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DOES TIME TO PELVIC FIXATION INFLUENCE OUTCOME IN TRAUMA PATIENTS? 
N Taylor, A Smith, A Marr, L Stuke, P Greiffenstein, J Schoen, J Hunt 
 
Presenter: Nicholas Taylor MD, FACS, LSU Health - New Orleans 
 
Background: Pelvic fractures are a major contributor to the morbidity and mortality of the 
trauma patient. Stabilization of long bone fractures within twenty-four hours of presentation is 
accepted as the current standard of care. However, factors such as the need for emergent 
surgical procedures can influence the time to fixation of pelvic fractures. No previous study has 
determined if the time to fixation of pelvic fractures can influence outcomes for the trauma 
surgery patient. 
 
Objectives: The objective of this study was to determine if the time to fixation of pelvic fractures 
affected the hospital course of the injured patient at a Level I trauma center. We hypothesized 
that patients with early pelvic fixation had improved outcomes. 
 
Methods: A retrospective review of consecutive adult patients sustaining pelvic fractures 
presenting to a Level 1 trauma center was performed from January 2016 to July 2020. Time to 
fixation was determined as the time interval in days between day of admission and day to first 
pelvic surgery or between completion of life-saving procedure and day to first pelvic surgery. 
The patients were then stratified into 2 groups, EARLY and LATE, based on the time to pelvic 
fixation. EARLY was defined as time to fixation in 3 days or less while LATE was defined as 
time to fixation in greater than 3 days. Hospital outcomes 30 days after admission were 
recorded. An unpaired student’s t-test and Fisher’s exact test were used to compare the groups. 
 
Results: A total of 267 patients with pelvic fractures were identified. Median time from 
presentation to pelvic fixation was 3 days (range, 0-24 days).  Average hospital length of stay 
for patients undergoing fixation of pelvic fractures in the EARLY group was 9.8+0.5 days 
compared to in the LATE group 14.7+0.7 days (p<0.001). 
 
Conclusion: Our study demonstrated that earlier fixation of pelvic fractures in the trauma 
patient was associated with reduced length of stay. Study limitations included the small sample 
size, retrospective nature, and single-center study. Future prospective studies are needed to 
identify factors that increase the time to pelvic fixation in order to develop protocols which could 
help decrease the time to surgery. 
 
Graph on next page. 
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INFERIOR VENA CAVA COMPRESSION FROM BLUNT LIVER TRAUMA: A CASE REPORT 
AND LITERATURE REVIEW 
B Thrash, A Smith, A Fairchild, J Hunt, A Marr, L Stuke, J Schoen, P Greiffenstein 
 
Presenter: Brandon Thrash MS, LSU Health - New Orleans 
 
Introductions/Objectives: Injuries to the liver create significant obstacles in managing trauma 
patients due to its size, high vascularity, and location. Surgery following major trauma to the 
liver can carry high mortality rates, and endovascular treatment options are becoming more 
favorable in many circumstances. With advances in interventional radiology (IR), symptomatic 
perihepatic fluid can be percutaneously drained as required postoperatively. This case report 
describes a 26-year-old man admitted following a motorcycle collision with a perihepatic fluid 
collection causing IVC obstruction which was managed with endovascular drainage. 
 
Case Presentations: A 26-year-old man with no significant past medical history presented to 
the ED following a motorcycle collision. His injuries included a grade 5 liver laceration with 
active extravasation, grade 5 kidney laceration, and right apical pneumothorax. He was taken 
emergently to IR for hepatic artery embolization followed by exploratory laparotomy. The patient 
was found to have a zone II hematoma of the liver and small bowel injury. A small bowel 
resection and primary anastomosis was performed and the liver was packed. The abdomen was 
left open, and the patient returned to the OR two days later for abdominal washout and closure.  
Two days post-op, the patient complained of dyspnea with oxygen saturation in the low 90s and 
was in sinus tachycardia. A CT PE demonstrated no central pulmonary emboli, however, a large 
volume of perihepatic fluid with compression of the adjacent right atrium was incidentally found. 
Due to on-going tachycardia, a TTE was ordered which showed a collapsed IVC. At that time, 
the patient was scheduled for an urgent central venogram and IR-guided perihepatic fluid 
drainage. IVC compression was markedly reduced after drainage of 700 ml of bilious 
perihepatic fluid. The procedure occurred without complication, and the patient was returned to 
the ICU for close observation. 
 
Discussion: Symptomatic perihepatic fluid can be a significant source of morbidity following 
liver surgery or liver related trauma. These types of perihepatic collections are a complication 
that should be closely monitored in patients who present with blunt liver trauma. Specifically, 
close observation of hemodynamic stability as well as cardiac and respiratory status should be 
maintained. IR-guided fluid drainage of the perihepatic fluid allows for a minimally invasive 
solution, resulting in significantly less morbidity for these patients. 
 
Conclusion: This case report describes an unusual case of IVC compression from blunt liver 
trauma and the subsequent management. Close observation should be maintained for 
development of symptomatic perihepatic collections impacting the clinical status of patients with 
liver trauma. IR guided fluid drainage allows for minimally invasive intervention for these 
patients and can be a viable treatment option. 
 
Scan on next page. 
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FACTOR Xa LEVEL MONITORING FOR VTE PROPHYLAXIS IN TRAUMA PATIENTS 
Stacey Lynch MD, Kathryn Rhymes MD, and Ida Molavi MD 
 
Presenter: Stacey Lynch MD, LSU Health - Shreveport 
 
Background: Venous thromboembolism (VTE), comprised of deep venous thrombosis (DVT) 
and pulmonary embolism (PE), is when clots form and migrates in the deep veins. These events 
represent a significant increase in morbidity, mortality, heath care costs, and hospital stay.   
Trauma patients represent a unique subset of patients at high risk for venous thromboembolism 
due to indirect or direct traumatic endothelial injury, prolonged immobilization, and high rate of 
major surgeries.  
 
Prophylactic use of low molecular weight heparin (LMWH, enoxaparin) is standard in these 
patients. However, studies have demonstrated that, in the majority of patients (84.5%), the initial 
prophylactic dose of enoxaparin is subtherapeutic which may lead to an increased incidence of 
VTE.  Multiple factors can affect enoxaparin function, including bioavailability, BMI, renal 
insufficiency, liver dysfunction, and inflammation.   
Strategies of enoxaparin dosing have been developed to achieve reliable, therapeutic levels of 
anticoagulation. Prophylactic doses of LMWH in trauma patients have evolved from arbitrary 
standard dosing to twice daily weight based dosing regimens. Studies have shown significant 
decrease in thromboembolic events with dosing regimens over standard prophylactic dosing. 
Anti-factor Xa activity is an objective laboratory test that can be used to monitor if appropriate 
levels of anticoagulation has been achieved by current enoxaparin dosage and guide changes 
to achieve therapeutic levels.  The anti-factorXa is drawn as a peak level within 4 hours after the 
third dose of lovenox has been administered. Therapeutic range is considered 0.6-1.0 IU/mL.  
Current literature has supported the safety and efficacy of anti-factorXa levels as a guide to 
dose adjustment in several populations, including surgical oncology and pregnant patients at 
high risk for VTE. Previous studies in trauma ICU patients have shown a downward trend in 
VTE incidence, without significant, with anti-factorXa monitoring. 
 
Objectives: We have implemented a protocol using consistent anti-factorXa measurements to 
guide enoxaparin dosing in trauma patients at Ochsner-LSU Medical Center. This study will 
retrospectively analyze the incidence of VTE events in a large trauma population where anti-
factorXa dosing has been implemented and compare that incidence to the level of VTE events 
in current literature with standard prophylactic dosing. The hypothesis is that anti-factorXa 
measurements and corresponding dosing changes lead to significantly less VTE events than 
standard dosing. 
 
Methods: A retrospective chart review of trauma patients admitted to a level one trauma center, 
Ochsner-LSU in Shreveport, Louisiana was performed.  Patients younger than 18 years old, 
prisoners, pregnant patients, cognitively impaired patients were exempted from study. Admitted 
trauma patients were administered the anti-factorXa protocol wherein anti-factorXa levels were 
drawn after the third enoxaparin dose and used to guide further enoxaparin dosing. Data points 
including patient demographics, injury severity score, mechanism of injury, hemorrhagic 
complications, lovenox dosing, anti-factorXa levels, incidence of DVT and/or PE, venous 
ultrasound results, CT PE results were all collected for review. Statistical analysis was 
performed and compared to current literature published for VTE events in trauma patients. 
 



Results: A retrospective chart review was performed on trauma patients admitted to Ochsner-
LSU Shreveport, LA meeting the inclusion criteria between October 1, 2019 to October 1, 2020.  
21 patients on the anti-factorXa protocol had thromboembolic events during the study period. 
There were 12 deep venous thrombosis events and 10 pulmonary embolism events within the 
population, representing 0.81% and 0.67% incidence rates respectively. There were no 
statistical differences in age or sex between trauma patients who had a thromboembolic event 
and those that did not. 
 
Conclusion: Recent literature has suggested that tailoring VTE prophylaxis to monitored anti-
Xa levels may decrease VTE rates.  The trauma population is a particularly susceptible 
populations to thromboembolic events, and so would benefit from a standardized protocol 
reducing VTE risk.  
The Southwestern Surgical Congress presented a multicenter trial in 2019 assessing the rate of 
thromboembolic events across 15 trauma centers including various DVT chemoprophylaxis 
methods. The study analyzed 20878 patients and discovered rates of 1.27% for DVT and 0.68% 
for PE. Our study supports the theory that specific anti-factorXa protocols may reduce these 
rate across the trauma population.   
When analyzing specific VTE prophylaxis protocols, several previous studies have 
demonstrated a significant reduction in thromboembolic events with weight-based versus 
standard prophylaxic lovenox. This study suggests that moving to an anti-Xa directed 
prophylaxis protocol may further reduce the incidence of thromboembolic events.   
Overall, preliminary results suggest significantly decreased VTE incidence with anti-factorXa 
guided-enoxaparin dosing.  This study supports the development of standardized anti-factorXa 
protocols to guide lovenox dosing for decreased VTE incidence in trauma patients. 
 



On Demand Presentation #36 | Clinical Science | Trauma 
 
Trampoline injuries in children and adolescents: a jumping threat 
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Presenter: Mohammad Hussein Msc, MD, Tulane School of Medicine 
 
Background: As trampoline parks grow more popular in the United States, the frequency and 
severity of injuries continue to climb. However, populations at the highest risk for severe injuries 
due to trampoline accidents have not been identified. 
 
Objectives: Identify the trends and consequences of trampoline injuries. We hypothesized that 
toddlers would be at the highest risk for trampoline injuries requiring hospitalization. 
 
Methods: The National Electronic Injury Surveillance System (NEISS) database was examined 
for trampoline injuries from 2009 to 2018. Patients were categorized into three main age groups: 
toddlers (<2 years), children (2-12 years), and adolescents (13-18 years). Regression models 
were employed to identify the high-risk group for poor outcomes. 
 
Results: There was a total of 800,969 meeting inclusion criteria, with 433,827 (54.2%) 
occurring at their own homes and 86,372 (18.1%) at a sporting venues. Of these, 36,789 (4.6%) 
were admitted to a hospital. Fractures (N=270,884, 34%), strain/sprain injuries (N=264,990, 
33%), followed by skin contusions/abrasions (N=115,708, 14%) were the most common 
diagnoses. The most frequent sites for injury were lower and upper extremities accounting for 
329,219 (41.1%) and 244,032 (30.5%), whereas 175,645 (21.9%) had head and neck injuries. 
Musculoskeletal injuries (74%) and concussions (2.6%) were more frequent in adolescents 
compared to children (67.6% and 1.6%) and toddlers (56.3% and 1.3%). Internal organ and soft 
tissue injuries were more frequent in toddlers (Table 1). There were no fatalities reported in the 
injured patients. Multivariate analysis showed adolescents, female sex, extremity injuries, and 
musculoskeletal injuries to be associated with hospitalization (Figure 1). Injury at a sporting 
venue was not associated with hospitalization. 
 
Conclusion: Adolescents and females appear to be at increased risk of trampoline injury 
warranting hospitalization. More strict safety standards and changes in the design of 
trampolines may help prevent extremity and musculoskeletal injuries in the pediatric population. 
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A COMPARISON OF GROWTH FACTORS AND CYTOKINES IN FRESH FROZEN PLASMA 
AND NEVER FROZEN PLASMA 
Sharven Taghavi, Olan Jackson-Weaver, Sarah Abdullah, Amy Goldberg, Juan Duchesne, 
Derek Pociask, Chad Steele, Jay Kolls 
 
Presenter: Sharven Taghavi MD, FACS, Tulane School of Medicine 
 
Background: Fresh frozen plasma (FFP) contains proinflammatory mediators released from 
cellular debris during frozen storage.  In addition, recent studies have shown that transfusion of 
never-frozen plasma (NFP), instead of FFP, may be superior in trauma patients. 
 
Objectives: We hypothesized that FFP would have higher levels of inflammatory mediators 
when compared to NFP. 
 
Methods: FFP (n=8) and NFP (n=8) samples were obtained from an urban, level 1 trauma 
center blood bank.  The cytokines in these samples were compared using a Milliplex (Milliplex 
Sigma) human cytokine magnetic bead panel multiplex assay for 41 different biomarkers. 
 
Results: Growth factors that were higher in NFP included endothelial growth factor (EGF) (3.4 
vs. 12.1 pg/mL, p=002), platelet-derived growth factor-AA (PDGF-AA) (7.8 vs. 114.4 pg/mL, 
p<0.001), and PDGF-AB (0.0 vs. 224.1 pg/mL, p<0.002).  Soluble CD40-ligand (sCD40L), a 
platelet activator and pro-coagulant, was higher in NFP (1.4 vs. 6.9 pg/mL, p=0.002).  Growth-
regulated oncogene (GRO), a chemokine with inflammatory and growth stimulating properties 
was higher in NFP (96.9 vs. 167.3 pg/mL, p=0.05).  RANTES, a leukocyte chemotactic cytokine 
was higher in NFP (107.1 vs. 1496.1 pg/mL, p<0.001).  Vascular endothelial growth factor (16.6 
vs. 0.0 pg/mL, p=0.05) and macrophage inflammatory-protein-beta (20.1 vs. 11.6 pg/mL, 
p=0.02) were higher in FFP. 
 
Conclusion: Frozen storage of plasma may result in inactivation of several growth factors 
and/or pro-coagulants found in NFP.  In addition, the freezing and thawing process may induce 
release of pro-inflammatory chemokines.  Further studies are needed to determine if these 
cytokines result in improved outcomes with NFP over FFP in transfusion of trauma patients. 
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