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HOW DID THE COVID-19 PANDEMIC AFFECT TRAUMA VOLUME AT AN URBAN LEVEL I 
TRAUMA CENTER? 
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Background: The COVID-19 pandemic caused by the SARS-CoV-2 virus changed the face of 
healthcare in 2020. This viral outbreak has had far-reaching effects on the entire healthcare 
system. While the impacts from this catastrophe are still being measured, it is important to 
understand how this pandemic impacted existing healthcare systems. 

Objectives: As no current study has measured the effects of the COVID-19 outbreak on trauma 
centers, the objective of this study was to quantify it’s effects on trauma volume at an urban 
Level 1 trauma center in one of the earliest and most significantly affected American cities. 

Methods: A retrospective chart review of consecutive trauma patients admitted to a Level 1 
trauma center from January 1, 2019 to June 30, 2019 and January 1, 2020 to June 30, 2020 
was completed. The total trauma volume was calculated before and after the pandemic 
outbreak, which was defined as March 2020. Results were compared between the two time 
points using univariate analyses. 

Results: The total number of trauma patients since the outbreak of the pandemic remained 
steady compared to the previous year (1900 vs. 2025).  Monthly changes in trauma volume 
were most significant between March and May 2020 with an average decrease of 23%. ICU 
admissions from trauma patients declined by an average of 30% during the height of the 
pandemic.  In June 2020, trauma activations and trauma ICU volume returned to pre-pandemic 
levels. However, in 2020 compared to the previous year, there was a significant increase in 
penetrating trauma volume (n=485/1900, 25.5% vs. n=447/2025, 22.1%, p=0.01). Additionally, 
the total number of homicides increased from 57 in January through June of 2019 to 84 during 
the same months in 2020. A total of 1.4% of trauma patients were found to be positive for 
COVID-19. 

Conclusion: During the COVID-19 outbreak, trauma remains a significant factor.  This study 
found that our volume of penetrating trauma increased during the pandemic despite a decrease 
in overall trauma volume. It remains important to continue to devote resources to trauma 
patients during the on-going COVID-19 pandemic. 

Figure on next page 
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SURGICAL STABILIZATION IMPROVES SURVIVAL WITHOUT INCREASING 
READMISSION AFTER TRAUMATIC RIB FRACTURES 
Erik Green, Eman Toraih, Danielle Tatum, Chrissy Guidry, Patrick McGrew, Rebecca Schroll, 
Mohammad Hussein, Jay Kolls, Juan Duchesne, Sharven Taghavi 

Presenter: Erik Green MD, MPH, Tulane School of Medicine 

Background: Surgical stabilization for rib fractures (SSRF) in trauma patients is controversial. 
While certain clear indications and guidelines exist for select cases. The appropriate patient 
population, indications, timing, and SSRF outcomes remain under investigation. 

Objectives: How SSRF affects hospital readmission in patients with traumatic rib fractures (RF) 
is unknown. We hypothesized that rib plating would not increase the risk of readmission. 

Methods: The National Readmission Database (NRD) was examined for adults with any RF 
from 2010-2017. Readmission up to 90 days was examined. Patient receiving SSRF were 
compared to non-operative treatment (NOP). 

Results: 864,485 patients met study criteria, with 13,709 (1.6%) receiving SSRF. SSRF on 
primary admission was associated with better in-hospital survival (OR: 0.27, 95% CI: 0.22-0.32, 
p<0.001). For patients with RH requiring video assisted thoracoscopic surgery (VATS), addition 
of SSRF did not improve survival (OR=0.92, 95%CI=0.58-1.46, p=0.72). However, for patients 
requiring thoracotomy for RH, concomitant SSRF improved survival (OR=0.14, 
95%CI=0.06-0.32, p<0.001). For patients receiving SSRF, 338 (1.5%) were readmitted. 
Readmitted patients had higher Charlson Comorbidity Index (CCI), and were more likely to have 
flail chest and complications on index hospitalization (table). On multivariate analysis, SSRF 
(OR: 1.17, 95%CI: 093-1.47, p=0.18) was not associated with readmission. Variables 
associated with readmission included age (OR: 1.01, 95%CI: 1.00-1.02, p=0.02), increasing CCI 
(OR: 1.22, 95%CI: 1.08-1.37, p=0.001), leaving AMA (OR: 2.68, 95%CI: 1.06-6.75, p=0.04), and 
discharge to short-term hospital (OR: 6.29, 95%CI: 3.74-10.5, p<0.001).  Addition of SSRF to 
VATS (OR: 0.95, 95%CI: 0.52-1.73, p=0.86) or thoracotomy (OR: 1.97, 95%CI: 0.83-4.70, 
p=0.13) was not associated with readmission. 

Conclusion: SSRF improves survival without increasing risk of readmission.  Patients requiring 
thoracotomy for RH appear to especially benefit from concomitant SSRF. 

Table on next page 
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THE BURDEN OF HOSPITAL READMISSION FOR FIREARM INJURIES AMONG SUICIDE 
ATTEMPTS AND OTHER SHOOTINGS 
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Mohammad Hussein MD, MSc, Eman Toraih MSc, MD, PhD, Juan Duchesne MD 
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Background: Firearm injuries are a major cause of morbidity. How readmission after firearm 
injury contributes to the burden of disease among patients who survive suicide attempt (SA) or 
another type of firearm injury (AFI) (accidental shooting, homicide attempt, legal shooting) has 
not been characterized. 

Objectives: We hypothesized that survivors of SA would have higher readmission rates than 
survivors of AFI. 

Methods: The National Readmission Database (NRD) was examined from 2010-2014. Patients 
that survived their index hospitalization with firearm injury were analyzed and survivors of SA 
and AFI were compared. 

Results: Of the 130,683 patients with firearm injury discharged after index hospitalization, 2,399 
(1.8%) were readmitted. There were 1,268 readmissions at 30-days and 1,322 at 90-days. 
Readmitted patients were older and had higher Charlson Comorbidity Index (CMI). Readmission 
rate was lower in the SA group (99.2 vs. 846.7 per 1000 shot, p<0.001).  On multivariate 
analysis, variables associated with readmission included higher CMI (OR=6.12, 95%CI: 
3.42-16.2, p=0.001), higher ISS (OR: 3.10, 95%CI: 1.40-6.87, p=0.01), discharge to short-term 
hospital (OR: 2.30, 95%CI: 1.39-3.79, p=0.001), and leaving AMA (OR: 2.26, 95%CI: 1.41-3.62, 
p=0.001). SA was not associated with readmission (OR: 1.02, 95%CI: 0.46-2.24, p=0.97. Cost 
of readmission was higher in SA ($54,944 vs. $37,463, p=0.01). Readmission diagnosis was 
different (p<0.001) as psychoses (22.3%) was the most common cause of readmission in SA. 

Conclusion: Survivors of SA are more likely to be readmitted with a psychiatric diagnosis and 
incur greater cost with readmission. Improved focus on mental health resources may decrease 
the burden of readmission after SA.] 
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TIME FOR IMPLEMENTATION OF ADVANCED RESUSCITATIVE CARE: A TQUIP REVIEW 
OF EMS CONTACT TIME AND TOTAL HEMORRHAGE CONTROL TIME 
C Anderson, J Simpson, K Slaughter, P McGrew, C Guidry, S Taghavi, C Harris, C McGinness, 
E Toraih, R Reily, R Schroll, J Duchesne 
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Background: In patients with non-compressible truncal hemorrhage (NCTH), significant 
mortality occurs within the first 15 to 30 minutes from the time of injury, long before arrival to the 
hospital.1 After arrival to the hospital a retrospective analysis examining hypotensive trauma 
patients undergoing laparotomy from 1986-1999, identified a mortality rate of 40%.2 Despite the 
development of dedicated trauma systems and advances in in-hospital damage control 
resuscitation interventions, the mortality of hypotensive patients undergoing trauma laparotomy 
remains at 45%, two decades later, with an estimated average time from injury to definitive 
hemorrhage control of 128 minutes (2.1 hours).3,4 

The military has demonstrated that despite advancement in the US Army Tactical Combat 
Casualty Care (TCCC) guidelines, NCTH remains a major cause of mortality.5 The TCCC has 
codified the use of whole blood and REBOA as Advanced Resuscitative Care (ARC) 
interventions. A retrospective study by Carroll et al incorporating anatomical, physiologic, and 
geographic data demonstrated that up to 12% of trauma deaths in one large US county could 
have been potentially prevented by the presence of a civilian prehospital ARC capability6. 

Objectives: The aim of this study was to utilize the American College of Surgeons Trauma 
Quality Improvement Program (TQIP) database to determine the feasibility of applying pre-
hospital ARC based on the average EMS contact time for all hypotensive patients (systolic 
blood pressure (SBP) ≤ 90 mm Hg). We hypothesized a potential window of opportunity for ARC 
based on our EMS contact time prior to arrival to the emergency department. 

Methods: We conducted a retrospective study utilizing the data from the TQIP database from 
2012- 2017 in blunt and penetrating injuries with initial SBP ≤ 90 mm Hg who were transported 
to a Level I, II, or III trauma center. Emergency medical service (EMS) arrival vital signs, 
emergency department (ED) arrival vital signs, injury severity score (ISS), EMS scene time, 
EMS transport time, total EMS contact time, ED time, operating room (OR) hemorrhage control 
time, total time to hemorrhage control, and mortality for both blunt and penetrating injuries were 
compared. A subset analysis of blunt or penetrating injuries with an ISS > 24, SBP ≤ 90 mm Hg 
on EMS arrival, transferred to a Level I trauma center, utilizing the above parameters, was also 
conducted. Two-tailed Chi Square test was used for categorical data, while the Mann-Whitney U 
test was employed for quantitative variables. 

Results: Between 2012 to 2017, a total of 89,113 trauma patients were hypotensive with SBP 
<90 mmHg on the scene. Of these, 17,257 cases (19.6%) remained hypotensive on admission 
with an in-hospital mortality reported in 9,861 patients (11.2%). For both blunt and penetrating 
injuries, the total EMS time for patients that survived vs died was 41 (29-63) vs 52 (38-75) 
minutes [p<0.001], respectively. The EMS contact time, defined as opportunity for EMS 
intervention of any type, for patients that survived was significantly shorter compared to those 
that died (32 vs 35 minutes, p<0.001). The median ISS for those that survived vs died was 25 
(17-34) vs 34 (27- 43) [p<0.001]. Surviving patients had significantly shorter total times to 
hemorrhage control (159 vs 167 minutes, p<0.001). A total of 1,263 (12.8%) died in the ER 
without reaching surgical hemorrhage control. 



Conclusion: Despite advances, the US civilian trauma system has reached its ceiling in 
regards to speed of transportation. Consideration of earlier implementation for effective ARC 
interventions needs further consideration since the average hemorrhage control time in 
hypotensive patients in need of surgical intervention range from 159 to 167 minutes (2.6 hrs.). 
As demonstrated in this study, EMS contact time, which represents a meaningful opportunity for 
application of ARC interventions in patients in hemorrhagic shock, is significantly greater than 
30 minutes with longer contact times for those that died compared to those that survived. Our 
study suggests that there is opportunity for implementation of pre-hospital ARC guidelines, 
without the need to “stay and play”. Further studies are needed to determine what effective pre-
hospital ARC interventions are needed to decrease the stagnant mortality rate of patients 
suffering hemorrhagic shock from traumatic injury. 
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MITOCHONDRIAL REACTIVE OXYGEN SPECIES CAUSE ENDOTHELIAL GLYCOCALYX 
SHEDDING IN A RAT MODEL OF ZONE 3 REBOA 



Jessica Friedman, MD; Sarah Abdullah, MBBS; Sharven Taghavi, MD MPH MS; Chrissy Guidry, 
DO; Juan Duchesne, MD; Olan Jackson-Weaver, PhD 
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Introduction: Resuscitative endovascular balloon occlusion of the aorta (REBOA) is a 
promising technology for treatment of non-compressible hemorrhage in the prehospital and 
emergency department setting. However, its use is limited by distal ischemia and reperfusion 
injury. Endothelial glycocalyx shedding has been detected in experimental models of ischemia/
reperfusion (I/R), but its role in REBOA has not been determined. Furthermore, very few 
therapeutic strategies for protection of the glycocalyx are known. Our lab previously 
demonstrated that mitochondrial reactive oxygen species scavenger mitoTEMPOL decreases 
glycocalyx shedding in a rat model of hemorrhage. The first aim of this study was to determine 
the timeline of glycocalyx shedding in a rat model of REBOA. The second aim of this study was 
to determine if pre-treatment with mitoTEMPOL decreases glycocalyx shedding during 
reperfusion. 

Methods: Male Sprague Dawley rats were anesthetized, and laparotomy performed. A jugular 
catheter was placed, and a baseline blood sample collected. Abdominal aorta was isolated and 
clamped in Zone 3. Thirty minutes after clamp a second blood sample was collected, followed 
by unclamping. Two minutes after unclamping, a blood sample was collected. Fifteen minutes 
after unclamping a final blood sample was collected. Blood was centrifuged and syndecan-1 
levels were measured in the plasma using an ELISA as a measure of glycocalyx shedding. A 
separate group of rats received identical clamping and blood sampling but were treated with IV 
mitoTEMPOL to scavenge mitochondrial reactive oxygen species prior to clamping of the aorta.  

Results: nPlasma syndecan-1 levels were significantly elevated two minutes after unclamping 
the aorta compared to baseline. This increase remained significant at 15 minutes after 
unclamping, though plasma syndecan-1 did not continue to rise. No significant increase in 
syndecan-1 was seen after 30 minutes of ischemia. MitoTEMPOL treatment prevented an 
increase in plasma syndecan-1.  

Discussion: To our knowledge this is the first study which demonstrates a successful 
therapeutic strategy in the treatment of endothelial glycocalyx shedding caused by use of Zone 
3 REBOA in an animal model. Additionally, our study shows that glycocalyx shedding occurs 
following distal reperfusion, and not during occlusion of the aorta. These findings suggest that 
such an intervention could be performed in the hospital or operating room and may substantially 
increase the therapeutic benefit of REBOA. In agreement with our findings in a rat model of 
hemorrhagic shock, endothelial glycocalyx shedding may be attributed to an increase in 
mitochondrial reactive oxygen species following reperfusion of ischemic tissues.  


