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Introduction/Objective: Pneumoperitoneum is the hallmark of perforated bowel and 
would usually be considered the definition of a surgical emergency. However, rarely free 
air can be present without leakage of enteric contents and can be managed conservatively. 
We present a case of recurrent benign pneumoperitoneum and its management. 
 
Case Presentation: A female in her 80s was transferred to our hospital in 2015 with hip 
pain after a fall. CT imaging of her abdomen and pelvis demonstrated pelvic fractures with 
extraperitoneal hematoma and small amount of free air in the pelvis. Her abdominal exam 
was benign. The free air was presumed to be a possible bladder injury and was managed 
conservatively with foley decompression. Following this admission, she underwent elective 
laparoscopic ventral hernia repair and was noted to have multiple diverticula of the small 
bowel with no evidence of perforation. (Image 1) Sigmoid resection was performed 
without further intervention. In 2016, she was transferred to our hospital again with one 
week of crampy abdominal pain, normal vital signs and labs, but a CT scan showing 
pneumatosis of the small bowel and pneumoperitoneum. An emergent laparotomy was 
performed, however, upon entering the abdomen, there was no free fluid nor obvious 
perforation or inflammatory changes. Numerous benign diverticula throughout the small 
bowel were seen. No bowel resection was performed, she was monitored closely, and 
discharged home 6 days later. Again in 2018 she was transferred with similar symptoms, 
with normal labs and vitals and the same findings on CT. She was initially managed non-
operatively. EGD was performed, and demonstrated no ulcers, but did note a 30mm 
diverticulum of the duodenum. Enteric vasculature was evaluated with duplex ultrasound, 
which did not identify any abnormal flow. A CT scan with rectal contrast was performed 
and showed resolution of the pneumoperitoneum, no extravasation, but mild inflammatory 
changes were present in the right lower quadrant. As there was now a target for 
intervention, a diagnostic laparoscopy was performed, however again there was no free 
fluid or signs of acute inflammation. The only abnormality was in the right lower quadrant 
where one diverticula had some fibrinous exudate, however the bowel was not inflamed. 
(Image 2) She was discharged home on postoperative day 2, tolerating regular diet and 
doing well. Since 2018, she has been admitted for similar complaints 3 times, with 2 
admissions managed conservatively with no CT scans performed. 
 
Discussion: Cases such as this are the rare instance where patients with free air can be 
managed without surgical intervention. We presume that this patient has microscopic 
perforation of a diverticuli that allowed only air - not enteric contents - out of the bowel. In 



review of the literature, 11 papers were identified that reported similar cases, and of those 
only 2 had reoccurrence.  
 
Conclusion: Recurrent benign pneumoperitoneum is rare, but cases like this are important 
to remember when managing a patient with an imaging finding that is not concordant with 
the exam. Free air should be presumed be a perforation of the bowel until proven 
otherwise, but perhaps laparoscopic or endoscopic evaluation could be considered prior to 
laparotomy if the patient’s physiology allows, to avoid unnecessary morbidity. 
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Introduction/Objective: Portal vein thrombosis is a rare documented and life threatening 
complication of laparoscopic sleeve gastrectomy.  
 
Case Presentation: We present a 34 year-old female with history of obesity (BMI 36), pre-
diabetes, hyperlipidemia (HLD), and polycystic ovary syndrome (PCOS) on oral 
contraceptive pills (OCPs) post laparoscopic sleeve gastrectomy (LSG). On post-operative 
day (POD) ten, she developed severe postprandial lower abdominal pain with associated 
nausea, vomiting and diarrhea. Her labs in the emergency department the following day 
showed a white blood cell count of 12,000 per microliter, and mildly elevated liver function 
tests. A computed tomography (CT) scan showed a portal vein thrombosis (PVT). OCPs 
were discontinued and anticoagulation with enoxaparin and then transitioned to IV 
heparin. She developed RUQ pain on admission day 2. Repeat CT scan demonstrated 
hemoperitoneum and multiple heterogeneously hyper-dense subcapsular lesions most 
suspicious for hematomas in the liver. Her serum hemoglobin dropped. Heparin was held 
until CT angiogram confirmation of lack of extravasation, as well as stabilization of her 
hemoglobin. She was discharged on POD 19 on a three-month course of therapeutic 
enoxaparin, with interval resolution of the portal vein thrombosis on follow-up CT scan at 
two months. 
 
Discussion: PVT is a potentially lethal complication with anatomic local (e.g. trauma 
surgical and non-surgical) and systemic risk factors (e.g. inflammatory state, sepsis) 
(Quarrie et al). In a retrospective analysis by Salinas et al 17 out of 1,713 LSG patients 
developed PVT, about 1%. Our patient’s risk factors included a high BMI of 36, HLD, OCPs, 
LSG surgery itself and decreased mobilization. One review study showed that OCPs were 
present in 20% of PVT cases post LSG (Shaheen et al). Moon et al. reported that Type 2 DM 
was also associated with increased risk of PVT. As seen with this patient, the most common 
presenting symptom is abdominal pain, primarily epigastric; however, in others pain was 
diffuse according to Shaheen et al. These authors also report nausea as the second most 
common symptom, with or without vomiting. Median time to presentation varied in 
literature. A systematic review of 104 patients by Karaman et al, reported mean 
presentation at 2 weeks post-op. Of note, our patient was not provided with 
anticoagulation after her LSG nor were her OCPs stopped. One case report and systematic 
review stated “anticoagulation prophylaxis with low-molecular weight heparin (LMWH) 
should be considered at least one month postoperatively” (Karaman et al). Thrombophilia 
workup was not performed on our patient as her PVT was considered provoked; however, 



some studies have shown evidence of thrombophilia in similar cases and could be a 
consideration for the future. 
 
Conclusion: PVT is a rare but recognized complication of LSG, and should be on the 
differential for any patient with postoperative abdominal pain. There are multiple 
recognized risk factors, and presentations can be vague. Further research is needed for 
clear guidance to identify patients at increased risk for this complication and possible 
anticoagulation therapy postoperatively. This patient had a Caprini score of 5 with 
recommendations for anticoagulation prophylaxis for 7-10 days and 1.8% VTE risk. Failure 
to treat PVT can lead to ischemia or infarction of the bowel. This can lead to intestinal 
perforation, peritonitis, shock, multiorgan failure, and death (Kumar et al). 
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Background: Initially designed for use in cardiac surgery, the application of veno-arterial 
extracorporeal membrane oxygenation (VA-ECMO) has expanded in recent years to include 
use in refractory cardiogenic shock. As a result, the utilization of VA-ECMO has increased 
drastically over the last decade (Lorusso et al, 2019). Despite the apparent benefits of VA-
ECMO use, there are numerous complications associated with this intervention and the risk 
of these complications increases with the time spent on VA-ECMO (Cheng et al, 2014). To 
date, no studies have evaluated the safety and efficacy of bedside VA decannulation in the 
ICU, however, bedside decannulations have been successfully performed without 
complication and may decrease amount of time on the ECMO circuit.  
 
Objective: Evaluate the safety and efficacy of bedside VA-ECMO decannulation in the 
Intensive Care Unit (ICU) compared to decannulation in the operating room. 
 
Methods: This study was a prospective and retrospective chart review performed at the M-
Health Fairview University of Minnesota Medical Center. IRB approval was obtained prior 
to data abstraction. Decannulation was performed by the Cardiothoracic Surgeons either in 
the operating room or at the bedside in the ICU at their preference. The primary 
interventional cardiology ICU team requested timing of decannulation based on patient 
optimization Primary outcome studied was 90-day mortality. Secondary outcomes were 
total time on ECMO circuit, time to decannulation once deemed appropriate, operative 
time, and ECMO complications. 
 
Results: Mortality between the two groups, ICU decannulation (n=18) versus OR 
decannulation (n=28), was not statistically significant (38.9% versus 21.4%, p=0.343), 
although there was a trend toward improved survival in the OR decannulation group. 
However, when evaluated individually, the ICU decannulation mortalities were attributed 
to underlying disease processes rather than procedurally related. There was a statistically 
significant decrease in time to decannulation in the ICU group by nearly 15 hours once 
deemed appropriate (median of 7.4 hours versus 22 hours, p=0.047). This resulted in a 
trend toward decreased total length of time on the ECMO circuit between the two groups 
(median 3.1 day in the ICU decannulation group versus 4.6 days in the OR decannulation 
group, p=0.108). There was also a trend toward decreased operative time with a median 
difference of 13 minutes in the ICU decannulation group (75.5 minutes versus 88 minutes, 
p=0.063). 
 



Conclusion: The implementation of bedside VA-ECMO decannulation appears to be both 
safe and effective. Patients had decreased time on the ECMO circuit if decannulated in the 
ICU once deemed suitable, decreasing the overall time on ECMO by over 24 hours. Our data 
also shows a significantly shorter, more prompt operative intervention when performed in 
the ICU. Despite a trend toward decreased survival in this group, when evaluating the cause 
of death of patients in this group, they were all likely unrelated to this procedure. Ongoing 
evaluation of this intervention is required and will likely demonstrate no difference in 
survival while decreasing time to decannulation. 
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Introduction/Objective: The emergence of the novel coronavirus (SARS-CoV-2) and the 
global pandemic that ensued has created new challenges in the healthcare landscape, as 
COVID-19 patients present with many unique constellations of symptoms. The most severe 
presentations of COVID-19 infections progress to Acute Respiratory Distress Syndrome 
(ARDS) and require mechanical ventilation. In a growing number of cases, standard 
medical interventions have been insufficient for ARDS treatment in COVID-19 patients and 
the use of Veno-venous (VV) extracorporeal membrane oxygenation (ECMO) was 
necessary. In addition to severe respiratory symptoms, COVID-19 can manifest with an 
acute cardiovascular syndrome, which has been described as a myocarditis-like syndrome 
causing acute myocardial injury and reduced left ventricular ejection fraction (Hendren et 
al). This acute cardiovascular syndrome can be further complicated by arrhythmias, heart 
failure, and shock (Hendren). The management of ARDS and concomitant cardiovascular 
complications is not well established – one strategy is veno-arterio-venous (VAV) ECMO. 
We present a case that demonstrates the role of VAV ECMO in severe ARDS with acute 
coronary syndrome in COVID-19 infection.  
 
Case Presentation: The patient was a 29-year-old male smoker with a history of obesity 
(body mass index 41.9), Type-2 diabetes mellitus, and depressive disorder who developed 
a dry cough. After three days of worsening symptoms and the development of a fever, he 
presented to an outside clinic for COVID-19 testing, in which he was found positive. In 
addition to his symptoms persisting, he developed progressively worsening chest pain and 
was found to have an anterior STEMI and underwent emergent thrombectomy, and then 
underwent percutaneous coronary intervention.  
 
The patient was transferred to the ICU floor, and upon arrival, became progressively 
tachypneic and short of breath. Transthoracic echocardiogram showed a possible clot in 
the left ventricle. As his condition deteriorated further, he was intubated and unfortunately 
went into cardiac arrest. He underwent intermittent CPR for approximately three hours 
and was put on VAV ECMO for five days, and then transferred to rehabilitation. 
 
 
Discussion: Patients with more severe presentations of COVID-19 develop respiratory 
failure and are subsequently placed on venovenous (VV) ECMO when they require high 
levels of support. Thus, many of the studies that describe the treatment of patients with 
COVID do not discuss considerations for use of veno-arterial (VA) ECMO in these patients. 
However, VV may not be sufficient for patients with concomitant cardiovascular 



compromise. Patients who develop cardiovascular sequelae after their respiratory 
symptoms have resolved may not need respiratory support at all. In this report, we 
detailed the care of a young patient who required VA ECMO following an anterior STEMI 
that occurred shortly after recovering from COVID-19.  
 
Conclusion: Our case emphasizes a few important considerations. COVID-19 is often 
characterized as a disease of aging, however increasing evidence demonstrates the 
vulnerability of young patients to some of its most severe complications. Our patient’s 
STEMI occurred 12 days after he was discharged from the hospital, where he only received 
supplemental oxygen and was never intubated. This differs from many patients who 
experience these acute events while still hospitalized. This underscores the importance of 
continued vigilance and monitoring in patients who have recovered from the virus. As 
physicians and policymakers plan for ongoing COVID-19 disease burden, they must account 
for additional resources that will be required to care for patients with complications from 
the disease. 
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Background: Patient safety reporting systems are nearly universally used in hospitals 
around the country and provide important quality metrics that improve patient care. A 
pilot study we conducted identified four groups of trainees that were more likely to be 
cited in a patient safety report (PSR) at our hospital: surgical trainees, male trainees, non-
white trainees, and foreign-born trainees. 
 
Objective: We aim to determine which demographic and educational factors are associated 
with PSR citation, including associations between reporter/reportee characteristics and 
report type to detect bias against groups of trainees at our hospital. 
 
Methods: We retrospectively analyzed PSRs from a tertiary academic hospital from 2018-
2019. Deidentified trainee demographics, educational data, and reporter characteristics 
were linked to PSRs. We stratified PSRs into three categories: errors in clinical care; errors 
in communication (Comm); and unprofessional behavior (Prof). We performed a bi-variate 
analysis on demographic and educational variables and constructed multivariate models to 
identify trainee characteristics independently associated with increased odds of citation. 
 
Results: Out of 876 total trainees, 142 trainees were cited in 205 PSRs. There were 95 
error in clinical care citations, 79 error in communication citations, and 17 unprofessional 
behavior citations. On multivariate analysis, surgical trainees were more likely to be cited 
in any PSR (Estimate=0.13) and in specific PSRs: Comm (OR=2.3) and Prof (OR=4.0). Self-
reported duty hour violations were associated with increased odds of any PSR citation 
(OR=1.03). Foreign citizens were more likely to be cited in a Comm PSR (OR=2.1) and male 
trainees were more likely to be cited in a Prof PSR (OR=3.6) (Table 1). 
 
Conclusion: Surgical trainees were independently associated with PSR citation and 
particularly Comm and Prof citations. Self-reported duty hour violations were associated 
with increased odds of any PSR citation. Foreign citizen and male trainees were more likely 
to be cited in a Comm or Prof PSR, respectively. These data support our prior findings of 
bias and point to areas of future intervention: interprofessional communication training for 
foreign citizen surgical trainees and hospital staff, and professionalism training for male 
surgical trainees. We did not find an association based on race that was independent of 
other variables.  
 
Graphic on next page 
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Background: Surgical Intensive Care Units (SICUs) are multidisciplinary systems that care 
for complex, acutely ill patients. At teaching hospitals, SICUs are a classroom for surgical 
trainees. The literature is sparse in regard to what medical knowledge and which technical 
and non-technical skills surgery trainees should possess prior to the start of their SICU 
rotation. In its absence, members of the healthcare team form expectations, which can be 
variable and change weekly creating a challenging learning environment. 
 
Objective: We aim to identify these expectations of medical knowledge and technical/non-
technical skills. We hypothesize that the expectations will not be consistent across key SICU 
stakeholder groups. 
 
Methods: We conducted 28 one-on-one semi-structured interviews at a large, midwestern 
academic institution. At least four individuals were interviewed from each of six SICU 
stakeholder groups: nurses, advanced practice providers, fellows, faculty, and general 
surgery trainees that had (PG2 trainees) and had not (PG1 trainees) completed a SICU 
rotation. Interviews were transcribed and coded to identify themes that were common 
within and among groups. A theme was established if it was identified in the responses of 
at least three members of a group. Interrater reliability was achieved. 
 
Results: Five of the groups identified at least one medical knowledge theme. However, of 
the nine themes identified, only four (vasopressors, sepsis, antibiotics, and pulmonary 
physiology) were  identified by more than one group. There were nine technical skills 
themes identified among the six groups. Two of these themes (central line and arterial line) 
were identified by all six groups and an additional theme (intubation) was identified by 
three groups. There were four non-technical skills themes identified among five of the 
groups. The only theme (interpersonal communication) to be identified by multiple groups 
was also identified by all five groups. 
 
Conclusion: From the many and varied interview answers, SICU stakeholder groups 
identified nine medical knowledge themes, nine technical skills themes, and four non-
technical skills themes. Yet, few of these themes were consistent among the groups. This 
suggests the presence of varied expectations both among groups and within each group, 
which creates a challenging learning environment for trainees in the SICU. 
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Background: Indications for adrenalectomy are relatively uncommon and little is known 
about the epidemiology of indications in a specific population.  
 
Objective: This study aims to provide the first epidemiological analysis of incidence of 
surgically managed adrenal tumors including indications in a single county population.  
 
Methods: A retrospective population-based chart review was performed, including all 
patients who underwent adrenalectomy between 1994 and 2012 in Olmsted County, 
Minnesota. Incident rates, age-standardized incident rates, surgical indication, and adrenal 
pathology were examined. 
 
Results: A total of 57 patients were identified, 44% of which were male. Mean age at 
diagnosis was 52 ± 16. Incidence rate of adrenalectomy per 100,000 was 3.11 [95% CI 
2.28-3.96] with male incidence greater than female (3.5 vs 2.2, p= 0.03). Functional (F) vs 
Non-Functional Adrenal Tumors (NF) were 35 (61%) vs 22 (39%) respectively. 
Hypercortisolism (26%) was the most common functional indication followed by 
aldosteronoma (18%), pheochromocytoma (18%) and NF adrenal cortical adenoma (18 
%). Non-cortical benign (11%), adrenocortical carcinoma (5%), and metastases (5%) 
comprised the remaining pathologies. Surgical indication included hormonal 
hypersecretion (61%), size of mass / concern for malignancy (39%). Average pathologic 
mass size included adrenocortical carcinoma (11.7 cm), pheochromocytoma (4.6 cm), 
cortisol producing adenoma (3 cm), and aldosteronoma (1.7 cm).    
 
Conclusion: This single-center population based review demonstrates that the incidence of 
adrenal pathology requiring surgical intervention is 3.11 per 100,000 people, with males 
having a greater incidence rate in Olmstead County, MN. The most common indication for 
adrenalectomy was functionality with the most common pathology being cortical adenoma.   
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Introduction/Objective: Acute pancreatitis (AP) has a range of disease manifestations 
from minimal symptoms to multiple organ damage. A severe complication of AP is 
necrotizing pancreatitis that is caused by tissue ischemia and necrosis. Minimally invasive 
necrosectomy is the standard of care following percutaneous drainage placement in those 
who develop necrotizing pancreatitis.  
 
Case Presentation: A 64-year-old woman with no significant past medical history 
presented with biliary colic and was found to have acute cholecystitis. She underwent 
laparoscopic cholecystectomy with intraoperative cholangiogram and was subsequently 
diagnosed with choledocholithiasis. Endoscopic retrograde cholangiopancreatography 
(ERCP) with stent placement was performed. Her hospital course was complicated by 
severe acute pancreatitis and peritonitis, as well as respiratory failure, distributive shock 
and necrotizing pancreatitis.  
 
Discussion: Endoscopic ultrasound drainage and cystogastrostomy with stent placement, 
followed by a total of eight endoscopic necrosectomies were performed, then a series of 
four video-assisted retroperitoneal debridement’s (VARD). The first VARD was performed 
in the traditional manner utilizing the previously placed right flank percutaneous drain as a 
landmark during dissection. A modified approach was then taken for the three VARDs 
thereafter. Utilizing the previous incision and drain, a small dual-ring protector was placed 
into the subcutaneous space and then a sterile glove was wrapped around the exterior ring. 
Using the fingers of the glove, carbon dioxide insufflation, laparoscope, and suction 
irrigation were inserted into the retroperitoneal cavity. The glove allowed surgical 
instrumentation to maintain sterile field during the entirety of the procedure without 
having to extend the margins of the previous incision. This modified approach afforded the 
operator increased visualization and debridement of the retroperitoneal cavity as there 
was continuous insufflation.  
 
Conclusion: This case illustrates two learning points. Firstly, the innovation of the surgical 
operator to utilize readily available resources to facilitate enhanced visualization and 
debridement during the VARD procedure. Secondly, the potential for severe complications 
of AP. The severity, clinical course, and outcomes reveal that aggressive intervention can 
prevent organ failure.  
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Background: There is a lack of contemporary data about pediatric gastrointestinal ulcer 
disease. We hypothesized that ulcers found in immunosuppressed children were more 
likely to require surgical intervention.  
 
Objective: Because of the relative infrequency of GI ulcer disease requiring surgery, 
surgery is often emergent or urgent with data for best approaches and expected outcomes 
among children limited. The data are even more lacking in the area of pediatric 
immunosuppression and GI ulcer disease. Our objective was to address these gaps. 
 
Methods: All children  
 
Results: Of 129 cases, 19 (14.7%) were immunosuppressed. Eleven were post-transplant; 
four were diagnosed with post-transplant lymphoproliferative disease (PTLD).  Eleven 
were associated with cancer.   Three of 19 immunosuppressed and 28/110 
immunocompetent patients were taking antacids.  Nine immunosuppressed patients 
required surgical intervention, including all PTLD cases, compared to 18 
immunocompetent (47.3% vs 16.4%, p 
 
Conclusion: Surgical treatment for ulcers remains relevant for pediatric patients.  
Immunosuppressed patients have more complications, longer hospital stays, and are more 
likely to need surgical intervention. Efforts should be made for ulcer prophylaxis with a low 
threshold to investigate epigastric pain in these complex patients.  
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