
• Electronic medical records were reviewed for adult
orthopaedic surgery patients treated at University
Medical Center (UMC) who have sustained a bone
fracture related to ballistic trauma from April 2023
to March 2026. 

• Data extracted includes demographics (age, sex,
ethnicity), health characteristics, injury
characteristics, Area Deprivation Index (ADI),
treatments, and outcomes. 

• ADI is a composite measure of social disadvantage
and is calculated by national percentile and state
decile. Higher ADIs represent greater social
disadvantage.  

• Regression analysis was used to test for
association between ADI and clinical outcomes
while controlling for subject demographics using
Stata/SE 19.

Discussion and Limitations

Methods

1. Gramlich J. What the data says about gun deaths in the U.S. Pew Research Center. March 5, 2025. 
https://www.pewresearch.org/short-reads/2025/03/05/what-the-data-says-about-gun-deaths-in-the-
us/
2. Brown TD, et al. The impact of gunshot wounds on an orthopaedic surgical service in an urban 
trauma center. J Orthop Trauma. 1997;11(3):149-153. 
3. Maqungo S, et al. Gunshot injuries to the lower extremities: Issues, controversies and algorithm of 
management. Injury. 2020;51(7):1426-1431. 
4. Stewart SK, et al. Fracture union rates across a century of war: a systematic review of the 
literature. BMJ Mil Health. 2020;166(4):271-276. 
5. Davis KM, et al. Muscle-bone interactions during fracture healing. J Musculoskelet Neuronal 
Interact. 2015;15(1):1-9.
6. Lemos DR, et al. Skeletal muscle-resident MSCs and bone formation. Bone. 2015;80:19-23. 
7. Harry LE, et al. Comparison of the healing of open tibial fractures covered with either muscle or 
fasciocutaneous tissue in a murine model. J Orthop Res Off Publ Orthop Res Soc. 2008;26(9):1238-
1244. 8. Metcalf KB, et al. Comparison of Clinical Outcomes After Intramedullary Fixation of Tibia 
Fractures Caused by Blunt Trauma and Civilian Gunshot Wounds: A Retrospective Review. J Orthop
Trauma. 2020;34(6):e208-e213. 
9. Su CA, et al. Outcomes of tibia shaft fractures caused by low energy gunshot wounds. Injury. 
2018;49(7):1348-1352. 
10. Prather JC,, et al. Civilian Ballistic Tibia Shaft Fractures Compared With Blunt Tibia Shaft 
Fractures: Open or Closed? J Orthop Trauma. 2021;35(3):143-148. 
11. Kiwinda LV, et al. Relationship Between Social Determinants of Health and Patient Outcomes 
After Orthopedic Trauma. Orthop Clin North Am. 2025;56(3):197-203. 
12. Handcox JE, et al. Nutrition and Vitamin Deficiencies Are Common in Orthopaedic Trauma 
Patients. J Clin Med. 2021;10(21):5012. 

References

Outcome Disparities Following Ballistic Fractures 
with Soft Tissue Injury
Daniel Zuckerman 1, Richard Harkrider1, Gavin Dennis1, Jessica Rivera, MD, PhD 1,2

1 LSUHSC School of Medicine, 2 Department of Orthopedic Surgery, Louisiana State University Health Sciences Center – New Orleans
dzucke@lsuhsc.edu

Objective and Significance

This study aims to:
• Describe fracture healing outcomes following bone

fractures sustained due to ballistic injuries
• Examine the impacts of social determinants of

health (SDOH) effects on orthopedic outcomes
such as nonunion, loss of follow-up, infection, and
reoperation. 

We hypothesize that social disadvantage would be
associated with adverse fracture outcomes.

• Preliminary analysis included 32 patients with femur fractures 
from ballistic trauma. 

• Mean distance from the subjects’ homes and UMC was 54 
miles (range 2.7-504 miles) 

• The mean ADI national percentile was 76.4 ± 9.3 (range 58-
96). 

• Increasing ADI was positively associated with more likely 
loss of follow up (β= 18.2 [95% CI 2.0-34.4]; p= .037). 

• Distance from home to UMC was not associated with loss of 
follow up. 

Results ResultsIntroduction

• Gunshot fractures are a common and expensive
traumatic injury in many major cities. 

• Over 40% of gunshot wound patient present with
more than one orthopedic injury with nearly 20%
requiring immediate orthopedic surgical
intervention. Common sites of injury for GSWs
include the femur and the tibia, both of which are at
risk for several serious orthopedic complications
such as infection, reoperation, and non-union. 

• The healing process of bone is biologically complex
with many factors contributing to its success such
as the interaction between muscle and bone.

• Previous studies have explored the similarities
between GSW fractures and open fractures due to
the shared damage to surrounding soft tissues and
its potential implications in the healing process.

• Socioeconomic disadvantage in our patient
population may contribute to higher rates of surgical
complications such as infection and nonunion. 

• The cumulative effects of soft-tissue disruption,
decreases in muscle-bone interactions, and nutrient
deficiencies driven by socioeconomic disparities
may lead to increased negative outcomes following
ballistic injuries with skeletal fracture.

• Mean age was 34 years (range 17-76 years)
• 81% of the subjects were male
• 81% of subjects were African American
• 72% of subjects received free care or were

covered by Medicaid
• 75% of subjects did not return to clinic per

instructions and were considered lost to follow
up prior to complete healing (typical clinical
course of 1 year)

• Complications related to soft tissue infection 
and  bone healing requiring reoperation  
occurred in four patients

• Loss to follow up may have affected the ability 
of the study to accurately capture short- and 
long-term complications of ballistic fracture 
injuries. 

• The preliminary results highlight the large catchment 
area for which UMC provides acute traumatic 
orthopedic care and a patient population with high 
social disadvantage.

• ADI was positively associated with loss to follow up 
while patient residence to hospital distance was not. 
This suggests that social disadvantage affected 
patients’ access to care to a greater degree than 
potentially large physical distances. 

• Limitations to this study include a potential inability to 
adequately capture negative surgical outcomes in 
patients due to loss of follow up. Preliminary data 
indicated a low rate of infection and non-union; 
however, this may be due to the high rate of loss of 
follow. 

• Further work on this study will seek to understand 
other factors impacting patient outcomes following 
ballistic fracture injuries such as nutrition and other 
socioeconomic variables.

54 miles

Figure 1:  Map of catchment area based on home addresses of subjects 
treated at UMC following ballistic related femur fracture (below)

Figure 2:  Plot of 
ADIs for subjects 
who lived within 
100 miles of UMC 
catchment area. 
(left)
Notable 
observation is that 
no patients had an 
ADI at or below 
50% national 
percentile (dash 
line) emphasizing 
high level of socio-
economic 
deprivation of 
patient population
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