demonstrated decreased lung metastasis in FTY720
treated animals, with a significantly lower lung tumor burden than saline treated animals.Conclusions: In our metastatic syngeneic breast cancer model, we have demonstrated FTY720 administration
decreased metastatic lesions likely through inhibition of the S1P-SphK1-S1PR1 axis, resulting from decreased expression of S1PR1 and S1P levels in advanced cancer. Thus, targeting S1P signaling
has the potential to be a useful and novel modality against advanced breast cancer with metastasis to the lung.



63.17 Inpatient Surv iv al after Gastrectomy for Gastr ic Cancer in the 21st Century: Are We Making Progress?
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Introduction: Surgical treatment for patients with gastric cancer has evolved substantially in the last few decades. To understand how changes in patient- and hospital-level factors, as well as surgical
treatment, are associated with outcomes over the last decade, we examined a nationally representative sample of patients surgically treated for gastric cancer.Methods: Retrospective cross-sectional
discharge data from the 2001-2010 Nationwide Inpatient Sample (NIS) were analyzed using cross-tabulation and multivariable regression modeling. Patients with a primary diagnosis of gastric cancer
(ICD-9- CM Diagnosis 151.0-151.6, 151.8, 151.9) undergoing partial or total gastrectomy (ICD-9-CM procedure 43.5 – 43.99) as their primary procedure were identified and included in the study cohort.
After excluding patients with missing data, we examined relationships between patient- and hospital-level factors, surgery type and outcomes including, in-hospital mortality, and length of stay (LOS)
across the study period.Results: Between 2001-2010, a total of 67,327 gastric cancer patients who underwent gastrectomy nationwide with complete information were included in analysis. Compared
with patients treated in 2001, patients treated in 2010 younger (mean age, 2001: 68.1, SE=0.34 vs. 2010: 66.7, SE= 0.36), more likely admitted electively (2001: 68.9% vs. 2010: 77.3%), treated in a
teaching hospital (2001: 57.8% vs. 2010: 70.5%), or at an urban center (2001: 91.3 vs. 2010: 95.3% (all p<0.001). There was no difference in the type of gastric procedure performed over time (partial
gastrectomy, 2001: 66.4% vs. 2010: 65.6%; total gastrectomy, 2001: 33.6% vs. 2010: 34.4%) (p=0.63).  Following surgery, factors associated an increased risk of in-hospital mortality included older age
(OR 1.04 per additional year), male gender (OR=1.40), history of myocardial infarction (OR 1.26), congestive heart failure (OR 2.08), and emergent admission (OR 2.26) (all p<0.01).  In multivariable
analysis, patients undergoing a gastric resection in 2010 had a 40% decrease in the odds of in-hospital mortality (OR=0.56, p=0.003).  Overall mean LOS was 13.9 days (SE: 0.1). Factors associated
with LOS≥14 days included procedure type (total vs. partial gastrectomy: OR 2.02), hospital location (urban vs. rural: OR 1.33), emergent surgery (emergent vs. non-emergent: OR 5.22), and comorbid
disease (3+ comoridities vs. <3 comorbidities: OR 1.38) (all p<0.001).  The odds of LOS≥14 days did not differ between 2001 and 2010 (OR 0.91 p=0.31).Conclusions: The proportion of patients
undergoing total vs. partial gastrectomy remained stable; however, after controlling for age, comorbidity and emergency admission, the odds of in-hospital mortality among surgically treated gastric
cancer patients decreased more than 40% between 2001 and 2010. Further research is warranted to determine if these findings are due to better patient selection, regionalization of care, or
improvement of in-hospital quality of care.
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Introduction: Alterations in somatic pathways and expression profiles delineate subtypes of squamous cell carcinoma (SCC) of the lung. Amplification and overexpression of the transcription factor
SOX2 has been shown to be oncogenic and to define one subtype. Our goal is to identify elements in the SOX2 pathway which could be the targets of molecular therapy.Methods: Transcriptome
analysis of squamous cell tumors from our previously described SOX2 overexpressing mouse model was performed in tandem with chromatin-immunoprecipitation of SOX2 in H520 and H2170
human SCC cell lines. The intersection of these two analyses was used to identify CTGF as a gene of interest. Subsequently, CTGF targeting shRNAs were introduced into H520 cells using lentivirus.
Validation of effective knockdown was performed by RT-PCR and Western Blot. Off-target effects were controlled for by means of a scramble shRNA. Downstream targets of CTGF were selected based
on literature review and assessed by RT-PCR in knockdowns and controls.Results: Transcriptome analysis revealed that SOX2 overexpression results in 75-fold overexpression of CTGF. ChIP-seq
analysis revealed a SOX2 binding peak in the promoter region of CTGF. Of the three shRNA knockdown lines, two produced greater than 60% reduction of CTGF expression relative to untreated and
scramble H520 controls. This was consistent with the loss of the 37 kD band for CTGF on Western Blot in those two lines. RT-PCR for ITGA5, BMP7, and COL1A1 demonstrated greater than 90%
reduction of these genes in the two effective CTGF knockdowns.Conclusions: CTGF is a direct transcriptional target of SOX2 and is overexpressed in SOX2 overexpressing SCC of the lung. CTGF is a
modular protein comprised of four functional domains allowing it to interact with numerous ligands, such as growth factors and cellular receptors. We show that CTGF likely regulates the expression of
integrins, Wnt signaling components, and collagen. Ongoing investigation also indicates that CTGF knockdown abrogates tumor growth.



63.19 An ev aluation of PI3K-mTOR mediated cell growth suppression by Baicalein and Quercetin in cancer cells.
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Introduction: Baicalein, the active component of the natural herb Scutellaria baicalensis (SB), may have a role in cancer treatment.  We have previously shown that it enhances breast cancer cell arrest
by suppressing the mTOR/S6K1 pathway. Quercetin is a flavonoid compound found in a variety of plant based foods. It has also been found to have significant anti-cancer activity through modulation of
the PI3K-mTOR pathway in multiple cancer cell lines. We hypothesized that treatment of cancer cells by a combination of Baicalein and Quercetin has a synergistic effect on in-vitro cancer cell
growth.Methods: H1299 lung cancer cells and C3L5 murine breast cancer cell lines were used for this study.  MTT assays were used to assess growth inhibition after 48 and 72 hours of treatment with
Baicalein and Quercetin alone and in combination. Combination indices (CI) generated by Chou-Talalay plots were used to quantify synergy.  Western blots were used to evaluate the expression of
phosphorylated pS6 after 48 hours of treatment with both agents.Results: H1299 cells treated with standard dilutions of Baicalein and Quercetin in combination showed synergistic growth inhibition at
both 48 and 72 hours (CI<1). Western blot analysis for C3L5 cells treated with a combination of Baicalein and Quercetin showed a marked dose related suppression of pS6 expression compared to
either agent alone. Marked suppression is seen begining at Baicalein and Quercetin concentrations of 5 uM and 10 uM respectively.Conclusions: Our study shows that in combination, Baicalein and
Quercetin have a synergistic effect on in-vitro cancer cell growth in H1299 cells. The mechanism of action is through modulation of the PI3K-mTOR pathway. The effect is dose dependent and causes
inhibition of cancer cell growth. These findings in total suggest a role for both Baicalein and Quercetin as natural adjuncts for treatment of cancer.
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M. A. Veenstra1, L. Danielson1, E. Brownie1, M. Saba1, G. Natarajan1, M. D. Klein1  1Children's Hospital Of Michigan, Detroit Medical Center,Pediatric Surgery,Detroit, MI, USA.

Introduction: We examined patients in one diagnostic group (newborns with necrotizing enterocolitis, NEC) to remove confounding variables in determining risk factors for development of total
parenteral nutrition associated cholestasis (TPNAC) as well as predictors for its course.Methods: This is a retrospective chart review of patients between the years of 2000 and 2010 diagnosed with
NEC in the NICU.  TPNAC was defined as a direct bilirubin level ≥2.0mg/uL.Results: Of 178 patients with NEC, 82 patients (46%) did not develop TPNAC. Of the 96 patients that developed TPNAC, 27
(28%) resolved their TPNAC by discharge.   A longer course of TPN was associated with retinopathy of prematurity, pneumonia, intraventricular hemorrhage, Kosloske Indicator score, number of
infections, number of days of mechanical ventilation, and the age at which time NEC was diagnosed. Feeding within 6 days of life and being hypotensive at the time of NEC diagnosis were correlated
with decreased TPN requirements. The number of days that TPN was infused did not affect whether TPNAC resolved by discharge (p=1.0).TPNAC was less likely to occur in patients with by BW >1500 g
(p=.0001), enteral feeds within the first week of life (p=.0002), no infection (p=.0023), no gram negative sepsis (p=.0003), fewer TPN days (p<.0001), and shorter length of hospital stay (p<.0001).Factors
significant in affecting resolution of cholestasis by discharge are presented in the table. A longer time between diagnosis and operation was associated with a greater risk of TPNAC (P=0.002). In
addition, the type of surgery performed was found to be significant in determining the resolution of cholestasis prior to discharge. Only 12.5% of the patients undergoing a jejunostomy resolved TPNAC,
whereas patients who underwent an ileostomy resolved cholestasis 28.6%, and 57.1% of patients with a primary reanastomosis resolved.Conclusions: Of all the factors that make a difference in the
development and resolution of TPNAC, the ones that we can affect include starting enteral feeds earlier, placing central venous catheters earlier, and maintaining strict surveillance for development of
infections.



64.02 Histologic Analysis of the Hernia Sac: Current Practices Based on a Surv ey of IPEG Members

E. M. Knott1, S. D. St. Peter1, D. J. Ostlie2  1Children's Mercy Hospital- University Of Missouri Kansas City,Kansas City, MO, USA 2University Of Wisconsin,Madison, WI, USA.

Introduction: Inguinal hernia repair is one of the most common operations performed by pediatric surgeons. Although the practice of sending the hernia sac for histologic examination after a routine
hernia repair is common, the indications and practice patterns for this has not been evaluated.  The objective of this survey was to determine practice patterns and indications for histologic analysis of
the hernia sac.Methods: A 9 question online survey was sent to all members of the International Pediatric Endosurgery Group (IPEG). A Mantel Haenszel test was used to determine whether practice
patterns of sending the hernia sac for histologic evaluation were associated with respondent characteristics.Results: The survey was completed by 315 IPEG members for a response rate of 54.4%.
Characteristics of the respondents are reported in Table 1. Hernia sacs were sent for pathologic evaluation always by 23.9%, often by 5.1%, rarely by 17.5%, and never by 53.5%. The respondent
characteristics in Table 1 were not associated with whether or not specimens were sent. Of the 127 that reported sending the hernia sac, the most common reasons were hospital requirements
(44.9%) followed by routine practice (28.3%) and concern for missed pathology (26.8%).Conclusions: The majority of IPEG respondents report never sending the hernia sac for pathologic analysis. Of
those that do, most are influenced by hospital requirements. The value of sending the hernia sac after routine inguinal hernia repair should be validated if it is to remain an institutional requirement.



64.03 Epidemiologic Character istics of Obstructed Umbilical Hernia in Children

T. A. Oyetunji1, H. T. Jackson3, N. Akolkar1, F. G. Qureshi3, B. C. Nwomeh2  1Howard University College Of Medicine,Surgery,Washington, DC, USA 2Nationwide Children's Hospital,Surgery,Columbus,
OH, USA 3Children's National Medical Center,Pediatric Surgery,Washington, DC, USA.

Introduction: Umbilical hernias are very common in children, but the complicated type is rare. Because of the limited data on the epidemiology of this condition, the optimal age for surgical treatment
remains controversial. The purpose of this study was to define the characteristics of children with complicated umbilical hernias to help guide timing of elective surgery. Methods: A retrospective
analysis of the Kids’ Inpatient Database (KID) from the years 2003, 2006, and 2009 was completed. Children <20 years with a diagnosis of umbilical hernia (UH) and obstructed umbilical hernia with or
without gangrene who had a primary hernia repair diagnosis were included (UHW). Univariate analysis was performed to describe the demographics and hospital level characteristics associated with
the patient population followed by a bivariate analysis comparing patients with UH to those with UHW by demographics and hospital characteristics. Multivariate analysis predicting the odds of UHW
adjusting for demographics, hospital location and zip income quartile was then completed.Results: A total of 719 records (representing an estimated 1169 patients) were included in the analysis. There
were 54.2% males. The age distribution was: <=5 years (67.1%); 6-12 years 12.1%); and 13-20 years (20.2%). Median age was 2 yrs (Inter-quartile range 0-10 years). Whites and Blacks each
accounted for 29.2% , with 32.7% Hispanics. Crude mortality was 0.14%. UHW made up 42.3% of the study population, were predominantly male and demonstrated a similar ethnic distribution as the
entire study population. However, children with UHW were significantly older (7.6y vs. 3.8y, p<0.05). Figure 1 shows the distribution of UHW by age, with significant differences over time (p<0.05). On
adjusted analysis, the extremes of age were significant predictors of UHW. See Figure 2.Conclusions: Complicated umbilical hernia are rare and rarely fatal.  Distribution is more urban and odds are
more associated with extremes of the age group. These data appear to justify current recommendations for elective UH repair before the age of 5 years, and reveals the need for vigilance among infants
and toddlers who are awaiting repair.



64.04 Correlating Surgical and Pathological Diagnoses in Pediatr ic Appendicit is: Does Inconsistency Matter?

S. C. Fallon1, M. E. Kim1, K. W. Eldin2, M. E. Lopez1, D. E. Wesson1, M. L. Brandt1, J. Rodriguez1  1Baylor College Of Medicine,Division Of Pediatric Surgery, Michael E. DeBakey Department Of
Surgery,Houston, TX, USA 2Texas Children's Hospital,Department Of Pathology,Houston, TX, USA.

Introduction: The stratification of appendicitis into simple and complex variants has far-reaching implications. While the operative diagnosis made by the surgeon dictates clinical management, the
pathologic diagnosis often differs and is frequently used by for coding and subsequent reimbursement. The purpose of this study was to examine discrepancies between the surgical and pathologic
diagnoses with subsequent correlation to clinical outcomes.Methods: Patients with acute appendicitis from July 2011-July 2012 were identified. Diagnoses included simple (acute and suppurative)
and complex (gangrenous and perforated). We evaluated the interrater reliability between pathologic and surgical diagnoses in the four appendicitis categories. Clinical outcomes of surgical site
infections (intraabdominal abscesses and wound infections) were evaluated according to the pathologic and surgical diagnosis.Results: During the study period, we identified 1,166 patients with acute
appendicitis. The surgeon and pathologic diagnoses agreed on the specific diagnosis (acute, suppurative, gangrenous, perforated, normal) in 47% of patients (kappa 0.289, 95% CI 0.259-0.324,
p=0.001). Agreement on disease severity (simple vs. complex) improved to 79%. Surgical site infection rates related to the diagnoses are presented in Table 1. The surgeon diagnosis more accurately
predicted infectious complications than the pathologic diagnoses.Conclusions: Significant discordance exists between surgical and pathologic diagnoses. While the relevance of this discordance to
clinical outcomes is still not clear, hospital coders may bill incorrectly due to these inconsistencies, with profound implications for reimbursement and reporting of quality outcome measures. Future
quality improvement projects should focus on standardizing the surgical and pathologic diagnoses.



64.05 Radiation Exposure in Head Computed Tomography (CT) Scans in Pediatr ic Trauma

N. E. Sharp1, W. J. Svetanoff2, A. Desai1, H. Alemayehu1, M. U. Raghavan1, S. W. Sharp1, J. C. Brown1, D. C. Rivard1, S. D. St. Peter1, G. W. Holcomb1  1Children's Mercy Hospital- University Of Missouri
Kansas City,Kansas City, MO, USA 2Creighton University Medical Center,Omaha, NE, USA.

Introduction: We have previously reported that children receive significantly less radiation exposure when undergoing abdominal/pelvis CT scanning for acute appendicitis when performed at a
dedicated children’s hospital (CH) rather than at a non-dedicated pediatric facility.  We compare the amount of radiation children receive from Head CTs for trauma done at non-dedicated pediatric
facilities (OH) versus those at a dedicated CH.Methods: Retrospective chart review of all children transferred to our hospital after initial head CT for trauma was performed at an OH during July 2012 to
December 2012.  These children were then case matched based on date, age and gender to children at our CH who received a head CT for trauma.  Two-tailed independent Student’s t-test was used
for continuous variables and 2-tailed Fisher’s exact test was used for discrete variables using Chi-square with Yates correction where appropriate.Results: There were 50 children who underwent
trauma head CT scans at 28 outside non-dedicated pediatric hospitals (OH).  OH children were case matched by date of scan, age and gender to children receiving a trauma head CT at our pediatric
hospital (CH). There were 21 females and 29 males in each group.  Average age was 7.01 7.01 ± 0.5 years (range 13 days to 17 years old) at the OH and 7.14 ± 6.07 (range 2 weeks to 17 years old) at
the CH (P=0.92).  Average weight was 30.81 ± 4.69 kg at the OH and 32.69 ± 27.21 kg at CMH (P=0.81). Radiation emission results are summarized in Table 1.Conclusions: There is no significant
difference between radiation exposure from trauma head CTs performed at OH versus those at a dedicated CH.



64.06 Comparing Character istics and Outcomes in Infants with Prenatal and Postnatal Diagnosis of Esophageal Atresia

C. G. Ethun1, S. C. Fallon1, O. O. Olutoye1, M. L. Brandt1, T. C. Lee1, S. E. Welty2, R. Ruano3, D. L. Cass1  1Baylor College Of Medicine,Division Of Pediatric Surgery, Michael E. DeBakey Department Of
Surgery,Houston, TX, USA 2Baylor College Of Medicine,Division Of Neonatology, Department Of Pediatrics,Houston, TX, USA 3Baylor College Of Medicine,Department Of Obstetrics And
Gynecology,Houston, TX, USA.

Introduction: Previous studies of infants with esophageal atresia (EA) suggest those diagnosed prenatally have worse outcomes due to a higher incidence of associated anomalies.  The purpose of
this study was to compare characteristics and outcomes of infants with esophageal atresia diagnosed following fetal center evaluation to those diagnosed postnatally.Methods: The records of all
neonates treated for EA at our institution from 2002—2012 were reviewed.  Infants with a prenatal diagnosis of esophageal atresia were compared to those postnatally diagnosed using chi-square and
Student’s t-test as appropriate.Results: Of 91 patients treated with EA during the study period, 15 (16%) were diagnosed prenatally at our fetal center.  Although those prenatally diagnosed had a higher
incidence of pure EA and polyhydramnios, the gestational age and birth weight in that group were similar to those diagnosed postnatally (Table).   There were no differences in outcomes between
groups with regard to the incidence of major cardiac anomalies, surgical complications, hospital length of stay, and survival.Conclusions: Treatment at a tertiary care center provides excellent outcomes
for all infants with EA despite an 80% frequency of concurrent anomalies.  Prenatal diagnosis of EA and attentive obstetric management of polyhydramnios decreases risk for prematurity and
prematurity-associated morbidity.



64.07 A Risk-Stratif ied Analysis of Delayed Neonatal Congenital Diaphragmatic Hernia Repair: Delayed Repair May Not Improv e Outcomes.

L. E. Hollinger1, P. A. Lally1, K. Tsao1, C. J. Wray2, K. P. Lally1  2University Of Texas Health Science Center At Houston,Department Of Surgery,Houston, TX, USA 1University Of Texas Health Science
Center At Houston,Department Of Pediatric Surgery,Houston, TX, USA.

Introduction: Congenital diaphragmatic hernia (CDH) remains a significant cause of death in newborns. Despite improved outcomes with multimodality therapies including delayed surgical repair,
optimal timing of repair remains undefined. We sought to evaluate the influence of surgical timing on patient outcomes and hypothesized that delayed repair does not improve survival in CDH.Methods:
Congenital diaphragmatic hernia (CDH) remains a significant cause of death in newborns. Despite improved outcomes with multimodality therapies including delayed surgical repair, optimal timing of
repair remains undefined. We sought to evaluate the influence of surgical timing on patient outcomes and hypothesized that delayed repair does not improve survival in CDH.Results: Overall mortality
was 6.7%. With group 1 as reference, the unadjusted odds ratio (OR) for mortality was significantly increased with delay in repair (Group 2: 1.73±0.5, 95% CI 1-2.98; Group 3: 3.42±0.1, 95% CI 1.97-
5.96) (Table 1). Variables which significantly increased mortality included need for patch repair, liver herniation, associated cardiac or chromosomal anomalies, need for postoperative ECMO and birth
weight. After adjustment for these factors, delay in repair did not predict increased mortality (Group 2: OR 1.25±0.4, CI 0.7-2.4; Group 3: OR 1.6±0.6, CI 0.8-3.2). The positive predictive value for death
increased 10.6%, 16.5%, and 23.4% for liver herniation, chromosomal anomalies, and associated major cardiac anomalies, respectively.Conclusions: Management of CDH remains a complex clinical
challenge. Although specific pre-operative factors portended increased mortality, when adjusted for disease severity, the timing of elective CDH repair does not appear to influence mortality. Specific
clinical parameters which guide timing of surgery remain unknown.



64.08 Clinical Predictors of Perforated Appendicit is: the Utility of Immature Granulocyte Percentage

E. K. Mathews1, R. L. Griffin2, V. Mortellaro1, E. Beierle1, C. M. Harmon1, M. K. Chen1, R. T. Russell1  1University Of Alabama At Birmingham,Pediatric Surgery,Birmingham, AL, USA 2University Of
Alabama At Birmingham,Epidemiology,Birmingham, AL, USA.

Introduction: Acute appendicitis is one of the most common surgical conditions seen in the pediatric population.  The diagnosis of appendicitis and differentiation between acute and perforated
appendicitis is often challenging.  Many adjuncts are utilized to help clinicians predict acute or perforated appendicitis which may affect the next step in treatment.  Newer automated hematologic
analyzers are able to perform more accurate automated differentials including immature granulocyte counts and percentages.  Elevated immature granulocyte percentage (IG %) has been shown to be
 more accurate for predicting sepsis in the neonatal population than traditional immature to total neutrophil count (I/T) ratios.  We intended to assess the additional discriminatory ability IG % may add to
traditionally assessed parameters in the differentiation between acute and perforated appendicitis.Methods: After IRB approval, we retrospectively identified all patients with appendicitis from July 2012
to June 2013 by ICD-9 code.  The charts were reviewed for relevant demographic, clinical, radiographic, and outcome data.  We defined perforated appendicitis as the surgeon’s interpretation based on
their operative findings.  Standard statistical methods were utilized.Results: 251 patients with appendicitis were included in the analysis. The demographic and clinical characteristics of these patients
with perforated and acute appendicitis are presented in Table 1.  Those with perforated appendicitis had a higher mean white blood cell (WBC) count (p=0.0063), c-reactive protein (CRP) (p<0.0001),
and IG% (p=0.0299). Clinical laboratory variables were put into an adjusted logistic model predicting odds of perforated appendicitis. In the adjusted model, only elevated CRP (OR 3.46, 95% CI 1.40-
8.54) and presence of left shift (OR 2.66, 95% CI 1.09-6.46) were significant predictors of perforated appendicitis. The c-statistic of the final model was 0.70, suggesting fair discriminatory ability of this
model to predict perforated appendicitis.Conclusions: IG % did not provide any additional benefit to elevated CRP and presence of a left shift in the differentiation between acute and perforated
appendicitis.



64.09 Low Lev els Of MicroRNA-222 In The Early Stages Of Injury Is Associated With Increased Inflammation And Impaired Diabetic Wound Healing

C. Zgheib1, J. Xu1, J. Hu1, K. W. Liechty1  1Nemours Children Hospital,Surgery,Orlando, FL, USA.

Introduction: Diabetes is increasing worldwide and complications of diabetes, such as impaired wound healing, are associated with significant costs and morbidities. Two thirds of all nontraumatic
lower-limb amputations occur in diabetics and are preceded by a non-healing wound. Dysregulation of the inflammatory response is one of the hallmarks of the diabetic wound healing impairment
andresults in increased and persistent inflammation. MicroRNAs (miRNA) are small molecules that regulate a number a cellular processes and pathways. In particular, miRNA-222 has been
implicated in the regulation of vascular inflammation and permeability by inhibiting Intracellular Adhesion Molecule-1 (ICAM-1) expression and the recruitment of inflammatory cells. We hypothesize that
increased inflammation seen in impaired diabetic wound healing may be due, in part, to altered levels of miRNA-222. Methods: To test our hypothesis, we created 8 mm wounds on the back of diabetic
(Db/Db) and non-diabetic (Db/+) mice. The wounds were harvested 0, 3, 7, 14 and 21 days after wounding.  Wound closure was assessed by histology and total cellular RNA was isolated and real-time
PCR performed for miRNA-222 and its target gene ICAM-1. ICAM-1 protein production was measured by western blot and normalized to GAPDH.Results: Diabetic wounds demonstrated significantly
delayed wound healing that was associated with decreased and delayed expression of miRNA-222 compared to non-diabetic wounds. Diabetic wounds also demonstrated increased gene expression
of ICAM-1, the target of miRNA-222, and increased ICAM-1 protein production compared to the non-diabetic wounds.Conclusions: These novel findings provide the first evidence that decreased
expression of miR-222 may play an important role in the diabetic wound healing impairment.  Decreased miR-222 results in increased ICAM-1 protein production and promotes increased recruitment
of inflammatory cells. Further studies are warranted further examining the role of miRNA-222 in the diabetic wound healing impairment and as a potential target to correct this impairment.



64.10 Management of Electr ical and Chemical Burns in Children

A. Tarkowski1, S. D. St Peter1, S. Islam1  1University Of Florida,Pediatric Surgery/Surgery,Gainesville, FL, USA.

Introduction: Pediatric electrical and chemical burns are fortunately rare injuries. The care of these children has not been well outlined and varies significantly. These burns require specialized care in
burn centers, and we outline the management and outcomes in this study.Methods: The burn registries of two large regional pediatric burn centers were searched and data regarding chemical and
electrical burns were obtained. Clinical data was collected and analyzed.Results: A total of 50 cases were found, equally divided between chemical and electrical burns. Overall, the mean age was 6.2
years and the total burn percentage was 4.2. The mean overall length of stay was 4.6 days, with 20% requiring an ICU stay. The children who sustained a chemical injury were younger, had more
females, and sustained smaller TBSA burns. Only one chemical burn required a skin graft. Electrical burns tended to occur in older male children, 5 required a graft and the TBSA involved was higher
as well. Long term management involved an average of 5 months of rehabilitation, with 50% of the electrical burns requiring compression garments for hypertrophic scars. There were no deaths or
amputations in this series, but 10% required contracture releases involving the hands. Conclusions: Pediatric electric and chemical burns are rare and require specialized care with significant post
discharge rehabilitation needs. Graft rates are not high, but are mostly noted in electrical burns. This is the largest reported series of this type of injury and underlines the need for early transfer to a
pediatric burn center.



64.11 Is there a Difference between younger and older children with Perforated Appendicit is?

A. Tan1, D. W. Kays1, S. D. Larson1, S. Islam1  1University Of Florida,Pediatric Surgery/Surgery,Gainesville, FL, USA.

Introduction: Perforated appendicitis remains a common problem, but management remains varied. While it is understandable that there will be a higher proportion of perforations noted in younger
children due to diagnostic issues, it remains unclear why children older than 10 have the same issues. We undertook this study to see if there was a difference between these two age groups in
presentation, management and outcomes.Methods: A retrospective study spanning 10 years was performed and perforated appendicitis cases identified using ICD-9 codes and hospital databases.
654 patients were identified and this was reduced to 329 by secondary review. Clinical data was collected and the cohort was divided into younger than 10 and older than 10 years of age.Results: There
were 165 patients from 0-9 years of age and 164 greater than 10 years. There was no difference in the gender distribution, race, or insurance status between the groups. When analyzing for duration of
symptoms prior to presentation, number of ED visits required, WBC count, fever, or imaging required we also found no differences. Similarly, we found no difference for data for immediate vs. delayed
operations or the length of stay. Conclusions: In our study, we found no differences to explain why older children present with perforated appendicitis. We did not note any significant racial or socio
economic bias, nor a delay to seek care, as has been noted with administrative data. Further analysis is needed to understand the causes and help to treat children appropriately.



64.12 Oral Relaxin Supplementation Alters Relaxin Receptor Localization in Necrotizing Enterocolit is in Rats

E. A. Stamper1, P. J. Matheson2, S. K. Walker3, A. C. Maki3, J. A. Shepherd4, R. N. Garrison3, C. D. Downard3  1University Of Louisville,School Of Medicine,Louisville, KY, USA 2Robley Rex Veterans
Affairs Medical Center,Department Of Surgery,Louisville, KY, USA 3University Of Louisville,Department Of Surgery,Louisville, KY, USA 4University Of Louisville,Department Of Physiology And
Biophysics,Louisville, KY, USA.

Introduction: Necrotizing Enterocolitis (NEC) in premature infants is associated with intestinal hypoperfusion, hypoxia, and ischemia.  Relaxin (RLXN) is a protein hormone of pregnancy that also
dilates intestinal microvessels and enhances mucosal angiogenesis.  We have shown that oral dietary RLXN supplementation increases ileal perfusion in rats with experimental NEC.  We
hypothesized that oral RLXN supplementation in NEC augments RLXN uptake in enterocytes and up-regulates RLXN Receptors (RXFP-1 and RXFP-2) in the ileum.Methods: NEC was induced in
neonatal Sprague-Dawley rats by premature delivery, formula feeds, oral LPS, and episodic hypoxia/hypothermia.  Time-matched CONTROLS (n=12) were vaginally delivered and dam fed.  NEC groups
were randomized by litter (n=12/group): 1) NEC alone, 2) NEC + 1x oral RLXN supplement (at 44 hours), and 3) NEC + oral RLXN supplement in All Feeds.  At 48 hours, ileum was recovered, placed in
10% neutral buffered formalin (16-hours) and then 70% ethanol, mounted in paraffin, and either stained with H&E or left for Immunohistochemistry (IHC).   IHC staining was performed with primary
antibodies against rat RLXN, and its receptors, RXFP-1, and RXFP-2.Results: RLXN supplementation prevented signs of NEC on H&E staining.  RXFP-1 stained strongly positive in CONTROL and
NEC, but lightly positive in NEC+1x Feed and NEC+All Feeds. RXFP-2 stained strongly positive in CONTROL and NEC, moderately positive in NEC+1x Feed and lightly positive in NEC+All
Feeds.Conclusions: RLXN supplementation in both the 1x Feed and the All Feeds NEC groups decreased histologic evidence of NEC compared to NEC alone.  The decrease in staining of RLXN
Receptors in the RLXN supplement groups suggests that oral RLXN is being taken up by RLXN Receptors into enterocytes.  Activation of RLXN Receptors appears to mediate the beneficial effects of
RLXN supplementation on tissue morphology, and correlates with the improved ileal blood flow previously reported.   RLXN supplementation in formula feeds might increase intestinal blood flow and
potentially improve outcomes in infants with NEC.



64.13 Medullary Thyroid Carcinoma in Children: A Population Based Analysis

S. S. Razi1, M. M. John1, J. M. Cosgrove1  1Bronx-Lebanon Hospital Center,Surgery,Bronx, NY, USA.

Introduction: Medullary thyroid carcinoma (MTC) is rare in the pediatric population and has not been well characterized. We investigated the demographics, tumor characteristics, treatment patterns and
survival of children with MTC using the Surveillance, Epidemiology and End Results (SEER) database.Methods: The SEER database was queried for all patients up to 18 years of age with medullary
thyroid carcinoma treated from 1998 to 2007.Results: A total of 60 cases of medullary thyroid carcinoma were identified in the SEER database, accounting for 4.3% of children with thyroid cancer. The
male:female ratio was 0.93:1, with a  median age of 12 years. The majority of patients had localized disease at presentation (79%). Total thyroidectomy was performed in 91.6% of patients. Lymph node
sampling/dissection was carried out in 75% of operated cases. The overall 5 and 10 year survival rates were 98.3% and 88.4% respectively, which were significantly lower when compared to
differentiated thyroid carcinoma. Age, gender, local vs. regional disease, and lymph node positivity did not significantly affect mortality.   During the period of follow up, none of the patients developed a
second primary.Conclusions: Medullary thyroid cancer is uncommon in childhood and carries a poorer prognosis than differentiated thyroid cancer. 



64.14 Hypoxia Induces DNA Ligase III Expression in Neuroblastoma Cells

L. Gaston1, D. Bashllari1, F. Lu1, A. Opipari1, V. Castle1, E. Newman1  1University Of Michigan,Pediatrics, Obstetrics And Gynecology, And Pediatric Surgery,Ann Arbor, MI, USA.

Introduction: Neuroblastoma, the most common extracranial solid tumor of childhood, is a neoplasm of neural crest origin characterized by clinical and genetic heterogeneity. The amplification of the
transcription factor MYCN is the most consistent genetic alteration and is a marker of poor prognosis. Large-scale chromosomal analysis has implicated nonhomologous end-joining (NHEJ) as a
mechanism of genetic instability.  Our overarching hypothesis is that an error-prone alternate NHEJ repair program mediated by DNA Ligase III (Lig III) is a novel mechanism of tumorigenicity in this
cancer.  Preliminary data show that Lig III is highly expressed in both immature human neural crest stem cells and in more tumorigenic MYCN-amplified and N-type neuroblastoma cell lines, while
levels of the enzyme remain low in less tumorigenic S-type cells and are attenuated with normal neural crest differentiation.  Chronic hypoxia has been shown in vitro to dedifferentiate neuroblastoma
cells to a more aggressive, neural-crest like state, and clinical studies have associated neuroblastic tumor induction with poor fetal oxygenation. Given the role of Lig III in alternative NHEJ in both
neuroblastoma and in early neural crest development, we further hypothesized that hypoxia induces Lig III expression in neuroblastoma cells.Methods: S-type neuroblastoma cells (SHEP and SHEP-
MYCN) were divided into three treatment groups and cultured for 1) 72 hrs at normal oxygen tension (22% O2), 2) 72 hrs at 5% oxygen tension, and 3) 72 hrs at 5% oxygen followed by 24 h reperfusion.
Cells were fixed and stained for Lig III and HIF-1a using immunofluorescence. Images were generated with an Olympus DP80 microscope, and fluorescent intensity was quantified in randomly
selected regions of interest (n=6) using Image J software. Mean fluorescent intensity was reported in arbitrary fluorescence units (afu) and analyzed with ANOVA.Results: SHEP cells expressed low
endogenous levels of Lig III (0.345±0.058 afu) that increased nearly 6- fold following hypoxia (2.03±0.058 afu) and returned to baseline with reperfusion (0.603±0.082 afu; p<.0001). SHEP-MYCN cells
expressed higher levels of Lig III at normal oxygen tension compared to SHEP cells (2.08±0.505 afu) that rose over 2.5-fold following hypoxia (5.37±1.32 afu) and decreased with reperfusion
(2.12±0.424 afu; p<.0001). In all cells, HIF-1a was induced with hypoxia and returned to normoxic levels following reperfusion, though expression was higher in SHEP-MYCN cells in all
conditions.Conclusions: DNA Ligase III, a mediator of the error-prone alternative NHEJ pathway, is significantly induced under hypoxic conditions in both SHEP and more tumorigenic SHEP-MYCN
cells. Future work characterizing the role of hypoxia, a key factor in both tumor microenvironment and embryogenesis, in promoting genetic instability via an erroneous DNA repair pathway may yield
further insight into neuroblastoma tumorigenesis.



64.16 Nov el Natural Withanolides Target Neuroblastomas Through Modulation of Akt, mTOR and NF-kB Pathways

C. Subramanian1, V. P. Castle2, R. Gallagher3, H. Zhang3, B. N. Timmermann3, M. S. Cohen1  1University Of Michigan,Division Of Endocrine Surgery/Department Of Surgery,Ann Arbor, MI,
USA 2University Of Michigan,Department Of Pediatrics,Ann Arbor, MI, USA 3University Of Kansas,Department Of Medicinal Chemistry,Lawrence, KS, USA.

Introduction: Despite recent advances in intensive chemotherapy treatments, long-term success is achieved in less than 30% of children with high risk neuroblastoma (NB). Key regulatory pathways in
this disease include the PI3K/Akt and mTOR pathways as well as NF-κB. Based on their effects in other malignancies, we hypothesize that natural novel withanolides from Physalis longifolia will
potently inhibit NBs through these key regulatory pathways.Methods: Cell viability from human NBs (IMR32,SH-EP,GOTO,and SK-N-As) after treatment with four withanolides (2 acetylated:WGA-TA,WGB-
DA; and 2 non-acetelyated: WA,WGA) and cisplatin was measured by MTT assay. Flow cytometric analysis was used to determine apoptosis (confirmed with western blot) and cell cycle arrest.  The
cytotoxic mechanistic effect of withanolides was determined using western blot analysis of oncogenic pathway proteins, by immunofluorescence, and by NF-κB luciferase reporter assay.Results:
Compared to cisplatin (IC50= 964-6002nM), all four withanolides were significantly more potent against all NB cell lines with acetylated withanolides having the highest potency(IC50 WA=77-265nM,
WGA=176-482nM, WGA-TA=13.8-56.76nM and WGB-DA=43-150nM, p<0.001, with IC50 of withanolides against normal lung fibroblasts(MRC-5)=1580nM for WGA-TA up to 12700nM for WGA).
Withanolide treatment shifted the cell cycle from G1/G0 arrest to G2/M phase starting at 250nM drug and increasing in a dose dependent manner.  Induction of apoptosis (by both flow and western)
showed greater than 50% of cells undergoing apoptosis, cleavage of PARP and Caspase 3 starting at 500nM drug , which increased to 90% of cells by 2uM drug. Analysis of oncogenic pathway
proteins targeted by withanolides indicated dose dependent decrease in clients of HSP90 chaperone function (Akt, mTOR, and NF-κB). The levels of Akt decreased from 27% at 1uM to complete
inhibition by 4uM for acetylated WGA-TA and from 8%(1uM) to 85%(4uM) for WA(non-acetylated,p<0.01). Changes in the levels of mTOR, pMTOR and its downstream targets, p70-S6 kinase and p-
4EBP1 were seen starting at 9% inhibition at 1uM for WA to complete knockdown at 1uM for WGA-TA. NF-κB pathway protein IκBα degradation levels changed from 62% at 1uM to complete degradation
at 4uM for WGA-TA, whereas only 61% degradation was observed for WA at 4uM. The role of NF-κB was confirmed by reporter assay and by translocation of p65 to the nucleus from the cytoplasm.
Finally, n-myc expression (seen in highly aggressive forms of NB) decreased in a dose-dependent manner with withanolide treatment (WGA-TA>WGB-DA>WA>WGA)starting at 1uM drug.Conclusions:
Natural withanolides represent a novel selective cytotoxic therapeutic for neuroblastomas. Their mechanism involves induction of apoptosis, cell cycle shift, and modulation of key regulatory proteins in
NB including Akt, mTOR, and NF-kB (HSP90 chaperone clients) at nanomolar levels, supporting further translation of these compounds in vivo.



64.17 DNA Damage Is Associated with Reactiv e Oxygen Species In High-Risk Neuroblastoma Cells

L. Collins1, D. Bashllari1, F. Lu1, A. Opipari1, V. Castle1, E. Nemwan1  1University Of Michigan,Pediatrics, Obstetrics And Gynecology, Pediatric Surgery,Ann Arbor, MI, USA.

Introduction: Neuroblastoma is an embryonic cancer of neural crest lineage and is the most common extracranial solid tumor in children. We recently discovered that DNA repair in MYCN amplified and
high-risk neuroblastoma cells is highly efficient but erroneous.  The precise mechanism of DNA damage in neuroblastoma is unknown.  Normal reactive oxygen species production is beneficial to cells
by maintaining cellular redox homeostasis but can damage cellular components and lead to DNA damage and genetic instability.  It has been shown that reactive oxygen species (ROS) are elevated in
cancer cells. Given this, we hypothesized that neuroblastoma cells would have higher reactive oxygen species (ROS) production and hence a higher level of endogenous DNA damage.Methods: A
panel of neuroblastoma cell lines (Schwanninan/S-type and Neuroblastic/N-type) were cultured (SHEP, LAI-5S, SH-SY-5Y, SK-N-BE(2), SK-N-AS, IMR-32, and LAI-55N).  DNA damage was quantified by
the detection of H2AX phosphorylation (γH2AX) via immunocytochemistry. The fluorescent probe carboxy-H2DCFDA was used to measure ROS production and the median fluorescence intensity
produced by oxidation of the probe was measured using an Accuri Flow Cytometer.  At least 100 cells from three different experiments were scored for each data point. The mean number of foci per cell
and the SD from three independent measures were calculated. All results were analyzed with ANOVA.Results: γH2AX foci increased with increasing tumorigenicity in neuroblastoma cells. The less
tumorigenic S-type cells (SHEP, LAI-5S) had the least number of γH2AX foci, while the more tumorigenic N-type cells (SH-SY-5Y, SK-N-BE(2), SK-N-AS, IMR-32, and LAI-55N) contained the highest
endogenous DNA damage as measured by nuclear γH2AX foci. Endogenous ROS production also increased with increasing pathogenicity and was highest in those cells with MYCN
amplification. Conclusions: Our results have identified ROS as a potential mechanism of DNA damage in neuroblastoma cells. More high-risk neuroblastoma cells have a higher level of endogenous
DNA damage that correlates with baseline ROS production. The identification of the mechanism of DNA damage and genetic instability may allow for the identification of novel therapeutic targets for
patients with high-risk neuroblastoma.
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64.18 Targeting Aurora Kinase A Inhibits Hypoxia-Mediated Neuroblastoma Tumor Progression

C. V. Romain1, P. Paul1, J. Qiao1, D. H. Chung1  1Vanderbilt University Medical Center,Pediatric Surgery,Nashville, TN, USA.

Introduction: We have recently shown that overexpression of Aurora Kinase A (AURKA), a member of a family of mitotic serine/threonine protein kinases, activates angiogenesis and induces
neuroblastoma tumorigenicity. Hypoxia is a known stimulator of tumor cell proliferation, neovascularization and metastasis. Specifically, hypoxia can induce the expression of AURKA, thereby,
stimulating cell proliferation and motility in various cell types. In addition, stable knockdown of AURKA has been found to decrease expression of a key regulator in metastasis, such as focal adhesion
kinase (FAK). However, the exact role hypoxia in the regulation of AURKA in neuroblastoma remains unknown. Here, we sought to determine whether AURKA mediates hypoxia-induced regulation of
neuroblastoma tumorigenicity.Methods: Human neuroblastoma cell lines were treated with or without CoCl2, a chemical inducer of hypoxia, or incubation in normoxia (21% O2) vs. hypoxia chamber (1-
2% O2). After treatment with CoCl2, cells were harvested over a time course and cell viability assay was performed to determine cell proliferation. Clonogenic assay and transwell cell migration assay
was performed after treatment with a combination of CoCl2 and MLN8237, a pharmacological inhibitor of AURKA. Control cells were treated with vehicle alone. Protein expression of AURKA, FAK and
phosphorylated FAK (pFAK) were examined after silencing of AURKA (shAURKA) and incubation in normoxic vs. hypoxic conditions for 48 h. Results: CoCl2 treatment rapidly increased the expression of
AURKA at 30 min; this returned to baseline by 4 h. CoCl2 treatment also increased BE(2)-C cell proliferation at 24 h. Clonogenic assay demonstrated similar colony formation under control and CoCl2
treatment. This effect was significantly attenuated after MLN8237 treatment. Similarly, silencing AURKA significantly inhibited colony formation in comparison to control cells as assessed by clonogenic
assay. CoCl2-induced hypoxia increased cell migration in comparison to untreated control cells. MLN8237 also significantly attenuated hypoxia-induced increases in neuroblastoma cell migration.
Furthermore, silencing AURKA resulted in decreased expression of FAK and pFAK under both normoxic and hypoxic conditions.  Conclusions: Our findings show that hypoxia activates AURKA
expression in neuroblastoma cells. Moreover, hypoxia-induced stimulation of neuroblastoma cell proliferation and migration is, in part, mediated by AURKA. AURKA is a critical regulator of hypoxia-
mediated tumor progression in neuroblastoma.  



64.19 M2 Macrophages Induce Ewing's Sarcoma Cellular Proliferation and Inv asion.

A. J. Hesketh1,2,3, M. Barlow1,2,3, B. M. Steinberg1,2, M. Symons1,2, S. Z. Soffer1,2,3  1North Shore University And Long Island Jewish Medical Center,Department Of Surgery,Manhasset, NY,
USA 2Feinstein Institute Of Medical Research,Department Of Oncology And Cell Biology,Manhasset, NY, USA 3Cohen Children's Medical Center,Division Of Pediatric Surgery,New Hyde Park, NY, USA.

Introduction: Ewing’s Sarcoma (ES) is the second most common malignancy of bone in children and the prognosis remains poor with metastatic disease. While some macrophage phenotypes (M1)
exhibit anti-tumor activity, distinct phenotypes (M2) may contribute to malignant progression and disseminated metastases in many human cancers. The contribution of M2 macrophages to the
malignant and metastatic progression of ES has yet to be elicited. Methods: Macrophages (RAW 264.7) were polarized to M1 or M2 phenotypes with LPS/IFN-γ or IL-4, respectively. Proliferation assays
were performed by co-culturing human ES cells (SK-NEP1) with polarized macrophages separated by a membrane permeable to soluble factors or without macrophages. ES cells were quantified after
72 hours using the colorimetric MTT assay. Invasion assays were conducted using basement membrane-embedded co-cultures of human ES cells and polarized macrophages or without
macrophages. Invading ES cells were stained and counted after 72 hours.Results: ES cellular proliferation (Figure 1a) and invasion (Figure 1b) are both significantly enhanced by the presence of
macrophages polarized to express the M2 phenotype. Alternatively, M1 macrophages do not enhance ES proliferation or invasion.Conclusions: Macrophages demonstrating the M2 phenotype induce
cellular proliferation and invasion in ES cells. This suggests novel therapies targeting tumor associated macrophages may be effective in the treatment of Ewing’s Sarcoma.



64.20 Altered Pulmonary Artery Endothelial - Smooth Muscle Cell Interactions in Experimental Congenital Diaphragmatic Hernia: Role of Endothelin Signaling

S. N. Acker1, G. Seedorf2, S. H. Abman2, D. A. Partrick1, J. Gien3  1Children's Hospital Colorado,Pediatric Surgery,Aurora, CO, USA 2Children's Hospital Colorado,Pediatric Heart Lung Center,Aurora,
CO, USA 3Children's Hospital Colorado,Neonatology,Aurora, CO, USA.

Introduction:  Morbidity and mortality in congenital diaphragmatic hernia (CDH) are related to the severity of lung hypoplasia and degree of pulmonary hypertension (PH). Pulmonary vascular
remodeling due to increased smooth muscle cell hyperplasia contributes to the pathogenesis of pulmonary hypertension in CDH but mechanisms that regulate abnormal vascular growth in CDH in
utero are poorly understood.  Endothelin-1 (ET-1), a potent vasoconstrictor and smooth muscle cell mitogen, is increased in patients with severe PH but whether elevated ET-1 production contributes to
vascular remodeling in CDH is unknown.  We hypothesize that excessive production of ET-1 due to fetal pulmonary artery endothelial cell (PAEC) dysfunction in CDH causes pulmonary artery smooth
muscle cell (PASMC) hyperplasia.Methods: Fetal sheep underwent left sided surgical disruption of the diaphragm at gestational age 60-70 days and left and right pulmonary arteries harvested near
term (term = 147 days). PAEC and PASMC were isolated from the conduit vessels; PAEC and PASMC from age matched control animals were used for comparison.  Normal and CDH PASMC growth
was studied over four days in isolation as well as co-cultured with normal and CDH PAEC.  ET-1 protein expression was measured in PAEC lysates by western blot analysis.Results: In comparison
with controls, growth of PASMCs from the right and left lungs were decreased by 24% (P=0.02) and 58%  (P<0.0001) after four days in culture.  Co-culture of fetal CDH and control PAEC with control
PASMC revealed that CDH PAEC stimulated control PASMC to grow 35% faster than did control PAEC (P<0.01). The same pattern was seen when right PASMC from CDH animals were co-cultured with
control and CDH PAEC.  CDH PAEC stimulated CDH PASMC to grow 54% faster than did control PAEC (P<0.01). ET-1 protein was increased by 31% in CDH PAEC lysates compared with control values
(P<0.01)Conclusions: We found that fetal PASMCs from experimental CDH exhibit impaired growth when compared with controls, with isolates from the ipsilateral (left) lung growing more poorly than
the contralateral (right) lung.  We further report that PAEC from CDH sheep stimulated PASMC growth from CDH and normal fetal lungs more than did control PAEC, and that CDH PAEC produce higher
levels of ET-1 protein than controls. We speculate that dysfunctional PAEC stimulates PASMC hyperplasia due to increased ET-1 production, leading to pulmonary hypertension in CDH. 



64.21 Blood-Deriv ed Mesenchymal Stem Cells Heal Calv arial Defects

M. S. Hu1,2, J. S. Hyun1, J. Wu1, S. Li1, D. D. Lo1,3, M. T. Chung1, K. Huang1, M. Hu1, A. McArdle1, M. T. Longaker1, H. P. Lorenz1  1Stanford University,Division Of Plastic And Reconstructive Surgery,
Department Of Surgery,Palo Alto, CA, USA 2University Of Hawaii,Department Of Surgery,Honolulu, HI, USA 3Duke University Medical Center,Department Of Surgery,Durham, NC, USA.

Introduction: An urgent need exists for new strategies to accelerate bone regeneration in skeletal defects. Mesenchymal stem cells (MSCs) are promising in bone tissue engineering for their biological
ability to differentiate into osteogenic lineages. Herein, we demonstrate the potential of peripheral blood-derived MSCs (BD-MSCs) for bone tissue engineering.Methods: Circulating BD-MSCs were
obtained from peripheral blood of 2-month-old CD1 mice by a novel method utilizing OptiPrep density gradient isolation and hepatocyte stimulation. Cells were characterized by fluorescence-activated
cell sorting (FACS). Potential for osteogenic differentiation in vitro was demonstrated by alizarin red staining. For evaluation of in vivo osteogenesis, critical-sized (4 mm) calvarial defects in 2-month-old
female CD1 athymic nude mice were treated with hydroxyapatite-poly(lactic-co-glycolic acid) (HA-PLGA) scaffold with or without BD-MSCs. Healing was followed using micro-CT scans for 8
weeks.Results: Alizarin red staining demonstrated in vitro osteogenesis of BD-MSCs with an optical density (OD) at 450 nm of 0.415 versus 0.009 (p=0.005) in controls. Quantification of in vivo healing
demonstrated increased bone formation in critical-sized calvarial defects treated with HA-PLGA scaffold seeded with BD-MSCs versus HA-PLGA scaffold alone at 8 weeks postoperatively
(p=0.01).Conclusions: We demonstrate osteogenic potential in vitro. Utilizing an in vivo calvarial defect model, we show enhanced healing of defects with our BD-MSCs. This novel, less invasive,
approach to obtaining MSCs may provide a promising alternative to available techniques for bone tissue repair.



65.01 Pulsatile Perfusion of Pediatr ic en Bloc Renal Transplants as a Prognostic Tool to Predict Outcomes

C. Santhanakrishnan1, A. De Mattos1, H. Perez1, R. Perez1, C. Troppmann1  1University Of California - Davis,Transplant/Surgery,Sacramento, CA, USA.

Introduction: Deceased donor pediatric en bloc kidneys are discarded at a high rate due to concerns of thrombosis and primary non function (PNF). While there is a substantial body of data pertaining
to Pulsatile Perfusion (PP) of adult deceased donor grafts, the value and prognostic implications of pulsatile perfusion for transplantation of small pediatric en bloc donor grafts remain unknown.  We
examined the use of PP preservation as a possible modality that could be used to predict outcomes in our recipients with grafts from peds donors. We hypothesized that PP can predict graft outcomes
in small pediatric donors.Methods: Retrospective analysis of all pediatric en bloc renal transplants from 2005-2013.  This includes donor weights as low as 1.9kg and upto 22kg. Primary outcomes
measures were thrombosis and PNF. Pump parameters assessed included: average and final flow [F], average and final resistance [R] [analyzed in quartiles], and duration of pulsatile perfusion.
Covariates included brain dead vs DCD donor status, Cold Ischemic Time (CIT), terminal creatinine (Cr). Univariate analysis used t-test and multivariate analysis was done using a logistic regression
model. Variables included in the multivariate analysis: DCD, CIT > 24h, donor weight <6kg, final flow and resistance, terminal Cr, time on pump.Results: 157 transplants were performed during the
study period. 100% of these grafts underwent PP.3.2% of patients had PNF and 10.8% had thrombosis of one or both grafts. Death censored graft survival was 92.3% at 3 months, and 89.5% at 12 and
36 months.Univariate analysis for the following groups – thrombosis vs control, PNF vs functioning grafts is shown in Table 1. Only variables that are statistically significant are included.By multivariable
analysis, only final resistance >0.8 was significant: highest quartile (R > 0.8) hazard ratio (HR) [95% CI]: 5.5 (1.38-21.59, p=0.016); 2nd highest quartile (R 0.6-0.8) HR:1.6 (0.33-7.80, p= 0.5); 3rd quartile
(R 0.41-0.60) HR: 0.6 (0.09-3.48, p= 0.5);  4th quartile (R < 0.41) (reference).CIT >24h was not significant, but was close HR 2.2 (0.79-6.06), p= 0.129.  Time on pump, donor wt <6kg, DCD status were
not statistically significant.Conclusions: Our unique experience suggests that good results can be obtained utilizing these often discarded grafts and PP plays a crucial role. Results demonstrate that
the benchmarks for PP in adult kidney grafts do not apply to pediatric grafts. Our experience maybe unique in using PP as a preservation method for grafts from pediatric donors. PP in low donor weight
grafts can serve as a prognostic modality to assess and predict graft function. Pulsatile perfusion is a useful tool as we attempt to expand the donor pool by increasing use of en bloc grafts from very
small pediatric donors.



65.02 Analysis of Pediatr ic Patients Experiencing Portal Vein Thrombosis after Orthotopic Liv er Transplantation- A Center 's Two Decade Experience

R. D. Kim1, L. Book4, H. F. Thiesset1, M. Carricaburu1, R. Nusimer1, C. H. Weng3, M. K. Jensen4, J. Campsen1  1University Of Utah,Department Of Surgery, Section Of Transplantation,Salt Lake City, UT,
USA 3University Of Utah,Pediatric Administration, Department Of Epidemiology,Salt Lake City, UT, USA 4University Of Utah,Department Of Pediatrics/Division Of Pediatric GI/gastroenterology,Salt Lake
City, UT, USA.

Introduction: Portal vein thrombosis (PVT) following liver transplantation continues to be a significant cause of graft loss and patient morbidity.  Five year actuarial graft and patient survival for children
who have experienced PVT has been found to be around 61%; careful clinical and ultrasonographic monitoring of patients at high risk for late PVT greatly improves the chances of graft and patient
survival. Herein, we describe a single center experience for the past two decades.Methods: After Institutional Review Board approval, a review of post-transplant pediatric patient’s charts was conducted
from 1997 to 2013. Descriptive statistics of a set of predictors was reported using frequency and percentage for categorical data; mean (±SD) for normal distributed numerical data and median (IQR) for
non-normally distributed numerical data. With the matched case-control study, conditional logistic regression was performed to investigate the association between a set of predictors and the outcome.
Proportional hazards frailty regression model was employed to take correlations of the matched observations into account by specifying a random component for the hazard function. P value at <0.05
was set to determine statistically significant difference. All of the analysis was done using SAS 9.2 (SAS Inc., N.C., USA).Results: No significant demographic differences were observed between cases
and controls (Table). The abdominal fascia being left open after liver transplantation was seen as a significant (p=0.0153) predicting variable in the logistic regression analysis for PVT. Patients with
PVT also had significantly higher rates of graft failure (p=0.0150) and mortality (p=0.0599) when compared to pediatric liver transplant controls (Figure).Conclusions: When the abdominal cavity is left
open for fear of abdominal compartment syndrome, patients have higher rates of PVT after transplant. This suggests that the practice of abdominal fascia closure would decrease the risk of PVT in the
pediatric patient. As has been seen in other studies, we confirm that patients with PVT have higher overall morbidity and mortality compared to a control population. Thus early detection of PVT in the
pediatric patient remains critical to overall graft and patient survival outcomes.



65.03 Biliary Complications in Pediatr ic Liv er Transplantation: Risk Factors, Outcomes and Management in the Modern Era

J. Seal1, M. Zair1, M. De Angelis1, A. Fecteau1, V. Ng1, D. Grant1, B. Kamath1, A. Ghanekar1  1Hospital For Sick Children,Transplant Centre,Toronto, Ontario, Canada.

Introduction: Biliary complications represent a significant source of morbidity, delayed recovery and graft dysfunction in pediatric liver transplantation. In an effort to overcome critical organ shortage and
graft size discrepancy, the use of partial grafts from living and deceased donors has become common practice. The management of biliary complications has evolved to incorporate endoscopic and
image-guided therapy (IGT) in an effort to reduce morbidity and expedite recovery. The impact of these changes in practice on outcomes and management of biliary complications is uncertain.Methods:
We conducted a retrospective review of 174 pediatric liver transplants performed at The Hospital for Sick Children in Toronto, Canada from 2001 to 2011 to determine risk factors, outcomes and
contemporary management of biliary complications. Results: The study cohort included 99 deceased donor (DD) liver transplants (45 whole liver, 20 full left lobe, 4 right lobe, 30 left lateral segment)
and 75  living donor (LD) liver transplants (17 right lobe, 54 left lateral segment and 4 full left lobe). The overall rate of biliary complications was 17.8%. There was no difference in biliary complications
based on cholestatic versus non-cholestatic disease (16.9% vs 18.9%, P=0.83). The rate of biliary complications in LD partial grafts was similar to that of whole grafts (15.7 vs 15.5%, respectively). A
higher rate of complications was observed with DD partial grafts (22.9%) with the highest rate in left lateral segment (II/III) reduced size grafts (29.6%, P=0.23). Concurrent vascular complications,
multiple ducts, and age >1 were associated with higher rates of biliary complication (26.6%, 19%, and 18.5%, respectively P>0.1). The rate of biliary complications was significantly lower with roux-en-y
reconstruction versus duct-to-duct (14.3 vs 29.8, respectively, P=0.05). Of the 27 biliary complications, 19 resolved with endoscopic or IGT alone and 8 with only a single intervention. Of the 21 biliary
strictures, 8 occurred early (<3 months) and 13 late. A majority of strictures were successfully managed with IGT (N=14) or anastomosis revision (N=2) and 4 had recurrent complications requiring
multiple interventions. Exploratory laparotomy for bile leak was performed for 7 patients, 2 of which required biliary anastomosis revision. Patients with biliary complications had a higher mortality rate
(17% vs 7.5%, P=0.15) and graft failure requiring re-transplantation (10.3% vs 3.7%, P=0.14).Conclusions: In pediatric liver transplantation, the rate of biliary complications is similarly low for LD partial
grafts and DD whole grafts, while higher rates of complications are associated with DD partial grafts and duct to duct biliary reconstruction. Overall, a majority of biliary complications can be successfully
managed with endoscopic and image guided therapy with limited morbidity. These data support the continued use of partial grafts from living and deceased donors for children in need of liver
transplantation.



65.04 Granulocyte-Colony Stimulating Factor (GCSF) effects on bone marrow stem cells mobilization and liv er function in biliary obstruction

T. Burrell1, K. Wang1, S. Tanpure1, A. Holterman1  1U Of Illinois College Of Medicine At Peoria, Children's Hospital Of Illinois,Pediatric Surgery,Peoria, IL, USA.

Introduction: G-CSF regulates hematopoietic stem cell (HSC) egress from the bone marrow into the peripheral circulation. HSC hepatic transplantation has been shown attenuate liver injury in clinical
and experimental models of liver failure with anti-inflammatory and proliferative effects . The role of G-CSF in fixed biliary obstruction such as in patients with Biliary Atresia has yet to be defined. We test
the hypothesis that GCSF enhances liver function by facilitating mobilization of HSCs following liver injury in mice using bile duct ligation (BDL) as an experimental modelMethods: CD1 mice underwent
BDL or sham surgery for 7 days before treatment with Subcutaneous PBS or GCSF for 5 days and sacrificed at 3 weeks  of BDL (n=4-6). HSC mobilization was assessed using flow cytometry (FACS)
for the expression of CD34+ and CD133+ in peripheral blood monocytes (PBM). Mice liver function was assessed by measuring hepatic bile acids using the CrystalChemMouse © Total Bile Acid Assay
Kit and serum alkaline phosphatase, AST levels. Western blot were performed for markers of cell proliferation, apoptosis, and bile transport.  Statistical analyses were done using ANOVA and p values
of <0.05 are considered statistically significant.Results: CD34+ and CD133+ HSCs were mobilized with GCSF; with only CD133 HSC increased following BDL, and further enhanced with G-CSF after
BDL. Alkaline phosphatase levels did not differ between PBS/BDL and GCSF/BDL but AST levels neared statistical significance for less injury in G-CSF/BDL mice. Western blot showed enhanced
Cyclin D1 and bile transporter Ntcp, with diminished caspase 8 expression in G-CSF/BDL liver relative to PBS/BDL. Total hepatic bile acid is however increased in GCSF/BDL liver.Conclusions: At short
term BDL injury, G-CSF mobilized stem cells, improved cholestatic liver injury, cell death and bile transport. Further investigation of the mechanisms of these protective actions is needed. G-CSF therapy
may have potential use of in patients with cholestatic diseases such as biliary atresia.



65.05 Mesenchymal Cell Fate is Influenced by Elastin Signaling During Lung Alv eolar ization

A. M. Ahmed1, C. M. Kelleher1  1Massachusetts General Hospital,Pediatric Surgery,Boston, MA, USA.

Introduction:  Newborn lung diseases such as bronchopulmonary dysplasia and lung hypoplasia associated with congenital diaphragmatic hernia are significant causes of morbidity and mortality and
are characterized by delayed lung maturation and impaired alveolar development. The underlying molecular causes of these diseases remain unclear and therapeutic targets elusive. Numerous
animal models of lung hypoplasia confirm that myofibroblast differentiation and elastin matrix deposition play an integral role in alveolarization. To determine if elastin signaling also influences alveolar
development we have examined the effect of elastin signaling blockade on cultured rat fetal lung fibroblasts (RFL-6) as well as in an ex vivo model of mouse postnatal lung alveolarization.  Methods:
Monoclonal anti-elastin antibody clone BA4 (BA4) was used to inhibit elastin signaling. RFL-6 cells were cultured with or without 10ng/ml BA4 for eight days, giving sufficient time for elastin matrix
deposition. Agarose inflated postnatal mouse lung slices (postnatal day 4) were grown imbedded in a collagen matrix with or without BA4 for four days. An IgG isotype control antibody (G3A1) was used
as control. Immunohistochemistry was used to evaluate cell proliferation and differentiation. Western blot and quantitative polymerase chain reaction (qPCR) were performed to ascertain the
expression of proteins and genes of interest, respectively.Results: RFL-6 cells grown in the presence of BA4 showed decreased proliferation, elastin gene transcription, elastin protein expression and
elastin matrix deposition. Immunostaining with myofibroblast marker α smooth muscle actin (αSMA) showed expression in treated and untreated cells but the presence of filamentous-actin (F-actin)
was dramatically reduced in treated cells. No differences were observed in cells treated with G3A1. Investigation of the ERK 1/2 signaling pathway, known to be activated by elastin signaling, revealed
diminished ERK1/2 phosphorylation in cells treated with BA4. Introduction of BA4 to postnatal lung slices grown in culture demonstrated that elastin signaling is an important regulator of cell
proliferation and differentiation during alveolarization. Immunohistochemistry showed decreased proliferation, a paucity of myofibroblasts, and little F-actin in the parenchyma in BA4 treated lungs. Given
the dramatic decrease in myofibroblasts in the BA4 treated lungs we evaluated other cells of mesodermal origin and documented a concomitant increase in parenchymal lipofibroblasts. ERK
phosphorylation was also dramatically diminished in the lungs cultured with BA4.Conclusions: Elastin signaling blockade effects proliferation, protein expression, and differentiation in cultured lung
fibroblasts and in mesenchymal cells in the parenchyma of the alveolarizing lung. Elastin signaling through the ERK pathway may underlie this regulatory function and may represent a novel theraprutic
target in the treatment of newborn lung disease.



65.06 Understanding the Physical Properties of Human Fat Graft: The Significance of Different Injection Techniques
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Heilshorn1, D. Wan1  1Stanford University,Plastic And Reconstructive Surgery,Palo Alto, CA, USA 2TauTona Group,Menlo Park, CA, USA.

Introduction: Fat grafting represents an ever popular technique for addressing soft tissue deficits of congenital, traumatic, and cosmetic origin across all parts of the body. However, results from grafting
remain inconsistent, and the need persists to elucidate a method for optimizing fat injection that produces improved and more uniform results.  In this study, we compare the physical properties of fat
following injection using the TauTona Injector device and the modified Coleman technique.Methods: Lipoaspirate obtained from 3 patients was processed using either the modified Coleman technique
or with the TauTona Injector device. Fat was then passed through either a size 3 cannula or an 18-gauge needle. Comparisons were made to unprocessed fat.  A rheomter was used to measure the
storage modulus at 1 Hz for each group and the shear frequency at which the tissue began to lose its solid-like properties.  Results were normalized to each patient’s unprocessed fat to account for
patient to patient variability.  The gross properties of the treatment groups were qualitatively evaluated with a glass slide test and scanning electron microscopy.  Intrinsic shear rate calculations were
computed for the different injection methods.Results: Fat injected through the TauTona device with a size 3 cannula most closely matched the physical properties and characteristics as unprocessed
fat.  The storage modulus (G’) for the TauTona Injector group through a size 3 cannula was significantly higher relative to both modified Coleman groups (p <.05) (Figure 1).  Calculations showed that
injection techniques that subjected fat to passage through smaller radii and at faster speeds led to higher volume-average shear rates.  The stopcock used in the modified Coleman technique
produced the highest local shear rate. Conclusions: The physical properties of lipoaspirate processed with the modified Coleman technique reflect the deleterious effects that processing and injecting
fat through narrow bores of various sizes can have on fat integrity. Our rheological data and shear calculations demonstrate the less damaging nature of the TauTona injector compared to the modified
Coleman technique and support its use for obtaining improved fat integrity.  
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Introduction: Fat grafting has become increasingly popular for the correction of soft tissue deficits at many sites throughout the body.  Long-term outcomes, however, depend on delivery of fat in the
least traumatic fashion to optimize viability of the transplanted tissue.  In this study, we compare the biologic properties of fat following injection using various methods.Methods: Lipoaspiration samples
were obtained from five female donors and cellular viability, proliferation, and lipolysis were evaluated following injection using either a modified Coleman technique or with a novel TauTona Injector
device.  Comparisons were then made to unprocessed fat.  Volume retention was also measured with Micro-CT over 12 weeks following injection of fat into the scalp of mice using either the modified
Coleman technique or the TauTona Injector. Finally, fat grafts were analyzed histologically and scored against each other. Results: In vitro data by MTT assay and BrdU assay demonstrated that fat
viability and cellular proliferation were both greater with the TauTona Injector relative to injection with the modified Coleman technique.  In contrast, significantly less lipolysis was noted by qRT-PCR and
lipolysis assay with the TauTona Injector.  In vivo fat volume retention was significantly greater than with the modified Coleman technique at 4, 6, 8, and 12 weeks time points (p < .05), (Figure1). This
corresponded with significantly higher healthy fat histological scores (4.67 with the TauTona Injector versus 2.28 with the modified Coleman) and diminished total fat injury scores (12.5 with the
TauTona Injector versus 2.22 with the modified Coleman).Conclusions: Biological properties of injected tissues reflect how disruptive and harmful techniques for placement of fat may be, and our in
vitro and in vivo data both support the less traumatic nature of the TauTona Injector compared to the modified Coleman technique.
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Introduction: In early gestation, fetal wounds heal without fibrosis in a process resembling regeneration. Elucidating this remarkable mechanism can result in tremendous benefits to prevent scarring.
Fetal mouse cutaneous wounds before gestational day E18 heal without scar. After E18, wounded mouse skin will form scar. Herein, we analyze expression profiles of fetal and postnatal wounds
utilizing updated gene annotations and pathway analysis to further delineate between repair and regeneration.Methods: Dorsal skin and wounds from time-dated pregnant BALB/C mice fetuses at
various time points were collected. Total RNA was isolated and microarray analysis was performed using chips with 42,000 genes. Significance analysis of microarrays (SAM) was utilized to select
genes with greater than 2-fold expression differences between the wounds with a false discovery rate (FDR) of less than 2. Enrichment analysis was performed on significant genes to identify
differentially expressed pathways.Results: Our analysis identified 471 differentially expressed genes in fetal versus adult wounds following injury. Utilizing enrichment analysis of significant genes, we
identified the top twenty signaling pathways that were upregulated and downregulated at 1 and 12 hours after injury. At 24 hours after injury, we discovered 18 signaling pathways upregulated in adult
wounds and 11 pathways upregulated in fetal wounds.Conclusions: Our microarray analysis recognizes hundreds of possible genes as candidates for regulators of scarless versus scarring wound
repair. Additional enrichment analysis reveals 109 signaling pathways that may be related to fetal scarless wound healing. With further research, these novel target genes and pathways may reveal the
mechanism of the early fetus to promote regeneration over repair.
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M. S. Hu1,2, M. Januszyk1, G. G. Walmsley1, R. Tevlin1, D. Atashroo1, E. Zielins1, A. McArdle1, G. C. Gurtner1, M. T. Longaker1, H. P. Lorenz1  1Stanford University,Division Of Plastic And Reconstructive
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Introduction: Nearly forty years ago, a landmark manuscript reported that the early fetus can heal wounds without the formation of a scar. Since then, myriad studies have attempted to explain this
remarkable phenomenon. Although this research has elucidated many aspects of scarless wound healing, the exact mechanism is yet unknown. Herein, we examine the predominant cell type of the
epidermis and dermis—the keratinocyte and fibroblast—during different stages of fetal development to better understand the changes that lead to wound repair versus regeneration.Methods:
Keratinocytes and fibroblasts were harvested and cultured from the dorsal skin of time-dated BALB/C fetuses. Total RNA was isolated and microarray analysis was performed using chips with 42,000
genes. Significance analysis of microarrays (SAM) was utilized to select genes with greater than 2-fold expression differences between the wounds with a false discovery rate (FDR) of less than 2.
Enrichment analysis was performed on significant genes to identify differentially expressed pathways.Results: By comparing the gene expression profile of keratinocytes from E16 versus E18 fetuses,
we were able to identify 24 genes that were downregulated at E16. Analysis of E16 and E18 fibroblasts revealed 522 differentially expressed genes. Enrichment analysis showed the top 20 signaling
pathways that were downregulated in E16 keratinocytes and upregulated or downregulated in E16 fibroblasts.Conclusions: Our data reveals 546 differentially expressed genes in keratinocytes and
fibroblasts between the scarless and scarring transition. Additionally, 60 signaling pathways have been identified to be either upregulated or downregulated in these cell types. The genes and pathways
recognized by our study may prove to be essential targets that may discriminate between fetal wound regeneration and adult wound repair.
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Introduction: Wound repair is a key biological process that helps restore damaged tissues in living organisms. Much of our understanding of this process comes from studies of epidermal healing,
which provide important insights into wound repair in many other tissues. Although key stages of skin wound healing are well described at the histological level, the underlying molecular mechanisms
that drive wound repair, especially the proliferation and migration of keratinocytes over the injury site remain poorly understood.Bone morphogenetic proteins (BMPs) are members of the transforming
growth factor-β superfamily regulating a diverse set of biologic responses, including repair responses in adulthood. One member of this family, Bmp5, is expressed in epidermis and near hair follicles,
and has been shown to positively regulate keratinocyte stem cell proliferation. Previous research in the Kingsley lab has identified specific regulatory sequences that control spatial and temporal
expression of the Bmp5 gene during embryonic development and following injury. One regulatory enhancer, called the Bmp5 injury response element or "IRE", has been shown to be specifically
activated following injury in multiple tissues, including bone fractures, lung injury, and skin wounding. This study will further characterize the expression and regulation of Bmp5 in response to skin
injury.  Methods: To study the regulation of Bmp5 gene in skin repair, we developed a reproducible surgical model for skin injury to apply to wild type, Bmp5 mutant, and Bmp5 IRE-LacZ transgenic
mice. After shaving the dorsal hair and disinfecting the exposed skin , a Φ1cm full-thickness excisional wound was generated on the back of the anesthetized animal. The wounds were allowed to heal
for varying lengths of time,harvested,and stained for β-galactosidase activity to test for IRE activation. In situ hybridization using Keratin probes as markers for different cell types, including epithelial
stem cells and keratinocytes, was also performed.Results: (1) The Bmp5 IRE  was activated shortly after injury and continued to drive expression for several days as wound closure proceeded.(2) IRE-
lacZ expression was seen in cells at the uninjured/injured skin interface(3) Preliminary analyses with Keratin markers K14 and K15 suggested that the IRE-lacZ positive cells were distinct from
epithelial stem cells and differentiated keratinocytes.Conclusions: This study generalizes the recent findings on Bmp5’s involvement in bone fracture repair to confirm the existence of a general injury
repair element in Bmp5 that also reactivates the gene following skin injury. Better knowledge of the regulatory logic governing Bmp5 expression during wound repair may provide new approaches to
address clinical problems related to wound care.
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Introduction: Maximizing deceased organ donor conversion would attenuate the profound organ shortage. Failure to identify potential organ donors, failure to discuss organ donation with families, and
low consent rates contribute to suboptimal donor conversion. Physicians play a critical role in this process and are more likely to discuss donation and obtain consent from families if they are more
knowledgeable about transplantation. However, many practicing physicians involved in discussing donor conversion with families lack adequate knowledge about organ transplantation and
procurement topics. Since residency and fellowship are often the last opportunities for formal medical training, we hypothesized that deficiencies in knowledge about transplantation among attending
physicians might originate in residency and fellowship.Methods: We conducted a cross-sectional survey to assess knowledge about organ donation, experience in donor conversion, and opinions of
the process among residents and fellows after their ICU rotations at a high-volume academic transplant center. Correlations between knowledge scores and participant characteristics and opinions
were explored based on the distribution of these variables. Generalized linear models were used to estimate the independent associations between high knowledge score and participant
characteristics and opinions.Results: Of 40 trainees who participated in the survey (31.5% response rate), 23 were residents and 17 were fellows. Overall, 20 had previously facilitated deceased donor
conversion, only 10 were familiar with the local Organ Procurement Organization (OPO) guidelines for caring for potential donors, and only 4 reported having received formal instruction from an OPO.
Overall, the mean knowledge score was 5.1 out of 10 (SD 1.3), with no detectable difference between residents and fellows (p=0.7). Individuals who agreed that the 24 hour presence of the OPO in the
ICU is beneficial had significantly lower knowledge scores (p=0.01). However, being a fellow, having previously facilitated organ donor conversion, being familiar with OPO guidelines for caring for
potential donors, having received formal instruction from an OPO, and agreeing that there was enough time to effectively practice OPO recommendations during critical care training were not associated
with a high knowledge score. Conclusions: We identified a pervasive deficit in knowledge about organ donation among residents and fellows at a high-volume academic transplant center that extended
across various levels of training and clinical experiences, persisted despite favorable opinions toward the OPO, and did not appear to be addressed by the OPO curriculum of formal instruction or
guidelines. Educational interventions to reduce these deficits are needed.
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Introduction: The supply of deceased donor kidneys will not address the current organ shortage. Live donor kidney transplantation (LDKT) offers a much larger pool of potential organs, but only about
6,000 LDKTs are performed in the U.S. each year. This is partly due to the challenges many patients face in asking someone to donate. While many factors may influence the decision and ability to ask
someone to donate, actual and perceived kidney transplantation (KT) knowledge are potentially modifiable factors. Therefore, we sought to explore the relationships between actual knowledge,
perceived knowledge, and the pursuit of a live donor.Methods: We conducted a cross-sectional survey of transplant candidates at our center to assess actual and perceived KT knowledge; we also
asked each candidate if they had asked anyone to donate (i.e. to be a living donor). Associations between actual or perceived knowledge and participant characteristics were explored using Fisher’s
exact tests and univariate regression models. Associations between participant characteristics and having asked someone to donate were assessed in univariate and multivariable models using
modified Poisson regression. Joint modeling was used to explore interactions between actual knowledge and perceived knowledge in their association with pursuit of a live donor.Results: Of the 307
participants, 45.4% were female, 56.4% were non-white race, and 43.9% had previously asked someone to donate. Those with higher actual knowledge were more likely to be white (p<0.001), have
post-secondary education (p=0.02), and have a higher income (p=0.04). Participants with higher perceived knowledge were more likely to be white (p=0.03), have post-secondary education (p=0.002),
be single/separated/divorced (p=0.03), and be on the waitlist longer (p=0.05). Participants with higher actual knowledge (RR = 1.30, 95%CI: 1.02-1.67, p=0.04) or higher perceived knowledge (RR =
1.92, 95%CI: 1.13-3.25, p=0.02) were more likely to have asked someone to donate. In adjusted models that included both actual and perceived knowledge, the risk of having asked someone to donate
was 1.82-fold higher (95% CI: 1.06-3.10, p=0.03) for those with high vs. low perceived knowledge, but actual knowledge was no longer statistically significant (RR=1.22, 95%CI:0.96-1.56,
p=0.10).Conclusions: Perceived and actual knowledge are potentially modifiable, and our results suggest that perceived knowledge is more important than actual knowledge in patients' pursuit of
LDKT. Future educational interventions should focus on increasing perceived knowledge to improve LDKT rates.
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Introduction: There is a discrepancy between publically available data from the United Network of Organ Sharing (UNOS) database, and our own institutional experience referring burn patients for organ
donation. In the last 5 years, our own burn center has referred several patients who went on to successfully donate multiple organs. This discrepancy in reported occurrence versus institutional
experience prompted us to inquire about the current national perspectives held regarding this particular patient population.Methods: Detailed UNOS data from 1988 to 2012 was requested and
examined for causes of death related to thermal injury, electrical injury, inhalation injury, or carbon monoxide poisoning. The National Burn Repository was examined for burn center death rates and
patient characteristics of those with reported non-survivable burn injuries. Finally, a national survey was sent out electronically and via the United States Postal Service querying the clinical experiences
and educated opinions of burn center directors, transplant surgeons, and organ procurement organization (OPO) representatives regarding organ donation in the burn-injured population.Results: Fifty
two percent of the 58 OPOs surveyed responded, 44% of the 124 burn centers surveyed responded, and 36% of the 221 transplant centers surveyed responded.  Survey data indicate that at least 61
patients with burn-related injuries have served as organ donors in the past 5 years alone, versus 23 identified in 24 years of UNOS data. Survey data indicate that inhalation injuries were the most
common burn-related injuries seen prior to successful organ procurement, with 81% of OPO respondents reporting this experience. Sixty-six percent of OPO respondents had experienced successful
organ and tissue procurement from thermally-injured patients, and 58% had experienced the same with electrically-injured or carbon-monoxide poisoned patients. Kidneys were the most commonly
donated organs, but all major organs and tissues were represented in the experiences of surgeon and OPO respondents. Eight percent of transplant surgeons believe burn patients should not be
referred for possible organ donation.Conclusions: There are more organs donated by patients with mortal burn injuries than currently available UNOS data would suggest. Our survey data suggest that
these patients should be able to contribute successfully to the supply of organs needed by those who remain on transplant waiting lists, but remain inconsistently recognized as such a resource. OPOs
unanimously recommend referral of any patient with non-survivable burn injuries; however, the opinions and experiences of surgeons differ. Knowledge about long term organ and tissue viability from
burn-injured patients is lacking, and should be the focus of future research. 
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Introduction: Inherited metabolic diseases (IMD) result in progressive degeneration of the central nervous system, eventually leading to significant morbidity and mortality in childhood.  Allogeneic
umbilical cord blood transplantation (UCBT) can prevent further neurologic deterioration and in some cases improvement particularly if transplant is performed in early stages.  Gastrostomy tube is
critical in IMD patients who are unable to safely take oral feeds and medications to maintain nutrition (weight percentage by age), function and performance status (Lansky-Karnofsky). There continues
to be debate concerning the optimal timing and patient selection for surgical placement of gastrostomy tubes.Methods: A retrospective analysis was performed on patients undergoing UCBT for IMD at
Duke University Medical Center Pediatric Bone and Marrow Transplantation Program.  Patients who received gastrostomy tubes (GT) were compared with controls (no gastrostomy tubes, or
NoGT).Results: Between January 2001 and December 2011, 219 patients underwent UCBT for various IMD.  Forty-two patients in this group underwent a surgical gastrostomy tube placement.  Age and
gender were similar between the two groups.  There was a median of 130 days (range 48-2714 days) between transplant and gastrostomy tube placement.  Adjusting for age, gender, and Lansky-
Karnofsky scores at transplant, there is significant inverse relationship between weight percentage at transplant and gastrostomy tube insertion (odds ratio (95% CI) 0.26 (0.09, 0.8).  Throughout the
clinical course, the GT group is associated with lower mean Lansky-Karnofsky scores and weight percentages than the NoGT group. Mortality rate secondary to disease process was greater in the GT
group (47.6% vs. 33.3%, p=0.08).  Krabbe (30%) and adrenoleukodystrophy (17%) predominated in GT group, while Hurler’s syndrome (29.4%) and metachromatic leukodystrophy (13%) predominated
in the NoGT group. Conclusions: Our data indicate that patients with IMD necessitating a gastrostomy tube may have presented at diagnosis with a decreased clinical and nutritional status compared
with controls.  The odds of undergoing a gastrostomy tube placement increase as the weight percentage of patients at transplant decreases.  Patients with specific IMDs and poor nutritional status may
benefit from insertion of a gastrostomy tube with enteric supplementation as early as possible, preferably prior to umbilical cord blood transplantation.  Prospective studies are necessary to validate
these findings.
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Introduction: Surgical programs today must maximize resource utilization.  The evaluation protocol for living kidney donors (LKD) is highly regulated, with requisite multiple physician consultations, as
well as extensive laboratory and radiological testing.  Two common contraindications for LKD are BMI>35 and a low glomerular filtration rate (GFR).  We hypothesized that utilization of an internal QAPI
review would make our LKD program more cost effective by creating a clinical pathway that would pre-screen candidates who would fail the full LKD evaluation due to one of these criteria. Methods: The
baseline LKD clinical pathway consisted of candidates completing a health questionnaire that was reviewed by a transplant physician to identify any medical contraindications prior to scheduling an
evaluation.  We performed a retrospective review of our LKD evaluations over a year using this clinical pathway and used the data to guide the creation of a new pre-screening clinical algorithm.  Key
aspects of the new pre-screening pathway included BMI verification by a potential donor’s primary care physician for LKD candidates with a self-reported BMI>30 and requirement for LKD candidates >
50 years age to complete a 24 hour urine collection for GFR measurement prior to scheduling a full evaluation.  The new LKD clinical pathway was implemented in the subsequent year, and the two
clinical pathways were compared for their effectiveness at identifying LKD candidates with a BMI>35 or a low GFR. Results: In the first year, there were 225 LKD candidates and 90 proceeded to
undergo a full clinical evaluation.  33 candidates were approved (36.7%).  Of the 57 candidates that were denied, 7 were denied for a BMI>35 (12.3%) and 9 were denied for a low GFR (15.8%).  In the
subsequent year under the new clinical pre-screening algorithm, there were 225 LKD candidates and 56 proceeded to undergo a full clinical evaluation.  19 candidates were approved (33.9%).  Only 1
was denied for BMI>35 (2.7%) and 2 were denied for a low GFR (5.4%). Conclusions: Implementation of a new clinical pre-screening algorithm for LKD candidates significantly reduced the proportion
of futile full clinical evaluations by identifying those with a BMI>35 or a low GFR.  This did not result in significantly lower overall LKD approval rate and achieved a significant cost savings while
enhancing the efficiency of our transplant clinic.  Adoption of a similar strategy by other transplant centers is likely to result in similar clinical benefits. 
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Introduction: The increasing obesity epidemic in the general population has led to corresponding increases in obesity rates for both renal transplant donors and recipients.  Studies have shown that
increasing BMI in renal transplant recipients can increase the risk of prolonged hospitalization, hospital readmission and graft failure, but there is limited data analyzing the influence of both donor and
recipient BMI on outcomes after transplant.  The Kidney Donor Risk Index (KDRI) was developed to determine the risk of graft failure following renal transplantation based on donor characteristics.   
This is an objective measure of donor risk, which includes BMI as a covariate.  Therefore, the aim of this study was to determine the influence of recipient BMI and donor KDRI on clinical outcomes in
renal transplant patients. Methods: This was a retrospective longitudinal cohort study of patients receiving renal transplants between 2007 and 2012.  Pediatrics and multi-organ transplant recipients
were excluded.  Patients were grouped and compared based on their donor KDRI (low, normal, or high) and their pre-transplant BMI (non-obese or obese). Results: 1,177 patients underwent renal
transplant during this period, of which, 730 (63%) met inclusion criteria and had BMI and KDRI data available for analysis.  Table 1 displays the results, demonstrating that patients with a primary
diagnosis of diabetes and history of hyperlipidemia increased within each of the three KDRI groups and within the obese BMI cohort as well; recipient age increased across KDRI groups, regardless of
BMI; gender and race were similar across all groups.  Clinical outcomes demonstrated that hospital LOS, readmissions, acute rejection and graft survival were not associated with either KDRI or
recipient obesity.  The rate of delayed graft function increased within each KDRI group and within the obese BMI groups as well. Conclusions: The results of this study suggest that recipient BMI and
donor KDRI independently impact the risk of developing delayed graft function.  As both BMI and KDRI increase, the probability of delayed graft function also increases.  This data suggest that clinicians
need to consider both donor and recipient factors when determining the likelihood for the development of post-transplant delayed graft function.  Interestingly, contrary to previous studies, in this cohort
of patients, neither BMI nor KDRI were important factors associated with hospital LOS, readmissions, acute rejection or graft survival.



65.17 Donor, but not Recipient Age, is a Risk Factor for the Dev elopment of Post-Operativ e Surgical Complications in Kidney Transplant Recipients
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Introduction: There has been a dramatic increase in the number of aged patients developing end stage renal disease (ESRD) and requiring kidney transplant (KTX).  Studies conducted in Europe
demonstrate older KTX recipients have higher risks for complications; however, European organ allocation and post-transplant care is significantly different compared to the U.S. Therefore, the aim of
this study was to quantify the impact of donor and recipient factors on the risk, severity and outcomes of surgical complications in aged (at least 60 yo) KTX.Methods: This was a longitudinal,
retrospective cohort study of consecutive adult solitary KTX who underwent transplant at our center between 2005 and 2012. Patients were initially grouped and compared based upon age, with a
secondary objective of analyzing risk factors and outcomes in those that develop post-operative surgical complications. The cohorts were compared using recipient and donor sociodemographics,
transplant characteristics, and clinical outcomes.Results: A total of 1,176 patients were included, 796 (68%) were <60 yo and 380 (32%) were ≥60 yo. Aged KTX were more likely to have private
insurance (58% vs. 77%, p<0.001), a history of diabetes (26% vs. 51%, p<0.001), hyperlipidemia (39% vs. 59%, p<0.001), CAD (13 vs. 29% p<0.001), and receive kidneys from older (34±14 vs. 41±16
yo, p<0.001) and marginal donors. Despite these disadvantages, univariate analysis demonstrated similar rates of hospitalization for surgical complications (11% vs. 8%, p=0.226) in aged KTX
patients, which was confirmed using multivariate analysis controlling for differences between groups (HR 1.1, 95% CI 0.98-1.01, p=0.09). The secondary analysis demonstrated that donor age (36±15
vs 40±14 yo, p=0.005), donor history of diabetes >10 yrs (1% vs. 3%, p=0.012) and donor history of hypertension >10 yrs (3% vs. 7%, p=0.007) were all significant risk factors for the development of a
surgical complication. The multivariate model for development of a surgical complication is displayed in Table 1, demonstrating that donor age (HR 1.03, 95% CI 1.01-1.04) and the development of an
opportunistic infection (HR 1.79, 95% CI 1.05-3.04) were strong independent risk factors for the development of a post-KTX surgical complication. Patients that developed surgical complications had
lower rates of graft survival at 3-years post-transplant (p=0.048, Figure 1).Conclusions: Contrary to previous studies, this large-scale analysis demonstrated that recipient age was not a risk factor for
the development of post-KTX surgical complications. It appears that donor characteristics, most importantly age, and post-operative opportunistic infections are the strongest risk factors for developing
this complication.
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Introduction: Delayed graft function (DGF)--the need for dialysis in the first week after kidney transplantation (KT)--frequently complicates deceased donor KT.  In general, DGF is associated with a
number of negative short- and long-term sequelae.  However, the relative contribution of patient-level factors (presumably unmodifiable) versus center-level factors (presumably modifiable practice
patterns) remains unclear.   Methods: Using the Scientific Registry of Transplant Recipients data from 98,844 KT recipients between 2000-2011, we constructed a hierarchical (multilevel) binary-
outcome regression model of DGF based on (a) known patient-level (donor, recipient, and allograft) characteristics associated with DGF, and (b) measurable center-level characteristics. Results: DGF
incidence varied from 3.4%-59.0% across 196 transplant centers, with a median value of 24.9%.  Based on the patient-level model, the adjusted ratio of DGF relative to that expected on average across
the country varied widely across centers (Fig. 1a).  Only 59 of 137 (30.1%) centers had confidence intervals for the predicted adjusted DGF rates that would have put them in a category consistent with
on-average DGF rates.  When additional transplant center factors (such as center volume and case-mix) were incorporated into the model, 72 of 196 (36.7%) centers had predicted DGF rates that would
have been considered on-average, with 124 either higher or lower than predicted (Fig. 1b).        Conclusions: Significant variation exists across transplant centers in the development of DGF following
deceased donor KT, even after adjusting for donor, recipient, and transplant center characteristics.  Further investigation is needed to determine the etiology of this heterogeneity across centers and to
understand modifiable practice patterns that could possibly reduce DGF in those centers with much higher-than expected rates.
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Introduction: Many deceased liver donors with a history of alcohol abuse are excluded based upon medical history alone. This paper summarizes the transplant outcomes for a large number of
deceased liver donors with a documented history of alcohol abuse.Methods: The records for 1478 consecutive deceased liver donors were reviewed (2001-2012). Per the United Network for Organ
Sharing criteria, heavy alcohol use by an organ donor is defined as chronic intake of 2 or more drinks per day. Donors with a documented history of alcohol abuse were divided into 3 groups according
to duration of abuse (< 10 years, 10-24 years, and 25+ years). Reperfusion biopsies are reported. Outcomes include biopsy appearance, early graft function and early and late graft survival.Results:
There were 161 donors with alcohol abuse: < 10 years (29%); 10-24 years (42%); and >=25 years (29%).  Reperfusion biopsies for all 161 at- risk grafts were reviewed. The overall incidence of
pathology included: fibrosis 8%, necrosis 14%, and steatosis 28%. These findings did not vary for duration of alcohol abuse. Risk of 90-day graft loss for these 3 groups was: 0%, 3% and 2%,
compared to 3% for all other donors (p=0.62). Graft survival at 1-year donor grafts with and without alcohol abuse was 89% and 87% (p=0.52). There was no difference in early graft function. Cox
proportional hazards modeling for graft survival demonstrates no statistically significant difference in survival up to 10 years post transplant.Conclusions: This study demonstrates successful
transplantation of a large number of deceased donor liver grafts from donors with a documented history of alcohol abuse (n=161; 11% of all grafts). These extended criteria donor allografts may,
therefore, be utilized successfully under certain circumstances.
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Introduction: When surveyed, almost 25% of Americans report that they would donate a kidney if they knew someone in need. However, only 6000 do per year, while 100,000 wait for a donor. We
hypothesized that one of the major disconnects between this large pool of willing individuals and the large pool of needy candidates is the reluctance of patients with ESRD to discuss their disease,
spread the word about their need for a kidney, and ask friends and family and even strangers to donate. To address this reluctance, we developed and tested novel educational and instrumental
support intervention aimed at increasing knowledge of live donation and improving communication skills.Methods: Fifteen transplant candidates with no potential live donors, and a chosen family
member or friend, an instrumental support person that we called their Live Donor Champion (LDC), participated in the educational intervention and were compared with matched controls from the
waiting list who did not participate. We assessed comfort initiating a conversation about live donation throughout the intervention (Likert scale ranging from 0=uncomfortable to 3=very comfortable), as
well as live donor transplant rates following the intervention. Results: Candidate and LDC comfort in initiating a conversation increased throughout the intervention. At baseline, both candidates and
LDC were more comfortable approaching family (mean score of 1.4 and 1.2 respectively) and least comfortable approaching strangers (mean score 0.5 and 0.4 respectively). Candidate and LDC
comfort increased over time, on average and with each subgroup of individuals (Table 1). Twenty-five potential donors contacted our transplant center on behalf of our 15 LDC participants; 7 participants
identified live donors, and 4 have already received live donor transplants, compared to 0 in the matched controls (p < 0.001).Conclusions: Our educational intervention increased the comfort of both the
candidate and the instrumental support person (the LDC) in discussing live donation. It is unclear if the increase in live donation seen in our study group is secondary to having a LDC or if it is merely a
result of candidate education. Further studies are necessary to assess the effect of the LDC versus candidate education alone.
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Introduction: There is a dearth of clinical data regarding massive transfusion outcomes in the elderly trauma patient. Massive transfusion protocol (MTP) was pioneered by combat medicine which had
an inherent focus on young patients. Elderly patients may not have the physiologic plasticity to tolerate massive fluid infusion. MTP not only consumes large quantities of commodities (blood products),
it requires dedicated personnel resources comprising the entire trauma enterprise. It is our hypothesis that mortality will be greater in patients over the age of 65-years-old.Methods: A retrospective
study was performed of all patients who underwent MTP over an eight year period at a level one academic trauma center. In hospital mortality was evaluated in addition to patient demographics, injury
severity score (ISS), mechanism of injury, injuries sustained, initial laboratory values, vital signs, and quantity and timing of blood products transfused.Results: Over an eight year period 299 patients
underwent MTP; 41 patients over 65-years-old (13.7%) and 258 under 65-years-old (86.3%). Sex, mechanism (blunt vs. penetrating), ISS, ICU length of stay, and hospital length of stay were compared
using Chi-Squared tests of independence and Mann-Whitney U tests, as appropriate, which found no statistical difference between groups. In addition, the difference of median blood products received
in the emergency department, first twenty-four hours and total hospital stay were compared using the Mann-Whitney U test, again showing no statistical difference (p-values 0.559, 0.201 and 0.407
respectively). The odds of mortality were found to be significantly greater in the above 65 age group (80.5% mortality) versus the under 65 age group (59.7% mortality), OR=2.79 (95% CI=1.24 – 6.27),
p=0.011.Conclusions: Elderly patients with similar injuries and treatment undergoing MTP were nearly three times as likely to die during their hospital stay as their younger counterparts. We
recommend discretion to triage precious resources when initiating MTP in elderly patients. Further research is needed with regard to the efficacy and “return on investment” of MTP in the upper
extremes of age.



66.02 The Impact Of Psychiatr ic Diagnoses Among Trauma Patients

W. A. Young1, M. D. Connolly1, A. H. Stephen1, C. A. Adams1, S. N. Luekel1, W. G. Cioffi1, D. S. Heffernan1  1Brown University School Of Medicine,Department Of Surgery, Division Of Trauma And
Surgical Critical Care,Providence, RI, USA.

Introduction: Psychiatric co-morbidities (PCMs) are increasing in prevalence and present unique challenges in acute and chronic medical conditions. Associations between PCMs and increased
morbidity/mortality in diseases such as diabetes and cardiac disease have been well described. This has been attributed to disparities in health care deliverance, delay in diagnoses, and patient non-
compliance. More than any other disease, missed or delayed injuries, poor compliance and health care disparities affect trauma outcomes. Despite a perceived prevalence of PCMs in the trauma
population, there is a paucity of data pertaining to the rates or impact of known PCMs in trauma patients.Methods: A retrospective chart review of patients with a known psychiatric diagnosis admitted to
a level 1 trauma center over a 5 year period. These included conditions listed in the DSM-IV. For analysis dementia was considered separately. These were compared to patients without known
psychiatric conditions. Charts were reviewed for demographics, mechanism of trauma, injuries sustained, ISS, hospital course, and outcomes.Results: Over the 5 year period, 10.4%(881/8,484) of
admitted trauma patients had a PCM diagnosis. Of these 881 PCM trauma patients, 46%(406/881 pts) had multiple diagnoses. 45.3% had dementia, 41% had unipolar depression, 22.1% had
substance abuse, 21.2% had major anxiety and 15.6% had bipolar depression. Overall, 90.4%(796/881pts) were prescribed medications for their diagnoses. Compared to trauma patients without
psychiatric co-morbidities, PCM patients were older(64.5+/-0.8 vs 49.6+/-0.24;p<0.001), less likely male(45.6% vs 63.8%;p<0.001), had lower ISS(9.9+/-0.3 vs 11.6 +/-0.1;p<0.001) and had higher rates
of penetrating trauma(12.1% vs 8.3%;p=0.0003). Of the penetrating trauma victims PCM patients were significantly more likely self inflicted(74.5% vs 4.7%;p<0.001). In multivariate analysis, adjusting for
age, gender, ISS and mechanism there was no difference in mortality(6.7% vs 7.1%;p=0.7), need for ICU(27.2% vs 25.6%;p=0.3) or ICU length of stay(6.1+/-0.43 vs 7.1+/-0.27;p=0.2) between patients
with and without PCM. However PCM pts were more likely to be discharged to rehabilitation or nursing home facility(65.3% vs 46.5%;p<0.001).Conclusions: Trauma patients with PCMs are a distinct
demographic with unique patterns of injuries and a greater need for institutional care post-discharge. Penetrating and self-inflicted injuries are more likely in PCM patients. Despite literature detailing
PCMs impacting non-surgical illnesses, we herein have shown that PCMs do not affect overall outcomes following traumatic injuries. Understanding this unique population will be essential to providing
optimal care. We believe that a systematic and vigilant approach to trauma care may be responsible for minimizing the impact of PCMs on trauma-related outcomes.



66.03 Perioperativ e Factors Predicting Poor Outcome in Elderly Patients Following Emergency General Surgery: A Multiv ar iate Analysis Study

M. Lees1, S. Merani1, K. Tauh1, R. G. Khadaroo1  1Universtiy Of Alberta,Department Of Surgery,Edmonton, AB, Canada.

Introduction: Majority of health care spending and hospital admissions are attributed to patients 65 years of age or older. These older patients are presenting for surgical evaluation of acute illness in
increasing numbers.  In addition to comorbidities, elderly patients have their own unique vulnerabilities secondary to aging and as a result typically suffer from more adverse surgical outcomes than
younger cohorts.  The objective of this study was to identify predictors of mortality and poor outcome amongst elderly patients undergoing emergency general surgery.Methods: A retrospective cohort
study of patients aged 65 to 80 years of age undergoing acute care emergency general surgery between 2009 and 2010 at a tertiary care centre was conducted. Demographic, medical, and in-hospital
progress of patients was retrieved from hospital medical records. Logistic regression analysis was used to identify covariate-adjusted predictors of in-hospital mortality and discharge of patients
home.Results: 257 patients with mean age of 71.5 years and 51.9% female were including in analysis. Bowel obstruction (31%), cholecystitis (27%), and intestinal ischemia (22%) were the most
common diagnoses. In-hospital mortality rate was 12%. Mortality was associated with patients who had higher ASA Class (OR 4.08, p<0.05), in-hospital complications (OR 1.96, p<0.05), and the
diagnoses of intestinal ischemia (73% mortality) or gastric ulceration (67% mortality).  Nearly two-thirds of patients who were discharged home were younger (p=0.028), had lower ASA Class (p=0.001),
and fewer in-hospital complications (p=0.019).Conclusions: Acute diseases requiring emergency surgical intervention are frequently life threatening for older patients.  ASA Class and the development
of an in-hospital complication are perioperative predictors of both mortality and disposition in this cohort. This study emphases the importance of preventing an in-hospital complications in this very frail
population. Knowing the predictors of poor outcome in older patients will have important clinical utility in terms of preoperative counseling and improving their health care.



66.04 Exploratory Laparotomy in Adult Patients Requir ing Extracorporeal Membrane Oxygenation: Is it Safe?

A. L. Khoury3, M. R. Phillips2, S. N. Kim2, A. E. Mendoza4, B. A. Cairns2, S. E. McLean2, A. G. Charles2  2University Of North Carolina At Chapel Hill,Surgery,Chapel Hill, NC, USA 3Howard University
College Of Medicine,Surgery,Washington, DC, USA 4Louisiana State University Health Sciences Center,Surgery,New Orleans, LA, USA.

Introduction: Extracorporeal Membrane Oxygenation (ECMO) is used as a rescue measure in adult patients with acute cardiac and/or pulmonary failure that is refractory to conventional therapeutic
strategies. Occasionally, patients may require surgical intervention in the peri-ECMO period.  We hypothesize that undergoing exploratory laparotomy (ex-lap) on-ECMO versus pre-ECMO will result in
increased mortality. Methods: The Extracorporeal Life Support Organization (ELSO) registry was queried to identify adult ECMO patients (≥18 years) who underwent ex-lap in the peri-ECMO period.  We
extracted data for the following variables: age, pre-ECMO days on mechanical ventilation, ECMO days, PF ratio, PCO2, pH, ECLS support type (pulmonary vs. cardiac), peak inspiratory pressure (PIP),
timing (pre- vs. on-ECMO) and indication for ex-lap (primary intra-abdominal pathology, trauma or other). Bivariate analysis using Pearson’s Chi-square test for categorical data, and t-tests and
Wilcoxon Rank-Sum tests were used for normal and non-normally distributed data, respectively.  Multivariate logistic regression analysis was utilized to delineate the association between timing of
exploratory laparotomy and mortality.  Results: We identified 174 patients, of these 162 met criteria. Seventy(43%) patients died before discharge from the hospital and 92(57%) were discharged alive. 
On bivariate analysis, timing of ex-lap was not associated with mortality OR= 0.85 (95%CI: 0.45-1.62).  A multivariate logistic regression model adjusted for all other variables failed to reveal a
statistically significant relationship between timing of ex-lap and mortality OR=0.72 (0.29, 1.77).  Conclusions: Contrary to long held expert opinion and anecdotal evidence of the hemorrhagic
consequences of full anticoagulation. Our study revealed that ex-lap in critically ill patients on ECMO does not increase mortality. If patients meet surgical criteria for exploratory laparotomy while on
ECMO, it should be performed.



66.05 Insulin-Dependent Diabetes and Serious Trauma

D. Z. Liou1, M. B. Singer1, G. Barmparas1, O. N. Hussain1, E. J. Ley1  1Cedars-Sinai Medical Center,Los Angeles, CA, USA.

Introduction: Hyperglycemia after trauma, either from the acute injury or underlying diabetes mellitus (DM), is associated with poor outcomes.  However, prior studies do not examine outcome
differences between patients with insulin-dependent DM (IDDM) versus noninsulin-dependent DM (NIDDM).  We investigated how IDDM and NIDDM impact mortality after serious trauma without brain
injury.Methods: The National Trauma Data Bank (NTDB, version 7.0) was queried for all patients with moderate to severe injury (ISS>9).  Patients with severe brain injury (head AIS>3), any AIS=6, or
dead on arrival were excluded.  Patients with DM were identified by ICD-9 code and then divided into IDDM and NIDDM groups.  Clinical variables and outcomes were compared between diabetics and
non-diabetics.  Logistic regression modeled the association between DM, IDDM, NIDDM, and mortality.Results: Overall 166,103 trauma patients without brain injury were identified.  Among these, 4,868
had underlying DM, with 1,324 patients comprising the IDDM group and 3,544 patients in the NIDDM group.  Mortality was 4.5% overall, but higher in DM compared to no DM (7.6% vs. 4.4%, p<0.01). 
Within the DM group, IDDM had higher mortality than NIDDM (9.9% vs. 6.7%, p<0.01).  Regression analysis demonstrated that DM was associated with increased mortality risk compared to no DM (AOR
1.14, p=0.04).  IDDM also predicted increased mortality compared to no DM (AOR 1.46, p<0.01), however NIDDM did not (AOR 1.02, p=0.83).Conclusions: Patients with DM have increased mortality
compared to patients with no DM after serious trauma without head injury.  Interestingly, this effect is related to insulin dependence, as patients with IDDM have increased mortality risk but NIDDM
patients do not.  Hyperglycemia and insulin therapy may play a critical role in recovery for IDDM trauma patients.



66.06 Shock Index Predicts Mortality in Geriatr ic Trauma Patients: An Analysis of The National Trauma Data Bank

A. Hashmi1, P. Rhee1, V. Pandit1, N. Kulvatunyou1, A. Tang1, T. O'Keeffe1, B. Zangbar1, J. Wynne1, L. Gries1, G. Vercruysse1, R. Friese1, B. Joseph1  1University Of
Arizona,Trauma/Surgery/Medicine,Tucson, AZ, USA.

Introduction: Triage criteria based on clinical factors are not well defined in geriatric trauma patients. Shock Index (heart rate/systolic blood pressure) is a known marker of adverse outcomes post
injury. We hypothesized that shock index (SI) is a predictor of mortality in geriatric trauma patients.Methods: We performed a 4-year (2007-2010) retrospective analysis using the National Trauma Data
Bank (NTDB). Patients with age ≥ 65years old were included. Transferred patients, patients dead on arrival, missing vitals on presentation, and patients with burns and traumatic brain injury were
excluded. A cut-off of SI ≥ 1(sensitivity=81%, specificity=79%) was used to define hemodynamic instability. Primary outcome measure was mortality. Secondary outcome measure was hospital length of
stay. Multiple logistic regressions were performed. Results: A total of 485,595 geriatric patients were reviewed of which 217,190 patients were included. The mean age was 77.7 ± 7.1 years, 39%
males, median Glasgow Coma Scale 14 [13-15], median Injury Severity Score 9 [4-18] and mean SI 0.58±0.18.  3% (n=6,585) had SI ≥ 1.  SI ≥ 1 was a significant predictor for requirement of
laparatomy (OR=1.15, 95% CI=1.1 – 1.3), requirement for blood transfusion (OR=2.1, 95% CI=1.7 – 2.4), and hospital length of stay (OR=1.2, 95% CI=1.1 – 2.1). SI ≥ 1 was the strongest predictor for
mortality (OR=3.1, 95% CI=2.6-3.3). Systolic blood pressure (OR=1.1, 95% CI=0.8-1.3) and heart rate were (OR=1.1, 95% CI=0.9 – 1.3) not predictive of mortality in geriatric trauma
patients. Conclusions: Shock Index is a predictor for morbidity and  mortality in geriatric trauma patients. Shock Index allows early assessment of geriatric trauma patients and is an effective tool which
should be implemented in pre-hospital setting for triage of geriatric trauma patients. 



66.07 Mortality After Trauma Laparotomy in Geriatr ic Patients

B. Zangbar Sabegh1, B. Joseph1, A. Hashmi1, N. Kulvatunyou1, H. Aziz1, J. Wynne1, A. Tang1, T. O'keeffe1, G. Vercruysse1, D. Green1, R. S. Friese1, P. Rhee1  1University Of
Arizona,Trauma/Surgery/Medcine,Tucson, AZ, USA.

Introduction: Geriatric patients are at higher risk for adverse outcomes after injury due to their altered physiological reserve. Mortality after trauma laparotomy remains high however; outcomes in
geriatric patients after trauma laparotomy have not been well established. The aim of our study was to identify factors predicting mortality in geriatric trauma patients undergoing laparotomy.Methods: A
retrospective study was performed of all trauma patients undergoing a laparotomy at our level 1 trauma center over a 6-year period (2006-2012). Patients with age ≥ 55 years who underwent a trauma
laparotomy were included. Patients with head Abbreviated Injury Scale (AIS) score ≥ 3, or thorax AIS ≥ 3 were excluded. Our primary outcome measure was mortality. Significant factors in univariate
regression model were used in multivariate regression analysis to evaluate the factors predicting mortality.Results: A total of 1029 patients underwent a trauma laparotomy of which, 90 patients met
inclusion criteria. The mean age was 66±10 years, 62% were male and median abdominal AIS was 3 [2-4]. Overall mortality rate was 24.5% (23/94) and progressively increased with age (Figure 1). A
total of 21 damage control laparotomies were performed. Mortality rate of damage control laparotomy was significantly higher compared to definitive laparotomy (57.1% vs. 15.1%;
p<0.001).Conclusions: Mortality rate after trauma laparotomy increases with increasing age. Age, admission lactate, and damage control laparotomy were predictors of mortality in geriatric population
undergoing trauma laparotomies. Special attention is warranted in management of geriatric patients undergoing trauma laparotomy.
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 1Ohio State University,Department Of Surgery, Division Of Trauma, Critical Care, And Burn,Columbus, OH, USA 2Ohio State University,Department Of Anesthesiology,Columbus, OH, USA 4Wright State
University,Department Of Surgery,Dayton, OH, USA 5Ohio State University,Department Of Internal Medicine, Division Of Gastroenterology, Hepatology And Nutrition,Columbus, OH, USA 6Ohio State
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Introduction: Intentional ingestion of foreign objects (IIFO) is prevalent among the U.S. prison population.  IIFO can be a chronically recurring and even fatal pattern. This often requires surgical or
endoscopic intervention and an extended hospital stay, leading to concerns of self-harm with secondary intent. Prisoners inflicting harm upon themselves are therefor often stereotyped as malingering,
but diagnosed psychiatric illness is also prevalent among this population. Little is known about the association between psychiatric history and IIFO among this patient population. This study seeks to
describe the characteristics of psychiatric illness among prisoners diagnosed with IIFO and develop a basis for further investigation into intervention for the prevention of this costly disorder.Methods:
IRB and Department of Corrections approval was obtained.  A retrospective review was conducted of medical records of prisoners presenting to our facility with IIFO over a 7-year period. Episodes
included both unverified IIFO where ingestion was claimed but not found and verified IIFO where an ingested object was clearly identified. Concurrent and historical psychiatric diagnoses were
abstracted from the chart by physician evaluation of psychiatric notes and classified into broad DSM-IV-TR-based categories; prior episodes of IIFO, medical history, and history of drug use were also
recorded. Differences between groups were examined via descriptive statistics and the Chi-square and Kruskal-Wallis tests with an accepted error rate of 0.05.Results: 136 IIFO episodes occurred
during the study period, identified in 27 patients. No patients were diagnosed with malingering or other factitious disorder. Repeat IIFO episodes were associated with an increasing number of
psychiatric diagnoses; patients with their fifth or later IIFO had a larger number of psychiatric diagnoses and number of objects ingested as compared to patients presenting with a first episode
(p<0.01). Similarly, patients who would develop more episodes of IIFO during the study period had more psychiatric diagnoses throughout their visits (p<0.01). (Table.) The proportions of patients with
mood disorders and anxiety disorders (including PTSD) were progressively greater among groups with more episodes of IIFO (p<0.05). Other disorders were not significantly associated with IIFO
escalation.Conclusions: We observed a significant association of IIFO recurrence with an increasing number of certain psychiatric diagnoses and an escalating number of ingested items. Psychiatric
diagnosis of malingering or secondary gain was not made in any patient. Evaluation of early psychiatric intervention in the setting of IIFO, especially recurrent IIFO, is indicated.



66.09 Trauma in the Intoxicated Bicyclist

A. Gangi1, D. Liou1, G. Barmparas1, H. Hotz1, S. Donovan1, E. J. Ley1  1Cedars Sinai Medical Center,Department Of Surgery Division Of Trauma And Critical Care,Los Angeles, CA, USA.

Introduction: As bicycling has become more popular, admissions after bicycle trauma are on the rise.  The impact of alcohol use on bicycle trauma has not been well studied. The aim of this study was
to examine the effect of alcohol intoxication on injury burden following bicycle-related crashes (BC).Methods: A retrospective review of trauma patients after BC presenting to a Level I trauma center from
January 2002 to December 2011 was conducted.  Age, gender, race, Glasgow Coma Scale (GCS), Injury Severity Score (ISS), Abbreviated Injury Scale (AIS), injury patterns, alcohol intoxication, hospital
LOS, ICU admission, and helmet use were reviewed. Blood alcohol level (BAL) was considered positive if >10 mg/dL and intoxicated if > 80 mg/dL.  Variables were compared between patients based
on BAL: negative, 10 to 160 mg/dL and > 160 mg/dL. Standard statistical tools were utilized for the purposes of the analysis.Results: During the 10 year study period, 562 patients met study criteria;
average age was 33.5 years, 87% were male, median ISS was 5, and mortality was 1%. On average, BC per year increased over the study period by 4.4 collisions per year (p=0.040). BAL was tested in
213 (38%) patients. The mean BAL was 235 mg/dL, with 33.8% of these patients being intoxicated (BAL > 80 mg/dL). Overall, 63.3% (135/213) had a negative BAL, 0.1% had a BAL between 10 and 160
mg/dL and 28.6% had a BAL > 160 mg/dL. Mean GCS was 14.3, 13.5, and 13.5, (p<0.0001), median ISS was 8, 4.5, and 2 (p=0.0001), and head AIS > 3 was 22.2%, 23.5%, and 16.4% (p=0.015). 
 Information regarding mechanism of injury was available on 559 patients and 74.1% (414/559) of BC involved a motor vehicle involved.  Of those who had BAL checked, 70.7% (111/157) had a negative
BAL, 8.3% (13/157) had BAL of 10mg/dL to 160mg/dL, and 21.0 % (33/157) BAL of >160 mg/dL (p=0.004).  Where recorded, helmet use was noted in 26% of patients (131/504).  In those with positive
BAL, helmet use was noted in 2.3% (3/131) while 15.6% (58/373) of these patients did not wear helmets (p<0.0001).Conclusions: The incidence of BC is increasing and more than a third of injured
patients are found to be intoxicated. Of those who had BAL measured, 1 in 3 was positive.  Although GCS decreased with higher BAL level, head injury and injury severity were less severe with positive
BAL.  Intoxicated patients were 6 times less likely to have a helmet, but they were also significantly less likely to be involved in a motor vehicle related injury.



66.10 Postoperativ e Extubation in Head and Neck Surgery Patients: Risk Factors for Failure and Proposal for Extubation Criter ia

K. Ito1, Z. Simons1, C. I. Anderson1, H. Ito1, B. D. Mosher1, J. H. Clarkson1, B. L. Wenig1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: The timing of weaning prior to extubation in patients (pts) who underwent head and neck surgery (HNS) needs careful assessment owing to the serious consequences that follow loss of
airway. It is well established that standardized criteria for weaning mechanical ventilation are vital for successful extubation. However, these conventional extubation criteria (EC) are not specifically
designed for pts following HNS. We observe that EC for this challenging population of pts are not well established. Methods: Medical records of consecutive pts who underwent inpatient HNS under
general anesthesia at our institution (4/2012 – 6/2013) were reviewed. We analyzed the pts’ demographics, comorbidities, diagnosis, procedure, operation related variables, laboratory test results,
variables relating to spontaneous breathing trial (SBT), the incidence of unplanned extubation, reintubation (RI), the type of airway, the need for an emergent surgical airway as well as and the length of
ICU stay and the mortality. To identify risk factors for failed extubation, these variables were compared between pts with RI and pts without RI. PASW Statistics 18 was utilized for statistical
analysis.Results: 96 pts who met inclusion criteria were identified. 70 pts (72.9%) were male. Median age was 61.5 years (range 14 – 90 years). Preoperative diagnoses with malignancies were noted
in 64 patients (66.7%). Procedures included 32 oropharyngeal (33.3%), 10 laryngeal (10.4%), 6 tracheal (6.3%), 13 salivary gland (13.5%), 4 sinus (4.2%), 12 thyroid/parathyroid (12.5%), and 19 cervical
lymph node dissection (19.8%). 26 pts (27.1%) underwent immediate flap reconstruction. 28 pts (29.2%) underwent tracheostomy creation (TC) as a part of operation and 68 pts (70.8%) without TC. 6
pts (8.8% of pts without TC) were reintubated within1 – 6 days [median 3 days]. Unplanned extubation occurred in 2 pts (33.3 % of pts with RI). Although, 4 pts (66.6 % of pts with RI) were extubated after
they met the institutional EC and passed SBT. 4 pts (66.7% of patients with RI) required the creation of an emergent surgical airway due to failed RI. The median ICU stay was longer in pts with RI than
in pts without RI (11 days [range 7 - 12] vs 1 day [range 1 -10]). The mortality rate was higher in pts with RI than in pts without RI (2 pts [33.3%] vs 1 pt [1.6%], p=0.021). The risk factors for RI were shown
on table 1.Conclusions: Failed extubation after HNS is associated with a risk of needing an emergent surgical airway and prolonged ICU stay in addition to a high mortality rate. Unplanned extubation is
dangerous in this population. Operation time, estimated blood loss, transfusion, fluid balance and body weight change should be assessed in addition to the standard EC.



66.11 The Effect of Aging on Acute Traumatic Coagulopathy
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Introduction: Acute traumatic coagulopathy (ATC) is characterized by shock induced systemic anticoagulation and/or hyperfibrinolysis and is present in 25-35% of trauma patients. Hemorrhage is
responsible for 50% of deaths within the first 24 hours of injury and is compounded by ATC.  Elderly patients make up 30% of trauma admissions but account for over 50% of trauma deaths. This study
aimed to evaluate the association between increasing age and ATC in the injured patient to determine if coagulation profiles are impacted by aging.Methods: A retrospective review of the Royal London
Hospital Trauma registry from 2008-2013 identified trauma admissions greater than 16 years of age. Patients were stratified into age ranges (16-25, 26-35, 36-45, 46-55, 56-65, 66+) and categorized
based on the presence or absence of ATC (INR greater than or equal to 1.2 or clot amplitude on ROTEM [5 min] less than 36). Data-points included demographics, injury severity score (ISS), on scene
and emergency department (ED) vitals, resuscitation fluid type and volume, lactate, base excess, INR, Hb, PT, APTT, and platelet count. Statistical analysis included descriptive statistics and chi-square
testing with p<0.05 deemed significant.Results: In total, 587 patients were identified. The overall incidence of ATC was 18%. Figure I depicts the incidence of ATC per age group. ATC patients had an
increased ISS regardless of age. There was a greater volume of fluid administered (p<0.01) and a worse HR, GCS, SBP, lactate, base excess, platelet count, APTT, and PT (p<0.01) profile for all ages
when comparing patients with ATC to those without ATC. However, there was no aging effect on the development of ATC itself (p=0.31).Conclusions: Regardless of age, patients with ATC present with
greater physiological instability and receive increased resuscitation volumes than their non-ATC counterparts.  Age itself does not appear to impact the development of ATC.
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Introduction: The passage of the Patient Protection and Affordable Care Act threatens to increase trauma center costs of caring for undocumented immigrants by cutting federal funding streams.
Trauma centers will need to find ways to continue delivering high quality care in the face of diminishing reimbursement. However, little is actually known about the quality of care undocumented
immigrants receive at urban trauma centers. As such, the purpose of this study was to measure quality of care at an urban hospital with a high volume of undocumented immigrant patients. We
hypothesized that in-hospital mortality would be worse for undocumented Latino immigrants when compared to the overall Latino trauma population. Methods: The medical records for Latino trauma
patients at our center between 2007 and 2012 were retrospectively reviewed. Undocumented status was defined using two inclusion criteria: 1) lack of social security number and 2) insurance status
as either “self pay” or “county insurance” that undocumented immigrants are eligible for. Using multivariate logistic regression, patient demographics (age, gender, documentation status, insurance
coverage, mechanism of injury, and injury severity score) were analyzed in reference to their association with in-hospital mortality. Latino trauma patients with documentation was our reference
group. Results: During the study period, 2,549 Latino trauma patients were treated at our center, of which 491 (19%) were undocumented. There was no difference between undocumented Latino
immigrants and the control population in regards to in-hospital mortality (3.7% vs 3.4%; p = 0.81). Undocumented Latino immigrants were younger (mean 31 vs 33; p <0.001) and presented with slightly
lower ISS (mean 7.5 vs 8.5; p <0.001). Undocumented patients were also more likely to be uninsured (54% vs 29%; p <0.001). There was no difference in presenting mechanism (28% vs 31%, for
penetrating mechanism; p = 0.17). The only predictors of in-hospital mortality by logistic regression were age (OR = 1.05; p <0.001), ISS (OR = 1.19; p <0.001), penetrating injury (OR = 3.8; p <0.001),
and lack of insurance (OR 3.03; p <0.001). Conclusions: The undocumented Latino immigrant population treated at our trauma center differed from the control population in regards to insurance status
and age. Specifically, they were younger and more likely to be uninsured. This is consistent with data from previous research. Furthermore, the percentage of Latino trauma patients that were
undocumented (19%) is lower than their proportion in the general population (22%), which is in agreement with previous research noting that this population underutilizes health care. Despite these
differences, in-hospital mortality for our undocumented Latino immigrants is no worse than the general Latino population. It will be important to track potential healthcare disparities of undocumented
immigrants as trauma centers face funding cuts from healthcare reform.



66.13 Sev ere Head Injury in Children: the Benefits of Liberal Imaging Outweigh the Risks of Ionizing Radiation from Computed Tomography

J. T. Ross3, S. N. Acker2, D. A. Partrick1,2, P. E. DeWitt3, D. D. Bensard1,2  1Denver Health Medical Center,Surgery,Denver, CO, USA 2University Of Colorado Denver,Pediatric Surgery/Surgery,Aurora, CO,
USA 3University Of Colorado Denver,School Of Medicine,Aurora, CO, USA.

Introduction: It is estimated that 1/500 to 1/1000 children who undergo computed tomography imaging (CT) will die of a lethal cancer as a result of exposure to ionizing radiation. Therefore, the risks
and benefits of pursuing CT in children must be carefully considered before proceeding. The aim of this study was to examine the frequency and yield of CT body imaging of injured children with closed
head injury.Methods: We performed a retrospective review of all children who presented to a Level II academic pediatric trauma center with closed head injury, requiring trauma team activation, and CT
head over  60 consecutive months. Data were obtained from a prospectively maintained trauma database and include demographic information, injury severity score (ISS), imaging studies obtained
and results of those studies. Patients were grouped by initial GCS score: I) 15, mild; II) 9-14, moderate; III) 3-8, severe. We compared the relative risk of undergoing a particular CT scan by GCS severity
using Chi-squared or Fisher exact tests. We then used log-binomial regressions to determine if patients with more severe injury were more likely to have positive CT findings on body imaging. Scans
were considered positive if the interpreting radiologist noted significant bleeding or organ injury. Differences were considered significant at p<0.05.Results: 129 children sustaining blunt trauma and
closed head injury were identified (age 7 ± 4.9 years; ISS 12 ± 11; in hospital mortality 5.5%). Patients in group III were more likely to die than were those in groups I or II (35% vs. 0% in groups I and II, p
<0.05).  97% of children underwent FAST (2% positive; sensitivity 21%, specificity 99%). Group III children were more likely to undergo CT imaging of chest, spine, and abdomen than group I and II
(p<0.05). Additionally, patients in group III were more likely to have a positive CT finding than were those in groups I and II.Conclusions: Children suffering severe closed head injury are at considerable
risk of death and associated injury. Our findings suggest that liberal CT imaging of injured children with severe closed head injury outweigh the potential risks of ionizing radiation from CT. The low
sensitivity of FAST we observed is similar to that reported by others and thus, should not replace CT imaging of children at risk of intra-abdominal injury in whom abdominal examination is unreliable.
Given that no patient died with mild or moderate closed head injury and the frequency of positive findings were lower, these children may benefit from selective CT imaging.



66.14 Morbidity or Mortality?.. Variations in Trauma Centers in the Rescue of Older Injured Patients.

S. Zafar1, Z. G. Hashmi2, E. Schneider2, W. R. Greene1, A. A. Shah3, E. R. Haut2, E. E. Cornwell1, A. H. Haider2  1Howard University College Of Medicine,Department Of Surgery,Washington, DC,
USA 2Johns Hopkins University School Of Medicine,Department Of Surgery,Baltimore, MD, USA 3Aga Khan University Medical College,Surgery,Karachi, Sindh, Pakistan.

Introduction: Prior analysis demonstrates improved survival for older trauma patients (age >64) treated at trauma centers that routinely see a higher volume of geriatric patients. We hypothesized that
‘Failure to Rescue’ (death after a complication during in hospital stay) may be a contributor towards worse outcomes at non ‘geriatric trauma centers’. The objective of this study is to determine if
centers that treat a higher proportion of elderly trauma have more success at rescuing older trauma patients relative to centers that treat lower proportions of similarly aged patients. Methods: We
analyzed data from level 1 and 2 trauma centers participating in the National Trauma Data Bank years 2007 to 2010. Centers were limited to high volume centers providing information on complications
and categorized by the proportion of older trauma patients seen. Logistic regression analyses were used to provide risk adjusted rates for major complications and separately for mortality following a
major complication (MC). Models were adjusted for patient demographics, comorbid conditions, mechanism and type of injury, presenting vital signs, injury severity and multiple facility level covariates.
Multiple imputation methods were used to populate missing data on key covariates. Robust variance estimates adjusting for within cluster correlation were obtained to account for inter-facility
differences. Risk adjusted mortality rates were calculated in older patients with and without major complications by category of older trauma. These rates were compared to determine the ‘attributable
risk percent’ associated with failure to rescue.Results: Of the 334,852 elderly patients at 303 trauma centers, 26,904 (8%) suffered a major complication and 5.5% died. A MC was associated with over
1/3rd of all deaths. Of those that suffered a MC, 6,572 (25%) died and 75% were successfully rescued. No difference was found in the risk adjusted incidence of major complications with higher
proportions of elder trauma seen (table 1). However, centers treating higher proportions of elder trauma were more successful at rescuing patients after a major complication occurred. Mortality rates
varied from 29.9% at centers treating <10% geriatric trauma (GT) to 19.6% at centers treating >40% GT.   This difference in successful rescue accounted for 48% of the difference in mortality seen
among older patients presenting at centers that treat high versus low proportions of GT.Conclusions:  ‘Geriatric trauma centers’ are more successful at rescue elderly patients with serious
complications, accounting for a substantial component of outcome disparity by center.



66.15 Trends in Non-Accidental Trauma Amongst Patients >= 65 Years of Age�The Rise in Self-Harm

D. S. Dossick1,3, J. K. Canner2, E. B. Schneider2, A. H. Haider2  1Mayo Clinic In Arizona,General Surgery,Phoenix, AZ, USA 2Johns Hopkins University School Of Medicine,Trauma,Baltimore, MD,
USA 3Johns Hopkins Bloomberg School Of Public Health,Baltimore, MD, USA.

Introduction: According to the 2011 report by the U.S. Administration on Aging, the number of people age 65 or older increased 15.3% between 2000 and 2010, and is expected to comprise
approximately 19% of the population by 2030.  The increase in this demographic reflects improvements in life expectancy as well as the shift of the baby-boomer generation into retirement age.  We
were interested specifically in examining any trends in non-accidental trauma within this demographic.  An increase in either assaults or self-harm within this growing patient population could have
important consequences for the way healthcare resources, and preventative care initiatives, are focused in the future.Methods: The Nationwide Emergency Department Sample database (NEDS), was
searched for all individuals age 65 or older with E-codes consistent with non-accidental trauma.  Stata statistical software was used and injury variables were determined using Stata’s ICDPIC
program.  The results were then weighted according to Stata’s survey sampling methodology to obtain population-based trauma estimates.  The incidence of non-accidental trauma by year, patient
gender, and intent (assault vs. self-harm) was then determined from 2006 through 2010.Results: A total of 153,950 patients age 65 or older presented to the emergency department or trauma bay due
to non-accidental trauma between 2006 and 2010.  Gender data was known for 153,711 of these cases, including 81,577 men and 72,134 women.  Intent of injury by gender was known for 153,258
cases.   Self-harm occurred in 26,818 men and 32,064 women.  Assault, including mechanical causes and poisoning, occurred in 54,453 men and 39,923 women.  Graph 1 shows the gender trends
by intent, prior to adjustment for population.  Table 1 shows the annual incidence rates by gender for both assault and self-harm once changes in the annual population are taken into
account.Conclusions: Emergency departments and trauma bays are already seeing an increased number of non-accidental traumas in the elderly.   This is consistent with a shift in the age
composition of the population.  Once the growth of the population is taken into account, we see a distinct upward trend in self-harm among both men and women.   Further studies to determine the
underlying causes of the increased incidence of self-harm may be appropriate to develop targeted interventions.





66.16 Improv ing the Documentation of End-of-Life and Goals of Care Discussion after Geriatr ic Trauma

M. Mohorek1, T. Webb1  1Medical College Of Wisconsin,Milwaukee, WI, USA.

Introduction: Although injured geriatric patients are at high risk for death and disability, physician-led discussion and documentation of end-of-life decisions and goals of care are frequently delayed
leading to unnecessary and undesired treatments. Trauma surgeons and gerontologists at our Level 1 trauma center developed and implemented an evidence-based protocol to improve the
documentation of these discussions. This study’s objective was to determine if implementation of the protocol led to improved documentation of end-of-life decisions including code status, health care
power of attorney (HPOA) and goals of care.Methods: We performed a retrospective, case-control study using an historic cohort of injured geriatric patients admitted to a Level One Trauma Center who
ultimately died during initial hospitalization. The Trauma Registry Database was queried to identify patients ≥65 admitted to or cared for as inpatients by the trauma service. The pre-protocol historical
cohort consisted of patients admitted from June 2009 through May 2011. The post-protocol group was admitted from June 2011 through May 2013. Demographic data, admitting team, Injury Severity
Score (ISS), admitting diagnosis, length of stay (LOS), HPOA, goals of care discussion was collected. Statistical analysis compared pre/post protocol cohorts and χ2 analysis was used to test for
statistical significance.Results: Ninety-five patients with a mean age of 80.1 (SD 7.9) were identified in the historical cohort. One hundred patients with a mean age 80.1 (SD 8.2) made up the post-
protocol group. Baseline patient demographics were similar between groups including the ISS (14.8 vs. 15.1) The percentage of patients with documentation of code status (78% vs. 94%), HPOA (73%
vs. 93%), and goals of care (62% vs. 75%) improved with the implementation of the protocol. Statistical significance was achieved for documentation of code status (p=.002) and goals of care (p=.0003).
Mean hospital length of stay was similar (6.0 vs. 6.1 days).Conclusions: Effective development and implementation of a protocol can improve documentation of end-of-life decisions and goals of care
discussions for geriatric trauma patients who ultimately die as a result of their injury. Further study is needed to determine the impact of the protocol on healthcare costs and perceived quality of care.



66.17 Moped Injur ies In Hawaii's Tourists and Residents

M. S. Hu1,2, D. Galanis3, C. Speck4, A. Bhatt4  1University Of Hawaii,Department Of Surgery,Honolulu, HI, USA 2Stanford University,Division Of Plastic And Reconstructive Surgery, Department Of
Surgery,Palo Alto, CA, USA 3State Of Hawaii,Department Of Health, Injury Prevention And Control Program,Honolulu, HI, USA 4The Queen's Medical Center,Honolulu, HI, USA.

Introduction: Moped injuries have become an increasing public health concern. Motor vehicle accidents involving moped riders often result in severe morbidity and mortality. However, many states do
not have helmet laws that cover mopeds. Studies examining outcomes of moped collisions in the United States are limited. The state of Hawaii does not have a moped helmet law and is unique for its
high tourism. Herein, we define the scope and patterns of moped-related injuries among tourists and residents of Hawaii.Methods: Data from patients admitted to the Queen’s Medical Center (QMC)
were analyzed. All injuries resulting from a moped crash from 2006 to 2010 were included. Demographic data, Glasgow Coma Scale (GCS), Abbreviated Injury Scale (AIS), Revised Trauma Score
(RTS), Injury Severity Score (ISS), injuries and disabilities were reviewed. Logistic regression analysis was performed to determine the association between several covariates and outcomes.Results:
Four hundred twenty nine injured moped riders were admitted during the 5-year period. More residents than tourists tested positive for alcohol, were more likely to stay in the hospital for over a day, and
had higher median hospital charges. Helmeted riders were more likely to be discharged home whereas non-helmeted riders were more likely to be discharged to a nursing facility. Patients who were
not wearing a helmet were 8 times more likely to have a skull fracture and 3 times more likely to have a long hospital stay. Patients who had been drinking had 3 times the odds of skull fracture and
higher odds of traumatic brain injury (TBI).Conclusions: These results suggest the importance of helmet use among moped riders. Enactment of a moped helmet law in Hawaii is necessary to
decrease the severity of injury, length of hospital stay, and ultimately reduce health care costs.



66.18 A retrospectiv e 17-year study analyzing outcome of burn injury in elderly patients (>70 years)

S. Patil2, M. A. Marano1,2, A. P. Houng1,2, H. Mansour1,2, S. J. Petrone1,2, R. Lee1, R. S. Chamberlain2,3,4  1Saint Barnabas Medical Center,Dept. Of Surgery, Division Of Burn Surgery,Livingston, NJ,
USA 2Saint Barnabas Medical Center,Dept Of Surgery,Livingston, NJ, USA 3St. George's University School Of Medicine,St. George's, St. George's, Grenada 4University Of Medicine And Dentistry Of New
Jersey,Newark, NJ, USA.

Introduction: In the United Stated population >70 years is likely to double by the year 2050. Elderly population (>70 years) are most vulnerable to burns and outcomes following such injuries in this
special group is poorly studied. This study aimed to look at outcomes following burns in patients >70 years over a period of 17 years.Methods: Data on 6512 patients admitted to a level I burn center
between 1995 and 2011 was analyzed. Age, gender, ethnicity, TBSA, burn etiology, hospital and burn intensive care unit (ICU) length of stay (LOS) and status at discharge were abstracted. Three broad
categories were created based on presence or absence of smoke inhalation, No smoke inhalation (Group A), Smoke inhalation only (Group B) and Smoke inhalation with burn injury (Group C).
Differences were analyzed using the student’s t-test for continuous variables and Chi-Square test for categorical variables.Results: : 564 patients, 72.3% in group A, 4.8% in group B and 22.9% in group
C formed the study population. The mean age of the patients studied was 80.4±6.7, with female patients being more common (58%). The number of Caucasians (72.9%) was highest in group C
compared to other racial groups, p = 0.047. Majority of patients in the group B (59.3%) were admitted directly compared to other two groups, p <0.001. Overall percent total body surface area (% TBSA)
and % TBSA third degree burns were higher in group C, whereas % TBSA second degree burns were common in group B, p <0.05. The number ICU admissions, the mean length of ICU stay, mean
duration of ventilator support and mean length of hospitalization were all highest in group C patients, p <0.001. the number of discharges to home without home health aide were higher in group A,
whereas the number of discharges to nursing home rehabilitation extended care facility were higher in group B, p <0.001. The in-hospital mortality and overall burn related mortality were highest in
group C. There was no significant difference between the groups for the number of patients converted to hospice care, p = 0.21. On multivariate analysis ICU admission (Odds Ratio [OR] = 3.7, 95%
Confidence Interval [95% CI] = 2.1-6.5), ventilator support (OR = 7.1, 95% CI = 4.1-12.0), and %TBSA >10% (OR = 3.1, 95% CI = 1.9-5.0) significantly increased mortality.Conclusions: Patients >70 years
constitute small (8.6%) but significant number among burn patients. The overall ICU admissions, number of days on ventilator, ICU stay, in-hospital mortality and overall mortality 



66.19 The Impact of Leukoreduced Red Blood Cell Transfusion on Mortality of Neonates Undergoing Extra Corporeal Memebrane Oxygenation (ECMO)

H. T. Jackson1, T. A. Oyetunji1, A. E. Thomas1, M. C. Hamrick1, E. P. Nadler1, E. Wong1, F. G. Qureshi1  1Children's National Medical Center,Surgery,Washington, DC, USA.

Introduction: Blood products containing leukocytes have been associated with negative immunomodulatory and infectious effects.  Transfusion related acute lung injury is partially explained by
leucocyte agglutination. The FDA has therefore recommended leukoreduction strategies for blood product transfusion.  Our institution has been using leukocyte reduced blood via filtration for neonates
on ECMO.  We hypothesized that the use of leukocyte reduced blood would decrease mortality and morbidity of neonatal ECMO patients. Methods: A retrospective review of neonates receiving non-
cardiac ECMO from 1984-2011 was conducted. Records were stratified into year groups I and II (≤1996 and ≥1997). Demographics, duration and type of ECMO, complications and outcome data were
collected. Blood product use data was collected. Univariate, bivariate and multivariate analyses determined predictors of risk-adjusted mortality by year-group.Results: 827 patients underwent ECMO
with 65.3% (540) in group I. Overall median blood product use in ml/kg/day was 36.2 (pRBC), 8.1 (PLT), and 0 (CRYO/ FFP). Overall mortality was 16.4%. Median pRBC was 42.1 ml/kg/day in group I vs.
19.1 ml/kg/day group II (p<0.001). On bivariate analysis, there was no difference in crude mortality between the 2 year-groups (17.2% vs. 16.0%, p=0.66). However on multivariate analysis adjusting for
demographics, diagnosis, complications and blood product use, each additional transfusion of 10ml/kg/day of pRBC was associated with a 33% increase in mortality in group I (p<0.05) but did not
statistically impact mortality in group II. Days on ECMO was not associated with pRBC transfusion in group I but increased in group II (additional 3 days for each 10mLs/kg/day transfused).  There was
no difference in infectious complications between group I and II.Conclusions: Blood transfusion requirement has reduced in newborns undergoing ECMO at our institution Transfusion of non-leukocyte
reduced blood is associated with a higher mortality than transfusion of leukocyte reduced blood. Additional factors such as plasma reduction may also reduce transfusion related complication and
needs to be studied.  



66.20 Penetrating Injur ies In Older Adults: An Urban Trauma Center 's Experience

D. Scantling2, D. Holena1, J. Pascual1, P. Kim1, C. Schwab1, P. Reilly1, S. Allen1  1University Of Pennsylvania,Division Of Traumatology, Surgical Critical Care And Emergency Surgery,Philadelphia, PA,
USA 2Philadelphia College Of Osteopathic Medicine,College Of Medicine,Phildelphia, PA, USA.

Introduction: Older adults (>/= 65) make up the fastest growing age group in the US and injury in this population makes up a large proportion of yearly trauma admissions.  The vast majority of these
injuries are blunt although a smaller cohort suffers gunshot (GSW) and stabbings (SW). Little is known of the natural history of penetrating wounds in the elderly.  We hypothesized that older adults who
suffer penetrating injuries to the torso have worse outcomes than younger counterparts due to lower physiologic reserve.Methods: A retrospective chart review, using the institutional trauma registry, of
all patients >/=65 (older) who sustained a penetrating injury (GSW or SW) to the torso from 1997 to 2011 was performed. All patients with a max AIS chest or abdomen >1 and <6 were included. Any
patients with isolated head, face, extremity or external injuries were excluded. Demographics, ISS, max AIS chest and abdomen were collected. A matched cohort of patients between the ages of 20-40
years (young) was created (3 young: 1 older). We matched for mechanism, AIS chest and abdomen and ISS. Differences in initial hemodynamic status, complications, length of stay and mortality were
analyzed.Results: We identified 20 patients >/= 65 who met inclusion criteria during the study period. Mean age of the older group was 70.1 +/- 1.2 years vs. 29.0 +/- 0.8 years in the young cohort. Mean
ISS and AIS chest and abdomen were similar between the 2 groups (p=ns). Initial heart rate was significantly lower in the older (83.4 +/- 3.4 bpm) vs. the young group (96.1 +/- 1.9bpm), p=0.0014;
although there was no difference in systolic blood pressure between the groups (older: 132.1 +/- 8.2mmHg vs. young: 127.2 +/- 3.4 mmHg, p=0.52). 60% of older patients required ICU care  vs. 25% of
younger patients, p<0.05. Older patients required longer ICU stays (older, 11.8 +/- 3.6 days vs. young, 4.4 +/- 2.6 days, p=0.001) and significantly more time in the hospital (older, 19.8 +/- 7.0 days vs.
younger, 7.2 +/- 1.2 days, p=0.006). A larger percentage of older patients (60%) suffered postoperative complications compared to the young group (18.3%), p=0.001. Mortality was higher in the older
group (20%) compared young (1.6%), p=0.003.Conclusions: While uncommon, penetrating injuries to older adults are associated with higher rates of postoperative complications and higher mortality
compared to a younger cohort with similar injury patterns. Further study is warranted to understand the physiologic response in elderly patients in an attempt to improve outcomes after penetrating
injuries.
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67.01 Bacter ial Outer Membrane Vesicles Alter Mediators of Inflammation and Coagulation

M. C. Soult1, K. H. Wahab2, Y. Dobrydeneva2, L. D. Britt1, C. J. Sullivan1  2Eastern Virginia Medical School,Physiological Sciences,Norfolk, VA, USA 1Eastern Virginia Medical School,Surgery,Norfolk, VA,
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Introduction: The physiologic derangements in sepsis are central to the progression from a systemic inflammatory response to septic shock.  Gram negative bacteria release outer membrane vesicles
(OMV) during growth which contain various membrane components, including lipopolysaccharide (LPS).  OMVs were previously shown to be capable of initiating the inflammatory response seen in the
transition of an infection to sepsis.  However, another tenet of sepsis is the development of a hypercoagulable state and the role of OMVs in the development of this hypercoagulability has not been
evaluated.  The objective of this study was to evaluate the ability of OMVs to elicit endothelial derived mediators of coagulation and induce platelet activation.Methods: OMVs were isolated from an
enterotoxigenic strain of E. coli by centrifugation.  Human umbilical vein endothelial cells (HUVECs) were stimulated with LPS or OMVs.  Polymyxin B was added to some HUVEC cultures to inhibit the
LPS pathway.  Supernatants from HUVECs exposed to OMVs were incubated with whole blood to assess prothrombotic monocyte platelet aggregates (MPA).  OMV- and HUVEC microparticle-free
supernatant was obtained by centrifugation.  Flow cytometry was used to analyze expression of the tissue factor (TF), thrombomodulin, and the adhesion molecules P-selectin and E-selectin by
HUVECs.  MPAs were characterized by whole blood flow cytometry as CD61+ and CD14+ cells.Results: OMVs induce significantly increased expression of TF, E-selectin, and P-selectin, as well as,
significantly decreased expression of thrombomodulin on HUVECs (p <0.05).  Whereas, Polymyxin B clearly inhibited the expression of E-selectin following incubation with OMVs, its impact on TF and
thrombomodulin expression was nominal.  In contrast, Polymyxin B causes expression of E-selectin, TF and thrombomodulin in LPS-treated cells to return to near baseline levels. Whole blood
incubation with OMVs alone failed to increase MPAs.  However, incubation with supernatant from activated HUVECs exposed to OVMs caused an increase in MPAs.  OMV- and HUVEC microparticle-free
supernatant had no effect on MPAs.Conclusions: In vivo, the endothelium is central to the coordinated host response to pathogens.  This study demonstrates that, at the cellular level, OMVs from
pathogenic bacteria play a complex role in endothelial activation.  While OMV-bound LPS modulates inflammatory proteins, including E-selectin, it has a negligible effect on coagulation mediators. 
Additionally, endothelial activation by OMVs facilitates platelet activation as indicated by increased MPAs.  By influencing the inflammatory and coagulation cascades, OMVs may contribute to the
hypercoagulable response seen in sepsis.



67.02 Epidermal Growth Factor Mediated Wound Repair In Human Embryonic Stem Cell-Deriv ed Epithelial Cells

L. Palencia3, A. Das2, S. Palecek2, S. Thibeault1, C. Leydon1  1University Of Wisconsin,Department Of Surgery- Division Of Otolaryngology,Madison, WI, USA 2University Of Wisconsin,Department Of
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Introduction: Vocal fold injury due to blunt trauma, penetrating neck injuries, iatrogenic injuries, surgical intubation, or laryngeal infections and inflammation can result in the loss of the vibratory function
of vocal folds, leading to dysphonia. Following injury, the fundamental goal of wound healing is the reconstitution of functional vocal fold tissue, including the epithelium. The mechanisms underlying
reepithelialization, an early and necessary part of vocal fold wound repair, are not known. Physical inaccessibility and ethical constraints preclude study of human vocal folds in vivo. The aim of this study
was to explore how epidermal growth factor (EGF) and its receptor, the epidermal growth factor receptor (EGFR), mediate reepithelialization by cell proliferation in an in vitro model.Methods: To assess
the wound repair response to injury, we created a scratch wound in a three-dimensional model of vocal fold mucosa of human origin developed in our laboratory. The model consists of human
embryonic stem cell-derived simple epithelial cells co-cultured with primary vocal fold fibroblasts. Rate and extent of wound healing, EGFR activation, and cell proliferation post-injury were analyzed with
and without application of both exogenous EGF and an EGFR inhibitor, Gefitinib. Extent of wound repair was calculated as a percentage of the original wound. EGFR activation was visualized via
immunocytochemistry using an anti-tyrosine 1068 antibody, while cell proliferation was visualized using an anti-ki67 antibody.Results: Results indicate that in vivo vocal fold epithelial wound healing
can be successfully replicated in our three-dimensional model of vocal fold mucosa. Increased density and heterogeneous distribution of Ki67 in the epithelium was observed post-injury in the area
surrounding the scratch wound, indicative of proliferation and reepithelialization in the vocal fold mucosa model. Ki67 labeling index, or number (%) of positive cells across all epithelial layers, was 16%
greater in injured versus non-injured sites at 8 hours post-injury, and 39% greater at 24 hours. Wound repair after injury was stimulated by EGF but inhibited with concurrent addition of Gefitinib.
Treatments with EGF and without gefitinib exhibited a wound closure rate of 32.7 microns per hour, while treatments with EGF and with gefitinib exhibited a wound closure rate of 1.6 microns per
hour.Conclusions: These results indicate that EGF stimulates wound healing in an EGFR dependent manner. These findings provide insight into how EGF and EGFR may regulate the wound repair
response of stem cell-derived epithelial cells in a three-dimensional model of vocal fold mucosa. This study demonstrates that our novel model of wound healing in vocal fold mucosa can be used
successfully to gain insight into the mechanisms that enable and regulate epithelial repair following injury.



67.03 Disruption of Nuclear Factor-kappa-B Signaling in the Fibroblast-Populated Collagen Matr ix
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Introduction: The fibroblast-populated collagen matrix (FPCM) has been used to study fibroblast signaling in wound healing. Previous investigation demonstrated that NF-kB activation occurred after
release of mechanical tension in the FPCM model (i.e., matrix release), and that pharmacological inhibition of the NF-kB pathway partially rescued the decrease in cell number that occurred after matrix
release. We hypothesized that disruption of the NF-kB pathway using RNA interference (RNAi) also would mitigate the decrease in matrix cell number in the released state.Methods: Human foreskin
fibroblasts (P<10; three strains) were transfected with siRNA against the p65 subunit of NF-kB, against IkB-α, or with scramble siRNA. Transfected cells then were used to set up FPCMs in 24-well
plates (set-up conditions: type I bovine [collagen] = 1.5 mg/mL; matrix volume = 0.2 mL; matrix cell number = 200K). After 2 days incubation with 5% FBS/DMEM, half of the matrices from each
experimental group were physically detached from the culture well (stress-released) and half were left attached (mechanically stressed). Cells were retrieved by enzymatic matrix digestion and counted
with a hemacytometer at 0, 1, 2, 4, 6, and 8 days after detachment. Results: The efficiency of p65 or IkB-α RNAi was 68 or 55% respectively, compared to scramble controls (as determined with
immunoblotting). RNAi of p65 resulted in an increase in cell/matrix in the released matrix with respect to the released scramble control on day 6 and 8 (Figure; counts normalized to scramble attached
day 0; each data point represents the mean ± SEM of three experiments on different strains; *p < 0.05 compared to respective scrambled attached or released, ANOVA and unpaired t-test). In addition,
p65 RNAi also increased cell/matrix in the attached matrix on day 8. RNAi of IkB-α resulted in a cell number decrease in both the attached and released matrix on day 2 (data not shown). Conclusions:
Partial knockdown of the p65 subunit of NF-kB partially reversed the loss of matrix cell number observed 6-8 days after FPCM release. Partial knockdown of IkB-α produced relatively early loss of cells in
both attached and released matrices. These results are consistent with the hypothesis that matrix cell number in the released FPCM is downregulated by NF-kB activation. This data does not rule out
other pathways involved with inhibition of matrix cell population. Further investigation will explore events upstream and downstream of NF-kB, as well as other putative regulatory pathways. The clinical
relevance of this type of investigation involves problem wounds, the host-biomaterial interface, endogenous regeneration, and other areas in which the control of fibroplasia is critical to optimizing
outcomes.



67.04 HIF1a is Induced by the Pro-inflammatory IL-23 in Dendrit ic Cells but Not Macrophages

A. Spadaro1, J. R. Klune1, C. Bartels1, Q. Du1, R. Rothman1, D. A. Geller1  1University Of Pittsburgh Medical Center,Thomas E. Starzl Transplantation Institute,Pittsburgh, PA, USA.

Introduction: We and others have previously reported on the deleterious effects of IL-23 during I/R injury which leads to activation of pro-inflammatory pathways such as IL-17 and IRF1 pathways and
recruitment of neutrophils and other inflammatory cells to the site of injury. However, little is known regarding the specific signaling methods leading to IL-23 induced injury. Previous reports have
suggested that HIF1α expression can lead to Th17 differentiation, a process also identified in the IL-23 axis. Therefore, we hypothesized that IL-23 may signal through HIF1α.Methods: Multiple cell types
were employed including primary hepatocytes and non-parenchymal cells (NPC) from the livers of WT and REDD1 KO mice, dendritic cells (DC) from DC expanded mice, and RAW macrophages.
These cell s were incubated in normoxia, hypoxia (1% O2) or with exogenous IL-23. Gene expression was measured by quantitative PCR.Results: NPCs from WT mice exposed to hypoxia had
increased expression of HIF1? (Fig A) and the p19 subunit of IL-23(data not shown). Mice deficient in REDD1, an inhibitor of the mTOR pathway which can lead to HIF1? expression, demonstrated
similar findings. However, when these cells were cultured in normoxia with exposure to IL-23, REDD1 KO, but not WT, NPCs demonstrated increased expression of HIF1? and IL-23. Additionally, HCs
and NPCs in co-culture (CoCx) demonstrated that hypoxia led to significantly higher HIF1? expression in REDD1 KO cells compared to WT CoCx (Fig B). Hypoxia also lead to higher IL-23p19 subunit
expression in REDD1 KO CoCx compared to WT CoCx (data not shown). To further determine which cell type in the liver is producing IL-23, dendritic cells isolated from DC expanded mouse livers or
RAW mouse macrophages were used in culture. When exposed to hypoxia, DCs demonstrated 6-fold increase in IL-23p19 production whereas RAW cells had only mild increase (Fig C&D). During IL-
23 exposure, DCs but not RAW cells had increased expression of HIF1? (2-fold) and IL-23p19 subunit (9-fold).Conclusions: The findings suggest that IL-23 exposure increased HIF1? expression in
dendritic cells but not macrophages. While IL-17 production is known to be downstream of IL-23 in the inflammatory pathway, a causative relationship between IL-23 and HIF1? expression has not yet
been shown.  Further exploration of this pathway may lead to possible therapeutic targets against hepatic I/R injury.



67.05 Apigenin Inhibits the Pro-Inflammatory and Pro-Fibrogenic Responses in Both Acinar Cells and Pancreatic Stellate Cells in Experimentally Induced
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Introduction: Chronic pancreatitis (CP) is a major public health problem with treatment options limited to supportive care and pain control. Repeated episodes of acute pancreatitis result in acinar cell
destruction, activation of pancreatic stellate cells (PSC) and progressive stromal fibrosis characteristic of CP. Apigenin is a naturally-occurring plant flavone with anti-inflammatory, anti-proliferative and
pro-apoptotic properties along with low intrinsic toxicity. Previously, we have shown that apigenin attenuates the level of fibrosis and preserves the acinar units in a mouse model of CP. Prior studies
have also shown that parathyroid hormone-related protein (PTHrP) increases inflammatory mediators of pancreatitis, such as IL-6, in acinar cells via autocrine signaling pathways. The aims of this
study are 1) to determine the molecular mechanism by which apigenin acts to inhibit the PTHrP-mediated responses in acinar cells and 2) to show that apigenin inhibits the activation of PSC in
vitro.Methods: Rat AR42J cells, cultured in RPMI-1640 Medium with 10% FBS, maintain normal pancreatic acinar cell characteristics in vitro. The PTHrP-P3 promoter construct, containing 140 bp
upstream of the P3 TATA box, was cloned into the vector pGL-2. AR42J cells were transfected with P3 or empty vector and co-transfected with Renilla luciferase reporter gene. Cells were pretreated with
apigenin (50 µM) or vehicle and then stimulated with TGFβ (1 ng/ml). Fold changes were plotted as the firefly/Renilla ratio. Human pancreatic fibroblasts were derived from resected CP specimens in an
IRB-approved protocol. Cell viability and apoptosis of PSC were measured by the AlamarBlue Cell Viability Assay and Cell Death Detection ELISAPLUS, respectively. PSC (3-6x103 cells) were plated,
grown in DMEM Medium with 1% FBS, and treated with apigenin over a time course.Results: TGFβ-stimulated PTHrP-P3 promoter activity in AR42J cells by 2.5-fold, whereas, apigenin pretreatment only
increased the P3 promoter activity by 1.5-fold. This indicates that apigenin inhibits the TGFβ mediated activation of PTHrP in acinar cells. Apigenin treated PSC showed a 64% decrease in cell viability
and a 4.5-fold increase in apoptosis compared to vehicle.Conclusions: Apigenin is a naturally-occurring flavone that with anti-inflammatory, anti-proliferative and pro-apoptotic properties. In this study,
we have shown that apigenin inhibits the promoter activity of the pro-inflammatory PTHrP in pancreatic acinar cells. Also, apigenin inhibits the fibrogenic activity of PSC in vitro by decreasing PSC
proliferation and enhancing PSC apoptosis. These results reinforce our findings in a preclinical murine model of CP, where apigenin preserved acinar cell units and minimized the fibrotic response,
further supporting its development as a therapeutic for CP.



67.06 Antibacter ial Activ ity of the Natural Surfactant Glycerol Monolaurate in Prev enting Dev elopment of Staphylococcus aureus Biofilms

D. J. Hess1, M. J. Henry-Stanley2, C. L. Wells1,2  1University Of Minnesota,Department Of Surgery,Minneapolis, MN, USA 2University Of Minnesota,Department Of Laboratory Medicine And
Pathology,Minneapolis, MN, USA.

Introduction: A biofilm is a community of microbes growing on a surface and bathed in a liquid.  In the biofilm, microbes are often surrounded by a complex polymeric matrix containing polysaccharide,
protein, glycolipid, and extracellular DNA.  It is estimated that microbial biofilms are associated with approximately 65% of all clinically relevant infections including catheter-associated infections,
surgical site infections, and infections associated with implanted devices.  Unfortunately, biofilm-associated bacteria are typically more antibiotic resistant than their planktonic (free-living) counterparts,
and biofilms are often highly resistant to antibiotic therapy.  There is little information on the effectiveness of prophylactic antibiotics to prevent biofilm formation or development.  Because our previous
work has shown that lipids may play an important role in biofilm development, we hypothesized that a natural surfactant, namely glycerol monolaurate (GML), may be effective in preventing development
of Staphylococcus aureus suture-associated biofilms.  GML is used as a surfactant in cosmetics and as an emulsifier in food, and can be found in human breast milk.Methods: S. aureus RN6390 or
ATCC 25923 were incubated 16 hr with 1-cm segments of 3-0 silk suture.  The incubation medium was 66% tryptic soy broth supplemented with 0.2% glucose (TSBg), and additionally supplemented
with varying concentrations of GML.  Numbers of viable S. aureus were quantified from sonicated biofilms using standard microbiological methods, and biofilm biomass was assessed using
colorimetric measurement of crystal violet which binds negatively charged surface molecules and matrix polysaccharides, and can thus be considered a measurement of both the matrix and the
bacterial cells.  At least six replicates were performed for each combination of independent variables.  Differences were analyzed by one-way ANOVA followed by Fisher’s post hoc test, and p<0.05 was
considered statistically significant.Results: After 16 hr incubation with 0, 0.1, 0.35, or 5 mM GML, suture associated S. aureus RN6390 biofilms contained 6.8, 7.0, 1.7, and 1.7 (log10 avg ± SE),
respectively,  viable bacterial cells, with 1.7 representing the lower detection limit, and with each concentration differing from the other at P<0.01.  The GML-induced decrease in biofilm biomass
paralleled the decrease in viable cells with an avg ± SE absorbance of 0.205, 0.229, 0.161, and 0.155, respectively, and with 0.35mM and 0.5 mM GML decreased from 0 mM GML at P<0.05. 
Comparable results were obtained with S. aureus ATCC 25923 showing that these results were not limited to a single strain of S. aureus.  Conclusions: The naturally occurring surfactant GML can
prevent the formation of S. aureus biofilms at the concentrations used in these experiments.  The prevention of biofilm formation may be due to an observed decrease in bacterial viability.  GML is a
promising compound to prevent development of clinically significant S. aureus biofilms.



67.07 The Nov el Mechanism for WISP1 Synergizes with TLR agonist in Macrophage Activ ation

Z. Chen1,2, Q. Li2, T. Billiar1  1University Of Pittsburg,Surgery,Piitsburgh, PA, USA 2Tongji University School Of Medicine,Anesthesiology,Shanghai, SHANGHAI, China.

Introduction: A previous genome wide association study in mice indentified Wnt1 inducible signaling pathway protein 1 (WISP1) as a damaged associated pattern molecular involved in acute lung
injury and promoted TNF-αsecretion by synergizing with LPS in macrophage. But the underline mechanism is unclear.Methods: we carried out studies using primary peritoneal macrophages and
analyzed TNF-α secretion to evaluate macrophage activation.Results: Our study demonstrated that WISP1 synergies TNF-α secretion upon TLR agonists exposure dependent on TLR4 pathway and
was blocked by pretreated with integrin inhibitor RGDS. Signaling through either TLR4 or TLR3, resulted in a rapid up-regulation of both αv and β3 integrin in macrophages. The up-regulation of αvβ3
required the TLR adaptor , Myd88 and Trif.Conclusions: WIPS1-Integrin signaling synergizes TLRs activation induced cytokine secretion, furthermore, TLRs signaling upregulate integrins expression
that forms a positive loop for cytokine release, which may be important for the development of therapeutic anti-inflammatory strategies.







67.08 Benzyl alcohol attenuates acetaminophen- induced acute liv er injury in a toll-like receptor-4 dependent pattern in mice

J. A. Luciano1, C. Cai1, B. Kautza1, S. Whelan1, S. Stratimirovic1, T. R. Billiar1, B. S. Zuckerbraun1  1University Of Pittsburg,Surgery,Piitsburgh, PA, USA.

Introduction: Acetaminophen (APAP) toxicity is the most common cause of acute liver failure in industrialized countries.  Understanding the mechanisms of APAP-induced liver injury as well as other
forms of sterile liver injury are critical to improved care of patients and the development of therapeutics.   Recent studies demonstrate that danger signaling and inflammasome activation play a role in
APAP-induced injury.  The purpose of these investigations was to test the hypothesis that benzyl alcohol (BA) is a therapy that protects against APAP-induced liver injury via modulation of danger
signaling.Methods: Male C57BL/6 mice were treated with intraperitoneal (IP) injections of benzyl alchol pre, concurrent, and post IP treatement with 400mg/kg acetaminophen.  The mice were sacrified
at 1-6 hrs post APAP-induced injury and serum and liver tissue were harvested for analysis via ELISA, immunohistochemistry, H&E staining and western blot.Results: APAP-induced liver injury is
dependent in part on TLR-9 a receptor for advanced glycation endproducts (RAGE) signaling.  BA limited liver injury over a dose range of 135-540 micrograms/g body weight and when delivered as a
pre-, concurrent, or post-APAP therapeutic.  Furthermore, BA abrogated APAP-induced increases in a number of cytokines/chemokines [interleukin (IL)-6, keratinocyte-derived chemokine, interferon
gamma-induced protein 10, and high mobility group box-1 release].  Moreover, BA prevented APAP-induced inflammasome signaling as determined by IL-1beta, IL-18 and caspase-1 cleavage in liver
tissues.  Interestingly, the protective effects of BA on limiting liver injury and inflammasome activation were dependent on TLR4 signaling, but not TLR2 or Cluster of differentiation 14 (CD14).   Cell type
specific knockouts of TLR4 were utilized in order to further determine the protective mechanisms of BA.  These studies found that TLR4 expression in myeloid cells (LyzCre-tlr4-/-) were necessary for the
protective effects of BA, however hepatocyte (Alb- tlr4-/-), dendritic cell (CD11c- tlr4-/-), and adipose TLR4 (Adipose- tlr4-/-) did not influence the protective effects.Conclusions: BA protects against APAP-
induced acute liver injury and reduced inflammasome activation in a TLR4-dependent manner.  BA may prove to be a useful adjunct in the treatment of APAP and other forms of sterile liver injury.



67.09 Not All Fat is the Same: A Comparison of the Functionality and Transcriptional Profiles of Adipose-Deriv ed Stem Cells From the Subcutaneous and
Visceral Compartments

D. Duscher1, R. C. Rennert1, M. G. Perez1, M. Sorkin1, Z. Maan1, M. Januszyk1, M. Rodrigues1, H. Baker1, R. Kosaraju1, G. C. Gurtner1  1Stanford University,Division Of Plastic Surgery,Palo Alto, CA, USA.

Introduction: Adipose-derived stem cells (ASCs) are an appealing source of stem cells for wound healing and tissue regeneration applications due to their abundance and extensive cytokine secretion.
ASCs are typically isolated from the subcutaneous compartment; however, they can also be obtained from visceral fat, and there is mixed data on the equivalency of these stem cell populations. This
study analyzes the functional and single-cell microfluidic profiles of cells obtained from the subcutaneous (S-ASCs) and visceral (V-ASCs) compartments in order to better understand the therapeutic
potential of these cell types. Methods: Subcutaneous and visceral ASCs were isolated from murine fat pads and omental tissue, respectively, and applied to a ‘humanized’ murine excisional wound
model utilizing a biomimetic hydrogel scaffold. Human S- and V-ASCs were isolated from multiple patients, and their transcriptional profiles were compared across 96 genes on a single-cell level using
a combined microfluidic and information theoretic approach. Results: On a single cell level, S- and V-ASCs displayed disparate transcriptional profiles, highlighted by significant differences in the
commonly utilized stem cell markers CD44 and CD105, as well as genes relating to vasculogenesis and tissue remodeling (such as Angpt1, Fgfr2, and Pdgfra). Nonetheless, application of both S-
and V-ASCs equally improved the healing rate, time to closure and vascularity of murine excisional wounds compared to unseeded scaffold controls. Conclusions: The significantly different
transcriptional patterning of ASCs derived from the subcutaneous and visceral compartments illustrates the non-equivalency of these cell types. While their therapeutic potential is similar, the specific
signaling pathways by which they act are likely unique. 



67.10 Doxycycline Impacts Hernia Repair Strength and Collagen Deposition

J. C. Tharappel1, C. E. Bower1, J. Whittington Harris1, S. K. Ramineni2, D. A. Puleo2, S. J. Roth1  1University Of Kentucky,G. Surgery/Surgery/College Of Medicine,Lexington, KY, USA 2University Of
Kentucky,Center for Biomedical Engineering/College Of Engineering,Lexington, KENTUCKY, USA.

Introduction: Incisional hernias are one of the most common complications following laparotomy, occurring in up to 20% of patients.  Mesh materials are commonly utilized in the repair of ventral and
incisional hernias, although recurrence rates in excess of 30% have been reported.  Increased levels of metalloproteinases (MMPS) and reduced collagen 1 to 3 ratios have been implicated in
incisional hernia formation. Doxycyline is a non-specific inhibitor of MMPs.  Preliminary studies have demonstrated a reduction in  MMP-2, MMP-3 and MMP-9 protein levels and increased collagen-1 to 3
ratios amongst animals treated with doxycycline for 4 weeks following hernia repair.  This study evaluates the impact of doxycycline treatment upon hernia repair outcomes up to 12 weeks following
incisional hernia repair in an animal model.  Methods: Thirty two Sprague Dawley  rats underwent incisional hernia creation.  4 weeks later, hernia repair was performed with a polypropylene mesh. 
Animals were administered saline (n=16) or doxycycline (n=16) beginning 1 day prior to hernia repair with continued daily administration for 6 (n=16) or 12 weeks (n= 16). Tissue samples were
investigated for MMPs and collagen sub-types utilizing western blots. Tensiometric analysis of the repaired fascial tissue was performed with Instron Corp (Canton, MA) mechanical testing
system.Results: 6 and 12 weeks following  hernia repair, the tensiometric strength of the doxycycline treated mesh to fascia interface tissue (MFI) showed a statistically significant increase when
compared to untreated control MFI.  In both 6 week and 12 week groups, collagen-1 to 3 ratios was remarkably increased in doxycycline treated MFI. The doxycycline treated group demonstrated a
significant decrease in MMP-2 and increase in  MMP-3 at 6 weeks compared to controls.  Doxycycline treated animals demonstrated reduced MMP-9 levels and increased MMP-2 and 3 levels at 12
weeks.Conclusions: Doxycycline administration significantly improves the strength of mesh hernia repairs and enhances the ratio of collagen 1 to 3 at the hernia repair site.



67.11 Heme oxygenase-1/CO Protect Against Delayed Onset Immunosuppression In A Murine Multiple Trauma Model

Y. Wang1, S. Darwiche1, J. Brumfield1, C. Cai1, B. Kautza1, D. Escobar1, A. Quintero1, K. Vreeland1, S. Stratimirovic1, J. Luciano1, S. M. Laverde1, B. S. Zuckerbraun1  1University Of
Pittsburgh,Department Of Surgery,Piitsburgh, PA, USA.

Introduction: Immune dysfunction after trauma is comprised of a simultaneous upregulation of innate and suppression of adaptive immune responses. These changes manifest clinically as systemic
inflammation with organ damage and an increased susceptibility to nosocomial infections and septic shock. Previous studies have demonstrated that heme oxygenase-1 (HO-1) and its byproduct,
carbon monoxide (CO), possess potent anti-inflammatory properties and can protect against hemorrhagic shock-and resuscitation-induced systemic inflammation and end-organ damage. The
purpose of this study was to test the hypothesis that HO-1 and CO regulate post-traumatic immune depression.Methods: Anesthetized male C57BL/6 mice received a multiple trauma injury consisting
of bilateral hind limb crush injury with bone solution injection at injury site, midline laparotomy, bowel manipulation, and hemorrhage. Anesthetized unmanipulated mice served as controls. Mice were
randomly assigned to receive either vehicle, a HO-1 inducer (Cobalt protoporphyrin, CoPP; 5mg/kg), or a HO-1 inhibitor (Tin protoporphyrin, SnPP; 10mg/kg) prior to injury. Another cohort received either
room air or CO (250ppm) for 4 hours directly post-injury. At 48hr post-trauma, immune function was assessed by ex-vivo splenocyte proliferation and Th1 cytokine release (IL-2 and IFN-γ) in response to
T-cell mitogens: Concanavalin A and Anti-CD3ε. Mice were also randomized to intraperitoneal injection of E. Coli (105 CFU) 48hr post-trauma and quantitative cultures of peritoneum, blood, and liver
lysates were performed after 8 hours. Differences between groups were analyzed using the Student’s T-test.Results: As expected after injury, a significant (p=0.007) depression in splenocyte
proliferation was seen in room air-treated trauma mice in comparison to respective uninjured controls (fold-change: 0.49±0.069 and 0.65±0.06, ConA and Anti-CD3ε, respectively). Parallel results were
seen in IL-2 and IFN-γ. SnPP-treated mice also had depressed splenocyte responses after trauma when compared with the uninjured SnPP group (0.51±0.07, p=0.04; conA), but not significantly
exacerbated compared to vehicle-treated trauma mice. However, in contrast, CoPP (0.90±0.10) or CO (1.21±0.16 ) treatment prevented trauma-induced reductions in splenocyte proliferation (p=0.007,
CoPP; p=0.002, CO compared to vehicle or air treated trauma mice respectively; conA) and cytokine responses. Furthermore, CO treatment for 4 hours post-trauma resulted in improved clearance of E.
Coli (ip; 48hr post-trauma) from the peritoneum, blood and liver compared to room air treated controls (p<0.05).Conclusions: Multiple-trauma leads to a delayed immune suppression. Our observation
that delayed immune suppression fails to develop in CoPP and CO treated mice indicates that heme oxygenase-1 may represent an endogenous protective pathway and that CO may prove to be a
useful therapeutic adjunct in the treatment of traumatic injury.



67.12 Modulation of the alpha7 Nicotinic Acetylcholine Receptor Pathway in Adipocytes: Implications for Obesity Related Morbidity in the Trauma/Critically Ill
Patient

S. L. Tarras1, D. M. Liberati1, D. A. Edelman1, J. D. Webber1, L. N. Diebel1  1Wayne State University,Department Of Surgery,Detroit, MI, USA.

Introduction: Obesity is a proinflammatory condition and it is associated with an increased risk of acute respiratory distress syndrome (ARDS) when compared to the non-obese trauma/critically ill
patient. Polymorphonuclear (PMN) cell activation is important in the pathogenesis and progression of ARDS. The cholinergic anti-inflammatory pathway via the α7 nicotinic acetylcholine receptor
(α7nAChR) has a key role in innate immunity and has protective effects following hemorrhage, sepsis, burns and pancreatitis. The α7nAChR may also play a role in obesity induced inflammation;
although the receptor’s direct effect on adipocytes is unknown.  We hypothesized that in an in vitro model, adipocytes subjected to stress conditions would cause a decrease in PMN activation and
subsequent lung injury via activation of the α7nAChR.Methods: Mature adipocytes (ADSC, derived from adipose stem cells) were incubated in hypoxia-reoxygenation (H/R) conditions (90 min. in 5% O2
then 21% O2) and/or physiologic (low) or stress (high) concentrations of epinephrine (Epi). Adipocyte cell culture supernatants were obtained after 12 hours and co cultured with naive PMNs or human
pulmonary microvascular endothelial cells (HMVEC). In a subset of experiments adipocytes were treated with AR-R17779, a specific α7nAChR agonist after H/R and Epi administration. PMN activation
was indexed by CD11b expression (mean fluorescent intensity, MFI), and superoxide anion generation (O2- release). HMVEC activation and injury were indexed by ICAM-1 surface expression (MFI),
apoptosis (percent) and permeability to FITC-dextran.Results: See Table: mean ± SD, N = 4 for each group.Conclusions: Treatment of adipocytes with the α7nAChR agonist, AR-R17779, after exposure
to H/R and high concentration epinephrine decreased both PMN activation and pulmonary microvascular activation and dysfunction. Pharmacologic manipulation of the α7nAChR may protect against
ARDS and PMN exaggerated inflammation in the critically ill surgical or injured obese patient.



67.14 Hypoxic Conditioned Medium of Bone Marrow Deriv ed Mesenchymal Stem Cells Enhances Murine Wound Healing Through Paracrine Signaling

L. Chen1, B. Shu1, J. Tang1, J. Zhao1, J. Liu1, Y. Xu1, S. Qi1  1The First Affiliated Hospital Of Sun Yat-sen University,Department Of Burns Surgery,Guangzhou, GUANGDONG, China.

Introduction: Growing evidence indicates that bone marrow derived mesenchymal stem cells (BMSCs) paracrine signaling is the predominant mechanism responsible for enhanced wound repair.
Because variety of oxygen concentration can affect the innate characteristics like stemness and migration of BMSCs, especially the paracrine of cytokines and growth factors that may provide therapeutic
benefits of cutaneous wounds healing, so it is interesting to compare and elucidate the effects of normoxic and hypoxic culture condition on BMSCs paracrine signaling contributed wound repair.The
objective of this study is to evaluate the effects of culture condition on BMSCs paracrine signaling contributed cutaneous wound repair in murine.Methods: The conditioned medium of BMSCs (BMSCs-
CM) were harvested under normoxia (norCM) and hypoxia (hypoCM), cytokines and active proteins involved in wound healing (VEEGF, bFGF, MIP-1, MCP-5, EGF, and KGF) were evaluated by ELISA and
qPT-PCR. norCM and hypoCM conditioned keratinocytes, fibroblasts, endothelial cells and macrophages were cultured and tested for migration, FPCL and endothelial cell network formation assay. In
the animal studies, conditioned medium was injected into the full-thickness cutaneous wounds created on the dorsum of BALB/C mice. Wound contraction was quantified on selected time points.
Tissue was harvested for pathology analysis to determine if hypoCM can enhance wound healing of murine. ANOVA was used to determine statistical significance and P<0.05 was considered
significant.Results: Growth factors known to be important in normal wound healing were up- regulated in hypoCM (P<0.05). Compared to norCM, hypoCM not only enhanced the migration of
keratinocytes, fibroblasts, endothelial cells and macrophages, but also increased the fibroblast contractile forth. Additionally, hypoCM significantly enhanced endothelial cells tube formation on Matrigel
compared with norCM conditioned cells (P<0.05 ). Echoing what we found in vitro, wound contraction of BALB/C mice treated with hypoCM was significantly accelerated. HypoCM increased the level of
epithelialization, cell proliferation, neovascularization and inflammatory macrophages recruitment of mice wounds  (P<0.05).Conclusions: These findings suggest that BMSCs may benefit cutaneous
wound healing via a paracrine mechanism enhanced by hypoxia.



67.15 Examining the Microbial Ecological Dynamics of Clostr idium diff icile Infections and the Efficacy of Fecal Microbiome Transplant (FMT) using an Agent-
based Model

X. Peer1, J. Gilbert3, G. C. An2  1The Royal Grammar School, Guildford,Guildford, HAMPSHIRE, United Kingdom 2University Of Chicago,Surgery,Chicago, IL, USA 3University Of Chicago,Ecology And
Evolution,Chicago, IL, USA.

Introduction: Clostridium difficile infections (CDI) cause ~14,000 deaths a year in the USA. Certain primary bile acids have been linked to the germination of C. difficile spores, notably taurocholic acid
(TCA). In a healthy gut microbiome, metabolism of TCA reduces its bioavalability and limits the germination of C. difficile spores. Depletion of commensal microbes (CM) by systemic antibiotics may
affect this suppression and trigger a CDI. Fecal Microbiome Transplants (FMT) may treat refractory CDI, which replaces a diseased dysbiotic gut flora with a ‘healthy’ active flora, by restoration of
baseline bile acid metabolism. We investigate the dynamics of this effect through the use of an Agent-based model (ABM) of the gut microbial ecology.Methods: An ABM was created of an abstracted
gut microbial ecology that included: 1) Dynamic representation of CMs and both sporulated (SCD) and germinated C. difficile (GCD) in a background of host gut tissue; 2) Luminal flow of nutrients and
TCA; 3) CM conversion of TCA into its secondary bile acid, deoxycholic acid (DCA); 4) Mechanisms of both C. difficile sporulation and germination; 5) Virulence properties of GCD (increased motility and
toxin production); 6) Administration of antibiotics, both broad spectrum (BSAB) and anti-CDI; 7) Administration of FMT. The ABM was evaluated by qualitative assessment of microbial population
dynamics, levels of TCA and DCA and degree of tissue damage as a marker of host health. Simulation experiments were performed in a state of health, as well as hospitalized illness (antibiotics and
nutrient scarcity), and with subsequent FMT. Parameter sweeps were performed of nutrient replenish rate, interval of antibiotic dosing and metabolic efficiency of FMT commensals.Results: The ABM
plausibly reproduced the healthy state, generation of CDI and efficacy of FMT.  Simulations demonstrated a phase transition between self-correcting and refractory CDI based on the degree of depletion
of commensals by BSAB dependent upon the spatial distribution subsequent TCA/DCA ratio. Refractory CDI not treated with FMT demonstrated oscillatory dynamics consistent with clinical course of
refractory CDI. Efficacy of FMT was related to its metabolic capacity to convert TCA to DCA, and was highly dependent upon the ability of DCA to suppress GCD growth. Post-FMT systems were identified
to have increased susceptibility to recurrent CDI if BSABs were re-dosed.Conclusions: Simulations recapitulated recognized dynamics of CDI and FMT, and suggest CM thresholds that increase risk of
developing refractory CDI that may be monitored in high-risk populations. Increased fragility of post-FMT patients to subsequent antibiotic therapy is also suggested, with potential implications for post-
FMT gut monitoring. This type of dynamic knowledge representation can augment existing investigations by contextualising existing and newly discovered knowledge and help propose combinations of
potential therapeutic interventions.



67.16 Anti-Depressants Exacerbate Immune Suppression Following Burn Trauma in a Murine Model

B. L. Johnson1, J. W. Kuethe1, C. S. Caldwell1  1University Of Cincinnati,Division Of Research, Department Of Surgery, College Of Medicine,Cincinnati, OH, USA.

Introduction: Currently over 10% of the U.S. population is taking anti-depressants.  Recent publications have reported that patients taking anti-depressants are more susceptible to develop Clostridium
difficile infections. To date, the molecular mechanism(s) underlying this observation have not been elucidated.  Numerous anti-depressants currently on the market inhibit acid sphingomyelinase
(ASM), an enzyme that can mediate leukocyte function and homeostasis.  Amitriptyline is one such drug. Severe burn injury leads to an immunosuppressive state, where leukocyte function and
numbers are commonly decreased, leading to increased susceptibility to infection.  Based upon the intersection of these facts, we hypothesized that amitriptyline treated, burn-injured mice would have
an altered immune response to injury as compared to control injured mice.Methods: CF-1 mice were pre-treated with 10mg/kg amitriptyline.  This dose is known to reduce ASM levels by 40-50%.  Drug-
or vehicle (normal saline)- treated mice were subjected a 22% TBSA scald injury or sham injury.  Immune cells from spleen, thymus, and bone marrow were harvested on post burn day one.  Cells
were enumerated and characterized by flow cytometry.Results: Following burn injury, upon gross examination, we observed the typical mass reduction of the thymus and spleen.  Strikingly, these
masses were further reduced in injured mice treated with amitriptyline.  We next characterized immune cells from the bone marrow, thymus and spleen.  We observed that
amitripyline significantly exacerbated the burn-injury induced leukocyte depletion in these tissues (Table).  A reduction in splenic macrophages is not normally observed after burn, however amitriptyline
treatment resulted in as a 45% reduction in splenic macrophages compared to burn-vehicle mice. In addition to immune cell number reduction, CD4 T cells from the amitriptyline treated burned mice
were 28% less activated compared to burn-vehicle mice after 18 hour T cell specific stimulation suggesting decreased functionality.  Conclusions: We demonstrate that treatment with the anti-
depressant amitriptyline results in increased leukocyte depletion as well as decreased functionality following burn injury. Taken together these are hallmarks of immune suppression. Thus, we
speculate that the patient taking anti-depressants prior to severe trauma may have a more compromised immune system and increased susceptibility to infections, and therefore warrant closer
observation and care.



67.17 Cell Intr insic v ersus Extr insic Factors and their  Role in Skeletal Stem Cell Function with Aging.

A. McArdle1,2, C. K. Chan1,2, D. D. Lo1, M. T. Chung1, K. Senarath-Yapa1, M. S. Hu1, G. G. Walmsley1,2, E. Seo1,2, D. C. Wan1, I. L. Weissman2, M. T. Longaker1,2  1Stanford University,Division Of Plastic
And Reconstructive Surgery,Palo Alto, CA, USA 2Stanford University,Institute For Stem Cell Biology And Regenerative Medicine,Palo Alto, CA, USA.

Introduction: Aging is associated with a gradual loss of homeostatic mechanisms that maintain the structure and function of adult tissues. Most adult tissues contain resident stem cells, which
proliferate to compensate for tissue loss throughout the life of the organism. It is believed that both chronological aging and replicative aging of adult stem cells negatively affects their functional capacity
for tissue regeneration. Natural aging has a profound effect on skeletal healing, evidenced by the reduced healing ability with advancing age, and an increased incidence of osteoporosis. In mice, we
have identified a resident stem-cell pool in skeletal tissue. We can successfully isolate a highly-purified population of skeletal stem cells that have the ability of forming bone, cartilage, stroma and a
functioning bone marrow cavity at the clonal level. This study examines the cell-intrinsic mechanisms, and the role of the extrinsic stem cell niche on influencing skeletal stem cell aging. The aim of this
study is to identify potential pathways that could be manipulated to reverse the effects of skeletal stem cell aging. Methods: Highly-purified populations of skeletal stem cells were prospectively isolated
by fluorescence-activated cell sorting (FACS) using a novel panel of cell surface markers. Microarray analysis was performed to identify genetic pathways that are differentially regulated with aging. Cell
intrinsic function was assayed using isochronic and heterochronic transplantations beneath the kidney capsule to assess their bone-forming ability at an ectopic location. To determine if exposure of
aged bone to a young, healthy circulation would improve bone health, we surgically paired mice, creating isochronic and heterochronic parabiosis pairs to determine if it is possible to manipulate the
niche and rescue an age-related functional decline in stem cell function. Results: Aged mice demonstrated typical characteristics of aging, including differences in bone homeostasis, bone mineral
density and bone healing ability. Skeletal stem cell transplantation revealed a significant decline in the ability of aged stem cells to form bone when transplanted to an ectopic location. Histological
evaluation revealed aged bone healing is associated with differences in collagen deposition and osteoclast infiltration. Early preliminary results demonstrate an ability of a young, systemic circulation to
rescue the aged phenotype by heterochronic parabiosis.Conclusions: Aging is accompanied by a decline in the intrinsic ability of skeletal stem cells. Preliminary results demonstrate that aged skeletal
stem cells can be rejuvenated through manipulation of the niche microenvironment. 



67.18 Nov el Role of Cathepsin V in TLR4 Mediated Signaling

H. Xu1, J. Pribis1, M. Montenegro1, Y. Al-Abed2, H. Yang2, D. Ger�3, C. Szabo3, K. Tracey2, T. Billiar1  1University Of Pittsburg,Department Of Surgery,Piitsburgh, PA, USA 2Feinstein Institute For Medical
Research,Laboratory Of Biomedical Science,Manhasset, NEW YORK, USA 3University Of Texas Medical Branch,Department Of Anesthesiology,Galveston, TX, USA.

Introduction: High Mobility Group Box 1 (HMGB1) a nuclear protein and prototypical Damage Associated Molecular Pattern(DAMP) drives inflammation in many sterile and infectious diseases signaling
through Toll-like receptor 4(TLR4). High throughput screen identified Saquinavir [SQV] (a HIV protease inhibitor, HIV-PI) as a potent inhibitor of HMGB1 induced macrophage cytokine production.
Preliminary data shows SQV blocks inflammation and pathology in mouse models including ischemia/reperfusion, sepsis, endotoxemia and vascular injury. We hypothesized that mammalian targets
of SQV may play crucial roles in both acute and chronic inflammatory conditions.Methods: To identify mammalian targets of SQV, we tested the effects of SQV on 58 human proteases and the HIV
protease as positive control by in vitro enzyme activity assay. The role of hit targets in inflammatory conditions were then determined by genetic deletion or pharmacological inhibition both in vivo and in
vitro.Results: SQV was a potent inhibitor of the cysteine proteases mouse cathepsin L and human cathepsin V. Genetic knockdown of  human cathepsin V in human THP monocytes severely impaired
proinflammatory cytokines(TNF-α, IL-6) release in response to TLR4 agonists HMGB1 and LPS. For further confirmation, a commercially available cathepsin L/V inhibitor was tested and SID266
significantly inhibited HMGB1-TLR4 mediated signaling and was protective in liver ischemia/reperfusion and sepsis mouse models. Further mechanistic studies revealed that cathepsin V physically
interacts with TLR4, observed in HEK-293 and THP-1 human macrophages, and the addition of SQV could attenuate the interaction.Conclusions: SQV blocks HMGB1-TLR4 signaling through inhibiting
cathepsin V. Discovering the novel role of cathepsin V in HMGB1-TLR4 activation provides a potent therapeutic target for HMGB1-TLR4 related inflammatory diseases.



67.19 Matr ix Metalloproteinase-7 is Present in Early in Hypertrophic Wound Healing and Differentially Regulated in Scar Treated with Pressure

T. E. Travis1, P. Ghassemi2, N. J. Prindeze1, L. T. Moffatt1, J. C. Ramella-Roman2, J. W. Shupp1,2  1Washington Hospital Center,The Burn Center, Department Of Surgery,Washington, DC, USA 2The
Catholic University Of America,School Of Engineering,Washington, DC, USA.

Introduction: Matrix metalloproteinase-7 (MMP-7) is a protease with a wide range of activities including the ability to degrade elastin and fibronectin in the extracellular matrix (ECM) as well as activation
of MMP-2 and MMP-9. This protein has been implicated in the invasiveness of some neoplastic processes but its involvement in wound healing and hypertrophic scar has yet to be defined.Methods:
Using a validated red duroc swine model of human wound healing and scar formation, 4 inch by 4 inch full thickness wounds were created with an electric dermatome at a total excision depth of 0.09
inches. The wound healing and scar formation processes of these wounds were monitored, and weekly biopsies of wounds and scars were collected for up to 115 days. Biopsies were preserved for
either histology or RNA isolation. A subset of scars underwent 2 weeks of pressure therapy set at 30mmHg with continued biopsies and monitoring. Paraffin-fixed biopsies were embedded in formalin
and subsequently underwent immunohistochemical analysis.  RT-PCR was performed on RNA isolated from tissue at all time points.Results: Immunofluorescence in wound and scar biopsies
stained with primary antibody to MMP-7 showed greater levels at earlier time points after wounding, with decreasing levels later during wound maturation and scar formation (see attached figure). PCR
array data revealed that in wound biopsies taken during early time points in wound healing (days 2-16), MMP-7 transcript was elevated 2- to 10-fold compared to uninjured skin. Conversely, biopsies
from scar taken at day 70 showed a 59- to 85- fold downregulation of MMP-7 compared to uninjured skin. Further transcript downregulation was seen in biopsies from days 77, 84, 91, and 98.
Interestingly, scars that were treated with pressure therapy had differential downregulation compared to scar tissue left untreated and these effects were statistically significant (p < 0.05).Conclusions:
MMP-7 is expressed in the ECM of wounds during the early phases of healing.  Given the potential influence that this protease could have on ECM re-modeling this molecule may be of important
diagnostic and therapeutic importance.  Treatment of scar with pressure effects the expression of MMP-7.  These observations may contribute to our understanding of the pathophysiology of scar as
well as the biologic effects of pressure therapy on scar.  
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67.20 Murine Model for Induction of Acinetobacter baumannii Surgical Site Infection

I. D. Fleming1, O. Zaborina1, J. Alverdy1  1University Of Chicago,Chicago, IL, USA.

Introduction: Although tissue injury has been identified as an important factor in the development of superficial surgical site infections (SSIs), the mechanisms by which damaged host tissues can
predispose to infection have not been delineated. Using a pathogen largely found in military injury, (i.e. Acinetobacter baumannii) we have developed a clinically relevant mouse model to identify the
host factors that trigger microbial virulence expression in the presence of traumatic muscle injury. Methods: C57BL/6 mice were randomized into six groups. Group 1: underwent sterile skin incision,
rectus abdominis muscle isolation, with exposure of the muscle to A. baumannii Group 2: sustained a crush injury to the rectus muscle alone. Group 3: mice sustained rectus crush injury and
exposure to A. baumannii.  Group 4: underwent rectus muscle ischemia alone via suture ligation of a small are of muscle Group 5: underwent rectus ischemia and exposure to A. baumannii.  Group 6:
underwent rectus ischemia, muscle injury and exposure to A. baumannii. Bacterial inoculum was prepared from 105 – 107 CFUs of A. baumannii ATCC 19606 by overnight cultures. On post-operative
day 7, mice were euthanized and examined for purulence within the wound.Results: The incidence of clinical soft tissue infection was significantly higher in mice with bacterial exposure along with
muscle injury and ischemia vs. controls (100% vs. 40%)(n= 30, p= 0.0006).  Also, no evidence of infection was noted in mice exposed to A. baumannii without injury. Normal tissues without trauma
were highly resistant to infection by A. baumannii.  It was noted that muscle injury is associated with a higher incidence of clinical tissue infection despite equal initial bacterial exposure.Conclusions:
Muscle injury and ischemia are associated with a higher incidence of clinical tissue infection compared to muscle injury or ischemia alone. This effect may be due either to compromise in local tissue
bacterial clearance mechanisms, enhanced bacterial virulence in response to locally released tissue factors associated with injury or both. With the use of our current wound infection model, we hope
to define the locally released tissue factors associated with injury, as well as, factors released by microbes in response to the host, in order to better characterize the host-pathogen interaction.



67.21 Function and Origin of a Fibroblast Lineage Contr ibuting to Dermal Dev elopment, Cutaneous Scarr ing, and Cancer Stroma

G. G. Walmsley1,2, Y. Rinkevich2, D. T. Montoro1, H. P. Lorenz1, I. L. Weissman2, M. T. Longaker1  1Stanford University,Hagey Laboratory For Pediatric Regenerative Medicine, Department Of Surgery,
Plastic And Reconstructive Surgery, Stanford University School Of Medicine,Palo Alto, CA, USA 2Stanford University,Institute For Stem Cell Biology And Regenerative Medicine, Departments Of Pathology
And Developmental Biology, Stanford University School Of Medicine,Palo Alto, CA, USA.

Introduction: Fibroblasts represent a multifaceted population of cells with diverse functional and phenotypic features. Such diversity remains largely unexplored due to a reliance on cultured
subpopulations, a lack of unique surface markers for phenotypic subclasses of fibroblasts, and a lack of genetic tools to interrogate their lineage-specific functions in vivo. Here, we track the
contributions of two distinct fibroblast lineages, defined by embryonic expression of Engrailed-1 (En1) and Wnt1, to connective tissue formation in the context of development, wound healing, and
cancer.Methods: En1Cre and Wnt1Cre transgenic mice were crossed with ROSA26mTmG mice, which harbor a double-fluorescent reporter that replaces the expression of membrane-bound tomato red
with membrane-bound green fluorescent protein following Cre-mediated recombination. The resulting offspring were used to trace En1- and Wnt1-derived fibroblasts, defined by their GFP positivity, into
the dorsal and oral dermis. Flow cytometry allowed for the isolation of En1-derived fibroblasts from wild type mice on the basis of highly expressed surface molecules. Transplantation methodologies
functionally corroborated these surface markers in the context of wounding healing and cancer stroma formation. Finally, we performed reciprocal transplantation of FACS-sorted fibroblast lineages
between the dorsal back and oral cavity to assess whether differences in the outcomes of wound repair between cutaneous and oral dermis are a consequence of cell intrinsic vs. environmental
properties.Results: Here we examine a distinct cellular lineage in the dorsal dermis, defined by embryonic expression of Engrailed-1, and characterize its substantial contribution to connective tissue
deposition during dermal development, wound healing, and cancer stroma formation. Using flow cytometry and in silico approaches, we identify CD26 as a surface marker that enables the prospective
isolation of this fibrogenic lineage from the dorsal dermis. Finally, we identify En1- and Wnt1-derived fibroblasts as functionally distinct lineages in terms of their migratory/secretory programs, and find
that site-specific differences in scar formation between oral and cutaneous dermis are a consequence of lineage-intrinsic fibrogenic potential rather than extrinsic environmental factors.Conclusions:
These studies demonstrate that distinct tissue-resident fibroblast lineages are responsible for the majority of connective tissue deposition during development, wound healing, and tumor stroma
formation. Furthermore, we define unique fibrogenic properties intrinsic to each lineage that explain differences in scarring/fibrosis of cutaneous vs. oral dermis. These findings hold promise for
translational medicine aimed at in vivo modulation of fibrogenic behavior.



68.01 Image-Guided Prediction of Pseudocyst Formation Following Traumatic Pancreatic Injury In Children

F. Sheikh1, S. Fallon1, G. Bisset2, D. Podberesky3, J. Zheng4, R. Falcone4, B. Naik-Mathuria1  1Baylor College Of Medicine,Michael E. DeBakey Department Of Surgery, Division Of Pediatric
Surgery,Houston, TX, USA 2Baylor College Of Medicine,Edward B Singleton Department Of Diagnostic Imaging, Division Of Radiology,Houston, TX, USA 3Cincinnati Children's Hospital Medical
Center,Department Of Radiology, Division Of Pediatric Radiology,Cincinnati, OH, USA 4Cincinnati Children's Hospital Medical Center,Division Of Pediatric Surgery,Cincinnati, OH, USA.

Introduction: Grading of pancreatic trauma by computerized tomography (CT) is widely based on the American Association for the Surgery of Trauma (AAST) scale, which has limitations as it involves
interpretation of ductal injury.  We hypothesized that the Wong grading scale, which is based on the size and depth of the laceration, is more predictive of complications following non-operative
management of traumatic pancreatic injury in children.  Methods: A retrospective review of children admitted to two large level I pediatric trauma centers for traumatic pancreatic injuries between 2000
and 2012 was conducted.  Initial CT scan was reviewed by a radiologist blinded to the clinical outcome and an injury grade was assigned based on both the Wong and AAST scales (Table 1). The
primary outcome was pseudocyst formation.  Positive and negative predictive values for pseudocyst formation based on injury grade were compared.Results: Fifty-three patients (ages 7 months to 17
years) were included, all of whom were initially managed non-operatively.   Per the Wong scale, pseudocyst development occurred in 0/20 (0%) of patients with grade A injuries, 2/15 (13%) of patients
with BI or CI injuries and 9/18 (50%) of patients with BII or CII injuries.  Using the AAST scale, pseudocyst development occurred in 2/23 (9%) of patients with grade I or II injuries, 7/11 (64%) of patients
with grade III injuries and 1/7 patients with grade IV or V injuries.  Notably, 12 patients (23%) could not be classified per the AAST scale because of inability to clearly determine ductal injury on imaging. 
Positive and negative predictive values (PPV and NPV), sensitivity and specificity for pseudocyst formation were all better using the Wong scale (AAST: PPV 42%, NPV 91%, sensitivity 80%, specificity
65% vs. Wong: PPV 50%, NPV 94%, sensitivity 82%, specificity 77%).Conclusions: The Wong CT grading scale may be superior to the AAST scale for early risk stratification for pseudocyst development
following non-operative management of pediatric pancreatic trauma, which can lead to a prolonged and complicated treatment course.  Children with Wong grades BII or CII may benefit from early
intervention.  Prospective studies are needed to confirm these findings.
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68.02 Morbidity After Loop Versus End Colostomy Rev ersal: Has Anything Changed?

B. R. Bruns1, J. DuBose1,5, J. Pasley1, T. Kheirbek4, K. Chouliaras3, A. Riggle2, M. Frank1, H. Phelan2, D. Holena4, K. Inaba3, J. Diaz1, T. M. Scalea1  5University Of Texas Health Science Center At
Houston,Houston, TX, USA 1University Of Maryland,R Adams Cowley Shock Trauma Center / Department Of Surgery,Baltimore, MD, USA 2University Of Texas Southwestern Medical Center,Parkland
Hospital / Department Of Surgery,Dallas, TX, USA 3University Of Southern California,Department Of Surgery,Los Angeles, CA, USA 4University Of Pennsylvania,Division Of Traumatology, Emergency
Surgery And Surgical Critical Care,Philadelphia, PA, USA.

Introduction: Fecal diversion is sometimes required for colorectal trauma. Previous studies have shown colostomy takedown in the trauma population to have a complication rate as high as 55%. The
choice of loop versus end colostomy after colorectal trauma is frequently a matter of surgeon preference. We sought to characterize the differences in morbidity after takedown of loop versus end
colostomy. We hypothesized that reversal of loop colostomies would be associated with fewer complications than end colostomy takedown.Methods: We conducted an IRB approved, retrospective,
multi-institutional study (four level-one trauma centers) of patients undergoing colostomy takedown for trauma during the time period 6/2006-12/2012. Demographic and outcome data were obtained
and all operative notes were reviewed to classify subjects by ostomy type and location, indication for stoma creation, and time to reversal of stoma. Student’s t test was used to compare continuous
variables and Fischer's exact for categorical variables. A p-value < 0.05 was considered statistically significant.Results: Over the six year study period, 218 patients underwent colostomy takedown after
trauma. The study population had a mean age of 30 years, 190 (87%) were male, 162 (74%) had penetrating injury as their indication for colostomy, and 98 (45%) experienced at least one post-
operative complication after stoma reversal. Colon injury accounted for 94 (43%) stoma creations and rectal injury 109 (50%), while 15 (7%) had indications not directly related to colon or rectal injury.
The mean time to reversal of colostomy was 49 weeks. Patients undergoing end colostomy reversal were more likely to require laparotomy, had greater intra-operative blood loss during takedown, had
a longer hospital length of stay, and had more overall post-operative complications than patients undergoing reversal of loop colostomy (TABLE).Conclusions: In the trauma patient population, local
takedown of a loop colostomy is safe and results in shorter hospital stays, less intra-operative blood loss, and fewer post-operative complications when compared to end colostomy reversal. Given
previous data showing that loop colostomy is fully diverting of the fecal stream, loop colostomy may be the more prudent choice when stoma is required for colorectal trauma. Prospective evaluation is
warranted.



68.03 Emergent Pelv ic Binder Application in the Polytrauma Patient: Effect on Mortality

H. H. Seidel1, M. J. Pommerening2, C. E. Wade2, J. B. Holcomb2, M. Kumaravel3, A. R. Burgess1, J. L. Gary1  1University Of Texas Health Science Center At Houston,Department Of Orthopaedic
Surgery,Houston, TX, USA 2University Of Texas Health Science Center At Houston,Department Of Surgery And Center For Translational Injury Research,Houston, TX, USA 3University Of Texas Health
Science Center At Houston,Department Of Diagnostic & Interventional Imaging,Houston, TX, USA.

Introduction: Pelvic ring disruption (PRD) has been shown to be a significant risk factor for morbidity and mortality in critically injured patients.  Deaths directly attributed to PRD are often a result of
exsanguination (80%) and occur within hours after injury.   Despite improvements in many areas of trauma care, mortality in PRD remains high and the optimal pre-hospital and immediate trauma
resuscitation management is unknown.  The purpose of this study was to identify if the use of provisional pelvic stabilization with circumferential compression (i.e. pelvic binder) is associated with a
reduction in mortality.Methods: The study was conducted at a level I trauma center over a four-year period.   All trauma patients ages 16 years and older with documented PRD were included.  Patients
with binders were compared to those without binders.  Overall mortality rate associated with binder use was evaluated using multiple logistic regression modeling and propensity score
matching.Results: Of the 22,968 trauma admissions during the study period, 1639 (7.3%) sustaining PRD met inclusion criteria. Overall mortality in PRD was 11%. Binders were used in 130 (8.3%)
patients. Patients receiving binders were younger (38 vs. 42); p=0.04) and had higher injury severity scores (ISS 29 vs 18; p<0.001) and more severe physiologic disturbance and shock (SBP 102 vs.
121; p<0.001). Unadjusted mortality was significantly higher in patients with pelvic binders (22.3% vs. 10.0%; p<0.001). However, after adjusting for injury severity and degree of shock, pelvic binders
were not found to be associated with a significant reduction in mortality (OR 0.96; 95% CI 0.49-1.88); p=0.91).Conclusions: The use of pelvic binders in trauma patients with PRD represents a potential
method to reduce massive pelvic exsanguination and potentially death. Due to limited data describing current use of pelvic binders and their associated outcomes in trauma patients, more work is
needed to elucidate if binders are associated with reductions in mortality or other important outcomes such as transfusion requirements.  In addition, more data is needed to determine which patients
will benefit most from binders placed early in the pre-hospital setting.



68.04 Management of Hepatic Trauma from 2005 to 2012 in New Mexico's Single Lev el One Trauma Center

N. Szoka1, R. Miskimins1, D. Tobey1, A. Greenbaum1, S. A. Faizi1, S. Lu1, S. West1, T. Howdieshell1, G. Demarest1, I. Nir1  1University Of New Mexico HSC,Department Of Surgery,Albuquerque, NM,
USA.

Introduction: The University Hospital of New Mexico (UNMH) is the state’s only Level I Trauma Center. It covers a territory of 121,412 square miles with a population of two million, half dispersed in
remote rural communities. UNMH accepts and cares for trauma patients from New Mexico proper, as well as from surrounding Southwestern states when necessary. Allocating medical care in a state
of such low population density invites a host of challenges. Due to the complexities of transporting critically ill trauma patients, we postulated that outcomes would be negatively affected in transferred
trauma patients who sustained liver injuries.Methods: This is a retrospective, outcome-driven, observational study. Between 2005 and 2012, UNMH admitted a total of 674 trauma patients who
sustained liver injuries. Of these, 138 patients (20%) underwent operative intervention; this group was selected for the study. The cohort was analyzed by its demographics including transfer status,
mechanism of trauma, injury severity score (ISS), grade of liver injury, and operative techniques.  Outcome variables included length of stay (LOS), liver-related morbidity, and 30-day mortality. The
outcomes of the transferred group (TG) and the non-transferred group (NTG) were compared.   Results: The median age was 30 years, (range 3-85). The median ISS was 25, (range 4-75). Mechanism
was blunt in 62 (45%) and penetrating in 76 (55%). There were 38 (28%) patients transferred from an outside hospital. The grades of hepatic injury were 24 (17%) Grade I, 30 (22%) Grade II, 46 (33%)
Grade III, 30 (22%) Grade IV and 7 (5%) Grade V. Intraoperative techniques used included: 64 (46%) packing with planned re-exploration, 8 (6%) major vascular repair/ligation, and 7(5%) hepatic
resection.  Median LOS was 9 days (range 0-83). The liver-related morbidity was 13 (9%).  Twenty-one patients (15%) died from their injuries. The TG had an equal ISS to the NTG (ISS=25) and
respectively 63% sustained grade 3 or higher liver injury vs. 59% (p=0.66). The 30-day mortality for the TG vs NTG 13% vs. 16% (p=0.095).   Conclusions: There was no significant difference in liver
injury grade, ISS, and mortality between the TG and the NTG. This study lacks statewide trauma denominator data, so conclusions on a larger scale could not be drawn. A statewide trauma registry
could help further elucidate the challenges of trauma care over large areas with finite medical resources.





68.05 The Effect of Pre-Injury Beta-Blocker Usage on Patients with Traumatic Brain Injury

M. Edavettal1, K. J. Rittenhouse1, A. Rogers1, J. Miller1, F. Rogers1  1Lancaster General Health,Trauma,Lancaster, PA, USA.

Introduction: A growing body of literature indicates that beta-blocker administration following traumatic brain injury is cerebroprotective and helps to limit secondary injury, although the mechanism
through which this effect is mediated is not well understood. We sought to determine if pre-injury beta-blocker usage reduces secondary injury and improves functional outcome.Methods: In a PA-
verified level II trauma center, all admissions of patients ≥45 years of age from October 2011 to May 2013 were queried. Patients were split into two cohorts: patients on beta-blockers prior to injury and
patients not on beta-blockers prior to injury (control). Demographic, injury-specific, and outcome variables were analyzed using univariate analyses. Multivariate analyses were used to control for the age
difference between the cohorts.Results: Of 1307 study participants, 241 (18.4%) were on beta-blockers prior to injury and 1066 (81.6%) were control. Even after controlling for age differences between
the cohorts, no significant differences were observed with respect to mortality, initial GCS, last GCS, ΔGCS, ISS, AIS Head, ICU days, nor days on a ventilator.Conclusions: Our data indicate that beta-
blocker usage prior to TBI does not reduce secondary injury nor increase functional outcome for patients. Although recent studies indicate that beta-blocker exposure post-TBI may improve mortality,
beta-blocker exposure pre-TBI does not appear to confer any benefits.



68.06 Omentum v ersus Bowel Ev isceration after Abdominal Stab Wounds: Who Requires an Operation?

D. Z. Liou1, A. Gangi1, D. Chou1, G. Barmparas1, E. J. Ley1  1Cedars-Sinai Medical Center,Los Angeles, CA, USA.

Introduction: Traditional management of abdominal stab wounds (ASW) with evisceration requires immediate surgery to rule out bowel injury.  However, rates of nontherapeutic operations (NONTHER)
can vary with evisceration type, as omental evisceration (OE) is often considered less serious than bowel evisceration (BE).  We compared patients with OE to BE following ASW to determine if
immediate surgery can be avoided depending on evisceration type.Methods: All patients admitted to our Level I trauma center with ASW between January 1, 2000 and December 31, 2012 were
reviewed.  ASW with evisceration were grouped according to OE or BE.  Operative findings and procedures were compared.  Therapeutic operations were defined as bowel resection or repair of
transmural injury, vessel ligation, or repair of solid organ injury severe enough to require intraoperative blood products.  Results: Forty-five patients presented with evisceration following ASW, 26 (58%)
with OE and 19 (42%) with BE.  OE received less ED blood transfusions (27% vs 63%, p=0.02), had shorter ICU LOS (0.6 vs 3.5 days, p=0.01) and overall LOS (5.2 vs 10.7 days, p=0.003).  All patients
went immediately from ED to OR for exploration and a high laparotomy rate was noted (96%).  Bowel injury requiring resection or repair was similar between OE and BE (65% vs 79%, p=0.32), however
OE had a significantly greater incidence of NONTHER (31% vs 5%, p=0.03).Conclusions: Evisceration of omentum after ASW was associated with less blood transfusion and shorter hospital and ICU
stay compared to bowel evisceration, while rates of bowel injury were similar.  The incidence of NONTHER is higher with omental evisceration, however nearly 70% were classified as therapeutic. 
Therefore operative exploration is encouraged in patients with OE or BE following ASW.



68.07 The Effect of Alcohol in Traumatic Brain Injury: Is it Really Protectiv e?

N. Patel1, P. Rhee1, V. Pandit1, H. Aziz1, N. Kulvatunyou1, A. Tang1, B. Zangbar1, T. O'Keeffe1, J. Wynne1, G. Vercruysse1, D. Green1, B. Joseph1  1University Of Arizona,Trauma, Critical Care, Emergency
Surgery, And Burns, Department Of Surgery,Tucson, AZ, USA.

Introduction: Studies have proposed a neuroprotective role of alcohol in traumatic brain injury. We hypothesized that alcohol adversely affects outcomes in patients with severe traumatic brain
injury. Methods: Version 7.2 of the National Trauma Data Bank (NTDB) (2007-2010) was queried for all patients with isolated severe traumatic brain injury (Head Abbreviated Injury Score≥4) and blood
alcohol levels recorded on admission. Primary outcome measure was mortality. Multivariate stepwise forward logistic regression was performed to assess factors predicting mortality and in-hospital
complications.Results: A total of 23,983 patients with severe traumatic brain injury were evaluated of which 22.8% (n=5,461) tested positive for blood alcohol.Alcohol positive TBI patients were younger
(43.4±17 vs.60.2±21.5; p=0.01) and had a lower Glasgow Coma Scale (12± 4 vs. 10±5, p-0.01) on presentation.Alcoholic patients were more likely to have in-hospital complications (14.1% vs. 10.2%;
OR: 1.4, 95% CI: 1.1-1.5). Alcohol was found to be an independent predictor for mortality in TBI patients (17.4% vs. 16.2%; OR: 1.4, 95% CI: 1.2-1.6). Conclusions: Alcohol is an independent predictor for
mortality in traumatic brain injury patients and is associated with higher complication rates. Our results from the National Trauma Data Standards differ from those previously reported.  The proposed
neuroprotective role of alcohol needs to be clarified. 



68.08 Assessing Platelet Function in the Patient with Isolated Traumatic Brain Injury

E. Davis1, J. B. Holcomb1, B. A. Cotton1, J. Cardenas1, C. Wade1  1University Of Texas Health Science Center At Houston,Medical School,Houston, TX, USA.

Introduction: The goal of this study is to determine if platelet function directly relates to morbidity and mortality in patients with traumatic brain injury (TBI). Current literature states that a coagulopathic
state directly correlates with morbidity and mortality in the trauma patient, but an underlying coagulopathy in the patient with TBI and whether the effect it has is systemic or local remains unclear. The
gold standard is to assess systemic coagulopathy by platelet count, INR, fibrinogen, and other lab values. This study sought to define a parameter for platelet function in describing a coagulopathic
state in the patient with TBI.Methods: This was a retrospective analysis on prospectively collected data collected at the University of Texas Health Science Center and Memorial Hermann Hospital. Level
1 trauma activations that were >18 years old, not pregnant, and not a prisoner between 3/12-07/2012 were eligible for inclusion. Multiplate aggregometry and r-TEG values were recorded upon
admission to assess platelet function and clotting function, respectively. The patient population was divided into non-TBI (Head AIS 0-2) and isolated TBI (Head AIS >2 and all other AIS scores <2).
Coagulopathy was defined as one or more of the following: ACT >128, mA <55, LY30 >3%, and abnormal platelet function as arachidonic acid (AA)<40, ADP <38 or collagen <43. Platelet function
determined by multiplate was analyzed to determine association with coagulopathy in TBI patients. Significance was defined as p<0.05.Results: 181 non-TBI patients and 35 isolated TBI patients, blunt
and penetrating, were compared. Isolated TBI had significantly worse injury severity scores (23.8 vs. 12.5, p<0.01).  27% of isolated TBI patients and 37% of non-TBI patients were coagulopathic upon
admission (p>0.05). Of coagulopathic patients, isolated TBI patients had a significantly higher mortality rate than non-TBI patients (50% vs. 10%, p<0.05). Of coagulopathic patients, the incidence of
abnormal platelet function was also similar for those with (80%) and without (67%) TBI. The incidence of abnormal platelet function was not significantly different between coagulopathic and non-
coagulopathic patients.Conclusions: r-TEG is used to measure clotting efficacy as it relates to hemodynamics; multiplate is used to assess platelet function in response to inducing agonists. Although
coagulopathic TBI patients were globally worse off than coagulopathic non-TBI patients based on standard lab values, platelet function could not be used to differentiate between the two populations. In
comparing mortality and platelet dysfunction between isolated TBI and non-TBI patients, incidence rates of platelet dysfunction were not significantly different. This study indicates that platelet function
upon admission is not associated with mortality in patients with TBI.



68.09 Differentiating Necrotizing Fasciit is (NF) from Cellulit is (CL) by Laboratory Parameters

A. F. McChesney1, V. Dhungel1, J. Liao1, M. A. Lilienthal1, B. A. Latenser1, K. Choi1  1University Of Iowa,Acute Care Surgery Division, Department Of Surgery , University Of Iowa Hospitals And
Clinics,Iowa City, IA, USA.

Introduction: The purpose of this study is to evaluate the effectiveness and efficiency of Laboratory Risk Indicator for Necrotizing Fasciitis (LRINEC) in a U.S. patient population.Methods: LRINEC
employs 6 blood serum values including C-reactive protein, hemoglobin, sodium, creatinine, glucose, and total white blood cell count for a composite score. We retrospectively investigated NF and CL
patients admitted to our medical center from January 2000 through December 2009. For patients with available data we retrospectively calculated LRINEC scores and those patients with missing data
to construct the LRINEC score were excluded. The composite score was evaluated with Receiver Operator Characteristic (ROC) analysis and logistic regression. We propose a modified laboratory
composite score (MLCS) based on empirical evidence.Results: There were 540 patients in the study, of which 19% (n=102) had NF and 81% (n=438) had CL. Mean body mass index was 40.61±14.95
in the NF group and it was significantly higher (p=0.001) than that of the CL group (35.26±13.87). Average length of stay in hospital was also significantly higher (p<0.001) in the NF group with a mean of
22.44 days.All the laboratory indicators used in the LRINEC score differ significantly between the NF and CL patients (Table 1). The proposed LRINEC score is valid but lacks precision for our patient
population with an ROC area under curve (AUC) of 76%, and the composite score is less likely to detect the diagnosis than individual laboratory indicators such as C-Reactive Protein (p<0.001). We
believed that some of the laboratory indicators carry duplicated information.  We developed a MLCS based on empirical evidence (Table 2). The modified score achieves an AUC of 84%, significantly
better than the previous LRINEC score (p<0.001). Sodium and glucose levels are not contributing to NF differentiation independently even though without controlling other variables sodium is lower in
NF patients. We suggest that patients with a risk score of 3 and above be screened further for NF. This cutoff has 95% sensitivity and 51% specificity for NF. Patients with a risk score of 7 and more have
a strong potential of having NF.Conclusions: Laboratory indicators can be strategically used as a group to differentiate between NF and CL. The proposed LRINEC score does not work well in the U.S.
setting; however, it could be modified to improve validity and sensitivity.





68.10 Incidence of Traumatic Intracranial Aneurysm in Blunt Trauma Patients: A 10-year Report.

B. Zangbar1, J. Wynne1, M. Lemole1, B. Joseph1, V. Pandit1, H. Aziz1, R. S. Friese1, D. Meyer1, N. Kulvatunyou1, T. O'keeffe1, A. Tang1, P. Rhee1  1University Of Arizona,Trauma/Surgery/Medcine,Tucson,
AZ, USA.

Introduction: The incidence of traumatic intra-cranial aneurysms (TICA) in patients with blunt traumatic brain injuries is unknown. Computed Tomography Angiography (CTA) is being utilized to detect
cerebrovascular injuries and aneurysms in patients with traumatic brain injuries. The aim of this study is to report the incidence of TICA in patients with blunt traumatic brain injuries and their admission
characteristics.Methods: A 10-year retrospective study (2003-2012) was performed at our urban Level 1 trauma center. All patients with blunt traumatic brain injuries, who had an initial non-contrasted
head CT scan, and a head/head & neck CTA were included. Head CTA’s were reviewed and all identified aneurysms were classified as traumatic, congenital non-ruptured and congenital ruptured
aneurysms.Results: 459 patients were included during the study period.7.8 % (n=36) patients had intra-cranial aneurysms. 0.65% (n=3) of the patients had TICAs, 4.1% (n=19) had non-ruptured
congenital aneurysms, and 3.0% (n=14) had ruptured congenital aneurysms.Conclusions: Incidence of traumatic intra-cranial aneurysm was exceedingly low (0.65%) over 10 years. High impact
injuries, in non-comatose patients with a high head AIS and any skull fracture plus traumatic SAH were more common among the patients with TICA. Given the rare incidence of traumatic intra-cranial
aneurysm, these characteristics should be considered in ordering CTA.



68.11 Penetrating Peripheral Vascular Injur ies in the Endov ascular Era

V. E. Chong1, W. S. Lee1, E. Miraflor1, G. Victorino1  1University Of San Francisco - East Bay,Surgery,Oakland, CA, USA.

Introduction: Endovascular treatment of penetrating peripheral vascular injuries is controversial. Endovascular approaches may have utility in the treatment of pseudoaneurysms or arteriovenous
fistulas; however, patient stability and the type of injury may limit applicability.  We hypothesized that pseudoaneurysms and arteriovenous fistulas due to penetrating trauma are rare and most
penetrating peripheral vascular injuries still require an open operative approach.Methods: The records of patients sustaining penetrating peripheral vascular injuries treated at our university-based
urban trauma center over a 5 year period were reviewed. Patient demographics and outcome data were analyzed.Results: In 92 patients with penetrating peripheral vascular injuries, 82 were managed
operatively and 10 were managed non-operatively.  The mean Injury Severity Score was 15 ± 0.9. Fifteen (16%) were hemodynamically unstable on arrival, 44 (48%) had multiple vessels injured, and
83% presented at night and/or weekends.  There were no pseudoaneurysms or arteriovenous fistulas seen initially or at follow up, with 73 patients (79%) being seen on average of 252 ± 40 days after
injury. There were three deaths (3%), all of which were attributed to associated thoraco-abdominal injuries.Conclusions: Applicability of endovascular treatment to traumatic peripheral vascular injury is
limited by patients’ hemodynamic status, multiple injuries, injury type, and time of injury.  The injuries that may be more amenable to endovascular repair, pseudoaneurysms and arteriovenous fistulas,
are rare in penetrating extremity trauma. Nearly two-thirds of patients with peripheral vascular injuries were hemodynamically unstable or had multiple vessels injured, making endovascular repair less
desirable.  Additionally, over 80% presented at night and/or weekends, making mobilization of the endovascular team more time consuming.  Penetrating peripheral vascular injuries require open
operative treatment, which remains a necessary skill set for trauma surgeons and should be maintained.



68.12 Risk Of Abdominal Abscess Following Electiv e And Traumatic Splenectomy

G. Barmparas1, D. Liou1, J. Lu1, J. Eng1, D. Lee1, N. Fierro1, E. J. Ley1  1Cedars-Sinai Medical Center,Los Angeles, CA, USA.

Introduction: Splenectomy is associated with a higher risk of post-operative infectious complications in trauma patients. The risk and type of infections for traumatic and elective splenectomy are largely
unknown. The purpose of this study was to characterize post-operative infections following splenectomy compared to other  abdominal surgeries.Methods: This was a retrospective review of a
prospectively collected dataset including all patients admitted to the surgical intensive care unit (SICU) at the Cedars-Sinai Medical Center from 01/2011 until 07/2013. Patients undergoing a
splenectomy were compared to those undergoing any other abdominal surgery, with the exception of a transplantation surgery. Demographic and clinical data were collected and all infectious
complications including sepsis, urinary tract infection (UTI), ventilatory associated pneumonia (VAP), wound infections, intra-abdominal abscess and bacteremia were recorded. Results: During the 30-
month study period, a total of 1,994 patients were admitted to the SICU. Of those, 37 (2%) patients had a splenectomy and 540 (27%) had an abdominal surgery. The mean age ± SD was 63 ± 18 years,
with 54% being male and 50% having an APACHE IV score > 20. The two groups were well balanced for age, gender and APACHE IV > 20. In addition, there were no statistically significant differences
with regards to past medical history including diabetes mellitus, cardiac history, renal failure or immunosuppression. Mechanical ventilation was required in 46% of patients (54% vs. 45%, p=0.295)
and 21% were on vasoactive medications during their SICU course (27% vs. 21%, p=0.350). Patients undergoing a splenectomy were more likely to have sustained a traumatic injury (27% vs. 7%,
p<0.001). Although there was no difference in the overall risk for infectious complications between the two groups (87% vs. 89%, p=0.585), splenectomy patients had a significantly higher risk for
developing an intra-abdominal abscess (11% vs. 3%, Adjusted Odds Ratio: 5.67; 95% CI: 1.74, 18.44, p=0.004). On a subgroup analysis, there were no differences between traumatic and elective
splenectomy with regards to overall infectious complications (89% vs. 80%, p=0.597), however, abdominal abscess developed only in those who had an elective splenectomy (0% vs. 15%,
p=0.557).Conclusions: Splenectomy carries a high risk for development of post-operative infectious complications and when compared to other abdominal surgeries it appears to be associated with a
significantly higher risk for development of abdominal abscess. In this series, abdominal abscess developed solely in patients undergoing an elective splenectomy. No abdominal abscess was noted
following splenectomy for trauma.



68.13 The Acute Fractured Rib Scale Predicts Poor Pulmonary Outcome After Blunt Thoracic Trauma.

G. A. Cibulas1, B. L. Zarzaur1, D. Van Valkinburgh1, K. Chang1, S. A. Savage1  1University Of Tennessee Health Science Center,Trauma/Critical Care,Memphis, TN, USA.

Introduction: Rib fracture is common following blunt injury to the thoracic cage and is frequently the inciting factor leading to prolonged intubation, pneumonia, the need for surgical decortication and
even death.  Differentiating patients who deteriorate from those who tolerate the injuriy is difficult.  The purpose of this study was to develop an easily employed scoring system to predict which patients
are at highest risk of complications following rib fracture. Methods: Patients requiring chest tube placement within 48 hours of admission after a blunt injury were followed prospectively.  Data collected
included number of rib fractures and demographic variables.  Patients were followed for a composite outcome including pneumonia, the need for delayed surgical evacuation of the chest and death. 
Using logistic regression and area under the receiver operating curves (ROC), a scoring system was developed to predict composite adverse outcomes (Table 1). Youden’s Index was utilized to
determine the cutpoint predictive of poor outcome.Results: 69 patients were accrued over 12 months (mean ISS 18, mean age 47 years, 80% male).  Increasing number of rib fractures (OR 1.171, 95%
CI 1.022, 1.342), age (OR 1.044, 95% CI 1.001, 1.089) and smoking status (OR 1.925, 95% CI 0.545, 6.802) were associated with increased adverse events.  The predictive model containing these
variables had an ROC of 0.787.  Using these variables, the Acute Fractured Rib Scale (AFRS) was developed with a range of 0 to 5 points.  Youden’s Index indicated that an AFRS > 3 was associated
with poor outcome and the model incorporating the AFRS was a significant indicator of negative pulmonary endpoints (OR 5.962, 95% CI 1.197, 29.68, ROC of 0.689).Conclusions: When considering
rib fractures, differentiating fracture morbidity from a life-threatening injury is difficult.  We have devised a simple scoring system predictive of those patients most at risk of poor outcome.  Based on this
research, patients with a score greater than 3 on the Acute Fractured Rib Scale require the highest level of monitoring to mitigate morbidity and mortality associated with rib fracture.  



68.14 Operating Room Angio-embolization Allows for Care of More Sev erely Injured Patients with Unstable Pelv is Fracture

N. M. Tapia1, R. Gilani1, A. R. Scott1, M. A. Norman1, F. J. Welsh1, B. G. Scott1, P. I. Tsai1, M. J. Wall1, K. L. Mattox1, J. W. Suliburk1  1Baylor College Of Medicine,Houston, TX, USA.

Introduction: Patients presenting with hemodynamically unstable pelvis fracture (HUPFx) continue to be challenging to manage. In the past year using opportunities provided by our endovascular
surgery service, we have implemented a change in our approach to emphasize operating room (OR) performed angio-embolization of pelvic bleeding detected on initial trauma evaluation instead of
traditional therapy performed in the interventional radiology (IR) suite. The purpose of this study is to review our experience with OR angio-embolization as compared to IR angio-embolization of pelvic
vascular trauma.Methods: This is a retrospective cohort study taking place at an urban level 1 trauma center which is a resource limited public safety net hospital. We queried our trauma registry for all
pelvis fractures requiring angio-embolization over a 30 month time period. Demographics, indicators of injury severity, transfusion requirements, and clinical outcome variables were recorded and
analyzed. Cohorts were compared using Mann-Whitney U or Fisher’s Exact tests.Results: Over the 30 month period, there were 123 patients admitted with pelvis fracture to the trauma service of which
17 (14%) underwent angio-embolization. Overall mortality was 17%. OR angio-embolization patients had significantly higher mean injury severity score (ISS), pre-operative hypotension and received
significantly more red blood cells, plasma, and cryoprecipitate than IR patients (Table 1). Mean age, mechanism of injury, mortality, initial pH, ICU length of stay and transfused platelets were not
significantly different between IR and OR patients. Time to angiography was not significantly different between groups despite OR patients having undergone damage control operation prior to angio-
embolization. 40% of IR patients required laparotomy following angio-embolization representing delayed definitive hemorrhage control.Conclusions: HUPFx remains a difficult clinical entity to manage.
Our new pathway allows for equivalent mortality outcomes in this small patient cohort, despite significantly higher ISS. OR pathway HUPFx are non-responders to initial resuscitation attempts and may
represent patients who would have otherwise exsanguinated before hemorrhage control.  Angio-embolization performed on the OR table immediately following damage control operation allows for
imaging assets to be brought to the patient, preventing the need for transport of the critical patient to a non-ICU and non-OR setting. Further study of this approach is warranted.



68.15 Emergency Department Hypertension Predicts Traumatic Brain Injury In Patients With Altered Mental Status

G. Barmparas1, D. Liou1, J. Lu1, A. Gangi1, E. J. Ley1, A. Salim3, M. Bukur2  1Cedars-Sinai Medical Center,Division Of Acute Care Surgery And Surgical Critical Care / Department Of Surgery,Los
Angeles, CA, USA 2Boward Health Medical Center,Division Of Acute Care Surgery And Surgical Critical Care / Department Of Surgery,Fort Lauderdale, FL, USA 3Brigham And Women's Hospital,Division
Of Acute Care Surgery And Surgical Critical Care / Department Of Surgery,Boston, MA, USA.

Introduction: Identifying patients at risk for traumatic brain injury (TBI) early after admission is crucial as it can expedite treatment to avoid secondary neurological insult. Increased adrenergic activity is
present after severe TBI and is associated with worse outcomes. The purpose of the current study was to investigate whether pre-hospital (EMS) and admission (ED) markers of sympathetic
hyperactivity are predictive of TBI.Methods: This was a retrospective review of the 2007-2008 National Trauma Databank (NTDB). All patients with available EMS and ED vitals including systolic blood
pressure (SBP), heart rate (HR) and Glasgow Coma Scale (GCS) were included. After excluding outliers, the EMS and ED SBP and HR were plotted in increments of 10. Normal EMS SBP and HR were
based on the lowest crude mortality. Patients with normal EMS SBP and HR were selected and divided into three groups based on EMS GCS: ≤8, 9 to 13 and ≥14. The primary outcome was TBI,
defined as Abbreviated Injury Scale (AIS) Head ≥ 3. A forward logistic regression model was utilized to identify factors independently associated with TBI. A Receiver Operating Characteristic curve was
developed to calculate the area under the curve (AUC).Results: Over the two-year study period, 142,860 patients had a normal EMS SBP (>110 and <160 mmHg) and a normal EMS HR (>70 and <110
bpm). The mean±SD age was 46±22 years and 63% were male. Overall, 6,311 (4%) patients had an EMS GCS ≤ 8, 10,161 (7%) had an EMS GCS 9 to 13 and the remaining 126,388 (89%) had an EMS
GCS ≥ 14. In total, there were 17,849 (12%) patients with a TBI. Compared to their counterparts with no TBI, these patients were more likely to be older than 55 years (35% vs. 30%, p<0.001), to have an
ED SBP > 150 mmHg (16% vs. 13%, p<0.001), and to have an ED HR > 100 bpm (10% vs. 7%, p<0.001). In three separate forward logistic regressions for each EMS GCS group, ED SBP > 150 mmHg
was independently associated with a TBI in patients with EMS GCS ≤ 8 (AOR [95% CI]: 1.19 [1.03, 1.39], p<0.001) and those with EMS GCS 9-13 (AOR [95% CI]: 1.24 [1.09, 1.40], p=0.001). Age > 55
years and ED GCS ≤ 8 were independently associated with a TBI amongst all EMS GCS groups. The AUC for the three respective models were 0.657, 0.645, and 0.605 respectively.Conclusions: More
than 1 out of 10 patients with normal pre-hospital vitals is admitted with a TBI. For those patients with normal pre-hospital vitals and a pre-hospital GCS<14, an admission SBP > 150 mmHg was
significantly associated with TBI and is likely reflective of early catecholamine surge. Further prospective studies  examining early sympathetic hyperactivity as a predictor of TBI may have important early
triage and treatment implications.



68.16 Is Pneumomediastinum on Chest CT in Moderate to Sev ere Blunt Chest Trauma Patients Clinically Relev ant?

W. S. Lee1, V. E. Chong1, G. P. Victorino1  1University Of California - San Francisco,East Bay Surgery,Oakland, CA, USA.

Introduction: Pneumomediastinum (PNM) occurs in up to 10% of patients with blunt thoracic injury. With technologic advancement and increasing use of computed tomography (CT) in blunt trauma, the
sensitivity of detecting PNM has increased. The etiology of PNM can range widely from sternal and rib fractures, dissecting pneumothorax, to aerodigestive tract injuries. The clinical significance and
management of PNM in patients with moderate to severe blunt injury remain controversial.Methods: Retrospective chart review was perfomed on all blunt trauma patients with injury severity score (ISS)
≥ 20 and abbreviated injury score (AIS) chest ≥ 3 who underwent initial chest CT scan admitted to a university based urban trauma center from 1/1/2002 to 12/31/2011. Data was extracted from the
trauma database collected by trauma surgery registrars. Presence and characteristics of PNM (size and mediastinal compartment location) were collected from interpretation by radiologists,
supplemented by review of stored CT images.Results: Of 441 patients who met the inclusion criteria, 35 patients (7.9%) had PNM on chest CT. Patients with PNM had significantly higher ISS (p<0.05),
AIS chest (p<0.001), lower initial pulse oximetry (p<0.05), higher heart rate (p<0.01), and higher respiratory rate (p<0.05). PNM was not associated with higher mortality (p=0.12), increased length of
hospital stay (p=0.21), or length of intubation (p=0.43). PNM was associated with a higher length of intensive care unit (ICU) stay (p<0.05) in patients with PNM (13.6 days) compared to without PNM (8.9
days). Size of PNM was not associated with in-hospital mortality (p=0.11); however presence of PNM in more than one anatomic location (superior, anterior, posterior) was associated with increased
mortality (p<0.05). One patient (2.9%) had an aerodigestive tract injury with 100% mortality. Conclusions: In moderate to severe blunt chest trauma patients, 7.9% had PNM on initial chest CT. Patients
with PNM were more severely injured, although there were no differences in mortality, hospital length of stay, and length of intubation. However, there was a difference in length of ICU stay. Interestingly,
the size of PNM was not associated with increased mortality; however patients were more likely to die if PNM was identified in all three mediastinal compartments. With the increased sensitivity of CT
scans, the finding of PNM in moderate to severe blunt chest injury should be triaged appropriately to work up potentially life threatening injuries.



68.17 Feasibility of Endov ascular Repair of Traumatic Peripheral Arter ial Injur ies

A. R. Scott1, R. Gilani1, N. M. Tapia1, M. A. Norman1, F. J. Welsh1, B. G. Scott1, P. I. Tsai1, K. L. Mattox1, M. J. Wall1, J. W. Suliburk1  1Baylor College Of Medicine,Department Of Surgery,Houston, TX, USA.

Introduction: Endovascular interventions have revolutionized the management of acute aortic pathology with minimally invasive approaches to endoluminal hemorrhage control and endograft-based
repair. Consequently, these techniques appear applicable and technically feasible in peripheral arterial trauma cases. The purpose of this study is to review our experience with endovascular and open
therapy in traumatic peripheral arterial injury.Methods: This is a retrospective cohort study taking place at an urban level 1 trauma center which is a resource-limited public safety net hospital. We
reviewed records of non-aortic vascular injuries (pelvis and extremities) from December 15, 2009 to July 15, 2013. We excluded patients undergoing treatment in interventional radiology, patients whose
injuries occurred >72 hours before presentation, and patients with iatrogenic injuries. Demographics, indicators of injury severity, transfusion requirements, and clinical outcome variables were
recorded and analyzed. Patients who initially underwent endovascular procedures but were converted to open were analyzed with the endovascular group. Cohorts were compared with the Mann-
Whitney U or Fisher’s Exact tests.Results: During the study time period, 21 patients initially underwent endovascular (endo) interventions and 16 patients open repair. There were 15 upper extremity (11
endo, 4 open), 13 lower extremity (6 endo, 11 open), and 9 pelvic cases (4 endo, 5 open). No differences were observed between cohorts in age, injury severity score (ISS), ICU length of stay (LOS),
arterial pH, base deficit (BD), or transfusion requirement in the first 24 hours after presentation. Estimated blood loss during primary procedure (EBL) was significantly lower in endovascular patients
(TABLE 1). Patients converted to open procedures had greater blood loss than those who underwent successful endovascular repair (3050 ± 2806 ml, n = 4, vs 500 ± 1086 ml, n = 17, p < 0.01), but
were not significantly different from patients initially undergoing open procedures. We did not detect a significant association between conversion to open procedure and age, ISS, BD, pH, or pre-
operative hypotension. The inpatient complication rate was 4.8% in the endovascular cohort and 20.0% in the open (NS, p = 0.18). Endovascular mortality was 14.2% and open 12.5% (NS, p =
0.63).Conclusions: Endovascular therapy for traumatic injury of peripheral arteries is feasible and worthy of further investigation. Trends seen in our initial experience suggest that in select patients,
endovascular repair may decrease operative blood loss. Further study is needed to more clearly elucidate any differences and to determine selection criteria for patients that could safely undergo
endovascular therapy.



68.18 Patterns of Antibiotic Use in Open Fractures

M. Martin1, V. Prusick1, J. P. Kepros1,2, P. Schneider1,2, P. Stevens2, J. Werth2, B. D. Mosher1,2  1Michigan State University ,Lansing , MI, USA 2Sparrow Health Systems,Trauma,Lansing, MI, USA.

Introduction: Open fractures are common injuries that have the potential for serious morbidity in injured patients. Antibiotic prophylaxis has been shown to be effective in reducing the rate of post
operative infections in all grades of open fracture. Additionally appropriate antibiotic selections as well as duration of treatment are important. Our aim was to determine our practice pattern in relation to
published best practice guidelines.Methods: The NTRACS patient database from a level 1 trauma center was searched for patients who sustained open fractures during 2009.  We excluded subjects
who were less than 18 years old, had skull or spinal fractures. Data from paper charts was extracted. All patients were treated with a standardized protocol based on the EAST guidelines in conjunction
with the treating orthopedic surgeon. Descriptive statistics were used to describe this patient population.Results: 64 patients met inclusion criteria. There were 89 fractures in these patients. There were
21 grade I, 58 grade II, and 10 grade III. 100% of the fractures received antibiotics. According to the protocol appropriate antibiotics were used in 85 of the fractures. Appropriate duration of antibiotics
was administered in 36 of the fractures based on the protocol. The protocol was not followed in 11 grade I, 33 grade II, and 9  grade III. The average ISS for those who were not treated according to the
protocol was 21.5 ± 13.1 compared to 16.1 ± 9.5 for those who did follow the protocol (p < 0.05). The average duration of excess antibiotic administration was 68.8 hours (2.9 days).Conclusions:
Overall, we were compliant with best practice 40% of the time. Most of the protocol violation was due to over treatment with duration. There appeared to be a biased toward excessive duration of
treatment in patients who were more severely injured or had higher grades of fracture. This may represent a target population for further protocol enhancement.



68.19 The Age Of Patients With Rib Fractures Is Associated With Higher Complication Rates And Increased Length Of Stay.

M. Molnar1, H. Jung1, A. Elegbede1, A. O'Rourke1, S. Agarwal1  1University Of Wisconsin,Surgery,Madison, WI, USA.

Introduction: Age in patients with rib fractures have been associated with increased mortality; however, the impact of age and rib fractures upon other post-operative factors, such as complications and
length of stay has not been studied.  Methods: A retrospective review of a prospectively collected and validated database at a large, university, Level I trauma center was reviewed from 2008 to 2012.
 Five common complications; atelectasis, pleural effusion, pneumonia, respiratory failure, and pulmonary edema, were examined in three groups: Ages 18-29, Ages 30-59, and Ages 60 and above.
 Furthermore, hospital length of stay was examined for each of these cohorts.Results: Over the five year period, a total of 1,500 rib fracture patients were found. Although trends towards increasing
atelectasis and pneumonia, were found, particularly in the oldest group, these did not reach statistical significance.  However, older patients (Ages 60 and above) were found to have a statistically
significant increase in pleural effusion (p=0.02),  respiratory failure (p<0.01), and pulmonary edema (p<0.01). Furthermore, older patients (Ages 60 and above) were found to have longer hospital stays
than both the younger (Ages 18-29) and middle aged (Ages 30-59) patients with rib fractures. Conclusions: Rib fractures contribute greatly to morbidity and complication in elderly patients.  Furthermore,
elderly patients utilize greater acute hospital care than their younger counterparts.  Future efforts should emphasize preventions of rib fractures in all patients, but particularly the elderly.  Aggressive
management of older patients with rib fractures should be implemented in order to attempt to decrease the rate of complications.



68.20 Incorporation of Lung Hernia into the Chest Wall Injury Scale

A. Dua1, M. L. Shapiro2, S. S. Desai2  1University Of Texas Health Science Center At Houston,Center For Translational Injury Research, Department Of Surgery,Houston, TX, USA 2Duke University
Medical Center,Department Of Surgery,Durham, NC, USA.

Introduction: Lung herniation is a rare event currently classified as cervical, thoracic, or diaphragmatic. The Organ Injury Scale is used to predict overall survival but does not incorporate degrees of lung
herniation in the chest wall or lung scale. This study aimed to determine the impact of lung herniation on survival in critically injured patients and how these injuries can be integrated into the
abbreviated injury score (AIS).Methods: A systematic review of the literature identified 400 cases of blunt trauma leading to lung herniation. These were classified by type of lung hernia and mortality.
The chest wall trauma scoring system was then adapted to include our revised classification of these injuries.Results: Based on our literature review, we propose modifications to the chest wall injury
scale to include pulmonary hernias (Table 1). Grade I and II injuries have no pulmonary hernia reflecting a small defect and implying insufficient force to cause significant chest wall disruption. Grade III
injuries may have anterior lung hernias in conjunction with several flail segments and a possibly displaced sternal fracture. Grade IV injuries may have a significant chest wall defect, three or more flail
segments, and/or a parasternal, posterior, or incarcerated lung hernia. Finally, we classified a strangulated lung hernia as a grade V injury due to the serious mortality associated with devascularized
and necrotic lung.Conclusions: Anterior lung hernias should be classified as AIS 3, parasternal, posterior, or incarcerated hernias as AIS 4, and strangulated lung hernias as AIS 5. Adjustments in
management based on this revised scale may improve survival.



69.01 Character ization of Acute and Chronic Regenerativ e Responses to Hind Limb Ischemia Reperfusion Injury in Diet Induced Obese Mice

H. Albadawi1,2, R. Oklu2,3, N. R. Cormier1, R. M. O'Keefe1, W. G. Austen2,4, M. T. Watkins1,2  1Massachusetts General Hospital,Vascular And Endovascular Surgery,Boston, MA, USA 2Harvard Medical
School,Boston, MA, USA 3Massachusetts General Hospital,Department Of Interventional Radiology,Boston, MA, USA 4Massachusetts General Hospital,Depatment Of Surgery, Division Of Plastic And
Reconstructive Surgery,Boston, MA, USA.

Introduction: Diabetic patients are at risk for the sequelae of peripheral vascular disease including the development of limb ischemia reperfusion (IR) injury. The mouse model of diet induced obesity
replicates several characteristics of early type II diabetes in humans. Studies were designed to compare hind limb IR in diet induced obese mice vs. non-obese control mice during the acute and the
regenerative phases of reperfusion.Methods: C57BL/6 male mice were fed either a 60% high fat diet to induce obesity and insulin resistance (DIO n=14) or normal diet (CON n=15) for 26 weeks. Mice
were subjected to 1.5 hours of unilateral hind limb ischemia followed by either 1 day or 28 days of reperfusion. After these reperfusion intervals, mice were sacrificed and the limb tissue was subjected
to morphometric analysis (acute fiber injury and neutrophil infiltration 1 day after IR, and fiber cross sectional area and fat accumulation area 28 days after IR) and the following quantitative analysis:
markers of inflammation – Keratinocyte Chemoattractant (KC), Myeloperoxidase (MPO); genomic stress – Poly-ADP-Ribose Polymerase (PARP) activity; thrombosis – Thrombin Anti Thrombin III (TAT
III); and metabolic energy molecule levels (ATP). Hind limb tissue perfusion ratios were assessed using laser doppler imaging relative to the non-ischemic contralateral limb.Results: Acute responses
to IR are summarized in the table below. There were substantially greater inflammatory, pro-thrombotic, and genomic stress responses in addition to reduced ATP in the skeletal muscle of DIO mice as
compared to CON.  However, there was similar tissue perfusion and muscle fiber damage in the two groups. During the regenerative phase, by 4 weeks reperfusion (n=8 for each group), there was a
greater degree of fat droplet accumulation in the DIO mice (5±0.9 vs. 2±0.6 μm2, p=0.005), despite no significant difference in muscle fiber size (1348±283 vs. 1098±75 μm2, p=0.69) as compared to
CON.Conclusions: DIO mice demonstrated substantially more acute inflammation, evidence of pro-thrombosis, and metabolic compromise as compared to CON following IR. These findings are
independent of limb perfusion and muscle fiber injury.  During the regenerative phase of reperfusion, there is comparable fiber cross sectional area suggesting similar muscle fiber maturation. 
However, there is markedly more accumulation of fat in the DIO hind limb muscle as compared to CON. These results suggest that the regenerative phase of IR in DIO mice diverges to favor greater
non-contractile fat accumulation in the injured tissue. This data implicates that modulating the acute responses to IR may be beneficiary for skeletal muscle healing after IR.



69.02 Direct Effect of Monocytes and Macrophages on Vascular Smooth Muscle Cells

S. L. Powell White1, M. Zuniga2, E. Hitchner2, W. Zhou1,2  1Stanford University,Vascular Surgery/Surgery/Medicine,Palo Alto, CA, USA 2VA Palo Alto Healthcare Systems,Surgical Services,Palo Alto, CA,
USA.

Introduction: The inflammatory nature of cardiovascular disease and the major role monocytes and macrophages play in the body’s inflammatory response are reflective of the strong association
between them.  Several studies have established links between macrophage-derived inflammatory biomarkers and vascular dysfunction.  However, how monocytes and macrophage, in patients with
advanced atherosclerotic disease, impact vascular smooth muscle function is not well defined.  The purpose of this study was to examine the direct effect of macrophages and monocytes on the
functions of human coronary artery smooth muscle cells (HCASMC), through evaluation of the effects of various concentrations of serum (FBS) and lipopolysaccharide (LPS) on macrophages and their
impact on VSMC proliferation.Methods: Peripheral blood mononuclear cells were collect from whole blood using the Ficoll-Paque density gradient method from a very selective cohort of male patients
who underwent lower extremity percutaneous interventions for severe occlusive disease.  Monocytes were isolated using the CD-14+ FACS method and confirmed using immunocytochemical analysis.
The monocytes (Mo) were differentiated into macrophages (MΦ), with some groups activated by treatment with LPS endotoxin. HCASMCs were purchased from Genlantis, cultured, and treated using
conditioned media generated from monocytes or resting and activated macrophages.   MΦ-associated membrane receptors and cytokine expression as well as VSMC lineage markers were examined
using real-time PCR analysis and cell proliferation determined using the MTT assay.Results: The activation of MΦ was verified using cell morphology, immunocytochemistry, and RT-PCR, which clearly
expressed significant amplification of TNF-α and IL-10 (>50-fold increase).  Using a minimum 1:1 MΦ:VSMC ratio, increased VSMC proliferation (~25%) was observed within 24 hours following
treatment with activated macrophage-conditioned media. This proliferation increased with prolonged treatment and increased presence of serum (≥50%, p<0.01).  RT-PCR analysis revealed that LPS
and FBS significantly modulated the expression of CD-68, CD-40, CD-206, TNF-α, IL-10, and TLR-4 in macrophages.  Additionally, MΦ, both resting and activated, increased the gene expression of
VSMC lineage markers, smoothelin and SMC-α-actin, and doubled the gene expression of proliferative markers, PCNA and Cyclin D1, when compared to Mo conditioned media, resulting in about
double the expression.Conclusions: Furthermore, the expression of resistin in MΦ and HCASMCs was extremely sensitive to the presence of FBS and LPS. To our knowledge, this is the first time that
the effects of FBS and LPS on macrophage and VSMC have been evaluated.  This study demonstrated that activated macrophages affected the function of HCASMCs and suggested a potential new
therapeutic target for atherosclerotic disease progression.  



69.03 Hypertension Modulates Sexual Dimorphism of Aortic Aneurysm And Dissection in TGF-B Deficient Mice.

B. M. Schmit1, K. DeSart1, P. Yang1, C. Fu1, S. A. Berceli1, Z. Jiang1  1University Of Florida,Division Of Vascular And Endovascular Therapy/ Department Of Surgery/ College Of Medicine,Gainesville, FL,
USA.

Introduction: The prevalence of aortic aneurysm and dissection is five times greater in males than females.  This sexual dimorphism is also present in a novel mouse model in which the type I TGF-B
receptor is deleted selectively in smooth muscle cells causing aortic aneurysm and dissection in male but not female mice. Using this mouse model we tested the hypothesis that the introduction of
hypertension to TGF-B deficient female mice could induce presence of aortic aneurysm and dissection through a “second hit” mechanism.Methods: The TGF-β type I receptor, Alk5, was selectively
deleted in mature smooth muscle cells (SMCs) via an inducible Cre-loxP system. 32 males and 10 females were observed until aortic harvest at 2 or 4 weeks.  A separate group of 14 Alk5 receptor
deficient and 8 wild type females were infused with norepinephrine (5.6mg/kg/day) via osmotic mini-pump. Blood pressure was measured at baseline, 14, and 21 days using the non-invasive tail-cuff
method. Following observation for 4 weeks Aortas were harvested and examined for pathology.Results: In the non-hypertensive group 40% of males died of aortic rupture, with the remaining exhibiting
dissection or aneurysm formation. No death or pathology was observed in non-hypertensive females with the Alk5 deletion. Hypertension increased penetrance of aortic aneurysm and dissection from
zero to 57% p<.05 in Alk5 deficient female mice. No pathology was detected in the wild type hypertensive mice. There was no significant difference in the mean increase in systolic blood pressure
between the Alk5 deficient females (36mm Hg) and the wild type controls (38mm Hg).Conclusions: Hypertension unmasks phenotype in the form of aortic aneurysm and dissection in TGF-β type I
receptor deficient female mice that do not develop disease at baseline. Altered hemodynamics alone does not account for this change as wild type control mice do not exhibit similar pathology.
Hypertension as a “second hit” may provide insight into the sexual dimorphism present in the development of aortic aneurysm. Current investigation into the biological basis of this phenomenon is
ongoing.





69.04 Adipose-Deriv ed Stem Cells Ov erexpressing HIF-1alpha Promote Wound Healing

W. Hong1,2, M. S. Hu1,3, R. C. Rennert1, M. T. Chung1, M. Esquivel1, T. S. Lai4, A. S. Zimmermann1, J. Rajadas1, K. J. Paik1, S. D. Morrison1, G. C. Gurtner1, A. J. Giaccia5, H. P. Lorenz1, M. T. Longaker1

 1Stanford University,Division Of Plastic And Reconstructive Surgery/Department Of Surgery,Palo Alto, CA, USA 2University Of Central Florida,College Of Medicine,Orlando, FL, USA 3University Of
Hawaii,Department Of Surgery,Honolulu, HI, USA 4University Of California - Los Angeles,Department Of Obstetrics And Gynecology,Los Angeles, CA, USA 5Stanford University,Department Of Radiation
Oncology,Palo Alto, CA, USA.

Introduction: Cutaneous wound healing is a complex, multi-step process involving inflammation, angiogenesis and re-epithelialization. These steps all occur under hypoxic stress during the healing
process as a result of both vascular disruption and high oxygen consumption by the cells surrounding the wound. Previous studies have demonstrated that healing efficacy in a hypoxic environment can
be improved through upregulation of the hypoxia-inducible factor (HIF) pathway or separately through the application of adipose-derived stem cells (ASCs). HIF-1α is crucial to cell survival in hypoxic
environments due to its role as the main regulator of oxygen hemostasis. When activated it regulates the expression of over 90 other genes, many of which act to promote cell survival in hypoxic
conditions. Separately, ASCs, an abundantly available population of pluripotent adult stem cells, have also been documented to promote wound healing in hypoxic environments. This has been
attributed to the ability of ASCs to secrete cytokines and growth factors that stimulate neovascularization after transplantation.While the ability of HIF-1α to promote wound healing in hypoxic
environments and the ability of ASCs to independently promote wound healing in hypoxic environments are both well documented, there have been no studies on whether overexpression of HIF-1α in
ASCs can further enhance the therapeutic abilities of these cells. This study thus aims to investigate the co-application of these two therapeutic options and create a potential new therapeutic approach
towards wound healing.Methods: ASCs were isolated from the inguinal fat pads of wildtype C57BL/6 mice and transfected with either HIF-1α or green fluorescent protein (GFP) minicircle via
nucleofection. This enriched population of HIF-1α or GFP (control) overexpressing ASCs were placed on 6mm full thickness splinted excisional wounds created on the dorsum of C57BL/6 mice via
pullulan-collagen composite dermal hydrogel scaffolding. The efficacy of the treatments was tracked over a period of two weeks and the healing process quantified.Results: Wounds treated with ASCs
overexpressing HIF-1α healed significantly more rapidly than wounds treated with GFP control (*p<0.05). The improved wound healing was evident in days 6-10. The average time for complete wound
healing was 11.4 days in the HIF group versus 12.8 days in the GFP control group (*p<0.02).Conclusions: We established a novel in vivo assay to determine the effect of HIF-1α overexpression in a
hypoxic wound environment that is both robust and reproducible. Using this model, we found that overexpression of HIF strengthened the ability of ASCs to heal wounds in a hypoxic setting. Future
studies will be geared towards understanding the mechanisms by which HIF overexpression promotes the wound healing capabilities of ASCs.Support was provided by the Sarnoff Cardiovascular
Foundation and the California Institute for Regenerative Medicine (CIRM).



69.05 Mesenchymal Stem Cells Potentiate Reparativ e Processes by Downregulation of Matr ix Metalloproteinases 1, 3, and 9 in a Porcine Abdominal Aortic
Aneurysm Model

D. K. Han1, R. O. Tadros1, B. Rawal1, A. Patel1, D. H. Lee1, V. Gillespie4, R. Hajjar3, Z. A. Fayad2, M. L. Marin1, P. L. Faries1  1Mount Sinai Hospital,Vascular Surgery,New York, NY, USA 2Mount Sinai
Hospital,Radiology,New York, NY, USA 3Mount Sinai Hospital,Cardiology,New York, NY, USA 4Mount Sinai Hospital,Center For Comparative Medicine And Surgery,New York, NY, USA.

Introduction: Matrix metalloproteinases (MMPs) are zinc dependent endopeptidases which are thought to contribute to abdominal aortic aneurysm (AAA) formation by extracellular matrix (ECM)
degradation. Mesenchymal stem cells (MSC) are multipotent stromal cells that have been described to promote tissue repair and regeneration in myocardial infarction and critical limb ischemia
models. In this study, MSCs are delivered to porcine abdominal aortic aneurysm (PAAA) models and analyzed for their effect on repair and regeneration via alteration of MMP expression.Methods: MSCs
from Yorkshire swine were isolated from bone marrow aspirates via Ficoll Paque separation and expanded in culture. These cells were labeled with GFP using a lentiviral vector and Ferex using a poly-
L-lysine catalyst for ex-vivo and in-vivo analysis, respectively. MSCs were then directly injected into the adventitia of the surgically created PAAA. MRI was performed at various intervals to track the
migration of MSCs in-vivo. The pigs were euthanized at various intervals. The infrarenal aorta was explanted and stained with H&E, trichrome, picrosirius red, and smooth muscle actin stain for tissue
analysis. Quantitative PCR was performed to analyze expression of genes involved in ECM degradation and remodeling.Results: In-vivo MRI scanning of Ferex labeled MSCs demonstrated a signal
void where MSCs were located. MSCs were visible at 4, 11, 15 and 21 days post transplantation. The signal void progressively expanded around the circumference of the aorta suggesting cellular
migration. Slides were prepared from the explanted aorta. Fluorescence microscopy following DAPI counter-staining showed GFP positive, DAPI positive cells along the adventitia of the aorta,
demonstrating successful delivery of MSCs. Histology demonstrated early inflammatory changes in both the treated and untreated AAA tissue. However, by 14 days, the AAA treated with MSCs
demonstrated ongoing remodeling with presence of new collagen on trichrome and picrosirius red stains and increased smooth muscle actin deposition. Similar findings were seen at 21 days. In
contrast, by 14 days, mature collagen and fibrosis was seen in untreated AAA. No new collagen production was seen. Quantitative PCR demonstrated a downregulation of MMP 1, 3, and 9 by 14
days.Conclusions:  MSCs injected into PAAA potentiate the reparative process with deposition of early collagen and ongoing smooth muscle differentiation. MSCs also offer a protective effect by
downregulation of MMPs involved in ECM degradation. These findings may represent either direct or paracrine effects of MSCs on aortic tissue to improve vessel wall integrity.



69.06 Recurrent Injury of Diabetic Mice Results in a Chronic Wound and Demonstrates that Collagen Production In Diabetic Wounds is Dyregulated at
Multiple Gene Lev els

R. C. Caskey1, M. W. Morris2, C. Zgheib3, J. Xu3, W. Dorsett-Martin2, K. W. Liechty3  1University Of Pennsylvania,General Surgery,Philadelphia, PA, USA 2University Of Mississippi,Department Of
Surgery,Jackson, Mississippi, USA 3Nemours Children Hospital,Pediatric Surgery,Orlando, FL, USA.

Introduction: Acute diabetic wounds have been shown to have decreased collagen production which may contribute to chronic wound formation. We have developed a chronic wound model in diabetic
mice based upon recurrent injury which allows tracking of the progression from acute to chronic wound. Using this model, we hypothesized that collagen production is dysregulated at multiple gene
levels during the progression from acute to chronic diabetic wound.Methods: Age matched diabetic and non-diabetic mice were recurrently injured via full thickness punch biopsy on days 0, 7 and 14
with respect to the initial wound. Tissue was harvested 7 days following each wound. Real-time PCR was then performed for TGF-β1, SMAD-3, Col1α1, and Col3α1 and Western blotting performed for
Collagen I and III.   Results: Recurrent injury significantly delayed wound closure in diabetic mice. 7 days following the first injury, collagen content was significantly lower in the diabetic wounds. This
was associated with a significant upregulation in TGF-β1, SMAD-3, Col1α1, and Col3α1 expression in the diabetic mice.  Collagen content remained low in diabetic wounds 7 days following the second
injury. This was associated with a decrease in collagen gene expression despite persistently elevated expression of TGF-β1 and SMAD-3.  7 days following the final injury the diabetic wounds had
significantly improved their collagen content.  This appeared to be due to a significant increase in the expression of all genes in the collagen pathway.Conclusions: Collagen content is decreased in
diabetics throughout the progression from acute to chronic wound and occurs despite the significant upregulation of genes involved in collagen production. This provides further proof that diabetic
collagen production is potentially inhibited at a post-transcriptional level, such as by miRNAs. Following the final injury however collagen content is significantly improved in the diabetic wounds. This
appears to occur due to a large increase in collagen pathway gene expression which may be enough to overcome the post-transcriptional inhibition at earlier wound time points.



69.07 Low Testosterone Elev ates Pro-Inflammatory Inter leukin Family Cytokines: A Possible Mechanism for the Potentiation of Vascular Disease in Androgen
Deficient Males

B. M. Freeman1, D. J. Mountain1, T. C. Brock1, J. R. Chapman1, S. S. Kirkpatrick1, J. D. Arnold1, S. L. Stevens1, M. H. Goldman1, M. B. Freeman1, F. A. Klein1, O. H. Grandas1  1University Of Tennessee
Graduate School Of Medicine,Department Of Surgery,Knoxville, TN, USA.

Introduction: Androgen deficiency (AD) is associated with increased risk of atherosclerosis, cardiovascular and peripheral arterial disease. While molecular mechanisms underlying this risk remain
unclear, physiologic testosterone levels have been correlated to protective molecular and cellular responses.  Matrix metalloproteinases (MMP), often under the influence of pro-inflammatory cytokines,
are enzymes largely responsible for vascular remodeling.  Our group has previously demonstrated female sex hormones influence vascular pathogenesis via inflammatory-modulated MMP regulation. 
We hypothesize that AD is a pro-inflammatory modulator, contributing to dysfunctional vascular remodeling.  Here we investigated the role of testosterone in the modulation of inflammatory and MMP
regulatory mechanisms.Methods: Aged orchiectomized male rats underwent testosterone (TST) supplementation per controlled release pellet implantation (0-150mg).  Young and aged intact groups
served as controls.  Serum was collected 0-28d post-implantation and analyzed by ELISAs, qualitative cytokine screening arrays, and quantitative multiplex analyses.Results: When compared with TST
levels in young, aged intact (AI), and placebo controls (2.72±0.35, 2.31±0.66, 0.15±0.07ng/ml, respectively), sub-physiological, physiological, and supra-physiological TST levels were achieved with 0.5,
2.5, and 35mg pellet implants (0.37±0.09, 2.89±0.44, 13.45±0.65ng/ml, respectively) per ELISA.  Qualitative inflammatory cytokine screening arrays indicated interleukin family cytokines were elevated in
the absence of TST.  Quantitative multiplex analysis confirmed interleukin family regulation, with significant elevation of IL-2, IL-6, IL-10, IL-12, and IL-13 at sub-physiological TST levels (P<0.05; n=6),
while increasing TST supplementation decreased interleukins in a dose-dependent manner approaching basal young and AI levels.  G-CSF, TNFα, and INFγ were also significantly elevated at sub-
physiological levels (P<0.05; n=6), while IL-17a was elevated at supra-physiological levels.  ELISA indicated MMP-9 was significantly decreased in AI vs. young (25.2±2.4, 53.1±8.6ng/ml; P<0.05; n=6),
while supra-physiological levels significantly elevated MMP-9 (72.0±17.9ng/ml).  MMP inhibitor TIMP-1 was decreased in AI and placebo vs. young, while supra-physiological TST increased TIMP-
1.Conclusions: Interleukin family cytokines, G-CSF, TNFα and INFγ were elevated in groups with low testosterone, and MMP levels were differentially regulated by testosterone. These results suggest a
correlation between AD and a pro-inflammatory environment.  AD could play a role in vascular pathogenesis via the regulation of inflammatory signaling cascades.  Future studies will examine the role
of AD in inflammatory cytokine-modulated  and MMP-modulated hyperplasia development in animal models of vascular disease.



69.08 Upregulation of TGF-beta in Aortic Adv entit ial Fibroblasts by Notch Activ ation: its Implications in Aortic Aneurysms

Z. Liu1, Y. Li1, O. C. Velazquez1  1University Of Miami,Surgery,Miami, FL, USA.

Introduction: Aortic adventitial fibroblasts (AoAF) are a rich source of cytokines and extracellular matrix (ECM). They critically participate in arterial wall remodeling and are implicated in the
pathophysiology of aortic aneurysms (AA) and atherosclerosis. Little is known about signaling pathway(s) that regulate AoAF in cardiovascular diseases. Here, we examined and compared the status of
Notch signaling in AoAF in human samples of normal, AA and atherosclerosis samples. We also explored the role of Notch signaling on AoAF cytokines and ECM production and its influence on
vascular smooth cells (VSC).  Methods: Immunohistochemistry was conducted to examine the Notch activity in AoAF of normal human aorta, segments with atherosclerotic plaque and segments of AA
wall (N=4/type of aorta).  Normal human AoAF were tested in vitro to study the effects of enforced Notch activation using lentiviral vector encoding the Notch1 intracellular domain, NIC/Lenti. The effect of
Notch activation on cell proliferation was tested by MTT assay, and differentiation into myofibroblasts was tested by smooth muscle actin (α-SMA). The effect of Notch signaling on AoAF release of
cytokines and ECM was studied using Pathway-Focused Human Fibrosis PCR Array (QIAGEN). Array findings were validated by Western blot. Influence of Notch-activated AoAF on VSC was examined
by co-culture of VSC with AoAF and culture of VSC with conditional medium of AoAF.  VSC apoptosis and production of MMPs were examined by flow cytometry and PCR Array, respectively. Role of TGF-β
in mediating effect of Notch-activated AoAF on VSC was tested by TGF-β blocking antibody.Results: Compared to normal human aorta, significantly increased Notch activity was observed in AoAF from
AA samples whereas decreased Notch activity was found in AoAF of atherosclerotic aorta (p<0.01). Notch activation inhibited cell proliferation (~30%, p<0.01) while induced differentiation of AoAF to
myofibroblasts in vitro. Notch activation also resulted in a fibrotic response in AoAF as determined by increased expression of genes of collagen I/III, connective tissue growth factor (CTGF) and TGF-β
1/2/3. Elevated expression of TGF-β  1/2/3 (2.4~5.2-fold, p<0.001)  in NIC/Lenti-transduced AoAF was confirmed by Western blot. Notch-activated AoAF induced VSC apoptosis that is mediated partially
by TGF-β. Notch-activated AoAF also induced VSC to express elevated MMPs which contribute to the degradation of ECM in artery vessel wall.  Conclusions: Notch signaling is activated in aortic
adventitial fibroblasts at the site of aortic aneurysms and results in increased production of TGF-β which influences VSC.   Our novel findings implicate a functional involvement of Notch-TGF-β
 signaling in the pathophysiology of aortic aneurysms.



69.09 Mesenchymal Stromal Cells Induce MiR-146a Expression in Diabetic Dermal Fibroblast

J. Xu1, C. Zgheib1, J. Hu1, K. W. Liechty1  1Nemours Children Hospital,Surgery,Orlando, FL, USA.

Introduction: Chronic non-healing diabetic wounds represent a significant clinical problem.  Diabetic wounds have been shown to have increased inflammation during the wound healing response. 
We have shown that Mesenchymal stromal cells (MSC) treatment can improve healing in diabetic mice. However, the mechanisms by MSC improve wound repair is not clear.  MicroRNAs (miRNAs)
regulate the translation of mRNAs at the post-transcriptional level.  Specifically, miR-146a has been shown to be an inflammatory brake in diabetic wounds. It has been reported that paracrine signaling
from MSC can promote dermal fibroblasts proliferation and migration. We hypothesize that MSCs can attenuate inflammation in diabetic fibroblast by altering miR-146a expressionMethods: To test our
hypothesis, we isolated diabetic and non-diabetic skin fibroblast from 8 weeks old mice. MSCs were harvested from B6 mice bone marrow.  Dermal fibroblasts were co-cultured with MSCs grown in
cell culture inserts which allowed for paracrine interaction without direct cell contact. Real-time PCR was performed for miRNA-146a gene expression.Results: Among MSCs, diabetic and non-diabetic
skin fibroblast, MSCs showed the highest miR-146a expression. MiR-146a was significantly down-regulated in diabetic fibroblast compared to non-diabetic fibroblast.  Dermal fibroblasts co-cultured
with MSCs significantly up-regulated miR-146a expression in both diabetic fibroblast and non-diabetic fibroblast.Conclusions: These findings explore the mechanisms of MSCs on wound repair on
cellular level. It provides evidence that down-regulated expression of miR-146a, in diabetic fibroblast may be responsible, in part, for the increased inflammation in diabetic wounds.  In addition, MSC
treatment improves diabetic wound healing, in part, by increasing expression of miR-146a.



69.10 Reduced early inflammation in response to hindlimb ischemia in P2Y2 receptor knockout mice - potential mechanism of reduced arter iogenesis.

A. J. Shukla1,2, R. McEnaney1,2, U. Sachdev1, E. Tzeng1,2  1VA Pittsburgh Healthcare System,Pittsburgh, PA, USA 2University Of Pittsburg,Surgery,Piitsburgh, PA, USA.

Introduction: Arteriogenesis is an important adaptive response to arterial occlusion and tissue ischemia in which small resistance vessels develop into larger collateral arteries.  The driving force in
this process is the change in shear stress that occurs after arterial occlusion.  Arteriogenesis provides greater restoration of distal blood flow than angiogenesis.  Nucleotides are released from
ischemic cells and can transduce changes in shear stress through nucleotide receptors.  We previously demonstrated that the nucleotide receptor P2Y2 plays an important role in arteriogenesis.  Mice
defective for P2Y2 R (P2Y2-/-) develop persistent ischemia following femoral artery ligation (FAL) with reduced collateral formation compared to wildtype mice.  It has been reported that inflammation is
required for arteriogenesis.  Thus, we hypothesize that the impaired arteriogenesis in P2Y2-/- may be due to a reduced inflammatory response following hindlimb ischemia. Methods: P2Y2-/- and
wildtype control mice underwent right FAL and a sham operation on the left hindlimb.  Laser Doppler perfusion imaging (LDPI) was performed at 7 days to confirm ischemia.  Mice were sacrificed at day
7 and the anterior tibialis was isolated from both hindlimbs.  The muscle was fixed, sectioned and immunostained with DAPI (nuclei), F4/80 (macrophages), and H&E.  Quantification of inflammation
was performed by counting the number of F4/80 positive cells/total cells.  Muscle necrosis was determined by muscle cell morphometry. Results: FAL resulted in an immediate drop in perfusion in both
P2Y2-/- and WT mice.  The perfusion at 7 days was improving in the WT but remained low in the P2Y2-/- mice.  Examination of the muscle at 7 days revealed marked necrosis in the P2Y2-/- mice
(Figure) while more regeneration was detected in the WT.  In contrast to our previous findings of increased inflammation in the ischemic muscle of P2Y2-/- compared to WT at 28 days, F4/80 staining
demonstrated significantly increased numbers of macrophages in the WT vs the knockout (0.319 ± 0.025 vs. 0.191 ± 0.002, P=0.035) at this earlier time point. Conclusions: Muscle necrosis was
markedly increased in the P2Y2-/- mice undergoing FAL compared to WT.  Despite this, the P2Y2-/- mice demonstrated reduced early inflammation.  At later time points, the inflammation increased in
the knockout mice and was consistent with ongoing ischemia and injury.  These findings demonstrate reduced early inflammation in response to ischemia in P2Y2-/- mice which may contribute to the
impaired arteriogenesis observed in these mice. 



69.11 Character ization of Extracellular Signal-regulated Kinase 5 (ERK5) Activ ation in Human Umbilical Vein Endothelial Cells (HUVECs) Exposed to
Disturbed and Uniform Pulsatile Flow.

S. Shalaby1, G. Chitragari1, B. Sumpio1, B. Sumpio1  1Yale University School Of Medicine,Vascular Surgery,New Haven, CT, USA.

Introduction: Extracellular signal regulated kinase 5 (ERK5) has been reported to regulate endothelial integrity and protect from vascular dysfunction under laminar flow. Atherosclerotic lesions
predominate in areas of disturbed flow but the mechanism of this phenomenon is not well defined.Methods: Confluent HUVECs were serum starved for 13 hours with 1% Fetal Bovine Serum (FBS)
then seeded on fibronectin coated glass slides. HUVECs were exposed to TFF or PFF in a parallel plate flow chamber controlled by a computerized pump for up to 9 hours at 37° C in a humidified CO2
environment. HUVECs incubated in 1% FBS or 20% FBS culture medium under static conditions served as control and positive stimulant, respectively. At the end of experimentation, cell lysates were
prepared and immunoblotted with antibodies to phospho-ERK5 and total ERK5. ERK5 activity was assessed by the levels of phosphorylated ERK5.Results: TFF exhibited sustained ERK5 activity in
HUVECs stimulated for up to 9 hours (Figure. 1). PFF had significantly less activation of ERK5 than TFF. ERK5 activation was maximal in 20% FBS static positive control samples.Conclusions: Fluid
shear stress may play a role on activation of the ERK5 signaling axis in HUVECs. Activation of ERK5 with TFF suggests a role in the pathogenesis of atherosclerosis under disturbed flow conditions.    
  



69.12 Increased Monocyte Activ ity and MMP-9 Concentration is Associated with Increased Expansion Rates in Abdominal Aortic Aneurysms

K. M. Samadzadeh1, K. C. Chun3, M. Baker1, A. Nguyen1, E. S. Lee2,3  1Sacramento VA Medical Center,Department Of Research,Mather, CA, USA 2University Of California - Davis,Department Of
Surgery,Sacramento, CA, USA 3Sacramento VA Medical Center,Department Of Surgery,Mather, CA, USA.

Introduction: Systemic inflammation involving elastin and collagen breakdown is a hallmark of Abdominal Aortic Aneurysm (AAA) disease. Yet the inflammatory mechanisms of AAA expansion are
unclear. Expansion of AAAs has been associated with increased MMP-9 levels. This study examines peripheral blood monocyte cell adhesion, transendothelial migration, and matrix metalloproteinase
(MMP) concentrations in AAA patients compared to non-AAA patients.Methods: Peripheral blood was collected for monocyte and serum isolation from control and AAA patients. Endothelial cell
adhesion, transendothelial migration, and permeability assays were assessed. Luminex assays were used to determine MMP and their inhibitor (TIMP) concentrations in cell culture supernatant and
patient serum.Results: AAA patient monocytes showed an overall increase in adherence to the endothelium (p=0.03) vs. controls. Greater numbers of adhesive and transmigratory monocytes were
directly proportional to an increase in AAA diameter (Fig 1A & 1B). Increased concentrations of MMP-9 (p=0.01) were found in AAA patient serum (Fig 1C) and correlated with an increase in AAA diameter
in both serum and cell culture supernatant samples. TIMP-4 concentrations were decreased in AAA patients compared to controls (p=0.02) (Fig 1D). Cell culture supernatant concentrations of MMP and
TIMP from co-cultures were higher than monocyte-only cultures.Conclusions: Monocytes from AAA patients interact with the endothelium in vitro, leading to elevated levels of MMP-9 and decreased
levels of TIMP-4. The ability to modulate monocyte activity via statin or anti-inflammatory medication may influence AAA expansion.



69.13 Treatment With a Histone Deacetylase Inhibitor, Valproic acid, is Associated With Increased Platelet Activ ation in a Large Animal Model of Traumatic
Brain Injury and Hemorrhagic Shock

S. E. Dekker1,3, M. Sillesen2,4, T. Bambakidis1, C. Boer3, P. I. Johansson4, G. Jin1, I. Halaweish1, H. B. Alam1  1University Of Michigan,Surgery,Ann Arbor, MI, USA 2Massachusetts General
Hospital,Trauma, Emergency Surgery, And Surgical Critical Care,Boston, MA, USA 3UV University Medical Center,Anesthesia,Amsterdam, -, Netherlands 4Copenhagen University Hospital,Blood
Bank,Copenhagen, -, Denmark.

Introduction: We have previously shown that resuscitation with fresh frozen plasma (FFP) in a large animal model of traumatic brain injury (TBI) and hemorrhagic shock (HS) decreases the size of the
brain lesion, and that addition of a histone deacetylase inhibitor, valproic acid (VPA), provides synergistic benefits. Precise mechanisms responsible for the neuroprotection are unclear. In this study we
hypothesized that VPA administration would be associated with a conservation of platelet function as measured by elevated levels of platelet activation-markers following resuscitation.Methods: Ten
swine (35-45 kg) were subjected to a computer controlled cortical impact TBI and HS (40% blood loss). Animals were left in shock for two hours prior to resuscitation with either FFP (volume equal to
shed blood) or FFP+VPA (300 mg/kg). Serum levels of platelet activation markers Transforming growth factor beta (TGF-B), sCD40L, and sP-Selectin were measured at at baseline (BL), post
resuscitation (PR), and after a six hours observation period (6H). Values were compared using a linear mixed model approach, yielding one compound mean difference estimate between groups
following resuscitation (PR and 6H). The same markers were measured in the brain whole cell lysates.Results: Circulating sP-Selectin levels were significantly higher in the FFP+VPA group compared
to the FFP alone group (70.85 ± 4.70 vs. 48.44 ± 7.28 ng/mL; p<0.01), but comparable in brain lysates. Serum sCD40L levels were also higher in the FFP+VPA group (3.21 ± 0.124 vs. 2.38 ± 0.124
ng/mL; p<0.01), as was brain sCD40L levels (1.41 ± 0.15 vs. 1.22 ± 0.12 ng/mL; p=0.05).Circulating TGF-B levels were elevated in the FFP+VPA group, but this did not reach statistical significance
(11.20 ± 1.46 vs. 8.09 ± 1.41 ng/mL; p=0.17). No difference in brain levels of TGF-b was observed.Conclusions: In this clinically relevant large animal model of combined TBI+HS, we have shown that
addition of VPA to FFP resuscitation results in an early up-regulation of platelet activation markers in the circulation and the brain. The previously observed neuroprotective effects of VPA may be due to a
conservation of platelet function as measured by a higher platelet activation response following resuscitation.



69.14 Nitr ic Oxide Mediated Inhibition of Sca-1+ Stem Cell Populations in Diabetes After Vascular Injury

J. R. Streams1, J. Martinez1, M. Flynn1, M. R. Kibbe1  1Feinberg School Of Medicine - Northwestern University,Division Of Vascular Surgery,Chicago, IL, USA.

Introduction: The durability of vascular interventions for atherosclerotic disease is hindered by the development of neointimal hyperplasia. This is more pronounced in the diabetic state, resulting in
worse outcomes for diabetic patients. Sca1+ stem cells are multipotent progenitor cells that have been shown to contribute to neointima formation. We have previously demonstrated that nitric oxide
(NO) reduces neointimal hyperplasia development after vascular injury, in part through regulation of Sca1+ stem cells. However, this effect has not been investigated in diabetes. We hypothesize that
NO will inhibit the number and distribution of Sca1+ stem cells in the arterial wall of diabetic mice after vascular injury.Methods: The femoral artery wire injury model was performed in 8-10 week-
old male Lepr Db/db mice.  Treatment groups included control, injury and injury+NO (n=6/group).  Femoral arteries were harvested at 1, 3, 7 and 14 days post-injury and then examined for Sca1+ cells
with immunofluorescent staining.  Sca1+ stem cell expression was assessed by three blinded graders on a scale of 0-4 per arterial section for the intima, media and adventitia.Results: Arterial wire
injury produced a progressive increase in Sca1+ staining in the intimal layer at all time points, with significantly increased levels at 7 and 14 days (1.6±0.2 and 1.9±0.1, resp.; P ≤ 0.001) post-injury.
While NO-treated arteries demonstrated a similar pattern of progressive increase in intimal Sca1+ cells over time after injury, NO dramatically blunted this increase at all time points. This was most
significant at 7 and 14 days with a 55% and 38% reduction, resp. (0.7±0.1 and 1.1±0.1, P ≤ 0.001). Injury resulted in an initial increase in medial Sca1+ staining at 3 days (1.1±0.1, P = 0.04) with a return
to baseline at 14 days.  NO suppressed this increase at the early time points after injury and resulted in a 70% reduction in Sca1+ staining of the media at 14 days (0.2±0.06, P ≤ 0.001). Arterial wire
injury induced increased Sca1+ staining in the adventitia at 7 and 14 days post-injury (2.8±0.2 and 3.2±0.1, resp.) compared to uninjured control arteries (P ≤ 0.001). NO significantly blunted the
increase in adventitial Sca1+ staining after injury at 7 and 14 days (1.7±0.2 and 2.4±0.1, respectively; P ≤ 0.001) representing 39% and 26% reductions. Sca1+ staining was most intense in the
adventitia of injured arteries, followed by the intimal then the medial layer. This pattern was unchanged by NO therapy.Conclusions: The distribution of Sca1+ stem cells within the artery wall of diabetic
mice is significantly altered following arterial injury, with a dramatic increase in Sca1+ cells in the adventitia and intima. NO significantly inhibited Sca1+ cells in the intima, media, and adventitia. These
data suggest that NO-mediated regulation of Sca1+ stem cells represents a therapeutic target for the reduction of neointimal hyperplasia in patients with diabetes.



69.15 A Nov el Murine Depletion Model For Circulating Progenitors After Vascular Injury: Implications For Vascular Restenosis.

B. W. Tillman1,3, J. Kelly1, T. Richards1, V. Donnenberg2, A. Donnenberg2,4, B. W. Tillman1,3  1University Of Pittsburgh,Division Of Vascular Surgery, Department Of Surgery,Pittsburgh, PA,
USA 2University Of Pittsburgh,Division Of Hematology/Oncology, Department Of Medicine, University Of Pittsburgh School Of Medicine, Pittsburgh, Pa,Pittsburgh, PA, USA 3University Of
Pittsburgh,McGowan Institute For Regenerative Medicine,Pittsburgh, PA, USA 4University Of Pittsburgh,University Of Pittsburgh Cancer Institute,Pittsburgh, PA, USA.

Introduction: Restenosis is an aberrant healing response that leads to failure of half of all vascular interventions in under five years. Increasing evidence has suggested an increasing role of circulating
progenitor cells in animal models.   In addition, multiple reports have associated circulating progenitor cells with frequency of clinical restenosis and our own data in other models has revealed
evidence of a progenitor surge after vascular injury.    One challenge in confirming the role of these cells in restenosis is the absence of an adult animal model in which progenitor surge can be
mitigated.   We hypothesized that a focal release of circulating progenitor cells is related to vascular injury signaling.  We further expected that an antibody based depletion would attenuate the surge
among these cells. The marker sca-1 was selected as a marker of primitive progenitors in the murine model.Methods: C57BL6 mice underwent  wire injury of the femoral artery.  Anti-sca-1 antibody or
an isotype control was administered intraperitoneal at perioperative days -1, 0, 1 and then at maintenance doses for one week.   Mice were assigned to four groups of isotype antibody (non-injured or
wire injured) or sca-1 antibody (non-injured or wire injured).  At timepoints of postoperative day (POD) 1, 3 and 9, blood and plasma specimens were collected.   Cells were analyzed by flow cytometry for
markers including CD34 and c-kit.  Plasma was evaluated by ELISA for vascular injury signals sdf-1 alpha and matrix metalloproteinase 9 (MMP-9).  Fluorescent confocal microscopy was used to
evaluate the endothelial monolayer of explanted femoral arteries.   Bone marrow was evaluated for comparison of progenitor cells between control and sca-1 depleted animals. Results: As compared
to noninjured animals, femoral arteries after wire injury confirms injury to the endothelial monolayer.   A surge in the circulating progenitor population of CD34+/c-kit + cells is observed after vascular
injury among isotype control animals.   Relative to controls, animals treated with sca-1 antibody revealed a reduction in the surge among progenitors.  Both sdf1 alpha and MMP9 reveal an early
increase after wire injury that decreases by POD 3.  Importantly despite the relative depletion among circulating progenitors among sca-1 antibody treated animals, the bone marrow reservoir remains
preserved.Conclusions: Controversy remains as to how the vascular injury response may impact vascular restenosis.  The present study has characterized the trends among circulating progenitors
and found surge phenomenon at defined timepoints relative to vascular injury.  This study further illustrates an approach to deplete circulating progenitor cells while preserving the important bone
marrow reservoir.  Ongoing research is investigating the impact of this treatment on vascular restenotic pathology.   This research may potentially provide new therapies of this life and limb threatening
disease.
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69.16 Xanthine Oxidoreductase Mediated Endothelial Proliferation and Angiogenesis - Potential Mechanisms By Which it Promotes Wound Healing

C. B. Washington1,2, G. Hong1,2, M. C. Madigan1,2, A. J. Shukla1,2, E. Tzeng1,2  1VA Pittsburgh Healthcare System,Department Of Surgery,Pittsburgh, PA, USA 2University Of Pittsburgh,Department Of
Surgery,Pittsburgh, PA, USA.

Introduction: Chronic, non-healing wounds are a significant cause of morbidity, particularly in the diabetic population.  Wound healing is a complex process that requires both nitric oxide (NO) and
reactive oxygen species (ROS).  Xanthine oxidoreducatse (XOR) is an enzyme that has been shown to generate NO from its inactive endproduct nitrite.  It is also a source of ROS such as hydrogen
peroxide (H2O2).  We have previously demonstrated that inhibition of XOR significantly delayed wound healing in mice.  The wounds had significantly reduced endothelial structures.  Based on these
findings, we hypothesize that XOR may be required for wound healing through effects on endothelial cell function.Methods: Human dermal microvascular endothelial cells (HDMVEC) were cultured in
the presence of allopurinol (XOR inhibitor), sodium nitrite, H2O2, and catalase (breaks down H2O2).  The effects of these compounds on EC proliferation were measured using 3H-thymidine uptake
over 24 hrs in DMEM with1% serum. Migration was assayed using the scratch assay and quantification was performed with Image J to measure the area of the scratch occupied by cells after 6 hrs. 
Results for these experiments were normalized against control ECs.  For in vitro angiogenesis, ECs were cultured in growth factor reduced Matrigel and tube formation examined at 6 hrs. All
experiments were repeat 3-5 times.Results: The addition of sodium nitrite or H2O2 significantly increased EC proliferation (1.91 ± 0.17 and 2.18 ± 0.16 fold increase over control, P<0.01 vs control).
 Allopurinol dramatically reduced proliferation (0.44 ± 0.05 fold vs control, P=0.035).  Catalase alone did not affect EC proliferation but did completely reverse the proproliferative effects of H2O2.  Similar
findings were observed with EC migration where nitrite and H2O2 both increased migratory activity (1.58 ± 0.14 and 1.48 ±0.11 fold increase over control, P<0.01). However, allopurinol did not alter
migration.  Inhibition of XOR with allopurinol completely inhibited EC tubing (Figure) while supplemental nitrite did not significantly alter baseline tubing.Conclusions: Our data demonstrated that XOR is
important in mediating EC proliferation while enhancing XOR activity with nitrite or H2O2 improved both proliferation and migration.  XOR function was also vital to EC angiogenic behavior with complete
lose of tube formation in the presence of allopurinol.  These findings indicate potential methods of manipulating the XOR pathway to enhance angiogenesis and potentially wound healing.



69.17 Mechanisms of Carbon Monoxide Mediated Angiogenesis

A. E. Leake1,2, G. Hong1, A. J. Shukla1,2, E. Tzeng1,2  1VA Pittsburgh Healthcare System,Vascular Surgery,Pittsburgh, PA, USA 2University Of Pittsburgh,Department Of Surgery, Division Of Vascular
Surgery,Piitsburgh, PA, USA.

Introduction: Carbon monoxide (CO) has potent anti-inflammatory and therapeutic properties.  We have previously demonstrated that inhaled CO can improve wound healing in diabetic mice. 
Evaluation of the wound tissues revealed increased angiogenesis in the CO treated mice, suggesting this is a potential mechanism by which CO accelerates healing.  We have also shown that CO
augments capillary tubing in matrigel, an in vitro assay for angiogenesis, supporting the role of CO in promoting angiogenesis.  CO has been reported to mediate its actions through cGMP as well as
through nitric oxide (NO) generation.  Thus, we examined these two pathways in CO mediated angiogenesis.  We also examined potential in vivo pathways by which CO may stimulate
angiogenesis.Methods: Human umbilical vein endothelial cells (HUVECs) were plated on growth factor poor Matrigel in 96 well plates.  The plates were cultured in a standard incubator or in a CO
chamber delivering CO at 250 PPM.  NO synthase inhibitor L-NAME (300 uM) or the soluble guanylyl cyclase inhibitor ODQ (20 uM) were added to some of the wells.  In another experiment, peritoneal
macrophages were collected from rats one hour after treatment with inhaled CO (250 PPM for 1 hr) or from a control rat.  The macrophages were cultured overnight.  The conditioned medium (CM) was
collected and used to treat HUVECs.  Controls cells were treated with media alone.  The cells were cultured in a standard incubator.  Tubing was assessed at 6 hours by counting the number of tubes
generated and then normalized to control HUVECs.Results: Culturing of HUVECs in CO significantly improved angiogenic activity compared to air treated controls (1.37 ± 0.053 fold increase; p<0.001). 
Inhibition of NOS activity with L-NAME did not significantly affect tubing in control (0.96 ± 0.06 vs 1, N=5) or CO (1.26 ± 0.04 vs 1.37 ± 0.05) treated cells.  Blocking cGMP production with ODQ significantly
reduced EC tubing in both control  (0.39 ± 0.03 vs 1, N=3, P<0.001) and CO (0.73 ± 0.05 vs 1.36 ± 0.07, P<0.001) treated HUVECs.  Interestingly, CM from macrophages isolated from CO treated rats
enhanced tubing activity (1.83 ± 0.09, N=9, P<0.001 vs air and control) while CM from macrophages from air treated rats did not increase tubing beyond that of control media (0.91 ± 0.03 vs 1, NS)
(Figure).Conclusions: CO has a strong, direct angiogenic effect on ECs.  These effects do not appear to be mediated through NO generation but does appear to be dependent on cGMP formation. CO
also appears to have an indirect effect on angiogenesis, promoting the secretion of proangiogenic factors from macrophages.  Further studies will focus on the identification of these factors.



69.18 Effect of Neutrophil Depletion on Extracellular Traps Accumulation in Skeletal Muscle tissue Following Hind Limb Ischemia Reperfusion Injury

H. Albadawi1,2, R. Oklu2,4, R. M. O'Keefe1, N. R. Cormier1, M. Sillesen2,3, M. T. Watkins1,2  1Massachusetts General Hospital,Department Of Surgery, Division Of Vascular And Endovascular
Surgery,Boston, MA, USA 2Harvard School Of Medicine,Brookline, MA, USA 3Massachusetts General Hospital,Department Of Trauma And Emergency Surgery,Boston, MA, USA 4Massachusetts General
Hospital,Department Of Interventional Radiology,Boston, MA, USA.

Introduction: Muscle necrosis following acute limb ischemia reperfusion (IR) injury incites tissue granulocyte infiltration. Inflammatory cells including neutrophils are known to release extracellular traps
(NETs), which are comprised of genomic DNA studded with granular proteins. NETs have thrombogenic and inflammatory properties, which could exacerbate tissue injury. These experiments were
undertaken to examine whether neutrophil depletion will ameliorate skeletal muscle fiber injury by decreasing NETs formation in a mouse model of hind limb IR injury.Methods: Two groups of C57BL6
mice received intraperitoneal (IP) serum injections of either a rabbit anti-mouse neutrophil antibody to achieve neutrophil depletion (ND; n=8), or normal rabbit serum as a control (CON; n=7) for two
days. Mice were then subjected to 1.5 hours of unilateral hind limb tourniquet ischemia followed by 24 hours of reperfusion. Mice received additional IP serum injections immediately after the beginning
of reperfusion. Hind limb perfusion was documented with a laser doppler imager. To verify neutrophil depletion plasma was collected for a complete blood count.  Hind limb muscle tissue was
subsequently harvested for quantitative analysis of skeletal muscle integrity which included histologic evaluation of skeletal fiber injury and an ATP chemiluminescence assay. Tissue myeloperoxidase
(MPO) levels were quantified with ELISA to confirm local depletion of granulocytes. The level of NETs formation in the hind limb tissue was visualized with a fluorescent immunohistochemistry assay
using anti-H2A/H2B/DNA-complex antibody. The relative corrected total fluorescence (CTF) in randomized fields was calculated with ImageJ software.Results: (See table below) Circulating
granulocytes and local MPO levels were significantly reduced in the ND mice compared to the CON group. This correlated with a marked reduction in the formation of NETs in the muscle tissue. In
contrast, neutrophil depletion had no effect on hind limb perfusion, muscle fiber injury and the steady state level of ATP.Conclusions: These data suggest that neutrophils are an important source of
tissue extracellular traps during skeletal muscle reperfusion. However, successful systemic neutrophil depletion and decreased NETs formation neither altered hind limb perfusion nor did it protect
against muscle necrosis following IR injury.



69.19 Fluid Flow-Trypanosome Interaction at the Blood Brain Barr ier

B. J. Sumpio1, D. Grab2, G. Chitragari1, S. Shalby1, B. E. Sumpio1  1Yale University School Of Medicine,Vascular,New Haven, CT, USA 2Johns Hopkins University School Of Medicine,Baltimore, MD,
USA.

Introduction: African trypanosomes are pathogens transmitted by the tsetse fly and are responsible for Human African Sleeping Sickness. The mechanism for how the trypanosomes cross the blood
brain barrier or how the microvascular flow at the barrier affect this is unknown. We hypothesized that flow conditions at the blood brain barrier affect Trypanosome entry through the endothelial
barrier.Methods: Human brain microvessel endothelial cells (HBMEC) were cultured on Electric Cell-Substrate Impedance Sensing (ECIS) flow chambers, which can detect transendothelial electrical
resistance (TEER).  HBMEC were exposed to 2 or 14 dynes/cm2 laminar shear in the presence or absence of trypanosomes for up to 7 hrs.Results: At confluency under static conditions, HBMEC TEER
was 1000 ohms. This value increased 60% when exposed to 2 dynes/cm2 steady flow. The addition of Trypanosoma brucei rhodesiense (Tbr), arrow, caused a rapid 10% drop in TEER. Increasing
shear stress to 14 dynes/cm2 caused a rapid, but transient increase in TEER and tightening of the barrier. A 2nd wave of barrier dysfunction followed and TEER dropped approxiately 20%.Conclusions:
The mechanism by which trypanosomes cross the blood brain barrier differs between low and high flow conditions. Under low laminar flow conditions, the trypanosomes were able to pass through the
blood brain barrier within hours of infection. Under high levels of shear stress, the blood brain barrier appears to be better maintained and did not allow tyrpanosome penetration until several hours.



69.20 Effect of Pulsatile Flow on the Phosphorylation of Yes Associated Protein (YAP)

G. Chitragari1, S. Y. Shalaby1, B. J. Sumpio1, B. E. Sumpio1  1Yale University School Of Medicine,Vascular Surgery/Surgery/,New Haven, CT, USA.

Introduction: Yes Associated Protein (YAP) has been found to regulate cell growth and proliferation based on cell shape and matrix stiffness by altering the level of its phosphorylation.
 Unphosphorylated YAP will translocate from cytosol to nucleus and bind to the TEAD family of transcription factors. We hypothesized that mechanical forces cause a change in cell shape which leads to
dephosphorylation of YAP. The aim of this study was to assess the level of phosphorylation of YAP in human umbilical vein endothelial cells (HUVECs) subjected to pulsatile forward flow
(PFF).Methods: Confluent HUVECs seeded on fibronectin coated glass slides were grown in culture medium containing 20% FBS and exposed to PFF in a parallel plate flow chamber controlled by a
computerized pump for up to 4 hours at 37° C in a humidified CO2 environment. HUVECs incubated in culture medium under static conditions served as control. At the end of experimentation, cell
lysates were prepared and immunobloted with antibodies to phospho-YAP and total YAP.Results: HUVECs exposed to PFF showed a decrease in the phosphorylation of YAP when compared to static
controls. The degree of phosphorylation decreased with time.  Conclusions: PFF has a negative effect on the phosphorylation of YAP which may be responsible for known changes in endothelial cell
proliferation with flow. These results suggest that YAP could be a part of the mechano-signaling pathway for endothelial cells.  



P01. Ev aluating the efficacy of different modalit ies on surv iv al in the treatment of v ery large, lymph node negativ e lung cancers using the National Cancer
Database

A. W. Kim1  1Yale University School Of Medicine,New Haven, CT, USA.

Introduction: Very large non-small cell lung cancers (NSCLC) remain a therapeutic challenge. The objective of this study was to compare the effect of different treatment modalities on the survival of
patients with large, lymph node negative NSCLCs. Methods: The National Cancer Data Base (NCDB) was used to identify patients who were diagnosed with NSCLCs that were greater than 7 cm (T3)
and not associated with lymph node involvement (N0) from 1999-2005. Therapy type was broadly divided into two main categories. Nonsurgical treatments (NST) included chemoradiation (CxR),
chemotherapy (C), radiation therapy (RT), or no treatment (NONE). Primary surgical treatments (PST) included surgery alone (S), neoadjuvant chemoradiation therapy or chemotherapy prior to surgery
(CRS and CS, respectively), surgery followed by chemoradiation therapy or chemotherapy (SCR and SC, respectively), or surgery followed by postoperative RT (S-PORT). 5-year overall survival (OS) was
estimated by the Kaplan-Meier method and comparisons were made using log-rank tests and Cox regression models. Results: Of 1873 patients identified, the mean age was 69±11 years, 64%
patients were male, and 84% were caucasian. 54% underwent NST and 46% underwent PST. PST was associated with improved 5-year OS: 41% vs. 7% and 4% for NST and NONE, respectively
(p<0.0001). [Figure 1] NST 5-year OS for CR, C, RT, and NONE were 10%, 8%, 3%, 4%, respectively (p<0.0001). PST 5-year OS for S, CRS, CS, SCR, SC, and S-PORT were 41%, 60%, 49%, 41%, 53%,
and 23%, respectively (p<0.0001). On multivariate analysis, tumor size ≥10 cm (HR 1.237, 95% CI 1.066-1.435, p=0.005) and performance of pneumonectomy (HR 1.279, 95% CI 1.053-1.555, p=0.013)
were associated with worse OS. Relative to chemoradiation therapy, NONE, C or RT alone were associated with worse OS. Surgery in any combination of chemotherapy or radiation therapy was
associated with improved OS compared. [Table 1] On multivariate analysis of the PST subset, neither CRS, CS, nor SCR was associated with improved OS whereas SC was associated with improved
OS [HR 0.794; 95% CI, 0.528-0938, p<0.0164]. S-PORT was associated with a detrimental effect on OS [HR 1.687; 95% CI, 1.15-2.475, p<0.0075]. Conclusions: Very large, lymph node negative tumors
appear to be optimally treated when surgical therapy is included. Adjuvant chemotherapy augments to the beneficial effect of surgery whereas postoperative radiation therapy is detrimental. These
findings collectively support the use of these treatment modalities as reported in recent studies.





P02 Anomalous Coronaries in the Adult are Best Diagnosed with Preoperativ e Angiography and CTA.

B. Robinson1  1SUNY Medical Center, Syracuse,Cardiothoracic Surgery,Syracuse, NY, USA.

Introduction: Adults with congenital cardiac disease have surpassed children. Patients with anomalous coronary(AC) are increasingly recognized in adulthood. Workup in adults may be different that
children. Multiple reports exist of adults undergoing a range of diagnostic modalities. No one has previously determined the most valuable workup for diagnosis in a contemporary series of adults with
AC. We assessed the hypothesis that workup of adults with AC may be streamlined to coronary catheterization(CC) and CTA. Methods: 27 patients(pts) with AC consisted of five anomalous left
coronaries(ALM), six anomalous left circumflex coronaries(ALCx) and 16 anomalous right coronaries(ARCA). Workup included a combination of EKG, CC, exercise stress test(EST), CT
angiogram(CTA), MRI or nuclear medicine test. IRB approval was previously obtained. Results: ALM pts underwent up to five examinations from CC, to EST, EKG, CTA and echo with average number of
3.8 tests. CC was diagnostic in all 5. EST obtained in 4/5 was abnormal in all 4. Similarly EKGs obtained in 4 were all abnormal. CTA in the last two repaired were abnormal. Echo demonstrated no
abnormal function in both. 6/6 ALCx were diagnosed by CC. 4/6 underwent EST and all 4/4 were abnormal. There were 16 ARCA undergoing up to seven examinations with average of 3.8 tests. 15/16
obtained EKG; only 7 abnormal. 15/16 underwent CC; 15/15 were abnormal. One ARCA did not undergo CC, as diagnosis was made previously by CTA. CTA was obtained in 8/16; positive in 8/8. EST
was obtained in 9/16; abnormal in 5/9. Echo was obtained in 9/16; only abnormal in 1/9. MRA was abnormal in 2/16. Nuclear medicine studies were obtained in 3/16 and all were abnormal.
Conclusions: In summary, EKG was twice as likely to be abnormal in ALM that ARCA. Similarly, EST was 100% abnormal in ALM and only 56% for ARCA. All nuclear medicine tests in ARCA were
abnormal in those with abnormal EST. CC was abnormal in 5/5 ALM, 6/6 ALCx and 15/15 ARCA. CTA was abnormal in all ALM and ARCA when obtained. MRA in two ARCA who had not undergone CTA
were abnormal. Echo never identified an AC origin and rarely demonstrated abnormal function. In conclusion, the two most helpful diagnostic tests in this large group of adults with anomalous
coronaries were CC and CTA.



P03. Creating Functional Myocardium

D. L. Morales1  1Cincinnati Children's Hospital Medical Center,Heart Institute,Cincinnati, OH, USA.

Introduction: Extracellular matrix (ECM) patch made out of porcine small intestinal submucosa (SIS) is FDA approved for patch repair of any tissue in the body. SIS-ECM patch has demonstrated the
potential to remodel into functional tissue. Therefore, our goal was to evaluate the potential of this SIS-ECM patch remodeling into a functional cardiac muscle, in an ovine model. Methods: SIS-ECM
patch (2x2cm) was implanted in right ventricle in 4 animals and followed for 5 and 8 months with euthanasia of 2 animals at each interval. Patch underwent electrophysiologic, echocardiographic and
optical mapping studies. Harvested patches were tested by histology, immunohistochemistry and mechanical testing. Results: Evaluation at 8 months, grossly and histologically demonstrated muscle
cells replacing 60-70% of patch, which by immunohistochemistry was shown to be cardiac myocytes (Figure 1). All patch material tested negative for calcification on Alizarin red stain. On electrical
mapping, RV patch showed organized electrical activity across the patch which was more organized at 8 months compared to 5 months. Mechanical testing by elastic modulus demonstrated significant
reduction in stiffness of the patch over time approaching that of native ventricular muscle consistent with remodeling (Figure 2). Optical mapping also demonstrated conduction at the center of the patch
corresponding to the rate of external pacing. Conclusions: This preliminary study demonstrated that this SIS-ECM patch does not calcify, encourages population of the patch with functional
cardiomyocytes which can contract and conduct organized electrical signals. A follow up to this study is currently underway, involving patch implantation to the RV free wall and in vivo evaluation of
systolic, diastolic function and viability via MRI and 3D electrophysiological mapping via the CARTO mapping system.



>

P04. The Two-Wound Hypothesis

A. G. Hill1  1University Of Auckland,Surgery,Auckland, -, New Zealand.

Introduction: It is hypothesised that abdominal surgery results in the formation of two very different wounds, a skin wound and a visceral wound, both of which are metabolically important. Methods:
This two-wound model forms a simple and helpful model which has formed the basis of my research for the last five years. Results: This hypothesis has allowed me to design and evaluate new
interventions aimed at dampening of surgical injury, transmission of signals, and activation of the profound dysregulatory behaviours initiated via damage to the peritoneum and viscera. Conclusions:
The aim of a shockless operation, which theoretically can be achieved by complete “anoci-association”, or blockade of the afferent neural and inflammatory input from both wounds, is a focus for further
research.



P05. Understanding postoperativ e mortality in elderly patients undergoing emergency general surgery.

J. E. Scarborough1  1Duke University Medical Center,Surgery,Durham, NC, USA.

Introduction: The objective of our analysis was to determine the impact of advanced age on mortality after emergency general surgical procedures using a large multicenter data source. Methods: The
2005 through 2010 American College of Surgeons Participant User Files were used for this analyis. Patients undergoing emergency operation for one of nine common general surgical indications
were included for analysis. Multivariate logistic regression was used to determine the association between patient age and 30-day postoperative mortality after adjustment for a number variables
reflecting comorbid illnesses, preoperative nutritional and physiologic status, procedure complexity, and the presence or absence of major complications. Results: 100,831 patients were included for
analysis. In general, advanced age was associated with increased preoperative comorbidities and postoperative complications. After adjustment for these associations, however, advanced patient
remained an independent predictor of overall and diagnosis-specific mortality and for failure-to-rescue (mortality after the development of a major complication; see Table). Of the 32 variables included
for risk adjustment, the strongest predictor of postoperative mortality for those patients aged ≥80 years was the development of a major postoperative complication (adjusted odds ratio 5.69, 95% CI
4.88-6.59). Conclusions: Advanced age is an indepedendent predictor of mortality after emergency general surgery, even after adjustment for other known perioperative predictors. Failure-to-rescue is
identified as a primary reason for this increase in mortality. Efforts to improve the outcomes of elderly patients who need emergent surgery should focus on prevention of major postoperative morbidity.



P06. Impact of Medicare's Center of Excellence Program on Outcomes of Bariatr ic Surgery

J. B. Dimick1  1University Of Michigan,Center For Healthcare Outcomes And Policy,Ann Arbor, MI, USA.

Introduction: Starting in 2006, the Center for Medicare and Medicaid Services (CMS) has restricted coverage of bariatric surgery to hospitals designated as “Centers of Excellence” (COE) by two major
professional organizations. We sought to evaluate whether the implementation of the COE component of the national coverage decision was associated with improved bariatric surgery outcomes in
Medicare patients. Methods: Using 2004-09 hospital discharge data from 12 states (n=321,464 patients), we studied changes in outcomes in Medicare patients undergoing bariatric surgery. Using a
difference-in-difference analytic approach, we evaluated whether the national coverage decision was associated with improved outcomes in Medicare patients above and beyond existing time trends in
non-Medicare patients. Our main outcome measures were risk-adjusted rates of any complication, serious complications, and reoperations. Results: Over the study period, bariatric surgery outcomes
improved in both Medicare and non-Medicare patients and this change was underway prior to the CMS coverage decision. After accounting for patient factors, changes in procedure type, and pre-
existing time trends toward improved outcomes, there were no statistically significant improvements in outcomes after (vs. before) implementation of the CMS national coverage decision: any
complications (8.0% after vs. 7.0% before; Relative Risk [RR], 1.14, 95% Confidence Interval [CI], 0.95 to 1.33), serious complications (3.3% vs. 3.6%; RR 0.92, 95% CI, 0.62 to 1.22), and reoperation
(1.0% vs. 1.1%; RR 0.90, 95% CI, 0.64 to 1.17). In a direct assessment comparing outcomes at hospitals designated as COEs vs. hospitals without COE designation, we found no significant difference
in any of the three outcomes: any complications (5.5% vs. 6.0%; RR, 0.98, 95%, 0.90 to 1.06), serious complications (2.2% vs. 2.5%; RR 0.92, 95%CI, 0.84 to 1.00), and reoperations (0.83% vs. 0.96%;
RR, 1.00, 95% CI, 0.86 to 1.17). Conclusions: Restricting bariatric surgery to hospitals designated as COEs has not improved surgical outcomes for Medicare beneficiaries. Eliminating this component
of the CMS national coverage decision could enhance access without jeopardizing patient safety.



P07. A New Accrual Monitor ing Tool for Phase III Adult Cancer Clinical Tr ials: Results from the Oncology Clinical Tr ial Accrual Study (OCTAS)

A. T. Schroen1  1University Of Virginia,Surgery,Charlottesville, VA, USA.

Introduction: Low clinical trial accrual presents a major obstacle in advancing cancer care. Tested accrual metrics may improve operational efficiency of clinical trials. We propose a new accrual
monitoring tool for phase III oncology trial management, including guidance in early closure decisions, and offer comparison with NCI Cancer Therapy Evaluation Program (CTEP) Early Closing
guidelines for therapeutic trials. Methods: All phase III trials open from 1993 – 2002 by five US clinical trial cooperative groups (CTCG) generated the training sample used for tool development.
Protocol-specified target accrual and actual monthly accrual data were available per trial. Trials were excluded from analysis if still open to accrual or closure reason was an external factor, such as new
data from another study. Logistic regression models generated probability estimates of sufficient accrual by specific percent of target accrual (PercT) achieved for 6–48 months post-activation. Using an
independent test sample derived from all trials open from 2003 – 2006 by same CTCGs, the OCTAS and CTEP metrics were compared for accuracy in guiding trial closure or continuation. Results: 232
/ 248 eligible training sample trials generated formulae to calculate sufficient accrual probability by PercT for therapeutic and non-therapeutic trials from 6-48 and 6-30 months post-activation
respectively. OCTAS tool evaluation in 57 / 73 eligible test sample trials demonstrated good performance in avoiding closures or continuations in error for both therapeutic and non-therapeutic trials.
Compared to CTEP guidelines for therapeutic trials, OCTAS tool demonstrated slightly more correct closure or continuation predictions at 18 and 24 months, fewer deferred trial management
decisions, but one more continuation in error. Conclusions: The new OCTAS tool for phase III cancer trials worked well within a validation set. Advantages include real-time accrual monitoring,
applicability to both therapeutic and non-therapeutic trial types, and individualized trial decision-making within the dynamic context of a trial's scientific priority and clinical relevance. Using a complement
of metrics may best ensure avoiding trial closures or continuations in error.



P08. Pre operativ e nomogram to predict discharge disposition following pancreatic resection for malignancy

C. Are1  1University Of Nebraska College Of Medicine,Surgical Oncology/Surgery,Omaha, NE, USA.

Introduction: The aim of this study was to develop a preoperative nomogram to predict the discharge status following pancreatic resection for malignancy Methods: The Nationwide Inpatient Sample
(NIS) database (2000-2009) was used to analyze trends in discharge status following pancreatic resection for malignancy. Co-morbid conditions were identified using the taxonomy published by
Elixhauser et al. Discharge disposition was categorized as routine (home without any assistance) or non-routine (discharge to home with assistance or to skilled facility). We developed a nomogram to
estimate the probability of non-routine discharge following pancreatic resection for malignancy. We identified potential predictors of non-routine discharge with a combination of clinical experience,
significance, and availability at time of admission from univariate chi-square tests. Multivariate logistic regression was used to find a predictive model of non-routine discharge. A nomogram was built
with the data from 2000-2005 using techniques described by Iasonos and Brittain. The nomogram was then validated with calibration plots and concordance index using data from 2006-2009. Results:
A weighted total of 21250 patients (2000-2005) were used to create a predictive model and 20390 patients (2006-2009) were used to validate it. The mean total points for the 2000-2005 dataset was
134.7 (SE = 1.25), which corresponded to approximately a 42% non-routine discharge which is similar to the actual observed non-routine discharge rate of 43%. The concordance index was noted to be
0.68 (95% confidence interval of 0.65 to 069). The nomogram was validated using the 2006-2009 dataset. The mean total points for the 2006-2009 sample was 128.5 (SE = 1.70) with an observed non-
routine discharge rate of 46%. The concordance index was noted to be 0.67 (95% confidence interval of 0.65 to 069). Conclusions: This preoperative nomogram may predict the likelihood of non routine
discharge following pancreatic resection for malignancy and can be used as an adjunctive clinical tool in the preoperative counseling of these patients.



P09. Increased Risk Of Deep And Organ Space Surgical Site Infections In Smokers Undergoing Laparoscopic Bariatr ic Surgery

P. L. Turner1  1American College Of Surgeons,Chicago, IL, USA.

Introduction: This study evaluates the surgical site infection risk of current smokers when compared with non-current smokers undergoing laparoscopic bariatric surgery. Methods: The 2005-2011 ACS
National Surgical Quality Improvement Program database was queried for laparoscopic bariatric procedures recorded as the principal procedure. A complete case analysis among morbidly obese
(body mass index ≥40kg/m2) patients was conducted (N=51,733). The distribution of demographic factors, comorbidities and operative details were described stratified by current smoking status,
defined as persons who had smoked within the year leading up to surgery. The outcomes that were analyzed include 30-day incidence of superficial, deep and organ-spaced surgical site infection
(SSI). A multivariate logistic regression model was developed to describe the adjusted odds of each of the SSIs by current smoking status. Results: 51,733 patients met study inclusion criteria, of whom
45,513 (88%) were not current smokers (NCS) and 6220 (12%) were current smokers (CS). Most patients in both groups underwent roux-en-y gastric bypass procedures. There were no differences in
ASA class or the emergent nature of the operation between the two groups. The adjusted odds ratio, when controlling for age, sex, race, BMI categories, comorbid conditions, and type of surgery, was
1.76 for deep surgical site infection and 1.61 for organ space surgical site infection when comparing CS with NCS. Conclusions: Current smokers undergoing laparoscopic bariatric surgery sustain a
nearly 70% increased risk of deep surgical site infection and organ space surgical site infection when compared with non-current smokers.
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P10. General Surgery Graduate Medical Education After a Natural Disaster: Maintaining Quality Training and Case Volume in the Aftermath of Superstorm
Sandy.

R. S. Berman1  1New York University School Of Medicine,Surgery,New York, NY, USA.

Introduction: Although General Surgery (GS) Graduate Medical Education (GME) and training has become increasingly regulated, there is little precedent or preparation for continuity of training after a
disaster that temporarily closes the program's entire hospital system. In the aftermath of Superstorm Sandy on 10/29/12, the 3 hospitals that comprise a single Manhattan (GS) Training Program's
teaching system were evacuated and closed due storm damage. The system includes a private, public and Veterans Association (VA) hospital. This abstract discusses the options chosen to assure
continued training through the disaster and during the hospital restoration. Methods: The duration of closure ranged from 7 weeks (private) to 8 months (VA). The public hospital was closed for 4
months. This GS residency trains 63 total residents, including 45 categorical yearly. Options for continued training included residents being dispersed in small numbers to local/regional (GS)
programs, sending large numbers of residents to programs in other locations, or setting up parallel training services in other hospitals willing to grant privileges and operative time. Results: To
preserve the education-based system that had existed, we organized parallel services by relocating the entire rotation (faculty, residents, NP's and PA's, nurses, and patients) to an accepting hospital.
The private hospital rotations were relocated to 2 other private hospitals, the public hospital rotations were distributed to 3 other public NY hospitals. The VA rotations were relocated to an affiliated VA.
Parallel service structure allowed us to not interfere with or take away cases from the host residency, while maintaining the same resident distribution and the same conferences that existed at our
institution pre-Sandy. The only rotation not able to be organized in a parallel fashion was Trauma, as this would have resulted in services competing for the same patients. We therefore chose to
integrate into a public hospital's existing Trauma Service. Resident working hours and days were modified to assure adherence to duty hour regulations. Resident satisfaction, when on a parallel
services, was higher than when on integrated trauma service, as there was no competition for cases or new patients. The Trauma experience, through attempted integration into an existing training
service, yielded few operative cases for the guest residents. For all other rotations, however, 85% of expected cases were performed despite the loss of the three major hospitals. Conclusions: Hospital
disaster preparedness should include contingency plans for continuation of GME and training, even if the physical buildings require closure. By relocating entire services, along with all educational and
patient care support staff, we successfully trained all levels of residents despite a full hospital system physical plant shutdown. The only area where integration into an existing service was required
(Trauma), failed to reproduce the appropriate training experience.



P11. A TEAMSTEPPS-based Surgical Simulation Curr iculum Improv es Team Skills in Senior Medical Students

A. H. Meier1  1State University Of New York Upstate Medical University,Division Of Pediatric Surgery,Syracuse, NY, USA.

Introduction: Health care delivery has changed dramatically over the last two decades. The hierarchical physician-nurse-patient relationship has been replaced by a multidisciplinary team approach to
patient care due to the increasing complexity of the health care environment. Well-functioning teams can improve patient safety and outcomes. Such functionality, however, depends on personnel well
trained in team-based skills. Unfortunately, most medical school curricula do not provide any formal training in this domain, even though graduating medical students are expected to function as
effective team members as soon as they start their postgraduate training. It is therefore important to provide them with these skils to succeed. The “Team Strategies and Tools to Enhance Performance
and Patient Safety” (TEAMSTEPPS) program, created by the Department of Defense provides a framework to develop curricula for team skills. It emphasizes concepts of leadership, situation
awareness, team support and communication. However, there is limited scientific evidence regarding TEAMSTEPPS' effectiveness as a teaching tool. Our study was designed to investigate whether a
TEAMSTEPPS curriculum provides an effective means to hone senior medical students' team skills. Methods: We integrated a curriculum based on TEAMSTEPPS materials into our senior medical
student residency readiness electives for surgery and emergency medicine. Additionally, the students participated in immersive simulation scenarios before and after the intervention. The simulations
allowed the students to lead a small multidisciplinary team during a postoperative patient crisis. The encounters were videotaped and subsequently rated by two blinded faculty members. We used a
global rating scale provided by TEAMSTEPPS as well as a more detailed modified NOTECHS scale. Further assessment methods included pre and post-intervention multiple-choice (MC) tests and a
self-evaluation questionnaire by the participants. The study received approval by our institutional review board. Results: 17 students completed the study. The participants' overall self-evaluation scores
improved from 12.76 to 16.06 (p < 0.001). The increase was highly significant for all of the TEAMSTEPPS concepts, and highest for leadership skills (2.2 to 3.2, p<0.001). The MC score rose from 84.9%
to 94.1% (p<0.01). The post-intervention video ratings were significantly higher for both instruments (TEAMSTEPPS 2.99 to 3.56, p<0.01, NOTECHS 4.07 to 4.59, p<0.05). Conclusions: Participation in a
TEAMSTEPPS curriculum led to improved self-evaluation and MC scores. Student team skills performance showed significant improvement when evaluated during simulated immersive patient
encounters. We feel that the TEAMSTEPPS framework is suitable to expose medical students to concepts of teamwork and improve their competencies. Team skills training should occur early within
the medical school curriculum to enable remediation of marginal students prior to graduation.



P12. Primary Myofibroblasts Maintain Short-Term Viability Following Submucosal Injection in Syngeneic, Immune-Competent Mice Utilizing Murine
Colonoscopy

J. Yoo1  1University Of California - Los Angeles,Los Angeles, CA, USA.

Introduction: Myofibroblasts are a subpopulation of stromal cells that are believed to play an important regulatory role in inflammation and cancer in the GI tract. While the inflammatory cell signaling
mechanisms that regulate myofibroblast function are being elucidated in vitro, few in vivo models exist to directly study the impact of myofibroblast signal modulation on the overlying epithelium. We
report our early experience with a novel technique utilizing murine colonoscopy that may allow for the real-time in vivo study of myofibroblast-epithelial cell interactions in their natural tissue environment
of the colon. Methods: Primary colonic myofibroblasts (MFB) were harvested from adult FVB mice and were grown in cell culture. MFB were then suspended in serum-free media (1x103 cells/50mL,
1x104 cells/50mL), mixed with Spot® ink, and were then re-implanted endoscopically in anesthetized immune-competent syngeneic mice by submucosal injection utilizing small animal colonoscopy
(Karl Storz Coloview miniendoscopic system). Mice were put back in their housing and were fed a normal diet. A repeat colonoscopy was performed on post-procedure days 2 and 7. Mice were
sacrificed on day 7 and histologic analysis was performed. Results: Submucosal injection of primary myofibroblasts is technically feasible, visualized endoscopically by the appearance of a transient
mucosal wheal, and confirmed histologically. Follow up colonoscopy on post-procedure day 2 confirmed that the injection site can be reliably identified and the overlying mucosa appeared intact. Mice
tolerate multiple endoscopic procedures and multiple submucosal injections without obvious sequelae. Colonoscopic findings on day 7 were notable for an intact-appearing mucosa with an
associated bump at the inked site. Mice were sacrificed on day 7 and histologic analysis suggests that the injected myofibroblasts maintain viability, and do not illicit an inflammatory response or
disrupt the normal histologic architecture of the colon wall. Conclusions: Submucosal injection of primary myofibroblasts using murine colonoscopy is technically feasible and well tolerated in mice.
The injection site can be easily re-identified, serially evaluated, and directly compared to adjacent tissue under the same experimental conditions. Submucosally-injected primary myofibroblasts
maintain short-term viability with minimal disruption to the normal colon architecture of an immune-competent, syngeneic mouse. Successful development of this technique may create a novel platform
for the in vivo study of stromal-epithelial cell interactions that is applicable to any existing mouse model.



P13. Nef-M1, a CXCR4 Peptide Antagonist, Enhances Apoptosis and Inhibits Primary Tumor Growth and Metastasis in Breast Cancer

H. L. Bumpers1  1Michigan State University,College Of Human Medicine,Lansing, MI, USA.

Introduction: Results from studies with animal models suggest that, in many cancers, CXCR4 is an important therapeutic target and that CXCR4 antagonists may be promising treatments for primary
cancers and for metastases. The Nef protein effectively competes with CXCR4's natural ligand, SDF-1α, and induces apoptosis. Here we show that the Nef-M1 peptide (Nef protein amino acids 50-60)
inhibits primary tumor growth and metastasis of breast cancer (BC). Methods: Four BC cell lines (MDA-MB-231, MDA-MB-468, MCF 7, and DU4475) and primary human mammary epithelium (HME)
cells were evaluated for their response to the Nef protein and to the Nef-M1 peptide. The presence of CXCR4 receptors in these cells was determined by RT-PCR, Western blot (WB), and
immunohistochemical analyses. The apoptotic effect of Nef-M1 was assessed by terminal transferase dUTP nick-end labeling (TUNEL). WBs were used to assess caspase 3 activation. BC xenografts
grown in SCID mice were evaluated for the presence of CXCR4 and for their metastatic potential. Results: CXCR4 was present in MDA-MB-231, MCF 7, and DU 4475 BC cells but not in MDA-MB-468 BC
or HME cells. Cells expressing CXCR4 and treated with Nef-M1 peptide or the Nef protein had higher rates of apoptosis than untreated cells. Caspase-3 activation increased in MDA-MB 231 cells
treated with the Nef protein, the Nef 41-60 peptide, or Nef-M1. Nef-M1, administered to mice starting at the time of xenograft implantation, inhibited growth of primary tumors and metastatic spread.
Untreated mice developed diffuse intraperitoneal metastases. Conclusions: We conclude that, in BCs, Nef-M1, through interaction with CXCR4, inhibits primary tumor growth and metastasis by causing
apoptosis.



P14. A Meta-Analysis of the Effect of Prophylactic Central Compartment Neck Dissection on Locoregional Recurrence Rates in Patients with Papillary Thyroid
Cancer

T. S. Wang1  1Medical College Of Wisconsin,Surgery / Surgical Oncology,Milwaukee, WI, USA.

Introduction: It is not known if prophylactic central compartment neck dissection (pCND), in conjunction with total thyroidectomy, decreases rates of locoregional recurrence in patients with papillary
thyroid cancer (PTC). The majority of studies are single-institutional, retrospective studies, and a randomized, prospective trial is thought to not be feasible, given the prohibitively large sample size
required. This study represents the largest and most current meta-analysis on the effects of pCND on locoregional recurrence rates. Methods: A meta-analysis was performed of reported recurrence
rates of clinically node-negative PTC in patients treated with total thyroidectomy (TT) alone or TT and pCND. A systematic literature review was performed; two investigators independently reviewed 111
studies. Study quality was assessed using the Methodological Index for Non-Randomized Studies (MINORS) scale. The primary outcome was locoregional recurrence of PTC; secondary outcomes
included rates of postoperative hypocalcemia, recurrent laryngeal nerve (RLN) injury, and postoperative bleed. Results: Eleven studies capturing 2,318 patients met the inclusion criteria. Overall, the
recurrence rate for patients undergoing TT/pCCND was 3.8% (95% CI: 2.3 – 5.8%). In the six comparative studies, which included 1,740 patients, 995 patients undergoing TT and 745 patients
undergoing TT/pCCND, the overall recurrence rate was 7.6%: 7.9% in the TT group and 4.7% in the TT/pCCND group. The relative risk (RR) of recurrence was 0.59 (CI: 0.33–1.07), favoring a lower
recurrence rate in the TT/pCCND arm. The number of patients needed to be treated (NNT) in order to prevent a single recurrence would be 31. The RR for permanent hypocalcemia was 1.82 (95% CI:
0.51 – 6.5) and for permanent recurrent laryngeal nerve injury was 1.14 (95% CI: 0.46 – 2.83). Conclusions: Our results demonstrate no difference in recurrence or long-term complication rates between
patients undergoing TT or TT and pCND, suggesting that pCND can be performed safely. Based on the NNT of 139 patients, it does not appear that pCND confers a meaningful reduction in the risk of
locoregional recurrence of PTC.



P15. Silk Fibroin-Decorin Scaffolds for Ventral Hernia Repair

A. Mathur1  1University Of Texas MD Anderson Cancer Center,Plastic Surgery-Research,Houston, Texas, USA.

Introduction: Reconstructive surgery with biomaterials is commonly used to repair musculofascial defects in the abdominal wall that result from traumatic injury or ventral hernia. Current options
include autologous tissue (fascial grafts or tissue flaps), which are limited in supply, synthetic materials such as polypropylene (PP mesh) that cause bowel adhesions, and naturally derived
degradable extracellular matrix (ECM) scaffolds (acellular dermis, small intestine submucosa) that are animal or human derived, expensive, limited in size, and provide limited control of architecture per
patient specific geometry or initial mechanical properties. In this study, we have developed silk fibroin-decorin (SFD) scaffolds with controllable microstructure and mechanical properties for hernia
repair in order to provide patient specific design and improve outcomes. Methods: An established acute ventral hernia repair model using female Hartley guinea pigs (500–600 g) was used. Animals
were grouped according to the implanted materials (n=7 per group). Polypropylene (PP) mesh and porcine acellular dermal matrix (PADM) were utilized as controls for SFD scaffolds. To be clinically
relevant, SFD/PADM composites with SFD or PADM facing the peritoneal cavity were also included. At week 4, each repair site underwent gross observation and evaluation of adhesion grade and
strength using the established Butler Adhesion Scale. The ultimate tensile strength (UTS) and elastic modulus (EM) at the muscle-implant interface were measured using uniaxial tensile testing and
compared with the unwounded native abdominal wall muscle. Transverse sections of full-thickness abdominal wall (the repair site, adjacent abdominal wall, and attached viscera) were fixed with
formalin. Remodeling pattern at repair site was studied by Movat staining. Blood vessels were stained with anti-Factor VIII for neovascularization evaluation. Results: The use of SFD resulted in a lower
percentage of adhesion coverage area and adhesion grade than PP mesh (P<0.05), but higher than PADM or composites (P<0.05). There was no difference in the mechanical propertis between SFD
group and the native abdominal wall muscle. Histological analysis showed that SFD scaffolds remodeled in 3-D with homogeneous cell distribution throughout the repair site. The remodeled SFD site
integrates into the adjacent abdominal wall musculofascia at the muscle-implant interface. Vascular density was higher at the muscle-implant interface than the center site (P<0.05). Cell infiltration in
PADM in PADM group or composite groups was low, and no neovascularization was observed in PADM group or composite groups. Conclusions: SFD scaffolds facilitate musculofascial regeneration
by integrating at the scaffold-muscle native tissue interface.



P16. Applications of Perfluorocarbon Gas Loaded Iron-Silica Nanoshells in Ultrasound Guided Breast Cancer Surgery

S. L. Blair1  1University Of California - San Diego,Surgery,San Diego, CA, USA.

Introduction: Most breast cancers are detected by imaging before they are palpable; therefore image guided surgery is essential for surgical breast cancer treatment. The traditional method of wire
localized excisions of breast cancers has a positive margin rate of approximately 20-50%. Patients either have to have additional surgery to excise the tumor microscopically or risk a higher chance of
tumor recurrence. The purpose of this project is to develop an intra-operative method of localizing breast tumors using ultrasound which could more accurately outline non-palpable breast cancers to
decrease positive margin rates. Methods: As a safe alternative for image guided surgery with low positive margin rates, gas-filled hollow Fe-doped silica particles have been developed, which can be
used for ultrasound-guided surgery even for multiple foci. The function of the Fe doping is to render the silica shells biodegradable. The particles are synthesized through a sol-gel method on a
polystyrene template, and calcined to create hollow, rigid nanoshells. The Fe-doped silica shell is derived from tetramethyl orthosilicate (TMOS) and iron ethoxide, which forms a rigid, mesoporous
shell upon calcination. The nanoshells are filled with perfluoropentane (PFP) vapor. Results: Quantification of the unique biodegradable gas filled nanoshell particle functionality, signal persistence and
acoustical properties have been performed using various phantoms including ultrasound gel, chicken breast, and excised human mastectomy tissue. In vitro studies have shown that continuous
particle imaging time is up to approximately 45 minutes. In vivo particle injection longevity studies have been performed in rabbit and mouse models which show signal presence even ten days post
injection. 111In-DTPA radiolabeling has been used to study biodistrubitution of the nanoshells by gamma scinitigraphy and gamma counting over the course of 72 hours using both intratumoral and
intravenous administration in Py8119 breast cancer bearing nude mice. With intratumoral administration, the particles are well retained by the tumor. Intravenously administered nanoparticles in healthy
animals primarily accumulate in the liver which is expected for nanoparticles of this size regime. A single dose acute toxicity test in healthy female Swiss white mice has revealed that there is no
observed toxicity by serum biochemistry and hemotology at an intravenous dose of 20 mg/kg over the course of 10 weeks. Conclusions: Conclusion: Overall, Fe-doped silica nanoshells may prove as
an effective intratumoral ultrasound marker for intra-operative localization and resection of non-palpable breast cancers.



P17. (In-)Efficiencies in the Preoperativ e Imaging Ev aluation of the Medicare Breast Cancer Patient

R. J. Bleicher1  1Fox Chase Cancer Center,Department Of Surgical Oncology,Philadelphia, PA, USA.

Introduction: Breast cancer evaluation requires physical examination and imaging for preoperative diagnosis and assessment of surgical treatment options. While imaging remains a critical
component of that assessment, the burden of patient (pt) return visits for imaging is unknown. Methods: SEER-Medicare data were reviewed for women developing breast cancer (1992-2005). The
preoperative interval was defined as the 1st physician encounter for a breast-related diagnosis until therapeutic surgery. Pts without >6 mos of data before that interval, those having Stage 0 or IV
disease, preoperative chemotherapy or preoperative radiotherapy were excluded. Imaging modality counts exclude image-guided biopsy claims. Results: Among 353,265 Medicare pts developing
breast cancer, 67,751 women >65 y of age had simultaneous breast surgery with lymph node staging. In the 6 mos before the preoperative interval, mammograms (MMGs), breast ultrasounds (USs),
and breast MRIs were performed in 34,192 (50.5%), 16,936 (25.0%), and 180 (0.3%) pts respectively, while during the preoperative interval, MMGs, USs, and MRIs were performed in an additional
30,414 (44.9%), 17,983 (26.5%), and 1,409 (2.1%) respective pts. Imaging was performed on >2 dates during the preoperative interval in 4.9% of pts in 1992, rising to 19.4% in 2005 (trend, p<0.0001).
During that interval, there were >2 encounter dates for MMGs in 7.0% of pts, rising from 3.9% in 1992 to 8.8% in 2005 (trend, p<0.0001); for US, 3.6% overall, rising from 0.2% in 1992 to 6.6% in 2005
(trend, p<0.0001). Multiple MRI encounters occurred in 0.2% overall, increasing to 0.6% in 2005 (trend, p<0.0001), while single MRI use increased from <0.1% in 1994 to 8.3% in 2005 (trend, p<0.0001).
In the preoperative interval, use of >1 imaging modality on any given date increased from 4.3% in 1992, to 27.1% in 2005. Among those with imaging, there was low correlation between number of
imaging dates and number of modalities on any given date (rs= 0.13, p<0.0001). MMGs accounted for 71.9% of the days where 1 modality was performed alone, but MRI was performed alone 94.1% of
the time. Total preoperative interval dates was inversely related to age (p<0.0001) and differences in the mean number of imaging dates by race and stage were minor (all <0.3 days, univariate).
Poisson regression for risk of greater numbers of imaging dates shows diagnosis year of 2005, and Black race to have the greatest (1.21) and lowest (0.74) incident rate ratios, respectively.
Conclusions: Preoperative breast imaging claims on multiple dates have been increasing substantially, suggesting the patient's time burden for such evaluation is rising. This trend is present despite
multiple imaging modalities being performed more frequently on the same date. Efforts to further consolidate imaging visits to lower that burden should be undertaken where possible in the Medicare
population, for whom advanced age, in itself, may provide its own challenges.



P18. Patients' Preferences and Trade Offs for the Treatment of Early Stage Hpeatocellular Carcinoma

M. Molinari1  1Dalhousie University,Surgery,Halifax, Nova Scotia, Canada.

Introduction: RFA and HR provide similar survival for ES-HCC. While RFA has a higher recurrence rate, HR comes with more risks of complications and mortality. When multiple treatments are
available, patients should be enabled to direct their preferred therapy. Yet there is lack of knowledge on patients' preferences for the treatment of ES-HCCs. The primary objective of this study was to
assess treatment preferences between hepatic resection (HR) and radiofrequency ablation (RFA) for early stage hepatocellular carcinoma (ES-HCC). Methods: A cohort of 75 cirrhotic adults was
educated about the natural history of HCC, treatment options and the risks and the benefits of HR and RFA. Probability trade-off interviews were used to elicit participants' preferences between the two
treatments and the strength of their decisions. Results: RFA was preferred by 70% of participants (P=0.001) who identified the risk of perioperative morbidity (50%) and mortality (18%) of HR as the
main reasons for their decision. Participants changed their minds if HR could provide better 5-year (>15%) and 3-year disease-free (>10%) survival when compared to RFA. Their preference also
changed when RFA had a median 8% risk for complications, 5% for mortality, 8% for non radical therapy and 5% for tumor seeding. Conclusions: Informed cirrhotic patients prefer RFA for the treatment
of ES-HCC. Participants who preferred RFA were more concerned about the risks of perioperative morbidity and mortality of HR than long term cancer outcomes. Patients' values and attitudes towards
risks and benefits for the treatment of ES-HCC should be explicitly elicited and maybe included in future guidelines.



P19. Beta-Catenin Mediates Cellular Inv asion and Metastases in Ewing's Sarcoma

S. Z. Soffer1  1North Shore University And Long Island Jewish Medical Center,Division Of Pediatric Surgery,Manhasset, NY, USA.

Introduction: Celecoxib, a COX-2 inhibitor, has been shown to prevent lung metastases in Ewing's Sarcoma (ES) via a COX-2 independent pathway that may involve downregulation of β-catenin and
inhibition of cellular invasion. To confirm β-catenin as the critical mediator, we hypothesized that celecoxib's effect on invasion could be overcome by increased levels of β-catenin. Methods: ES cells
were treated with an inhibitor of GSK-3β (a kinase which targets β-catenin for degradation) and increased β-catenin was confirmed by western blot. Additionally, a subset of ES cells were transfected
with a β-catenin expression vector. Untreated, GSK-3β-inhibited and transfected ES cells were then cultured in standard media +/- celecoxib or rofecoxib, a more selective COX-2 inhibitor with different
off-target effects. These cells were used for Boyden Chamber invasion assays in medium supplemented with celecoxib, rofecoxib, or solvent. After 48 hours, cells that invaded through the assay were
stained and counted. Results: Celecoxib-treated cells had decreased invasion compared to controls, whereas rofecoxib-treated cells showed no inhibition of invasion. Cells treated with GSK-3β
inhibitor had an increase in number of invaded cells and resulted in a partial rescue of celecoxib's inhibition (p<0.001). Cells transfected with the expression vector also showed increased invasion
compared to untreated transfected cells (p=0.05), and when compared to non-transfected cells treated with celecoxib (p<0.001). Western blot confirmed increased levels of β-catenin in cells treated
with GSK-3β inhibitor. Conclusions: Celecoxib inhibits invasion of ES cells via downregulation of β-catenin. This inhibition is overcome by increased β-catenin levels, affirming the key role of β-catenin
as a critical mediator of the metastatic process in ES. β-catenin may be an important target for anti-metastatic strategies.



P20. Anal Squamous Cell Cancer in Afr ican Americans With and Without HIV: A Comparativ e Study.

D. Wood1  1Morehouse School Of Medicine,Colon And Rectal Surgery/General Surgery/Morehouse,Atlanta, GA, USA.

Introduction: It is estimated that 6,230 people were diagnosed with anal cancer in 2012. Squamous cell carcinomas of the anus (SCCA) is the most common form of anal cancers. The incidence of
anal cancer has continued to increase over the last few decades especially in African Americans. African Americans, particularly men, historically have had a low survival rate. In the era of highly active
anti-retroviral therapy (HAART), few studies exist comparing oncologic outcomes of HIV-positive and HIV-negative with SCCA, especially in African American patients. Here, we retrospectively review
oncologic outcomes of SCCA in African Americans with and without HIV. Methods: We queried the registry of a county hospital in a urban city for all African American patients, ages 18 to 89, diagnosed
with squamous cell anal cancer from 2000 to 2007. All patients were staged according to the AJCC sixth edition staging classification for anal carcinoma. We reviewed demographics, comorbidities,
and oncologic treatment and outcomes. Patients were then divided into two cohorts: Cohort A (HIV-negative patients) and Cohort B (HIV-positive patients) and compared using MedCalc. Results: A total
of 44 patients were identified. Of these, 30 were African American and 26 had SCCA. Nineteen (73.1%) were HIV positive and seven (26.9%) were negative. Seventy four percent of HIV-positive patients
were on HAART therapy at the time of diagnosis. The HIV positive cohort was younger (p=0.001) and mostly male compared to the HIV negative cohort (p=0.0002). There was no difference seen primary
payer insurance status among the two cohorts. There was no difference in T, N, M stage for both cohorts. HIV-positive patients were more likely to receive non-operative therapy. The 5-year survival rate
for all patients was 61.5%. The 5-year survival rate for HIV-positive and negative patients were 63.2% and 57.14%, respectively. Factors that did have a significant impact on 5-year survival were nodal
status, metastasis, AJCC stage, and patients who received no treatment. Conclusions: In the post HAART era, HIV-positive African Americans are at higher risk of developing SCCA. However, the
prognosis of HIV -positive African Americans is similar HIV-negative African Americans with SCCA. There are several other clinical variables that correlate with 5-year survival of SCCA patients such as
tumor biology, lymph node status, and the presence of metastasis. However, there was no difference in treatment, sequence of treatment, type of surgery, insurance status, or comorbidites such as
hepatitis, hypertension, diabetes, hyperlipidemia, anal herpes or anal fistulas between the two cohorts that would suggest clinical contributions to poorer oncologic outcomes in HIV-positive African
Americans.



P21. The Quality of Surgery for Primary Hyperparathyroidism in California, 1999-2008

M. W. Yeh1  1University Of California - Los Angeles,Section Of Endocrine Surgery,Los Angeles, CA, USA.

Introduction: Recognition of the volume-outcome relationship has correlated with a trend toward regionalization of certain procedures. We examined trends in outcomes of surgery for primary
hyperparathyroidism over a 10-year period. Methods: Data on all patients who underwent parathyroidectomy (PTx) from 1999 to 2008 were obtained from the California Office of Statewide Health
Planning and Development. Renal transplant recipients and dialysis patients were excluded. Hospitals were categorized by PTx volume: Group A, 1 to 4 operations annually; B, 5 to 9; C, 10 to 19; D, 20
to 49; E, >49. Complication rates and the percentage of cases requiring re-operation were analyzed. Results: A total of 17,091 cases were studied. Annual case volume in the state grew from 990 to
2,746 (177% increase) over the study period, corresponding to a 147% increase in the per capita PTx rate. High-volume hospitals (Groups D and E) were more likely to perform outpatient PTx than low-
volume hospitals (36% vs 29%, p< 0.0001). The proportion of cases performed by high-volume hospitals increased from 6.36% to 20.5% (p<0.001), while the overall complication rate declined from
8.7% to 3.8% (p<0.001). Complication rates were inversely related to hospital volume (Group E, 3.9% vs Group A, 5.2%), (p<0.05). Re-operation was performed in 373 cases (2.2%), with 92% of re-
operations being performed within three years of initial surgery. The rate of re-operation remained constant during the study period. The re-operation rate was inversely and nonlinearly related to
hospital volume. The re-operation rate fell below 1% at a volume of 12 cases annually, whereas an exponential rise in the re-operation rate was observed for hospitals performing fewer than 6 cases
per year. Conclusions: Surgery for primary hyperparathyroidism has grown safer and more common over time. Case volume strongly influences the re-operation rate.



P22. Sonoelastography and the Distinct Features of Breast Histology

M. Martin1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Sonoelastography (SE) is an evolving breast imaging tool that has a theoretical and practical basis. Breast cancer is generally firmer and less elastic than adjacent tissue. SE creates a
color image by combining compression and ultrasonography to produce displacement of the surrounding tissue and thus estimates the hardness lesion. A quantitative score can be obtained from the
color image created over the lesion, such that benign lesions usually appear light (green and red) and malignant lesions usually appear dark (blue). Cystic lesions may have a distinct blue-green-red
(BGR) sign. Currently, there is no consensus regarding the classification of sonoelastographic lesions, and there is a paucity of literature regarding associated histopathology. The purpose of this study
was to evaluate the usefulness of SE by differentiating various features of benign and malignant breast lesions. Methods: SE was performed in 103 patients between January and August 2012. One
hundred and twelve lesions (39 malignant, 73 benign) were identified and the mean age of the patients was 48.9 years. SE scores were assigned according to the Tsukuba Elasticity Score (TES)
system and correlation was made with the final pathology. The patients' charts were reviewed for demographics, pathology reports, and other imaging studies. Descriptive statistics were performed.
This study was approved by the Institutional Review Board of Michigan State University. Results: Malignant lesions had a TES of 3.21 ± 1.1 (mean ± SD), mean BI-RADS of 4, 84.4% (27/32) were ER +,
78.1% had TES of 2-4, 68.8% (22/32) were PR +, 7.7% (2/26) were Her-2 Neu +, 15.6% (5/32) were triple negative infiltrating ductal carcinoma with a TES of 3-5. Calcifications were identified in 67.7%
(21/31) lesions. All malignant lesions had a TES of 2 or higher, and 82.1% (32/39) were infiltrating ductal carcinoma. The mean TES for benign lesions was 1.84 ± 1.3, which was significantly less than
the mean TES of malignant lesions (p<0.001). Only 6.8 % (5/73) of the benign lesions had a TES of 4 or 5. A TES of 0, indicating a BGR sign, was found in 19 benign lesions with 16 being cysts and the
other 3 were fibroadenoma, hyperplasia, and fibrocystic breast tissue. Sixteen other benign cysts did not have a BGR sign and had a TES that ranged from 2 to 4. Conclusions: SE can be a useful
diagnostic aid in the detection and differentiation of malignant and benign breast tissues.



P23. Diagnostic Accuracy of Sonoelastography in the Diagnosis of Small and Large Breast Lesions

N. M. Zaremba1  1Michigan State University,Department Of Surgery,Lansing, MI, USA.

Introduction: Recently, sonoelastography (SE) has emerged as a complimentary modality to traditional B-mode ultrasonography (USB) to improve breast tumor characterization. SE superimposes a
color image on the USB image, and specific color patterns represent different degrees of tissue elasticity. The Tsukuba Elasticity Score (TES) is the most commonly used visual scoring system. It is
based on the principle that stiffer (less elastic) lesions appear darker (e.g., blue) and are assigned a higher score (range 0-5), whereas softer (more elastic) lesions appear lighter (e.g., green) and are
assigned a lower score. In the small base of literature on SE it has been suggested that TES may perform better than USB alone in the characterization of small malignant masses (<1 cm) that often
have benign morphology on USB. However, intrinsic tissue elasticity should not depend on the size of the mass. This study had two aims; the first was to determine if the size of a breast mass affects
the reliability of SE in differentiating benign and malignant non-cystic breast tumors and the second was to determine the reliability of SE in the differentiation between simple and complex cystic
lesions. Methods: From January 2012 to September 2012, 112 breast lesions in 108 patients (age 15-90) were examined using SE. The lesions were further divided by type (cyst vs. non-cyst) and size.
The lesions were stratified by size as follows: small < 1.0 cm, moderate 1.0 - 2.0 cm, and large > 2.0 cm. The average TES was determined for each type of lesion and compared to each size category.
Sensitivity, NPV, and PPV were calculated for each size group and comparison statistics were performed. Final diagnosis was made on the basis of histopathologic findings as noted by final pathology
reports. The study was approved by the Institutional Review Board of Michigan State University. Results: The overall difference of TES for benign lesions (1.8 ± 1.3 (mean ± SD), n = 73) versus malignant
lesions (3.2 ± 1.1, n = 39) was statistically significant (p < 0.001). When lesions were further divided based upon type and size, the TES for small benign lesions was significantly less than the TES for
malignant non-cystic lesions (p = 0.01). Similarly, the TES for moderate sized benign lesions was significantly less than for malignant non-cystic lesions (p = 0.01). However, there was no significant
difference in mean TES between benign and malignant large size non-cyst lesions (p = 0.12). When simple and complex cystic lesions were compared in the small, moderate, and large size
categories, there was no significant difference in respect to their TES (p = 0.84, 0.69, and 0.17, respectively). Conclusions: SE is a useful diagnostic tool in the characterization and differentiation of both
benign and malignant non-cystic breast tumors less than 2.0 cm. SE is a reliable diagnostic tool for identifying, but not differentiating simple and complex breast cysts, regardless of size.



P24. Lack of Lymph Node Ev aluation in Early Stage Breast Cancer: Epidemiology and Surv iv al

S. L. Chen1  1City Of Hope National Medical Center,Surgery,Duarte, CA, USA.

Introduction: Lymph node evaluation (LNE) is a key component in breast cancer staging. There are a number of breast cancer patients that do not have surgical LNE. We sought to describe the
prevalence of this phenomenon. We hypothesized that these patients would be less likely to receive other indicated care such as radiation therapy. Methods: The Surveillance Epidemiology and End
Results (SEER) registry was used to identify patients with invasive ductal/lobular breast cancer from 1998-2009. Inclusion criteria included patients >18yo with a single Stage I/II breast cancer. Logistic
regression was used to analyze factors correlating with lack of LNE. Inappropriate omission of radiation therapy (RT) was defined as those not having radiation therapy recommended and had LNE
omitted, those who undergo a lumpectomy, or mastectomy performed for size>5cm or T4 disease. Cox Regression was utilized for multivariate analysis. Survival comparisons were made to patients
likely to be clinically node negative defined as N0 patients or with <2cm lymph node metastases. Results: 21,570 out of 266,905 eligible patients (8.1%) did not undergo a LNE. Of those without LNE,
76.7% underwent a lumpectomy. Patients who did not have LNE were more likely to be older (>70), single, rural, and have smaller tumors (p<0.001). Hormone receptor status and type of surgery
performed were not significant factors. Only 74.5% of patients without LNE had appropriate adjuvant RT, compared to 88.7% of those undergoing LNE (p<0.001). After adjustment for other factors,
survival was decreased in patients without LNE as compared to those undergoing LNE (HR=2.19, 95%CI 2.15-2.26). In a subset of age>70 and T1 tumors, the same decrease in survival was seen.
(HR=2.2, 2.1-2.29). Conclusions: LNE is generally recommended in early stage breast cancer, but there continues to be a significant percentage who do not undergo LNE. This is more common in
older patients with smaller tumors; however, 4.4% of the youngest patients with larger tumors had LNE omitted. Survival is decreased in this broader group. While this may represent case selection
bias, omission of LNE in smaller tumors and its impact on survival may merit further study in a more controlled setting.



P25. Predicting a Negativ e Axilla After Positiv e Sentinel Node Biopsy

C. V. Godellas1  1Loyola University Chicago Stritch School Of Medicine,Surgical Oncology/Surgery,Maywood, IL, USA.

Introduction: Historically, nearly all breast cancer patients with a positive sentinel lymph node (SLN) underwent subsequent axillary lymph node dissection (ALND). However, up to 70% of these patients
had negative non-sentinel lymph nodes, and thus, nomograms were developed to predict the likelihood of remaining positive non-sentinel lymph nodes. The utility of an ALND has been the focus of
recent debate. Here, we sought to evaluate the significance of SLN gamma counts following injection of a radiolabeled tracer, and to validate true orderly progression of disease. Methods: Our
pathology database was queried for women diagnosed with invasive breast cancer who underwent breast surgery and SLN biopsy from 1/1/2010 to 7/11/2012. As part of a routine SLN biopsy, all
patients had preoperative lymphoscitigraphy and injection of Isosulfan blue dye. The axilla was evaluated using a gamma probe to identify and remove “hot” lymph nodes, and visual inspection to
identify "blue" nodes. Once a node was removed, a 10 second gamma count for that particular node was assessed. Lymph node identification was repeated until no significant activity, or blue nodes,
remained. The lymph nodes were then labeled in descending order according to their respective gamma counts, and were sent to pathology for further evaluation. Only those women with at least one
positive and one subsequent negative SLN who proceeded with an ALND were included. Results: There were 10 patients identified who met these criteria. All were women, ages 40-71 (median 57
years). All had invasive ductal carcinoma and 2 had bilateral disease. Surgical treatment included 5 ipsilateral mastectomies, 3 bilateral mastectomies, and 2 breast-conserving operations.
Histopathology revealed 2 grade I tumors, 6 grade II, and 2 grade III. Lymphovascular invasion was noted in 2 specimens. Further analysis demonstrated 8 ER/PR+ tumors and 3 HER2+. Tumor size
ranged from 0.15-3.7cm (median 1.85cm). SLN biopsies included 2-4 lymph nodes (median 2), and only 1 was frequently positive (range 1-2, median 1). SLN#1 was associated with the first
identification of metastases in 8 of 10 patients, while SLN#2 was first positive in the other 2 women (p<0.05). SLN#3 was negative for all 4 patients where SLN#2 was positive. Completion ALND
removed 4-26 lymph nodes (median 14), and none of them were positive for metastases. Conclusions: In women with invasive breast cancer, SLN#1 is most often the first metastatic node identified on
biopsy. However, if one positive SLN is identified, the absence of metastases in the lymph node with the lowest gamma count predicts a high probability of complete metastatic lymph node resection
(100% accuracy in this study). In contrast, various nomograms predicted a 7-32% likelihood of additional metastases in non-sentinel lymph nodes. As such, patients with an overall decreased risk of
residual metastatic lymph nodes are not likely to benefit from subsequent ALND.



P26. Liv er Transplant Recipients Experience Depression, Cognitiv e Impairment and Brain Atrophy

S. K. Geevarghese1  1Vanderbilt University Medical Center,Division Of Hepatobiliary Surgery And Liver Transplantation, Department Of Anesthesiology,Nashville, TN, USA.

Introduction: The incidence of neuropsychological dysfunction and the anatomic brain findings after liver transplantation are poorly understood. Methods: We conducted two cohort studies within the
BRAIN-ICU cohort of 826 patients admitted to the intensive care unit with either respiratory failure or shock. In the first cohort study, we examined the neuropsychological outcome of 38 post-liver
transplant patients using the Beck Depression Inventory II (BDI-II) and Repeatable Battery for the Assessment of Neuropsychological Status (RBANS, measuring global cognition) at 3 and 12 months.
The second cohort consisted of 47 patients including 11 post-liver transplant patients who had brain MRI to determine brain volumes at discharge and at 3-month. Linear regression was used to
examine independent associations between delirium duration (measured by the Confusion Assessment Method for the ICU) and brain volumes, including an interaction between delirium duration and
receipt of a liver transplant. Results: Our 38 patient cohort had a median age of 56 and APACHE II of 26. A Short Informant Questionnaire for Cognitive Decline in the Elderly score of 3.2 (3.0-3.3)
suggested absence of pre-existing cognitive impairment. Of the 23 of 26 (88%) eligible patients at 3 months, 17% had moderate to severe depression on the BDI-II, and 35% had borderline to extremely
low cognitive function on the RBANS (>1.5 standard deviation decrease compared to population mean). At 12-month follow-up, 12 (57%) of 21 eligible patients were assessed and 25% had moderate
to severe depression, and 45% had borderline to extremely low cognitive function. Visuospatial/construction deficits were most pronounced. The 47 patients who completed the MRI protocol had a
median age of 58; 70% had delirium. At discharge, after adjusting for age and liver transplant, increased delirium duration was independently associated with lower hippocampal volume (p=0.004), with
trends towards overall greater ventricle-to-brain ratio (increased atrophy) (p=0.08). At 3 months, increased delirium duration (p=0.04) and receipt of liver transplant (p=0.09) were both associated with
smaller thalamic volume; post-liver transplant patients showed a stronger association between longer duration of delirium and smaller thalamic volumes (p interaction=0.07) (Figure). Conclusions:
Approximately 1 in 5 liver transplant patients had clinically significant depression and over a third had borderline to extremely low cognitive function at 3 and 12 months follow-up. These deficits may
have negative implications for medication adherence and quality of life. Delirium duration was associated with hippocampal (declarative memory) and overall brain atrophy in patients including those
after liver transplant in our pilot investigation.



P27. Utilizing Social Media to Improv e Organ Donation

A. M. Cameron1  1Johns Hopkins University School Of Medicine,Baltimore, MD, USA.

Introduction: Currently, the need for organs vastly outpaces the available supply, with over 100,000 Americans waiting on an organ transplant waitlist. Over the last twenty years, despite the efforts of
many in the public health arena, the number of donors has remained relatively static while the number of individuals awaiting transplantation has increased almost tenfold. New efforts to increase
organ donation through public education are necessary to address the waiting list of over 100,000 patients. Methods: Launched in 2004, Facebook is the largest online social network service in the
world, with approximately 150 million active users in the United States and over 900 million worldwide. After collaborative planning between leadership at Facebook and members of the transplant team
at Johns Hopkins, the Living Legacy Foundation of Baltimore, and Donate Life America, a decision was made by Facebook to alter their “Timeline” platform to allow specification of organ donor
designation. If a Facebook member decided to select “organ donor” on their profile, they were immediately offered a link to their appropriate state donor registry and their Facebook friends were all
made aware of the new profile change. For those not yet decided, educational materials were offered by internet link to provide information on donation facts and myths. Facebook implemented and
announced this organ donor initiative on May 1, 2012. We sought to quantify and understand the immediate effect of Facebook's organ donor initiative. Results: On the first day of the Facebook organ
donor initiative, there were 13,054 new online registrations, representing a 21.1-fold increase over the baseline average of 616 registrations. This first-day effect ranged from 6.9x (Michigan) to 108.9x
(Georgia). Registration rates remained elevated in the following 12 days. During the same time period, no increase was seen in registrations from the DMV. Conclusions: In this national study of the
immediate impact of a social media based intervention on organ donor registration rates, we have shown that online registration rates in the United States increased dramatically after the Facebook
organ donor initiative. The effect of this initiative varied by state, with the impact on registration rates ranging from 6.9x to 108.9x on the first day. Novel applications of social media may prove effective in
increasing organ donation rates and likewise might be utilized in other refractory public health problems in which communication and education are essential. This inititative has since been deployed in
17 countries around the world and further efforts are now underway to develop a Facebook-based application which would facilitate the identification of appropriate living donors for those awaiting organ
transplantation.



P28. Incidence of Aborted Donor Hepatectomy Decreases with Center Experience

E. A. Pomfret1  1Lahey Hospital And Medical Center,Transplantation And Hepatobiliary Diseases,Burlington, MA, USA.

Introduction: We surveyed the international live donor liver transplant community to obtain information concerning practices employed and outcomes achieved, with emphasis on factors affecting donor
safety. Respondents were asked to comment on a variety of issues related to the procedure and outcome. Here we report the results associated with LD aborted hepatectomy (AH). . Methods: A web-
based worldwide survey was sent to all identified centers performing LDLT. Customized survey emailed to liver transplant programs identified as live donor center by review of data from ASTS, ILTS,
UNOS, European transplant registries, Asian Transplant Society, and personal contacts of the authors. Results were de-identified, then analyzed and grouped according to total number of LDLTs
performed by the center. Group 1= <50 LDLTs; Group 2 = 51-200 LDLTs: and Group 3 = >200 LDLTs. Statistical analysis was performed with SPSS software with significance defined as p < 0.05.
Results: A total of 68 centers worldwide completed the survey section dealing with LD aborted hepatectomy. A total of 125 AH were reported by 41 programs; 27 centers reported no AH. Donor reasons
were cited for 96 AH and recipient reasons for the remaining 29. Abnormal biliary or vascular anatomy accounted for 41 (42.7%) donor related AH, followed by unexpected donor pathology (n=31,
32.3%). Major recipient related reasons for donor AH was metastatic or newly discovered malignancy (n=10, 34.4%) followed by intraoperative hemodynamic instability or recipient death. The incidence
of AH was significantly greater in low volume versus higher volume centers (Group 1: 3.7% vs. Group 2: 1.1%, p=0.004 and vs. Group 3: 0.3%, 0.001). There was no difference in the incidence of AH
between Group 2 and Group 3. Conclusions: Inexperienced centers performing less than 50 total LDLT have an increased incidence of AH. Over 3/4 of all AH cases in donors were related to
unexpected biliary or vascular anatomy or donor pathology. Over 1/3 of all donor AH due to recipient events were related to metastatic or unexpected malignancy. The results suggest that the vast
majority of AH can be avoided with more careful donor and recipient evaluation. Development of guidelines for donor and recipient imaging and liver biopsy should reduce the number of AHs



P29. A New Hydrogen Administration Method for Organ and Cardiac Graft Preserv ation

A. Nakao1  1Hyogo College Of Medicine,Emergency, Disaster And Critical Care Medicine,Nishinomiya, HYOGO, Japan.

Introduction: Hydrogen (H2), used as a treatment to counter adverse events associated with organ transplantation, is valued not only as an anti-oxidant, anti-inflammatory and anti-apoptotic agent, but
also possibly as a mitochondrial protector. Although we previously demonstrated that administration of exogenous hydrogen using gas bubbling could potentially cause adverse events, including
increased risk of bacterial contamination and possible mechanical injury due to bubbling, we have been investigating novel, feasible, and more secure hydrogen delivery methods for transplantation.
Using a rat cardiac transplant model, we evaluated the efficacy of a hydrogen-rich water bath (Fig.1A), a novel and portable graft preservation method that can provide H2 to stored organs during cold
preservation safely, effectively, aseptically, and continuously. Methods: Elder cardiac grafts (60- to 70-week-old Lewis rats) or allografts (12-week-old Brown Norway rats) were harvested and packed
with Celsior preservation solution. Packed grafts were stored at 4?C in the cold water bath equipped with/without an electrolyzer to saturate the water with H2. Cold ischemia time was six hours for elder
grafts or eight hours for allografts. Cardiac grafts then were heterotopically engrafted into Lewis rat recipients. Results: The hydrogen level of cardiac tissue stored in the hydrogen-rich water bath
significantly increased six hours after cold preservation (12.9±0.53 pmol/mg), whereas that in the control group stayed at basal level (0.87±0.26 pmol/mg). In both experimental settings, severe
increases in serum injury markers for cardiac injury (CPK, Troponin I) (Fig.1B), neutrophil infiltration, and upregulation of mRNAs for pro-inflammatory cytokines/chemokines in grafts were observed
three hours after reperfusion in the control group. Cold ischemic damage, including mitochondrial damage, myocardial fiber injury, and endothelial injury was ultrastructurally observed in the grafts
without H2 treatment after preservation. Myocardial injury and inflammatory events were significantly attenuated by organ storage in the hydrogen-rich water bath. The grafts preserved in the hydrogen-
rich water bath also exhibited higher hemeoxygenase (HO)-1 expression (Fig.1C) and less mitochondrial damage. Furthermore, tissue ATP content and mRNA levels of mitochondrial biogenesis-
related factors increased in the grafts stored in the hydrogen-rich water bath. Conclusions: Continuous administration of H2 during cold preservation ameliorated myocardial injury in heart grafts pre-
and post-transplantation. Hydrogen-rich water bath can be a useful method for cardiac preservation.





P30. Memory Responses Gov ern Dendritic Cell Migration to Vaccine-Site Draining Lymph Nodes Resulting in Enhanced Anti-Tumor Efficacy

J. H. Sampson1  1Duke University Medical Center,Neurosurgery/Surgery,Durham, NC, USA.

Introduction: Dendritic cells (DCs) have been used to generate anti-tumor immune responses in patients with glioblastoma (GBM) and other cancers. However, generally <5% of injected DCs actually
reach the vaccine-site draining lymph nodes (VDLNs). We hypothesized that vaccine site pre-conditioning might enhance DC migration and improve clinical outcomes in GBM patients. Methods: We
randomized newly-diagnosed GBM patients to receive tetanus-diphtheria (Td) toxoid or unpulsed DCs at the vaccine site prior to vaccination with Cytomegalovirus (CMV) pp65 RNA-pulsed, 111Indium-
labeled DCs (ATTAC Trial-FDA IND 12839, Duke IRB Protocol 3877). CMV pp65 is a frequently used model antigen in vaccine studies and has been shown to be expressed in GBM and not
surrounding normal brain. DC migration was monitored using SPECT/CT imaging, and patients were followed for progression-free survival (PFS) and overall survival (OS). In subsequent studies,
various murine models were employed to confirm our results and to explore the mechanistic underpinnings of our findings. Results: Patients randomized to Td conditioning showed increased DC
migration to VDLNs (P=0.04; t-test), and migration was strongly associated with patient outcomes (P=0.02; Cox proportional hazards model). In fact, patients randomized to Td demonstrated a
statistically significant increase in PFS (median of >27.0 months vs. 4.4 months from time of conditioning; P=0.01; log rank) and OS (median of >32.5 months vs. 18.5 months; P=0.01; log rank). Our
preclinical murine model corroborated that Td conditioning enhanced DC migration to VDLNs (P<0.01; t-test). However, only mice with an intact memory response to Td displayed this enhanced
migration (P<0.01; t-test). Td-activated T cells were found to play a critical role in mediating DC migration, as transferring Td-activated CD4+ T cells enhanced migration in naïve mice compared to those
receiving naïve CD4+ T cells (P=0.01; t-test), and the selective depletion of the CD4+ compartment in Td-conditioned mice abrogated enhanced DC migration (P<0.01; t-test). Td administration resulted
in a systemic alteration in serum cytokines in both patients and mice with a significant increase in macrophage inflammatory protein (MIP)-1α in both species (P<0.03; Wilcoxon rank sum). In vitro
chemotaxis assays revealed enhanced migration of human and murine DCs towards serum from Td-primed hosts, which was abrogated with a MIP-1α blocking antibody (P<0.02; t-test). Furthermore,
Td-conditioned MIP-1α knockout mice showed migration efficiency comparable to that of controls (P<0.01; t-test). Lastly, Td conditioning before DC vaccination in mice dramatically suppressed growth
of aggressive and well-established subcutaneous and intracerebral tumors (P<0.01; log rank). Conclusions: Vaccine site pre-conditioning with Td enhanced DC migration, reduced tumor growth, and
extended survival in a preclinical murine model and in a randomized trial in patients with GBM.



P31. Analysis of Pediatr ic Patients Experiencing Portal Vein Thrombosis after Orthotopic Liv er Transplantation- A Center 's Two Decade Experience

R. D. Kim1  1University Of Utah,Department Of Surgery, Section Of Transplantation,Salt Lake City, UT, USA.

Introduction: Portal vein thrombosis (PVT) following liver transplantation continues to be a significant cause of graft loss and patient morbidity. Five year actuarial graft and patient survival for children
who have experienced PVT has been found to be around 61%; careful clinical and ultrasonographic monitoring of patients at high risk for late PVT greatly improves the chances of graft and patient
survival. Herein, we describe a single center experience for the past two decades. Methods: After Institutional Review Board approval, a review of post-transplant pediatric patient's charts was
conducted from 1997 to 2013. Descriptive statistics of a set of predictors was reported using frequency and percentage for categorical data; mean (±SD) for normal distributed numerical data and
median (IQR) for non-normally distributed numerical data. With the matched case-control study, conditional logistic regression was performed to investigate the association between a set of predictors
and the outcome. Proportional hazards frailty regression model was employed to take correlations of the matched observations into account by specifying a random component for the hazard function. P
value at <0.05 was set to determine statistically significant difference. All of the analysis was done using SAS 9.2 (SAS Inc., N.C., USA). Results: No significant demographic differences were observed
between cases and controls (Table). The abdominal fascia being left open after liver transplantation was seen as a significant (p=0.0153) predicting variable in the logistic regression analysis for PVT.
Patients with PVT also had significantly higher rates of graft failure (p=0.0150) and mortality (p=0.0599) when compared to pediatric liver transplant controls (Figure). Conclusions: When the abdominal
cavity is left open for fear of abdominal compartment syndrome, patients have higher rates of PVT after transplant. This suggests that the practice of abdominal fascia closure would decrease the risk of
PVT in the pediatric patient. As has been seen in other studies, we confirm that patients with PVT have higher overall morbidity and mortality compared to a control population. Thus early detection of
PVT in the pediatric patient remains critical to overall graft and patient survival outcomes.



P32. Alpha 1-Antitrypsin Therapy Reduces Alloreactiv e T Cell Activ ation and Decreases Graft-v s-Host Disease Following Hematopoietic Stem Cell
Transplantation

T. V. Brennan1  1Duke University Medical Center,Surgery,Durham, NC, USA.

Introduction: Allogeneic hematopoietic stem cell transplantation (Allo-HSCT) is the optimal therapy for many patients with leukemia or lymphoma. While the inclusion of donor lymphocytes is critical for
complete tumor eradication and the prevention of tumor relapse, donor alloreactive lymphocytes can initiate graft-versus-host disease (GVHD), a potentially fatal immune disorder. Using a murine
model of allogeneic HSCT, we demonstrate that the administration of the serum protease inhibitor, alpha 1-antitrypsin (A1AT), decreases alloreactive T cell activation and improves GVHD survival. The
mechanism of improved survival may be due to decreased release of heparan sulfate (HS), an endogenous TLR4 ligand. Methods: A1AT administration was tested in the B10.D2 to BALB/c murine Allo-
HSCT model where 10^7 T cell depleted donor bone marrow cells and 5x10^6 donor lymphocytes were administered to recipients after lethal irradiation. A1AT was administered by intraperitoneal
injection every 3 days beginning 1 day prior to transplantation. GVHD clinical score, histology, and survival were compared between groups. Donor lymphocyte proliferation was determined by FACS
analysis of BrdU uptake and IFNg production was determined by intracellular cytokine FACS analysis. Serum HS levels were determined by ELISA. For comparison, specific heparanase inhibitors were
used to determine the effect of increased serum HS levels in vivo. Results: A1AT therapy during Allo-HSCT improved GVHD survival (MST 48.5 vs 28.0 days, p=0.0001) and significant improvements in
GVHD clinical and pathology scores. A1AT therapy led to decreased donor lymphocyte proliferation (4.5% vs 8.5%, p<0.05) and IFNg production (18% vs 32%, p<0.05) at 6 days post-transplant. Serum
HS levels were acutely elevated at the onset of acute GVHD, but peak HS levels were reduced by A1AT therapy (18 vs 38 ug/mL, p=0.009). Conversely, specific heparanase inhibitors that increase
serum HS levels resulted in worsened GVHD survival and increased donor lymphocyte proliferation. Conclusions: These results identify a potential role for A1AT therapy in the prevention of acute GVHD
following Allo-HSCT, and suggest that the modulation of HS release may prove an effective strategy for the control of clinical GVHD.



P33. Gender Differences in Murine Ischemia Reperfusion Tolerance Is Extr insic to the Kidney Itself: Lessons From Transplantation

M. H. Levine1  1University Of Pennsylvania,Surgery,Philadelphia, PA, USA.

Introduction: Gender differences are well described in murine basic renal ischemia reperfusion injury (IRI) models, with females being more tolerant of injury. Whether these differences are driven by
differences in the kidney's resistance to IRI or whether they are due to differences in the host response to IRI are not known. Methods: We utilized a syngeneic murine renal transplant model with male
and female kidneys being transplanted into male and female recipients and then, after recovery, undergoing subsequent renal IRI by standardized 25 minute renal IRI protocol. Confirmatory cold
ischemia renal experiments were performed with the same four groups, after storage of kidneys at 4 degrees C in UW solution for duration noted below and then subsequently transplanted with
standardized transplantation times. Results: Syngeneic kidneys transplanted into across genders with subsequent renal IRI showed that kidneys of both genders had similar and enhanced tolerance
to IRI in a female host. Conversely, kidneys of both genders tolerated renal IRI equally poorly in a male host, with most mice euthanized in this group by 48 hours due to renal insufficiency. Subsequent
experiments demonstrated that male recipients of either gender kidneys after 18 hours of cold ischemia could not survive more than 48 hours after native nephrectomy due to renal insufficiency.
Conversely, female recipients of either gender kidney tolerated 24 hours of cold ischemia and native nephrectomy with near total survival. Conclusions: We conclude that female mice have significantly
enhanced tolerance of renal IRI relative to males and that this tolerance is largely extrinsic to the kidney itself and is rather driven by gender differences in the inflammatory response to IRI.



P34. Citrullinated Histone H3 - A Nov el Target for Treatment of Septic Shock

Y. LI1  1Massachusetts General Hospital,Trauma/Surgery/Harvard Medical School,Boston, MA, USA.

Introduction: We have recently demonstrated that in a rodent model of lipopolysaccharide (LPS)-induced shock, an increase in blood citrullinated histone H3 (Cit H3) is associated with lethality of
sepsis, and treatment with suberoylanilide hydroxamic acid (SAHA), a histone deacetylase inhibitor (HDACI), significantly improves survival. However, the role of Cit H3 in pathogenesis and therapeutics
of sepsis are largely unknown. The present study was designed to test whether the HDACI could inhibit cellular Cit H3 production and neutralization of blood Cit H3 with anti-Cit H3 antibody could
improve survival in a clinically relevant mouse model of cecal ligation and puncture (CLP) induced septic shock. Methods: HL-60 neutrophilic cells grown on a coverslip were treated with LPS (100
ng/ml) in the presence or absence of SAHA (5 μmol) for 3 h, and subjected to immuno-staining with anti-Cit H3 antibody to assess effect of SAHA on Cit H3 production under a fluorescence microscope.
The ratio of Cit H3 positive cells was calculated as mean ± SD (n=3). In a separate experiment, male C57B1/6J mice were divided into control and treatment groups, and subjected to CLP-induced
septic shock. Two hours later, vehicle and SAHA (50 mg/kg i.p.; n=10/group) or immunoglobulin (IgG) and Cit H3 antibody (20 mg/kg iv; n=5/group) were injected into the control and treatment groups,
respectively. Survival was monitored for 5-10 days. Results: LPS induced Cit H3 production in the HL-60 cells, while SAHA treatment inhibited H3 citrullination significantly (Fig. 1). In an in vivo HDACI
study, all vehicle injected mice died within 3 days with increased blood Cit H3, whereas treatment with the HDACI notably improved long term survival (p < 0.01). In addition, IgG did not prolong animal
life, but treatment with Cit H3 specific antibody, even only once, significantly improved survival (p<0.014). Conclusions: Inhibition of histone deacetylase significantly suppresses Cit H3 production in vitro
and improves survival in vivo. Neutralization of blood Cit H3 remarkably prolongs life of septic mice. Collectively, our findings have indicated for the first time that Cit H3 could not only be a potential
biomarker but also a novel therapeutic target for sepsis. The further investigation is ongoing.



P35. Trauma Center Volume And Its Relationship To Complication, Failure to Rescue, And Mortality Outcomes

B. L. Zarazur1  1University Of Tennessee Health Science Center,Surgery,Memphis, TN, USA.

Introduction: Increases in hospital volume are positively associated with improved surgical outcomes. However, in the trauma setting, studies have reported conflicting findings in regards to volume's
effect on in-hospital mortality. This study investigates whether complications, failure-to-rescue, and mortality are influenced by trauma centers' average annual volume. Methods: We performed a
retrospective cohort study that analyzed patient records included in the National Trauma Data Bank (NTDB) from years 2008-2010. Multilevel logistic regression modeling was used to examine the
probability that patients treated at trauma centers with higher annual volumes would experience complication, failure-to-rescue, and mortality while controlling for injury severity, type of injury,
mechanism of trauma, age, gender, race, number of comorbidities, head injury, hypotension, and hospital clustering. Hospital characteristics including designation level, academic status, non-profit
status, safety net status, and region were incorporated into the model. Results: Higher hospital volumes were associated with decreased mortality. Failure to rescue was significantly higher in the fourth
highest volume quintile as compared to the highest quintile. Trauma center volume did not influence the likelihood of patients developing a complication after adjusting for patient and hospital level
factors. Conclusions: Our findings suggest that higher trauma center volume is associated with improved mortality outcomes. However, failure to rescue does not seem to play a large role in
accounting for increased mortality in trauma centers with lower average patient volume.



P36. To Stick or Not to Stick? Accuracy of Non-Inv asiv e Hemoglobin Monitor ing in Patients with Suspected Hemorrhage

B. J. Tsuei1  1University Of Cincinnati,Department Of Surgery,Cincinnati, OH, USA.

Introduction: Monitoring for acute blood loss is often necessary in surgical patients in the intensive care unit, and delays in identifying hemorrhage can result in poor outcomes. The current standard of
care for monitoring patients at risk for bleeding is serial measurement of hemoglobin (Hgb), either by standard laboratory complete blood count (CBC) or point of care testing, such as the iSTAT®

(Abbott Labs). Spectrophotometry-based devices (i.e Radical-7®, Masimo Corporation) are portable, rapid, continuous, and offer the advantage of being non-invasive, without a required blood draw.
However, the accuracy of the Radical-7® compared to standard CBC and iSTATâ is unclear. We sought to evaluate the accuracy of Radical-7® and iSTAT® in measuring Hgb when compared to gold
standard CBC. Methods: Adult patients with suspected hemorrhage who admitted to the surgical intensive care unit of a tertiary referral, level I trauma center were eligible for this study. Serial CBC
measurements were drawn as clinically indicated. After informed consent, the Radical-7® device was placed on the patient for non-invasive Hgb measurements. At each CBC measurement, concurrent
iSTAT® Hgb measurements were obtained. Additional data collected included demographics, vasopressor use, temperature, pulse, mean arterial pressure (MAP). Bland-Altman analysis was used to
compare the three methods of measuring Hgb with accuracy defined as measurements within 1.0 g of CBC Hgb. As Radical-7® measurements may be affected by jaundice, subset analysis was
performed examining patients with highest bilirubin >3 and those with bilirubin < 3. Results: Seventy-nine patients were entered in the study and received 529 CBC measurements. Bland-Altman
analysis of Radical-7® compared to CBC resulted in an estimated bias of 1.45g with 95% limits of agreement of -2.2 to 5 (Radical-7® Hgb averages 1.45g higher than CBC, with a range of 2.2g lower to
5g higher). Comparison of iSTAT® with CBC resulted in an estimated bias of -0.7g with 95% limits of agreement of -3.6 to 2.2, and Radical-7 compared to iSTAT® resulted in a bias of 2.1 with 95%
limits of agreement of -1.8 to 6.0. Subset Bland-Altman analysis of measurements taken in jaundiced patients (bilirubin > 3) and by patient ethnicity did not significantly alter these results. Of note, in
81(15.3%) data points, Radical-7® data could not be obtained, and this was more common in African-American patients (33/108 measurements = 33%) than in Caucasian patients (48/416
measurements =11.5%). Conclusions: On average, iSTAT® Hgb values were accurate (within 1.0g) when compared to gold standard CBC measurements. The Radical-7® was inaccurate when
compared to both CBC and iSTAT®. As such, Radical-7® may not be as reliable as iSTAT® as a rapid predictor of bleeding in patients with suspected hemorrhage.



P37. Mechanical Testing of Modeled Rib Fractures with Plated Fixation on the Internal Surface

S. Agarwal1  1University Of Wisconsin,Surgery,Madison, WI, USA.

Introduction: Traditionally, rib fractures have been treated non-operatively with pain control, pulmonary toilet, and internal pneumatic stabilization as necessary. Over the past decade, operative fixation of
ribs has become a popular treatment option; however, this surgery carries with it significant morbidity and discomfort. A novel surgical drill with an articulating drive shaft has been developed to facilitate
fixation of fractured rib(s) on the internal face of the rib via minimally invasive surgery. Prior to continued development of this novel tool, treatment efficacy of fractured ribs plated on the internal face must
be compared to fixation on the external face. We hypothesized that internal-faced fixation will be at least equivalent in stiffness and durability to standard external-faced fixation. Methods: Forty model
sawbone ribs were cut to simulate an oblique rib fracture: complete and angulated. Each rib was reconstructed by plate fixation on either the internal or external face utilizing a U-plate (Acute
Innovations) or a flat plate with locking screws (Acute Innovations) for each orientation of fixation. The plated ribs were cycled 50,000 times at 10 Hz with loading from 0 to +2N to simulate breathing
loads. Stiffness was measured and recorded at intervals throughout the test. Results: Stiffness for the rib construct when the U-plate was attached to the internal face, 1.55 ± 0.26 N/mm, was greater
than when secured to the external face, 1.15 ± 0.24 N/mm (p = 0.04). However, there was a larger drop in stiffness between initial and final loading when the U-plate was attached to the internal face
compared to the external face, 2.3% and 1.4% respectively (p = 0.05). Stiffness for the rib construct secured using a flat plate with locking screws on the internal face, 1.41 ± 0.23 N/mm, was greater
than when secured to the external face, 1.06 ± 0.10 N/mm (p = 0.02). Testing showed a similar decrease in stiffness when the flat plate was attached to the internal face compared to the external face,
1.2% and 1.6% respectively. Conclusions: Internal face placement of osteosynthetic plates showed greater stiffness of fixation on model ribs. In addition, flat plates secured to the internal face had
equivalent durability (as defined by drop in stiffness). These two factors suggest fixation on the internal face of fractured ribs utilizing flat plates with locking screws is mechanically similar to current
surgical methods and supports the potential for a video assisted thoracoscopic surgery as a minimally invasive alternative to repair fractured ribs.



P38. Treatment of Complex Aortic Aneurysms Using Snorkel and Sandwich Techniques

E. Y. Woo1  1University Of Pennsylvania,Vascular Surgery,Philadelphia, PA, USA.

Introduction: Patients with complex aortic aneurysms that are not candidates for open repair and have anatomy not amenable to current approved endovascular techniques have limited options for
treatment. We describe our experience using snorkel and sandwich techniques to treat these patients. Methods: Snorkel and sandwich stents are used to maintain vascular perfusion to branch
vessels by placing these devices alongside traditional endografts. Snorkel procedures are used for aneurysms limited to the abdominal aorta whereas sandwich techniques are used for
thoracoabdominal aortic aneurysms. Results from retrospective data gathered on a prospective registry are reported. Results: From 2011-2012 we performed 15 snorkel and 3 sandwich procedures.
Ages ranged from 65-88 (mean 80). Aneurysm size ranged from 6-10cm (mean 8). Mean f/u was 8 months. Overall, 4 single and 11 bilateral renal arteries, 15 superior mesenteric arteries and 3 celiac
arteries were stented. Mortality was 11%. No patients had endoleaks or branch occlusions. Conclusions: Snorkel/sandwich techniques offer a viable solution for complex aortic aneurysms with no other
treatment alternatives.



P39. Inhibition of p53 Improv es Perfusion in the Mouse Hind Limb Ischemia Model and Diabetes, and is Mediated by Macrophages
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Introduction: Ischemic vascular disease is a major source of human morbidity and mortality, and most non-traumatic amputations in the United States occur in diabetics. The tumor suppressor protein
p53, regulates apoptosis, is a potent inhibitor of angiogenesis that functions by providing negative feedback on hypoxia-induced angiogenesis pathways, and in diabetes, p53 is upregulated in multiple
cell types, increases endothelial progenitor cell senescence, and inhibits inflammation associated with improved wound-healing in diabetic animals. We therefore hypothesized that loss of p53 would
result in improved response to ischemia in the mouse hind limb ischemia model, that inhibition of p53 would improve the response to ischemia in both wild-type and streptozotocin-induced diabetic
animals, and that the benefit of p53 inhibition would be mediated by either endothelial cells or macrophages. Methods: HLI was induced in the mouse with ligation of the femoral artery, and recovery
measured by laser-doppler perfusion imaging (LDPI). Diabetes was induced with streptozotocin injection. p53 was inhibited in CD-1 and C57/Bl6 mice by IP injection of pifithrin-alpha (PFT-a). Tissue-
specific p53 knockouts were created by breeding a tissue-specific cre gene (LyzM-cre/macrophages, Tie2-cre/endothelial cells, or SM22-Cre/smooth muscle) onto a p53 flox/flox background.
Macrophages were induced by thioglycolate sterile peritonitis, counted, assessed by flow cytometry, and cultured, exposed to hypoxia, with gene expression measured by Q-PCR angiogenesis array.
Results: Conventional p53 knockout and heterozygotes have dose-dependent improvement in perfusion post HLI by LDPI, and increased arteriogenesis and angiogenesis. PFT-a treatment of WT
animals showed similar improvement by LDPI at day 14 post HLI, and in both CD1 and C57/Bl6 lines (CD-1 DMSO 29.5%, PFT-a 39.3% p < 0.05; C57/BL6 DMSO 22.2%, PFT-a 34.8% p <0.05) and is
specific to the p53 inhibition function of the drug. Diabetic mice have poorer response to HLI by LDPI with recovery 18.5% of perfusion to the limb compared to normoglycemic controls at 29.5% (p <
0.01), but this can be rescued by PFT-a treatment (31.7% p < 0.01), with durable recovery to 7 weeks post HLI and greater preservation of gastrocnemius muscle. The p53 knockout phenotype is
specific to activity of p53 in macrophages, with no improvement in endothelial or smooth muscle-specific knockouts. p53 knockout macrophages were recruited in greater numbers to the peritoneum,
had greatly-reduced apoptosis, and when exposed to hypoxia showed higher expression of secreted pro-angiogenic proteins (VEGF-B, PDGF-A, Anpep, and UPA) Conclusions: Loss or inhibition of p53
results in a beneficial response to ischemic injury in the mouse model of HLI and HLI in diabetes, is mediated by macrophages and appears to be mediated via greater recruitment, decreased
apoptosis, and enhanced secretion of pro-angiogenic molecules from these cells.






