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READMISSIONS FOLLOWING FIREARM INJURY: AN EXAMINATION OF THE NATIONAL 
READMISSION DATABASE 
Derek C Lumbard, Chad J Richardson, Frederick W Endorf, Rachel M Nygaard 
 
Presenter: Derek Lumbard, MD, Hennepin County Medical Center 
 
Background: Firearm injuries remain a national crisis in the United States. Certain proportions of 
the U.S. population, particularly minority populations, continue to be disproportionally impact by 
firearm violence. Continued exposure to risk factors associated with firearm violence increase the 
likelihood of repeat injury. This recidivism often escalates in severity and results in worse 
outcomes compared to prior hospitalizations. 
 
Objective: The aim of the study was to identify and assess factors associated with unplanned 
readmission following firearm injury in a national sample of hospitalizations. 
 
Methods: The 2016-18 Nationwide Readmission Database (NRD) of the Healthcare Cost and 
Utilization Project (HCUP) was used to identify hospital admissions with firearm injury in patients 
over age 14. Overnight/next-day transfers were combined to not over-report readmission events. 
Multivariable logistic regression assessed factors associated with annual, 90, and 30-day 
unplanned readmission in those that survived their first firearm injury. 
 
Results: Over 3 years, 39,490 firearm injury admissions were identified that resulted in 5,572 
injuries with subsequent readmissions. The mortality rate in the primary hospitalization was 8.4%. 
Readmission diagnosis included: complications (23.2%), infection (12.7%), mental health (7.1%), 
trauma (19.9%), and chronic disease (23.9%). Most readmissions were non-elective (79.4%) and 
due to assault (49.2%), followed by accident (38.6%), self-inflicted (8.3%), unknown (3.4%), and 
legal (1.6%). After adjusting for severity, comorbidity index, patient location and clustering by 
hospital, factors associated with unplanned readmission are shown in Figure 1. Overall cost of the 
primary hospitalization was significantly higher than those without readmissions ($123,365 vs 
233,797). 
 
Conclusion: Nearly a quarter of unplanned readmissions following firearm injury were attributed 
to complications associated with prior hospitalization. Self-inflicted firearm injury was the sole 
mechanism associated with readmissions following firearm injury in this national sample of 
hospital admissions. Public or no insurance along with discharge against medical advice were also 
associated with unplanned readmissions. Supportive resources may reduce unplanned 
readmissions of firearm injured patients with those additional risk factors. 
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TRAUMA RECIDIVISM IN THE GERIATRIC POPULATION 
Selma El Hag MBBS, Melissa Harry PhD, Stephen Waring PhD, Kristin Colling MD 
 
Presenter: Selma El Hag, MBBS, University of Minnesota 
 
Background: Trauma in the elderly compromises more than 25% of trauma related admissions in 
the Unites States, and likely will continue to rise as the elderly population increases. While 
literature has evaluated risk factors in trauma recidivism in young, urban populations, little is 
known about the risk factors for recidivism in the elderly population. 
 
Objective: Our objective is to identify risk factors that contribute to recidivism in geriatric trauma. 
 
Methods: We performed a retrospective review of all trauma patients, age 65 and older admitted 
to Saint Mary’s Medical Center between 2010-2019. All patients met NTDB definitions. Patient 
demographics, comorbidities, injury data and outcomes were analyzed. The primary outcome of 
interest was trauma recidivism, with secondary outcome of 1 year mortality. Recidivism was 
defined as readmission for a new traumatic injury during the study period, admissions due to 
complications of the initial trauma were not included in the analysis. Patients were excluded if 
they died during the hospital stay or within 30 days of discharge. Chi square and Mann-Whitney U 
tests were used to compare groups for dichotomous and continuous variable respectively. P 
values < 0.05 were considered significant 
 
Results: During the study period 4,695 trauma patients were admitted. 411 patients died in the 
hospital or within 30 days of discharge and were excluded. 422 patients (10%) had one or more 
subsequent trauma admissions and were included in the recidivist group. Median number of 
readmissions was 2 (range 2-6). Recidivists were more likely female, were older, and had more 
comorbidities (table 1). While falls were the overwhelming cause of admissions in this study 
group, patients admitted after a fall had significantly higher rates of recidivism. Support at home 
(married or a significant other), discharge home, high mechanism of blunt trauma and 
penetrating injury were associated with non-recidivism. Injury severity scores, primary injuries 
(image 1), and 1-year mortality were not different between groups. 39% of trauma recidivism 
occurred within a year of the initial injury. Median time to readmission was 17.7 months. Falls 
were the mechanism of injury for 96% of subsequent admissions. 
 
Conclusion: Trauma recidivism in the elderly is higher in females, older patients, patients with 
higher co-morbidities, lower family support and discharges to nursing homes. Patients with falls 
were more likely to have subsequent admissions due to recurrent injury than patients with higher 
mechanisms of injury, and almost all were readmitted due to a fall. The severity of initial injury is 
not associated with recidivism, and while there was no significant difference in mortality rates 
between groups, the high rate of recidivism is concerning. Fall prevention initiatives, 
management of comorbidities and improved support at home may help decrease trauma 
recidivism in older adults. 
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ELECTRIC SCOOTER INJURY PATTERNS AND SEVERITY IN MINNEAPOLIS 
Michael Boerner, MD, MS; Rachel Nygaard, PhD; Richard Zera, MD, PhD; Gopal Punjabi, MD 
 
Presenter: Michael Boerner, MD, Hennepin County Medical Center 
 
Background: Minneapolis first approved the use of electric scooters (E-scooters) throughout the 
city starting August 2018. Current ICD10 coding does not provide the needed level of specificity 
to examine E-scooter related injury visits. Therefore, the need for diagnostic comment keyword 
searching was indicated to understand and assess possible injury concerns from E-scooter use in 
the city of Minneapolis. 
 
Objective: The purpose of the study is to analyze injury-related ED due to E-scooters in 
Minneapolis. Additionally, the study examines those injuries associated with E-scooter use for 
patterns and severity. 
 
Methods: Hennepin Healthcare emergency department patients between 1/1/2017 and 
12/31/2019 with identification of keywords in documentation and/or imaging orders indicating E-
scooter use and specific ICD-10 codes. These encounters were further examined to further 
determine inclusion eligibility based on individual chart review. Patients without clear 
documentation of trauma specifically related to E-scooters were excluded. Further analysis was 
done to describe and identify any potential patterns in age, gender, race, day of week, 
mechanism, alcohol involvement, length of stay, procedures, use of protective equipment, and 
injury severity. 
 
Results: We identified 86 individual cases of trauma secondary to E-Scooter use. Zero cases were 
identified in 2017, while 10 (11.6%) were identified in 2018 and 76 (88.3%) in 2019. The most 
common types of injuries were fractures, involving 39.5% of cases, followed by lacerations (29.1%) 
and head injuries (22.1%), and dislocations (5.8%). Only one patient in the study was identified as 
being helmeted. Alcohol was involved in 12 cases. Automobiles were involved in 19 (22%) cases. 
 
Conclusion: With the arrival of E-scooters to Minneapolis, we saw a significant increase in the 
number of E-Scooter related injuries within the first two years. Injury patterns are consistent with 
other single-center studies investigating E-Scooter related injuries. Almost none of the injured 
patients were identified as being helmeted. 
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FUNCTIONAL STATUS AND TIME SINCE PRIMARY LUNG TRANSPLANT PREDICT SURVIVAL 
AFTER REDO LUNG TRANSPLANT 



Rishav Aggarwal MD, Scott Jackson, MS, Nicholas T. Lemke, MS, Lena Trager, MD, Sara J. Shumway 
MD, Rose F. Kelly MD, Marshall Hertz MD, Stephen J. Huddleston MD PhD 
 
Presenter: Rishav Aggarwal, MD, University of Minnesota 
 
Background: Survival is worse after redo lung transplant (LTx) compared to primary LTx. We 
hypothesize that functional status and time since primary LTx predict survival after redo LTx. 
 
Objective: The aim of this study was to evaluate whether functional status is a predictor of 
outcomes after redo lung transplantation (LTx) 
 
Methods: From the Scientific Registry of Transplant Recipients (SRTR) database, 739 patients 
underwent redo LTx (01/01/2005-8/30/2019). Pre-LTx characteristics, Karnofsky Performance 
Status (KPS), time between primary and redo LTx, outcomes, and survival were evaluated. Paired 
comparisons were used to compare pre-transplant variables. A Cox regression model was fit to 
examine re-transplant survival. Time between transplants was split into two groups (<1 year vs. 1+ 
years) and analyzed with time-dependent coefficients. Follow-up time was divided into the 
following monthly intervals: 0-3, 3-6, 6-9, 9-12, 12-24, and & >24 
 
Results: KPS was grouped into 3 categories: 10-40%, 50-70 %, and 80-100%. Redo LTx patients 
had worse preoperative KPS than primary LTx recipients (37% vs 64%, 32% vs 24%, 31% vs 11%, 
respectively) and were more likely to require ventilation support (9% vs 37%) and ICU admission 
(13% vs 37%). For redo LTx recipients, survival was worse in the KPS 10-40% group, compared to 
the 50-70% and 80-100% groups. The risk of mortality was also significantly higher for patients 
who underwent redo lung transplant within one year of primary transplant when the re-
transplant KPS was 10-40% (p<0.001 
 
Conclusion: Higher functional status and higher FVC at the time of re-transplant predict 
decreased mortality. Redo LTx within one year of primary LTX carries significantly increased risk of 
death, especially with lower functional status. Graphic on next page 
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CARDIAC HERNIATION AFTER BLUNT THORACIC TRAUMA IN THE SETTING OF REMOTE 
PENETRATING THORACIC TRAUMA 
Chesney Siems, MD; Ranjit John, MD 
 
Presenter: Chesney Siems, MD, University of Minnesota 
 
Introductions/Objective: Cardiac herniation is a rare but highly fatal injury, most commonly 
described after acute blunt thoracic trauma. It is commonly misdiagnosed given concomitant 
injuries and/or the rarity of its occurrence, thus contributing to a delay in diagnosis and increased 
morbidity. We present a unique presentation of cardiac herniation occurring after acute blunt 
thoracic trauma in the setting of remote penetrating trauma to the left chest, ultimately 
contributing to a residual pericardial defect. 
 
Case Presentation: A 35-year-old male presented to an outside hospital with persistent chest 
pain and shortness of breath after a child jumped on his back. He had a remote history of left-
sided thoracotomy with partial lung resection for a gunshot wound to the left upper chest ten 
years prior. Workup revealed ST elevations in the anterolateral leads with troponin reaching 43.74. 
Coronary angiography showed subtotal occlusion of the apical left anterior descending (LAD) and 
first diagonal (D1) coronary arteries. He underwent percutaneous intervention (PCI) with stenting 
of the apical LAD and balloon angioplasty of D1. During the procedure, it was noted that there 
was some degree of external compression despite stenting of the LAD. Post-procedure the 
patient had persistently elevated troponins and persistent ST elevations on EKG. 
Echocardiography showed severely reduced left ventricular function with estimated ejection 
fraction of 25-30%. Cardiac MRI revealed an edematous and bulging left ventricle with question of 
a possible myocardial bridge. After several days of no improvement and no advancement in 
diagnosis via multiple repeat imaging procedure including coronary angiography, the patient was 
transferred to our facility for planned coronary artery bypass graft (CABG) utilizing 
cardiopulmonary bypass (CPB). Intraoperatively the patient was found to have herniation of the 
left ventricle through a preexisting left-sided pericardial defect. The defect was well-circumscribed 
with smooth edges and was not consistent with an acute tear (i.e. rupture). He underwent CABG x 
2 involving the left internal mammary artery (LIMA) to LAD and radial artery to D1. The pericardial 
defect was repaired using prosthetic mesh. Post-operative course was uneventful and he was 
discharged home on post-operative day seven. 
 
Discussion: Cardiac herniation is an easily missed diagnosis. It is crucial for clinicians to be 
cognizant of its presentation and consider it as a differential diagnosis in the setting of blunt 
thoracic trauma. It is estimated that only 18% of patients with cardiac herniation are diagnosed on 
presentation; the majority are diagnosed intraoperatively. Mortality is estimated around 57-64% 
for patients who present to the hospital. Signs and symptoms associated with cardiac herniation 
are vague but include chest pain, shortness of breath, and cardiogenic shock. Symptoms usually 
occur when the defect size ranges from 8-12 cm, when incarceration or strangulation can result. 
Imaging findings suggestive of cardiac herniation include bulging cardiac tissue into either 
thorax, with potential accompanying pneumopericardium or hemopericardium. Although the 
pericardium is thin and difficult to visualize on cross-sectional imaging, there may be subtle signs 
to suggest pericardial disruption such as divots into the nearby cardiac tissue may be visible, as 
seen in this case. Without the vigilance to consider cardiac herniation, it is not easily diagnosed 
based on these clinical findings alone, especially in the trauma setting when there may be 



additional injuries. Operative approach should be guided based on suspected injuries and the 
available clinical information. In our case, sternotomy was utilized for anticipated CABG. CPB 
emptied the heart and allowed for better visualization and technically easier repair of the 
pericardial defect. A lateral pericardial defect may be difficult to repair via sternotomy given a full 
beating heart as well as the potential for hemodynamic compromise while retracting. Typically, 
thoracotomy is the approach utilized for suspected pericardial rupture. In the event of pericardial 
violation, whether by traumatic or iatrogenic action, it is important to properly repair the defect to 
prevent cardiac herniation. This can be done via primary repair with permanent suture or by using 
a mesh prosthesis. 
 
Conclusion: Cardiac herniation is important to consider and identify after blunt thoracic trauma 
as it portends high morbidity. Our patient did well but had a delay in diagnosis resulting in a 
longer hospitalization and unnecessary diagnostic tests and procedures. This case serves as a 
reminder of the presentation of cardiac herniation including evidence from imaging. This case 
also demonstrates the importance of vigilance in closing any pericardial defects whether 
occurring from trauma or iatrogenic causes. 
 
Graphics on next pages 
 

 
 



 

 
 



 
 





 
  



Presentation: 6 | Cardiothoracic | Clinical Science 
 
CLINICAL OUTCOMES OF TRANSCATHETER AORTIC VALVE REPLACEMENT AND CORONARY 
REVASCULARIZATION IN VETERANS AFFAIRS PATIENTS 
Austin Hingtgen, BA, Emily Bond, MD, Rosemary Kelly, MD, Matthew Soule, MD, Alok Sharma, MD,  
Stefan Bertog, MD 
 

Presenter: Austin Hingtgen, BA, University of Minnesota 
 

Background: In patients with severe aortic stenosis (AS) and coronary artery disease (CAD), 
transcatheter aortic valve replacement (TAVR) and percutaneous coronary intervention (PCI) are 
standard of care for high-risk patients. Recently, TAVR has been approved for intermediate and 
low surgical risk patients. Little national data exists on concurrent treatment of AS and coronary 
revascularization in veterans. 
 
Objective: This is a single-institution five-year continuous retrospective review of Veterans Affairs 
(VA) patients that reports the outcomes of TAVR with coronary revascularization within one year 
and compares with national data. 
 
Methods: Patients were identified using the Minneapolis VA cardiothoracic and cardiology 
databases from January 2015 through December 2019. Individual patient charts were reviewed 
for variables and outcomes. Patients were eliminated if they did not have moderate-severe AS 
and CAD requiring intervention within one year. The primary endpoint was composite all-cause 
mortality, stroke, and myocardial infarction within one year of TAVR and revascularization. The 
secondary endpoints were 30-day mortality, 30-day readmission, postoperative pacemaker 
placement, and major bleeding events. 
 

Results: There were a total of 182 TAVRs performed from 2015-2019 on patients who also had 
coronary revascularization within one year. 46 patients met inclusion criteria (n=37 PCI prior to 
TAVR, n=7 PCI/ TAVR in the same admission, n=2 CABG prior to TAVR). The mean age was 77 ± 9.2 
years with a predominantly male cohort (97.8%). STS surgical risk scores were calculated as low 
(<4, n=18), intermediate (4-8, n=18), and high (>8, n=10). In the TAVR/PCI group, 75% of the 
patients had 1-vessel PCI, 18.2% had 2-vessel PCI, and 6.8% had 3-vessel PCI. The patient 
comorbidities were stroke (19.6%), peripheral artery disease (26%), lung disease (37.5%), heart 
failure (30.4%), arrhythmia (39%), diabetes (41.3%), and history of smoking (58.6%) or alcohol use 
(26%). The median preoperative creatinine was 1.4 mg/dL and albumin was 3.5 g/dL. The primary 
endpoint was 15.2% (1-year death, stroke, MI: 6.5%, 6.5%, & 2.2%; 8.2-20.7% nationally). The 30-day 
mortality rate was 4.3% (3.8-4.4% nationally). The 30-day readmission rate was 15.2% (11.1-12.8% 
nationally). The rate of permanent pacemaker implantation (PPM) post-TAVR was 26% (17.4-24.4% 
nationally). There was 1 major bleeding event (2.2%) post-TAVR (7.1-16.3% nationally). 
 

Conclusion: The 5-year retrospective data from VA patients is similar to the national averages 
regarding 1-year mortality, stroke, or MI, as well as 30-day mortality rate. Our data had slightly 
higher rates of 30-day readmission and postoperative PPM, but lower major bleeding events. This 
suggests that TAVR and coronary revascularization within one year is a valid option in the VA 
population. Further research is needed to investigate the concurrent treatment of AS/CAD in low-
risk surgical patients. 
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TIPS PROCEDURE AND THE TIMING OF UMBILICAL HERNIA REPAIR 
Backowski N, Killeen T, Battis N, Young S, Golzarian J, Granja J, Irwin E, Harmon J 
 
Presenter: Nathan Backowski, BS, University of Minnesota 
 
Background: We report a 67-year-old woman with hepatic cirrhosis and a reducible umbilical 
hernia who presented with a strangulated umbilical hernia 36 hours after undergoing a 
Transjugular Intrahepatic Portosystemic Shunt (TIPS) procedure. The patient presented with 
abdominal pain and obstipation. On examination, an incarcerated umbilical hernia was suspicious 
for strangulation. The patient was taken immediately to the operating room; an entrapped loop of 
necrotic small bowel required resection, and an open suture repair umbilical hernia was 
performed without complication. 
 
Objective: It has been reported that up to 12% of patients who undergo a TIPS may present with 
incarcerated hernias requiring urgent hernia repair. Our objective was to better define the 
timeline for hernia incarceration or strangulation following TIPS. 
 
Methods: We performed a meta-analysis of available clinical data reported on the occurrence of 
umbilical hernia incarceration or strangulation following TIPS. A total of 32 patients who had 
presented with incarcerated or strangulated hernias following the performance of the TIPS 
procedure were identified. Demographic information and the time between the TIPS procedure 
and the urgent repair of the umbilical hernia were analyzed. Means, standard deviation, ranges, 
and medians were calculated, the number of days to presentation with incarcerated hernias or 
strangulated hernias was analyzed and compared, and a standard T-test was performed to 
determine the significance of the difference between these two cohorts using Excel. Classification 
of hernia strangulation was based on the requirement of a bowel resection. 
 
Results: The number of days between the performance of the TIPS procedure and the 
subsequent urgent umbilical hernia repairs for incarcerated or strangulated umbilical hernias 
ranged from 2 days to 770 days. The average and the median number of days to presentation was 
128 and 65 days, respectively. The standard deviation was 177 days. The average number of days 
for the presentation with an incarcerated hernia was 138 days compared to strangulation was 44 
days. The p-value for difference in days to presentation was 0.098 and not considered statistically 
significant. 
 
Conclusion: Incarceration or strangulation of existing umbilical hernias is a documented 
complication of the TIPS placement. We found that the time to present with umbilical hernia 
complications following TIPS can occur at any point from 2 days to 2 years. These data will inform 
the postoperative instructions and education provided to patients with pre-existing umbilical 
hernias who undergo the TIPS procedure. This specific patient information may help patients to 
present with incarcerated umbilical hernias rather than strangulated umbilical hernias following 
the TIPS procedure. Additional data analysis may provide selection criteria for repairing 
asymptomatic umbilical hernias at the time of or shortly after performing the TIPS procedure. 
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MULTI-INSTITUTIONAL MICROAGGRESSIONS STUDY: A MISSING LINK BETWEEN SURGICAL 
FACULTY BURNOUT AND GENDER 
Sarah Lund MD, Jonathan D'Angelo PhD, Rebecca Busch MD, Anne-Lise D'Angelo MD 
 
Presenter: Sarah Lund, MD, Mayo Clinic 
 
Background: Studies report higher burnout in women faculty surgeons compared to men. 
However, little work has been done identifying underlying mechanisms for these gendered 
differences. Gendered differences in the experience of microaggressions, which are unconscious 
or subtle acts of discrimination against members of a minority group, may be one mechanism 
that explains this relationship. 
 
Objective: We hypothesized that both burnout and gendered microaggressions are significantly 
higher in women faculty surgeons and that the presence of gendered microaggressions mediates 
the relationship between gender and burnout. 
 
Methods: In this cross-sectional study, an electronic survey was sent to surgical faculty at seven 
institutions across the United States. Variables included gender identity, race, average hours 
worked over past 2 months, the Oldenburg Burnout Inventory (OLBI), and a modified Racial and 
Ethnic Microaggressions Scale (REMS) to assess gender-based microaggressions. In previous 
literature, validity evidence has been established for this modified REMS quantifying the presence 
of gendered microaggressions in the workplace. To assess the hypothesis, a mediation model was 
tested using model 4 of the PROCESS Macro in SPSS. Confidence intervals were based on 5000 
bootstrap samples. 
 
Results: A total of 110 participants (40% female) completed the survey. The hypothesized indirect 
effect from gender to burnout (M = 2.70/5, SD = .81), through gender based microaggressions (M 
= 1.64/5, SD = 1.06), was significant, B = -.25, SE B = .17, CI [-.42, -.09]: female surgeons reported 
higher levels of gender-based microaggressions, which in turn predicted higher levels of burnout. 
The overall model was significant, R2 = .15, F(4, 105) = 4.59, p = .002. See Figure 1 below for the 
full model with individual pathways. Neither covariate, race nor hours worked were significant in 
the model. 
 
Conclusion: Consistent with prior research, we found that female gender is marginally associated 
with higher rates of burnout. However, our work offers a potential mechanism behind this 
relationship: we demonstrate that gendered microaggressions mediate the relationship between 
gender and burnout. By identifying this underlying cause of burnout for women surgeons, we 
make a novel and important contribution to the literature and offer insight into a pressing 
phenomenon. These multi-institutional data provide a focus for targeted initiatives that could 
decrease the rates of burnout and the impact of gender bias on surgical faculty.  
Graphic on next page 
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QUALITY OF OVARIAN FERTILITY PRESERVATION: CAUTERY VS. LIGASURE HARVEST 
Authors: Alyssa Brown, Stephanie F. Polites, Christopher Moir, D Dean Potter, Michael Ishitani, 
Asma Chattha, Denise B Klinkner 
 
Presenter: Alyssa Brown, BS, Mayo Clinic 
 
Background: Ovarian tissue cryopreservation in children for fertility preservation through 
oophorectomy allows for long-term storage of primordial follicles in addition to correction of later 
hormonal insufficiency.  Optimal surgical technique is unclear. 
 
Objective: We hypothesized that the cautery would have decreased yield of oocytes harvested 
from the ovary as compared to LigaSureTM sealing device. 
 
Methods: After IRB approval, we performed a retrospective review of all patients who underwent 
oophorectomy for fertility preservation from 2019-2021.  Data regarding approach, volume 
preserved, and cancer treatment were collected. 
 
Results: Of 41 patients who underwent oophorectomy, 40 were for malignancy (unilateral) and 1 
for Turner Syndrome (bilateral). Ovarian harvest was by LigaSureTM in 23 and by cautery in 18.  
The average age was 11 years (LigaSureTM) and 9 years (cautery) (11±4.9 vs. 9±4.9, p=0.31). In the 
LigaSureTM group, 14 (61%) were Tanner Stage 1 and the remaining 9 (39%) were Stage 5. In the 
electrocautery group, 10 (56%) were in Tanner Stage 1, 3 (16%) were Stage 2, and 5 (28%) were 
Stage 5. There were no significant differences in the pre-operative levels of follicle stimulating 
hormone, luteinizing hormone, estradiol, and anti-Müllerian hormone. (Table 1) In the LigasureTM 
group, 7 patients had pre-operative chemotherapy, and none had radiation treatment. In the 
electrocautery group, 5 patients had pre-operative chemotherapy, and two had radiation 
treatment. The ovarian size was not significantly different between the 2 groups (8.6 vs. 6.7 cm3, 
p=0.41). The average number of immature eggs collected did not vary significantly between the 
groups (14 vs. 7, p=0.11). The total number of immature eggs preserved after 48 hours did not 
vary between the groups (3 vs. 2 p=0.73). (Table 2) 
 
Conclusion: Surgical technique in pediatric ovarian preservation demonstrated no gross 
difference in harvest quality or quantity.  Surgeon preference and device availability or cost may 
dictate choice.  Further evaluation of devices with less thermal spread as well as success of future 
re-implantation information are needed. 
 
 Graphics on next page 
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PREDICTORS FOR LEECH THERAPY FAILURE IN REVASCULARIZED AND REPLANTED DIGITS 
Michelle Frees, MD, Sergey Toshinskiy, MD, Pedram Zargari, MD 
 
Presenter: Michelle Frees, MD, University of Minnesota 
 
Background: Venous insufficiency is a common phenomenon following digital revascularization 
and replantation. It can progress to venous congestion, which can threaten survival of a digit in 
the immediate postoperative period. Leech therapy is a well established treatment for venous 
congestion. Leeches facilitate venous egress by their direct blood meal as well as their promotion 
of continued attachment site oozing due to focal secretion of anticoagulants. Leeching allows for 
venous outflow while angiogenesis and neovascularization takes place. The therapy carries 
inherent risks, however, including infection, blood loss anemia requiring transfusion of blood, and 
prolonged hospitalization. 
 
Objective: The aim of this study is to evaluate the efficacy of leech therapy in the revascularized 
and replanted digits, determine risk factors for unsuccessful salvage, and estimate predictors of 
leech therapy failure, which can help guide choice of therapy and manage patients’ expectations.. 
 
Methods: A retrospective review was performed to identify all patients with complete or 
incomplete digital amputations at an academic Level 1 Trauma Center who underwent digital 
replantation or revascularization from January 2005 to December 2020. Amputations proximal to 
the palmar arch as well as revascularizations that showed any degree of perfusion on pre 
operative assessment were excluded. Leech therapy was initiated as soon as any signs of venous 
congestion appeared. Leech therapy commenced at a frequency of one leech every two hours, 
which was then titrated to clinical effect with frequent assessment of the digit’s color, capillary 
refill, and the color of bleeding after pinprick. All hands were kept warm, elevated and splinted. 
The patients received a low dose aspirin, DVT chemoprophylaxis and antibiotics for the duration 
of leech therapy. Patient demographics, medical history, injury mechanism, extent and level, 
operative details, leech therapy details, number of blood transfusions, hospitalization length, as 
well as the digit’s ultimate survival data were collected. 
 
Results: Of the 156 patients who underwent 213 digital revascularizations (n = 135) and 
replantations (n = 78), venous congestion requiring leech therapy developed in 27 digits in the 
revascularization group and in 26 in the replantation group. Of the digits that were leeched, 15 
failed in the revascularization group (56% failure rate) and 17 failed in the replantation group (65% 
failure rate). Mechanism of injury was significantly associated with rate of failure in the 
revascularization cohort (p < 0.01). Avulsion mechanism was significantly more likely to fail leech 
therapy than saw mechanism (OR 7.2; 95% CI 1.28 - 40.3). Level of injury was significantly 
associated with rate of failure in the replantation group (p < 0.01). Leech therapy for Zone 3 
injuries was significantly more likely to fail than that for Zone 1 (OR 11.0; 95% CI 1.02 - 111). Leech 
therapy significantly increased the number of blood transfusions (0.1 vs. 2.2; p<0.001) and 
hospitalization length (4.3 vs. 11.1; p<0.001). 
 
Conclusion: Leech therapy has limited efficacy in avulsed or more proximally injured digits, while 
subjecting the patients to the risk of needing a blood transfusion and prolonging hospital stay. 
These data can aid in determining the prognosis of a digit with venous congestion after 



revascularization and replantation and help inform the decision of initiating leech therapy, 
exploring other ways of establishing venous outflow, or proceeding with revision amputation. 
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ALCOHOL AND ILLICIT DRUGS INCREASE ODDS OF HAND AMPUTATION AND 
HOSPITALIZATION AFTER FIREWORK INJURY 
Thomas J Sorenson, Matthew D Rich, Annika Deitermann, Ashish Y Mahajan, Warren Schubert 
 
Presenter: Thomas Sorenson, BS, University of Minnesota 
 
Background: Firework use has been previously reported to result in major, life-altering injury, 
especially during the summer months and around holidays. Alcohol or illicit drug use is frequently 
implicated in these injuries. However, though these activities often occur synchronously, specific 
risks associated with concurrent alcohol use and firework use are not well described. 
 
Objective: The purpose of this study was to describe the extent to which alcohol or drug use 
contributes to hand injuries sustained while using fireworks. We hypothesized that substance 
(alcohol or illicit drug) use significantly increases the odds of experiencing hand injury in the 
setting of firework use. With these data, we aim to determine the odds ratio of hand injuries 
between a group of firework trauma patients with and without substance use to shed further 
light on these morbid injuries. 
 
Methods: We report a cross-sectional study of patients reported to the National Electronic Injury 
Surveillance System (NEISS) from January 1, 2019 to December 31, 2020, in the United States. 
Patients were included in our study if they were over 16 years of age upon evaluation in the 
emergency department (ED) for a firework-related trauma. Dependent variables were any hand 
injury and hospitalization. Independent variable was alcohol or illicit drug use. 
 
Results: There were a total of 440 patients included in our study. Of this, 182 (41.4%) patients had 
a hand injury, and 29 patients with hand injuries were under the influence of alcohol/drugs 
(29/182; 15.9%). Patients with firework injury while under the influence of alcohol/drugs 
experienced greater odds of sustaining an overall hand injury (Odds Ratio [OR] 2.87, 95% 
Confidence Interval [CI]: 1.51 - 5.45, p < .0001), and hand amputation/avulsion (OR: 5.01, 95% CI: 
2.32 - 10.81, p < .0001) than if not under the influence of alcohol/drugs. Patients with firework 
injury while under the influence of alcohol/drugs also experienced greater odds of being 
admitted to the hospital (OR: 3.99, 95% CI: 2.11 - 7.57, p < .0001) than if not under the influence of 
alcohol/drugs. 
 
Conclusion: Using fireworks under the influence of alcohol or illicit drugs is not safe and 
significantly increases the likelihood of any hand injury, as well as hand amputation/avulsion, and 
hospitalization. Education on the dangers of participating in these activities concurrently must be 
a public health priority, especially during the summer.  
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