
PTSF Fall Conference Trauma Research Session Presentations 
Monday, October 19, 2020, 9:40 AM – 12:15 PM 

 
9:40  Welcome/ Research Committee Overview 

Stanislaw Stawicki, MD, Chair, PTSF Research Committee   
St Luke's University Health Network. 
 stanislaw.stawicki@sluhn.org  
 

PTOS Completed Research Competition 
Discussants: 
• Stanislaw Stawicki, MD, Chair PTSF Research Committee 
• Daniel N. Holena, MD, MCSE, FACS, University of Pennsylvania 
• Asanthi Ratnasekera DO, FACS, Crozer Keystone Health System 
• Adrian W. Ong, MD, Reading Hospital 

   

Presenter Rules 
Presentation time allotment: 8 minutes/10 slides max 

Discussant remarks/questions limited to 2 min max 
Presenter answers limited to 3 minutes max 

  
9:50  Changes in Pennsylvania Trauma Outcomes Over Time 

• Presenter: Elinore J. Kaufman, MD, MSHP, 2019 Best PTOS Data Request Award 
Winner, Elinore.Kaufman@pennmedicine.upenn.edu  

• Organizational Affiliation: Penn Presbyterian Medical Center 
• Discussant:  Asanthi Ratnasekera, DO 

 
 
10:05 Limb Salvage After Fasciotomy In Penetrating Vascular Extremity Injuries  

• Authors: Sirivan S Seng, Matthew Sayegh, Matilda Whitney, Sandra Durgin, Alicia 
Lozano, Danielle Sienko, Alexandra Hanlon, Niels D Martin, Asanthi Ratnasekera  

• Organizational Affiliations: 
o Crozer Keystone Health System 
o Department of Statistics, Virginia Polytechnic Institute & State University, 

Center for Biostatistics and Health Data Science, Roanoke, VA 
o Beyond Inference Statistical Consulting, Meadowbrook, PA 
o University of Pennsylvania  

• Presenting Author: Sirivan Seng, MD, Sirivan.Seng@crozer.org  
• Discussant:  Stanislaw Stawicki, MD 

 
10:20 Trauma center activity and surge response during the early phase of the COVID-19 

pandemic—the Philadelphia story  
• Authors: Zaffer Qasim, Lars O. Sjoholm, Jill Volgraf, Stephanie Sailes, Michael Nance,  

Diane Perks, Harsh Grewal,  Loreen Meyer, Janelle Walker, George Koenig, Julie Donnelly, 
John Gallagher, Elinore Kaufman, Mark Kaplan, Jeremy Cannon 

• Organizational Affiliations: 
o Penn Presbyterian Medical Center  
o Temple University Hospital  
o Einstein Healthcare Network  
o Children’s Hospital of Philadelphia  
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o St. Christopher’s Hospital for Children 
o Drexel University College of Medicine 
o Thomas Jefferson University Hospital 

• Presenting Author: J. W. Cannon, MD - Jeremy.Cannon@pennmedicine.upenn.edu  
• Discussant:  Asanthi Ratnasekera, DO 

 
10:35 The homeless populations:  Medical refugees in a mature trauma system  

• Authors: Edward Skicki, Eric Bradburn, Madison Morgan, Kellie Bresz, Frederick Rogers  
• Organizational Affiliation: Lancaster General Health/Penn Medicine 
• Presenting Author: Edward Skicki DO, Edward.Skicki2@pennmedicine.upenn.edu   
• Discussant:  Stanislaw Stawicki, MD 
 

10:50     Repeat imaging of blunt splenic injuries by standard protocol identifies early complications  
• Authors: Lindsey Perea, Kelsey Fletcher, Madison Morgan, Banan Otaibi, Kellie Bresz, 

Joshua Hazelton 
• Organizational Affiliations:  

o Penn Medicine Lancaster General Health 
o Penn State Health Milton S. Hershey Medical Center 

• Presenting Author: Lindsey L. Perea, DO, lindsey.perea@pennmedicine.upenn.edu   
• Discussant: Adrian Ong, MD 

 
11:05     Disparities in rural vs urban field triage: Risk and mitigating factors for undertriage   

• Authors: Andrew-Paul Deeb, Heather Phelos, Andrew Peitzman, Timothy Billiar, Jason 
Sperry, Joshua Brown 

• Organizational Affiliation:  University of Pittsburgh Medical Center Presbyterian 
• Presenter: Joshua B. Brown, MD, brownjb@upmc.edu  
• Discussant:  Daniel Holena, MD 

 

11:20   BREAK/ Committee Scoring (10 min) 

 

  

mailto:Jeremy.Cannon@pennmedicine.upenn.edu
mailto:Jeremy.Cannon@pennmedicine.upenn.edu
mailto:Edward.Skicki2@pennmedicine.upenn.edu
mailto:Edward.Skicki2@pennmedicine.upenn.edu
mailto:lindsey.perea@pennmedicine.upenn.edu
mailto:lindsey.perea@pennmedicine.upenn.edu
mailto:brownjb@upmc.edu
mailto:brownjb@upmc.edu


PaATS/ PTSF 
Pina Templeton Injury Prevention Research Competition 

 

 

 
Overview of Award – S. Stawicki 
 
11:30   Elderly Falls Within York County, PA:  Prevention Disparity 

• Authors:  Kaitlin Bechtel, BS, RN and Mark Sharrah, MS 
• Organizational Affiliation:  York Hospital, Department of Trauma Services 
• Presenter:  Kaitlin Bechtel, BS, RN, kbechtel2@wellspan.org   
• Discussant:  Daniel Holena, MD 

 
11:45   Bleeding Control in Our Local Schools  

• Author: Loreen Evans 
• Organizational Affiliation: Crozer Chester Medical Center 
• Presenter:  Loreen Evans MSN, RN, CCNS, CEN, TCRN, Loreen.Evans@crozer.org  
• Discussant:  Asanthe, Ratnasekera, DO 

 

BREAK/ Committee Scoring 

12:00  Winners of PTOS Completed Research Awards:   

• Third   
• Second   
• First place   

  Pina Templeton Injury Prevention Award Presentation  

Best PTOS Data Request Award Winner  
 

 Adjourn 
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Title: Twenty Years of Progress in Pennsylvania Trauma Outcomes 
 
Authors: Elinore J. Kaufman MD MSHP, Patrick M. Reilly MD, Ruixing Xiong MS, Justin Hatchimonji MD 
MS, Wei Yang PhD, Daniel N. Holena MD MS 
 
Background: Trauma center mortality rates are benchmarked to an expected rate of death based on case 
mix. However, the expected mortality rate is generally calculated from the pooled outcomes of patients 
across a trauma system each year, potentially obscuring system-level change. We aimed to assess 
performance over time in a state trauma system, with the hypothesis that risk-adjusted mortality at the end 
of the study period would be lower than at the beginning.  
 
Methods: We collected data on adult trauma patients presenting to Level I and II Pennsylvania trauma 
centers from 1999-2018, using the Pennsylvania Trauma Outcomes Study. Centers were excluded if they 
did not contribute data throughout the time period. The exposure of interest was year of treatment, and the 
outcome of interest was in-hospital mortality. Logistic regression was used to create risk-adjusted models 
for mortality in all comers, and in key subgroups of interest: those with penetrating torso injury, blunt 
multisystem trauma, isolated traumatic brain injury, and patients arriving in shock. Risk adjustment 
models were based on included demographics, comorbidities, injury mechanism, diagnoses, and severity, 
and presenting physiology.  
 
Results: Of 276,821 included patients, 217,630 (78.6%) were white and 39,361 (14.2%) were Black. 
174,604 (63.1%) were male. The mean age was 53.9 years. Mechanism of injury was blunt in 251,439 
(90.8%). Overall, 9.5% of patients died. Compared to 1999, no year had significantly higher adjusted odds 
of mortality, and mortality was significantly lower in 2005-2009 and 2011-2018. The adjusted odds ratio 
(AOR) was 0.80 in 2018, p = 0.003. Of 8.427 patients with isolated traumatic brain injury, 3,423 (40.6%) 
died. Adjusted mortality decreased over time and mortality was significantly lower in 2004-2007 and 2012-
2018, with AOR for 2018 of 0.66 (p = 0.01). Of 58,490 patients with blunt multisystem trauma, 9,966 
(17.0%) died. While adjusted mortality rates decreased over time, this change was significant only in 2004, 
2006-12, and 2014-15. Of 13,753 patients with penetrating truncal injury, 3,703 (26.9%) died. There was no 
significant change in adjusted mortality over time. Of 11,480 patients presenting in shock, 6,767 (58.9%) 
died. Adjusted mortality was significantly higher in 2016-2018. 
 
Conclusions: Change in trauma system performance over time may be obscured by annual recalculation of 
expected mortality rates. Over 20 years, Pennsylvania trauma centers demonstrated improved risk-
adjusted mortality rates overall, but improvement was uneven across clinical categories.  Ongoing attention 
to changing outcomes over time can help guide our focus to areas in need of improvement.  



Limb Salvage After Fasciotomy In Penetrating Vascular Extremity Injuries  

Authors 

Sirivan S Seng MD1, Matthew Sayegh MD 1, Matilda Whitney BS 1, Sandra Durgin RN MSN 1, 
Alicia Lozano MS2, Danielle Sienko MS3, Alexandra Hanlon PhD2, Niels D Martin MD4, 
Asanthi Ratnasekera DO FACS 1 

1. Department of Surgery, Crozer Keystone Health System, Upland PA 
2. Department of Statistics, Virginia Polytechnic Institute & State University, Center for 

Biostatistics and Health Data Science, Roanoke, VA 
3. Beyond Inference Statistical Consulting, Meadowbrook, PA 
4. Department of Surgery, University of Pennsylvania, Philadelphia, PA 

Presenting Author: Sirivan Seng, MD 

Objectives 

One of the most devastating and feared complications of penetrating vascular extremity injuries 
is extremity compartment syndrome. Delayed or inadequate fasciotomy can lead to loss of 
function, muscle necrosis or limb loss. The objective of this study was to further delineate the 
association of fasciotomies and their timing in limb salvage after a penetrating vascular 
extremity injury. 

Methods 

Using the Pennsylvania Trauma Outcome Study registry, a retrospective review of patients with 
penetrating arterial and/or venous extremity injuries from 2013 to 2017 was performed. 
Outcomes were compared in those with an early or late fasciotomy and those without 
fasciotomy. 

Results 

Of the 848 patients with penetrating vascular extremity injuries, 186 (21.9%) underwent a 
fasciotomy. Both injury severity scores (p<0.0001) and abbreviated injury scales (p<0.0001) 
were higher for those with a fasciotomy compared to those without. The femoral artery, femoral 
vein, popliteal artery, popliteal vein and ulnar artery were the most prevalently injured vessels in 
the fasciotomy cohort (p<0.0001). Those with a fasciotomy had a higher rate of amputation 
compared to those without (p<0.01). All of the patients who had an amputation after fasciotomy 
underwent a combined open and endovascular procedure and had a higher complication 
(p=0.0002) and mortality rate (p=0.0018) when compared to those without amputation. 
Additionally, those who had fasciotomy more than 7 hours after injury had a higher rate of 
amputations (p=0.029) and complications (p=0.029) compared to those who had fasciotomy less 
than 7 hours after injury.  

Conclusions 

Patients who required fasciotomies following penetrating vascular extremity injuries had higher 
rates of complications, including amputation, especially when performed in a delayed fashion 



respective to the initial injury. Early fasciotomy should be considered, where appropriate, in 
penetrating vascular extremity injuries. 

  



Figures or Graphs 

Table 1. Clinical Outcomes for Patients with an Early Versus Late Fasciotomy Grouped by Time 
from Injury to Fasciotomy 

Characteristic Early Fasciotomy 
≤ 7 Hours 
(N = 76) 

Late Fasciotomy  
> 7 Hours 
(N = 110) 

P-Value1 

Age, Median (Q1, Q3) 26 (22, 33.5) 26 (22, 34) 0.4714 
Gender, n (%)   0.6896 

Male 73 (96.0%) 107 (97.3%)  
Female 3 (4.0%) 3 (2.7%)  

Race, n (%) (n=68) (n=97) 0.2077 
White 19 (27.9%) 17 (17.5%)  
Black 44 (64.7%) 76 (78.4%)  
Asian 1 (1.5%) 1 (1.0%)  
Other 4 (5.9%) 3 (3.1%)  

MTP Initiation, n (%) 7 (24.1%) 
(n=29) 

11 (22.9%) 
(n=48) 

0.9024 

Admission Fluids, 
Median (Q1, Q3) 

2 (1, 5) 
(n=64) 

2 (1, 5) 
(n=49) 

0.9928 

Admission Pulse, Median 
(Q1, Q3) 

101.5 (82, 116.5) 97 (82.5, 117.5) 
(n=108) 

0.9955 

Admission Respiratory 
Rate, Median (Q1, Q3) 

20 (18, 24) 
(n=74) 

19.5 (16, 22) 
(n=102) 

0.0238 

Admission SBP, Median 
(Q1, Q3) 

111 (87, 131.5) 114.5 (90, 140) 
(n=106) 

0.3138 

Admission GCS, Median 
(Q1, Q3) 

15 (14, 15) 
(n=73) 

15 (14, 15) 
(n=109) 

0.9741 

Procedure, n (%)     0.2749 
Endovascular Repair 5 (6.6%) 9 (8.2%)   

Open Repair 29 (38.2%) 31 (28.2%)   
Combined Approach 40 (52.6%) 61 (55.4%)   

Neither 2 (2.6%) 9 (8.2%)   
Amputation Rate, n (%) 1 (1.3%) 10 (9.1%) 0.0290 
Complications, n (%) 20 (26.3%) 46 (41.8%) 0.0298 
Mortality, n (%) 4 (5.3%) 7 (6.4%) >.9999 

 

  



Table 2. Patient Characteristics for Penetrating Extremity Vascular Injuries with a Fasciotomy 
Grouped by Amputation 

Characteristic No Amputation 
(N = 175) 

Amputation 
(N = 11) P-Value1 

Age, Median (Q1, Q3) 26 (22, 34) 25 (22, 35) 0.6899 
Gender, n (%)   >.9999 

Male 169 (96.6%) 11 (100%)  
Female 6 (3.4%) 0 (0.0%)  

Race, n (%) (n=155) (n=10) 0.0056 
White 36 (23.2%) 0 (0.0%)  
Black 113 (72.9%) 7 (70.0%)  
Asian 2 (1.3%) 0 (0.0%)  
Other 4 (2.6%) 3 (30.0%)  

ISS, Median (Q1, Q3) 10 (9, 17) 20 (10, 27) 0.0216 

TRISS, Median (Q1, Q3)  0.99 (0.96, 0.99) 
(n=162) 

0.94 (0.87, 0.98) 
(n=9) 0.0752 

AIS, Median (Q1, Q3) 3 (3, 4) 3 (3, 4) 0.1370 
Hospital Days, Median (Q1, Q3) 12 (7, 19) 19 (12, 45) 0.0349 
Ventilator Days, Median (Q1, Q3) 0 (0, 1) 6 (4, 14) <0.0001 
ICU Days, Median (Q1, Q3) 2 (1, 4) 8 (5, 14) <0.0001 

Vascular Injury repair > 24 hours, n (%) 1 (1.1%) 
(n=95) 

1 (11.1%) 
(n=9) 0.1664 

Transfusion Prior to Hospital Stay, Median (Q1, 
Q3) 

0 (0, 0) 
(n=117) 

0 (0, 1) 
(n=4) 0.0992 

Transfusion During Hospital Stay, Median (Q1, 
Q3) 

0 (0, 2) 
(n=174) 2 (0, 5) 0.1165 

Admission Fluids, Median (Q1, Q3) 2 (1, 5) 
(n=109) 

2 (1, 4) 
(n=4) 0.7470 

Admission Pulse, Median (Q1, Q3) 98 (84, 117) 
(n=173) 106 (52, 112) 0.5188 

Admission Respiratory Rate, Median (Q1, Q3) 20 (17, 24) 
(n=166) 

17 (14, 23) 
(n=10) 0.2514 

Admission SBP, Median (Q1, Q3) 114 (90, 136) 
(n=173) 

85 (74, 107) 
(n=9) 0.0269 

Admission GCS, Median (Q1, Q3) 15 (14, 15) 
(n=171) 14 (3, 15) 0.0540 

Procedure, n (%)   0.0229 
Endovascular Repair 14 (8.0%) 0 (0.0%)  

Open Repair 60 (34.3%) 0 (0.0%)  
Combined Approach 90 (51.4%) 11 (100%)  

Neither 11 (6.3%) 0 (0.0%)  
Complications, n (%) 56 (32.0%) 10 (90.9%) 0.0002 

MTP Initiation, n (%) 17 (23.0%) 
(n=74) 

1 (33.3%) 
(n=3) 0.5556 

Mortality, n (%) 7 (4.0%) 4 (36.4%) 0.0018 
Discharge Status, n (%) (n=168) (n=7) 0.0001 

Home 126 (75.0%) 0 (0.0%)  
Skilled Nursing 8 (4.7%) 2 (28.6%)  

Rehabilitation Center 28 (16.7%) 4 (57.1%)  
Other 6 (3.6%) 1 (14.3%)  

 



Trauma center activity and surge response during the early phase of the COVID-19 pandemic—the 
Philadelphia story  
 
Authors: Zaffer Qasim, MBBS1, Lars O. Sjoholm, MD2, Jill Volgraf, RN2, Stephanie Sailes, BSN3, 
Michael L. Nance, MD4, Diane H. Perks, DNP4, Harsh Grewal, MD, 5,6, Loreen K. Meyer, MSN7, Janelle 
Walker7, George J. Koenig, DO8, Julie Donnelly, MSN, RN8, John Gallagher, DNP9, Elinore Kaufman, 
MD9, Mark J. Kaplan, MD3, Jeremy W. Cannon, MD, SM9,10 
 
1Department of Emergency Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA 
2Trauma and Surgical Critical Care, Department of Surgery, Lewis Katz School of Medicine at Temple University, Philadelphia, PA 
3Division of Trauma, Department of Surgery, Einstein Healthcare Network, Philadelphia, PA 
4Division of Pediatric General, Thoracic, and Fetal Surgery, Children’s Hospital of Philadelphia, Philadelphia, PA 
5Section of General, Thoracic, and Minimally Invasive Surgery, St. Christopher’s Hospital for Children, Philadelphia, PA 
6Department of Surgery, Drexel University College of Medicine, Philadelphia, PA 
7Department of Trauma, St. Christopher’s Hospital for Children, Philadelphia, PA 
8Division of Trauma Surgery, Thomas Jefferson University Hospital, Philadelphia, PA 
9Division of Traumatology, Surgical Critical Care and Emergency Surgery, Perelman School of Medicine at the University of Pennsylvania,  
10Leonard Davis Institute of Health Economics, University of Pennsylvania, Philadelphia, PA 
 
Presenting Author:  J. W. Cannon, MD 
 
Objectives: The COVID-19 pandemic has stressed all facets of healthcare delivery. The Level I trauma 
centers in Philadelphia collaborated to implement guidance from the American College of Surgeons 
Committee on Trauma and the Pennsylvania Trauma Systems Foundation to maintain trauma access 
during the pandemic. For this report, we examined the volume, acuity, and mechanisms of presenting 
trauma patients and the number and acuity of COVID-19 admissions during the pandemic. We also 
assessed the geospatial relationship between firearm incidents and COVID-19 case density. Finally, we 
collated the collaborative measures taken to maintain trauma access and team safety and evaluated the 
effect of these measures.  
 
Methods: A weekly teleconference involving the Trauma Program Medical Directors (TMDs) and 
Trauma Program Managers (TPMs) from the four adult and two pediatric Level I centers served as a 
forum to provide updates on trauma center status and COVID activity, to discuss guideline 
implementation, and to share clinical care lessons learned. After Institutional Review Board approval, we 
then conducted a retrospective review of trauma registry and PTOS data from these centers from Mar 9 to 
Apr 19, 2020 as compared to the same time in 2019. COVID+ patient data during this time was also 
reviewed for patient volume and acuity. The relationship between COVID+ density and shooting events 
was evaluated using open source data. 
 
Results: Over the first six weeks of the pandemic, trauma contacts totaled 1,058 patients across all 
centers representing a 20% decrease compared to the same time last year. However, the number of 
penetrating trauma cases increased (251 [23.7%] vs 233 [17.5%], p<.001) with a significant correlation 
between shooting locations and high-density COVID areas (p=.022). Philadelphia trauma centers 
admitted a total of 1,413 confirmed COVID-19 patients during this time, and 23% required mechanical 
ventilation. Divert status was activated for 1.6% of available hours, and five of six centers remained open 
to all trauma transfers over the entire study period. 
 
Conclusion: Through deliberate efforts to adapt national and state guidelines and to share lessons 
learned, the Level I trauma centers in Philadelphia maintained trauma access while simultaneously 
responding to the high-acuity infectious pandemic. This approach can be employed by other metropolitan 
areas and trauma systems to assure readiness during a prolonged crisis with large volumes of high-acuity 
trauma and non-trauma patients. 
 



THE HOMELESS POPULATION: MEDICAL REFUGEES IN A MATURE TRAUMA SYSTEM 
 

Edward Skicki, DO; Eric Bradburn, DO, FACS; Madison Morgan, BS; Kellie Bresz, MS; 
Frederick Rogers MD, FACS 

 
Presenting Author: Edward Skicki DO 

 
Lancaster General Health/Penn Medicine, Lancaster, PA, USA 

 
OBJECTIVES: On any day, there are >15,000 homeless statewide. Little research has examined the 
relationship between homeless and traumatic injuries. We sought to evaluate outcomes in this population. 
We hypothesized that, of trauma patients, those who are homeless have a higher mortality compared to 
those who are not homeless. 

METHODS: The Pennsylvania Trauma Outcome Study (PTOS) database was retrospectively queried 
from 2003-2018 for all adult (age≥15) trauma patients admitted to trauma centers in Pennsylvania. A 
homeless patient was defined as individual noted to be homeless on admission or had homeless as their 
discharge status. Patient demographics, comorbidities, and clinical variables were compared between 
homeless and non-homeless trauma patients to determine potential differences. A logistic regression 
model controlled for age, gender, injury severity, injury type, admission GCS and SBP assessed the 
adjusted impact of homelessness on morbidity and mortality. 

RESULTS: From the PTOS query, 773 homeless patients were identified. Homeless patients were more 
likely to be male, younger, black and of Hispanic ethnicity. Compared to non-homeless, they were more 
likely to have a positive drug screen or mental illness at the time of injury. Homeless patients were not 
more significantly injured than their counterparts; however, in unadjusted analysis, homeless patients had 
a higher rate of mortality (13.32% vs. 6.01%, p<0.001) (Table 1). In adjusted analysis, the homeless had 
significantly higher odds of both complications (AOR: 3.11; 95%CI: 2.64-3.66, p<0.001) and mortality 
(AOR: 1.79; 95%CI: 1.29-2.50, p=0.001). 

CONCLUSION: Although homeless patients were not more severely injured than the general trauma 
population, they had significantly higher odds of both complications and mortality. This population 
represents a vulnerable community in need of medical intervention and injury prevention programs. 

  



Table 1. Univariate analysis of homeless patients from PTOS database 

 Homeless (%) Non-Homeless (%) p-value 
Male sex 82.41 59.34 <0.001 
Age, mean (±SD) 47.94 (±20.46) 54.03 (±23.46) <0.001 
Positive Drug Screen 24.74 18.04 0.001 
Presence of Mental Illness 23.67 19.70 0.005 
Race 
   White 
   Black 

 
56.11 
33.33 

 
80.53 
16.33 

 
<0.001 

Hispanic Ethnicity 9.56 4.70 <0.001 
Mortality 13.32 6.01 <0.001 
ISS, mean (±SD) 11.86 (±11.21) 11.79 (±10.07) 0.851 
SD = standard deviation; ISS = injury severity score 

 



REPEAT IMAGING OF BLUNT SPLENIC INJURIES BY STANDARD PROTOCOL 
IDENTIFIES EARLY COMPLICATIONS 

 
Lindsey L. Perea, DO; Kelsey L. Fletcher, MD; Madison E. Morgan, BS; Banan W. Otaibi, BS;  

Kellie E. Bresz, MS; Joshua P. Hazelton, DO 
 

Presenting Author: Lindsey Perea DO 
 

Lancaster General Health/Penn Medicine, Lancaster, PA, USA 
 
OBJECTIVES: Institutional variance exists in the management of blunt splenic injuries. Currently, there 
are no definitive recommendations guiding the utilization or timing of repeat imaging in these patients. 
This study examines the rate of delayed complications (pseudoaneurysm, increased hemoperitoneum, 
injury progression, abscess, vascular thrombosis, pancreatic fistula, arteriovenous fistula, delayed contrast 
extravasation, etc.) and subsequent intervention (operative or interventional radiologic) in patients with 
blunt splenic injuries who undergo repeat imaging. 
 
METHODS: A three-year (2017-2019), retrospective, two-institution study was conducted of adult 
patients (≥18 years) with blunt splenic injuries. Both institutions subsequently submit their data to the 
Pennsylvania Trauma Outcome Study (PTOS) database. Patients were stratified based on whether repeat 
imaging was performed, and reason for reimaging: standard protocol (SP) or physician discretion (PD) 
based on clinical findings. The incidence of organ specific complications and need for subsequent 
intervention was examined.  
 
RESULTS: Of 235 patients included in the study, 105 (45%) underwent repeat imaging [computed 
tomography (CT), n=102 or ultrasound (US), n=3]. Thirty-eight (36%) patients underwent imaging due to 
SP and 67 (64%) due to PD. The mean time to repeat imaging was shorter in the SP group than in the PD 
group (2.4 ± 1.9 days versus 5.2 ± 4.4 days, p=0.0004). Organ specific delayed complications were found 
in 18 (47%) SP patients versus 28 (42%) PD patients (p=0.683). Interventions for complications were 
performed in 10 (56%) SP patients versus 6 (21%) PD patients (p=0.027). 
 
CONCLUSION: Our data demonstrates that patients with blunt splenic injuries should undergo repeat 
imaging following a standard protocol to assess for delayed complications. Nearly half of patients with 
splenic injuries reimaged based on a standard protocol were found to have a complication, with more than 
half of this group requiring intervention. These complications were identified and treated earlier than 
complications found on repeat imaging performed due to physician discretion. A standard approach to 
early repeat imaging of blunt splenic injuries will allow for prompt identification and treatment of delayed 
complications.  
 



DISPARITIES IN RURAL VS URBAN FIELD TRIAGE: RISK AND MITIGATING FACTORS FOR 
UNDERTRIAGE 
 
Andrew-Paul Deeb MD, Heather M. Phelos MPH, Andrew B. Peitzman MD, Timothy R. Billiar MD, 
Jason L. Sperry MD MPH, Joshua B. Brown MD MSc 
 
University of Pittsburgh Medical Center Presbyterian 
 
Presenter: Joshua B. Brown, MD 
 
Objectives: There are well known outcome disparities among patients injured in rural versus urban settings. 
Many cite access to care; however, the causal mechanisms are not well defined. One potential factor is 
differences in field triage. Our objective was to evaluate differences in prehospital under-triage (UT) in rural 
versus urban settings. 
 
Methods: Adult patients in PTOS 2000-2017 were included. Rural/urban setting was defined at the county-
level according to the Pennsylvania Trauma Systems Foundation (Fig 1). Rural/urban classification was 
performed for patients and trauma centers. UT was defined as patients with physiologic or anatomic triage 
criteria from the national field triage guidelines who were not initially transported to a level 1 or 2 trauma 
center. Logistic regression determined the association between UT and patient rural/urban setting while 
adjusting for transport distance and prehospital time. Models were expanded to evaluate the effect of individual 
triage criteria, trauma center rural/urban setting, and transport mode on UT. Subgroup analysis was performed 
among rural counties to determine if the presence of trauma system resources (trauma center or air medical 
base) within the county influences UT.  
 
Results: 453,112 patients were included (26% rural). UT was higher in rural vs urban patients (8.6% vs 3.4%, 
p<0.01). UT was associated with increased mortality (OR 1.17; 95%CI 1.09-1.25, p<0.01). Rural setting was 
associated with UT after adjusting for distance and prehospital time (OR 3.52; 95%CI 1.82-6.78, p<0.01). 
Different triage criteria were associated with UT in rural vs urban settings (Fig 2). Rural setting was associated 
with UT for patients transported to an urban trauma center (OR 3.32; 95%CI 1.75-6.25, p<0.01), but not a 
rural trauma center (OR 0.68; 95%CI 0.08-5.53, p=0.72). Rural setting was associated with UT for ground 
transport (OR 5.01; 95% 2.65-9.46, p<0.01) but not air transport (OR 1.18; 95%CI 0.54-2.55, p=0.68). In 
subgroup analysis UT was lower for patients from rural counties with trauma system resources within the 
county (8.2% vs. 9.4%, p<0.01); however, when adjusted for prehospital time, distance, and transport mode UT 
was not associated with presence of trauma system resources within the county (OR 0.85; 95%CI 0.40-1.80, 
p=0.67).  
 
Conclusion: UT is more common in rural settings and associated with increased mortality. Specific triage 
criteria are associated with UT in rural settings. Lack of a rural trauma center requiring transfer to an urban 
center is a risk factor for UT of rural patients. Air medical transport mitigated the risk of UT in rural patients. A 
trauma center or air medical base is not necessary within each rural county to mitigate UT. Poor trauma system 
access resulting in UT plays a role in rural disparities. Educational interventions and optimizing system resource 
organization may reduce UT and help close the gap between rural and urban communities.  
 
 
 
 
 
 
 
 
 
 



 

 
 
 
Figure 1. Urban and rural counties with trauma center and helicopter base locations in Pennsylvania. Urban 
counties are shaded purple while rural counties are shaded green. Sixty-minute coverage areas are overlaid. 



 

Figure 2. Adjusted odds ratio and 95% confidence intervals of under-triage for each of the physiologic and 
anatomic triage criteria in the National Field Triage Guidelines. Solid black diamonds represent effect in rural 
setting; hollow diamonds represent effect in urban setting. Error bars represent 95% confidence interval. 95% 
confidence interval crossing odds ratio of 1.0 (vertical dotted line) are non-significant. 
 



PINA TEMPLETON INJURY PREVENTION RESEARCH 

Bleeding Control in Our Local Schools  

Presenting Author: Loreen Evans MSN, RN, CCNS, CEN, TCRN- Crozer Chester Medical Center  

Background: Violence is prevalent in elementary and secondary schools in the United States. Efforts are 
focused on teaching administrators, teachers, staff and students how to control bleeding from gunshot 
wounds.  

Objectives:  

To provide Stop the Bleed training to all public schools in Delaware County, PA.  

To have educational retention, for at least 3 months, of the bleeding control concepts taught utilizing 
pre course, post course and follow-up surveys.   

Methods: 

The level II trauma center offered free Stop the Bleed training to all public schools in Delaware County 
Pennsylvania.  Administrators, teachers and staff who attended the training were surveyed, using a 
likert scale three times. The survey was administered at the start of the training, after the training was 
complete and 3-6 months’ post training via a survey that was dropped off at the school. After the 
training was completed, each trained school received combat tourniquets, quick clot and eight Stop the 
Bleed kits.   

Results: 

Sixty percent public school districts, with multiple schools, in the county were trained by Crozer Chester 
Medical Center. The other forty percent of school districts were trained by other trauma centers in the 
area.  

The pre course survey showed that 50% of teachers and faculty were somewhat or extremely 
uncomfortable with how to use a tourniquet.  The pre course survey showed that 4% of teachers and 
faculty had ever used a tourniquet.  

Data from the post course survey showed 92% of teachers and faculty were comfortable with using a 
tourniquet. Nighty-eight percent of those surveyed also said they would use a tourniquet, if they 
encountered a life threatening bleed 

A question asked on the survey was, “Do you think schools would need a refresher in this 
training”. The 3-6 month follow up surveys indicated that 100% of the teachers and faculty agreed a 
refresher Stop the Bleed course would be beneficial. Another question asked on the 3-6 month follow 
up survey was “How can you stop bleeding”. The answer was tourniquet, packing and pressure. 100% of 
those surveyed answered this question correctly.   



 

Conclusion:  

According to Everytown.org, there were 130 incidents of gunfire on school grounds in 2019, on average, 
10 school shooting(s) each month.  There has been an increase in penetrating trauma in schools, the 
need for basic bleeding control training continues to be a necessity to aid in increasing lives saved. 
Teachers and staff welcomed the opportunity to be trained.  Based on post course survey, One hundred 
percent of teachers and faculty trained “agreed” that “their school benefited from the training”. As 
mentioned above, all of the schools surveyed realized the value of the training and 100% asked for a 
refresher course.  
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Objectives 

The 8-week A Matter of Balance (MOB) falls intervention has been found to reduce fear of 

falling for participants aged 60 years and older.  However, location and transportation continue 

to be among the most frequently cited reasons for MOB participant attrition. WellSpan - York 

Hospital (YH), Department of Trauma Services would like to address these barriers to falls 

prevention efficacy by meeting the target population where they reside. We sought to examine 

the disparity between York County (YC) elderly fall patient locations of residence and locations 

where MOB classes have been held. 

Methods 

To assess YC elderly falls, all simple fall occurrences for patients aged 60 years and older, 

admitted to YH between June 8, 2014 and June 7, 2019 (i.e. the last 5 years that data were 

available), were queried from the trauma patient registry. Patient descriptive statistics 

(demographics, severity of injury, in-hospital mortality, and total length of hospital stay) were 

conducted prior to mapping geographic information (zip codes of top YC elderly fall locations 

and YC zip codes where MOB classes were held). Elderly fall rates were then computed by zip 

code and compared to the number of MOB classes held within those zip codes. 

Results 

A total of 2199 patients met criteria. Fourteen-hundred and thirty-two (65.1%) were female. 

The number of patients per age range group was: age 60-69 years = 369 (16.8%), age 70-79 

years = 547 (24.9%), age 80-89 years = 840 (38.2%), age 90-99 years = 437 (19.9%), and age 

≥100 years = 6 (0.3%). The sample had a median Injury Severity Score of 5 (Range = 1-75). In- 

hospital mortality was 4.3%.  Median length of hospital stay was 4 days (Range = 0-116). The 

proportion of patients who resided within the same zip code where they fell was 86%. The 

majority of patients (1813; 82.4%) were within the top 10 zip code areas.   

The top 10 YC elderly falls patient areas are presented in Table 1 by residential zip code. To 

control for population, average elderly fall rates per 1000 adults ≥60 years of age were 

calculated using the formula: 

 

Average # of simple fall patients ≥ 60 years of age per year 

Population ≥ 60 years of age (2010 Census data) 
X 1000 



Chart 1 displays a visual representation of these data. The number of MOB classes held within the 

top 10 YC elderly falls areas are presented by zip code in Table 2, with respective data presented 

visually within Chart 2. 

Conclusions 

We identified areas most in need of falls prevention classes but were receiving them limitedly or 

not at all. Zip codes 17331 (Hanover), 17313 (Dallastown), and 17356 (Red Lion) are in the top 

10 YC areas of elderly simple fall occurrences and patient residence, yet, to date, no MOB 

classes have been held there. Furthermore, 17361 (Shrewsbury), 17406 (Hellam), and 17404 

(West York) are among the highest average elderly fall rate areas, but each of these locations 

have only had 1 MOB class held there, thus far. Resources should be directed towards these 

areas to ensure highest efficacy of elderly falls prevention efforts 

 



Table 1. Top 10 York County Population-adjusted Elderly Fall Areas by Residential Zip Code (n = 1813) 
 

 

 

 
Residential Zip Code 

 
# of Falls Patients ≥ 60 
Years of Age (6/8/14 - 

6/7/19) 

 

 
Average # of Fall Patients ≥ 

60 Years of Age per Year 

 

 
Population ≥ 60 Years of 

Age (2010 Census) 

 
Average Elderly Fall Rate 

per 1000 Adults ≥ 60 
Years of Age 

17361 71 14.2 1658 8.56 

17313 96 19.2 2251 8.53 

17403 331 66.2 7941 8.34 

17404 256 51.2 6200 8.26 

17408 212 42.4 5549 7.64 

17315 197 39.4 5250 7.50 

17402 308 61.6 8684 7.09 

17356 92 18.4 4234 4.35 

17406 98 19.6 4715 4.16 

17331 152 30.4 11247 2.70 



Chart 1. Population-Adjusted Elderly Fall Rates by Residential Zip Code 

 

 

17361 



Table 2. Number of Matter of Balance Classes Held Within Top 10 York County Elderly 

Falls Areas (2017–2019) 
 

York County Residential Zip Code # of MOB Classes Held (2017-2019) 

17361 1 

17313 0 

17403 14 

17404 1 

17408 2 

17315 5 

17402 9 

17356 0 

17406 1 

17331 0 

 

  



Chart 2. Number of Matter of Balance Classes Held Within Top 10 York County Elderly Falls Areas (2017-2019) 
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