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Amag

Bu calisma savas yaralanmasi nedeni ile ameliyat edi-
len hastalar arasinda, cerrahi gruplarin siniflandirma-
sini yaralanma siddetinin yerine kullanarak, mortaliteyi
etkileyen faktérleri tanimlamay1 amaclamaktadir.

Gerecg ve Yontem

Bu Turkiye'de bir tGc¢lnci basamak Universite hasta-
nesinde 2011 ve 2014 yillari arasinda ameliyata ali-
nan hastalarda yapilan retrospektif bir calismadir. Tim
hastalar atesli silah yaralanmasi nedeni ile ameliyata
alinmis ve ASA skorlar -l idi. Yaralanmanin siddeti-
ni ve hastanin son durumunu (sag kalim veya &lim)
saptamak icin cerrahinin tipi ve bununla iliskili anestezi
islemine dayali bir derecelendirme sistemi-Turkiye'de
Saglik Uygulamalari Tebliginde tanimlandigi sekli ile-
kullanild.

Bulgular

Sifa ile taburcu olanlarin hastane sireleri 6lenlerden
anlaml dercede daha uzundu [medyan (min-maks.)
olarak sirasi ile 12 (0-559).ve 7.5(0-468) gun]. Has-
talar alti kategorik cerrahi gruba (A2, A3, B, C, D, ve
E) dagiimisti. Tum mortalite %11.3 idi ancak A2, C,
ve D gruplarinda hastalarin sirasi ile %8.1, %40.3 ve

%40.3'U, ve sifa-sag kalim yine A2, C, D grup hasta-
larda sirasi ile %2.4, %54.1, %25.8 oraninda idi. Has-
tanin son durumunu etkileyen bagimsiz degiskenlerin
cinsiyet, yas ve cerrahi gruplardan A2, C ve D igin kat-
sayilari anlamli idi.

Sonug¢

Cerrahi operasyon kategorileri ve sivil atesli silah ya-
ralanmalari arasinda bir iliski oldugu g6éztukmektedir,
Dahasli, modelimizdeki cerrahi gruplari ile iliskili katsa-
yilar benzer populasyonlarda mortalite riskini tahmin
etmeye yardimci olabilir.

Anahtar kelimeler: Atesli silah yaralanmasi, postope-
ratif mortalite, savas yaralanmasi

Abstract:

Objective

This study aims to identify factors affecting mortality
following surgery for civilian firearms injuries using
surgical classification as a surrogate marker of injury
severity.

Material and Methods
This was a retrospective study of patients who un-
derwent surgery at a tertiary university hospital in Tur-
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key between 2011 and 2014. All patients had susta-
ined firearms injury and had an American Society of
Anesthesiologists score of I-Il. A grading system defi-
ned by the Communiqué on Health Practices in Turkey
was used based on the surgery type and anesthetic
procedure to determine the severity of injury and its
relation with patient outcome (survival or death).

Results

The median duration of hospital stay of patients who
were discharged post healing was significantly longer
than those who died [12 (0-559).vs 7.5 (0-468) days,
respectively]. Overall mortality was 11.3%; however,
the mortality of patients was 8.1%, 40.3%, and 40.3%
in groups A2, C, and D, respectively. Healing in groups

Introduction

The assessment of injury and mortality risk among
trauma patients relies on prognostic indicators, such
as the injury severity score (ISS) and the mechanism
of injury (1-4). The ISS provides a validated numerical
description of the overall severity when an injury is
sustained by more than one body part; ISS has been
successfully used for >40 years (1). Although the ISS
is commonly used to classify all injuries, it is not a uni-
versally done. Moreover, the ISS has not been used
to differentiate the risks associated with medical and
surgical treatment. Methods to assess the severity
and mechanisms of injuries sustained by children du-
ring conflict have also been developed (5).

The Glasgow coma scale (GCS) score at admission
can be used to predict outcomes in cases of civilian
gunshot to the head. In one report, 94% of patients
with an initial GCS score between 3 and 5 died, whe-
reas in another study, 70% of those with an initial
GCS score between 6 and 8 died (6). Other research
has confirmed that a low (<8) GCS score at admissi-
on predicted poor outcomes in civilian patients (7). In
another report of civilian gunshot injury to the head, it
has been reported that factors, such as GCS score at
admission, missile trajectory, surgery type, pupillary li-
ght reflex asymmetry, basal cistern patency, age, and
intraventricular hemorrhage, were significantly asso-
ciated with the outcomes (8).

International classification codes have also been
used to assess patients following trauma. A multi-
variate approach using the International Statistical
Classification of Diseases and Related Health Prob-
lems, Tenth Revision (ICD-10), Australian Modificati-
on (AM) codes was shown to perform best for trauma
assessment (9). In addition, using the ICD-9 clinical
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A2, C, and D was 2.4%, 54.1% and 25.8%, respec-
tively. Independent variables affecting the coefficient
of patient discharge status for sex, age, and surgical
groups A2, C, and D were found to be significant.

Conclusion
There was an association between the surgical groups
and the firearms injuries sustained by civilians. More-
over, the coefficients associated with surgical group in
our model may help predict the mortality risk in similar
populations.

Keywords: firearms injury, postoperative mortality,
war injury

modification (CM) codes, it has been demonstrated
that multilevel models may be helpful when measu-
ring and explaining interhospital differences in classi-
fication of trauma patients (10). Currently, the ICD is
the most commonly used tool worldwide for collecting
mortality and morbidity data, particularly the ICD-9;
however, ICD-10-AM diagnostic codes are frequently
used for trauma assessment. However, there is still
a need for estimating the risk associated with anest-
hesia in war-injury cases requiring surgery. In the
current study, we implemented a single ICD coding
system for all anesthetic procedures for identifying the
factors affecting mortality among patients undergoing
surgery because of war injury. Using this system, pa-
tients were grouped on the basis of similarities in the
invasiveness and type of surgery. These groups were,
in turn, consistent with the codes of ICD-10-AM, and
could be used as a model for describing the mortality
risk in this population. The model-predicted discharge
status was analyzed to determine whether indepen-
dent variables such as sex, age, and surgical group
affect the mortality in our cohort.

Material and Methods

This was a prognostic, epidemiologic, retrospecti-
ve comparative study (evidence level 1ll) conducted
between 2011 and 2014. A total of 1143 pediatric and
adult patients who underwent surgery in our tertiary
university hospital for wartime firearms injuries, and
whose American Society of Anesthesiologists score
was |-l were included in the current study; we evalu-
ated the variables that affected their mortality (i.e., de-
ath or survival at discharge). Medical data were pro-
cured from the hospital information system using the
Y24 diagnosis code of the ICD-10-AM, as published
by the Communiqué on Health Practices in Turkey.
We specifically procured the following data of each



patient on the basis of surgical group: admission date,
age, sex, humber of procedures, duration of hospital
stay, anesthetic procedure codes, surgical procedure
codes, and discharge status (death or survival) (Fig.
1).

After admission, surgical patients underwent rapid
assessment and preparation before their surgery;
the duration between admission to the hospital and
the occurrence of the injury could range from days
to hours. We compared Health Insurance Institution
(HI) surgical groups for their association with morta-
lity and survival. The HIl classification is a seven-tier
system for determining anesthesia services and bil-
ling expenses on the basis of characteristics and inva-
siveness of the surgery; all patient data was derived
from the following six classes of the surgical procedu-
re and/or interventions: A2, A3, B, C, D, and E (Table
1), each with their respective list of procedures. These
procedure codes were consistent with those used in
the ICD-10-AM. None of the patients underwent any
of the group Al procedures.

Statistical analyses

Analysis was performed using the IBM SPSS softwa-
re, Version 22.0 (IBM corp., Armonk, NY, USA). The
descriptive statistics were used for numerical data
and frequency distributions were used for categorical
variables. The Kolmogorov—Smirnov normality test
was applied. Because it revealed deviations from nor-
mality among the continuous variables, nonparamet-
ric tests were employed.

Differences between two independent groups, among
more than two independent groups, and between two
categorical variables were analyzed using the Mann—
Whitney U-test, Kruskal-Wallis test, and chi-square
test, respectively. Correlations between two inde-
pendent continuous variables were also analyzed. A
logistic regression analysis was used to determine
the variables that might affect patient discharge sta-
tus (11). A P-value < 0.05 was considered statistically
significant.

Results

Overall, 1143 patients treated at our hospital between
2011 and 2014 were included in this study. Of these,
47 were excluded because they were classified either
as missing (n = 5), other (n = 2), no change (n = 32),
or as having rejected treatment (n = 8) because they
were too small-sized groups to be analyzed. Therefo-
re, 1096 patients were included in the analysis (Fig.
1). Table 2 summarizes the sample population’s cha-
racteristics and the numbers of patients per surgical
group. All patients had an American Society of Anest-
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hesiologists score between |-Il. The median duration
of hospital stay was 12 (0-559) days, and the median
patient age was 29 (2—77) years. The percentage of
male patients was 91.1% of the sample population.
Approximately, 89% of patients were discharged in
good health, whereas 11% of patients died. The data
of the number of surgeries each patient underwent
and their distributions among the surgical groups is
separately provided in Table 2.

Table 3 shows the relationships and differences
between variables, including the number of surgical
procedures, the surgical group (A2, B, C, D, and E),
the age and sex of the patient, and the patient’s disc-
harge status. There was statistically significant diffe-
rence between the duration of hospital stay and status
of patient discharge (p < 0.05). The duration of hospi-
tal stay for patients discharged post healing was sig-
nificantly longer than those who died. There was no
statistically significant difference between patient age
and patient discharge status (p > 0.05). There was
no statistically significant difference between groups
in terms of the number of surgeries, operation groups
A3, B, and E, and the patient discharge status (p >
0.05); however, there was a statistically significant dif-
ference between operation groups A2, C, and D, sex,
and the patient discharge status (p < 0.05). Accor-
dingly, among the patients who underwent groups A2,
C, and D surgeries, the ratios of patients discharged
post healing were significantly lower (p < 0.05), higher
(p <0.05), and lower (p < 0.05), respectively, than tho-
se who died. Among male patients, the ratio of those
discharged post healing was significantly higher than
those who died, whereas among female patients, it
was the opposite.

The surgical procedures performed in this study
were classified under six categories. The most frequ-

Total number: n = 1143

v v

Total Included: n = 1096 Total Excluded: 47

(Healing: n = 972, (Treatment rejected: n = 8,

Death: n = 124) No change: n = 32,

No record: n =5,

Other (i.e., transfer to

another hospital): n = 2

Figure 1: Flowchart for patient recruitment assessment
and selection
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ent procedures performed in this study population
from each group were as follows: Group A included
transplantation (n = 22; 64.7% of A2 procedures) and
decompressive craniotomy (n = 5; 14.7%). Group C
included open fractures (n = 112; 14.48% of C proce-
dures), thoracostomy and chest tube replacement (n
=94; 12.16%), perforating eye injury (n = 66; 8.53%),
complicated depression fracture (n = 51; 6.59%), fra-
ctured maxillae or mandibulae with open reduction
and internal fixation (n = 44; 5.69%), jejunum/ileum
enterotomy or enterostomy (n = 39; 5.04%), small
bone fractures (n = 26; 3.36%), and small bone com-
minuted fractures (n = 25; 3.23%). Group D included
soft tissue lacerations with deep foreign bodies (n =
114; 33.13% of D procedures) and exploratory lapa-
rotomies (n = 82; 23.83%). Group E included clinical
monitoring, tube care, and catheter thoracostomy (n =
125; n = 33.33% of E procedures), long leg splints (n
=53; 14.13%), long-arm splints (n = 35; 9.33%), and
short arm splints (n = 34; 9.06%).

Table 4 shows the relationships between variables

Postoperative Mortality and Firearms Injury

and duration of hospital stay. There was a statistically
significant difference between the number of surge-
ries and the duration of hospital stay (p < 0.05). Ac-
cordingly, patients who underwent =4 surgeries had a
significantly longer duration of hospital stay than tho-
se who underwent 1, 2, or 3 surgeries. Similarly, the
duration of hospital stay of patients who underwent
only one surgery was significantly shorter than those
who underwent =2 surgeries. There was no statisti-
cally significant difference between patient age and
duration of hospital stay (p > 0. 05). There was no
statistically significant difference between A2 or B sur-
geries and the duration of hospital stay (p > 0.05),
whereas there was significant difference between
group A3, group C, group D, group E surgeries and
duration of hospital stay, and sex and hospital stay
(p < 0.05). Accordingly, the duration of hospital stay
for patients who underwent A3, C, D, and E surgeries
was significantly longer than that of patients who did
not undergo these surgeries. The duration of hospital
stay of female patients was significantly longer than
that of male patients.

Description of the surgical groups, surgical operation points, and the corresponding anest-

Table 1

hesia procedure points published by the Health Insurance Institution in Turkey

Code Procedure Points for Corresponding Points for Corresponding
name single anesthesia more than one | anesthesia points
surgical procedure points | surgical for more than one
procedure (based on the single | procedure surgical procedure
surgical points) (based on more than one
surgical points)*

550,130 | Anesthesia Al 3000-5000 1200 3000-5000 1400
group (special
surgeries and inter
ventions)

550,140 | Anesthesia group 2000-2999 750 2000-2999 900
A2 (special surgeries
and interventions)

550,150 | Anesthesia group A3 | 900-1999 450 900-1999 540
(special surgeries
and interventions)

550,160 | Anesthesia group B 500-899 210 500-899 250
(special surgeries
and interventions)

550,170 | Anesthesia C group 300-499 120 300-499 144
(major surgeries and
interventions)

550,180 | Anesthesia D group 150-299 75 150-299 90
(medium surgeries
and interventions)

550,190 | Anesthesia E group 0-149 50 1-149 60
(minor surgeries and
interventions)
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The model using surgical groups (A2, A3, B, C, D, or
E) as a predictor of patient discharge status demons-
trated a statistically significant difference between
the two outcomes (chi-square = 8.7) (Table 5). The
coefficients for sex, age, and for surgical groups A2,
C, and D remained significant in this model (Table 6).
Specifically, mortality risk was 2.020 times higher for
females than for males, and a 1-year increase in age
corresponded to a 1.017 unit increase in mortality risk;
however, the most marked increase in mortality was
observed in group A2 patients (4.021 times more for
patients in A2 group than those in non-A2 group). The
mortality risk was lower in group C patients (0.625 ti-
mes lower for the patients in C group than for those
in non-C group). The mortality risk was also high for
patients in D group (2.138 times higher for patients in
D group than those in non-D group) (p < 0.05).

Various causes of death are summarized in table 7.
There were miscellaneous causes of death; however,
only the most frequent causes are presented in detail.
The most common cause of death was sepsis (n =
20; 16.1%).

Table 2 Patient characteristics
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Discussion

Patients included in this study were predominantly
young males who suffered firearm injuries during war
and sequentially underwent surgery or other interven-
tions at our tertiary university hospital between 2011
and 2014. The median age and proportion of males
in our study were 29 (2-77) years and 91.1%, res-
pectively; this was similar to the study by Belmont et
al. (12) wherein they reported the mean age as 26.0
years among combatants, and the proportion of ma-
les as 98.8%.

Owens et al. (13) searched for the Joint Theater Tra-
uma Registry of US service members who received
treatment for wounds (International Classification of
Diseases, Ninth Revision [ICD-9], codes 800-960)
during Iragi Freedom and Enduring Freedom. They
reported that combat wounds were typically inflicted
on the head (8%), eyes (6%), ears (3%), face (10%),
neck (3%), thorax (6%), abdomen (11%), and extre-
mities (54%). The authors concluded that the propor-
tion of head and neck wounds in these two conflicts
was higher (30%) than those inflicted during either

‘ Median ‘ Min-Max
Hospital stay (days) 12 0-559
Age 29 2-77
Sex ‘ N ‘ %
Male 998 91.1
Female 98 8.9
Discharge status N %
Healing (survival) 972 88.7
Death 124 11.3
Number of procedures N %
1 433 39.5
2 304 27.7
3 166 15.1
24 193 17.6
Operation group (class) N %
A2 33 3.0
A3 87 7.9
B 665 60.7
C 576 52.6
D 301 27.5
E 306 27.9
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Table 3 Relationships and differences between variables and patient discharge status

N Median Min.-Max. Mann p
Whitney
Hospital stay (days) H;:;tr;]g 2;21 7125 8_222 3668 0.000*
Age Healing 972 28 2-77
Death 124 29 575 hest 0218
Discharge status

Number of procedures Healing Death Total Chi-Square p

1 N 390 43 433 1.980 0.577
% 40.1 34.7 39.5

2 N 267 37 304
% 27.5 29.8 27.7

3 N 148 18 166
% 15.2 14.5 15.1

24 N 167 26 193
% 17.2 21.0 17.6

A2 surgeries N 23 10 38 12.227 0.002**
% 24 8.1 3.0

A3 surgeries N 79 8 87 0.423 0.516
% 8.1 6.5 7.9

B surgeries N 588 7 665 0.118 0.731
% 60.5 62.1 60.7

C surgeries N 526 50 576 8.390 0.004**
% 54.1 40.3 52.6

D surgeries N 251 50 301 11.606 0.001**
% 25.8 40.3 27.5

E surgeries N 270 36 306 0.086 0.769
% 27.8 29.0 27.9

Sex

Male N 893 105 998 6.992 0.008**
% 91.9 84.7 91.1

Female N 79 19 98
% 8.1 15.3 8.9

*p <0.001 **:p <0.01

World War Il, the Korean War, or the Vietham War
(21%, 21.4%, and 16%, respectively). However, the
proportion of thoracic wounds had decreased to 5.9%
from those reported in World War 1l (13.9%), the Ko-
rean War (9.9), or the Vietnam War (13.4%) (13). Ad-
ditionally, Kelly et al. (14) investigated the severity of
injury and the causes of death caused by war injuries
during the wars in Afghanistan (i.e., Operation En-
during Freedom) and Iraq (i.e., Operation Iraqi Fre-
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edom). They demonstrated that truncal hemorrhage
was the leading cause of potentially survivable death.
In contrast, we showed that the head and abdomen
were the most common sites of fatal injury. Our study
differs from that reports by Owens et al. and Kelly et
al. because we included civilian casualties of indivi-
duals who injuries at multiple sites. Using the ICD-
10-AM coding system and Y24 for firearm injuries,
we observed the following injuries and injury combi-
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Relationships and differences between variables and length of hospital stay

Hospital stay (days) Kruskall
N Median Min.-Max. Wallis
1 433 8 0-286 0.000*
Difference:
Number of 2 304 12 0-270 0536 between 1
procedures and 2, 3, 4;
166 15.5 0-559 Betneenla
>4 193 34 0-468 and 2, 3
Hospital stay (days) Mann
N Median Min.-Max. Whitney s
A2 surgeries No 1063 12 0-559 -0.536 0.092
Yes 33 14 1-104
A3 surgeries No 1009 11 0-559 -5.284 0.000*
Yes 87 22 0-328
B surgeries No 431 12 0-559 -0.036 0.972
Yes 665 12 0-468
C surgeries No 520 10 0-345 -7.316 0.000*
Yes 576 16 0-559
D surgeries No 795 11 0-559 -4.729 0.000*
Yes 301 18 0-468
E surgeries No 790 11 0-262 —6.488 0.000*
Yes 306 20 0-559
Sex Male 998 12 0-559 -2.419 0.016**
Female 98 16 0-377
Hospital stay (days)
Spearman's Rho -0.017
Age p 0.576
N 1096

*p <0.001 **:p < 0.05

nations as being most likely to cause civilian deaths:
head (24.2%); musculoskeletal (13.7%); abdomen
and thorax (4.8%); abdomen and musculoskeletal
(4%); thorax (1.6%); abdomen, thorax, and musculos-
keletal (1.6%); head and face (1.6%); and head and
musculoskeletal (1.6%). The leading cause of death
observed in our research was sepsis. However, the
injury sites and mortality causes that were majorly do-
cumented in our research showed that multiple sites
of injury and multiple causes of death should be con-
sidered when assessing mortality from war injuries.
Such an approach might present many combinations.

The ISS, for example, provides a valid numerical
description of the overall severity of trauma among
people who sustained injuries to more than one body

part (1). Although the ISS is gaining popularity for
the classification of all types of injuries, it is neither
universally applied nor used to differentiate medical
and surgical treatment risk. In the current study, we
used groups defined by the Communiqué on Health
Practices in Turkey on the basis of the invasiveness
and characteristics of surgical procedures, conside-
ring them representatives of injury severity and an
effective prognostic tool. Considering the injury site,
94 patients suffered thoracic injuries that required
chest tube insertion and were included in group C.
This group had a high survival rate compared with the
other groups, suggesting that although the anatomic
site of the injury might be enough to provide a true
mortality risk score at admission, the surgical inter-
vention contributes equally and might even alter the
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Model's Significance (Omnibus Test)

Dependent variable Independent variable -2 Log likelihood | Chi-Square p
Discharge status sex
Age

A2 surgeries
A3 surgeries
B surgeries
C surgeries
D surgeries
Death (1) E surgeries

Survival (healing) (0) 734.005 8.700 0.000*

*p <0.001

Table 6 Coefficients of independent variables significantly affecting patient discharge status

in the model
Variable Exp (B)* Std. Error p 95% Confidence interval
Lower limit Upper limit

Constant 0.055 0.342 0.000%*** - -

Sex 2.020 0.283 0.013** 1.160 3.517
Age 1.017 0.007 0.021** 1.003 1.032
A2 surgeries 4.021 0.411 0.001*** 1.798 8.989
A3 surgeries 0.773 0.392 0.511 0.359 1.666
B surgeries 1.150 0.206 0.496 0.769 1.721
C surgeries 0.625 0.200 0.019** 0.422 0.924
D surgeries 2.138 0.206 0.000**** 1.429 3.199
E surgeries 1.228 0.219 0.348 0.800 1.885

*: Odds ratio **: p < 0.05 ***:p < 0.01 ***:p < 0.001

Causes of death

Cause N %

Sepsis 20 16.1
Head trauma 18 14.6
Hemorrhagic shock 8 6.4
MODS* 6 4.8
ARF** 5 4.0
Bile leakage, sepsis 4 3.2
Metabolic disorders 3 2.4
Miscellaneous 60 48.5
Total 124 100

Abbreviations: *MODS = Multiple organ dysfunction syndrome; **ARF = Acute renal failure
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score. Pannell et al. (5) reported that the average ISS
was 12.3 + 9.3 among pediatric cases who sustained
war injuries (overall mortality = 8%), and that admis-
sion acidosis, coagulopathy, hypothermia, and female
sex were associated with increased mortality. Similar-
ly, mortality was higher among female patients than
that in male patients in our study, and the overall mor-
tality rate was 11.3%. Additionally, it is shown that the
female death was higher by >2 folds in our study. Ad-
mission at our hospital after undergoing some form of
surgical intervention at hospitals near the site at which
trauma occurred affected the patients’ classifications
and ISS in this study. Therefore, data at admission
may have been either incorrect or inappropriate for
describing injury severity.

ICD coding requires training and as reported by Davie
et al., this may restrict its use (15). After studying the
accuracy of the coding using the ICD-10-AM system,
it was found that 2% of cases were not coded with a
principal injury diagnosis by a senior advisor in clinical
coding, and that 14% of the principal injury diagnoses
and 26% of the external codes were inaccurate. For
countries intending to implement the ICD-10 or one of
its variants, Davie et al. concluded that their results
provided insights on key limitations of the ICD system
and guidance on where training should be focused
(15). In other research, Willis et al. (9) compared the
performance of the ICD-based ISS with other mor-
tality prediction tools using an Australian trauma re-
gistry, and showed that a multivariate approach using
ICD-10-AM codes provided good results. Clark et al.
(10) also demonstrated that multilevel models might
be helpful regarding the measurement and explana-
tion of inter-hospital differences among trauma pa-
tients classified using ICD-9-CM codes. Based on the
outcomes of treatment of severely wounded patients
during combat operations in Iraq and Afghanistan,
Stojadinovic et al. (16) used a graph of variable asso-
ciations to develop a representative model of clinical
outcomes. DeCuypere et al. (17) showed that the St.
Louis scale predicted death (score = 5) accurately in
78% of intracranial pediatric gunshot wound cases,
and that it was more useful as a survival predictor
than as a death predictor. In our study, we used the
Y24 diagnosis codes of the ICD-10-AM to categorize
war injuries caused by firearms, and a model based
on surgical group, age, and sex which significantly
predicted the mortality rate in this population. There-
fore, we conclude that the surgical group was a useful
prognostic tool, including similar characteristics and
invasiveness of the surgeries and representing the
severity of injury for risk classification in the war in-
jury cases, effectively predicting the discharge status
of such patients. The significance of the coefficients
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associated with the surgical group and those associ-
ated with the mortality rates suggests that this model
can be used to predict mortality in surgical war injuries
cases. In addition to the surgical group, sex and age
coefficients were also useful prognostic factors in this
patient cohort.

The relationship between surgical groups A2, C, and
D and discharge status was the major mortality-rela-
ted finding in our study. Group A2 and D surgeries
were found to be associated with high death risks,
whereas group C surgeries were associated with low
death risk or high survival rates. Thus, discharge sta-
tus may depend on the features and type of surgery,
which could be a surrogate for the severity of the war
injury/characteristics and type of injury. In addition,
survival was shown to be independent of the number
of the surgeries, though a significant relationship exis-
ted between the duration of hospital stay and those
undergoing =4 surgeries. The type of surgery can af-
fect subsequent complications, particularly in groups
A3, C, D, and E resulting in prolonged hospital stay.
Similar to our results, the median duration of hospital
stay post surgery for war-related colon injuries was
reported between 22 and 43 days (range, 1-306) whi-
ch increased linearly with the ISS for primary repair
and primary anastomosis (18).

Limitations of this study include the potential bias int-
roduced by the study being done at a single center,
the lack of forensic details regarding the nature of the
firearms injuries (e.g., gun caliber and range), and the
lack of ISS data on admission. Logistic regression
modeling in our study showed that classification by
surgical group might help when estimating mortality
risk and assessing the need for surgical care among
patients with war injuries coded based on the ICD-10-
AM. To ensure reliability, however, this model should
be tested at different centers with similar study popu-
lation.

Accurately predicting mortality for civilian surgical
war-injury patients is important for planning their sur-
gical management. It is important to note when interp-
reting our data that the population we studied differed
from most populations where civilian firearms injuries
are sustained in non-conflict (non-war) settings. No-
tably, there are clear differences in the risk factors and
outcomes. Important and well-established prognostic
tools for trauma the ISS, ICD, and the GCS often can-
not be applied in war settings because of the need for
specialists competent in their use or the complexity
and type of trauma. As an alternative method of as-
sessment, we showed that surgical procedure-based
coding for surgical interventions and surgeries related
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to anesthetic procedures, consistent with the ICD-10-
AM, could be helpful in such situations. We believe
that our findings provide a new and easily applicable
clinical approach for treating victims with various sur-
gical firearm wounds. Additionally, our findings may
help predict mortality risk in similar populations in the
future.

Funding: This research did not receive any grants
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not-for-profit sectors.
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