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Original Article

Objective: This study aims to characterize the demographic, clinical, and radiological features of gunshot 
wound (GSW) patients as well as identify predictors of prolonged hospitalization.
Methods: In this retrospective study, a consecutive sampling method was used, including all patients with 
GSWs in any anatomical region. Data collection included demographic and clinical information, radiological 
findings, treatment specifics, and outcome variables, such as hospitalization length of stay (LOS) as the primary 
outcome. To identify predictive factors associated with prolonged LOS, logistic regression analysis was used.
Results: We studied 212 GSW cases, including 95.8% were men and 4.2% were women. The mean age of the 
studied group was 30.17±7.80 years. GSWs occurred in extremities (80.2%), abdomen (9.0%), thorax (4.7%), 
and head or neck (5.2%). Two patients (0.9%) had both abdominal and thoracic GSWs. The most prevalent 
radiological study was an X-ray (83.0%). Patients with head and neck GSWs had the longest emergency 
department stay, while patients with abdominal GSW patients had the shortest (p=0.068). The highest rates 
of blood product transfusion were observed in abdominal GSWs (63.2%), emergency surgery (63.2%), and 
ICU admission (42.1%). Head and neck GSWs had the longest hospitalization LOS (7.5 days). Longer LOS 
was significantly associated with abnormalities in radiological findings, receiving blood products, and ICU 
admission (p≤0.001). Significant predictors of prolonged LOS were major abnormalities in radiological findings 
[odds ratio (OR)=5.3; 95% confidence interval (CI):2.8-10.2], head and neck GSWs (OR=6.1; 95% CI:1.2-31.9), 
and blood product transfusion (OR=4.1; 95% CI: 1.0-16.3).
Conclusion: This study provides insights into factors influencing prolonged hospitalization in GSW patients, 
highlighting the importance of radiological findings, head and neck injuries, and blood product transfusion.

Please cite this paper as:
Aghili SH, Zardoui A, Farhang Ranjbar M, Baratloo A. Demographics, Radiological Findings, and Predictors of Prolonged Hospitalization 
in Civilian Gunshot Wound Patients. Bull Emerg Trauma. 2023;11(4):190-195. doi: 10.30476/BEAT.2023.100565.1473.

*Corresponding author: Alireza Baratloo
Address: Research Center for Trauma in Police Operations, Directorate of Health, 
Rescue & Treatment, Police Headquarter, Tehran, Iran. 
e-mail: alirezabaratloo@yahoo.com

Received: October 18, 2023
Revised: November 24, 2023
Accepted: December 3, 2023

Keywords: Gunshot; Radiologic findings; Hospital length of stay; Trauma.

Copyright: ©Bulletin of Emergency And Trauma (BEAT).This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License. 



Gunshot wound: imaging and hospitalization

www.beat-journal.com  191

Introduction

Firearm violence is a major cause of death, 
disability, and economic loss worldwide [1]. 

Gunshot wounds (GSWs) are responsible for 
nearly 40,000 deaths in the United States each 
year, making them a major public health concern. 
What makes these injuries particularly noteworthy 
is their dual impact on substantial morbidity and 
disproportionately affecting a younger age group [2, 
3]. GSWs account for a substantial portion of trauma 
cases, necessitating extensive healthcare resources 
and expertise for their management [2, 4]. 

While rates of firearm injuries differ around the 
world, numerous countries face the challenges 
presented by GSWs [1]. These challenges necessitate a 
comprehensive assessment of patient characteristics, 
clinical symptoms, and risk factors for longer 
hospital stays. Furthermore, in recent years, there has 
been an increasing recognition of the advantages of 
selective non-operative management for GSWs. This 
highlights the importance of accurate radiological 
assessments in treating GSW patients and indicates 
a shift toward a more detailed approach to managing 
these injuries [5, 6].

This study aims to shed light on GSW patients’ 
demographic, clinical, and radiological features, as 
well as their impact on hospitalization outcomes. 
These kinds of studies are significant because they 
can assist healthcare providers, trauma centers, and 
policymakers in better understanding the specific 
needs of GSW patients. Moreover, by identifying 
factors that contribute to lengthier hospital stays, 
they can assist in developing targeted strategies to 
improve trauma care efficiency. Additionally, the 
findings might help in allocating resources such as 
blood products and critical care services to GSW 
patients who require them the most.

Materials and Methods

This retrospective cross-sectional study was 
conducted at Sina Hospital, Tehran, Iran, from 2020 
to 2022. We obtained the required data from the 
hospital data bank, which covers data from multiple 
medical facilities and trauma centers. A consecutive 
sampling method was employed, and all the patients 
who were presented with civilian GSWs to any 
anatomical region of the body, and had complete 
data on radiological evaluation results, treatments 
administered, and the duration of hospitalization 
were enrolled. Based on a previous study [7], and 
with a 5% accuracy rate and a 95% confidence 
interval, a sample size of 174 patients was sufficient 
to meet the objectives of the study. However, to 
achieve better results, 212 patients were included in 
the present study. 

We collected data on demographic information 
such as age and sex, clinical characteristics at 
admission (systolic blood pressure [SBP)], diastolic 

blood pressure [DBP], pulse rate [PR], respiratory 
rate [RR], Generalized Coma Score [GCS], and 
revised trauma score [RTS]). Besides, details on 
the diagnostic radiological modalities, radiological 
findings, and treatment characteristics such as 
Emergency department Length of stay (EDLOS), 
use of blood products, Intensive Care Unit (ICU) 
admission, ICU length of stay (LOS), ventilator use, 
days on ventilator, and outcome variables such as 
hospitalization LOS and death (pertains to fatalities 
resulting from injuries caused by GSW with a focus 
on occurrence exclusively during the hospital stay) 
were gathered. Pathologic findings were divided 
into two categories to improve statistical power and 
interpretability: “Normal or minor Abnormality”, 
which included conditions such as soft tissue damage 
or normal, and “Significant Abnormality”, which 
included conditions such as a bone fracture or 
vascular damage in extremities, intraperitoneal air or 
intraperitoneal fluid in the abdomen, hemothorax or 
pneumothorax in the chest, and cerebral hemorrhage 
in head and neck of the GSWs.

The quantitative data were expressed as 
mean±standard deviation (SD) and median 
[interquartile range (IQR)]. Categorical data were 
summarized using frequencies and percentages. 
Before analysis, the normality of continuous 
variables was assessed using the Shapiro-Wilk and 
Kolmogorov-Smirnov tests. The Mann-Whitney U test 
was used to compare quantitative variables between 
the two groups, and the Chi-square and Fisher exact 
tests were used for categorical variables. Hospital 
LOS, which was initially considered a continuous 
quantitative variable, was subsequently dichotomized 
into “short stay (0-3 days)” and “long stay (>3 days)” 
categories. A univariate logistic regression analysis 
was conducted to identify potential predictors of a 
prolonged LOS. Subsequently, a multivariate logistic 
regression analysis was performed using the stepwise 
method to determine the independent predictors of 
prolonged LOS. The results were presented as odds 
ratio (OR) and 95% confidence interval (CI). All 
statistical analyses were conducted using IBM SPSS 
Statistics, version 25.0. A p-value of less than 0.05 
was considered statistically significant.

Results

In the present study, 212 individuals with GSWs 
were evaluated. The mean age of the participants was 
30.17±7.80 years. Of these patients, 203 (95.8%) were 
male and 9 (4.2%) were female. 170 (80.2%) patients 
had a GSW on their extremities, 19 (9.0%) patients 
had abdominal GSW, 10 (4.7%) patients had thoracic 
GSW, and 11(5.2%) patients had GSW in their head 
and neck region. Two patients (0.9%) experienced 
both abdominal and thoracic GSWs. The mean 
RTS score for patients at the time of admission was 
3.96±0.34. The median ED stay was 135 (IQR: 55-
240) minutes (Table 1).
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Of the total population, X-rays were conducted 
on 176 (83.0%) patients, CT scans on 128 (60.4%) 
patients, and ultrasonography on 24 (11.3%) patients. 
At the same time, MRI was the least prevalent 
radiological study, conducted for only 7 (3.3%) 
patients. In patients with extremities GSWs, the 
most commonly performed radiological study was 
an X-ray (163 [95.9%]). A CT scan was the most 
commonly done radiological study in patients with 
abdominal, thoracic, and head and neck GSWs 

(Table 1). Unfortunately, three patients (1.4%) died, 
of which one had thoracoabdominal GSWs, one had 
head and neck GSW, and one had abdominal GSW. 

Patients with head and neck GSW had the longest 
EDLOS, with a median stay of 150 minutes (IQR: 
40-215). Patients with abdominal gunshot wounds, 
on the other hand, had the shortest EDLOS, with a 
median of 60 minutes (IQR: 20-135). Despite these 
variations, the GSW’s location was not significantly 
associated with the EDLOS (p=0.068). Blood 

Table 1. Patients’ characteristics and outcomes regarding the GSW location
Variables Total

N=212
Extremity
N=170

Abdomen
N=19

Thorax
N=10

Head and Neck
N=11

Demographics and admission characteristics
Sex (male) 203 (95.8) 164 (96.5) 18 (94.7) 9 (90) 10 (90.9)
Age (years) 30.2±7.8

30 (25-36)
30.4±7.9
30 (24-35.25)

31.8±6.9
32 (25-36)

33.5±9.4
32.5 (26.75-42)

28.3±4.4 
28 (25-31)

SBP (mmhg) 121.3±11.1
120 (112-129)

121.6±11.0
120 (111.5-129)

118.6±13.2
115 (110-120)

122.9±8.4
123 (115.25-130)

120.6±9.0 
120 (110-130)

DBP (mmhg) 75.3±10.5
75 (70-80)

75.6±10.9
75 (70-80)

74.0±10.0
73 (70-80)

76.1±8.3
76.5 (69.75-80)

74.1±3.3 
75 (70-75)

Heart rate 84.8±11.8
80 (78-90)

84.5±10.7
80 (78-90)

89.1±19.2
81 (78-100)

86.8±9.5
87 (80-95.5)

79.1±12.4 
78 (70-89)

Respiratory rate 17.6±1.8
18 (16.25-18)

17.7±1.6
18 (17-18)

17.1±2.3
18 (16-18)

17.0±2.7
17 (15-20)

17.3±1.3 
18 (17-18)

GCS 14.8±1.1
15 (15-15)

14.9±0.2
15 (15-15)

14.5±1.6
15 (15-15)

14.9±0.3
15 (15-15)

13.8±3.6 
15 (15-15)

RTS 3.9±0.3
4 (4-4)

4.0±0.0
4 (4-4)

3.9±0.5
4 (4-4)

4.0±0.0
4 (4-4)

3.6±1.2 
4 (4-4)

Diagnostic and treatment characteristics
Imaging techniques 
X-ray 176 (83.0) 163 (95.9) 6 (31.6) 2 (20) 4 (36.4)
CT-scan 128 (60.4) 87 (51.2) 19 (100) 10 (100) 10 (90.9)
Ultrasonography 24 (11.3) 22 (12.9) 1 (5.3) 0 (0) 1 (9.1)
MRI 7 (3.3) 2 (1.2) 0 (0) 1 (10) 4 (36.4)
Radiological findings
Minor abnormality 123 (58.0) 103 (60.6) 9 (47.4) 5 (50.0) 6 (54.5)
Significant 
abnormality

89 (42.0) 67 (39.4) 10 (52.6) 5 (50.0) 5 (45.5)

Receiving blood 
products

28 (13.2) 13 (7.6) 12 (63.2) 0 (0) 1 (9.1)

Emergency surgery 15 (7.1) 1 (0.6) 12 (63.2) 0 (0) 0(0)
EDLOS, minutes 181.9±195.8

135 (55-240)
189.4±199.7
135 (60-240)

100.8±102.8
60 (20-135)

166.5±127.8
120 (55-312.5)

185.5±253.4 
150 (40-215)

Ventilator 5 (2.4) 1 (0.6) 2 (10.5) 0 (0) 1 (9.1)
Days on ventilator 2.8±3.0

1 (1-5.5)
One day 4.5±4.9 - One day

ICU admission 18 (8.5) 5 (2.9) 8 (42.1) 3 (30) 1(9.1)
ICU LOS 6.0±5.7

3 (2-7.25)
6.0±7.1
2.0 (1.5-12.5)

4.8±4.2
3 (2.25-6.5)

5.7±3.2 20 Days

Outcomes
Hospitalization LOS 
(days)

6.1±8.0
4 (2-7)

5.4±7.5
3 (2-6)

9.1±10.6
5 (3-14)

8.3±6.5
6.5 (2.75-13.25)

10.6±10.4 
7 (5-15)

Hospitalization LOS
Short 104 (49.1) 91 (53.5) 7 (36.8) 3 (30) 2 (18.2)
Long 108 (50.9) 79 (46.5) 12 (63.2) 7 (70) 9 (81.8)
Death 3 (1.4) 0 (0) 1 (5.3) 0 (0) 1 (9.1)
Quantitative data are presented as mean±standard deviation and median [Q1-Q3]; Categorical variables are presented as numbers 
(percentages). SBP: systolic blood pressure; DBP; diastolic blood pressure; GCS: Glasgow coma scale; RTS: revised trauma score; 
CT: computed tomography; MRI: magnetic resonance imaging; EDLOS: emergency department length of stay; LOS: length of 
stay; ICU: intensive care unit
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product transfusion was most commonly required 
in abdominal GSWs (63.2%), followed by extremity 
GSWs (7.6%), p<0.001. Emergency surgery was the 
most common (63.2%) in abdominal GSWs(p<0.001). 
Moreover, as indicated in Table 1, patients with 
abdominal GSWs were more likely to be admitted 
to the ICU (42.1%), followed by those with thoracic 
GSWs (30%, p<0.001).

In radiological examinations, 123 (58%) of the total 
population revealed normal or mild abnormalities. 
For specific radiological observations associated 
with different GSW locations, please refer to Table 1.

The median of LOS in hospital for patients with 
gunshot wounds to the head and neck was 7.5 days 
(IQR: 5-14.75). In contrast, patients with gunshot 
wounds only to their extremities had the shortest 
hospitalization LOS, with a median of 3 days  
(IQR: 2-6).

Receiving blood products, having significant 
abnormalities in radiological findings, and ICU 
admission (p≤0.001) were all associated with longer 
LOS in hospitals and long-term hospitalization 
(>3 days). Undergoing emergency surgery was 
also associated with longer hospitalization LOS 
(p=0.002), but not with lengthy hospitalization LOS 
as a categorical variable (>3 days), p=0.106 (Table 2).

To investigate potential determinants of prolonged 
LOS, univariate logistic regression analyses were 
conducted. A significant radiological abnormality 
(OR=6.1; 95% CI:3.3-11.2; p<0.001), a head and 
neck GSW (OR=5.2; 95% CI:1.1-24.7; p=0.039), 

blood product transfusion (OR=5.4; 95% CI:1.9-
14.7; p=0.001), and ICU admission (OR=3.7; 95% 
CI:1.2-11.7; p=0.025) were all found to be significant 
predictors of long hospitalization LOS (>3days). 
According to Table 3, only radiological findings 
(OR=5.3; 95% CI:2.8-10.2), head and neck GSWs 
(OR=6.1; 95% CI:1.2-31.9), and blood product 
transfusion (OR=4.1; 95% CI:1.0-16.3) remained 
significant after performing a multivariate logistic 
regression. This means that patients with significant 
abnormalities in their radiological findings, patients 
with head and neck GSWs, and patients in need of 
blood product transfusions had 5.3 times, 6.1 times, 
and 4.1 times, higher odds of longer hospitalizations, 
respectively (Table 3).

Discussion

The present study evaluated 212 individuals with 
GSWs and aimed to investigate various factors 
influencing their clinical outcomes, focusing on the 
role of radiological findings, anatomical location 
of GSWs, and associated interventions. This study 
offered insights into the management of GSW 
patients and resource allocation.

The demographic characteristics of the present 
study revealed several notable trends. The majority of 
GSW patients were young men, which was consistent 
with previous research, indicating a higher incidence 
of GSWs among young men [1, 2, 8]. According 
to previous studies, the extremities were the most 

Table 2. The association between radiological findings and treatment measures with hospitalization
Variables Hospitalization LOS

Short (0-3days) Long (>3days) p-value
Radiological findings
Minor abnormality 82 (66.7%) 41 (33.3%) <0.001
Significant abnormality 22 (24.7%) 67 (75.3%)
Receiving blood product
Yes 5 (17.9%) 23 (82.1%) <0.001
No 99 (53.8%) 85 (46.2%)
Emergency surgery
Yes 4 (26.7%) 11 (73.3%) 0.106
No 100 (50.8%) 97 (49.2%)
ICU admission
Yes 4 (22.2%) 14 (77.8%) 0.025
No 100 (51.5%) 94 (48.5%)
Variables are presented as numbers (%); LOS: length of stay; ICU: intensive care unit

Table 3. Multivariate logistic regression results for predicting long hospitalization LOS
Variables Odds ratio 95%CI p-value
Radiological finding 5.4 [2.9-10.4] <0.001
GSW location 0.086
Extremity reference reference reference
Abdominal 0.8 [0.2-3.2] 0.757
Thoracic 2.9 [0.7-12.7] 0.164
Head and neck 6.2 [1.2-32.2] 0.029
Blood product transfusion 4.8 [1.3-18.7] 0.022
GSW: gunshot wound; ICU: intensive care unit; Nagelkerke R square=0.294
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frequently injured anatomical regions (80.2%) [9, 
10]. The present reported mortality rate of 1.4% was 
notably lower than similar studies reporting rates 
ranging from 5% to 17%. This discrepancy could be 
attributed to the composition of the study population, 
with the majority of the individuals having solely 
extremity GSWs [7-11], as well as increased 
prehospital fatalities in GSWs [12]. In contrast, other 
studies included a higher percentage of patients with 
GSWs affecting more vital body regions [7-10].

The median EDLOS for all our patients was 135 
minutes. No significant association between EDLOS 
and the location of GSW was found. However, patients 
with abdominal GSWs had the shortest EDLOS. This 
observation might be attributed to the higher demand 
for blood products, ICU admission, and the increased 
frequency of emergency surgeries among GSW 
patients. These variables suggested that their medical 
condition was more critical, necessitating expedited 
assignment and care, which likely contributed to 
the shorter EDLOS for this group. This finding 
was consistent with previous studies that reported 
a correlation between trauma severity and shorter 
EDLOS [13, 14]. Different studies suggested varied 
thresholds for determining short EDLOS in trauma 
patients, ranging from 2 to 4 hours [13, 15, 16]. 
This information is beneficial in managing the ED 
crowd dynamics and underscores the importance 
of prioritizing and allocating resources for trauma 
patients [17].

Following an X-ray, a CT scan was the most 
frequently used radiological modality. According 
to our findings, all patients with GSWs to the 
abdomen, chest, and head and neck regions, as 
well as nearly half of those with GSWs to their 
extremities, underwent a CT scan. We also found 
that patients with severe abnormalities in their 
radiological findings had almost five times higher 
rates of prolonged hospitalization. This underscores 
the critical role of CT scans in predicting outcomes 
in GSW patients and emphasizes the need for trauma 
centers that manage GSW cases to be equipped with 
CT scanning capabilities. The predictive value of 
radiological findings can help clinicians identify 
patients who are likely to require extended hospital 
stay early in their care, potentially allowing for more 
targeted resource allocation. 

Several studies showed an increase in the use 
of selective nonoperative management (SNOM) 
for gunshot wound patients, emphasizing the 
significance of precise CT scans in identifying 
suitable candidates for this approach [5, 18].

The need for blood product transfusions, emergency 
surgeries, and ICU admissions varied significantly 
across various anatomical regions. Abdominal GSWs 
were associated with the highest rates of blood 
product transfusion, emergency surgeries, and ICU 
admissions. These findings emphasized the critical 
nature of abdominal injuries, which frequently 
necessitate prompt and extensive interventions. 

Although thoracic and head and neck injuries are as 
devastating as abdominal injuries [8, 19, 20], in the 
present study, the small number of patients with those 
affected body regions might contribute to this result.

The hospitalization LOS analysis revealed that 
patients with GSWs to the head and neck experienced 
the longest hospitalization LOS, with a median of 
7.5 days. However, those with extremity GSWs had 
the shortest hospitalization LOS, with a median of 
3 days. Multivariate logistic regression analysis 
demonstrated that radiological findings, head and 
neck GSWs, and blood product transfusions were 
independent predictors of extended hospitalization 
LOS, emphasizing their clinical importance and 
potential impact on patient outcomes. This finding 
was consistent with a recent study on more than 
7000 trauma patients, which reported patients with 
head and neck injuries and patients requiring blood 
transfusion had a significantly higher mortality rate, 
resulting in a poor outcome for patients [13]. These 
findings might help trauma centers in prioritizing 
care for patients with head and neck GSWs and 
ensuring timely access to blood products, potentially 
contributing to improved patient outcomes.

Our study highlights the importance of recognizing 
significant radiological abnormalities in GSW 
patients as a key factor contributing to extended 
hospital stays beyond three days. This finding has 
practical implications for healthcare providers and 
institutions. It underlines the importance of allocating 
resources to meet the special needs of these patients, 
such as enough staffing and diagnostic equipment. 
Additionally, healthcare practitioners should tailor 
care plans to address the complexities presented 
by these abnormalities, enhancing the precision 
of treatment. Effective patient education is critical 
in communicating the importance of prolonged 
hospitalization. Finally, further research into these 
abnormalities, as well as the implementation of 
quality improvement initiatives, can contribute to 
improved patient outcomes and more efficient use 
of healthcare resources.

Conclusion

This study assessed GSW patients and also included 
information on demographic characteristics, 
radiological findings, clinical interventions, and 
hospitalization outcomes. The findings highlighted 
the critical nature of GSWs and the requirement for 
multidisciplinary approaches in their management. 
Significant radiological abnormalities, blood 
transfusion, and GSWs to the head and neck were 
found to be significant predictors of prolonged 
hospitalization LOS. These findings provided 
valuable insights that could guide clinical decision-
making and resource allocation within trauma 
centers. Future research should focus on improving 
risk classification and treatment algorithms to further 
enhance the care and outcomes of GSW patients.
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