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TITLE: 

MESH EXPLANTATION IS AN INDEPENDENT PREDICTOR OF 90-DAY AND 120-DAY 
READMISSION FOLLOWING COMPLEX ABDOMINAL WALL RECONSTRUCTION 

Authors: Choi J, Gachabayov M, Smiley A, Latifi R. 

Background: Whilst mesh excision was shown to be beneficial in the setting of mesh infection, it is still unclear 
whether there is any role in mesh excision in the setting of recurrent hernia. The question is still open as to whether 
the benefit of mesh excision, namely allowance for a better surgical technique for component separation and new 
abdominal wall reconstruction with mesh outweighs the risks thereof, namely possible increase in the rates of 
abdominal wall complications. This controversy constituted the rationale behind this study. 

Objective: The aim of this study was to analyze the impact of concomitant mesh explantation on post-operative 
outcomes following CAWR. 

Design/Methods: This was a prospective cohort study of patients who underwent CAWR with biologic mesh using 
an open technique from March 2016 to June 2020. Patients were divided into two groups: patients without mesh 
explantation (Non-ME) vs. those with mesh explantation (ME group). Demographics and peri-operative outcomes 
were compared between the two groups. Multivariable logistic regression was conducted to assess for any 
association between hospital readmission and mesh explantation after controlling for age, sex, body mass index 
(BMI), operating (OR) time, and ventral hernia working group (VHWG) classification. 

Results: Thirty-one (17.2%) out of 180 patients had mesh explantation during CAWR. Synthetic mesh was removed 
in 26 repairs (83.9%) while biological mesh was removed in 5 repairs (16.1%). Gender and age were comparable 
between groups. Patients in the ME group had higher rates of reoperation (33.3%) compared to the Non-ME group 
(11.6%) (p = 0.003). There was no significant difference in wound complications between the two groups. However, 
on multivariable logistic regression model, mesh explantation was associated with a greater risk of 90-day (p=0.02, 
CI = 1.2 – 8.6) and 120-day (p=0.03, CI = 1.1 – 7.6) readmission. 

Conclusions: Mesh explantation was found to be a risk factor of 90-day and 120-day readmissions in patients 
undergoing complex abdominal wall reconstruction. 
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TITLE: 

TIMING THE TREATMENT OF TRAUMATIC THORACIC AORTA; IS THERE A RUSH? 

Authors: A Kajmolli MD, A. Safaya MD P Rhee MD, K Prabhakaran MD, R Latifi MD,  R Mateo MD, I Laskowski MD 

Background: 
Thoracic endovascular aortic repair (TEVAR) has largely become the dominant treatment option over open aortic repair in the 
management of grade III blunt traumatic aortic injury (BTAI).  
Traditionally, emergent/ urgent repair was indicated, however recent literature supports the delay of the procedure if other life 
threatening conditions need to be addressed. We wanted to investigate how long can the repair of a torn thoracic aorta be 
delayed. 
Objective: 
To describe the experience of torn traumatic aortic injury in our institution.  

Design/Methods: 
A retrospective analysis of consecutive patients who underwent surgical intervention for BTAI between year 2006 and 2018. 
Inclusion criteria for endovascular repair included appropriate proximal and distal landing zone lengths, and diameter and 
acceptable access diameter of femoral or iliac arteries that would enable a safe delivery of the stent-graft. Delayed 
endovascular repair was defined as TEVAR after 48 hours of presentation to the hospital with blunt trauma. Primary outcomes 
were in-hospital mortality, open conversion, complications. Secondary outcomes included readmissions at 6 and 12 months, 
overall mortality, graft migration, endoleaks, re-interventions. 

Results: 
Thirty consecutive patients with BTAI were identified. One patient had a grade IV BTAI that required an emergent open 
surgical repair on the first day of admission. There were 27 patients with Grade III (pseudoaneurysm) injuries and the mean 
pseudoaneurysm size was 2.0cm 2.0 ±0.8.  Two of these patients underwent emergent open surgical repair on the first day of 
presentation. Two were found to have grade II (define) BTAI and in one of these patients the injury was incidentally after 
many years from the index hospitalization. The remaining 25 patients with grade III BTAI underwent delayed TEVAR at the 
index hospitalization. The median age was 35 years (19-86) and 68 % were male. The median time from the diagnosis of aortic 
injury to delayed TEVAR repair was 20 days (3-142 days). Nine of the patients were able to be repaired in the first week. 
Additional nine were repaired within 30 days if injury and the remaining seven patients were repaired between 32-142 days 
after injury (Figure 1).  The reasons for delay were for a variety of reasons, but was mainly due to competing associated 
injuries.  No patients died waiting for repair. Technical success was achieved in all cases and resulted in exclusion of the 
thoracic injury. There were no intra-operative deaths. All-cause in-hospital mortality was 4% (1/23). Thirty day readmission 
rate was at 4% (1/25). Intraoperative Endoleak rate was at 24% (6/25) which resolved with balloon angioplasty or an additional 
stent placement at index TEVAR operation. Retention rate at 1, 6, and 12 months was 75%, 50% and 46% respectively. 

Conclusions: 
1. Delaying repair of grade III BTAI for greater than 48
hours was safe in this series.
2. No patients died due to delay3. The delay allowed the
management of other injuries
4. TBI patients were treated earlier if possible
5. It is advised that blood pressure be managed to avoid

hypertension
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TITLE: 

BARRIERS TO BREAST CANCER SCREENING IN INNER-CITY AND SUBURBAN COUNTY WOMEN 
(Clinical Research) 

Authors: Katharine Kechejian (MS2), BSc, MSc; Sara Matsumoto, MD; Melanie Orlando, PA; Jonathan Butler; Abbas 
Smiley, MD, PhD; Maria Castaldi, MD, FACS 
Westchester Medical Center, Department of Surgery 

Background: 
Patients in lower income quartiles have been shown to have lower breast cancer-specific survival, as they have lower use of 
mammography and present at later stages of breast cancer compared with those in higher social classes. Barriers to breast 
cancer screening remain despite Medicaid expansion to cover preventive screening tests and implementation of patient 
navigation programs (PNP) under the Affordable Care Act. Despite decades of work aimed to decrease health care disparities, 
disparities due to socioeconomic status remain in breast cancer screening. In particular, women from underserved communities 
experience disproportionately low rates of screening mammography. Breast cancer mortality will continue to rise due to 
disparate treatment rates. 

Objective: 
This study compared barriers to breast cancer screening among patients at an inner-city safety-net center (City) and those at a 
suburban county medical center (County). The barriers that influenced timeliness to screening were identified both between 
and within centers. Both centers identified similar target populations that were in need of barrier reduction support provided by 
patient navigation in order to improve access to breast cancer screening. 

Design/Methods: 
Patient data was collected from two NAPBC-accredited breast centers, City and County, that received funding for the New 
York State Get Screened No Excuses Patient Navigation Program. Women 40 years of age or older delinquent in breast cancer 
screening were offered PN services between October 2014 and September 2019. Four different screening time-to-event 
intervals were investigated: time from PN acceptance to screening mammography, to diagnostic mammography, to biopsy, as 
well as overall screening completion time. Barriers to complete breast cancer screening between the two centers were 
compared. 

Results: 
Women from the lowest income quartiles took significantly longer to complete breast cancer screening and work up compared 
to women from higher income quartiles when a barrier was present, regardless of barrier type and center. The most common 
barriers identified across four income quartiles were transportation, no paid time off, fear and childcare. Transportation and no 
paid time off were the most significant barriers to timely access to breast cancer screening. In the city center, women who 
experienced fear as a barrier had the longest screening time completion (Table 5). Transportation was a major barrier to 
completion of screening mammography, while fear was the major barrier to completing diagnostic mammography (Table 6). 
Fear poses a major barrier to breast cancer screening completion. The only difference between women who completed the 
required diagnostic mammogram and those who did not complete this stage was the presence of fear as a barrier. One quarter 
of patients did not complete diagnostic mammography based on fear alone (Table 6). 

Conclusions: 
Disparity in breast cancer screening and management persists despite implementation of a patient navigation program. In the 
presence of a barrier, women from the lowest income quartiles have prolonged times to breast cancer screening completion 
regardless of center and barrier type. Future directions aim to increase resource allocation to ameliorate wait times in 
overburdened safety-net hospitals as well as advanced training for patient navigators. 
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TITLE:  

REGENERATION OF RABIT MENISCUS WITH MULTIPOTENT ADULT STEM CELLS (MASCs)  

Authors: Lior Levy, B.A., Daniel A. Grande, David Tuckman, Randolph Sealey, and Paul A. Lucas 

Background: 

The ability of meniscal tears to heal is directly related to the proximity of the meniscus to the vascular peripheral rim and tears 
within the white zone do not heal.  We have isolated a unique population of adult stem cells: multipotent adult stem cells 
(MASCs). They have an apparent unlimited proliferation potential and have been shown to differentiate to cartilage in vitro. 

Objective: 

This is a preliminary study testing whether MASC allotransplantation will regenerate meniscus in an avascular defect model in 
adult rabbits. 

Design/Methods: 

MASCs were isolated from two rabbits, sub-cultured, and then seeded into polyglycolic acid (PGA) mesh scaffolds.  Forty 
rabbits underwent bilateral knee arthotromies with a 2 mm full thickness defect in the avascular zone of the medial meniscus 
and 3 mm diameter graft containing MASCs was press fit into the defect.  Control groups were empty defects and PGA 
scaffolds alone. The animals were euthanized 6 and 12 weeks post-operatively and the menisci underwent gross and 
histological examination for quality of repair and graft/host incorporation. 

Results: 

All empty meniscal defects showed no healing, as did 9 PGA scaffold controls.  The others had an amorphous tissue with the 
gap defect still present and no observable repair.  The menisci grafted with MASCs had well incorporated grafts at 6 and 12 
weeks. The grafts appeared more cartilaginous as time progressed.  At 12 weeks MASC-implanted grafts more closely 
resembled host tissue. Grafted samples showed clear synovial fluid, no signs of lymphocytic infiltration, and smooth femoral 
and tibial articular surfaces with no fibrillation.    

Conclusions: 

These results suggest that MASCs isolated from skeletal muscle may provide a useful treatment option for the repair of 
avascular meniscal defects. 
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TITLE: 

INCREASING THE NUMBER OF ELDERLY RECIPIENTS OF LIVER TRANSPLANTATION IN THE UNITED 
STATES: NATIONWIDE TREND AND UP-TO-DATE 

Authors: Kenji Okumura, Hiroshi Sogawa, Gregory Veillette, Devon John, Thomas Diflo, Rifat Latifi, Seigo Nishida 

Background: The average ages of liver transplant (LT) donors and recipient have increased. As indications of LT change 
recently, there is no recent reports to trend of LT in elderly. We aimed to describe the recent trend of LT, especially in elderly. 

Objective: We analyzed data from the United Network for Organ Sharing (UNOS) between 1987-2019. We defined as young 
group (18-64 years) and elderly group (≧65 years). 

Design/Methods: Retrospective, cohort study using UNOS data. 
Results: 155,758 LT were performed during the study period. The number of LT for elderly in 2019 (1,920) was highest ever 
reported. The ratio of elderly recipient has significantly increased (Figure 1), and the median age of LT has increased (p<0.05, 
respectively). In elderly group, the ratios of NASH and hepatocellular carcinoma were significantly higher than young group 
(16.4 % vs 5.9%; 14.9% vs 6.9%, p<0.001). Donor age, female, BMI, HCV donor ratio and donor risk index were significantly 
higher (p<0.01).  Female and Asian population in recipient were significantly higher. In contrast, the ratios of acute liver 
failure, HCV cirrhosis and acute alcoholic hepatitis in elderly were significantly lower than young group (2.5% vs 5.2%; 19.2 
% vs 25.6%; 0.13% vs 0.35%, p<0.001 respectively), and HCV positive recipient, MELD score and preoperative ventilation 
were significantly lower (p<0.01). For outcomes, length of hospitalization, one-year and five-year overall survivals did not 
have significant differences between each groups (83.5% vs 83.8%; 71% vs 69%, p=NS). 

Conclusions: Updated data showed Elderly recipients have unique characteristics and trends.  Age alone does not 
contraindicate, however, careful evaluation and postoperative care are necessary to maximize the transplant outcomes. 
Figure 1       Table 1 
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TITLE: 

MULTIDISCIPLINARY PROGRAMMED LEARNING SIMULATION (PLS) TO IMPROVE VISUAL 
BLOOD LOSS ESTIMATION FOR OBSTETRIC HEMORRHAGE AND TRAUMA SCENARIO  

Authors:  Aparna Vancheswaran (MS4), Jane Ponterio MD, Akella Chendrasekhar MD, Nisha Lakhi MD 

Background:  
Often, healthy young pregnant patients remain stable during early hemorrhage and show signs of compromise only 
after a serious degree of blood loss, at which point decompensation occurs rapidly. Accurate visual estimation of 
cumulative blood loss may forewarn impending hemodynamic compromise.  This may be especially useful in an 
obstetrical trauma setting where quantitative methods of estimating blood loss aren’t practical.  We aimed to address 
the need for increase accuracy in visual blood loss estimation with a didactic exercise, then measured its effect in a 
clinical setting.  

Objectives: 
1) To design a Programmed Learning Simulation (PLS) exercise depicting clinical scenarios of hemorrhage

paired with real world object comparisons of blood volume.
2) To assess accuracy of visual blood loss estimation across different surgical specialties and levels of clinical

experience during the session.
3) To determine the effect of the PLS exercise on accuracy of visual blood loss estimation in clinical practice.

Design/Methods: The PLS exercise consisted of thirteen simulation stations of varying quantities of simulated 
blood loss paired with standardized objects of known volume. 88 individuals participated, including attending 
physicians, residents, medical students, and ancillary staff. Percent error was calculated for each station and a 
subgroup analysis was performed to assess the influence of years of experience, size of hemorrhage, and occupation 
on accuracy. To determine the effect of PLS in a clinical setting, percent error of blood loss estimation for cesarean 
deliveries during the two-month period after the PLS exercise was compared to the two-month period immediately 
prior. Statistical analysis was performed using IBM SPSS, with p<0.05 as significant. 

Results: 
PLS data showed no significant difference in percent error of estimation across professions (p = 0.681), or levels of 
experience (p = 0.831). Average percent error of estimation was higher when participants estimated smaller samples 
(77.7%) than medium (56.8%) or large (57.9%) samples.  179 cesarean deliveries occurred during the pre-
intervention period and 193 occurred during the post-intervention period. Mean error in provider estimation of blood 
loss was 47% pre-intervention vs. 31% post-intervention (p=.009).   

Conclusions: This study demonstrates a lasting improvement in accuracy of blood loss estimation in clinical 
practice at least two months after PLS exercise implementation. 
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TITLE: 

THE ANSWER TO THE SILENT ‘SUPER SPREADER’ – AN INNOVATIVE WAY TO MANAGE CHEST 
DRAINS ON CORONAVIRUS PATIENTS WITH ACTIVE AIR LEAKS 

Authors: Clara Angeles, MD1, Peter Magharious, MD2, Draginja Cvetkovic, MD2, and Tracey Weigel13, MD, 
FACS 

1 Westchester Medical Center, Department of Surgery 
2 Westchester Medical Center, Department of Anesthesia 
3 Westchester Medical Center, Department of Cardiothoracic Surgery 

Background: 
The coronavirus disease 2019 (COVID-19) pandemic caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has affected over 50 million people worldwide and has caused over 240,000 deaths in the United 
States alone. The risk of aerosol transmission has been a key factor for its rapid dissemination, since the virus can 
remain viable and infectious in aerosols for hours (1). Particular concern has been raised regarding the exposure of 
healthcare personnel, especially during aerosol-generating procedures. Tube thoracostomy insertion and removal is a 
potential aerosol-generating procedure and guidelines are implemented to minimize exposure during these 
procedures (2). However, little is mentioned about the chest drain management and potential risk of aerosolization 
during transportation of COVID-19 patients with chest drains with active air leaks. 

Objective: 
We propose an innovative mechanism to minimize the aerosolization of SARS-CoV-2 virus particles during 
transportation of patients perioperatively with chest drains with an active air leak. 

Description: 
It involves placing an Ultipor100 viral filter on the suction port of the drain system as well as sealing off the safety 
valve. This mechanism allows positive pressure from an air leak to escape while on water seal whilst trapping viral 
particles. 

Conclusion: 
Chest tubes with an active air leak when off suction vent to the surrounding environment, therefore, could 
potentially spread SARS-CoV-2 particles. Transportation of patients with chest tubes infected with COVID-19 with 
an active air leak could expose unprotected healthcare personnel to aerosolized viral particles. This mechanism 
allows positive pressure from an air leak to escape from the chest drain system while on water seal, and minimizes 
the risk of viral dissemination. Patients would require close monitoring during transport to ensure mechanism does 
not become blocked. 
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TITLE: 

ASSOCIATION BETWEEN HOSPITAL LENGTH OF STAY AND IN-HOSPITAL MORTALITY RATES IN 
ELDERLY PATIENTS UNDERGOING EMERGENCY SURGERY FOR COMPLICATED INTESTINOVESICAL 
FISTULAS IN THE USA: A 10-YEAR NATIONAL DATASET 

Authors: Brandon Ballane MS, Rifat Latifi MD, Abbas Smiley MD, PhD 

Background: The study aimed to evaluate the association between hospital length of stay (HLOS) and mortality 
rates among elderly patients with intestinovesical fistulas undergoing emergency surgery. 

Objective: Through retrospective data analysis, the study aimed to investigate the association between HLOS and mortality 
rates among a cohort of elderly patients (>65-year-old) with intestinovesical fistulas undergoing emergency surgery. 

Design/Methods: This was a retrospective cohort study of elderly patients (>65-year-old) with intestinovesical 
fistulas who underwent emergency surgery in the National Inpatient Sample database, 2005-2014. Multivariable 
generalized additive model (GAM) and multivariable logistic regression were built to evaluate the association of 
HLOS and mortality. The models were adjusted for age, sex, race, income quartile, severity of illness subclass, and 
the associated comorbidities. 

Results: 3,513 cases were assessed of which 100 patients died in hospital (2.85%). The mean (SD) age of surviving 
and deceased patients was 75.8 (7.2) vs. 79.1 (8.1) years, respectively (P<0.0001). Two-thirds of deceased cases 
were female. In multivariable GAM, there was a U-shape association between HLOS and mortality (Figure-1, 
EDF=4.10, p=0.01). The risk of mortality was significantly higher when the hospital length of stay was <7 or >13 
days. Examination of the rising portion of the U-shape plot by multivariable logistic regression on patients who 
stayed in hospital >10 days showed an OR of 1.05 (95%CI, 1.01-1.09). Female sex, congestive heart failure, 
coagulopathies, weight loss, and AIDS were significantly associated with mortality. 

Conclusions: Each day longer than a 10-day hospital stay increased the odds of mortality by 5% in elderly patients 
with intestinovesical fistulas undergoing emergency surgery.  

Figure 1. Association of mortality and hospital length of stay in elderly patients diagnosed with intestinovesical fistula that 
underwent emergency general surgery in NIS database, 2005 – 2014, according to the generalized additive model. EDF=4.10 
(p=0.01) indicated a significant, non-linear association between mortality and hospital length of stay after adjusting for age, 
gender, race, income, health care insurance, and comorbidities. Age, and the following comorbidities remained significant in 
the multivariable model: CHF, coagulopathies, pulmonary circulation disorders, weight loss, fluid and electrolyte disorders, 
and AIDS. No significant effect modification of gender was found in multivariable GAM. 
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TITLE: 

OPEN TRACHEOSTOMIES IN CRITICALLY ILL COVID-19 PATIENTS: AN INTERIM ANALYSIS 
FROM A NEW YORK TERTIARY CARE CENTER 

Authors:  James K. Choi MD MA; Kartik Prabhakaran MD MHS FACS; Rifat Latifi MD FACS FICS; Abbas 
Smiley MD PhD; Peter Rhee MD MPH FACS FCCM 

Background: 
The performance of tracheostomy on critically-ill COVID-19 patients remains controversial with respect to 
indications, timing, and safety. There is limited data on critically ill-patients undergoing tracheostomy at less than 21 
days after intubation.  

Objective: 
The goal of this study was to further analyze the outcomes after open tracheostomies in COVID-19 patients 
including those that were intubated for ≤ 21 days. 

Design/Methods: 
A prospective cohort study was conducted from March 2020 to June 2020 at a tertiary care center in New York, 
examining all COVID-19 positive patients that underwent open tracheostomy. A further subgroup analysis was 
conducted on patients who received tracheostomies at ≤ 21 days from the time of intubation. Patient demographics, 
and presenting symptoms, were collected in our database. Patient outcomes included mortality, number of 
decannulations, number of tracheostomy collar trials, discharge disposition, and indication for tracheostomy. 
Statistical analysis was performed using IBM SPSS Statistics for Windows, version 26 (IBM Corp., Armonk, N.Y., 
USA) 

Results: 
41 critically-ill COVID-19 patients underwent open tracheostomy. A total of 8 patients (19.5%) died. 30 patients 
(73.3%) were discharged with 34.1% accepted to long term assisted care (LTAC) facilities and 9.8% of patients 
returning home. Five patients (12.2%) were ultimately decannulated and 13 patients (31.7%) progressed to tolerate 
tracheostomy collar prior to discharge. Patients spent an average of 25.3±10.6 days on the ventilator. The average 
time to tracheostomy from intubation was 25.6±10.4 days. Although not statistically significant, the cumulative 
survival of COVID-19 tracheostomies weaned to trach collar trials was greater than those who were not. 

Conclusions: 
Open tracheostomies are safe and feasible in critically-ill COVID-19 patients. Serious consideration should be 
placed on performing early tracheostomies ≤ 21 days from intubation. 
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TITLE: 

SERIAL ROTATIONAL THROMBOELASTOGRAPHY (ROTEM) IN MECHANICALLY VENTILATED 
COVID-19 PATIENTS DEMONSTRATES HYPERCOAGULOPATHY DESPITE THERAPEUTIC 
HEPARINIZATION 

Authors: James K. Choi MD MA, Kartik Prabhakaran MD MHS FACS, Rifat Latifi MD FACS FICS, Abbas 
Smiley MD PhD, Patrice Anderson MD FACS, Joshua Klein DO, Gary Lombardo MD FACS, Peter Rhee MD MPH 
FACS FCCM 

Background: 
Clinical hypercoagulopathy in COVID-19 patients has been anecdotally described but the evidence is lacking due to 
the novelty of this new disease.  Our study reports the results of rotational thromboelastography (ROTEM) in 
relation to traditional laboratory coagulation tests and acute phase markers amongst a cohort of severely ill, 
mechanically ventilated, COVID-19 patients. 

Objective: 
The primary objective was to determine whether serial ROTEM tests would be able to detect hypercoaguability in 
COVID-19 patients. 

Design/Methods: 
COVID-19 patients (N=21) with respiratory failure requiring mechanical ventilation were included in this study. 
ROTEM was serially obtained for all patients on three different days during their intensive care unit (ICU) stay and 
analyzed using repeated measures analysis. Demographic variables, symptoms at time of presentation, ROTEM 
values, laboratory values for traditionally measured coagulation profiles, and acute phase reactants were analyzed in 
addition to the use of anticoagulation and clinical hypercoagulopathic complications. 

Results: 
The average age of our cohort was 57.9 years old (SD = 14.4) and 76.2% were males. The mortality rate was 14.3% 
(3/21). Three patients (18.7%) were identified to have new onset deep vein thrombosis (DVT), 2 patients (12.5%) 
were found to have ≥ 3 episodes of central venous catheter thrombosis, and 3 patients (18.7%) had confirmed stroke. 
ROTEMs demonstrated elevated EXTEM and INTEM clotting times (CTEX & IN) including elevated FIBTEM 
maximum clot firmness (MCFFIB). All patients treated with anticoagulants still demonstrated hypercoagulopathy 
within the MCFFIB tests. 

Conclusions: 
Repeated measure ROTEMs were able to detect hypercoagulopathies in COVID-19 ICU patients even in the setting 
of appropriate anticoagulation with heparin. 
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TITLE: 

COMBINED PARTICLE EMBOLIZATION AND N-BUTYL-2-CYANOACRYLATE WITH D5W PUSH 
TECHNIQUE FOR MIDDLE MENINGEAL ARTERY EMBOLIZATION IN MANAGEMENT OF 
CHRONIC SUBDURAL HEMATOMAS: SAFETY AND FEASIBILITY OF A NOVEL TECHNIQUE. 

Authors: Jared B. Cooper, Gurmeen Kaur, Katarina Dakay, Justin G. Santarelli, Chirag D. Gandhi, Fawaz Al-
Mufti  

Background: In recent years, embolization of the middle meningeal artery (MMA) for treatment of refractory or 
recurrent chronic subdural hematomas (cSDH) has gained momentum. The rationale is the formation of the neo-
membrane, with the MMA providing feeding vessels to the outer membrane connected to the dura mater. Various 
techniques like the use of polyvinyl particles and Onyx have been explored. Little has been reported on the use of n-
butyl-2-cyanoacrylate (n-BCA) liquid embolic system for MMA embolization.  

Objective: We present the technical feasibility of using diluted n-BCA for MMA embolization.  

Design/Methods: We sought to examine the safety and technical feasibility of diluted n-BCA liquid embolic system 
for MMA embolization. Patients treated at Westchester Medical Center with chronic refractory or recurrent subdural 
hematomas were prospectively enrolled from September 2019-June 2020. Embolization of the frontal and parietal 
branches of the MMA was performed using a very dilute mixture of 1:6 n-BCA and ethiodized oil, with 5% dextrose 
(D5) boluses from the guide catheter to improve the distal penetration of the glue. The primary outcome was the 
safety and technical feasibility of the utilization of diluted n-BCA for embolization of the MMA. The secondary 
endpoint was the efficacy in reducing hematoma volume. 

Results: A total of 16 patients were prospectively enrolled. Concomitant burr hole craniostomies were performed in 
12 of the 16 patients. Two patients required surgery following MMA embolization for persistent symptoms. The 
primary endpoint was met in 100% of cases where there were no intra or post procedural complications. Distal 
penetration of the MMA branches was achieved in all the enrolled cases. A 7-day post-MMA embolization follow-
up CT head demonstrated improvement (>50% reduction in SDH volume) in 9/15 (60%), with 6/15 (40%) showing 
an unchanged or stable SDH. All day 21 CTs available demonstrated significant further improvement (>75% 
reduction in SDH volume). 

Conclusions: Embolization of the MMA using diluted n-BCA and ethiodized oil (1:6) is safe and feasible from a 
technical standpoint. The use of a D5 bolus improves distal penetration of the glue.   
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TITLE: 

FRAILTY AND RACE INDEPENDENTLY PREDICT IN-HOSPITAL MORTALITY IRRESPECTIVE OF 
AGE FOLLOWING VESTIBULAR SCHWANNOMA RESECTION: NATIONAL INPATIENT SAMPLE 
ANALYSIS 2002-2017 

Authors: Alis Dicpinigaitis BA1, Fawaz Al-Mufti MD2, Christian Bowers MD3
1School of Medicine, New York Medical College, Valhalla, NY 10595, 2Westchester Medical Center, Valhalla, NY 10595, 
3University of New Mexico, Albuquerque, NM 87131 

Background: Vestibular Schwannomas (VS) are benign, slow-growing neoplasms of the eighth cranial nerve. Few 
studies have evaluated the comparative impact of frailty and age on outcomes following resection. 

Objective: The purpose of this study is to evaluate the comparative influence of frailty, or the cumulative effects of 
comorbidities, and chronical age on outcomes following VS resection. 

Design/Methods: Weighted patient data from 2002-2017 were obtained from the National Inpatient Sample (NIS). 
Frailty was evaluated using the 11-point modified frailty index (mFI-11). Complex samples regression models were 
employed to evaluate the independent effects of frailty and age (along with sex and race as confounders) to predict 
in-hospital mortality and increasing hospital length of stay (iLOS).   

Results: Among 27,313 patients identified for VS resection, 15,090 (55.2%) were robust (mFI = 0), 8,204 (30.0%) 
were pre-frail (mFI = 1), 3,022 (11.1%) were frail (mFI = 2), and 996 (3.6%) were severely frail (mFI ≥ 3). The 
cohort (mean age 50.4 years, was 55% (n = 15,031) female, and 21% (n = 4,720) were of non-Caucasian race. 
Following multivariable analysis, increasing frailty and non-Caucasian race were independent predictors of both 
mortality (OR = 2.32, 95% CI 1.70 to 3.17, p < 0.001, OR = 3.05, 95% CI 1.02 to 9.12, p = 0.046, respectively) and 
iLOS (β = 1.22, 95% CI 0.86 to 1.59, p < 0.001, β = 2.07, 95% CI 1.21 to 2.93, p < 0.001, respectively), while 
increasing age and sex were not. A combined frailty-race model for prediction of mortality achieved an AUC of 0.83 
(95% CI 0.75 to 0.90, p < 0.001). 

Conclusions: In the largest ever retrospective evaluation of outcomes following VS resection, frailty was an 
independent predictor of in-hospital mortality and iLOS, whereas increasing age was not associated with worse 
outcomes. These retrospective findings warrant prospective validation, but demonstrate that frailty (supplemented by 
demographic characteristics such as race) may be more accurate for predicting VS resection outcomes than advanced 
patient age alone.  
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Background: Acute ischemic stroke (AIS) represents a devastating, albeit rare, complication associated 
with pregnancy and the early postpartum period. Since pregnant and postpartum women were systematically 
excluded from clinical trials validating acute reperfusion therapies (including the landmark 2015 trials for 
mechanical thrombectomy (MT)) for treatment of AIS, there is a paucity of literature and evidence concerning the 
efficacy of these treatment modalities for this patient population.  
Objective: This study aims to evaluate the efficacy of MT for treatment of AIS in the setting of pregnancy and the 
early postpartum period by examining national trends over time in its utilization as well as incidence of 
complications and clinical outcomes. 
Design/Methods: Weighted patient data were obtained from the National Inpatient Sample from 2012-2017 to 
identify female patients with AIS. Complex samples statistical methods were used to compare the incidence of 
complications and outcomes between pregnant/postpartum women treated with MT and 1) non-pregnant female 
patients treated with MT, and 2) pregnant/postpartum women receiving only medical management. Multivariable 
regression models were used to assess the independent association of pregnant/postpartum status and clinical 
outcomes following MT treatment. 1:1 propensity matching was undertaken to adjust for treatment bias in pregnant 
women undergoing MT relative to those medically managed. 
Results: Among pregnant/postpartum women with AIS (n=4,175), 165 (4.0%) were treated with MT. National 
trends from 2012-2017 show a steady increase in utilization of MT for pregnant/postpartum patients and a 
concomitant decrease in utilization of decompressive hemicraniectomy. Comparative Analysis 1: Compared to non-
pregnant women treated with MT (n=36,075), pregnant/postpartum women demonstrated a higher incidence of 
DVT/PE (21.2% vs. 4.3%, p<0.001) and longer mean hospital stays (15.1 days vs. 8.5 days, p=0.014), but lower 
incidence of poor functional outcome (57.6% vs. 78.7%, p = 0.003). Rates of in-hospital mortality were 14.0% for 
non-pregnant patients, while no pregnant/postpartum patients died following MT. Following multivariable analysis, 
pregnant/postpartum status was not independently associated with development of DVT/PE, poor functional 
outcome, or hospital length of stay. Comparative Analysis 2: Pregnant/postpartum patients treated with MT showed 
higher rates of intracranial hemorrhage (24.2% vs. 8.0%, p<0.001), DVT/PE (21.2% vs. 4.0%, p<0.001) and 
complications of the puerperium (87.9% versus 6.1%, p=0.002), as well as lower rates of good functional outcome 
(42.4% vs. 72.4%, p<0.001) in comparison to those receiving medical management only. The incidence of in-
hospital mortality for pregnant/postpartum women medically managed was 2.9%. Following propensity matching to 
account for age, illness severity, and stroke severity, only the incidence of DVT/PE (21.2% vs. 6.1%, p=0.020) 
differed between the two groups for those complications and outcomes significantly different on univariate 
assessment.  
Conclusions: Our multicenter national analysis is the only large-scale study to evaluate treatment of 
AIS specifically with MT in the setting of pregnancy and the postpartum period. Taken collectively, our findings 
suggest that endovascular MT is a viable first-line therapy for treatment of acute ischemic stroke in 
pregnant/postpartum women. Although retrospective data evaluating treatment modalities must be validated by 
prospectively designed 
clinical trials, the rarity of acute ischemic stroke in the setting of pregnancy and the postpartum period makes such 
an undertaking unlikely. As a result, large-scale multicenter retrospective analyses such as the present study provide 
valuable clinical insight. 
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Background: There are no sufficient data on the number of missions taking place worldwide as well as the number 
of served patients due to the lack of uniform reporting. Similarly, data on cost-efficiency of such missions are 
underreported. Moreover, most cost-benefit analysis studies offered in the literature (being mostly focused on one 
surgical discipline) have not reported longitudinal data evaluating changes over time. 
Objective: The aim of this study was to comparatively evaluate the sustainability and cost-benefit of the Operation 
Giving Back Bohol surgical volunteerism mission (SVM) carried out in Bohol Province, Philippines over twelve 
consecutive missions. 
Design/Methods: This was a cost-benefit analysis of prospectively collected financial data from twelve consecutive 
surgical volunteerism missions held between 2006 and 2018. The overall cost of an SVM and cost per patient were 
the endpoints of interest. All costs were expressed in United States dollars ($). Overall cost per patient was defined 
as the ratio of the overall cost to the number of patients. 
Results: A mean of 112±22 patients were included per year of SVM. The mean overall cost of SVM was 
$485,835±$85,574. A significant bivariate positive correlation was found between the number of patients and the 
overall costs of SVM (r=0.928; p<0.001). A statistically significant increasing trend in the overall cost of SVMs 
over time was found (R2=0.469; p=0.014) (Figure 1). The mean cost per patient was $4,373±$399. No significant 
bivariate correlation between the number of patients and cost per patient was found (r=-0.154; p=0.632). A non-
significant decreasing trend in the cost per patient over time was found (R2=0.007; p=0.795) (Figure 2). 
Conclusions: SVM contributes substantially to the healthcare system both clinically and financially. Increasing the 
number of patients served have increased the total cost of the mission with no impact on the cost per patient. 
Experience of the teams involved as well as establishment of an infrastructure, jurisdiction, standardized 
mechanisms, and guidelines have led to a steady decreasing trend of costs per patient over time. 
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Background:  Phlebitis is a common condition that can be caused by surgical interventions, trauma to veins, or prolonged 
inactivity. Thrombophlebitis is phlebitis that is caused by a blood clot and can lead to severe complications such as pulmonary 
embolism and deep vein thrombosis.  
 

Objective: This study examined the risk factors of in-hospital mortality in emergency operations of phlebitis and 
thrombophlebitis in elderly patients, National Inpatient Sample 2005-2014.  
 

Design/Methods: This retrospective cohort study extracted data on elderly patients with phlebitis and thrombophlebitis as 
primary diagnosis who had emergency surgery. Multivariable backward generalized additive model and multivariable logistic 
regression were conducted to evaluate the associations between in-hospital mortality and hospital length of stay in emergency 
admitted elderly patients with the diagnosis of phlebitis and thrombophlebitis. The models were adjusted for age, sex, race, 
income quartile, severity of illness subclass, and the associated comorbidities of AIDS, congestive heart failure, chronic 
obstructive pulmonary disease, coagulopathies, liver disorders, pulmonary circulatory disorders, metastatic cancer, electrolyte 
abnormalities, renal failure, presence of other tumors, arthritis, weight loss and alcohol abuse.  
 

Results: Among the 4,618 elderly patients (Table 1), 4,572 (99.0%) survived while 46 (1.0%) died (Table 2). A J-shaped 
association (Figure 1) was observed in the generalized additive model between hospital length of stay and in-hospital mortality 
in which the hospital length of stay of 3-6 days was associated with the lowest mortality rate (EDF=3.31, P<0.0001). The 
ascending branch of J-shaped plot showed a linear association between hospital mortality and hospital length of stay after 6-
day hospitalization. A multivariable logistic model was built on the ascending part of the plot which showed an OR of 1.190 
(1.126-1.258). Age, fluid and electrolyte abnormalities, solid tumors, and metastasis were also significantly associated with in-
hospital mortality in the GAM model (Table 3).  
 

Conclusions: Length of stay was an independent predictor of in-hospital mortality in elderly patients with phlebitis and 
thrombophlebitis. Every day longer stay in hospital after day 6 increased the risk of mortality by 19%.  

Figure 1
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Background: Trauma in the elderly is increasing in prevalence. They often do not meet trauma center criteria and 
are thus under-triaged to hospitals that are not designated as trauma centers trauma center (DTC). 

Objective: The aim of this study was to examine the outcome of geriatric trauma patients when they are not initially 
treated at a designated 

Design/Methods: ACS-TQIP database from years 2015-2016 was analyzed and elderly (age ≥ 65) trauma patients 
were studied. Outcome variables included complications and mortality. The main independent variable tested with 
multivariable regression analysis was DTC (I, II) or non-designated (NDTC). 

Results: There were 128,845 patients analyzed for this study. Patients treated at DTC were more frail, had higher 
ISS and lower GCS than NDCT (p<0.01). Age and mechanism was similar. Despite being more severely injured, 
elderly trauma patients admitted to DTC had a significantly lower mortality (5.6% versus 7.1%) when compared to 
NDTC (p<0.01). Subgroup analysis of the severely injured (ISS≥16), frail, and extremely elderly (age ≥80 years) 
revealed overall lower rates of complications and mortality when treated at a DTC compared to NDTC (p<0.01). 
When controlling for frailty, ISS and age as continuous variables in the multiple regression analysis, admission to a 
Level I TC was an independent predictor of lower mortality and complications (p<0.01). 

Conclusions: Elderly trauma patients have better outcome when taken to a designated trauma center. Triage criteria 
may need to be adjusted for the elderly to avoid undertriage which may result in the patients being taken to a non-
designated trauma center 
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Background: Historically, appendicoliths (fecaliths) were believed to be the main cause of appendicitis in adults while 
lymphoid hyperplasia was thought to be the usual culprit in children. However, it has become apparent that acute appendicitis 
associated with appendicoliths may actually be more prevalent in the pediatric population than in adults; 29.9% compared to 
13.7% for adults in one study (1). In another study, prevalence in pediatric appendicitis was 42.7%. That study also suggests a 
seasonal change in fecalith incidence with fecaliths less common in summer months (2). The presence of appendicoliths is 
associated with perforation in several studies. In the adult population non-operative management has become a popular option 
except when a fecalith is present for this reason. An unanswered question is whether prevalence of appendicoliths changes 
from early childhood to adulthood. Our study seeks to answer this question 
Objective: To determine whether prevalence of appendicoliths in acute appendicitis changes with age. 
Design/Methods: With IRB approval, we retrospectively reviewed the charts of all patients who underwent appendectomy for 
acute appendicitis at Metropolitan Hospital Center between January 2010 to December 2019. We then separated the patients 
into pediatric (<19) and Adult (>19). We further sub-stratified our pediatric cohort into preschoolers (1-4), elementary 
schoolers (5-12) and teenagers (13-18). The presence of appendicoliths was identified with the pathology report. We also 
investigated our negative appendectomy rate for all comers.  
Results: Out of 855 patients who underwent an appendectomy for appendicitis, 23.5 % (201/855) were identified as pediatric, 
1.63% (14/855) were preschoolers, 12.5% (107/855) elementary schoolers and 9.4% (80/855) teenagers. Our adult population 
comprised the remaining 76.5% (654/855). The prevalence of appendicoliths for each group was calculated; 64.3% (9/14) for 
preschoolers; 32.7% (35/107) for elementary schoolers, 26% (21/80) teenagers and 18.65% (122/654) for adults. The overall 
negative appendectomy rate remained 3% over the past 20 years. 
Conclusions: A clear pattern of diminishing prevalence of appendicoliths with increasing age emerged from this study. This is 
in contradistinction to the long-held view that appendicoliths are the primary etiology of adult appendicitis while lymphoid 
hyperplasia was the main cause in children. It affirms an observation made in a previous study from our institution, but this is 
the first study to demonstrate that prevalence of appendicoliths in acute appendicitis is highest in toddlers and gradually 
diminishes with age. These results beg some questions. 1.Could the incidence of acute appendicitis in the early pediatric 
population be potentially reduced if parents are better educated on the importance of bowel hygiene and avoiding constipation? 
2. During the COVID pandemic with nonoperative management of uncomplicated appendicitis gaining popularity for adults, is
it a viable option for pediatric cases as well? The answer appears to be that while non operative management may be a viable
option for teenagers who essentially behave like adults and have a lower appendicolith incidence; for younger children with
higher appendicolith rates and less reliable imaging, surgery is probably still the safest option.
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Background: Traumatic injuries remain the leading cause of death in the United States for individuals up to the age of 46. 
Historically, motor vehicle crashes (MVC) was the single largest cause of death and accounted for the most years of potential 
life lost (YPLL) due to trauma.  Recently over the last decade, firearm deaths has been increasing in the United States 
according the Center for Disease Control.  By understanding the epidemiology of trauma, it may help appropriate allocation of 
resources to where they are needed the most. 

Objective: The aim of this study was to analyze and report the trauma associated YPLL related to firearms within the United 
States in comparison with MVC.   

Design/Methods: Data was extracted (2009-2018) from the National Vital Statistics Reports from the Center for Disease 
Control and the Web-based Injury Statistics Query and Reporting System database (WISQARS). Years of potential life lost 
estimates the average time a person would have lived had he or she not prematurely died. Years of potential life lost was 
calculated by the CDC standard of subtracting the age at death from the standard year of 80, and then summing the individual 
years of potential life lost (YPLL) across each cause of death. We examine the causes of injury and death within the population 
as a whole, in addition to examining the potential years of life lost within specific subpopulations and regions. 

Results: In 2017, firearms surpassed motor vehicle collisions in YPLL (Figure 1). Males comprised the majority (85.4%) of 
the 38,929 firearm deaths in 2018.  Firearm suicide was highest amongst white males, whereas firearm homicide was highest in 
the black males.  Over the ten year period, white males had a total of 5 million YPLL due to firearm suicide and 1.7 million 
YPLL due to firearm homicide. Black males had a total of 3.2 million YPLL due to firearm homicides and 0.44 million YPLL 
due to firearm suicide. The average age of the black male homicide victims was 29.5 whereas the average age of the white 
male suicide victims was 50.9.Region ally, the South had the highest YPLL due to firearms with 5.7 million years lost, 
followed by the Midwest, West, and Northeast. The Northeast was the only region during this time period for which homicide 
contributed to a higher number of YPLL as opposed to suicide (700k vs 612k). In 2018, suicide was responsible for higher 
YPLL than homicides in all regions. 

Conclusions: Bullets are now the leading cause of YPLL in trauma and has surpassed MVC as of 2017. Suicide in white males 
accounts for the highest number of YPLL followed by homicide in black males. Suicides were highest in middle age older 
white males, whereas the homicides were in younger black males.  Deaths related to firearms are potentially preventable causes 
of death and prevention efforts should be strengthened and redirected. 
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Background:  
Cholelithiasis and its subsequent complications are the leading causes of hospital admissions related to 
gastrointestinal problems. The incidence of recurrence of symptoms and complications after an untreated biliary 
colic has never been studied.  

Objective: 
The objective of our study was to evaluate the 3-month and 6-month readmission rate after index hospitalization for 
untreated biliary colic and factor predicting the readmissions. 

Design/Methods: 
We performed five years (2010-2014) analysis of the Nationwide Readmission Databank (NRD) included all adult 
patients with index admission diagnosis of biliary colic. Outcome measures were the overall readmission rate as well 
as readmission for recurrent biliary colic, acute cholecystitis, choledocholithiasis, cholangitis and pancreatitis within 
3 months and 6 months after admission for untreated biliary colic. 

Results: 
We included a total of 96,342 patients with the diagnosis of biliary colic. Mean age was 48±8 years and 64% were 
female. The incidence of a gallstone-related complication by 3-month and 6-month are 23% and 35% respectively. 
The incidence of recurrent biliary colic was 9% and 12%; acute cholecystitis 7% and 10%; choledocholithiasis 4% 
and 5%; cholangitis 1% and 2%; and pancreatitis 2% and 6% within 3-month and 6-monts respectively. 

Conclusions: 
Untreated biliary colic is associated with a very high 3-month and 6-month readmission rate with recurrent 
symptoms and gallstone-related complications. Cholecystectomy should be performed as soon as possible after 
biliary colic to prevent these complications. Further studies exploring the reasons of delaying cholecystectomy in 
these patients are warranted. 
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Background: Subarachnoid hemorrhage (SAH) can be a devastating neurologic condition that leads to cardiac arrest (CA), and 
ultimately poor clinical outcomes. Existing literature on this subject reveal a dismal prognosis 
when analyzing relatively small sample sizes. In addition, current data fails to characterize patient 
discharge dispositions and predictive factors for the development of CA. Due to the lack of substantial 
data, physicians may not be able to provide accurate prognoses to families of patients inflicted by 
these severe cerebrovascular events.  
Objective: Thus, in this study, we aimed to further elucidate the incidence, mortality rates, and outcomes of CA patients with 
SAH using large-scale population data. 
Design/Methods: A retrospective cohort study was conducted using the National Inpatient Sample (NIS) database. Using the 
International Classification of Diseases (ICD) codes 9th and 10th edition, we included patients in 
our study who met the following criteria: non-traumatic SAH, CA cause unspecified, and CA due to 
other underlying conditions between 2008 and 2014. Patients who were under the age of 18 or had 
missing demographics were excluded. For all regression analyses, a p-value of <0.05 was considered 
statistically significant. 
Results: We identified 170,869 patients hospitalized for non-traumatic SAH. Within this population, there was a 
3.17% incidence of CA. The mortality rate in CA with SAH was 82% (vs non-CA 18.4%, p < 0.001). Of 
the survivors of CA with SAH, 15.7% were discharged to special facilities and services (vs non-CA 
37.6%, p<0.0001). The remaining 2.3% were discharged home (vs non-CA 44.0%, p<.0001). Higher 
NIS SAH severity score (NIS-SSS) was a predictor of CA in SAH patients (p <.0001). Patients treated 
with aneurysm clipping and coiling had a lower odds ratio for developing CA (p <.0001). 
Conclusions: The study confirms the poor prognosis of patients with CA and SAH using large-scale population data. Patients 
who underwent aneurysm treatment show a lower association with developing CA, which 
highlights that these treatments may improve patient outcomes when clinically indicated. Findings 
presented here provide useful data for clinical decision making and guiding goals of care discussions 
with family members. Further studies may identify interventions and protocols for treatment of these 
severely ill patients. 
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Background: 
Subarachnoid Hemorrhage (SAH) is a major cause of death and disability, with a mortality rate as high as 50%. One of the 
most notable causes of in-hospital death in SAH patients is secondary medical complications. Currently, there is inadequate 
literature that comprehensively outlines the most relevant and most severe complications after SAH using a large data set. In 
this study, we analyzed the incidence rates and mortality rates due to various types of medical complications in aneurysmal 
subarachnoid hemorrhage (aSAH) patients.  

Objective: 
To stratify the incidence rates and case fatality rates of different medical complications in patients with aSAH and to 
comparatively evaluate the risk factors for in-hospital mortality. 

Design/Methods: 
This is a retrospective cohort study performed using patient discharge records from the Nationwide Inpatient Sample (NIS) 
database between 2008 to 2014 to identify primary diagnosis of aSAH and various secondary medical complications. Using 
previously validated ICD 9 codes to define SAH patients, procedures, and medical complications, 170, 869 non-traumatic SAH 
patients were included and categorized. Rates of incidence and case fatality rates were assessed using descriptive statistics with 
exact 95% confidence intervals. Differences in mortality due to medical complications from 2008 to 2014 were compared 
using c2 and t-tests for binary and continuous variables, respectively, to assess for longitudinal trends. Further analysis was 
performed to identify predictors of in-hospital mortality using univariate and multivariate modelling.  

Results: 
The most common medical complications in patients hospitalized for aSAH (N=170,869) were fluids and electrolytes disorders 
(40.14%), hydrocephalus (29.24%) and hyponatremia (17.28%). The most common cardiac complications were cardiac arrest 
(3.17%) and acute myocardial infarction (3.11%). The highest case fatality rates in these patients were seen with cardiac arrest 
(82%), cardiogenic shock (56.6%) and acute myocardial infarction (41.3%). Similarly, patients with cardiac arrest had the 
highest odds of in-hospital mortality based on both univariate (OR 20.315, 95% CI 17.431-23.676, p<0.0001) and multivariate 
modelling (OR 22.918, 95% CI 19.237-27.304, p<0.0001). When analyzing temporal trends from 2008 to 2014, significant 
decrease in incidence was seen in takotsubo cardiomyopathy (21.0% vs 41.8%; p=0.036), cerebral edema (33.1% vs 40.3%; 
p=0.01), acute myocardial infarction (36.2% vs 44.7%; p=0.022) and fluids and electrolytes disorders (18.7% vs 21.1%; 
p=0.021). Furthermore, patients with advanced age and NIS-SAH Severity Score showed statistical significance and had a 
higher risk of in-hospital mortality (OR 1.028, 95% CI 1.026-1.031, p<0.0001) and (OR 1.703, 95% CI 1.654-1.753, 
p<0.0001), respectively.  

Conclusions: 
The potential for renal and cardiac complications are significant factors to consider in the management of aSAH patients. 
Specifically, cardiac arrest is the strongest indicator of case fatality and in-hospital mortality. Further research is needed to 
determine if and how diagnostic and therapeutic advancements have contributed to the decreasing longitudinal trend in case 
fatality rates that were identified for takotsubo cardiomyopathy, acute myocardial infarction, and fluids and electrolytes 
disorders. 
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Background: Critical limb ischemia (CLI) is at the end of peripheral arterial disease (PAD) spectrum. First line of 
therapy is targeted towards revascularization.  

Objective: The aim of our study was to analyze the six months re intervention rate and outcomes in patients with 
CLI who already underwent revascularization. 

Design/Methods: We performed one-year analysis of the national readmission database and included all patients 
with PAD, diagnosed with CLI and underwent either open or percutaneous revascularization procedure and excluded 
patients who had elective admission, died or underwent major lower extremity amputation during index 
hospitalization. Outcome measures were re intervention rate and predictors of reintervention at 6 months. 
Multivariate regression analysis was performed. 

Results: We analyzed a total of 19446 patients admitted with CLI and underwent revascularization during index 
hospitalization. Mean age was 70y±11 and 61% were males. During index hospitalization, 39% of the patients 
underwent open revascularization, 58% underwent percutaneous and 7% underwent both open and percutaneous 
revascularization. At 6 months follow up, 19% were readmitted for reintervention, of which 67% were non elective 
admission. Median time to readmission for re intervention was 2 months [1-5]. On sub analysis of patients who were 
readmitted, 66% underwent open or percutaneous revascularization, 21% underwent major amputation of lower 
extremity and 13% underwent both revascularization and major amputation. Mortality rate during reintervention was 
9.6%. On regression analysis, independent predictors for re interventions were complicated diabetes (OR: 1.7, 
p<0.05), renal failure (OR: 1.5, p<0.01), and hypertension (OR: 1.2, p<0.05). 

Conclusions: About 1 in every fifth patients who undergoes revascularization procedure for critical limb ischemia is 
readmitted for re intervention. Of patients who were readmitted for re intervention, one third major lower extremity 
amputation and one tenth died. 
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Background: Chronic migraine headaches affect nearly 30 million Americans every year and are responsible for 
roughly 1.2 million emergency department visits annually. Many of the standard therapies commonly used to treat 
migraines are often unsuccessful and furthermore, may introduce unwanted side effects. Numerous studies in the 
literature support that surgical intervention is an effective method to treat migraine patients that do not respond to 
traditional therapies. We set out to examine the association of various patient characteristics including use of 
acellular dermal matrix (ADM) nerve wraps, trigger site, prescription and nonprescription medication use, and 
comorbidities with migraine improvement in patients undergoing surgical intervention. 

Objective: The purpose of this study was to identify independent predictors of clinical improvement in patients 
undergoing surgical nerve decompression for migraine. 

Design/Methods: A retrospective chart review of the patients who had surgery by the senior author (KA) between 
2010 and 2020 was conducted. The primary endpoint was clinical improvement at one-year follow-up, which was 
defined as a complete independence from prescription medications. Patients were stratified into two groups: those 
with clinical improvement and those with treatment failure. The latter was defined as persisting migraine symptoms 
requiring prescription medications at one year following surgery. Backward multivariable logistic regression was 
used to examine the associations between migraine improvement and different patient characteristics. 

Results: A total of 153 patients met the inclusion criteria for the study. Of these, 129 (84.3%) patients were 
considered improved at one-year follow-up. Twenty-four (15.7%) patients failed to improve. Significant differences 
between the two groups included use of nerve wrap using ADM (56.2% vs. 26.1%, respectively, p=0.008), 
ergotamine use (6.9% vs. 30.4%, respectively, p=0.001), post-traumatic stress disorder (0% vs. 8.7%, respectively, 
p=0.02), obesity (0% vs. 8.7%, respectively, p=0.02), fibromyalgia (0% vs. 17.4%, respectively, p=0.001), and re-
operation (12.3% vs. 52.2%, respectively, p<0.001). Significant associations with clinical improvement at 
multivariable logistic regression were found with ADM nerve wrap (OR=10.80, 95%CI: 6.18-16.27), and operation 
of trigger sites four (OR=37.96, 95%CI: 2.16-73.10) and five (OR=159, 95%CI: 10-299). 

Conclusions: The use of ADM nerve wraps in surgery was significantly associated with surgical success and 
clinical migraine improvement, as was operation at trigger sites four and five. Ergotamine and propranolol treatment 
preoperatively, bipolar disorder and re-operation were significantly associated with treatment failure following 
surgery.  
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Background: Appendectomy remains the most common emergency surgical procedure, but non-operative 
management (NOMA) has gained popularity, particularly during the COVID pandemic. An objection to 
conservative management is that tumors of the appendix may be missed, especially in older patients. The incidence 
of appendiceal tumors may impact decision-making. 

Objective: The purpose of this study was to investigate the incidence of appendiceal tumors among appendectomy 
patients and determine whether it was high enough to advise against NOMA. 

Design/Methods: We conducted a retrospective review of 1694 appendectomies done for appendicitis at our 
institution between Jan 2001 and December 2019, looking for neoplasms identified on pathology. 

Results: Our study identified 24 tumors among the 1694 cases, with an overall incidence of 1.43%. Negative 
appendectomy rate was 2.44%. There were 9 Low Grade Appendiceal Mucinous Neoplasms (LAMNs) (average 
patient age 49.5, incidence 0.54%), 6 NETs (average patient age 44, incidence 0.36%), 6 Mucoceles without 
adenoma (average patient age 40.3), and one each of adenocarcinoma (age 82), endometrioma (age 26), and 
neurofibroma (age 58). Nine patients were under 40; of these, 4 had well differentiated NETs, 2 had mucoceles and 
one had an endometrioma. 4 of 24 cases (16.66%) also had appendicoliths, compared to 335 of 1670 cases (20%) 
with appendicoliths alone, which was a non-significant difference. Two cases of mucocele with mucin spillage were 
managed by appendectomy and regional peritoneal toilet. Only one adenocarcinoma and one poorly differentiated 
NET required right hemicolectomy, with the rest needing only appendectomy. 

Conclusions: Our results align with most series of appendiceal pathology. The incidence of tumors was 1.43%, with 
most found incidentally during emergency appendectomies and cured with appendectomy alone. Only 2/1694 
(0.11%) required right hemicolectomy. Of the tumors identified in appendectomy specimens, LAMNs and NETs 
were the most common. All patients under 40 had relatively benign disease. Appendicoliths occurred with or 
without tumors, suggesting that the two are not mutually exclusive. 
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Background:  Emergency surgery for acute pancreatitis is associated with significant morbidity and mortality and 
causes a large financial burden on the healthcare system. The National Inpatient Sample (NIS) is a weighted sample 
of all hospital discharges in the United States, allowing for estimation of the national burden of diseases. 

Aim:  The aim of this study was to evaluate the independent risk factors of mortality for adult patients with acute 
pancreatitis requiring emergency general surgery. 

Design/Methods:  A retrospective cohort study of NIS data from 2005-2014 was analyzed. The ICD-9 code 577.0 
was used to identify all adult patients with acute pancreatitis. Demographic characteristics, such as race, income 
quartile, and insurance type were studied between patients who lived and patients who died of acute pancreatitis. 
Comorbidities, length of stay, and days until first procedure were also studied. Univariable and multivariable 
generalized additive model were created to assess the independent predictors of mortality for adult patients with 
acute pancreatitis. 

Results:  306,174 patients made up the retrospective cohort of adult patients with acute pancreatitis. For both men 
and women, patients with lower income quartiles presented more commonly than patients with higher incomes. 
Patients who were in lower income groups were also significantly more likely to die of acute pancreatitis. Hospital 
length of stay (HLOS) had a U-shaped, non-linear relationship with mortality (EDF: 22.51, p<0.001). The nadir of 
the curve was a HLOS of 6 days, with mortality increasing for both shorter and longer HLOS. The lowest in-hospital 
mortality was seen between 3-8 days. Age, sex, race, income quartile, and several comorbidities all had a significant 
effect on mortality. HLOS longer than 6 days had a linear relationship with mortality. 

Conclusions: Each day past the 6th hospital day had a linear relationship with mortality. Lower income quartile, age, 
and the presence of comorbidities all are independent risk factors for mortality. 
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Background: Tranexamic Acid (TXA) has been increasingly utilized in Craniosynostosis surgery because of the 
potential for significant blood loss due to surgical duration and infant size. There is no widely accepted dosing 
protocol, therefore we did a meta-analysis looking at low vs high dose bolus to see if a higher dose bolus 
(>10mg/kg) adds any benefit. 

Design/Methods: A comprehensive literature review through PubMed, Cochrane Central, and Embase databases 
was performed to identify relevant studies. We included any clinical study reporting on outcomes for pediatric 
craniosynostosis surgery with intraoperative use of tranexamic acid. TXA dosing, number of patients, blood loss, 
length of stay and transfusions were studied. 

Results: Twenty-one studies were eligible for our review. In the 9 low-dose studies, 228 patients received 10mg/kg 
bolus of tranexamic acid with infusions of varying rates compared to 176 patients who received control (nothing, 
placebo, saline). 12 studies were categorized as high dose, with 391 patients receiving over 10 mg/kg bolus (range: 
15-100 mg/kg) and infusions of varying rates. One case of ulnar artery thrombosis was reported in the low-dose
group following ulnar arterial line placement; no other complications were found to be related to tranexamic acid.
Fewer packed red blood cell and fresh frozen plasma transfusions, as well as shorter length of stay were reported in
patients receiving tranexamic acid in both groups. Compared to control, TXA patients experienced less weight-
adjusted blood loss (mL/kg). In one randomized control trial comparing doses, lower dose was not shown to be less
effective than higher dose regarding intraoperative blood loss 39.4 (4.4) vs 40.3 (6.2) mL/kg [95% CI: -14.2, 15.9].
Both high and low dose protocols had a decrease in need for transfusion, therefore the risk of complications is small.

Conclusions: This review did not reveal a significantly better reduction in transfusion with a higher dose bolus. 
Therefore, we recommend a lower dose bolus of 10 mg/kg followed by an infusion of 5mg/kg/hr, which our 
institution will be implementing. 
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Background/Objective: There is no level 1a evidence as to whether quilting sutures allow preventing postoperative 
seroma in patients undergoing mastectomy for breast cancer. The aim of this study was to evaluate whether quilting 
sutures (QS) are associated with lower rates of seroma and other surgical site occurrences as compared to 
conventional closure (CC). 

Design/Methods: MEDLINE, Pubmed, and Cochrane Library were systematically searched. The inclusion criterion 
was adults with breast cancer undergoing mastectomy. QS was defined as a suturing of the skin flaps to the 
underlying pectoralis major with several parallel rows of running sutures following mastectomy. The primary 
endpoint was postoperative seroma rate. Secondary endpoints included hematoma and surgical site infection (SSI) 
rates. Mantel-Haenszel method with random-effects model was used for meta-analysis. Number needed to treat was 
calculated to assess for clinical relevance of statistical findings. 

Results: Seven studies totaling 916 patients (460 QS and 456 CC) were included. Seroma rates were statistically and 
clinically significantly lower in patients with QS [OR (95%CI) = 0.250 (0.084, 0.5); p < 0.001; NNT = 3] as 
compared with CC (Figure 1). Hematoma rates [OR (95%CI) = 1.057 (0.628, 1.779); p = 0.834; NNT = 167] as well 
as SSI rates [OR (95%CI) = 0.530 (0.255, 1.1); p = 0.088; NNT = 18] (Figure 2) did not significantly between QS 
and CC. 

Conclusions: This meta-analysis found that QS was associated with significantly decreased rates of seroma as 
compared to CC in patients undergoing mastectomy for cancer. 

Figure 1. Postoperative seroma rates in QS vs. CC: a forest plot. 

Figure 2. Postoperative SSI rates in QS vs. CC: a forest plot. 
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Background: Direct-acting antiviral (DAA) therapy has transformed the outcomes of liver transplantation(LT) in patients with 
hepatitis C virus (HCV). The aim of this study was to analyze the effect of DAA treatment for HCV-associated hepatocellular 
carcinoma (HCC) in LT. 
Objective: We analyzed data from the United Network for Organ Sharing (UNOS) between 2012-2016. We defined as pre-
DAA era between 2012-2013 and DAA era between 2014-2016. We included the patients confirmed as HCC on explant and 
evaluated demographics and the tumor features on explant of HCC during the study periods. 
Design/Methods: Retrospective, cohort study using UNOS data. 
Results: 7,716 liver transplants for HCC were performed during the study periods and HCV-associated HCC were 4,778 
(62%). In DAA era, median recipient age was older and median days of waiting list were longer (61 vs 59; 258 vs 222 days 
p<0.01, respectively) (Table1). Pre-LT treatment rate was higher and AFP before transplant was lower (95.8 vs 92.8 %; 13 vs 8 
ng/ml p<0.01, respectively).  For donor, median donor’s age, donor BMI and rate of HCV significantly increased in DAA era 
(42 vs 41; 26.9 vs 26.6; 13.9% vs 9.1%, p<0.01, respectively).  
In pathology, there was no significant difference in high risk features (p=NS). Median largest tumor size was significantly 
higher (2.6 vs 2.5cm, p=0.01, however, rate of completed tumor necrosis was significant higher in DAA era (20.6 vs 15.8%, 
p<0.01). Compared to pre-DAA era, one-year graft survival was same (90.7% vs 89.7%, p=NS), however, three-year graft 
survival had significantly improved in DAA era. (85.0% vs 80.8%, p<0.01) (Figure1). In cox regression multivariable analysis, 
DAA era (hazard ratio [HR], 0.78; p<0.01), diabetes (HR, 1.31; p=0.01), high AFP per 0.01 (HR, 1.70; p<0.01), high MELD 
score per 0.1 (HR, 1.17; p=0.04), histologic grade (HR 1.29; p<0.01), high risk features (HR, 1.70; p<0.01), and high DRI (HR, 
1.38; p=0.01) had significantly impacted for three-year graft survival. 
Conclusions: DAA has a significant impact of liver transplant. In DAA era, graft survival for HCV-associated HCC has been 
significantly improving. 
TABLE 1      FIGURE 1 
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Background: Liver disease is one of the leading causes of death in the US. The number of deaths in liver diseases has steadily 
increased every year, even though the dramatic improvement of treatment for liver diseases in the last decade.  The aim of this 
study is to analyze the death trend of viral hepatitis, liver tumor and liver diseases in the US. 
Objective: Data was extracted between 1999 and 2018 from the annual National Vital Statistics Reports (deaths: Final Data) 
from the Center for Disease Control (CDC). We performed Joint Point Regression analysis for trending the diseases. 
Results: Alcohol Liver Diseases (ALD) death (23,172) and death rate (7.1/100,000) in 2018 were highest ever reported, and 
after 2005 this trend has been significantly increasing (p<0.001).  
Hepatocellular carcinoma (HCC) death (11,769) and death rate (3.6/100,000) in 2018 was also highest ever reported, and this 
trend has been significantly increasing in the last two decades (p<0.001).  In comparison, the death from viral hepatitis had 
dramatically been trending down after 2014 (p<0.001). Chronic liver diseases other than ALD (OTHERS) death (19,666) was 
highest ever reported. The death rate of OTHERS was trending down between 2002 and 2007 (p<0.001), then it was trending 
up between 2007 and 2014 (p<0.001), and it has finally plateaued. Nonalcoholic fatty liver disease (NAFLD) death was (3,048) 
highest ever reported, and it has steadily increased, and then it has significantly increased after 2006 (p<0.001), especially in 
white female.  
From 1999 to 2018, the peak of age in the crude number liver cirrhosis deaths shifted to the right. The peaks of deaths in ALD 
were age 52 in 1999 and age 58 in 2018 and the number of death in ALD has significantly increased in white male and female. 
During the study period, ALD death in 2018 was highest in the “Baby Boomer” generation (born 1946-64), even though 
population in the baby boomer has decreased.   
Conclusions: Death from liver disease in the US have increased, and in 2018 they were the highest ever reported by the CDC. 
While the deaths from viral hepatitis showed dramatic improvement due to therapy drugs, deaths from ALD, NAFLD and HCC 
continued to increase and the burden of alcoholic liver disease has increased, especially in the baby boomers. 

Figure 1         Table 1 
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Background: Catheter-based angiography is an invaluable method used for the diagnosis and treatment of vascular 
complications in patients. Since cerebral and coronary angiography are similar techniques that utilize the same 
access sites and general principles, the associated risks overlap and should be identified in order to help direct 
patient care. Previous nationwide-cohort studies have examined cerebral and coronary angiography separately with 
relation to a presenting condition of interest, rather than the specific complications of catheter-based intervention.  

Objective: The purpose of this study was to determine complication rates of these catheter-based procedures in a 
combined cohort using an administrative database. 

Design/Methods: We utilized the National Inpatient Sample (NIS), the largest all-payer inpatient database in the 
United States, from 2008-2014. Patients >18 years of age undergoing cerebral or coronary angiography were 
identified using ICD-9 codes 88.41 and 37.21, 37.22, 37.23, 88.52, 88.53, 88.54, 88.55, 88.56, and 88.57 
respectively. Descriptive analysis was performed using SAS 9.4 software. 

Results: A total of 3,763,651 hospitalizations were included in our study cohort (3,505,715 coronary angiographies 
and 257,936 cerebral angiographies). The median age was 62.9 years, with females being 46.42%. Our cohort most-
prevalent comorbidities were hypertension (69.92%), coronary artery disease (69.48%), smoking (35.64%), and 
diabetes mellitus (35.13%). The most common in-hospital complications included acute/unspecified renal failure 
(9.26%), respiratory failure (6.36%), hemorrhage/hematoma complicating a procedure (1.13%), hemorrhage 
requiring blood transfusion (0.63%), deep vein thrombosis and/or pulmonary embolism (0.62%), and perioperative 
stroke (hemorrhagic and/or ischemic) 0.15%. The majority of patients were discharged to home (77.62%), with 
inpatient mortality being 1.06%. 

Conclusions: Our study showed that renal and respiratory failure are the most common complications. Only <1% 
perioperative strokes were reported. Further study is recommended to identify potential patient- and hospital-level 
risk factors increasing burden of in-hospital complications. 
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Background: 
Lack of research showing outcomes in patients with end stage renal disease (ESRD) following vascular interventions. 

Objective: 
The aim of this study was to review post-operative outcomes such as mortality, readmissions, and amputations in 
patients with end stage renal disease (ESRD) and Peripheral Arterial Disease (PAD) 

Design/Methods: 
This is a retrospective analysis of all patients with history of PAD and ESRD who were on dialysis, who have 
undergone vascular intervention from 2015-2017. 

Results:  
A total of 74 patients met the inclusion criteria with a mean age of 65 years and males were the predominant gender. 
Elderly constituted 55% of the cohort. The most common comorbidities after ESRD were hypertension (85%), 
Diabetes Miletus (63.5%), Congestive heart failure (CHF) (37%), Myocardial infarction (MI) (24%) and stroke 
(16.2%). Patients underwent both open and endovascular procedures.  Endovascular angioplasty/stenting was 
performed in 91% of the patients, majority of which was in popliteal and tibio-peroneal arteries (49%). Amongst open 
procedures, lower extremity bypasses and endarterectomy was done in 61%, surgical debridement on both index and 
surgical wounds were performed in 54% of patients. In this cohort, toe amputation in 47% was most common, followed 
by trans-metatarsal amputation (TMA) in 31%, below-knee amputation (BKA) in 18% and above-knee amputation 
(AKA) in 8% in the order of frequency. The mortality rate was 10%.  Failure of endovascular procedures leading to 
bypass or amputation occurred in 32% and failure of bypass occurred in 12% for a total failure of treatment in 43% of 
patients. The 30-day, 90-day, and 120-day readmission rates were 15%, 20%, and 27% respectively. The most 
common reason for readmissions was wound related in 23% (non-healing 11%, infection 12%) followed by failure of 
bypass or stent stenosis/occlusion in 12.2% (n=9). Mean hospital stay in this cohort was 38+47days 
On multivariable binary logistic regression; stroke (OR 6.37, 95% CI 1.62-35, p<0.01) and age (OR 0.94, 95%CI 0.91-
0.99, p=0.05) were independently associated with high odds of readmission. While AKA (OR 8.01, 95% CI 1.21-53.3, 
p=0.03) and female gender (OR, 14.45, 95% CI 1.73-120.75, p=0.01) were independent risk factors associated with 
higher odds of mortality in our cohort. The discriminatory power for predictive models for readmission and mortality 
was obtained on the ROC curve with area under the curve (AUC) as 0.714 and 0.840 respectively. 

Conclusions: 
Peripheral vascular disease in patients with ESRD is associated with long hospital stays, high amputation rates, and 
readmission rates. Despite advances in balloons and stents and surgical techniques, treatment failure occurred in 
roughly half. Stroke is associated with high odds of readmissions while AKA and female gender were associated with 
high rates of mortality. Further prospective studies to identify independent predictors of negative outcomes will 
enhance the outcomes in this sicker cohort of ESRD patients needing vascular surgery intervention. 
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Background: 
Outpatient treatment has adapted by turning to virtual care platforms during the COVID-19 pandemic in order to 
minimize the risk of corona virus exposure for physicians and patients alike. Still, the future role of virtual care 
services in post-pandemic orthopedic practice remains unclear.  
Objective: 
The objective of this study is to assess patient satisfaction and determine patient preference for a telemedicine 
platform versus in-person visit for evaluation of shoulder and elbow complaints in an orthopedic outpatient clinic 
setting during a peak outbreak of the COVID-19 virus. 
Design/Methods: 
Patients who had telemedicine visits for shoulder and elbow complaints at a single institution from March 16th 
through June 16th, 2020 were invited to respond to a post-visit survey. The survey included thirteen questions that 
focused on three main categories: patient’s satisfaction with telemedicine platform, additional details regarding the 
virtual visit (severity of medical condition, previous virtual or ER visits, and imaging done prior to the visit), and the 
patient’s preference for a future in-person versus virtual visits. The patients’ electronic medical records were 
reviewed, and data regarding patient demographics and visit details (primary diagnosis, type of visit, length of visit, 
treating physician) were extracted to evaluate for statistical differences in patient satisfaction among subgroups of 
the cohort. 
Results: 
In total, 153 patients participated in the study. Overall, high satisfaction rates were noted, with more than 90% of 
patients reporting that their questions/concerns were adequately addressed during their virtual visits, 89% would 
recommend telemedicine to a friend and 94% stated that they would use this platform again. Patient satisfaction was 
almost entirely uninfluenced by variabilities in demographic data or the visit details (p>0.05), with the exception of 
longer visits (> 10 minutes) and a first experience with telemedicine platform which correlated with higher 
satisfaction rates, (p=0.037 and p=0.039, respectively). Although 64% of patients thought their medical condition 
was severe enough to warrant an in-person visit, 90% felt it was safer to meet a physician virtually during the 
COVID-19 pandemic. However, despite the reported high satisfaction rates with telemedicine platform the majority 
of patients (76%) would have preferred meeting the shoulder and elbow expert in person if it was not for COVID-
19. 
Conclusions: 
COVID-19 provided a boost to the development of the telemedicine platform, with a considerable percentage of 
patients with shoulder and elbow complaints generally satisfied with their telemedicine visits. However, the majority 
of patients in the study stated they would prefer in-person visits for shoulder and elbow complaints if there was no 
COVID-19. Since both the course of the pandemic and the extent of virtual care services in future, post-pandemic 
routine practice are unknown, further improvements in telemedicine services should be pursued in order to achieve 
optimal treatment outcomes. 
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Background: 
Laparoscopic lavage has gained popularity as a less invasive surgical management of perforated diverticulitis with 
peritonitis. However, it is known that peritonitis can be caused by a perforated colon cancer.  

Objective: 
To determine the rate of perforated colon cancer having undergone laparoscopic lavage for perforated diverticulitis. 

Design/Methods: 
The PubMed database was systematically searched for descriptive or comparative studies of laparoscopic lavage for 
perforated diverticulitis with peritonitis. Randomized controlled trials (RCT) and observational studies with a sample 
size of at least 8 patients were included. Studies reporting short-term outcomes only as well as studies not reporting 
on the rates of completeness of follow-up were not included. Data was systematically extracted from studies and 
analyzed. Pooled cancer rate in all included studies was calculated. Subgroup meta-analysis was performed to evaluate 
cancer rates in observational studies alone, prospective and retrospective cohort studies alone, and RCTs. The rationale 
behind the subgroup analysis excluding observational design studies was that colon cancer cases are excluded a priori 
during case identification using ICD codes in such studies. Untransformed proportion method of one-arm meta-
analysis was utilized for statistical analysis. Untransformed percent proportion with 95% confidence interval (UP 
(95%CI)) was used to express pooled outcomes. 

Results: 
Eleven studies (3 randomized control trials, 2 prospective, 6 retrospective) totaling 642 patients met inclusion 
criteria. 8 studies reported how patients were screened for cancer and the number of patients who completed follow-
up. The pooled cancer rate was 3.5% (0.9%, 0.6%) with low heterogeneity (I2=35.9%) in the 8 studies. 
Observational, prospective, and retrospective studies had cancer rates of 1.5% (0%, 3.2%) (I2=0%), 8.2% (0%, 3%) 
(I2=58.2%), and 1.7% (0%, 4.5%) (I2=0%), respectively. The RCTs reported a cancer rate of 7.9% (3.5%, 12.3%) 
with low among-study heterogeneity (I2=0%). 

Conclusions: 
This meta-analysis found that up to 8% of patients undergoing laparoscopic lavage for peritonitis had perforated 
colon cancer rather than perforated sigmoid diverticulitis. Study design was a significant factor in the accuracy of 
reporting the rates of perforated colon cancer having undergone laparoscopic lavage. 
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Background: The COVID-19 pandemic has significantly impacted the way physicians provide medical and surgical 
care. At the epicenter, in the New York metropolitan area, institutions have severely curtailed performance of 
nonurgent surgical procedures. The burden of the pandemic has profoundly impacted cancer care and contingency 
planning for the future delivery of cancer care. Guidelines and recommendations have been suggested by 
multispecialty expert panels, such as Society of Surgical Oncology2 and American Society of Breast Surgeons,3 
which provide prioritization for timely management of breast cancer during the pandemic. The prioritization of these 
goals has led to delayed breast cancer surgery for most patients. Specifically, patients underwent initial treatment 
with primary endocrine therapy (PET) in an effort to postpone definitive breast surgery. At the moment, there is no 
crisis management strategy in place, should another pandemic occur.  

Objective: The objective of this meta-analysis was to evaluate long-term outcomes of surgery compared to PET in 
patients with nonadvanced, operable breast cancer.  

Design/Methods: Complying with PRISMA guidelines, a comprehensive search of multiple databases (MEDLINE, 
EMBASE, PubMed, and Cochrane Library) from each database’s inception to July 2020 was performed to identify 
eligible studies. Inclusion criteria were experimental or observational studies with at least one arm treated with PET 
and a second arm treated with surgery +/- PET. Two authors independently assessed risk of bias and extracted data. 
Local recurrence/progression was defined as either failure of nonoperative management (tumor failing to decrease in 
size and/or continuous local or distant tumor growth) or relapse of breast tumor after an asymptomatic interval 
following PET. Mantel-Haenszel method of meta-analysis (fixed effects model) was utilized for data synthesis. 
Effect estimates were expressed in odds ratio and 95% confidence intervals (OR, 95% CI).  

Results: The analysis included seven studies with 20,229 unique patients. Patients treated with PET had a higher 
risk of local recurrence/progression (OR (95% CI): 4.85 (3.74, 6.29), p<0.001). The median time to local 
progression was 2.3 years. Patients treated with surgery +/- PET had more favorable outcomes in terms of overall 
survival (OR (95% CI): 1.16 (0.90, 1.49), p=0.03) and breast cancer specific survival (OR (95% CI): 3.48 (3.23, 
3.75), p<0.001). Similarly, patients treated with PET were at increased risk for cancer specific mortality (OR (95% 
CI): 1.20 (0.95, 1.52), p=0.13) and all-cause mortality (OR (95% CI): 1.24 (0.99, 1.57), p=0.04).  

Conclusions: Primary endocrine therapy is inferior to surgery +/- PET in the treatment of early, noninvasive breast 
cancer. However, most patients treated with solely PET did not develop local recurrence until a median of 2.3 years. 
Therefore, there may be a window of time during which patients can be safely treated with PET when elective care 
cancellation policy is in place. Fortunately for most patients, the delays in treatment that we have up to now 
observed will not impact survival. To further understand how this pandemic affects our cancer patients, we look to 
task forces on the pandemic response and COVID-19 cancer-specific registries. 

https://journals.sagepub.com/reader/content/10.1177/0003134820952338/format/epub/EPUB/xhtml/index.xhtml#bibr2-0003134820952338
https://journals.sagepub.com/reader/content/10.1177/0003134820952338/format/epub/EPUB/xhtml/index.xhtml#bibr3-0003134820952338
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TITLE:  

A META-ANALYSIS OF DA VINCI SI VS. XI IN COLORECTAL 

Authors: Rojas Aram, Gachabayov Mahir, Bergamaschi Roberto 

Background: 
The aim of this meta-analysis was to evaluate whether adoption of DaVinci Xi had any impact upon intra- and 
postoperative metrics in colorectal surgery 

Objective: 
The primary endpoint of this meta-analysis was operating time and its breakdown into docking and surgeon console 
times. Secondary endpoints included conversion and postoperative complication rates 

Design/Methods: 
The Pubmed, CINAHL, Cochrane Library, and MEDLINE (Ovid) databases were systematically searched using the 
term “DaVinci”. ClinicalTrials.gov was searched for any ongoing studies. The term was chosen to be very general in 
order not to miss any suitable studies. Relevant articles were thus identified, and the results of the search were 
screened using a cascade system (title, abstract and/or full text article). By screening the references of included 
articles for further publications the search strategy’s sensitivity was verified.  

Results: 
Six studies totaling 610 patients (320 Si and 290 Xi) were included. 

Total operating time [MD(95%CI)=30.553 (15.071, 46.035); p<0.001], docking time [MD(95%CI)=4.178 (2.120, 
6.235); p<0.001], and surgeon console time [MD(95%CI)=17.246 (-0.479, 34.971); p=0.056] were longer in 
DaVinci Si as compared to DaVinci Xi. No significant difference was found in conversion (p=0.816) and 
postoperative complication rates (p=0.405). 

Conclusions: 
This meta-analysis found that the adoption of DaVinci Xi was associated with significantly decreased total operating 
time as well as docking and surgeon console times. Conversion and complication rates were similar 
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TITLE: 

THE LEARNING CURVE ASSOCIATED WITH ROBOTIC-ASSISTED HIP AND KNEE 
ARTHROPLASTY IN LOW, MEDIUM, AND HIGH VOLUME SURGEONS 

Authors:  J. Schwartz, MSIII1, A. Bhadra, MD1,2 
Affiliation: 1. New York Medical College, 2. Department of Orthopedic Surgery, Good Samaritan Hospital 

Background: 
Robotic-assisted arthroplasties have several advantages including increased accuracy and reduced soft tissue damage1. 
Adapting hospital workflow to use the robot comes with challenges. Few studies have been conducted on the learning curve 
associated with robotic arthroplasties, which suggest a learning curve of between 7 and 20 cases1,2.  
Objective: 
To further elucidate the learning curve involved in robotic-assisted arthroplasty and compare the learning curve in low, 
medium, and high volume surgeons using operative time as the primary outcome. 
Design/Methods: 
In this retrospective study, data including patient demographics, operative time, length of stay, % drop in hemoglobin post op, 
and complications were recorded from patients undergoing robotic-assisted total hip and total knee arthroplasty for the first two 
years (2017-2019) after Good Samaritan Hospital began using the MAKO robotic arm. 268 cases by 4 surgeons (139 hips and 
129 knees) were included in the study. The surgeons were stratified into low (LV), medium (MV), and high volume (HV) 
based on the number of cases. HV was defined as greater than 50 cases (1 hip, 1 knee), MV 20-50 cases, (1 hip, 1 knee) and 
LV less than 20 cases (1 hip, 2 knee). Average data for cases 1-5, 6-10, 11-20, and 21+ were calculated for each stratification. 
Groups were matched for patient demographics including age and BMI. 
Results: 
For total hip arthroplasty, the HV surgeon had average operatives times (OT) (in minutes) of 87 (80-99), 89 (60-116), 76 (55-
117) and 70 (44-113), average length of stay (LOS) (in days)  of 3.2, 3, 2.4, and 2.2 and average blood loss (% hgb)  of 23%,
18%, 19% and 18% for cases 1-5, 6-10, 11-20 and 21+, respectively. The MV surgeon had OTs of 99 (85-111), 80 (73-88), 96
(79-167), and 85 (65-145) LOS of 3, 2.4, 2.7, and 2.4 and blood loss of 24%, 18%, 21% and 20%. The LV surgeon had OTs
109 (86-130), 100 (78-127), and 100 (82-119),  LOS of 3.4, 3.6, and 2.5 and blood loss of 17%, 24%, and 26% for cases 1-5, 6-
10, and 11-20.
For total knee arthroplasty, the HV surgeon had average operatives times of 91 (84-100), 100 (84-128), 89 (72-108) and 92
(74-116), LOS of 2.6, 2.6, 2.3 and 2.3 and blood loss (% hgb)  of 9%, 10%, 14%, and 12% for cases 1-5, 5-10, 10-20 and 21+,
respectively. The MV surgeon had OTs of 104 (94-120), 103 (82-121), 92 (77-109) and 113 (81-134),  LOS of 2.8, 3.2, 2.8 and
2.6, and blood loss  of 12%, 15%, 14%, and 13%. The LV surgeons had OTs 103 (85-140), 97.5 (80-118)  and 101 (86-142),
LOS of 3.1, 2.5 and 2.5 and blood loss of 14%, 17%, and 18% for cases 1-5, 5-10, and 10-20. There were few minor
complications with no difference between groups.
Conclusions:
For total hip, the high volume surgeon had a decrease in operative time between cases 6-10 and 11-20. The medium volume
surgeon had a decrease between 1-5 and 6-10. The low volume surgeon did not reach a decrease in operative time. This
suggests that surgeons who have a high or medium volume case load have a learning curve between 5-20 cases while a low
volume surgeon likely has a longer learning curve, which is difficult to appreciate in this study.
For total knee, there was no obvious decrease in operative time for any of the surgeons. Robotic assisted total knee arthroplasty
was initiated at Good Samaritan Hospital several months after hip and all surgeons had experience with the robot doing hip
arthroplasties before beginning knee arthroplasties.
While the data suggest a learning curve associated with operative time, clinical outcomes, as shown by number of
complications and amount of blood loss are not associated with a learning curve.
References:
1. Sodhi N, Khlopas A, Piuzzi NS, Sultan AA, Marchand RC, Malkani AL, Mont MA. The Learning Curve Associated with Robotic
TotalKnee Arthroplasty. J Knee Surg. 2018 Jan
2. Kayani B, Konan S, Huq SS, Tahmassebi J, Haddad FS. Robotic-arm assisted total knee arthroplasty has a learning curve of seven cases
for integration into the surgical workflow but no learning curve effect for accuracy of implant positioning. Knee Surg Sports Traumatol
Arthrosc. 2019 Apr
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TITLE: 

CEMENTLESS AND CEMENTED TOTAL KNEE ARTHROPLASTY UTILIZING SAME DESIGN 
YIELDS SIMILAR OUTCOMES IN PATIENTS WITH A BMI OF 30KG/M2 OR GREATER 

Authors: Michael S Shatkin MS, Rachel S Silverstein MD, Eric T Owashi MD, Nathaniel L Rawicki MD, Neel 
Patel MD, Steven B Zelicof MD, PhD 

Background:  Cemented primary total knee arthroplasty (TKA) is the current gold standard for patients with severe 
knee osteoarthritis. However, cemented TKAs have demonstrated higher failure rates in more obese populations. 
Operating on obese patients has unique challenges in the operating room, posing serious challenges to the 
orthopaedic community, as the obesity epidemic is rising. Advancements in biomaterials and use of current 
generation polyethylene have led to improved survivorship of modern cementless TKA implants. 

Objective:  The purpose of this study was to evaluate the differences in clinical and radiographic outcomes between 
cemented and cementless TKA by analyzing results of implants of the same design in patient populations with a 
BMI of 30 kg/m2 or greater. 

Design/Methods:  A retrospective matched case-control study was performed on 186 primary TKAs in patients with 
a BMI of 30kg/m2 or greater that underwent either cemented (93) or cementless (93) TKAs of the same design, 
using cruciate retaining femoral component with a CS tibial insert. Components utilized the same 3D printed design 
and manufacturer with a minimum of 2-year follow-up. A single surgeon at a single institution performed all TKAs 
between 2013 and 2016. Patients’ charts were reviewed for demographics, TKA revisions, performance outcomes 
and perioperative complications. Two tailed independent t-test and chi-squared analysis was used with statistical 
significance defined as p < 0.05.  

Results: 

Conclusions:  Short-term clinical and radiographic results of cementless primary TKA with a 3D printed, highly 
porous, screwless, tibial baseplate designed with a keel and 4 pegs are promising. Our data shows for cementless 
TKA having similar KSKS, KSFS, and KOOSJR scores compared to the corresponding cemented TKA cohorts for 
patients with a BMI of 30kg/m2 or greater. As the proportion of obese patients receiving primary TKA, along with 
life expectancy, continue to increase, our study demonstrates that cementless TKAs can become a viable option, 
although further studies are necessary.  
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TITLE: 

UNDERSTANDING GLIOBLASTOMA BIOLOGY FROM TUMOR-DERIVED TWO-DIMENSIONAL 
SPHEROID CULTURE 

Authors: Tolga Sursal (PGY6)1, Karolina Turnovcová2, Dana Mareková2, Chirag D. Gandhi1, Pavla Jendelová2,3, 
Meena Jhanwar-Uniyal1

Background: 
Glioblastoma (GB) is a fatal disease that remains poorly responsive to conventional treatments, maximal safe 
neurosurgical resection, chemotherapy, and radiotherapy. Importantly, the recurrence of GB tumor manifests in 
close proximity to the tumor margin. This recurrence of GB is attributed to the presence of glioblastoma stem cells 
(GSC). Tumor-derived spheroids are a novel in vitro cancer model that maintains the cellular heterogeneity of the 
original tumor. 

Objective: The purpose of this investigation is to define the behavior of GSC as it pertains to proliferation, 
migration, and angiogenesis to discover effective targets of preventing this disease. 

Design/Methods: Human-derived GSC (hGSC) were isolated and cultured from GB patient tumors. Mice (n=5) 
were inoculated with hGSC. One tumor formed at 2 weeks post-inoculation, while the other four tumors formed at 5 
months. Xenograft-derived GSC (xGSC) were then extracted, and 2D-spheroids were created, and then compared 
with hGSC by flow cytometry, migration, proliferation, and angiogenesis. Primary and secondary spheroids were 
grown on collagen or Matrigel. All GSCs expressed Oct4 and Sox2 (stem cell markers) and also GFAP (glial origin) 
as well as Ku80 (human origin). 

Results: The results showed that tumors formed in 2 weeks were less aggressive with well-defined margins, while 
tumors formed in 5 months were more diffuse and aggressive. hGSC and xGSC migrated more vigorously in 
collagen than in Matrigel. Analysis of the stem cell markers, such as Oct3/4 and Sox2 showed strong expression in 
hGSC and xGSC. In addition, Ku80, the human marker, was positive, which confirmed the human origin of the 
xGSC. Primary spheroids migrated more vigorously, while secondary spheroids were more dispersed for both hGSC 
and xGSC. Timed chemotactic migration demonstrated that xGSC migrated faster than hGSC. Proliferation findings 
suggested that hGSC grew more than xGSC. Both hGSC and xGSC demonstrated the ability to form tube-like 
structures consisting of nodes, meshes, junctions, and branches, even in the absence of vascular endothelial growth 
factor (VEGF), which was further induced by the addition of VEGF. 

Conclusions: hGSC were more aggressive in growth and proliferation than xGSC, while xGSC had increased 
invasion and migration compared to hGSC. Both hGSC and xGSC had the capacity for enhanced 
angiogenesis. Therefore, a simple in vitro 2D spheroid system for tumor-derived GSC provides a superior platform 
for the development of precision medicine in GB. 
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PREDICTABLE RISK FACTORS FOR UPPER EXTREMITY DEEP VENOUS THROMBOSIS IN A 
LEVEL I TRAUMA CENTER 

Authors: Scarlett Tohme M.S.a,  Aparna Vancheswarana, Kyle Mobbs M.S.a, Jessica Kyddb, Akella Chendrasekhar 
M.D., F.A.C.S.b, Nisha Lakhi, M.D. M.B.A., F.A.C.O.G.a,b

a New York Medical College School of Medicine Department of Surgery, Valhalla, NY 
b Richmond University Medical Center Department of Trauma, Staten Island, NY 

Background: 
Venous thromboembolism of the upper extremity is a common cause of morbidity and mortality in hospital patients. 
Secondary upper extremity deep venous thrombosis (UEDVT) has seen increased incidence over the past decade, with 
the rate of UEDVT in patients with central catheterization ranging between 14% and 23% Risk factors and diagnostic 
elements of upper extremity deep vein thrombosis (UEDVT) are poorly understood compared to those of the lower 
extremity.  

Objective: The primary objective of this study was to identify predictive risk factors for secondary UEDVT in patients 
presenting to a Level I Trauma Center. This study will fill knowledge gaps by providing a comprehensive evaluation 
of demographic factors, disease co-morbidities, hematologic indices. A comprehensive understanding of these risk 
factors can aid trauma surgeons and ICU attendings in identifying patients are risk of developing an UEDVT an 
possibly mitigate the morbidity and mortality associated with this condition. 

Design/Methods: 
This retrospective study included all non-pregnant patients >18 years who underwent upper extremity duplex scans to 
evaluate for the presence of a secondary UEDVT at Richmond University Medical Center from January 2014-March 
2020. Patients were stratified by presence or absence of UEDVT. Collected data points included patient demographics, 
comorbidities, central line use, platelet count at time of scan, length of stay, and overall mortality. IBM SPSS 27.0 
was used for all statistical analysis with p<0.05 as significant. 

Results: A total of 1,009 upper extremity venous doppler studies were included. There were no significant differences 
in age, gender, race, or mean platelet levels between patients diagnosed with DVT and those without (p<0.05). After 
multinomial regression analysis, central venous catheter (CVC) (26.8%  versus  16%, aOR:1.757, CI95%:1.141-2.705 
p=0.002), PICC line (35.6%versus15.9%, aOR3.357,  CI95%:2.056-5.482 p=0.00), hypertension 
(21%  versus  12.5%, aOR:1.650,  CI95%:1.143-2.384 p=0.001), chronic kidney disease (CKD) (26.1%  versus  15%, 
aOR:1.769,  CI95%:1.218-2.569 p=0.000), and malignancy (23.6% versus 15.4%, aOR:1.505, CI95%:1.103-2.236 
p=0.053) were found  to be independent predictors of UEDVT. 

Conclusions: Use of CVC or PICC line, preexisting diagnosis of hypertension, malignancy, and CKD were 
independent risk factors of UEDVT, while there was no significant correlation between increased platelet levels and 
UEDVT. 
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TITLE: 

VIRTUAL EDUCATION ADAPTATIONS FOR A SURGERY CLERKSHIP: SINGLE-INSTITUTION 
EXPERIENCE FROM A COVID-19 EPICENTER IN NEW YORK 

Authors: Aparna Vancheswaran, Kyle Mobbs, Bertie Zhang, Caroline Ciocca, Ariana Matz, Aashia Dalal, 
Matthew Palastro, Mary Beth Fata, Vincent Blood, Maria Castaldi, Kathryn Spanknebel 

Background: 
Medical student clinical training was suspended as of March 15, 2020 as a state of emergency was declared in New 
York, and the NYC metropolitan area was experiencing a surge in COVID-19 cases as a newly-identified epicenter. 
It was therefore necessary for the New York Medical College School of Medicine to pivot to a 100% virtual surgery 
clerkship curriculum. 

Objective: 
Educational objectives, methods and assessment utilized to deliver a virtual surgery clerkship experience during the 
COVID-19 pandemic is described. Overall student satisfaction and ratings of virtual curricular activities and 
resources are summarized from voluntary and anonymous responses to an online-survey administered within 2-
weeks of course end. 

Design/Methods: 
Thirty-one students completed the 6-week course conducted using a HIPAA-compliant Zoom platform and 
expanded LEO learning management system. Seventy-one percent of students(n=22) completed the voluntary survey 
that included ranking of usefulness of curricular activities and resources. 

Results: 
Students were extremely/somewhat satisfied overall with the virtual experience (68%), showed a high degree of 
comfort using Zoom technology (95%), and were generally in favor of retaining some aspects of the virtual 
curriculum post pandemic (63%). Ideal virtual sessions were judged as 1-2 hours in duration (82%) and occurring in 
the late morning (68%).  

Flipped classroom peer case presentations, active learning using polling functions during faculty lectures, and team-
based case scenarios using small group break-out rooms were rated among the most useful curricular activities while 
passive lectures (grand rounds and M&M conference) were the lowest rated. In this virtual setting, students relied 
upon extracurricular resources(U-World), however also rated case-based text (de Virgilio) and online cases 
(Aquifer) as highly useful. 

Conclusions: 
A virtual surgery clerkship delivered using a HIPAA-compliant Zoom platform was associated with high rates of 
student satisfaction and participation by faculty educators. While some virtual components and resources were 
favored over others, a consideration to carry forward some aspects of virtual active learning post-pandemic is 
justified. 
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TITLE:  

TIMING OF TRACHEOSTOMY AFTER ANTERIOR CERVICAL DISCECTOMY AND FUSION: A 
NATIONAL INPATIENT SAMPLE INVESTIGATION 

Authors: John V. Wainwright (PGY7)1, Tolga H. Sursal(PGY6)1, Alan Stein(PGY3),  Virany Hillard1, Kaushik 
Das1

Background: Patients with cervical spinal cord injuries often require long term ventilator support necessitating a 
tracheostomy for airway protection. Patients with cSCI also often require anterior cervical spinal fusion (ACF) for 
instability. There is evidence for improved outcomes in patients with cSCI who undergo early versus late 
tracheostomy. 

Objective: We performed a retrospective review of a national database in an effort to determine what the optimal 
timing of tracheostomy placement after ACF is and whether there was any association with wound infection after 
ACF. 

Design/Methods: Using NIS data from 2010-2016, we identified a cohort (N=1,318) of patients who underwent 
ACF and tracheostomy. We included only patients who underwent tracheostomy placement during the same 
admission and after their ACF. Subgroups for single level, 2-3 levels,  and 4-8 levels were made. We then identified 
patients with post-operative wound infection. To compare overall wound infection rates, we included a similar sized 
cohort of patients who underwent ACF without tracheostomy (Group B). Categorical data was analyzed with chi-
square test, continuous data was analyzed with t-test and logistic regression was used to determine which factors 
significantly changed a patients risk for developing a post-operative infection. 

Results: Our final cohorts were included N=1318  in Group A and N=171,967 in Group B. Post-operative wound 
infection was diagnosed in 2.12% (28/1318) of patients in Group A and 0.09% (158/171,967) in Group B which was 
significant (OR 23.6, 95% CI 15.7-35.4, p<0.0001). The median interval between ACF and tracheostomy was 8 days 
(IQR 5-12). Logistic regression revealed that there was an increased risk of wound infection (OR=1.04, 95% CI 
1.01-1.06, p=0.010) with tracheostomy after ACDF, but after 14 days the significance was lost, (OR 1.056, 95% CI 
0.996-1.12, p=0.066). The finding of increased wound infection in ACF patients with tracheostomy were true 
regardless of number of levels fused. 

Conclusions: We found that tracheostomy placement was associated with an increase in wound infections following 
ACF. We conclude that placement of tracheostomy after 14 days post-operatively following ACF is less likely to 
result in wound infection. Further studies are necessary to determine the optimal timing of tracheostomy for these 
critically ill patients. 
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PREDICTORS OF SURVIVAL AFTER CRANIOTOMY IN GERIATRIC PATIENTS WITH 
TRAUMATIC BRAIN INJURY 

Authors: Muhammad Zeeshan, MD, Kartik Prabhakaran, MD, Muhammad Khan, MD, Jorge Con, MD, James 
Feeney, MD, Faisal Jehan, MD, Rifat Latifi, MD, Peter Rhee, MD 

Background: 
With rapid increase in the aged population, geriatric traumatic brain injury (TBI) is becoming a global problem. 
Craniotomy can be used as a life saving measure to decompress and relieve intracranial pressure in these patients. 
The aim of our study was to assess the predictor of mortality in geriatric TBI patients who underwent craniotomy. 

Objective: 
Evaluate the predictors of mortality after craniotomy in geriatric patients with TBI 

Design/Methods: 
We performed a 2-year analysis of ACS-TQIP database (2015-2016) and included all geriatric trauma patients 
(>65y) with isolated severe TBI who underwent craniotomy. We excluded patients with concomitant severe injuries 
to other organs (i.e. any other body region AIS >2), had penetrating mechanism of injury, who were transferred or 
dead on arrival. Our outcome measure was in-hospital mortality. Multivariate regression analysis was performed to 
identify the predictors of mortality. 

Results: 
We identified 46,359 geriatric patients with isolated severe TBI out of which 9.9% (n=4,621) patients underwent 
craniotomy and were included in our analysis. Mean age was 71+7y, 63% were male, 80% were white. Overall 
mortality was 27% (n=1247). On regression analysis, age>84 (OR: 2.14[1.8-3.1]), frail status measured by modified 
frailty index (2.49[2.01-4.57]), 2 or more than 2 concomitant intra-cranial hemorrhage (3.24 [2.45 – 5.64]), history 
of pre-hospital anti-coagulants/antiplatelets intake (4.21 [3.21 – 8.210] were independently associated with 
mortality. 

Conclusions: 
One out of every 10 geriatric trauma patients with isolated severe TBI underwent craniotomy and almost 1 out of 
every 4 patients who underwent craniotomy died. Age>84, frail status, concomitant 2 or more intracranial head 
bleeds and personal history of anti-platelets or anti-coagulants intake are independently associated with higher 
mortality.    
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BALANCED DAMAGE CONTROL RESUSCITATION IS ASSOCIATED WITH IMPROVED 
OUTCOMES IN SEVERELY INJURED PEDIATRIC TRAUMA PATIENTS. 

Authors: Muhammad Zeeshan, MD; Faisal Jehan, MD; Muhammad Khan, MD; Dr Kartik Prabhakaran MD, 
Marc Arkovitz, MD; Peter Rhee, MD; Dylan Stewart, MD 

Background: 
A massive transfusion (MT) ratio of 1:1:1 (PRBC:Platelet: FFP) is the standard of care in hemorrhaging adult 
trauma patients. We compared outcomes of pediatric trauma patients receiving damage control near balanced 
resuscitation (NBR) compared to unbalanced resuscitation (UBR). 

Objective: 
Evaluate the impact of NBR over outcomes in severely injured pediatric trauma patients 

Design/Methods: 
We performed a three-year (2014-2016) analysis of the Pediatric ACS-TQIP database. Pediatric trauma 
patients(age≤17) who received MT(transfusion of PRBC ≥20 mL/kg in 24-hours) were included. Patients were 
stratified based on ratios of blood products: NBR defined as PRBC:Platelets:FFP in 1:>0.5:>0.5 and UBR as 
1:<0.5:<0.5 during the first 4 hours of resuscitation. Primary outcome measure was mortality. Secondary outcome 
measures were acute kidney injury(AKI) and acute respiratory distress syndrome(ARDS). Regression analysis was 
performed. 

Results: 
536 patients received MT. Mean age was 10+6 years, median ISS was 30 [26-38].  26.1% of patients received NBR 
while 73.9% received UBR in the first 4 hours.  Patients who received NBR had lower 24-hour mortality(14.3% vs 
25.6%,p=0.02), lower in-hospital mortality(40% vs 44.7%,p=0.02), and lower rates of AKI(1.4% vs 3.8%,p=0.03) 
compared to UBR recipients.   On regression analysis controlling for demographics, ED vitals, ISS, and AIS, NBR 
was independently associated with lower odds of 24-hour mortality(OR:0.69[0.52-0.90]); lower odds of in-hospital 
mortality(OR:0.78[0.58-0.97]); and lower odds of AKI(OR: 0.89 [0.85-0.98]. 

Conclusions: 
In pediatric trauma patients NBR was associated with lower mortality and AKI compared to patients who had UBR.    
Only one-fourth of the pediatric trauma patients receiving massive transfusion received NBR in the initial 4-hours. 



THE ANSWER TO THE SILENT ‘SUPER SPREADER’ – AN 
INNOVATIVE WAY TO MANAGE CHEST DRAINS ON CORONAVIRUS 

PATIENTS WITH ACTIVE AIR LEAKS
Clara Angeles, MD, Peter Magharious, MD, 

Draginja Cvetkovic, MD, and Tracey Weigel, MD, FACS

• Chest drain systems have 2 ports to allow positive pressure to
escape: the suction port and the positive pressure release
valve.

• When air leaks into the chest drain, it causes the fluid inside
the water seal monitor to bubble, which then can escape
through the suction port or the safety valve.

• In the setting of a COVID-19 infected patient with an active
airleak, this may lead to viral aerosolization and potential
infection transmission while the chest tube is on water seal.

• We devised a way that involves placing an Ultipor100 viral
filter on the suction port of the chest drain system in addition
to sealing off the safety valve.

We propose an innovative mechanism to 
minimize the aerosolization of SARS-CoV-2
virus particles during transportation of patients 
perioperatively with chest drains with an active 
air leak.

• The COVID-19 pandemic has affected over 60
million people worldwide and has caused over
290,000 deaths in the United States alone.

• The risk of aerosol transmission has been a key
factor for its rapid dissemination, since the virus 
can remain viable and infectious in aerosols for 
hours.

• Transportation of COVID-19 infected patients with
active air leaks could expose unprotected
healthcare personnel and other patients to
aerosolized viral particles.

BACKGROUND

OBJECTIVE

CONCLUSIONS

• Chest tubes with an active air leak when off suction vent
to the surrounding environment, therefore, could
potentially spread SARS-CoV-2 particles.

• Transportation of patients with chest tubes infected with
COVID-19 with an active air leak could expose
unprotected healthcare personnel to aerosolized viral
particles.

• This mechanism allows positive pressure from an air
leak to escape from the chest drain system while on
water seal, and minimizes the risk of viral dissemination.
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ASSOCIATION BETWEEN HOSPITAL LENGTH OF STAY AND IN-HOSPITAL 
MORTALITY RATES IN ELDERLY PATIENTS UNDERGOING EMERGENCY 

SURGERY FOR COMPLICATED INTESTINOVESICAL FISTULAS IN THE USA: A 
10-YEAR NATIONAL DATASET

Brandon Ballane MS, Rifat Latifi MD, FACS, FICS, Abbas Smiley MD, PhD

• 3,513 cases were assessed of which 100
patients died in hospital (2.85%).

• The mean (SD) age of surviving and
deceased patients was 75.8 (7.2) vs. 79.1
(8.1) years, respectively (P<0.0001).

• Two-thirds of deceased cases were female.
• In multivariable GAM, there was a U-shape

association between HLOS and mortality
(Figure-1, EDF=4.10, p=0.01).

• The risk of mortality was significantly higher
when the hospital length of stay was <7 or
>13 days.

• Examination of the rising portion of the U-
shape plot by multivariable logistic
regression on patients who stayed in
hospital >10 days showed an OR of 1.05
(95%CI, 1.01-1.09).

• Female sex, congestive heart failure,
coagulopathies, weight loss, and AIDS were
significantly associated with mortality.

• Retrospective cohort study of elderly patients
(>65-year-old) with intestinovesical fistulas
who underwent emergency surgery in the
National Inpatient Sample database, 2005-
2014.

• Multivariable generalized additive model
(GAM) and multivariable logistic regression
were built to evaluate the association of
HLOS and mortality.

• The models were adjusted for age, sex, race,
income quartile, severity of illness subclass,
and the associated comorbidities.

• The study aimed to evaluate the association 
between hospital length of stay (HLOS) and 
mortality rates among elderly patients with 
intestinovesical fistulas undergoing 
emergency surgery.

• Investigate association between HLOS and 
age.

• Identify associations through retrospective 
data analysis.

BACKGROUND AND OBJECTIVE

CONCLUSIONS
• Each day longer than a 10-day hospital stay

increased the odds of mortality by 5% in
elderly patients with intestinovesical fistulas
undergoing emergency surgery.

• Significant J-shaped association between
age and mortality in elderly patients with
intestinovesical fistulas undergoing
emergency surgery.
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Figure 1. Association of mortality and hospital length of stay in elderly patients
diagnosed with intestinovesical fistula that underwent emergency general surgery
in NIS database, 2005 – 2014, according to the generalized additive model.
EDF=4.10 (p=0.01) indicated a significant, non-linear association between
mortality and hospital length of stay after adjusting for age, gender, race, income,
health care insurance, and comorbidities. Age, and the following comorbidities
remained significant in the multivariable model: CHF, coagulopathies, pulmonary
circulation disorders, weight loss, fluid and electrolyte disorders, and AIDS. No
significant effect modification of gender was found in multivariable GAM.

Figure 2. Association of mortality and age in elderly patients diagnosed with
intestinovesical fistula who had emergency general surgery in NIS database,
2005 – 2014, according to generalized additive model. EDF = 1.88 (p = 0.02)
indicates a significant, non-linear association between mortality and age after
adjusting for gender, race, income, health care insurance and comorbidities.
Gender, and following comorbidities remained significant in multivariable model:
CHF, coagulopathies, pulmonary circulation disorders, weight loss, fluid and
electrolyte disorders and AIDS.

Figures



Open Tracheostomies in Critically Ill COVID-19 Patients: An Interim Analysis from a 
New York Tertiary Care Center

James K. Choi MD MA; Kartik Prabhakaran MD MHS FACS; Rifat Latifi MD FACS FICS; Abbas Smiley MD PhD; Peter Rhee MD MPH FACS 
FCCM

• 41 critically-ill COVID-19 patients underwent open 
tracheostomy. A total of 8 patients (19.5%) died. 30 
patients (73.3%) were discharged with 34.1% accepted 
to long term assisted care (LTAC) facilities and 9.8% of 
patients returning home. 

• Five patients (12.2%) were ultimately decannulated and 
13 patients (31.7%) progressed to tolerate tracheostomy 
collar prior to discharge. Patients spent an average of 
25.3±10.6 days on the ventilator. The average time to 
tracheostomy from intubation was 25.6±10.4 days. 

• Although not statistically significant, the cumulative 
survival of COVID-19 tracheostomies weaned to trach 
collar trials was greater than those who were not.

• A prospective cohort study was conducted from March 2020 to June 2020 at a tertiary care center in New 
York, examining all COVID-19 positive patients that underwent open tracheostomy. 

• A further subgroup analysis was conducted on patients who received tracheostomies at ≤ 21 days from 
the time of intubation. Patient demographics, and presenting symptoms, were collected in our database.

• Patient outcomes included mortality, number of decannulations, number of tracheostomy collar trials, 
discharge disposition, and indication for tracheostomy.

• This report is also one of the first comparative studies 
examining tracheostomies performed ≤ 21 days from 
intubation versus those > 21 days. 

• Given the paucity of data and controversy surrounding 
the topic, our goal was to demonstrate that open 
tracheostomy is a safe procedure for critically ill COVID-
19 patients with minimal risk to health care providers.

• We also wish to further analyze the outcomes after open 
tracheostomies in COVID-19 patients including those that 
were intubated for ≤ 21 days.

• The COVID-19 pandemic has created significant 
challenges to the healthcare community, and often 
difficult decisions regarding airway management 
with respect to maximizing benefit to patients 
while minimizing risk to providers. 

• Multiple guidelines recommend that 
tracheostomies in COVID-19 patients with minimal 
comorbidities and good prognosis be performed 
after at least 21 days following intubation.1,2

• The performance of tracheostomy on critically-ill 
COVID-19 patients remains controversial with 
respect to indications, timing, and safety. There is 
limited data on critically ill-patients undergoing 
tracheostomy at less than 21 days after intubation. 

BACKGROUND

OBJECTIVE

CONCLUSIONS

Open tracheostomies are safe and feasible in critically-ill 
COVID-19 patients. Serious consideration should be 
placed on performing early tracheostomies ≤ 21 days from 
intubation.
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Serial Rotational Thromboelastography (ROTEM) in Mechanically Ventilated COVID-
19 Patients Demonstrates Hypercoagulopathy Despite Therapeutic Heparinization

James K. Choi MD MA; Kartik Prabhakaran MD MHS FACS; Rifat Latifi MD FACS FICS; Abbas Smiley MD PhD; Patrice Anderson MD FACS; Joshua Klein DO; 
Gary Lombardo MD FACS; Peter Rhee MD MPH FACS FCCM

• The average age of our cohort was 57.9 years old (SD = 
14.4) and 76.2% were males. 

• The mortality rate was 14.3% (3/21). Three patients 
(18.7%) were identified to have new onset deep vein 
thrombosis (DVT), 2 patients (12.5%) were found to 
have ≥ 3 episodes of central venous catheter 
thrombosis, and 3 patients (18.7%) had confirmed 
stroke. 

• ROTEMs demonstrated elevated EXTEM and INTEM 
clotting times (CTEX & IN) including elevated FIBTEM 
maximum clot firmness (MCFFIB). All patients treated 
with anticoagulants still demonstrated 
hypercoagulopathy within the MCFFIB tests.

• COVID-19 patients (N=21) with respiratory 
failure requiring mechanical ventilation were 
included in this study. 

• ROTEM was serially obtained for all patients 
on three different days during their intensive 
care unit (ICU) stay and analyzed using 
repeated measures analysis. 

• Demographic variables, symptoms at time of 
presentation, ROTEM values, laboratory 
values for traditionally measured coagulation 
profiles, and acute phase reactants were 
analyzed in addition to the use of 
anticoagulation and clinical 
hypercoagulopathic complications. 

• Clinical hypercoagulopathy in COVID-19 
patients has been anecdotally described but 
the evidence is lacking due to the novelty of 
this new disease.  

• Our study reports the results of rotational 
thromboelastography (ROTEM) in relation to 
traditional laboratory coagulation tests and 
acute phase markers amongst a cohort of 
severely ill, mechanically ventilated, COVID-
19 patients.

BACKGROUND

METHODS CONCLUSIONS

• Repeated measure ROTEMs were able to 
detect hypercoagulopathies in COVID-19 
ICU patients even in the setting of 
appropriate anticoagulation with heparin.
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COMBINED PARTICLE EMBOLIZATION AND N-BUTYL-2-CYANOACRYLATE WITH D5W PUSH TECHNIQUE 
FOR MIDDLE MENINGEAL ARTERY EMBOLIZATION IN MANAGEMENT OF CHRONIC SUBDURAL 

HEMATOMAS: SAFETY AND FEASIBILITY OF A NOVEL TECHNIQUE.

Jared B. Cooper, MD; Gurmeen Kaur, MD; Katarina Dakay, DO; Justin G. Santarelli, MD; Chirag D. Gandhi, MD; Fawaz 
Al-Mufti, MD

• A total of 16 patients were prospectively enrolled. 
• Concomitant burr hole craniostomies were performed in 12 of the 16 

patients. 
• Three  patients underwent MMA embolization preoperatively. Two of 

these patients underwent burr hole craniostomy for persistent 
symptoms. The third underwent surgery for worsening of their 
subdural hematoma following repeat trauma.

• The primary endpoint was met in 100% of cases where there were 
no intra or post procedural complications. 

• Distal penetration of the MMA branches was achieved in all the 
enrolled cases. 

• A 7-day post-MMA embolization follow-up CT head demonstrated 
improvement (>50% reduction in SDH volume) in 9/15 (60%), with 
6/15 (40%) showing an unchanged or stable SDH. 

• All day 21 CTs available demonstrated significant further 
improvement (>75% reduction in SDH volume).

• Patients treated at Westchester Medical Center 
with chronic refractory or recurrent subdural 
hematomas were prospectively enrolled from 
September 2019-June 2020. 

• Embolization of the frontal and parietal branches 
of the MMA was performed using a very dilute 
mixture of 1:6 n-BCA and ethiodized oil, with 5% 
dextrose (D5) boluses from the guide catheter to 
improve the distal penetration of the glue.

• The primary outcome was the safety and technical 
feasibility of the utilization of diluted n-BCA for 
embolization of the MMA. The secondary endpoint 
was the efficacy in reducing hematoma volume. 

We present the technical feasibility of using diluted n-BCA 
for MMA embolization. 

Despite traditional treatments with surgical evacuation, 
chronic subdural hematomas (cSDH) tends to have an 
indolent course with frequent recurrences. In recent years, 
embolization of the middle meningeal artery (MMA) for 
treatment of refractory or recurrent chronic subdural 
hematomas (cSDH) has gained momentum. The rationale 
is the formation of the neo-membrane, with the MMA 
providing feeding vessels to the outer membrane 
connected to the dura mater. Various techniques like the 
use of polyvinyl particles and Onyx have been explored. 
Little has been reported on the use of n-butyl-2-
cyanoacrylate (n-BCA) liquid embolic system for MMA 
embolization. 

BACKGROUND

OBJECTIVE

CONCLUSIONS

Surgical approaches for cSDH have traditionally included 
twist drill hole, burr hole, and craniotomy-based 
evacuations. While the outcomes with surgical evacuation 
are favorable, after the initial evacuation, there is a 
tendency for cSDH to recur oftentimes with neurological 
deterioration and a requirement for urgent or emergent re-
operation. Conservative management leading to 
spontaneous resolution is rare, and can be as low as 5%. 
Medical management strategies such as steroids, platelet 
activating factor antagonists, and statins have been 
explored with limited success. MMA embolization for cSDH
is aimed at devascularizing the surrounding subdural 
membranes to a sufficient extent such that the balance is 
shifted from the continued leakage and accumulation of 
blood products towards reabsorption. 
 We report efficacy of this technique in our small series 

as we were able to demonstrate substantial 
improvement in hematoma volume in greater than 60% 
of patients at latest follow up. No procedural 
complications were encountered after MMA 
embolization. 

 We show that embolization of the MMA using diluted n-
BCA and ethiodized oil (1:6) is safe and feasible from a 
technical standpoint. 

 The use of a D5 bolus improves distal penetration of the 
glue.  
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Treatment course of a 77-year-old male with bilateral subacute on chronic subdural hematomas. Non-contrast 
axial CT head revealing bilateral subacute on chronic subdural hematomas taken on admission (A). Diagnostic 
cerebral angiogram revealed robust filling of the middle meningeal artery (B). The middle meningeal artery was 
then embolized using n-BCA diluted with D5W (C). Post-procedure spin sequence revealing the glue cast left in 

the middle meningeal artery (D). Non-contrast head CT at 3 months revealing significant resolution of the 
patient’s subdural hematomas (E and F). 



Endovascular Thrombectomy for Treatment of Acute Ischemic 
Stroke During Pregnancy and the Early Postpartum Period: 

Propensity-Matched National Analysis 2012-2017
Alis J. Dicpinigaitis BA, Catherine A. Morse BS, Camille Briskin BS, Tolga Sursal MD, Katarina Dakay 

DO, Christeena Kurian MD, Gurmeen Kaur MD, Ramandeep Sahni MD, Chirag D. Gandhi MD, Stephan 
Mayer MD, Fawaz Al-Mufti MD

• National Trends 2012-2017 for treatment of AIS in pregnancy/postpartum period: 
secular increases in MT utilization (left panel), concomitant decrease in 
decompressive hemicraniectomy (DHC) (right panel); significant increase in MT 
following clinical trial era (2015-2017) (69.7% vs. 52.0%, p = 0.046)

• Of pregnant/postpartum women with AIS (n = 4,340), 3.8% (n = 165) were treated 
with MT (mean age 33 years, 46.9% non-Caucasian ethnicity). Compared to non-
pregnant women treated with MT (n = 36,075), they these women were younger, 
more likely to be of non-Caucasian ethnicity, and had higher acute illness severity 
(but not stroke severity) on admission. Compared to pregnant/postpartum women 
managed medically, they were older and demonstrated higher acute illness and 
stroke severity.

• Intracranial Hemorrhage – Pregnant/postpartum women undergoing MT were as 
likely to experience intracranial hemorrhage (24.2%) as non-pregnant women 
undergoing MT (22.2%, p=0.422) or pregnant/postpartum women medically 
managed following propensity matching (15.2%, p=0.272).

• DVT/PE – Following propensity matching, pregnant/postpartum women treated 
with MT demonstrated higher rates of DVT/PE (21.2%) compared to those 
medically managed (6.1%, p=0.020). This was the lone complication/clinical 
outcome worse for these women after adjusting for illness and stroke severity in 
the study.

• Pregnancy/Postpartum Complications – Those treated with MT experienced similar 
rates of complications associated with pregnancy (threatened delivery, bleeding, 
etc.) as those medically managed (42.4% vs. 57.2%, p=0.091) as well as 
complications of the puerperium (infections, venous complications, etc.) (87.9% vs. 
81.8%, p=0.376). 

• Functional Outcome – Pregnant/postpartum status was not independently 
predictive of poor functional outcome or hospital length of stay when accounting for 
illness and acute stroke severity (the only independent predictors) on multivariable 
analysis.

• A summary of important comparisons are listed in Table 1. 

The National Inpatient Sample (NIS) was queried to 
identify pregnant/postpartum women with AIS treated 
with MT compared to 1) non-pregnant women 
treated with MT, and 2) pregnant/postpartum women 
medically managed for stroke. Complex samples 
statistical analysis was employed to evaluate 
univariate comparisons of complications and 
outcomes. Multivariable analysis and propensity-
matching were undertaken to account for the 
confounding influence of illness and stroke severity 
as well as treatment bias with MT.

Utilize a large-scale, multicenter national database to 
evaluate secular trends, complications, and 
outcomes for pregnant/postpartum women with AIS 
treated with MT. 

Acute ischemic stroke (AIS) represent a 
devastating, albeit rare, complication associated with 
pregnancy and the early postpartum period1. Due to 
this patient population’s systematic exclusion from 
landmark clinical trials evaluating mechanical 
thrombectomy (MT) for treatment of AIS2, there is an 
absence of any large-scale examinations of the 
efficacy of this modality in the setting of pregnancy 
and the postpartum period.

BACKGROUND

OBJECTIVE

CONCLUSIONS

Endovascular thrombectomy represents a viable 
first-line therapy for treatment of AIS during 
pregnancy and the postpartum period, though 
patients should be monitored carefully for the 
development of DVT/PE3. 
The rarity of AIS within this patient population is 
exceedingly rare and will likely never elicit a 
prospective trial2 to evaluate the efficacy of MT – for 
this reason, large-scale retrospective analysis 
provides valuable clinical insight.

RESULTS
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Frailty and Race Independently Predict In-Hospital Mortality 
Irrespective of Age Following Vestibular Schwannoma 

Resection: National Inpatient Sample Analysis 2002-2017
Alis J. Dicpinigaitis BA, Piyush Kalakoti MD, Meic Schmidt MD, MBA, Chad Cole MD, 
Richard Gurgel MD, Andrew Carlson MD, Fawaz Al-Mufti MD, Christian Bowers MD

• Frailty Stratification: Among 27,313 patients identified for VS resection, 15,090 (55.2%)
were robust (mFI =0), 8,204 (30.0%) were pre-frail (mFI = 1), 3,022 (11.1%) were frail
(mFI = 2), and 996 (3.6%) were severely frail (mFI ≥ 3).

• Distribution of Frailty Characteristics Composing mFI-11: hypertension (34.5%), COPD
(9.9%), diabetes mellitus (8.3%), dependent functional status (2.9%), cerebrovascular
accident with neurological deficit (2.3%), percutaneous coronary intervention (2.0%),
myocardial infarction (1.3%), cerebrovascular accident without deficit (1.1%),
congestive heart failure (0.7%), peripheral vascular disease (0.7%), and impaired
sensorium (0.3%)

• Multivariable Analysis for In-Hospital Mortality: increasing frailty (OR = 2.32, 95% CI
1.70 to 3.17; p < 0.001) and non-Caucasian race (OR = 3.05, 95% CI 1.02 to 9.12; p =
0.046) were independent predictors of in-hospital mortality, while age and female sex
were not

• Multivariable Analysis for Hospital Length of Stay: These same two variables
(increasing frailty and non-Caucasian race) were the only independent predictors of
hospital length of stay (β coefficient = 1.22, 95% CI 0.86 to 1.59; p < 0.001 and β
coefficient = 2.07, 95% CI 1.21 to 2.93; p < 0.001, respectively)

• ROC Curve Analysis: Age (as a continuous variable) achieved an AUC of 0.55 (95% CI
0.37 to 0.73; p = 0.620) (sensitivity = 0.53, specificity = 0.66) (right) for prediction of in-
hospital mortality, while frailty (mFI-11) achieved an AUC of 0.77 (95% CI 0.65 to 0.89; p
< 0.001) (sensitivity = 0.87, specificity = 0.55) (left).

Weighted patient data from 2002-2017 were obtained 
from the National Inpatient Sample (NIS). Frailty was 
evaluated using the 11-point modified frailty index 
(mFI-11). Complex samples regression models were 
employed to evaluate the independent effects of 
frailty and age (along with sex and race as 
confounders) to predict in-hospital mortality and 
increasing hospital length of stay (iLOS). Receiver 
operating characteristic (ROC) curve analysis was 
further used to quantify the predictive capacity of 
age, frailty, and race to predict in-hospital mortality. 

Utilize a large-scale, multicenter national database to 
evaluate the ability of frailty, in comparison with age, 
to predict outcome following VS resection. We 
hypothesize that biological age (frailty) will better 
predict outcome than chronological age.

Vestibular schwannomas (VS) are benign 
neoplasms of the eighth cranial nerve. Few 
studies have evaluated the comparative impact 
of frailty and age on outcomes following 
resection. Frailty, or biological age, quantified 
by the cumulative effects of comorbid 
conditions, has been validated to predict 
outcome across surgical disciplines (Pazniokas 
2020). Single-center retrospective analyses 
have demonstrated that elderly age is not an 
absolute contraindication for surgical treatment 
of VS (Bowers 2016).

BACKGROUND
CONCLUSIONS

In the largest ever retrospective evaluation of outcomes 
following VS resection, frailty, and not increasing age, 
was an independent predictor of in-hospital mortality 
and iLOS – suggesting that frailty may be more 
accurate for predicting outcome and guiding treatment 
decisions than advanced patient age alone. 
The independent association between non-Caucasian 
race and in-hospital mortality reflects a broader issue of 
racial disparities in neurological surgery.

RESULTS

1. Pazniokas J, Gandhi C, Theriault B, Schmidt M, Cole C, Al-Mufti
F, Santarelli J, Bowers CA. The immense heterogeneity of frailty in
neurosurgery: a systematic literature review. Neurosurg Rev. 2020
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DESIGN / METHODS

Objective

Combined Model – mFI-11 and non-Caucasian race 
(above): The combined frailty-non-Caucasian race model 
achieved an AUC of 0.83 (95% CI 0.75 to 0.90; p < 0.001) 
(sensitivity = 0.85, specificity = 0.68) for prediction of in-
hospital mortality



THE CONTRIBUTION OF A MULTISPECIALTY SURGICAL VOLUNTEERISM MISSION TO THE 
LOCAL HEALTHCARE SYSTEM: A COST ANALYSIS – MORE THAN A NAKED EYE CAN SEE

Gachabayov, M.; Latifi, R.

A mean of 112±22 patients were included per year
of SVM. The mean overall cost of SVM was
$485,835±$85,574. A significant bivariate positive
correlation was found between the number of
patients and the overall costs of SVM (r=0.928;
p<0.001). An increasing trend in the overall cost of
SVMs over time was found (R2=0.469; p=0.014)
(Fig. 1). The mean cost per patient was
$4,373±$399. No significant bivariate correlation
between the number of patients and cost per patient
was found (r=-0.154; p=0.632). A decreasing trend
in the cost per patient over time was found
(R2=0.007; p=0.795) (Fig. 2).

All costs were expressed in United States dollars (USD, $). XE Currency
Tools were utilized to obtain data on historical and current currency rates of
Philippines pesos (PHP) and USD. Overall cost was defined as the sum of
the costs of surgery, hospital stay, laboratory, recognition and awards, food,
accommodation, Philippine volunteer nurses, documentation and
communication, transportation, and visiting surgical team costs that would
have been spent by the hosting country in normal condition and have been
saved owing to the mission. Visiting surgical team costs included costs of
flight, donations of surgical devices and materials as well as any wages lost
for leave and was set at $40,000 with a conservative approach as exact data
were not possible to obtain. Overall cost per patient was defined as the ratio
of the overall cost to the number of patients. Inflation-adjusted cost was
defined as any historical cost in PHP converted to USD with a currency rate
of December 11, 2019.
Dual y-axes charts and Spearman correlation test were used to evaluate any
correlations between costs and number of patients included. Curve
estimation in linear regression model using ANOVA test was carried out to
evaluate trends in the sequence of consecutive SVMs. Statistical
significance was defined as p<0.05.

The aim of this study was to comparatively evaluate
the sustainability and cost-benefit of the Operation
Giving Back Bohol surgical volunteerism mission
(SVM) carried out in Bohol Province, Philippines
over twelve consecutive missions.

There are no sufficient data on the number of
missions taking place worldwide as well as the
number of served patients due to the lack of uniform
reporting. Similarly, data on cost-efficiency of such
missions are underreported. Moreover, most cost-
benefit analysis studies offered in the literature
(being mostly focused on one surgical discipline)
have not reported longitudinal data evaluating
changes over time.

BACKGROUND

OBJECTIVE

CONCLUSIONS

SVM contributes substantially to the healthcare
system both clinically and financially. Increasing
the number of patients served have increased the
total cost of the mission with no impact on the cost
per patient. Experience of the teams involved as
well as establishment of an infrastructure,
jurisdiction, standardized mechanisms, and
guidelines have led to a steady decreasing trend of
costs per patient over time.

RESULTS
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METHODS

Figure 1. Changes in
the overall cost over
the 12 years of the
Operation Giving Back
Bohol mission.

Figure 2. Changes in
the cost per patient
over the 12 years of the
Operation Giving Back
Bohol mission.

DESIGN

This was a cost analysis of prospectively collected
financial data from twelve consecutive surgical
volunteerism missions held between 2006 and 2018.
Operation Giving Back Bohol (OGGB) is an
annually held week-long SVM organized in the
province of Bohol, located in the Central Visayas
region of Philippines in 2006. None of the missions
was excluded.

https://www.facs.org/ogb
https://www.xe.com/currencyconverter/


Risk Factors of Mortality in Emergency Admissions of
Phlebitis and Thrombophlebitis in Elderly Patients: 

A 10-year Study of National Inpatient Sample
Stergios Gatzoflias, MS, Abbas Smiley, MD, PhD, Rifat Latifi, MD, FACS, FICS

Among the 4,618 elderly patients, 4,572 (99.0%) survived while 46 (1.0%) died
(Table 1). A J-shaped association (Figure 1) was observed in the generalized
additive model between hospital length of stay and in-hospital mortality in which
the hospital length of stay of 3-6 days was associated with the lowest mortality
rate (EDF=3.31, P<0.0001). The ascending branch of J-shaped plot showed a
linear association between hospital mortality and hospital length of stay after 6-
day hospitalization. A multivariable logistic model was built on the ascending part
of the plot which showed an OR of 1.190 (1.126-1.258). Age, fluid and electrolyte
abnormalities, solid tumors, and metastasis were also significantly associated
with in-hospital mortality in the GAM model (Table 2).

This retrospective cohort study extracted data on elderly
patients with phlebitis and thrombophlebitis as primary
diagnosis who had emergency surgery. Multivariable
generalized additive model and multivariable logistic
regression were conducted to evaluate the associations
between in-hospital mortality and hospital length of stay in
emergency admitted elderly patients with the diagnosis of
phlebitis and thrombophlebitis. The models were adjusted
for age, sex, race, income quartile, severity of illness
subclass, and the associated comorbidities of AIDS,
congestive heart failure, chronic obstructive pulmonary
disease, coagulopathies, liver disorders, pulmonary
circulatory disorders, metastatic cancer, electrolyte
abnormalities, renal failure, presence of other tumors,
arthritis, weight loss and alcohol abuse.

This study examined the risk factors of in-hospital mortality
in emergency operations of phlebitis and thrombophlebitis
in elderly patients, National Inpatient Sample 2005-2014.

Phlebitis is a common condition that can be caused by
surgical interventions, trauma to veins, or prolonged
inactivity. Thrombophlebitis is phlebitis that is caused by a
blood clot and can lead to severe complications such as
pulmonary embolism and deep vein thrombosis.

BACKGROUND

CONCLUSIONS
Length of stay in hospital was an independent predictor of in-hospital
mortality in elderly patients with phlebitis and thrombophlebitis. Every day
longer stay in hospital after day 6 increased the risk of mortality by 19%.

DESIGN / METHODS

TABLES

Figure 1. Association of in-hospital mortality and hospital length of stay in elderly
patients diagnosed with phlebitis who had emergency admissions in NIS
database, 2005-2014, according to generalized additive model. EDF=3.31
(p<0.0001) indicated a significant, non-linear association between in-hospital
mortality and hospital length of stay after adjusting for age, gender, race, income
quartile, severity of illness subclass, and comorbidities. Age, fluid and electrolyte
abnormalities, solid tumors, and metastasis were also significantly associated with
in-hospital mortality in multivariable GAM regression.

Lived, N (%) Died, N (%) PAll Cases 4,572 (99.0%) 46 (1.0%)
Sex, Female 2,817 (61.6%) 25 (54.3%) 0.310

Race

White 3,151 (83.2%) 36 (87.8%)

0.999

Black 303 (8.0%) 3 (7.3%)
Hispanic 212 (5.6%) 2 (4.9%)
Asian/Pacific Islander 29 (0.8%) 0 (0%)
Native American 14 (0.4%) 0 (0%)
Other 78 (2.1%) 0 (0%)

Insurance

Medicare 4,147 (90.8%) 42 (91.3%)

0.850

Medicaid 46 (1.0%) 0 (0%)
Private Insurance 317 (6.9%) 4 (8.7%)
Self-Pay 24 (0.5%) 0 (0%)
No Charge 4 (0.1%) 0 (0%)
Other 29 (0.6%) 0 (0%)

Primary
Diagnosis

Dx1: Superficial Vessels (LE or 
UE) 1,830 (40.0%) 6 (13.0%)

<0.001Dx1: Deep Veins Lower 
Extremities 2,590 (56.6%) 37 (80.4%)

Dx1: Deep Veins Upper 
Extremities 152 (3.3%) 3 (6.5%)

Comorbidities

AIDS 0 (0%) 0 (0%)
Alcohol Abuse 55 (1.2%) 1 (2.2%) 0.430
Deficiency Anemias 862 (18.9%) 16 (34.8%) 0.006
Rheumatoid Arthritis 207 (4.5%) 3 (6.5%) 0.470
Chronic Blood Loss 63 (1.4%) 2 (4.3%) 0.140
Congestive Heart Failure 504 (11.0%) 7 (15.2%) 0.370
Chronic Pulmonary Disease 881 (19.3%) 12 (26.1%) 0.240
Coagulopathy 202 (4.4%) 8 (17.4%) <0.001
Depression 410 (9.0%) 2 (4.3%) 0.430
Diabetes, Uncomplicated 911 (19.9%) 7 (15.2%) 0.430
Diabetes, Chronic Complications

162 (3.5%) 0 (0%) 0.410

Drug Abuse 11 (0.2%) 0 (0%) 0.999
Hypertension 2,994 (65.5%) 23 (50.0%) 0.028
Hypothyroidism 678 (14.8%) 3 (6.5%) 0.140
Liver Disease 51 (1.1%) 0 (0%) 0.999
Lymphoma 89 (1.9%) 0 (0%) 0.999
Fluid/Electrolyte Disorders 624 (13.6%) 28 (60.9%) <0.001
Metastatic Cancer 256 (5.6%) 11 (23.9%) <0.001
Other Neurological Disorders 498 (10.9%) 6 (13.0%) 0.640
Obesity 344 (7.5%) 3 (6.5%) 0.999
Paralysis 83 (1.8%) 1 (2.2%) 0.570
Peripheral Vascular Disorders 239 (5.2%) 9 (19.6%) <0.001
Psychoses 103 (2.3%) 0 (0%) 0.630
Pulmonary Circulation Disorders

151 (3.3%) 2 (4.3%) 0.670

Renal Failure 546 (11.9%) 13 (28.3%) 0.001
Solid Tumor 237 (5.2%) 10 (21.7%) <0.001
Peptic Ulcer 4 (0.1%) 0 (0%) 0.999
Valvular Disease 220 (4.8%) 1 (2.2%) 0.730
Weight Loss 113 (2.5%) 6 (13.0%) 0.001

Mean (SD) Mean (SD) p
Age, Years 77.58 (7.81) 79.00 (7.58) 0.220
Days to First Procedure 2.32 (2.84) 3.92 (7.61) 0.220
Length of Stay, Days 4.83 (.356) 10.33 (11.79) 0.003
Total Charges, Dollars 21,909 (28,688) 78,736 (87,702) <0.001

Table 1: Characteristics of emergency admitted elderly patients with the EGS diagnosis phlebitis and 
thrombophlebitis, NIS 2004-2014.

OBJECTIVE 

Univariable Logistic Regression Multivariable Logistic 
Regression

OR (95% CI) P OR (95% CI) P
Age, Years

1.023 (0.986, 1.061) 0.220 1.050 (1.009, 1.093) 0.01

Comorbidities

Fluid/Electrolyte Disorders
7.993 (5.412, 17.899) <0.0001 5.075 (2.799, 9.202) <0.0001

Metastatic Cancer
5.299 (2.660, 10.555) <0.0001 5.468 (2.500, 

11.956) <0.0001

Solid Tumor
5.081 (2.491, 10.362) <0.0001 4.566 (1.968, 

10.593) <0.0001

Length of Stay, Days
EDF=3.37 <0.0001 EDF=3.31 <0.0001

Sex, Female 0.741 (0.414, 1.328) 0.310

Removed

Via

Backward

Elimination

Race

White [Ref] 0.999
Black 0.867 (0.265, 2.831) 0.810
Hispanic 0.826 (0.197, 3.453) 0.790
Asian/Pacific Islander 0 (0) 0.998
Native American 0 (0) 0.999
Other 0 (0) 0.997

Location

Superficial Vessels (LE or UE)
0.003

Deep Veins Lower Extremities
4.357 (1.835, 10.345) 0.001

Deep Veins Upper Extremities
6.020 (1.491, 24.308) 0.012

Comorbidities

Alcohol Abuse 1.825 (0.247, 13.477) 0.560
Deficiency Anemias 2.295 (1.246, 4.230) 0.008
Rheumatoid Arthritis 1.471 (0.453, 4.781) 0.520
Chronic Blood Loss 3.253 (0.772, 13.713) 0.110
Congestive Heart Failure 1.449 (0.645, 3.256) 0.370
Coagulopathy 4.554 (2.098, 9.889) <0.001
Chronic Pulmonary Disease

1.479 (0.763, 2.867) 0.250

Diabetes, Uncomplicated 0.721 (0.322, 1.618) 0.430
Peripheral Vascular Disorders

4.410 (2.104, 9.243) <0.001

Paralysis 1.202 (0.164, 8.823) 0.860
Pulmonary Circulation 
Disorders 1.331 (0.320, 5.541) 0.700

Renal Failure 2.905 (1.519, 5.553) 0.001
Weight Loss 5.919 (2.460, 14.244) <0.001

Table 2. Univariable logistic regression and multivariable generalized additive model analyses to 
evaluate the associations between mortality and different factors in emergency admitted elderly 

patients with the primary diagnosis of phlebitis and thrombophlebitis. Mortality was the dependent 
variable, NIS 2005 - 2014.

RESULTS



Prevalence of Appendicoliths in Appendicitis Declines with 
Age

Shan Huang MD, Shreya Shah PA-c, Prabhat Bhattarai PA-c, Katie Mitaszka PA-c, Marc K. Wallack 
MD, James G. Mariadason MD

• Out of 855 patients who underwent an 
appendectomy for appendicitis, 23.5 % 
(201/855) were identified as pediatric, 1.63% 
(14/855) were preschoolers, 12.5% (107/855) 
elementary schoolers and 9.4% (80/855) 
teenagers. Our adult population comprised the 
remaining 76.5% (654/855). 

• The prevalence of appendicoliths for each 
group was calculated; 64.3% (9/14) for 
preschoolers; 32.7% (35/107) for elementary 
schoolers, 26% (21/80) teenagers and 18.65% 
(122/654) for adults. The overall negative 
appendectomy rate remained 3% over the past 
20 years.

With IRB approval, we retrospectively 
reviewed the charts of all patients who 
underwent appendectomy for acute 
appendicitis at Metropolitan Hospital 
Center between January 2010 to 
December 2019. We then separated the 
patients into pediatric (<19) and Adult 
(>19). We further sub-stratified our 
pediatric cohort into preschoolers (1-4), 
elementary schoolers (5-12) and 
teenagers (13-18). The presence of 
appendicoliths was identified with the 
pathology report. We also investigated our 
negative appendectomy rate for all 
comers. 

To determine whether prevalence of 
appendicoliths in acute appendicitis 
changes with age.

Historically, appendicoliths (fecaliths) were believed to be the 
main cause of appendicitis in adults while lymphoid hyperplasia 
was thought to be the usual culprit in children. However, it has 
become apparent that acute appendicitis associated with 
appendicoliths may actually be more prevalent in the pediatric 
population than in adults; 29.9% compared to 13.7% for adults in 
one study (1). In another study, prevalence in pediatric appendicitis 
was 42.7%. That study also suggests a seasonal change in fecalith 
incidence with fecaliths less common in summer months (2). The 
presence of appendicoliths is associated with perforation in several 
studies. In the adult population non-operative management has 
become a popular option except when a fecalith is present for this 
reason. An unanswered question is whether prevalence of 
appendicoliths changes from early childhood to adulthood. Our 
study seeks to answer this question

BACKGROUND

OBJECTIVE

CONCLUSIONS

A clear pattern of diminishing prevalence of 
appendicoliths with increasing age emerged from this 
study. This is in contradistinction to the long-held 
view that appendicoliths are the primary etiology of 
adult appendicitis while lymphoid hyperplasia was the 
main cause in children. It affirms an observation 
made in a previous study from our institution, but this 
is the first study to demonstrate that prevalence of 
appendicoliths in acute appendicitis is highest in 
toddlers and gradually diminishes with age. These 
results beg some questions. 1.Could the incidence of 
acute appendicitis in the early pediatric population be 
potentially reduced if parents are better educated on 
the importance of bowel hygiene and avoiding 
constipation? 2. During the COVID pandemic with 
nonoperative management of uncomplicated 
appendicitis gaining popularity for adults, is it a viable 
option for pediatric cases as well? The answer 
appears to be that while non operative management 
may be a viable option for teenagers who essentially 
behave like adults and have a lower appendicolith 
incidence; for younger children with higher 
appendicolith rates and less reliable imaging, surgery 
is probably still the safest option.

RESULTS
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Bullets: The Leading Cause of Years of Life Lost Due To 
Trauma

Douglas Evan James MD, Joshua Klein DO, Kartik Prabhakaran MD, Rifat Latifi MD, Peter 
Rhee MD

 Data extracted from the National Vital
Statistics Reports from the Center for
Disease Control Web Based Injury
Statistics Query and Reporting System
(WISQARS) from 2009-2018

 Average life expectancy in the United
States is 78.6 years. Years of potential
life lost was calculated utilizing the
formula:
YPLL = 80 – age of death

 Analyze and report YPLL related to
firearms within the United States to
guide public health efforts

Traumatic injuries remain the leading
cause of death in the United States for
individuals up to the age of 46

Motor vehicle collisions (MVC) are
historically the largest cause of death and
years of potential life lost (YPLL)

Firearm-related deaths have been
increasing over the last decade

BACKGROUND

OBJECTIVE
CONCLUSIONS

 Years of potential life lost due to
firearms continue to rise since 2009

 The predominant YPLL from firearms in
white males is due to suicide

 The predominant YPLL from firearms in
black males is due to homicide

RESULTS

 National Vital Statistics System, National Center for
Health Sciences, CDC

 Rhee P, Joseph B, Pandit V, et al. Increasing trauma
deaths in the United States. Ann Surg. 2014;260:13-21

 Grinstheyn E, Hemenway D. Violent Death Rates in the
United States Compared to Those of Other High Income
Countries. Prev Med. 2019;123:20-26
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Figure1. Deaths by mechanism of injury by year

RESULTS

Figure 2. Deaths by years of potential life lost by year

Figure 3. Firearm fatalities by mechanism

Figure 5. Firearm fatalities by demographics



Cardiac Arrest in Patients Who Present with Subarachnoid 
Hemorrhage Leads to Poor Prognosis 

Gurkamal Kaur1, BS, Jose F. Dominguez1, MD; Rosa Semaan1, BS; Smit D. Patel2, MD, MPH; Leanne E. Fuentes1, BSN, RN; Jonathan Ogulnick1, BA, MusB; 
Michael Kim1, MD; April Carby1, RN; Tamarah Sami3, MD; Rolla Nuoman4, MD; Chirag D. Gandhi1, MD, Stephan Mayer1, MD, Fawaz Al-Mufti1, MD

We identified 170,869 patients hospitalized for non-traumatic SAH. 
Within this population, there was a 3.17% incidence of CA. The 
mortality rate in CA with SAH was 82% (vs non-CA 18.4%, p < 0.001). 
Of the survivors of CA with SAH, 15.7% were discharged to special 
facilities and services (vs non-CA 37.6%, p<0.0001). The remaining 
2.3% were discharged home (vs non-CA 44.0%, p<.0001). Higher NIS 
SAH severity score (NIS-SSS) was a predictor of CA in SAH patients 
(p <.0001). Patients treated with aneurysm clipping and coiling had a 
lower odds ratio for developing CA (p <.0001). However, CA-SAH 
patients were less likely to have aneurysms clipped (7% vs. 15.2%), 
and coiled (11.4% vs. 25.4%), and were more likely to receive no 
treatment (81.6% vs. 59.4%) (p<0.0001)

Study Design: A retrospective cohort study 
was conducted using the National Inpatient 
Sample (NIS) database for the years 2008-2014.
This publicly available database represents
a 20% stratified sample of all discharges 
from U.S community hospitals, involving 
more than 97% of the United States population.

Patient inclusion: Patients were included 
if they were diagnosed with nontraumatic
subarachnoid hemorrhage (ICD9 430),
cardiac arrest, cause unspecified (ICD9 427.5),
and cardiac arrest due to other underlying condition (ICD9 427.5).

Patient exclusion: Patients were excluded if they were under
the age of 18 or had missing demographics. Patients were also 
excluded if they had a diagnosis of Traumatic SAH (ICD-9-CM 852.1-
852.9).

For all regression analyses, a p-value of <0.05 was considered 
statistically significant.

Subarachnoid hemorrhage (SAH) can be a devastating neurologic 
condition that leads to cardiac arrest (CA), and ultimately poor clinical 
outcomes. Existing literature on this subject reveal a dismal prognosis
when analyzing relatively small sample sizes. Current findings reveal a 
wide range of values, with 3-11% of patients with SAH experience 
cardiac arrest (CA), leading higher mortality.2,8,9 Furthermore, 0-9.1% of 
cases of SAH with out-of-hospital CA survive to hospital discharge.8 In 
addition, current data fails to characterize patient discharge dispositions 
and predictive factors for the development of CA. 

Due to the lack of substantial data, physicians may not be able to 
provide accurate prognoses to families of patients inflicted by these 
severe cerebrovascular events. Thus, in this study, we aimed to further 
elucidate the incidence, mortality rates, and outcomes of CA patients 
with SAH using large-scale population data.

BACKGROUND/OBJECTIVES

DESIGN/ METHODS
CONCLUSIONS

The study confirms the poor prognosis of patients with CA and SAH 
using large-scale population data. Patients who underwent aneurysm 
treatment show a lower association with developing CA, which 
highlights that these treatments may improve patient outcomes when 
clinically indicated. Findings presented here provide useful data for 
clinical decision making and guiding goals of care discussions with 
family members. Further studies may identify interventions and 
protocols for treatment of these severely ill patients.
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Figure 2: Discharge dispositions in the CA-SAH and Non-CA SAH patient population from the years 
2008-2014.  

Figure 1: An analysis of baseline characteristics and predictors of cardiac arrest in nontraumatic 
SAH Population from the years 2008-2014.From: The HCUP National Inpatient Sample 
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Medical complications of subarachnoid 
hemorrhage: who dies and why? 

Farzana Khan*, Forouhideh Peyvandi*, Jonathan V Ogulnick, Dr. Fawaz Al-Mufti
*Co-first authors that contributed equally to this scientific investigation & content

● Most common medical complications were found to be renal complications,
specifically fluid and electrolyte disorders. This aligns with previous studies that
have shown electrolyte disturbances to be a common complication and a strong
predictor of acute renal failure following SAH.5,6

● Hyponatremia was also a common renal complication in our study at 17%.
However, previous literature have shown hyponatremia  prevalence to be anywhere
between 30-56%.7,8 This may reflect the change seen when a bigger sample is used,
as previous studies contained smaller sample sizes. This may also suggest that the
prevalence of hyponatremia following aSAH has decreased within the last decade.

● Cardiac arrest, followed by myocardial infarction, were the most common cardiac
complications. Although the complication rate of cardiac arrest was only 3%, it had
the highest fatality rate among all complications at 82%. This reflects findings in
previous studies which have shown cardiac arrest rate following aSAH to be
anywhere between 3-11% from 1990-2009.9

● When analyzing the longitudinal trend of case fatality rates due to medical
complications after SAH over the period of 2008 to 2014,  significant decrease was
seen in certain cerebral, cardiac, and renal complications case fatality rates. This
may be a result of advanced aneurysmal treatment protocols and critical care aimed
at preventing secondary complications.10

● Advanced age and NIS-SAH Severity Score were found to be significantly
associated with death in the hospital. Previous studies have found age to be
associated with poor outcomes in patients with aSAH and NIS-SAH Severity Score
as a valid measure and strong predictor of poor outcome.4,11,12

Study Design & Patient Population

Purpose of Study & Hypothesis 
● In this study, we aimed to analyze the spectrum of

complications and their severity in relation to aSAH.
● It can be hypothesized that medical complications such as

cardiac arrest, pneumonia, acute necrosis of liver and acute
kidney failure will account for a higher risk of mortality seen
in patients with aSAH.

Objectives
● Primary Objectives: To determine the incidence of various

types of medical complications in aSAH patients.

● Secondary Objectives: To determine the mortality rates due
to various medical complications subgroups in aSAH patients.

● Subarachnoid hemorrhage (SAH) is most commonly caused
by traumatic brain injury and the majority of non-traumatic
cases are caused by aneurysmal rupture.1 It affects nearly
30,000 people annually in the United States and constitutes
5% of all strokes.2 The effects of SAH can be devastating,
with a mortality rate as high as 50%.3

● The most common causes of in-hospital death in subarachnoid
hemorrhage patients are primary effects of hemorrhage,
aneurysmal rebleeding, and medical complications.4

● Currently, there is inadequate evidence in the literature that
comprehensively outlines the incidence, severity, and
mortality risk of different types of medical complications after
aneurysmal SAH (aSAH) in the last decade. Further
investigation is required to explore and stratify the most
relevant medical complications after aSAH that cause death
using a larger collection of data.

BACKGROUND

PURPOSE, HYPOTHESIS, AND 
OBJECTIVES CONCLUSIONS

● The potential for renal and cardiac complications are significant
factors to consider in the management of aSAH patients.
Specifically, cardiac arrest is the strongest indicator of case
fatality and in-hospital mortality. Further research is needed to
determine if and how diagnostic and therapeutic advancements
have contributed to the decreasing longitudinal trend in case
fatality rates that were identified for takotsubo cardiomyopathy,
acute myocardial infarction, and fluids and electrolytes
disorders.
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METHODS 

● This is a retrospective cohort study
conducted using de-identified data from
2008-2014 from the National Inpatient
Sample (NIS), a component of the
Healthcare Cost and Utilization Project
(HCUP).

● Figure 1 demonstrates the process of
patient selection. The patient population
was determined using previously validated
International Classification of Diseases, 9th
Edition, Clinical Modification (ICD-9-CM)
codes. The sample included patients who
were discharged with a first recorded
diagnosis of SAH (430). After the
exclusions shown in Figure 1, ICD-9-CM
430 was found to be both sensitive and
specific for identifying patients who were
admitted with SAH (sensitivity 98%
specificity: 92%).

FIGURE 1: 

Statistical analysis
● Rates of various complications of SAH were assessed using descriptive statistics with exact

95% confidence intervals. Case fatality rates for patients with aSAH were calculated as a
percentage of these complications that were fatal, similarly as above.

● Differences in mortality caused by various compilations of SAH in the years 2008 and 2014
were compared using c2 and t-tests for binary and continuous variables, respectively.

● Multivariable logistic regression was used to calculate the ORs and 95% CIs for the likelihood
of in-hospital mortality based on certain admission characteristics. Univariate and multivariate
modelling were also carried out to determine which complications of SAH predicted in-
hospital mortality. Multivariate modelling was done following adjustment of age and sex.

RESULTS 
● The most common medical complications in patients hospitalized for aSAH

(N=170,869) were fluids and electrolytes disorders (40.14%), hydrocephalus
(29.24%) and hyponatremia (17.28%). The most common cardiac complications were
cardiac arrest (3.17%) and acute myocardial infarction (3.11%).

● The highest case fatality rates in these patients were seen with cardiac arrest (82%),
cardiogenic shock (56.6%) and acute myocardial infarction (41.3%). Similarly,
patients with cardiac arrest had the highest odds of in-hospital mortality based on
both univariate (OR 20.315, 95% CI 17.431-23.676, p<0.0001) and multivariate
modelling (OR 22.918, 95% CI 19.237-27.304, p<0.0001).

● When analyzing temporal trends from 2008 to 2014, significant decrease in incidence
was seen in takotsubo cardiomyopathy (21.0% vs 41.8%; p=0.036), cerebral edema
(33.1% vs 40.3%; p=0.01), acute myocardial infarction (36.2% vs 44.7%; p=0.022)
and fluids and electrolytes disorders (18.7% vs 21.1%; p=0.021).

● Patients with advanced age and NIS-SAH Severity Score showed statistical
significance and had a higher risk of in-hospital mortality (OR 1.028, 95% CI 1.026-
1.031, p<0.0001) and (OR 1.703, 95% CI 1.654-1.753, p<0.0001), respectively.



Clinical Outcome of Nerve Decompression Surgery for Migraine may 
Improve with Nerve Wrap

Jason Kreinces, BS, Kaveh Alizadeh MD, MSc, Abbas Smiley, MD, MSc, PhD, Mahir Gachabayov, MD
Division of Plastic and Reconstructive Surgery, Westchester Medical Center, Valhalla, New York

• 129 patients (84.3%) improved and 24 (15.7%) did 
not

• Acellular dermal matrix (ADM) nerve wrap use was 
significantly associated with clinical improvement 
(OR=10.80, p=0.01)

• Operation of trigger sites four (greater occipital nerve)
(OR=37.96, p=0.01) and five (auriculotemporal nerve) 
(OR=159, p=0.02) was significantly associated with 
clinical improvement 

• Clinically improved patients had a significantly lower 
percentage of patients taking ergotamine (6.9%) 
compared to the treatment failure group (30.4%) 
(p=0.001)

The purpose of this study was to describe potential 
associations between baseline and perioperative 
characteristics and clinical migraine improvement 

following surgical decompress of various trigger points.

• Chronic migraine headaches affect nearly 30 million 
Americans every year1

• Many of the standard migraine therapies are often 
unsuccessful and can cause unwanted side effects2

• Surgical intervention is an effective method to treat 
migraine patients who are refractory to traditional 
therapies3 

• The migraine trigger site is defined as the nerve site 
where the migraine headache starts; it is possible for 
patients to have multiple trigger sites4

BACKGROUND OBJECTIVE

CONCLUSIONS
• The use of ADM nerve wraps in surgery was 

significantly associated with surgical success and 
clinical migraine improvement, as was decompression 
of trigger sites four and five  

• Ergotamine treatment preoperatively was significantly 
associated with treatment failure following surgery 

• Surgery is an effective treatment for chronic migraine 
headaches 

RESULTS
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METHODS
Figure 1: Forest plot of log OR (95%CI) depicting the findings of multivariate 
logistic regression. ADM, acellular dermal matrix. 

Figure 2: Greater and 
lessor occipital nerves 
wrapped 

1,000+ patients with chronic migraine symptoms were evaluated 
over a 10-year period; diagnosis was determined by a board-

certified neurologist or pain specialist 

153 patients included in the analysis

Clinical improvement; defined 
as complete independence 

from prescription medications 
at one-year follow-up

Exclusion criteria: 
No surgery, nerve 

decompression surgery but 
not followed for at least one-

year following surgery 

Inclusion criteria: 
Nerve decompression surgery 

at one or more of the six 
migraine trigger points and 

evaluated at the minimum of 
one-year following surgery

Treatment failure

Baseline demographic, perioperative, and postoperative information 
was collected for logistic regression analysis



NINETEEN YEARS OF APPENDICEAL TUMORS AT A 
MUNICIPAL HOSPITAL

David Lieb, MD1,2, Shreya Shah, PA1, Prabhat Bhattarai, PA1, Katie Mitaszka, PA1, Augusta Belmonte, MD3, Marc 
Wallack, MD1, James Mariadason, MD1

Table 1: Distribution of tumors identified from pathology specimens. 
The most common tumors identified were low-grade mucinous 
neoplasms, followed by neuroendocrine tumors

• Negative appendectomy rate 2.44%
• Nine patients under age 40; of these, 4 had well differentiated NETs, 

2 had mucoceles and one had an endometrioma

Table 2: Description of surgical interventions used for various 
appendiceal tumors. The majority of tumors were successfully managed 
with appendectomy alone, with only a small percentage requiring 
further surgical intervention, such as right hemicolectomy

• 4 of 24 appendectomy cases (16.66%) also had appendicoliths, 
compared to 335 of 1670 cases (20%) with appendicoliths alone (not 
statistically significant)

• Retrospective review of 1680 appendectomies 
performed at Metropolitan Hospital, from 01/2001 
through 12/2019

• Key information: Patient age, tumor pathology, 
treatment required

We sought to investigate whether the incidence of 
appendiceal tumors among appendectomy patients 
was high enough to advise against NOMA.

• Appendectomy is the most common emergency 
surgical procedure, but non-operative 
management (NOMA) has gained popularity, 
particularly during the COVID pandemic

• Appendiceal tumors are rare (1-1.5% of 
appendectomy specimens)

• Neuroendocrine and mucinous tumors typically the 
most common encountered and are often indolent

• While rare, adenocarcinomas and other aggressive 
tumors can also be found in appendectomies

• Tumor incidence is increased in older patients, 
particularly more aggressive tumor types

• The incidence of appendiceal tumors may impact 
decision-making with regards to initial and interval 
appendectomy, especially in older patients

BACKGROUND

OBJECTIVE

CONCLUSIONS
• Incidence (1.43%) consistent with reported 

literature on appendiceal tumors
• Most tumors found incidentally and cured with 

appendectomy; few require right hemicolectomy
• Low-grade mucinous neoplasms and 

neuroendocrine tumors constitute the most 
common tumor types identified

• Patients under age 40 with appendiceal tumors 
generally have benign disease 

• The incidence of appendicoliths is not 
significantly related to the presence of 
appendiceal tumors

Disclaimer
The above represents the personal views of the authors and 
do not constitute the official position of the United States 
Government, the Department of Defense, the US Army, or 

the US Army Medical Department (AMEDD)

RESULTS
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DESIGN / METHODS

Tumor Type Number Incidence Average Age
Low-grade mucinous neoplasm 9 0.54% 49.5
Neuroendocrine tumor 6 0.36% 44
Mucocele without adenoma 6 0.36% 40.3
Adenocarcinoma 1 0.06% 82
Endometrioma 1 0.06% 26
Neurofibroma 1 0.06% 58
Total 24 1.43% 48.7

Surgery # (% of 
total)

Notes

Appendectomy alone 20 (83.3%)
Appendectomy w/regional 
peritoneal toilet

2 (8.3%) 2 mucoceles with mucin 
spillage

Right hemicolectomy 2 (8.3% 1 adenocarcinoma, 1 
poorly differentiated 

neuroendocrine tumor



THE EFFECTS OF SOCIOECONOMIC STATUS AND COMORBIDITIES ON 
MORTALITY OF ADULT PATIENTS WITH ACUTE PANCREATITIS: ANALYSIS 

OF 306,174 PATIENTS FORM THE NATIONAL INPATIENT SAMPLE DATABASE 
Matthew McGuirk MD; Abbas Smiley MD, PhD; Rifat Latifi MD, FACS, FICS, FKCS

• Retrospective cohort study
• NIS data from 2005-2014 for patients with 

acute pancreatitis
• Used ICD-9 code 577.0 to identify patients 

with pancreatitis
• Univariable and multivariable generalized 

additive model were created

• Total of 306,174 patients
• Hospital length of stay has a non-linear U-shaped 

relationship with mortality (EDF: 22.51, p<0.001)
• Mortality is lowest with HLOS of 3-8 days
• Nadir of the U-curve is a HLOS of 6 days
• Linear relationship between HLOS and mortality 

following day 6

• Age, sex, race, income quartiles, and several 
comorbidities had a significant effect on mortality

• Patients with lower income quartiles were more 
likely to present with acute pancreatitis and more 
likely to die

• Aim is to evaluate independent risk 
factors for mortality in patients with 
acute pancreatitis

• Evaluate the association between 
hospital length of stay and mortality

• Acute pancreatitis is one of the most common 
GI disorders to cause admission (1-4)

• Most commonly caused by gallstones or 
alcohol (5-7)

• Places a large financial burden on the 
healthcare system

• National Inpatient Sample (NIS) is a weighted 
sample of all hospital discharges in US

BACKGROUND

OBJECTIVE
CONCLUSIONS

• In hospital mortality is lowest between days 
3-8

• Each day past day 6 has a linear relationship 
with mortality

• Lower income quartile, age, and 
comorbidities are independent risk factors for 
mortality

ACKNOWLEDGEMENTS
Thank you to Dr. Latifi, Dr. Smiley, and 
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Recommended Tranexamic Acid Dosing in Craniosynostosis
Surgery 

Devon B. O’Donnell, B.S.1, Elizabeth Zellner, M.D.1, Carrie R. Muh, M.D.1
1. Department of Neurosurgery and Department of Surgery, Maria Fareri Children’s Hospital, Westchester Medical Center,

New York Medical College

This review did not reveal a significantly better 
reduction in transfusion with a higher dose 
bolus. Therefore, we recommend a lower dose 
bolus of 10 mg/kg followed by an infusion of 
5mg/kg/hr, which our institution will be 
implementing. 

Twenty-one studies were eligible for our review. In the 9 low-dose 
studies, 228 patients received 10mg/kg bolus of tranexamic acid 
with infusions of varying rates compared to 176 patients who 
received control (nothing, placebo, saline). 12 studies were 
categorized as high dose, with 391 patients receiving over 10 
mg/kg bolus (range: 15-100 mg/kg) and infusions of varying rates. 
One case of ulnar artery thrombosis was reported in the low-dose 
group following ulnar arterial line placement; no other complications 
were found to be related to tranexamic acid. Fewer packed red 
blood cell and fresh frozen plasma transfusions, as well as shorter 
length of stay were reported in patients receiving tranexamic acid in 
both groups. Compared to control, TXA patients experienced less 
weight-adjusted blood loss (mL/kg). In one randomized control trial 
comparing doses, lower dose was not shown to be less effective 
than higher dose regarding intraoperative blood loss 39.4 (4.4) vs 
40.3 (6.2) mL/kg [95% CI: -14.2, 15.9]. Both high and low dose 
protocols had a decrease in need for transfusion, therefore the risk 
of complications is small. 

A comprehensive literature review through PubMed, 
Cochrane Central, and Embase databases was 
performed to identify relevant studies. We included any 
clinical study reporting on outcomes for pediatric 
craniosynostosis surgery with intraoperative use of 
tranexamic acid. TXA dosing, number of patients, blood 
loss, length of stay and transfusions were studied. 

Tranexamic Acid (TXA) has been increasingly utilized in 
Craniosynostosis surgery because of the potential for 
significant blood loss due to surgical duration and infant 
size. There is no widely accepted dosing protocol, 
therefore we did a meta-analysis looking at low vs high 
dose bolus to see if a higher dose bolus (>10mg/kg) 
adds any benefit. 

BACKGROUND

DESIGN/METHODS

CONCLUSIONS
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Quilting following mastectomy is associated with decreased postoperative 
seroma rates in patients with breast cancer: A meta-analysis

Titilola Ogunsola BS, Agon Kajmolli, MD, Mahir Gachabayov MD, Michelle Sciarrino BA, Maria Castaldi MD FACS

Seven studies totaling 916 patients (460 QS and 456 CC) were included. Seroma 
rates were statistically and clinically significantly lower in patients with QS [OR 
(95%CI) = 0.250 (0.084, 0.5); p < 0.001; NNT = 3] as compared with CC (Figure 1). 
Hematoma rates [OR (95%CI) = 1.057 (0.628, 1.779); p = 0.834; NNT = 167] 
(Figure 2) as well as SSI rates [OR (95%CI) = 0.530 (0.255, 1.1); p = 0.088; NNT = 
18] (Figure 3) did not significantly between QS and CC. 

No level 1a evidence that shows suture technique 
impacts postoperative seroma rates in patients 
undergoing mastectomy for breast cancer 

BACKGROUND CONCLUSIONS
Quilting suture was significantly associated with 
decreased postoperative seroma rates when 
compared to conventional closure after mastectomy

However, this meta analysis cannot establish causality
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DESIGN/METHODS
Study design: 

Meta-analysis

Eligibility:

Inclusion: Observational or experimental study comparing quilting suture to 
conventional closure 

Exclusion: Descriptive and comparative studies

Primary endpoint:
Postoperative seroma rate

Secondary endpoints:
Hematoma and surgical site infection (SSI) rates

Statistical Analysis:
Mantel-Haenszel method
with random-effects model for meta-analysis

Quilting Suture - suturing the skin flaps
to musculature to reduce dead space

OBJECTIVE

To evaluate whether quilting sutures (QS) are 
associated with lower rates of seroma as 
compared to conventional closure (CC)

Figure 2. Postoperative hematoma rates QS vs. CC

Figure 3. Postoperative SSI rates QS vs. CC

Figure 1. Postoperative seroma rates QS vs. CC

Gurdeep et al. University of Oxford. 2015



Improving liver transplant outcomes of hepatitis C associated Hepatocellular 
carcinoma in direct-acting antivoral era

K. Okumura , H. Sogawa, G. Veillette, D. John, T. Diflo, S. Nishida 

• We analyzed data from the United 
Network for Organ Sharing (UNOS) 
between 2012-2016. 

• We defined:
- pre-DAA era: 2012-2013
- DAA era:       2014-2016

Inclusion: Age >= 18 years old
Confirmed as HCC on explant

• Design/Methods: Retrospective, cohort 
study using UNOS data 

• Direct-acting antiviral (DAA) therapy has 
transformed the outcomes of liver 
transplantation (LT) in patients with 
hepatitis C virus (HCV). 

• The aim of this study was to analyze the 
effect of DAA treatment for HCV-
associated hepatocellular carcinoma 
(HCC) in LT. 

BACKGROUND

METHODS

• DAA has a significant impact of liver 
transplant .

• In DAA era, patient outcomes (graft 
survival and patient survival)  for HCV 
associated HCC has been significantly 
improving.

• In addition to tumor biology, diabetes 
and  AFP also are important factors for 
survival.

1. Cotter er al. Improved Graft survival after liver 
transplantation for recipients with Hepatitis C 
Virus infection in the Direct Acting antiviral Era. 
Liver Transpl. 2019; 25: 598-609. 

2. Puigvehi D et al. Liver transplant for 
hepatocellular carcinoma in the United States: 
Evolving trends over the last three decades. Am J 
Transplant. 2020; 20: 220-230.

3. Lewin SM, et al. Liver Transplantation Recipients
with Nonalcoholic Steatohepatitis have lower risk
hepatocellular carcinoma. Liver Transpl. 2017; 
23;2-13
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Table 1
Figure 1

CONCLUSIONS

Hazard Ratio 
(95% CI) p

DAA era 0.79 (0.68 - 0.91) 0.002
Diabetes 1.32 (1.23 – 1.54) 0.001
AFP (per 100) 1.03 (1.02 – 1.04) <0.001
MELD (per 10) 1.17 (1.02 – 1.35) 0.027
High Risk Features 1.65 (1.40 – 1.94) <0.001
Tumor 
Differentiation

Complete Necrosis REF <0.001
Well 1.11 (0.85 – 1.45) 0.425
Moderate 1.46 (1.16 – 1.84) <0.001
Poor 2.23 (1.64 – 3.01) <0.001

Donor Risk Index 1.51 (1.24 – 1.84) <0.001

Table 2



The Twenty-year Trend of Liver Disease in the United States: Alcohol Liver 
Disease leading causes of death 

K. Okumura, H. Sogawa, G. Veillette, D. John, T. Diflo, R. Bodin, B. Partiula,
D. C. Wolf, R. Latifi, S. Nishida 

• Data was extracted between 1999 and 
2018 from the annual National Vital 
Statistics Reports (deaths: Final Data) 
from the Center for Disease Control 
(CDC). 

• US Baby boomers were population (born 
from 1946 to 1964).

• ICD 10 codes defined as followings: 
 Alcohol liver diseases (ALD): K 70
 OTHERS: K73-74
 Viral Hepatitis: B15-19
 Non Alcoholic fatty liver disease 

(NAFLD): K 76.0
• We performed Joint regression analysis 

for trending the diseases. 

• Liver disease is one of the leading 
causes of death in the US.

• The number of deaths in liver diseases 
has steadily increased every year, even 
though the dramatic improvement of 
treatment for liver diseases in the last 
decade.  

• The aim of this study was to analyze the 
death trend of viral hepatitis, liver tumor 
and liver diseases in the US 

BACKGROUND

METHODS

• Death from liver disease in the US have 
increased, and in 2018 they were the 
highest ever reported by the CDC.

• While the deaths from viral hepatitis 
showed dramatic improvement due to 
therapy drugs, deaths from ALD, 
NAFLD and HCC continued to increase. 

• The burden of alcoholic liver disease 
has increased, especially in the baby 
boomers. 

1. Centers for Disease Control and Prevention, 
National Center for Health Statistics. Underlying 
Cause of Death 1999-2018 on CDC WONDER 
Online Database, released in 2020. 

2. Kim D et al. Changing trends in etiology-based 
and ethnicity-based annual mortality rates of 
cirrhosis and hepatocellular carcinoma in the 
United States.  Hepatology 2019; 69: 1064-74.
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Figure 1

Mortality Rate
(per 100K)

Trend 
Segment 1

Trend 
Segment2

1999 2018 Year APC$ Year APC$

HCC 1.8 3.6 1999-
2018

3.7*

ALD 4.3 7.1 1999-
2005

0.07 2005-
2018

4.0*

Others 5.1 6.0 2007-
2014

3.0* 2014-
2018

0.3

NAFLD 0.1 0.9 1999-
2006

5.8* 2006-
2018

14.4*

Viral 
Hepatitis

1.7 1.5 2007-
2014

0.6 2014-
2018

-12.6*

Table 1

Figure 2

CONCLUSIONS
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Complication Rates Following Cerebral and Coronary 
Angiography Using the NIS Database (2008-2014)

Rajkumar Pammal BA, Justin Lapow BS, Martina Brozynski MS, Samantha Sudol BS, 
Smit Patel MD MPH, Fawaz Al-Mufti MD

 In our patient population of >3.5 million patients, renal 
failure (9.26%) and respiratory failure (6.36%) were the 
most common complications

 Only <1% perioperative strokes reported, consistent with 
/ lower than previous studies, and perhaps indicative of 
improved technology and management of patients

 Contrast-induced nephropathy is well-documented and 
potentially explains the incidence of renal complications6

 Further study is recommended to identify potential 
patient- and hospital-level risk factors increasing burden 
of in-hospital complications 

 Potential to compare cerebral vs. coronary angiography 
complications using matched cohorts of this database

 The National Inpatient Sample (NIS) is the largest all-payer inpatient database 
in the United States; it was queried from 2008-2014

BACKGROUND

OBJECTIVE
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DESIGN / METHODS

 Catheter-based angiography is an invaluable method for 
the diagnosis and treatment of vascular complications in 
patients

 Since cerebral & coronary angiography are similar 
techniques that utilize the same access sites / general 
principles, the associated risks overlap and should be 
identified to help direct patient care

 Previous nationwide-cohort studies have examined 
cerebral & coronary angiography separately with relation 
to a presenting condition of interest, rather than specific 
complications of catheter-based intervention

 In a previous large study on complications of diagnostic 
cerebral angiography (n = 424,105), embolic stroke, 
renal, and pulmonary complications were most common1

 Incidence of stroke, especially in older patients, is a 
potential complication of high concern

 The purpose of this study was to determine complication 
rates of catheter-based procedures in a combined cohort 
(cerebral and coronary angiography patients) using a 
large administrative database 

RESULTS

Table 1: Baseline Patient Characteristics (N=3,763,651)
Age

Age (median; IQR) 62.9 (52.7-73.2)
18-39 176,286 (4.68)
40-59 1,330,345 (35.35)
60-79 1,767,633 (46.97)
≥80 489,386 (13.00)

Sex
Males 2,016,543 (53.58)
Females 1,747,108 (46.42)

Race
Non-hispanic Whites 2,358,573 (62.67)
Non-hispanic Blacks 525,755 (13.97)
Hispanic 269,479 (7.16)
Other race 194,363 (5.16)
Missing race 415,481 (11.04)

Comorbidities
EtOH abuse 140,393 (3.73)
Drug abuse 115,004 (3.06)
Smoking 1,341,332 (35.64)
Hypertension 2,631,378 (69.92)
DM 1,321,999 (35.13)
Coagulopathy 119,082 (3.16)
Thrombocytopenia 98,244 (2.61)
Coronary artery disease 2,615,114 (69.48)
History of stroke 71,395 (1.90)
Peripheral vascular disease 399,227 (10.61)
Deficiency anemias 490,673 (13.04)
Liver disease 76,295 (2.03)
Congestive heart failure 118,526 (3.15)
Chronic lung disease 841,195 (22.35)
Metastatic cancer 15,927 (0.42)
Obesity 663,840 (17.64)
Renal failure 559,438 (14.86)

Table 2: Comparison of Inpatient Complications of 
Cerebral and Coronary Angiography (N=3,763,651)

DVT and/or PE 23,430 (0.62)

Injury to any blood vessels 832 (0.02)

Hemorrhage/hematoma 
complicating a procedure 42,441 (1.13)

Retroperitoneum hematoma 1,263 (0.03)

Aortic and peripheral arterial 
embolism or thrombosis 9,783 (0.26)

Respiratory failure; 
insufficiency; arrest 239,163 (6.36)

Acute and unspecified renal 
failure 348,389 (9.26)

Hemorrhage requiring blood 
transfusion 23,817 (0.63)

Perioperative stroke 
(hemorrhagic and/or ischemic) 5,645 (0.15)

Inpatient LOS (Median; IQR) 2.3 (1.1-4.3)

Disposition

Home 2,921,412 (77.62)

Other than Home (OTH) 802,424 (21.32)

Inpatient died 39,815 (1.06)

3,781,467 primary procedures of 
cerebral or coronary angiography from 

NIS 2008-2014

3,763,651 (Excluding <18 years 
17,210)

3,780,955 (Excluded missing sex
512)

3,780,861 (Excluded missing LOS
94)

ICD-9 Codes

Cerebral angiography: 88.41

Coronary angiography: 37.22, 37.23, 
88.52, 88.53, 88.54, 88.55, 88.56, 88.57

*Codes and identifiers used for comorbidities and 
complications based on existing literature



OUTCOMES FOLLOWING PERIPHERAL VASCULAR INTERVENTIONS IN 
PATIENTS WITH END-STAGE RENAL DISEASE 

Ankoor H. Patel, Murad Elias, Priya Goyal MD, Christopher Hall, David Samson MS, Igor Laskowski MD PhD, 
Sateesh Babu MD

• Retrospective cohort study
• Charts from January 2015 to December 2017 were

reviewed
• No study related interventions for patients
• Compared outcomes of patients with history of PAD

and ESRD on dialysis who have undergone vascular
interventions from 2015-2017

• Analysis
• Univariate and multivariate comparisons were

performed with Student t-test for continuous variables
and Chi-square test for categorical variables

• Analysis was performed using SPSS 24 software*
(SPSS Inc. Chicago, IL, USA)

A total of 74 patients met the inclusion criteria with a mean age 
of 65 years and males were the predominant gender. Elderly 
constituted 55% of the cohort. The most common 
comorbidities after ESRD were hypertension (85%), Diabetes 
Miletus (63.5%), Congestive heart failure (CHF) (37%), 
Myocardial infarction (MI) (24%) and stroke (16.2%). Patients 
underwent both open and endovascular procedures.  
Endovascular angioplasty/stenting was performed in 91% of 
the patients, majority of which was in popliteal and tibio-
peroneal arteries (49%). Amongst open procedures, lower 
extremity bypasses and endarterectomy was done in 61%, 
surgical debridement on both index and surgical wounds were 
performed in 54% of patients. In this cohort, toe amputation in 
47% was most common, followed by trans-metatarsal 
amputation (TMA) in 31%, below-knee amputation (BKA) in 
18% and above-knee amputation (AKA) in 8% in the order of 
frequency. The mortality rate was 10%.  Failure of 
endovascular procedures leading to bypass or amputation 
occurred in 32% and failure of bypass occurred in 12% for a 
total failure of treatment in 43% of patients. The 30-day, 90-
day, and 120-day readmission rates were 15%, 20%, and 27% 
respectively. The most common reason for readmissions was 
wound related in 23% (non-healing 11%, infection 12%) 
followed by failure of bypass or stent stenosis/occlusion in 
12.2% (n=9). Mean hospital stay in this cohort was 38+47days

On multivariable binary logistic regression; stroke (OR 6.37, 
95% CI 1.62-35, p<0.01) and age (OR 0.94, 95%CI 0.91-0.99, 
p=0.05) were independently associated with high odds of 
readmission. While AKA (OR 8.01, 95% CI 1.21-53.3, p=0.03) 
and female gender (OR, 14.45, 95% CI 1.73-120.75, p=0.01) 
were independent risk factors associated with higher odds of 
mortality in our cohort. The discriminatory power for predictive 
models for readmission and mortality was obtained on the 
ROC curve with area under the curve (AUC) as 0.714 and 
0.840 respectively.

• The objective of this study was to review post-
operative outcomes such as mortality,
readmissions, and amputations in patients with end
stage renal disease (ESRD) and Peripheral Arterial
Disease (PAD).

• The primary aim of this retrospective study was to
evaluate postoperative outcomes in patients with
ESRD on dialysis in hopes of determining risk
factors, screening strategies, and optimal
treatments.

• In the past decade, improvement in the medical management of
patients on dialysis has led to an increase in survival rate by >25%.
[1] As a result, the average age of surgical candidates are
increasing, leading to more high-risk and fragile patients.  Those on
dialysis are high-risk for perioperative complications, which
contribute to the exorbitant costs and lead to longer length of stay
and higher total costs compared to the general population. [2]

• PAD has been shown to be associated with age and diabetes
mellitus (>3X risk). [3] PAD is highly prevalent in patients with renal
insufficiency. The estimated prevalence of PAD in dialysis patients is
up to 40%. [4] Critical limb ischemia (CLI), considered the most
severe form of PAD, is reported to be one of the main causes of
death in patients with ESRD. Patients on dialysis with CLI prove to
be a challenge with increased complications, mortality and poor limb
salvage rates.

• Patients with ESRD who are unable to manage their symptoms
through pharmacologic or exercise-based interventions are
candidates for revascularization procedures. Operative
management (ex. Revascularization or amputation) are more
prevalent among patients with impaired renal function compared to
those with normal renal function. [5, 6]. In addition, patients with
severe PAD and kidney impairment are more likely to to have
wound infection, perioperative sepsis, and ischemic ulceration
ultimately leading to longer hospital stays following surgical
intervention. [7].

BACKGROUND

OBJECTIVE

CONCLUSIONS
Peripheral vascular disease in patients with ESRD is 
associated with long hospital stays, high amputation rates, 
and readmission rates. Despite advances in balloons and 
stents and surgical techniques, treatment failure occurred 
in roughly half. Stroke is associated with high odds of 
readmissions while AKA and female gender were 
associated with high rates of mortality. Further prospective 
studies to identify independent predictors of negative 
outcomes will enhance the outcomes in this sicker cohort 
of ESRD patients needing vascular surgery intervention.

DESIGN / METHODS
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THE FUTURE OF HEALTH CARE SERVICE IN ORTHOPEDIC 
PRACTICE: TELEMEDICINE OR IN-PERSON VISITS?

Ben-Ari, Erel MD¹ ²; Kirshenbaum, Joshua BS¹; Patel, Ruby, BS¹; Kwon Young MD/PhD¹, Andrew Rokito
MD¹, Zuckerman, Joseph D. MD¹; Virk, Mandeep S. MD¹

• 90.8% of patients thought all their concerns were 
addressed during the virtual visit.

• Majority of patients were willing to use telemedicine 
services again (94.1%) and recommend it to a friend 
(88.9%) during COVID-19. 

• Only 36 (23.53%) patients stated they would prefer a 
telehealth appointment over an in-person visit if 
there was no pandemic and safety was not a concern.

• Significantly higher satisfaction rates for visits that 
lasted >10 minutes (p=0.037) and first-time telehealth 
users.

Patient selection and data collection 
• This study included 386 patients who used telemedicine for upper extremity 

orthopedic consultation from March 16th - June 16th, 2020. 
• Patients were seen by one of three fellowship-trained shoulder and elbow 

specialists.
• 189/386 patients were successfully contacted, and 153 patients gave 

consent. 36 patients refused consent. 
• Once consent was given, a satisfaction survey was administered over phone. 

Satisfaction survey

Data analysis
• Descriptive statistics (average, mean, range, standard deviation, percentage)

were used to describe demographic data and telemedicine visit details. 
• Mean responses (Questions 1-3) and “Yes/No” counts and percentages 

(Questions 4-13) were tabulated.
• Subgroup analyses were performed using Chi-square tests for homogeneity.
• All statistical analyses were conducted using GraphPad Prism 9.0 (GraphPad 

Software, Inc., San Diego, CA, USA). 
• A critical P-value of 0.05 was set for all comparisons.

1) To evaluate overall satisfaction with the telehealth 
platform during a major world health crisis.

2) To assess the factors that influence patient 
satisfaction and preference for in-person vs. virtual 
visits in the future.

• Virtual medical care services (telehealth) allow physicians 
to provide remote care to patients outside the clinic or 
hospital. 

• Not yet widely implemented in routine healthcare practice 
(1, 15).

• The current coronavirus (COVID-19) pandemic has 
necessitated extreme measures for social distancing (14, 
16). 

• Notable increase in the use of telemedicine services for 
urgent and non-urgent care (14, 17).

• Not clear whether patients are responding favorably 
to the virtual platform.

• We evaluated satisfaction rates with telemedicine 
services in orthopaedic patients seeking medical care for 
upper extremity complaints during the COVID-19 
pandemic. 

• Our hypothesis was that the use of telemedicine 
services during the COVID-19 pandemic would result 
in high satisfaction rates. 

BACKGROUND

OBJECTIVE

CONCLUSIONS
• Telemedicine has a high satisfaction rate among 

patients with shoulder and elbow musculoskeletal 
complaints largely due to safety reasons and limited 
access to in-person visits. 

• Future research in optimizing patient selection and 
addressing patient expectations and concerns with 
telehealth will improve patient preference for future 
telehealth visits. 
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METHODS

STUDY DESIGN 
This is a retrospective cohort study, approved by our 
institutional review board and conducted in compliance with 
HIPAA protocols. 

• The first 6 questions were 
standard satisfaction 
questions that were adapted 
from previously published 
studies (13, 17, 18). 

• Questions 1-3 = scale of 1 to 
5, with 1 indicating low 
satisfaction rates and 5 
indicating an optimal 
experience with the 
telehealth visit. 

• Questions 4-13 = “Yes” or 
“No”.

¹ Department of Orthopaedic Surgery, Division of Shoulder & Elbow, New York University Langone Health, New York, NY, USA.
² Division of Orthopaedic Surgery, Tel-Hashomer "Sheba" Medical Center, Ramat Gan, Israel. 

Table 2: Statistical Analysis by Subgroup 

Table 3. Demographics and Visit Details

Table 1: Satisfaction questionnaire administered to the patient after their telemedicine 
visit



RATES OF PERFORATED COLON CANCER UNDERGOING 
LAPAROSCOPIC LAVAGE

Quintero, L.; Gachabayov, M.; Rojas, A.; Kajmolli, A.; Bendl, R.; Bergamaschi, R.

Eleven studies totaling 642 patients met inclusion
criteria.1-11 8 studies reported how patients were
screened for cancer and the number of patients who
completed follow-up. The pooled cancer rate was
3.5% (0.9%, 0.6%) with low heterogeneity
(I2=35.9%) in the 8 studies. Observational,
prospective, and retrospective studies (Fig. 1) had
cancer rates of 1.5% (0%, 3.2%) (I2=0%), 8.2%
(0%, 3%) (I2=58.2%), and 1.7% (0%, 4.5%)
(I2=0%), respectively. The RCTs (Fig. 2) reported
a cancer rate of 7.9% (3.5%, 12.3%) with low
among-study heterogeneity (I2=0%).

The PubMed database was systematically searched for
descriptive or comparative studies of laparoscopic lavage for
perforated diverticulitis with peritonitis. Laparoscopic lavage
was defined as an intervention consisting of diagnostic
laparoscopy and peritoneal washout as a definitive treatment
option for suspected diverticulitis with peritonitis.
Randomized controlled trials (RCT) and observational studies
with a sample size of at least 8 patients were included. Pooled
cancer rate in all included studies was calculated. Subgroup
meta-analysis was performed to evaluate cancer rates in
observational studies alone, prospective and retrospective
cohort studies alone, and RCTs.
Untransformed proportion method of one-arm meta-analysis
was utilized for statistical analysis. Untransformed percent
proportion with 95% confidence interval (UP (95%CI)) was
used to express pooled outcomes.

To determine the rate of perforated
colon cancer having undergone
laparoscopic lavage for perforated
diverticulitis.

Laparoscopic lavage has gained
popularity as a less invasive surgical
management of perforated
diverticulitis with peritonitis. However,
it is known that peritonitis can be
caused by a perforated colon cancer.

BACKGROUND

OBJECTIVE

CONCLUSIONS
This meta-analysis found that up to 8% of patients
undergoing laparoscopic lavage for peritonitis had
perforated colon cancer rather than perforated
sigmoid diverticulitis. Study design was a
significant factor in the accuracy of reporting the
rates of perforated colon cancer having undergone
laparoscopic lavage.
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Figure 1: Colon Cancer Rate in Retrospective Studies

Figure 2: Colon Cancer Rate in Randomized Control Trials

DESIGN

This study was a meta-analysis with
the primary end point being the
postoperative cancer rate in patients
who underwent laparoscopic lavage
for peritonitis secondary to assumed
acute diverticulitis.



Surgery vs. Primary Endocrine Therapy in Operable Breast 
Cancer: Prep for Pandemic

Sacha Roberts, Aram Rojas, Giulia DiRaimo, Melanie Orlando, Mahir Gachabayov, Maria Castaldi

• Seven studies with 20,229 unique patients.
• The median time to local progression was 2.3

years.
• Patients treated with PET had a higher risk of local

recurrence/progression (OR (95% CI): 4.85 (3.74,
6.29), p<0.001).

• Patients treated with surgery +/- PET had more
favorable outcomes in terms of overall survival (OR
(95% CI): 1.16 (0.90, 1.49), p=0.03) and breast cancer
specific survival (OR (95% CI): 3.48 (3.23, 3.75),
p<0.001).

• Patients treated with PET were at increased risk for
cancer specific mortality (OR (95% CI): 1.20 (0.95,
1.52), p=0.13) and all-cause mortality (OR (95% CI):
1.24 (0.99, 1.57), p=0.04).

• PRISMA guidelines
• Multiple databases (MEDLINE, EMBASE, PubMed,

and Cochrane Library)
• Inclusion criteria: experimental or observational

studies with at least one arm treated with PET and a
second arm treated with surgery +/- PET.

• Independent author assessment of risk of bias and
extracted data.

• Local recurrence/progression: failure of
nonoperative management (tumor failing to
decrease in size and/or continuous local or distant
tumor growth) or relapse of breast tumor after an
asymptomatic interval following PET

• Mantel-Haenszel method of meta-analysis (fixed
effects model) utilized for data synthesis. Effect
estimates were expressed in odds ratio and 95%
confidence intervals (OR, 95% CI).

To evaluate long-term outcomes of surgery 
compared to PET in patients with 
nonadvanced, operable breast cancer. 
How long is too long to wait for surgery?

The COVID-19 pandemic has significantly 
impacted the way physicians provide medical 
and surgical care. At the epicenter, in the New 
York metropolitan area, institutions have 
severely curtailed performance of nonurgent 
surgical procedures. The burden of the 
pandemic has profoundly impacted cancer 
care and contingency planning for the future 
delivery of cancer care. Guidelines and 
recommendations have been suggested by 
multispecialty expert panels, such as Society 
of Surgical Oncology and American Society of 
Breast Surgeons, which provide prioritization 
for timely management of breast cancer during 
the pandemic. The prioritization of these goals 
has led to delayed breast cancer surgery for 
most patients. Specifically, patients underwent 
initial treatment with primary endocrine therapy 
(PET) in an effort to postpone definitive breast 
surgery. At the moment, there is no crisis 
management strategy in place, should another 
pandemic occur. 

BACKGROUND

OBJECTIVE

CONCLUSIONS

• Primary endocrine therapy is inferior to surgery +/-
PET in the treatment of early, noninvasive breast
cancer

• Patients treated with solely PET did not develop
local recurrence until a median of 2.3 years.

• There may be a window of time during which
patients can be safely treated with PET when
elective care cancellation policy is in place.

• The delays in treatment that we have up to now
observed will not impact survival

• To further understand how this pandemic affects our
cancer patients, we look to task forces on the
pandemic response and COVID-19 cancer-specific
registries.

RESULTSDESIGN / METHODS

Cancer specific mortality

Local recurrence/progression

Registration: The protocol of this study was 
prospectively developed and published:
Roberts S et al. Int J Surg Protoc; 2020. doi: 
10.1016/j.isjp.2020.10.003



A META-ANALYSIS OF DA VINCI SI VS. XI IN 
COLORECTAL SURGERY 

Authors: Rojas Aram, Gachabayov Mahir, Bergamaschi Roberto

This meta-analysis was conducted in accordance with the 
Cochrane Handbook and complies with the PRISMA and 
MOOSE guidelines. The inclusion criterion was any 
observational or experimental study comparing the 
outcomes of robotic colorectal surgery using DaVinci Si to 
DaVinci Xi. Operating time was the primary endpoint, 
which was defined as the total time interval from first skin 
incision to last skin closure. Docking time was defined as 
the time interval from the last port placement to the 
insertion of all robotic instruments. Postoperative 
complications were defined as adverse events occurring 
during the same admission. Statistical analysis was 
performed using OpenMeta[Analyst]. Odds ratios with 
95% confidence intervals (OR (95%CI)) were calculated as 
an effect estimate for dichotomous variables.

The aim of this meta-analysis was to 
evaluate whether the adoption of da 
Vinci Xi RSS had any impact upon 
intra- and post-operative metrics in 
colorectal surgery.

Robotic surgical systems (RSS) have 
allowed overcoming the ergonomic 
restrictions of laparoscopy.

Da Vinci Si RSS has its own 
limitations such as 10 mm 
instrumental, manual docking, non-
rotating boom, and external collision 
of bulky arms. Da Vinci Xi RSS was 
developed to solve these limitations

BACKGROUND

OBJECTIVE
CONCLUSIONS

This meta-analysis found that the 
adoption of da Vinci Xi® was associated 
with significantly decreased total operating 
time as well as docking time. Conversion 
and complication rates were unchanged. 
Further studies are needed to evaluate the 
impact of a robotic surgical system on 
clinical outcomes. 

RESULTS

-Hamilton AER, Chatfield MD, Johnson CS, Stevenson ARL: Totally robotic right hemicolectomy: a
multicentre case-matched technical and peri-operative comparison of port placements and da Vinci
models. J Robot Surg 2019
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The Learning Curve Associated with Robotic-Assisted Hip 
and Knee Arthroplasty in Low, Medium, and High-Volume 

Surgeons
Jake Schwartz1, MSIII, Arup Bhadra1,2, MD FACS

• Retrospectively, data including patient demographics, operative 
time, length of stay, blood loss, and complications were recorded 
from patients undergoing robotic-assisted total hip and total knee 
arthroplasty for the first two years (2017-2019) after Good 
Samaritan Hospital began using the MAKO robotic arm. 

• Operative time was considered the time from initial incision to 
closure of the incision.

• Blood loss was calculated as % drop in hemoglobin from a 
preoperative hemoglobin and the average hemoglobin of post 
operative days one and two.

• 268 cases by 4 surgeons (139 hips and 129 knees) were included 
in the study. 

• The surgeons were stratified into low (LV), medium (MV), and high 
volume (HV), based on the number of cases. HV was defined as 
greater than 50 cases (1 hip, 1 knee), MV 20-50 cases, (1 hip, 1 
knee) and LV less than 20 cases (1 hip, 2 knee). 

• Average data for cases 1-5, 6-10, 11-20, and 21+ were calculated 
for each stratification. 

• Groups were matched for patient demographics including age and 
BMI.

• To further elucidate the learning curve involved in robotic-assisted 
arthroplasty.

• To compare the learning curve in low, medium, and high-volume 
surgeons using operative time and short-term outcomes.

• Robotic-assisted arthroplasties have several advantages including 
increased accuracy and reduced soft tissue damage1. 

• Adapting hospital workflow to use the robot comes with challenges. 
Few studies have been conducted on the learning curve associated 
with robotic arthroplasties.

• Studies that have been performed on the learning curve of robotic-
assisted arthroplasties suggest a curve of between 7 and 20 cases 
for operative time1,2.

• Previous studies show no learning curve in implant allignment2.

BACKGROUND

OBJECTIVES

RESULTS CONTINUED

1. Sodhi N, Khlopas A, Piuzzi NS, Sultan AA, Marchand RC, Malkani AL, Mont MA. 
The Learning Curve Associated with Robotic Total Knee Arthroplasty. J Knee Surg. 
2018 Jan
2. Kayani B, Konan S, Huq SS, Tahmassebi J, Haddad FS. Robotic-arm assisted 
total knee arthroplasty has a learning curve of seven cases for integration into the 
surgical workflow but no learning curve effect for accuracy of implant positioning. 
Knee Surg Sports Traumatol Arthrosc. 2019 Apr

• Surgeons who have a high or medium volume case load have a 
learning curve for operative time between 6-20 cases while a low 
volume surgeon likely has a longer learning curve, which is difficult to 
appreciate in this study.

• Length of stay for both hip and knee arthroplasty goes down for all 
stratifications by 20 cases.

• The learning curve is associated with implementing the use of the 
robot, not with the specific procedure. Robotic assisted total knee 
arthroplasty was initiated at Good Samaritan Hospital several months 
after hip and all surgeons had experience with the robot doing hip 
arthroplasties before beginning knee arthroplasties.

• There is no difference in clinical outcomes with experience, as shown 
by similar number of complications and amount of blood loss.

• The high-volume surgeon consistently had better results for operative 
time, length of stay and blood loss.

• Further research should be conducted to determine the learning curve 
in low volume surgeons

• Further research should be conducted to determine if there is any 
difference in implant alignment and long-term, functional outcomes 
based on the case load of robotic-assisted arthroplasties.

RESULTS
• There were few minor complications within 30 days of surgery with 

no differences in groups.
For total hip:
• The high-volume surgeon had a decrease in operative time 

between cases 6-10 and 11-20. The medium volume surgeon had 
a decrease between 1-5 and 6-10. The low volume surgeon did not 
reach a decrease in operative time. 

• All three stratifications of surgeons had a decrease in length of stay 
between 1-5 and 11-20 cases.

For total knee:
• There was no obvious decrease in operative time and blood loss 

remained about constant.
• Length of stay decreased for all stratifications between 1-5 and 11-

20 cases.

REFERENCES

DESIGN / METHODS
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Figure 1. Average operative time (A), 
length of hospital stay (B) and blood 
loss in robotic-assisted total hip 
replacement cases 1-5, 6-10, 11-20 and 
21+ for low, medium, and high-volume 
surgeons.

Figure 2. Average operative time (A), 
length of hospital stay (B) and blood 
loss in robotic-assisted total knee 
replacement cases 1-5, 6-10, 11-20 and 
21+ for low, medium, and high-volume 
surgeons.

CONCLUSIONS

Number of Cases High Volume Medium Volume Low Volume
1-5 87 (80-89) 99 (85-111) 109 (89)
6-10 89 (60-116) 80 (73-88) 100 (78-127)
11-20 76 (55-117) 89 (68-109) 100 (82-119)
21+ 70 (44-113) 80 (59-113)

Number of Cases High Volume Medium Volume Low Volume
1-5 91 (84-100) 104 (94-120) 103 (85-140)
6-10 100 (84-128) 103 (82-121) 97.5 (80-118)
11-20 89 (72-108) 92 (77-109) 101 (86-142)
21+ 92 (74-116) 113 (81-134)

Table 2. Average (range) operative time (in minutes) for low, medium and high-volume 
surgeons for total knee arthroplasty.

Table 1. Average (range) operative time (in minutes) for low, medium and high-volume 
surgeons for total hip arthroplasty.

Total Hip Operative Time

Total Knee Operative Time



CEMENTLESS AND CEMENTED TOTAL KNEE ARTHROPLASTY 
UTILIZING SAME DESIGN YIELDS SIMILAR OUTCOMES IN 

PATIENTS WITH A BMI OF 30KG/M2 OR GREATER
Michael S Shatkin MS, Rachel S Silverstein MD, Eric T Owashi MD, Nathaniel L Rawicki MD, Neel 

Patel MD, Steven B Zelicof MD, PhD

A retrospective matched case-control study was 
performed on 186 primary TKAs in patients with a BMI 
of 30 kg/m2 or greater that underwent either cemented 
(93) or cementless (93) TKAs of the same design, using
cruciate retaining femoral component with a CS tibial
insert. Components utilized the same 3D printed design
and manufacturer with a minimum of 2-year follow-up.
A single surgeon at a single institution performed all
TKAs between 2013 and 2016. Patients’ charts were
reviewed for demographics, TKA revisions,
performance outcomes and perioperative
complications. Two tailed independent t-test and chi-
squared analysis was used with statistical significance
defined as p < 0.05.

The purpose of this study was to evaluate the 
differences in clinical and radiographic outcomes 
between cemented and cementless TKA by analyzing 
results of implants of the same design in patient 
populations with a BMI of 30 kg/m2 or greater.

Cemented primary total knee arthroplasty (TKA) is the 
current gold standard for patients with severe knee 
osteoarthritis. However, cemented TKAs have 
demonstrated higher failure rates in more obese 
populations. Operating on obese patients has unique 
challenges in the operating room, posing serious 
challenges to the orthopaedic community, as the 
obesity epidemic is rising. Advancements in 
biomaterials and use of current generation polyethylene 
have led to improved survivorship of modern 
cementless TKA implants.

BACKGROUND

OBJECTIVE

CONCLUSIONS

Short-term clinical and radiographic results of cementless 
primary TKA with a 3D printed, highly porous, screwless, 
tibial baseplate designed with a keel and 4 pegs are 
promising. Our data shows for cementless TKA having 
similar KSKS, KSFS, and KOOSJR scores compared to the 
corresponding cemented TKA cohorts for patients with a 
BMI of 30kg/m2 or greater. As the proportion of obese 
patients receiving primary TKA, along with life expectancy, 
continue to increase, our study demonstrates that 
cementless TKAs can become a viable option, although 
further studies are necessary.

RESULTS

REFERENCES
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UNDERSTANDING THE BIOLOGY OF GLIOBLASTOMA FROM TUMOR-
DERIVED SPHEROIDS

Tolga Sursal (PGY6), Karolina Turnovcová, Dana Mareková, Chirag Gandhi, Pavla 
Jendelová, Meena Jhanwar-Uniyal

- Tumors formed in 2 weeks were less aggressive with well-
defined margins, while tumors formed in 5 months were 
more diffuse and aggressive. 

- hGSC migrated more vigorously in collagen and xGSC 
migrated more vigorously in Matrigel. 

- Analysis of the stem cell markers, such as Oct3/4 and Sox2 
showed strong expression in hGSC and xGSC. In addition, 
Ku80, the human marker, was positive, which confirmed the 
human origin of the xGSC. 

- Primary spheroids migrated more vigorously, while 
secondary spheroids were more dispersed for both hGSC 
and xGSC. 

- Timed chemotactic migration demonstrated that xGSC 
migrated faster than hGSC. 

- Proliferation findings suggested that hGSC grew more than 
xGSC. 

- Neoangiogenesis: Both hGSC and xGSC demonstrated the 
ability to form tube-like structures consisting of nodes, 
meshes, junctions, and branches even in the absence of 
vascular endothelial growth factor (VEGF), and further 
induced by the addition of VEGF.

Human-derived GSC (hGSC) were isolated and cultured from GB patient tumors. 
Mice (n=5) were inoculated with hGSC. One tumor formed at 2 weeks post-
inoculation, while the other four tumors formed at 5 months. Xenograft-derived 
GSC (xGSC) were then extracted, and 2D-spheroids were created, and then 
compared with hGSC by flow cytometry, migration, proliferation, and angiogenesis. 
Primary and secondary spheroids were grown on collagen or Matrigel. All GSCs 
expressed Oct4 and Sox2 (stem cell markers) and also GFAP (glial origin) as well 
as Ku80 (human origin).

• Hypothesis: Isolated GSC from fresh GB tumor could 
provide a key to understanding GB progression and 
recurrance, therefore targeting these GSC may be essential 
to finding a novel means to target GB.

• Objective: The purpose of this investigation is to define the 
behavior of GSC as it pertains to proliferation, migration, and 
angiogenesis to discover effective targets of preventing this 
disease.

• Most common primary brain tumor
• Primary Glioblastoma (GB) — No pre-existing lesion
• Secondary Glioblastoma (GB) — Progression from low-

grade astrocytoma or anaplastic astrocytoma
• Median survival without treatment ~ 3months
• Median survival ~ 13-19 months with standard of care 

therapy (maximal safe surgical resection plus chemotherapy 
and radiotherapy)

• Abnormal growth factor signalling, due to genetic and 
epigenetic changes, contribute to the pathogenesis of GB.

• Recent evidence shows that presence of untreatable 
Glioblastoma Stem Cells (GSC) are associated with 
progression, recurrence and resistance to therapies. 

BACKGROUND

OBJECTIVE
CONCLUSIONS

hGSC were more aggressive in growth and proliferation than 
xGSC, while xGSC had increased invasion and migration 
compared to hGSC. Both hGSC and xGSC had the capacity 
for enhanced angiogenesis. Therefore, a simple in vitro 2D 
spheroid system for tumor-derived GSC provides a superior 
platform for the development of precision medicine in GB.
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Figure 2. Directional or random cell migration of spheroids.Figure 1. Tumor growth in orthotopic mouse model. Figure 3. Cell migration properties of human GSC 
and xenograft GSC. 

Figure 4. Proliferation of human and xenograft GSC. Figure 5. Angiogenesis in-vitro.
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Predictable Risk Factors for Upper Extremity Deep 
Venous Thrombosis in a Level I Trauma Center

Scarlett Tohme MSa, Aparna Vancheswarana, Kyle Mobbs MSa, Jessica 
Kyddb, Akella Chendrasekhar MD FACSb, Nisha Lakhi MD MBA 

FACOGa,b

• 1,009 upper extremity venous doppler studies were included.
• No significant differences in age, gender, race, or mean platelet levels

between patients diagnosed with DVT and those without (p<0.05).
• Multinomial regression analysis identified the following independent

predictors of UEDVT:
o Central Venous Catheter (CVC) (aOR:1.757, CI95%:1.141-2.705 

p=0.002), 
o PICC line (aOR3.357, CI95%:2.056-5.482 p=0.00), 
o Hypertension (aOR:1.650, CI95%:1.143-2.384 p=0.001), 
o Chronic Kidney Disease (CKD) (aOR:1.769, CI95%:1.218-2.569 

p=0.000)
o Malignancy (aOR:1.505, CI95%:1.103-2.236 p=0.053)

This retrospective study was conducted at Richmond University Medical Center, at a single level I Trauma Center in Staten
Island, NY between January 2014 and March 2020. CPT codes identified the medical records of 1,324 patients that had an upper
extremity duplex scan during the study period for studies of either a unilateral upper extremity or bilateral upper extremities.
Exclusion Criteria: <18 years of age, diagnosis of primary UEDVT, diagnosis of pregnancy at the time of doppler study, and/or
indication for study was for arterial-venous (AV) fistula mapping or monitoring.

Collected data points: age; gender; race; inpatient/outpatient status; presence of the following comorbidities identified using
ICD codes—hypertension, heart disease (congestive heart disease, history of myocardial infarction, coronary artery disease),
diabetes mellitus, thrombophilia, pulmonary disease (asthma, chronic obstructive pulmonary disease), malignancy, and chronic
kidney disease; history of implanted cardiac implantable electronic devices (CIDs) or implanted pacemakers; use or placement of
central venous catheters and/or peripherally inserted central catheter lines (PICC lines) during current hospitalization; platelet
count at time of duplex scan; length of stay; mortality; presenting diagnosis and indication for upper-extremity duplex scan were
recorded.

Statistical Analysis
IBM SPSS 27.0 was used for all statistical analysis with p<0.05 as significant. Variables that were statistically significant on
univariate analysis were tested for interaction of terms. Non-redundant variables were entered into a multivariable logistic
regression model to test for adjusted associations. Variables that retained statistical significance were reported as adjusted odds
ratios (aOR) with 95% confidence intervals.

• The primary objective of this study was to identify
predictive risk factors for secondary UEDVT in patients
presenting to a Level I Trauma Center.

• This study will fill knowledge gaps by providing a
comprehensive evaluation of demographic factors,
disease co-morbidities, and hematologic indices.
Independent risks associated with various types of
invasive venous catheters were also analyzed.

• A comprehensive understanding of these risk factors can
aid trauma surgeons and ICU attendings in identifying
patients at risk of developing an UEDVT an possibly
mitigate the morbidity and mortality associated with this
condition.

• Venous thromboembolism is a major public health problem and
is one of the leading causes of morbidity and mortality in
hospitalized patients. Although there is vast information and
evidence describing the risk factors and morbidity and mortality
outcomes in lower extremity deep vein thrombosis (LEDVT), less
is known about venous thrombosis of the upper extremity.
Secondary forms of UEDVT have seen increased over the past
decade, with rates ranging between 14% and 23%.

• The majority of UEDVT related diseases and conditions are
associated with PICC lines, central venous catheters,
immobilization and malignancy as well as severe kidney failure
and inflammatory diseases. Analyses on the effect of hereditary
or acquired biological thrombophilia and the impact on reactive
thrombocytosis, defined as a consistent platelet count of greater
or equal to 450 x 109/L are lacking.

BACKGROUND

OBJECTIVE
CONCLUSIONS

• Use of CVC or PICC line, preexisting diagnosis of
hypertension, malignancy, and CKD were
independent risk factors of UEDVT, while there
was no significant correlation between increased
platelet levels and UEDVT.

• This information will aid healthcare providers to
more accurately identify patients at risk for
UEDVT and guide subsequent management.
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Characteristic/Comorbidity DVT N(%) No DVT N(%) Significance
Sex
Female
Male

Procedure Type
Bilateral
Left
Right

Race
White
Black/African American
Hispanic/Latino
Other

Encounter Type
Inpatient
Outpatient

Central Venous Catheter Use
Catheter
No Catheter

PICC Use
PICC 
No PICC

Pacemaker/CID
Pacemaker/CID
No Pacemaker/CID

Hypertension Diagnosis
Hypertension
No Hypertension

Diabetes Mellitus Diagnosis
Diabetes Mellitus
No Diabetes Mellitus

Heart Disease Diagnosis
Heart Disease
No Heart disease

Thrombophilia
Thrombophilia
No Thrombophilia

Malignancy
Malignancy
No Malignancy

Pulmonary Disease
Pulmonary Disease
No Pulmonary Disease

Chronic Kidney Disease
Chronic Kidney Disease
No Chronic Kidney Disease

87 (15.7%)
90 (19.8%)

10 (43.5%)
94 (17.4%)
73 (16.4%)

78 (15.7%)
57 (20.3%)
30 (18.4%)
12 (17.4%)

144 (21.3%)
33 (9.9%)

38 (26.8%)
139 (16%)

31 (35.6%)
146 (15.9%)

20 (22.7%)
157 (17%)

120 (21.0%)
51 (12.5%)

59 (18.2%)
118 (17.2%)

82 (19.1%)
95 (16.4%)

27 (22.3%)
150 (16.9%)

48 (23.6%)
132 (16.4%)

61 (18.2%)
116 (17.2%)

61 (26.1%)
116 (15.0%)

468 (84.3%)
364 (80.2%)

13 (56.5%)
447 (82.6%)
372 (83.6%)

418 (84.3%)
224 (79.75)
133 (81.6%)
57 (82.6%)

531 (78.7%)
301 (90.1%)

104 (73.2%)
728 (84%)

56 (64.4%)
775 (84.1%)

68 (77.3%)
764 (83.0%)

475 (79.0%)
357 (87.5%)

265 (81.8%)
567 (82.8%)

347 (80.9%)
485 (83.6%)

94 (77.7%
737 (83.1%)

158 (77.8%)
673 (83.6%)

274 (81.8%)
558 (82.8%)

173 (26.1%)
659 (85.0%)

p <0.85

p <0.004

p <0.677

p <0.00

p <0.002

p  0.00

p <0.181

p <0.001

p <0.701

p <0.259

p <0.307

p <0.053

p <0.695

p <0.000

Significantly 
Correlated 
Factor

ORa CIb,c aOR aCIb

CVC use
PICC Line
Hypertension
CKD
Malignancy

1.914
2.938
1.857
2.003
1.453

1.266-2.894
1.831-4.716
1.304-2.643
1.408-2.849
0.993-2.124

1.757
3.357
1.650
1.769
1.505

1.141-2.705
2.056-5.482
1.143-2.384
1.218-2.569
1.013-2.236

Table 1: Demographic Characteristics and Comorbidities for Cases vs Controls

Table 2: Comorbidities Significantly Correlated with UEDVT Diagnosis

CVC-central venous catheter; PICC- peripherally implanted central catheter; 
CKD- chronic kidney disease
a Odds ratio
b Confidence Interval
c 95%;p<0.05

Figure 1: Platelet distribution comparison between UEDVT and no UEDVT groups. Distribution of platelet levels
for 643 patients without UEDVT diagnosis seen on left with mean platelet measurement of 261.69, std. deviation of
132.64, median of 242, minimum of 10 and maximum of 927. Distribution of platelet levels for 161 patients with
UEDVT seen on right with mean platelet measurement of 256.76, std. deviation of 128.476, median of 234,
minimum of 26 and maximum of 733.



Virtual Education Adaptations for a Surgery Clerkship: 
Single Institution Experience from a COVID-19 Epicenter in New York 

Aparna Vancheswaran, Kyle Mobbs, Bertie Zhang, Caroline Ciocca, Ariana Matz, Aashka Dalal, 
Matthew Palastro, MaryBeth Fata, Vincent Blood MD, Maria Castaldi MD, Kathryn Spanknebel MD

• Ideal virtual sessions were judged as 1-2 hours in duration  
(82%) and occurring in the late morning (68%). 

• Flipped classroom peer case presentations, active learning 
using polling functions during faculty lectures, and team-
based case scenarios using small group break-out rooms 
were rated among the most useful curricular activities 
while passive lectures (grand rounds and M&M conference) 
were the lowest rated. 

• In this virtual setting, students relied upon extracurricular 
resources(U-World), however also rated case-based text 
(de Virgilio) and online cases (Aquifer) as highly useful.

31 students completed the 6-week course conducted using a HIPAA-
compliant Zoom platform and expanded LEO learning management 
system. 71% of students (n=22) completed the voluntary survey within 
two weeks of course end that included ranking of usefulness of 
curricular activities and resources.

Utilize voluntary and anonymous 
responses to an online survey 
administered post-course in surgery to:
- Assess student satisfaction regarding 

virtual surgery clerkship experience 
during COVID-19 pandemic. 

- Rate individual virtual curricular 
activities. 

- Determine which, if any, resources
and activities may play a useful role 
in post-pandemic learning.  

Medical student clinical training was 
suspended on March 15, 2020 when state 
of emergency was declared in New York.
The NYC metropolitan area experienced a 
surge in COVID-19 cases as a newly-
identified epicenter. Therefore, New York 
Medical College School of Medicine pivoted 
to a 100% virtual surgery clerkship 
curriculum.

BACKGROUND

CONCLUSIONS

A virtual surgery clerkship delivered using a 
HIPAA-compliant Zoom platform was associated 
with high rates of student satisfaction and 
participation by faculty educators. While some 
virtual components and resources were favored 
over others, a consideration to carry forward 
some aspects of virtual active learning post-
pandemic is justified. 

1. CDC: Centers for Disease Control and Prevention: Coronavirus Disease 2019 (COVID-10), 
Cases in US. Accessed April 11, 2020.

2. Rose S. Medical Student Education in the Time of COVID-19. JAMA. 2020;323(21):2131–
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Aquifer; [cited 2020 Sep 26]. Available from: https://aquifer.org/courses/wise-md/.
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RESULTS

RESULTS Cont. 

OBJECTIVES  

Students were extremely/somewhat satisfied overall 
with the virtual experience (68%), showed a high 
degree of comfort using Zoom technology (95%), 
and were in favor of retaining some aspects of the 
virtual curriculum post pandemic (63%). 
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TIMING OF TRACHEOSTOMY AFTER ANTERIOR CERVICAL DISCECTOMY AND 
FUSION: A NATIONAL INPATIENT SAMPLE INVESTIGATION

John V. Wainwright (PGY7), Tolga H. Sursal (PGY6), Alan Stein (PGY3), Virany Hillard, Kaushik 
Das

• Our final cohorts were included N=1318  in
Group A and N=171,967 in Group B.

• Post-operative wound infection was diagnosed
in 2.12% (28/1318) of patients in Group A and
0.09% (158/171,967) in Group B which was
significant (OR 23.6, 95% CI 15.7-35.4,
p<0.0001).

• The median interval between ACF and
tracheostomy was 8 days (IQR 5-12).

• Logistic regression revealed that there was an
increased risk of wound infection (OR=1.04,
95% CI 1.01-1.06, p=0.010) with tracheostomy
after ACDF, but after 14 days the significance
was lost, (OR 1.056, 95% CI 0.996-1.12,
p=0.066).

• The finding of increased wound infection in
ACF patients with tracheostomy were true
regardless of number of levels fused.

• This is a retrospective cohort study conducted using the
National Inpatient Sample data from 2010-2016. THE NIS
Sample data from 2010-2015 contained N=173,285
patients who underwent ACDF.

• We identified the cohort (Group A, N=1,318) of patients
who underwent ACF (ICD-9 Code 81.02) and
tracheostomy (ICD-9 Codes: 31.1, 31.2, 31.21, 31.29). We
included only patients who underwent tracheostomy
placement during the same admission and after their ACF.

• To compare overall wound infection rates, we included a
similar sized cohort of patients who underwent ACF
without tracheostomy (Group B, N=171,967).

• Subgroups for single level (N=358), 2-3 levels (N=570,
ICD9-Code 81.62), and 4-8 levels (N=677, ICD-9 Code
81.63) were made.

• We then identified patients with post-operative wound
infection (ICD-9 Codes: 998.5, 998.51, 998.59).

• Categorical data was analyzed with chi-square test,
continuous data was analyzed with t-test and logistic
regression was used to determine which factors
significantly changed a patients risk for developing a post-
operative infection.

Objective: We performed a retrospective 
review of a national database in an effort to 
determine what the optimal timing of 
tracheostomy placement after ACF is and 
whether there was any association with 
wound infection after ACF.

Patients with cervical spinal cord injuries 
(cSCI) often require long term ventilator 
support necessitating a tracheostomy for 
airway protection. Patients with cSCI also 
often require anterior cervical spinal fusion 
(ACF) for instability. There is evidence for 
improved outcomes in patients with cSCI 
who undergo early versus late 
tracheostomy.

BACKGROUND

OBJECTIVE

CONCLUSIONS

• We found that tracheostomy placement was
associated with an increase in wound infections
following ACF.

• We conclude that placement of tracheostomy
after 14 days post-operatively following ACF is
less likely to result in wound infection.

• Further studies are necessary to determine the
optimal timing of tracheostomy for these
critically ill patients.

ACKNOWLEDGEMENTS
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TITLE:  

REGIONAL VARIATION IN CHARGEMASTER PRICING FOR CATARACT SURGERY 

Authors: Richard Chaudhary, MS3*; Amanda Kadesh, MS4*; Saman Baban, MS3*; Sonika Reddy, MD*; Gwendolyn Daly, 
MD*; Abha Amin, MD*; Cara L Grimes, MD MAS* (ObGyn and Urology)  *New York Medical College 

Background: Price transparency has recently become an important topic in the conversation of American healthcare reform. 
The chargemaster, a compilation of prices for billable items used by hospitals to negotiate reimbursements from insurance 
companies, has been cited as a source of cost transparency and as a potential solution to decrease healthcare spending. Due to 
efforts outlined in the Affordable Care Act which were further augmented by the Trump administration, hospitals are now 
required to make chargemasters publicly available in the hopes of facilitating competition to drive down costs and utilization. 
However, little is known regarding the accuracy of chargemaster price listings, as well as their transparency and impact on the 
average healthcare consumer. 

Objective: Our objective was to compare pricing listed on chargemasters across 5 states for cataract surgery, one of the most 
commonly performed surgical procedures.  

Design/Methods: All individual hospital websites across 5 states were accessed to search for available chargemasters. 
California, Massachusetts, Mississippi, New York and Ohio were selected to represent the broad range of health system 
performances in the country based on key factors including access to health care, quality of care, costs, health outcomes and 
income-based disparities. We extracted cataract surgery price listings from each hospital’s chargemaster using both CPT codes 
and search terms. Inclusion search terms were as follows: 66984, 66982, xcapsular, cataract, extracapsular, xtracaps, 
phacoemulsification, lens extraction. Hospital characteristics and pricing for cataract surgery were compared across the 5 
states. Means (standard deviation) and medians (range) were calculated depending on the distribution of the data. As the data 
did not display normal variance by Levenes test, Welch test was used for comparisons. Tamhanes was used for post-hoc 
analysis between states. Spearman and Pearson correlations were performed between the states along with Overall Star Ratings 
from the Centers for Medicare and Medicaid Services (CMS) Hospital Compare database as a measure of hospital quality. 

Results: Across 5 states, 862/1044 (82.6%) chargemasters were available on hospital websites. Of these, 253/862 (29.4%) met 
inclusion criteria for cataract surgery, with no difference across states (p=0.220). A median of 2 (1,9) cataract surgery 
procedure listings per hospital were reported (p<0.001). Table 1 reports the mean chargemaster price listed, which was 
significantly different across states (p<0.001). California had the highest mean cataract surgery listing price, and differed 
significantly from Massachusetts (p<0.001), New York (p<0.001), and Ohio (p<0.001) (California and Mississippi did not 
significantly differ (p=0.957)). While Overall Star Rating did differ across states (p<0.001), no statistically significant 
correlation was seen between Overall Star Rating and price listing (p=0.285).  

Table 1: Chargemaster Listing Price for Cataract Surgery Across States 

Conclusions: Pricing listed on hospital chargemasters for cataract surgery, the most commonly performed surgery in the 
United States, varied between states. No correlation was found between the cost of cataract surgery and hospital quality. 
Further investigation is needed to analyze any possible relationships between chargemaster price listing and state and 
individual hospital characteristics - such as regional demographics, number of hospital beds, and hospital ownership. In the 
future, we hope to collect more specific data for each hospital to elucidate refined regional and demographic trends across 
chargemaster pricing. We aim to eventually demonstrate whether publicly available chargemaster prices benefit the American 
healthcare consumer and drive down healthcare expenditures. 
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TITLE: ISOLATED GALLBLADDER RUPTURE DUE TO SUBTLE BLUNT TRAUMA; A RARE CASE 

Authors: Dimitra M Lotakis, MD; Michelle Y Chung, DO; Marc Wallack MD, James Mariadason, MD 

Background: Traumatic rupture of the gallbladder, first described by Dixon in 1887, is a rare condition.  It generally 
accompanies injury to liver and other solid organs.  Previous literature review published in 1980 identified only 101 cases. 
Isolated gallbladder rupture from blunt trauma is exceedingly rare and seen in just 1-2% of gallbladder ruptures. Thus, 
individual case reports comprise the majority of data in the literature.  Diagnosis is often difficult due to vagueness of 
symptoms and is usually made at laparotomy for acute abdomen as imaging studies are commonly inconclusive. Morbidity and 
mortality are often due to associated injuries but isolated rupture can also be fatal and early diagnosis vital.   

Objective:  Improve clinical awareness and understanding of gallbladder perforation in order to reduce morbidity and 
mortality in those patients found to have rupture.  

Design/Methods:  Single institution Report of a Rare Case and Literature Review. 

Results:  We present a rare case of isolated gallbladder rupture in a thirty-four-year-old male alcohol abuser, who presented 
with vague abdominal pain and was admitted to the medical service. Trauma was not mentioned and when imaging revealed 
ascites, cirrhosis was suspected though hepatic function tests were not significantly elevated.  Ultrasound guided paracentesis 
yielded bilious fluid, despite both CT (Fig.1) and ultrasound imaging identifying only a contracted gall bladder, deepening the 
mystery. A HIDA scan demonstrated bile leakage from the area of the gallbladder and biliary tree.  Gallbladder rupture and/or 
bile duct injury was considered and it was opted to perform diagnostic laparoscopy and possible cholecystectomy.  
Laparoscopy identified a 3 cm rupture (Fig.2) at the infundibulum posteriorly with accompanying bilious ascites and no other 
intra-abdominal injuries were appreciated. Cholecystectomy was completed for management of perforation and the patient was 
subsequently discharged home in stable condition.  Upon close questioning patient admitted to a fall three weeks previously 
and visiting an outside emergency department.  Repeat imaging performed for right sided chest pain post-operatively identified 
right sided rib fractures, not previously seen. Patient made an uneventful recovery. 

Conclusions:  Presentation of isolated gallbladder perforation can be subtle and may be associated with significant morbidity 
and mortality. Symptoms are often vague and signs unclear. Imaging is often deceptive. A history of alcohol abuse is not 
uncommon.  Diagnosis is commonly made at the time of operative intervention for other diagnoses. This is a rare case where 
laparoscopic cholecystectomy was successfully completed. The importance of a thorough history and physical examination 
with focused evaluation of diagnostic imaging when faced with the presence of bilious ascites cannot be understated.  

Figure 1. CT Abdomen/Pelvis with Ascites and Contracted Gallbladder 

Figure 2. Intraoperative imaging demonstrating perforation at the level of the junction of the 
infundibulum and cystic plate. 
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LAPAROSCOPIC APPROACH AS THE SURGICAL TREATMENT OF BILATERAL SYMPTOMATIC 
MORGAGNI’S HERNIAS - video 

Authors: 

Miles Dale, MD, Jesse Hanisch, MD, Faisal Jehan, MD, Vasu Chirumamilla, MD, Matthew McGuirk, MD, Kaul 
Ashutosh, MD, FACS 

Background: 
A Morgagni’s hernia is where abdominal contents herniate thru an anterior diaphragmatic defect. This is a very 
uncommon finding in elderly. Usually identified incidentally or after patient presents with respiratory or obstructive 
symptoms. If causing symptoms surgery is usually indicated. The conventional repair of Morgagni’s hernias is to 
perform a midline laparotomy. Nevertheless, an open approach leaves patient vulnerable to numerous complications, 
such as hernias, postoperative pain, and adhesions. Laparoscopic repair of these hernias has been performed dating 
back to 1990’s, however, due to the hernias low incidence there is no consensus on the ideal approach. Here we 
present our approach to the surgical treatment of bilateral symptomatic Morgagni’s hernias. 

Case Description: 
A 79 year old female presented with complaints of vague abdominal pain and GERD symptoms. Found to have a 
right sided diaphragmatic hernia with large bowel incarcerated. No strangulation of complete obstruction present. On 
2/25/2020 patient underwent a lysis of adhesions, reduction of Ileum and cecum from right diaphragmatic hernia, 
and repair of bilateral diaphragmatic hernias. Patient recovered well and was discharged home the next day. 

Conclusions: 
Surgical repair of these hernias requires reduction of the herniated viscera, dissection of the hernia sac, and closure 
of the hernia sac with or without mesh. In this case, mesh was not needed as there was a sufficient closure. This case 
report demonstrates that a laparoscopic approach is not only possible for reducing and completing a tension free 
repair of a Morgagni’s hernia, but is an advantageous alternative. 
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RECOVERY IN EARLY LIVER TRANSPLANT PATIENTS WHO CONTRACT COVID-19 DURING 
POST-TRANSPLANT HOSPITALIZATION.  

Authors: Miles Dale, MD, Arman Seyedsasdat, MD, David C Wolf, MD, Roxana Bodin, MD, Bernard Partiula, 
MD, Rajat Nog, MD, Abhay Dhand, MD,  Stephen Lobo, MD, Hiroshi Sigowa, MD, Seigo Nishida, MD.  

Background: 
Coronavirus disease 2019 (COVID-19) has affected all facets of life and continues to cripple nations. COVID-19 has 
taken the life of more than 1.45 Million people worldwide (1). COVID-19's devastation is no more apparent than 
within the healthcare setting. The virus spreads through respiratory droplets produced when an infected person 
respires. Mortality rate across the globe is currently 2.3% (1). Although COVID-19 is associated with increased risk 
of morbidity and mortality in patients with comorbidities, the vulnerability, clinical course, optimal management, 
and prognosis of COVID-19 infection in patients with early organ transplants has not been well described in the 
literature. In “Coronavirus disease 2019 in solid organ transplant: A multicenter Cohort study they found there was a 
28-day mortality rate was 20.5% among hospitalized patients with solid organ transplants (10). During these difficult
times many transplantation programs have halted or ceased their operations due to concerns of infection control,
unfavorable outcomes, and resource utilization. It is critical to continue to learn about this disease and its effects on
transplant patients in order to better prepare for the inevitable resurgence. Here, we report two patients that
underwent liver transplant surgery who acquired COVID-19 during their early post-transplant recovery period in the
hospital. We would like to share our experience with successfully treating early liver transplant patients with
COVID-19.
Case Description:
Case 1: First a 65-year-old female with a history of hepatitis C-related liver cirrhosis and hepatocellular carcinoma
who was hospitalized with complaints of decreased appetite and fifteen-pound unintentional weight loss in over a
month. She underwent an orthotopic liver transplant and umbilical hernia repair on 3/20/2020.The transplant team
was informed that the patient’s roommate developed respiratory symptoms after discharge and was readmitted to the
ICU after intubation for COVID infection. They shared the room for 3 days. Our patient was started on prophylactic
200mg Hydroxychloroquin every 12 hours on POD#13.  She tested positive for COVID-19 on POD#16. On
POD#23, the patient developed progressive respiratory distress with desaturation to O2 saturation to 70%.
Transferred to ICU and intubated. Patient received Methylprednisolone, 400mg Tocilizumab on POD#23, and one
unit convalescent plasma on POD#25 and POD#36. She was discharged home POD#88.
Case 2: 58-year-old woman with a history of atrial fibrillation and decompensated alcoholic cirrhosis, who was
admitted to an outside hospital because of two weeks of worsening abdominal distension/pain and liver
decompensation requiring 2 paracentesis taps. Patient was extubated on POD#1 and was transferred to the floor on
POD#6. Found to be COVID-19 positive on testing for rehab center. She was subsequently started on
Hydroxychloroquine 200mg every 12 hours. The patient developed progressive respiratory failure on the next
morning POD#17. Patient was transferred to the ICU after she was intubated. Patient’s Prednisone was switched to
Methylprednisolone 75 mg on POD#17. Patient also received Tocilizumab 400mg on POD#20 and Convalescent
Plasma on POD#21. Patient transferred to rehabilitation on POD#64.
Conclusions:
The management of early post-liver transplant patients with COVID‐19 infection is complicated. Strict exposure
precaution practice following organ transplantation is highly recommended. A temporary dose reduction of
immunosuppression and continued administration of low-dose Methylprednisolone and combination therapy with
Plasma convalescent might be helpful in the management and recovery of severe COVID-19 pneumonia in post-
liver transplant patients. Future studies and experiences from early post-transplant cases are warranted to better
delineate the clinical features and optimal management of COVID-19 infection in transplant recipients.
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Purpose: Intravaginal testicular torsion, wherein the axis of rotation is within the tunica vaginalis, is the most 
common pediatric urological emergency. While initial models suggested treatment within 6 hours of symptom 
initiation to achieve testicular salvage rates of >90%, more recent studies suggest that high salvage rates are possible 
long after the 6 hour window. We examined symptom duration and surgical outcomes in pediatric patients 
presenting with testicular torsion to a tertiary care hospital urology service. 

Materials and Methods: We reviewed all cases of pediatric testicular torsion presenting to our emergency department 
between January 2009 and December 2019. We excluded patients confirmed intraoperatively not to have testicular 
torsion, and newborns with in utero torsion, which is most commonly due to extravaginal testicular torsion. P-values 
were considered significant at ≤0.05 

Results: Patients presenting with a symptom duration of ≤12 hours had a salvage rate of 97.90%. Those with a 
symptom duration of ≤24 hours had a salvage rate of 91.30%. Salvage rates dropped to 58.30% with a symptom 
duration between 24 and 48 hours, and declined more steeply thereafter. Of 50 patients followed up post-orchiopexy, 
17 (34.00%) eventually had testicular atrophy. 

Conclusions: The window of opportunity for a testicular salvage rate of >90% extends far beyond the currently 
accepted “6 hour golden rule” of symptom duration. This new timeframe can provide urologists with updated 
prognostic data accuracy, enabling a conscientious and informed decision regarding patient triage. Despite these 
findings, urologists should get these patients to the OR as quickly as possible. 
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Background: 
Cardiac Amyloidosis (CA) is one of the most rapidly progressive inflammatory cardiac diseases. There are several 
types of Amyloidosis determined by the type of Amyloid protein infiltrating the systemic organs. The most common 
form is light chain Amyloidosis and transthyretin Amyloidosis. If left untreated, median survival with light chain 
Amyloidosis is less than 6 months compared to 3 to 5 years with the transthyretin type, which advocate how 
essential is the early detection and management. CA has significant adverse effects on the mechanical and electrical 
cardiac function leading to systolic and diastolic heart failure, congestive heart failure, restrictive cardiomyopathy, 
atrial fibrillation and heart block. Until recently, CA was only diagnosed by a positive endomyocardial biopsy or a 
positive extracardiac biopsy in combination with left ventricular wall thickness of more than 12 mm on 
echocardiography unexplained by other causes. Endomyocardial biopsy is an invasive procedure that cardiologists 
prefer avoiding in older patients with multiple co-morbidities or in patients with early nonspecific signs. 
Cardiac PET serves as an advanced imaging modality that is highly sensitive with a reasonable number of validated 
radiotracers in the diagnosis of CA. Clinicians are leaning towards acquiring cardiac PET if the patient’s clinical 
presentation triggers the clinical suspicion of CA as a possible diagnosis, entertaining the non-invasive advantage of 
PET imaging and the value of early detection by imaging. Besides, cardiac PET isn’t only beneficial in establishing 
a diagnosis, but also with the follow up of the disease progression, as well as monitoring response to therapy. 

Objective: 
- To discuss the use of clay models as a tool to teach residents, students and patients about Cardiac PET and
Amyloid Imaging.
- To review the radiologic features of Amyloidosis and the role of Cardiac PET in diagnosis.

Design/Methods: 
In our project, learners use Balloon and Clay models to reconstruct the heart in three-dimension involving the 
detected lesions within the reconstructed image. 

Results: 
We believe that this type of learning provides better visualization of the pathology and a straightforward presentation 
that enriches the learning process for residents and students, and easier approach for patient education. 

Conclusions: 
Cardiac PET plays an essential role in diagnosing cardiac Amyloidosis. The use of balloon and clay models serves a 
more visual, simple approach outshining the imaging details for residents, students and patients. It offers a unique 
learning experience of the radiological features of cardiac Amyloidosis and a feasible way for disease detection with 
high sensitivity as well as management, yielding a better quality of medical care. 
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Background: A long-term sequela of COVID-19 that has garnered attention in both the medical literature and the 
lay press is telogen effluvium (TE). The incidence of TE in patients recovering from COVID-19 is approximately 
27%, and it is more common in women than in men.  Because many dermatology offices have closed during the 
pandemic, patients concerned about their hair loss are turning to online resources to learn more about their condition.  
To determine if there is an increased public interest in TE, we investigated the number of people conducting online 
searches for TE secondary to COVID-19. 

Objective: The purpose of this study was to assess the public interest in the United States of telogen effluvium 
before and after the COVID-19 pandemic in order to investigate the best therapeutic interventions for dermatologists 
in the future.  We performed Google Trends™ search for “COVID hair loss”, “telogen effluvium” and “hair loss” 
between 5/1/20 and 8/16/20.  All three terms have increased in popularity for search terms since mid-March and 
were the most prevalent in the states that experienced the earliest increase in number of coronavirus cases. 

Design/Methods: Google trends reflects search interest in various topics.  Using Google Trends, we analyzed the 
patterns of Google search queries with the search terms “COVID hair loss”, “telogen effluvium” and “hair loss”. The 
search timeline was set from 5/1/20 to 8/16/20.  A Google Trends score ranges from zero to one hundred.  A score of 
one hundred is considered the date when the search term was used at peak frequency.  We also used Google Trends 
to ascertain where in the United States these search terms were most used. 

Results: 

Conclusions: 
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Background: Lip adhesion is the first step in a series of operations aimed at correcting unilateral and bilateral cleft 
lip and palate. It is especially useful in wider clefts with more associated nasal deformity. It is seen as a surgical 
substitution for nasoalveolar molding (NAM) where this is not available or impractical. Since its introduction in the 
early 1960s, various techniques have been described. Here we describe our rationale for reasons to pursue lip 
adhesion vs NAM and our technique to address the nasal deformity, muscular discontinuity, and alveolar width 
during a more plastic time in infant facial development.   

Objective: To describe barriers to NAM utilization and rationale for a lip adhesion technique for optimal results in 
wide clefts where NAM is unavailable.   

Design/Methods: We performed a literature review of cleft lip adhesion from 1960 to the present and reviewed our 
current technique.   

Results: While NAM has been validated as a useful technique in early cleft management, this technique is not 
available to all affected children. Available specialists, time, and financial resources are the main barriers to NAM 
utilization. Cleft lip adhesion may be an alternate treatment for patients who do not have access to NAM.  In our 
hands, this technique employs similar procedures as previous lip adhesion methods, but the dissection of the 
contralateral nasal septum and details of our operation have not been previously described.  

Lip adhesion in our hands is performed around 6 – 8 weeks of age. This operation was designed to be followed by 
lip repair at 3 – 4 months and palate closure at 10 – 12 months. The technique employs mobilization of skin and 
mucosal flaps from the underlying alveolar border on both sides of the cleft to facilitate mobilization and vertical 
length. The orbicularis oris muscle must be dissected off its aberrant insertions at the septum on the non-cleft side 
and at the lower lateral cartilage of the nose on the cleft side. This should be dissected back at least 2 cm, taking care 
to avoid the infraorbital nerve which can be very low in young infants. Repair should involve a thicker suture in a 
mattress fashion, taking bites at least 1 cm back into the muscle with reinforcing sutures to smooth the contour.   

Further dissection at the septum by separating the mucoperichondrium on the non-cleft side from the cartilaginous 
septum without underlying damage, allows the midline of the nose to assume a more normal conformation. The 
nasal floor is closed with double opposing flaps and the skin of the lip is closed in layers. To address collapse of the 
cleft side lower lateral cartilage, an additional quilting, adsorbable suture is placed from the middle crura of the 
lower lateral cartilage on the cleft side to the contralateral caudal border of the upper lateral cartilage on the noncleft 
side; this elevates the collapse on the cleft nose. Nasal conformers are placed and utilized for 3 – 6 weeks 
postoperatively to optimize nasal morphology.   

Conclusions: While NAM works well for large clefts, there are often many barriers to this care for our patients. The 
authors’ technique for lip adhesion is an alternative first step in definitive cleft lip surgery with excellent aesthetic 
outcomes.    
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Background: The most common pituitary tumor is a tumor of lactotrophs, resulting in an excess of prolactin levels, 
and can be referred to as a prolactinoma or a giant prolactinoma (GP). GPs are a concern due to their ability to cause 
neurological dysfunction secondary to mass effect. Patients with GPs may also develop symptoms secondary to 
hyperprolactinemia, such as gynecomastia in men and galactorrhea in women. Thus far, prior literature offers a 
myriad of treatments in cases of GP; however, there is a paucity of guidelines differentiating the indications.  

Objective: We present this case study to demonstrate a surgical case treatment of a 25-year old male patient present 
with blurry vision and bilateral eye pain. The impression of MRI imaging revealed a large sellar or suprasellar mass, 
consistent with pituitary macroadenoma. Additionally, we highlight past literature in the treatment of GPs, and 
present a summary of different indications for treatment, depending on several factors, such as severity of disease 
and size of mass. We hope to differentiate the different guidelines and indications for proceeding either with surgical 
or medical treatment, by presenting this case and summarizing a review of literature. 

Design/Methods: The case report data was gathered and de-identified from patient data. We used PubMed searches 
to investigate past literature findings on surgical and medical treatment of GPs. Articles that potentially met criteria 
for treatment or follow-up studies after treatment of GP were included. 

Results: Surgical treatment was indicated in the treatment of the case patient’s macroadenoma, due to a history of 
vision loss, headache, and high prolactin levels. In our review of previous literature, several papers documented the 
differences in clinical management of GPs, including surgical and medical management. In our preliminary literature 
review, 93% of papers recommended the use of dopamine agonists as first-line treatment, and 20% recommended 
surgical treatment, via transsphenoidal approach, in cases of extreme vision loss.  

Conclusions: The first-line treatment for GPs is administration of a dopamine agonist (DA), such as cabergoline. 
DAs have been found to markedly shrink the tumor and decrease prolactin levels to baseline. Cabergoline is noted to 
have fewer side effects and more positive effects at restoring prolactin levels than bromocriptine. Additionally, DAs 
have been found to restore potential vision loss. Surgical treatment is indicated in cases of extreme vision loss or 
altered mental status, and is done via transsphenoidal surgery. The probability of gross resection decreases with 
increasing tumor size. Follow-up studies have shown that cases can recur, depending on tumor size and resection. 
This paper hopes to advocate for clearer guidelines and offer recommendations on how to approach GPs with 
treatment. 
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Background: In craniosynostosis, diagnostic imaging is crucial for identifying skull abnormalities, planning for 
surgical correction, and post-operative and follow-up evaluations. However, classifying postoperative corrected skull 
morphology is a highly subjective task for all craniofacial surgeons. Initially, many surgeons utilized the Whittaker 
categorization test as the post-operative outcome measure, which is based on the subjective aesthetic appearance as 
determined by the surgeon, patient, and patient’s family. While the advancement of 3D imaging and anthropometric 
measurements techniques has allowed various research groups to produce normative skull models to serve as 
treatment guides, it is still difficult to determine the objective morphological standard.  

Objective: The purpose of this study is to review the current standards for classifying normal skull morphology used 
by medical modeling and virtual surgical planning industries in craniosynostosis cases. 

Design/Methods: This study is a review of the current surgical industrial standards of normal cranial morphology 
and the primary comparative methods used by major medical modeling companies. The morphometric 
measurements that are used in post-operative evaluation of craniosynostosis patients utilized by Stryker 3D systems, 
KLS Martin Group, Hanger Clinic, and DePuy Synthes were included in the study.  

Results: A review of the strategies utilized by some of the major medical device manufacturers in craniosynostosis 
correction surgery is presented. Many of these companies have progressed to using 3D normative skull construction 
and 3D surface analysis to measure cranial morphology. However, many variations remain among industry 
standards.  

Conclusions: Normative head shapes and cohort data matched to similar population groups have a crucial function 
in the diagnosis, pre-operative planning, and post-operative evaluations in craniofacial surgery. However, industry 
standards for “normal head shape” utilized in surgical analysis and planning remain diverse and can be somewhat 
opaque to the craniofacial community.  Despite the advancement of 3D imaging techniques, most reported outcomes 
following craniofacial surgical interventions are still subjectively defined.  
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Background: 
Gastrointestinal stromal tumors (GISTs) are the most common malignant subepithelial lesions of the digestive 
system.1 They are suspected to originate from the interstitial cells of Cajal.2 The most common location is the 
stomach, accounting for 60-70% of cases. 1,3 Surgical resection with R0 margins is the first-line treatment for GIST. 
Unfavorable locations such as GE junction, lesser curvature, posterior gastric wall and antrum pose a significant 
challenge to achieve complete resection.4,5 Here we present the first reported case of a robotic-assisted Csendes 
gastrectomy for a large GIST near the GE junction on the lesser curvature with complete R0 resection. 

Case Description: 
74-year-old female with no significant past medical history initially presented after a syncopal episode and multiple
episodes of hematemesis. Her initial EGD showed an actively bleeding, large circumferential mass in her stomach,
approximately 21x16cm, near the GE junction. She underwent a left gastric artery embolization to control the
bleeding. Biopsy of the mass revealed a GIST with a low mitotic index. Subsequently, the patient received 9 months
of imatinib neoadjuvant chemotherapy and responded well. Her CT scan did not show any signs of metastasis, and
imatinib dramatically decreased the tumor size to 5x6cm. A diagnostic laparoscopy was warranted to examine if the
GE junction was involved circumferentially, as this would require a total gastrectomy or a proximal gastrectomy.
The results showed that the tumor was mostly in the lesser curvature without involvement of the greater curvature of
the stomach. The patient was brought back to the OR three weeks later for a robotic-assisted subtotal gastrectomy
followed by a Roux-en-Y gastrojejunostomy (Csendes type). The tumor was resected with negative margins. She
tolerated the procedure well and was extubated in the OR. There were no acute intraoperative or postoperative
events. She was discharged home in stable condition.

Discussion: 
Surgical resection is the preferred treatment of choice for GISTs. There has been a shift towards minimally invasive surgeries 
(MIS) as laparoscopic resections have shown greater advantages than conventional laparotomies in terms of intraoperative 
blood loss, operative time, and patient outcomes.1 Compared to laparoscopy, robotic-assisted gastrectomy has shown benefits 
in patient outcomes, though only a few cases have been reported on patients with GISTs.6 Large tumors in unfavorable 
locations complicate the surgical approach and usually warrant a conversion to open laparotomy and/or total gastrectomy for 
management.5 The Xi robot offers an alternative for these cases. Here we presented a robot-assisted subtotal gastrectomy 
(Csendes type) as a feasible approach to large GISTs near the GE junction on the lesser curvature. Although Csendes 
gastrectomy is usually done for ulcers of the lesser curvature and not for tumors, it was an appropriate technique in our case as 
our patient did not require a D2 lymphadenectomy, which is often performed in cancer cases. 
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Background: Direct peritoneal resuscitation (DPR) has shown great promise in resuscitating complicated patients 
post-operatively in intra-abdominal catastrophes. We present a case of intra-abdominal catastrophe that was 
effectively managed with DPR. 

Case: 42-year-old male with a past medical history of Crohn’s disease was transferred to our institution post-
operatively with an open abdomen after developing severe leukocytosis, anastomotic breakdown, and a frozen 
abdomen. He had previously received an ileocecectomy for an ileocecal mass.  

On transfer he was intubated, receiving high doses of vasopressors, and critically ill. His white blood cell 
count (WBC) was 41.2 with a left shift of 90.4% neutrophils, and his neutrophil to lymphocyte ratio (NLR) was 
56.5. His CT scan demonstrated multiple intra-abdominal collections and an abnormal small bowel morphology. The 
patient was brought to the OR for an exploratory laparotomy and abdominal washout. His intestines were severely 
inflamed, dilated, and adhered together along with an anastomosis breakdown. The leaking anastomosis was taken 
down, and a portion of small intestine was resected but not reconnected. DPR was initiated and continued until we 
could attempt to create an ostomy. 

Three days after the initial surgery the patient was taken back to the OR for a re-exploration. As it was noted 
that the edema and inflammation had dramatically improved, an attempt was made to create an ileostomy. A 
“floating ostomy” was created and sutured to the abdominal wound VAC.  

On hospital day 12 at our institution the patient was successfully extubated and tolerated tube feeds. DPR 
was continued for a total of 11 days (hospital day 14), and his lab values showed great improvements—WBC: 12.3, 
NLR: 7.25, LDH: 268, CRP: 7.2, and ferritin: 327.4). The patient continued to improve, and his abdomen was able 
to be closed with a skin graft.  

Conclusion: DPR should be used in patients with intra-abdominal catastrophes undergoing damage control surgery. 
In terms of addressing the complicated aspects of these conditions, DPR has shown great promise in decreasing 
systemic inflammation and promoting intra-abdominal healing.  
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Background: Chordomas are neoplasms arising from the remnants of the embryological notochord. They account 
for approximately 1% of intracranial tumors, with 35% arising from the skull base. They are generally centrally 
located, expansile soft tissue lesions often causing lytic bone destruction and intralesional calcification. Clinical 
presentation typically includes headache and progressive neurological deficits over weeks to months due to slow 
erosion of or invasion into local structures of the skull base. Hemorrhagic presentation is rare. 
Objective: Here we present an unusual case of a patient with intratumoral hemorrhage of his intrasellar chordoma, 
mimicking pituitary apoplexy.  
Case Presentation: A 69-year-old man with a history of diabetes mellitus type II, hypothyroidism on 
Levothyroxine, obstructive sleep apnea, hypertension, and cerebrovascular accident presented with 3-4 week history 
of acute onset headache of increasing frequency and diplopia. Endocrinological lab results showed significantly 
reduced testosterone and slightly reduced cortisol. An MRI of the brain showed a large hemorrhagic appearing mass 
in the pituitary region with significant compression of the left cavernous sinus, no obvious compression of the optic 
nerves, and superior displacement of the pituitary gland. Neurological exam notably showed a left sixth nerve palsy 
with no nystagmus, equal and reactive pupils, and intact visual fields. The patient was started on 5 mg of prednisone 
daily in the outpatient setting five days prior to surgery. The patient underwent a transnasal transsphenoidal 
approach for the resection of the lesion. Hemorrhage within the lesion was encountered and erosion into the clivus 
by the tumor was noted. Gross total resection was achieved as confirmed by post-operative MRI. Pathology results 
gave the diagnosis of chordoma, further confirmed by immunopositive stain for brachyury. Post-operatively, the 
patient had slight improvement of his diplopia and was discharged on post-operative day 3 on low dose 
hydrocortisone. Follow-up is on-going, with MRI planned for 3-6 months after which need for proton radiation will 
be determined if there is tumor growth. 
Discussion: Chordomas are rare but malignant, with a 10 year survival rate of 40%. Given their progressive and 
locally aggressive nature, surgical resection is the first line of treatment. However, recurrence is common, with about 
20% of skull base chordomas recurring in the first year post-surgery. Pituitary apoplexy is the most common 
diagnosis for hemorrhagic sellar lesions and typically presents with acute headache, visual disturbances, and 
hypopituitarism. Treatment includes surgery and medical management, with most patients requiring lifetime 
hormone replacement due to permanent pituitary injury. Our patient’s imaging and sudden onset clinical symptoms 
all suggested pituitary apoplexy as the primary differential. However, pituitary apoplexy typically does not involve 
bone, so the intraoperative discovery of this patient’s lesion eroding the clivus suggested possible diagnosis of 
chordoma. Apoplectic chordomas are exceedingly uncommon given chordoma’s characteristic lack of intralesional 
vascularity; however, case reports have shown that they can present with intratumoral, subarachnoid, 
intraventricular, or nasal hemorrhage. The vast majority of cases have been reported in adults. Hypotheses as to 
mechanism vary and include rupture of thin wall vessels or hemorrhagic infarction due to rapid tumor growth. 
Treatment, as in our case, is surgical resection. However, radiotherapy, stereotactic radiosurgery, and proton beam 
therapy are all potentially useful as adjuvants.  
Conclusions: We present a rare case of an intrasellar apoplectic chordoma treated with surgical resection via a 
transnasal transsphenoidal approach. Though clinical presentation and imaging suggested a primary differential of 
pituitary apoplexy, pathology confirmed diagnosis of apoplectic chordoma. This rare diagnosis must be considered 
in evaluation of patients with hemorrhagic clival lesions and warrants surgical intervention and close post-operative 
monitoring for recurrence and need for adjuvant treatment. 
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Background: 

Heparin induced thrombocytopenia Type II (HIT II) is a potentially fatal complication of prophylactic heparin 
treatment that poses increased risk for thromboembolic complications. The current literature on incidence and 
outcomes of HIT II in aneurysmal subarachnoid hemorrhage (aSAH) patients remains inconsistent and scarce. 

Objective: 

This study aimed to report our institution’s incidence and outcomes of HIT II in aSAH patients, as well as review 
existing literature on incidence and outcomes of SAH and aSAH. 

Design/Methods: 

We performed a retrospective cohort study at a quaternary academic medical center between June 2014 and July 
2018. All patients had aSAH confirmed by digital subtraction angiography. Diagnosis of HIT II was determined by 
positive results on heparin PF4-platelet antibody ELISA test and serotonin release assay.  

Results: 

204 patients met criteria for inclusion in our study. Seven patients (7/204, 3.5%) met clinical suspicion for HIT II 
and underwent laboratory testing. HIT II incidence was confirmed in two of these seven patients (2/204, 0.98%). 
These two patients had an average 4T score of 7 ± 1 in contrast to 1.0 ± 0.1 in the non-HIT II patients. Outcomes in 
HIT II patients included longer hospital and ICU length of stay (LOS), as well as greater rate of vasospasm and 
delayed cerebral infarction (DCI) than non-HIT II patients.  

Conclusions: 

Our institution’s report of HIT II incidence in aSAH patients more closely parallels HIT II incidence in the general 
and surgical ICU setting, suggesting the possibility of overdiagnosis in aSAH patients. Consistency in HIT criteria 
presents an area for improved management of this dangerous thromboembolic compilation. Widely-accepted ACCP 
clinical diagnostic criteria in conjunction with the 4T scoring system, heparin PF4-platelet antibody ELISA test, and 
serotonin release assay should be the gold standard of clinical diagnosis and management of HIT II in aSAH 
patients.  
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Background:  
Perineuriomas are rare benign nerve sheath tumors originating from perineurial cells. Divided into intraneural and 
extraneural tumors, perineuriomas are uncommon neoplasms. Patients possessing this rare tumor often present with 
a mononeuropathy that has a gradual onset and slow progression. Resulting in progressive and neurological deficits 
like hypoesthesia or motor weakness, perineurioma can be debilitating and demand quick prognosis as well as 
treatment. Diagnosis is difficult and requires several mediums and specifically ultrasound has been shown to be 
essential in pre-operative and intra-operative treatment.  

Objective:  
We show a case of ultrasound as a complement to MRI and should be considered for nerve pathology with atypical 
presentations. We discuss the uncommon entity of perineurioma as well as the current standard of care for treatment 
of pediatric perineurioma.  

Design/Methods: 
Case report on perineurioma. Shows treatment options, what was specifically carried out in this case as well as 
images from pre-operative MRI, intra-operative EMG and intra-operative ultrasound. Demonstrates a pre-operative 
diagnostic study paradigm and demonstrates a treatment modality for perineurioma as well as an attempt at a novel 
approach along with the current standard of care. Additionally, post-operative diagnosis of perineurioma was 
confirmed with histological and immunohistochemical preparation of the resected nerve tumor.  

Results: 
Ultrasound proved beneficial to the intra-operative localization and treatment of perineurioma. Treatment of 
neurolysis with tendon transfer provided the pediatric patient with relief from the mononeuropathic symptomatology 
associated with perineurioma. Ultrasound, in conjunction with MRI and EMG, proved invaluable and should be 
included with the diagnostic work-up for a patient presenting with perineurioma.  

Conclusions: 
Ultrasound serves as a necessary component to preoperative and intraoperative diagnosis of perineurioma. This case-
report shows a case in which a 4-year old pediatric patient presented with extensor muscle atrophy and an inability 
to hold objects with his left hand. Ultrasound along with other diagnostic studies performed, allowed for a diagnosis 
of intraneural perineurioma to be made. This diagnosis allowed for swift treatment of the patient’s perineurioma and 
left chronic radial neuropathy.  
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Background: Mesenchymal Hamartomas (MH) of the liver are benign tumors of infancy, presenting at a median 
age of 10 months. MH is diagnosed pre-operatively by its characteristic findings on CT and MRI consisting of a 
large predominantly cystic lesion, commonly in the right lobe. Increasing age of presentation in these patients can be 
associated with malignant transformation to undifferentiated embryonal sarcoma (UES).  Treatment of MH consists 
of primary surgical resection. Here we present an 8-year-old girl that presented with a large cystic mass in the right 
lobe of her liver that was found to be an UES on final pathology.   
Case Presentation: LF is an 8 year old girl with no significant past medical history who presented with 3 weeks of 
abdominal pain, distention, decreased appetite and lethargy.  On physical exam she was pale, tachycardic and was 
noted to have a distended abdomen with fullness in the right upper quadrant.  Lab work was significant for Hgb of 
7.5, AST of 307, ALT of 274, and PT elevated at 18.3. CT imaging (Figure 1) showed a large mixed cystic and solid 
mass, measuring 17.7 x 11.8 x 13.2 cm, with an irregularly-enhancing solid component extending into the caudate, 
measuring 8.7 x 5.2 x 7.7 cm and was read as favoring a diagnosis of mesenchymal hamartoma.  The presence of 
ascites and pleural effusion did however raise concern for a malignant tumor.    

Pre-operatively she had an episode of acute tachypnea requiring oxygen therapy.  At the time it was thought 
to be due to acute bleeding into the tumor.  Interventional radiology placed a pigtail catheter into the cystic part of 
the lesion with drainage of 800 cc of old blood without resolution of symptoms.  Repeat CT scan demonstrated a 
large clot in her infrahepatic IVC as well as a small left sided pulmonary embolus.  She was started on heparin with 
improvement of her symptoms.   

She underwent an uneventful extended right hepatic lobectomy and had an unremarkable post-operative 
recovery.  Her heparin was restarted on post-operative day #2.  Final pathology revealed an undifferentiated 
embryonal sarcoma.  Of note, within the remaining viable portions of the liver, several foci resembling 
mesenchymal harmartoma were present, raising the suspicion of the malignant transformation of a pre-existing 
mesenchymal hamartoma.  She recovered well, had a portacath placed and was started on chemotherapy consisting 
of ifosfamide and doxorubicin 2 weeks post-operatively. 
Conclusions: Hepatic MH is a rare, and usually benign tumor of infancy.  Presentation later in childhood should 
raise concern for a malignant lesion in these patients and warrants prompt surgical resection.  The overall survival in 
these patients still remains quite high even in the presence of malignant transformation. 

(Figure 1: CT abdomen with contrast, coronal (left) and axial (right) views showing large mixed cystic and solid mass.) 
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Background: The use of diverting colostomies for colorectal perforations, has been popular for over a century. In 
sepsis due to perforation, complete diversion is necessary to let the bowel heal without continued contamination. 
This usually means a Hartmann’s procedure with blind rectal stump and end colostomy. Reversal of a Hartmann’s 
involves a difficult, a prolonged laparotomy fraught with morbidity (>25% a/c WSES). Only 50- 70% of Hartmann’s 
are reversed. The ideal colostomy should have these features: 1) provide immediate and complete fecal diversion, 2) 
allow easy reversal,3) be esthetically acceptable and manageable; criteria which traditional loop colostomies do not 
meet (1). While loop colostomies are easily reversible without laparotomy they are not completely diverting and 
continued fecal passage into the distal limb causes sepsis. Many innovative methods of converting a loop colostomy 
into a completely diverting “uncut” colostomy have been used. We describe a case of severe fecal peritonitis where 
one such method was used successfully. 

Objective: To highlight a technique for totally diverting uncut loop colostomy used in a case of fecal peritonitis. 

Design/Methods: This is a case report of a 60 year old male presented 4 days after foreign body perforation of his 
rectum with fecal peritonitis and severe sepsis. At laparotomy a friable 3cm perforation of rectum at the peritoneal 
reflection was found with fecal peritonitis and severe sepsis. Repair of perforation was only accomplished by using a 
buttress of Surgicel owing to friability. Complete diversion was deemed vital and a sigmoid loop colostomy was 
chosen with the distal limb stapled. The sigmoid loop was mobilized and brought to the surface and anatomical 
orientation confirmed. A TA 90 stapler was used to close distal segment at the surface and the ostomy created and 
matured.  After a stormy course including drainage of subphrenic abscess and acalculous cholecystitis patient was 
discharged with ostomy functioning well. Gastrografin enema and colonoscopy confirmed a healed perforation and 
no other colon pathology.  Colostomy reversal undertaken 6 weeks after discharge was done by mobilizing the 
ostomy and anastomosing distal to the staple line with GIA stapler.  

Results: The use of this technique provided us complete diversion of feces but also allows for easy reversal (It took 
just 35 minutes and recovery was uneventful) without the need for a laparotomy incision and its added morbidity of 
increased pain, increased hospital stay, high risk of hernia formation and wound infection. 

Conclusions: A completely diverting loop colostomy is a modification to a traditional technique that allows optimal 
fecal diversion and easier reversal. The key is to close off the distal limb so that feces cannot spill over into the distal 
limb and cause continued sepsis. This can be accomplished by prolonged use of a rod (messy colostomy); a skin 
bridge (more complicated second procedure); Stoma rotation by 90 degrees (reversal more difficult); purse-string 
suture (prone to fail); balloon in distal limb (cumbersome); or stapler. By conserving continuity of the bowel with 
use of the “loop” technique, it allows for reversal through the ostomy wound without need of a laparotomy incision 
or extensive intra-abdominal dissection. This technique can also be performed with laparoscopic assistance when 
done electively.  
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A PERENNIAL THREAT: A CASE SERIES OF TREE RELATED NEUROTRAUMA 
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Background: 
The Northeast of the United States has the highest concentration of forested area of anywhere else in the country. 
According to Nowak et. al. 2017, the statewide tree cover of the state of New York is 65.0 percent by land area 
(roughly 20.38 million acres), which is considerably higher than the average percent tree cover of the continental 
United States as a whole (34.2%). When city area and other impervious cover is taken into account, there remains 
large areas of even more densely forested areas, including Westchester County and the surrounding northern areas 
that Westchester Medical Center, the only level one trauma center in the Hudson Valley, provides care for.  

Objective: 
Since 2014, the incidence of tree-related traumatic injuries requiring neurosurgical services at Westchester Medical 
Center has been alarming. Patients have sustained severe intracranial injuries with the potential for long-term 
neurological deficits. The authors present a series of patients with tree-related neurotrauma, discuss their experience, 
and compare the injuries sustained, procedures completed, and patient outcomes. 

Design/Methods: 
The Westchester Medical Center Emergency Department EMR database was used to perform a retrospective 
analysis of tree-related neurotrauma over a 5-year period (January 2014–March 2019). A review of the trauma 
registry and medical records revealed patients in whom head trauma was inflicted by tree-related means and 
neurosurgical intervention was required. Information was collected about the age, sex, mechanism of injury, imaging 
findings, neurosurgical intervention, complications, and long-term outcome of patients. 

Results: 
Retrospective review found 24 patients ranging in age from 3 years to 68 years. Injuries included 10 skull fractures, 
5 cases of SDH, 6 cases of intracranial hemorrhagic contusion, 14 spinal fractures, 3 cases of EDH, one case of 
spinal cord contusion, 3 vascular injuries, one case of dural laceration, and one case of pneumocephalus, with some 
patients suffering multiple injuries. Of 24 patients, 9 were female, and 12 were injured when their motor vehicle 
struck a tree. All but 4 patients were taken to the OR for neurosurgery (with those 4 requiring neurosurgical ICU 
care), and 11 of 24 patients were taken emergently to the OR upon arrival to WMC.  

Conclusions: 
The dangers of living in a heavily forested area are apparent following the case series presented. The authors note a 
variety of injuries that result from a tree-related injury and the severity that such incidents can cause. This 
chronicling of injuries sustained in such a manner has previously not been reported on, and warrants discussion in 
order to facilitate consistency of treatment and outcome. Injury resultant from tree-related incidents can cause 
emergent neurosurgical injuries that necessitate quick response, and treatment in the OR, to minimize long term 
effects.  
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Background: Takotsubo cardiomyopathy, also known as broken heart syndrome, is stress-induced cardiomyopathy 
resulting in temporary weakening of the myocardium. Takotsubo cardiomyopathy presents abruptly, mimicking acute 
coronary syndrome. First described in Japan in 1990 by Sato and Dote, it was dubbed Takotsubo, due to the classic 
left ventricular apical ballooning seen on ventriculography that resembles a traditional Japanese octopus fishing pot. 
Takotsubo cardiomyopathy is a rare condition diagnosed in 1.7% to 2.2% of patients initially presumed to have acute 
coronary syndrome. The exact mechanism is unknown, but patients typically develop it after intense emotional or 
physical stress. Multivessel coronary artery spasm, microvascular dysfunction, aborted myocardial infarction, left 
ventricular outlet obstruction, catecholamine toxicity, and sympathetic hyperactivity have all been proposed as 
possible causes. Management is largely supportive. Patients are initially treated as if they had a myocardial infarction. 
Remarkably, patient’s prognosis is often excellent, with nearly 95% of cases completely resolving within the first 
week of onset. Nonetheless, Takotsubo cardiomyopathy may result in death in up to 8% of patients and recur in 3.2% 
to 22% of cases. Cardiac arrest on the operating table is extremely rare. 

Objective: This is a case report on a 50-year-old man who was taken to the operating room for elective laparoscopic 
cholecystectomy for symptomatic cholelithiasis. We present the dramatic occurrence of cardiac arrest due to 
Takotsubo Cardiomyopathy during a common surgical procedure and a review of the literature.      

Case presentation: Our patient was initially seen in the clinic for presumed symptomatic gallstones. He had no 
pertinent medical or surgical history and was able to perform moderate-to-vigorous intensity activities. Ultrasound 
demonstrated cholelithiasis without signs of acute cholecystitis. On the day of surgery, the patient expressed feeling 
anxious but denied chest pain, shortness of breath, or any other related symptoms. Preoperative ECG was normal, and 
patient insisted on proceeding with surgery. After induction of general endotracheal anesthesia, the abdomen was 
entered via a Hasson open technique and the peritoneal cavity insufflated to a pressure of 12 to 15 mm Hg.  The 
anesthesiologist immediately alerted the surgeon of worsening bradycardia, which culminated quickly into cardiac 
arrest. Advanced cardiac life support was immediately initiated with return of spontaneous circulation after 1 minute. 
In agreement with the anesthesia team, we aborted the procedure and transferred the patient to the SICU in stable 
condition for further cardiac workup. Transthoracic echocardiogram showed left ventricular apical ballooning with an 
ejection fraction of 25%. Laboratory findings revealed rising serum troponin levels, as well as rising pro-B-type 
natriuretic peptide. Takotsubo cardiomyopathy was diagnosed by the Cardiologist, and the patient was transferred to 
a sister institution where a cardiac computed tomography angiography was performed showing absence of obstructive 
coronary artery disease. During the ensuing hospital days, the patient’s condition improved and repeat transthoracic 
echocardiogram corroborated resolution of the wall-motion abnormality along with a left ventricular ejection fraction 
of 60 to 65%. Patient was discharged home on aspirin, lisinopril and metoprolol.     

Conclusions: Takotsubo cardiomyopathy is a rare, potentially fatal condition that is often self-limited. Due to its 
abrupt, unpredictable nature, there is no preoperative testing to warn of its initial occurrence. Due to the increased 
mortality associated with the recurrence of Takotsubo cardiomyopathy, further research is needed to help identify 
patients who are at risk of recurrence and determine preventative strategies for the at-risk patients requiring surgery. 
Preoperative anxiolytics, use of cardioprotective drugs, smooth emergence and extubation, and holistic techniques 
may all be beneficial in preventing the reoccurrence of Takotsubo cardiomyopathy.   
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ENDOVASCULAR REPAIR OF A CELIOMESENTERIC ANEURYSM 
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Background: A celiomesenteric trunk (CMT) is an uncommon vascular anomaly where the celiac trunk and 
superior mesenteric artery arise from a shared origin off the abdominal aorta. This anatomic variant accounts for less 
than 1% of all visceral artery anomalies. Aneurysms of these structures are among the rarest visceral artery 
aberrations, with very few cases reported in the literature. To our knowledge, this case represents the third 
endovascular repair of a CMT aneurysm and here we aim to highlight a rare vascular anomaly and concurrent 
aneurysm in an asymptomatic patient treated with endovascular repair.  
Design/Methods:  We present a case of a 55-year old female with a CMT aneurysm, treated with endovascular stent 
graft repair. 
Results:  Our patient is a 55-year old female with a history of hypertension, hyperlipidemia, known progressive 
right renal atrophy and persistent microhematuria, referred for imaging findings of a CMT aneurysm. On 
presentation, the patient was asymptomatic with no abdominal pain, weight loss, dyspareunia, history of 
trauma, or acute findings on physical examination. Imaging studies, including aortogram and caval 
venogram, revealed a chronic CMT trunk aneurysm with occluded branches, nutcracker syndrome of the 
left renal vein and large IMA supplying retrograde filling of the middle colic, and branches of the SMA 
and celiac trunk. 
Decision was made to perform endovascular stent graft repair of the CMT aneurysm with an aortic cuff 
under fluoroscopic guidance, which would occlude the aneurysm and prevent it from rupture. 
Intraoperative angiogram confirmed the lack of filling of the CMT aneurysm following stent placement 
and demonstrated collateral perfusion via the Arc of Riolan. The patient tolerated the procedure well and 
had an uncomplicated post-operative course. She was discharged home in good condition on postoperative day one, 
with close surgical follow up. 
Conclusions:  We report a rare case of a CMT aneurysm treated surgically in a patient at high risk for aneurysmal 
rupture. The decision to perform endovascular or open repair should be made on a case-by-case basis with 
consideration of factors such as aneurysm size, location and clinical presentation. We demonstrate that an 
endovascular stent graft repair can be performed safely in a patient with adequate visceral collateral perfusion. 
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Background: In 2003, 2012, and 2019, the Brain Trauma Foundation (BTF) released guidelines for the 
management of severe pediatric TBI. These guidelines highlighted recommendations lacking in high-quality 
evidence, identifying areas where additional research were needed. However, the association between the guideline 
topics and ongoing research is unclear. 
Objective: The objective of this review is to assess the relationship between serial editions of the Brain Trauma 
Foundation’s Guidelines for the Management of Pediatric Severe Traumatic Brain injury and frequency of 
publications relating to topics addressed in the guidelines. 
Design/Methods: A literature review using keywords from the guideline topics was conducted across PubMed. 
Articles were screened by title and abstract. Studies published between January 2003 and July 2020 discussing TBI 
in patients ≤ 18 and those with a GCS of ≤ 9 were included. Studies that included adults and/or explicitly excluded 
subjects with a GCS of ≤ 9 were excluded. The overall frequency, and frequency of each study design, were 
examined via linear regression and coefficient of determination (r2). 
Results: 710 articles were included and 6,687 were excluded from the final review. There was a positive correlation 
between year and publications (r2 = 0.58, p = 0.0004), with an average of 41.8 publications per year. The strongest 
correlation occurred between the first and second editions of the guidelines (r2 = 0.58, p = 0.0004). From 2003 
through 2019, 33.5% of the publications were retrospective observational, 26.9% were prospective observational, 
3.5% were RCTs, 17.8% were meta-analyses or reviews, 12.3% were case reports, and 5.9% were “other.” The 
topics with the most publications were neuroimaging, neuromonitoring, and ICP monitoring. 
Conclusions: Although there was a greater increase in publications between the first and second guideline editions, 
the volume of publications between the second and third editions was higher. As with adult research, there remains a 
lack of high-quality prospective and randomized trials compared to other study designs. 

Figure 1: Flow diagram of the literature review of articles related to the management of severe pediatric traumatic brain injury 
published between January 2003 and January 2020.  
Figure 2: Trends in number of publications per year for each year between 2003 through 2019 by number and type of 
publications. 




