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ABSTRACT
Background: Although clinicians use selective non-operative control of thoracic gunshot injuries

(TGSI), parameters that may affect the clinical response have not been studied. The aim of this study is

to determine the safety and clinical outcome of non-operative follow-up of TGSIs.

Materials and Methods: Demographic, radiological and clinical features of 53 TSGIs, 2 female and 51
male, who were followed conservatively were examined. The data from the patients were retrospectively
studied in terms of age, gender, extra-thoracic organ injuries, duration of chest tube, and length of

hospital stay.

Results: Median age was 24. Twenty patients had extrathoracic injury (%37.7). The presence of
extrathoracic pathology did not affect the total length of stay, but the diameter of hemothorax,
pneumothorax or contusion did. No correlation was observed between the length of stay of the chest
tube and the Thoracic Trauma Severity Score (TTSS) or Injury Severity Score (ISS) of the patients (p
=0.756, p = 0.160). No correlation was observed between the diameter of the contusion area and the
TTSS score or ISS score (p =0.672, p =0.201).

Conclusions: Thoracic gunshot injuries can be approached conservatively by close monitoring and
being aware of all life-threatening conditions. While trauma scores are quite adept at predicting length

of stay, they do not always correlate with trauma severity.
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Introduction

In trauma cases where many regions are affected at once,
including vital organs, thoracic involvement is an indi-
cator of the severity of the trauma. Blunt thoracic trau-
mas are more common than penetrating traumas; how-
ever, in examining the trends of penetrating traumas, the
rate of firearm injuries has increased in recent years [1].
Tissue damage in gunshot wounds is not limited to the
trajectory of the bullet. The ballistic waves it creates in
direct proportion to the kinetic energy hitting the body
are transmitted by the parenchyma and cause ruptures
and cavitations in neighboring tissues, resulting in an in-
creased area of tissue damage [2]. In thoracic traumas,
since the chest wall is affected most frequently (70%),
conservative methods are sufficient to treat most pa-
tients. Only 15% to 30% of penetrating traumas require
major procedures [3]. However, information regarding
the prognosis of conservatively managed gunshot tho-
racic injuries is limited [4]. Knowledge of this field is
mostly determined by clinical foresight. Thus this study
aimed to analyze thoracic gunshot injuries with trauma
scores to define treatment strategies and determine the

effectiveness of conservative treatment and prognosis.

Materials and Methods

Data of patients who were treated for thoracic gunshot
wounds in Gulhane Education and Training Hospital,
between June 2000 and October 2021 were analyzed
retrospectively. The study was approved by the insti-
tutional ethics committee (December 16, 2021, 2021-
413). The thoracic cavity is defined as the cavity sur-
rounded by the thoracic vertebrae, ribs, and sternum
and the muscles that cover them, bounded below by the
diaphragm and superiorly by the aperture thoracica su-
perior. Patients who presented to the emergency depart-
ment, who underwent surgery, and whose files could not
be obtained were excluded from the study. Only patients
with thoracic gunshot injuries treated without surgery
were included in the study. All patients underwent ab-
dominal and thoracic computed tomography (CT) dur-
ing their first admission. Cerebral CT, extremity CT, and
direct radiography were also performed when required.

The largest contusion diameter was measured on the
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first thorax CT scans. If there are two or more contu-
sions, the diameter of the larger one is taken. Patients
with penetrating cardiac, vascular, or diaphragmatic
injuries were excluded. Eleven patients were excluded
because their injuries only involved the muscle layer
of the thorax but not intrathoracic organs. Ten patients
died within an hour of arrival in the emergency depart-
ment, so they were not included in the study. Finally,

53 patients with thoracic gunshot injury were reviewed.

Data from the patients were retrospectively studied
in terms of age, sex, injury site (left, right, and bilat-
eral), extrathoracic organ injuries, chest tube duration
(day), length of hospital stay (day), and need for inten-
sive care unit (ICU) stay or surgery after follow-up. The
injury severity score (ISS) was defined by Baker et al. to
classify patients with blunt and penetrating traumas [5].
In the ISS, wounds are scored from 1 (minimum sever-
ity) to 6 (maximum severity, almost always fatal) for
seven anatomical regions (head and neck, face, chest,
abdomen, extremity, and external) (Table 1). An injury
with a magnitude of 6 in any region constitutes an ISS
of 75. The thoracic trauma severity score (TTSS) pro-
vides prognostic information by evaluating patient data
against anatomical and physiological data. A score of
=7 has been associated with increased morbidity (Table
2) [6]. The recovery criteria were as follows: absence or
minimal pain with adequate analgesics; ability to take in
food orally; absence of abdominal discomfort, nausea,
or vomiting; ability to void, dress, and ambulate; and
absence of fever or tachycardia, finding or complaint
indicating any pathology, requirement of additional
blood transfusion, and gross increase in contusion. The
patients were discharged from the hospital when their

general condition was stable and by their own will.

Table 1. The Injury Severity Score (ISS).

Body region Score Injury severity
Head and neck 1 Minor

Face 2 Moderate
Chest 3 Serious
Abdomen 4 Severe
Extremity 5 Critical

External and other 6 Maximal (untreatable)

The ISS can range from 0 to 75. It is obtained by adding the
squares of the scores of the 3 highest scoring regions.
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Table 2. The Thoracic Trauma Severity Score (TTSS).

PaO,/FiO, Rib fracture  Contusion Pleural involvement  Age (years) Points
<400 0 None none <30 0
300-400 1-3 1 lobe PT 30-41 1
200-300 4-6 unilateral 1 lobe bilateral or 2 lobes unilateral Unilateral HT or HPT 42-54 2
150-200 >3 bilateral <2 lobes bilateral HT or HPT bilateral  55-70 3
<150 Flail chest >2 lobes bilateral Tension PT >70 5

Abbrev.; PT pneumothorax; HT, hemothorax; HPT, hemopneumothorax

Results

Over 20 years, 145 gunshot injuries, with thoracic in-
volvement, were recorded, and 53 of them were healed
with a non-operative approach. Moreover, 51 of the 53
patients were male and two were female. The median
age was 24 (15-60) years. Two of the gunshot injuries
were attempted suicide. Rib fracture was observed in
six patients, whereas sternal fractures were observed in
two patients. Hemothorax, pneumothorax, and hemo-
pneumothorax were identified in 40,39, and 36 patients,
respectively. Twenty (37.7%) patients had extrathoracic
injuries. Two patients had pathologies that required in-
tensive care indication. Patient demographics and injury
characteristics are outlined in Table 3. The distribution
of gunshot injuries is detailed in Figure 1. The length
of stay was not different between those with and with-
out extrathoracic pathology (p =0.336). Hospitalization
and tube thoracostomy time were significantly longer in
patients with hemothorax or pneumothorax than those
without (p < 0.01). The diameter of the contusion cre-
ated by the firearm was not different between patients
with and without hemothorax and patient with and with-

out pneumothorax (p = 0.591, p =0.904).

Intrathoracic (n) 53
Extrathoracic (n) 20
Head and neck 35%
Intraabdominal  35%
Upper extremity  50%
Pelvic 10%
Lower extremity 30%

Figure 1. The distribution of gunshot injuries.
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Parameters such as contusion diameter, hemothorax,
pneumothorax, TTSS, ISS score, age, and sex were not
different from each other in the group with and without
tube insertion. The mean TTSS was 3.79 + 0.256, and
the median ISS score was 16 (4-36, IQR = 11). Age,
TTSS, and ISS score were not correlated (p = 0.903, p
=0.245). A chest tube was inserted in 39 patients. There
was no need for two or more chest tube insertions in any
patients. No correlation was observed between the length
of stay and chest tube duration (p = 0.756). No correla-
tion was found between the TTSS and ISS scores (p =
0.160). TTSS and ISS scores were significantly different
from each other in patients with and without tube inser-
tion (both p <0.01). A significant positive correlation was
found between the total length of stay and their TTSS and
ISS scores (r=0.782, p < 0.01 and r = 0.582, p < 0.01,
respectively) (Figure 2). No correlation was observed be-
tween the diameter of the contusion area in the lung and
the TTSS or ISS score (p =672, p =0.201). Moreover, no
correlation was observed between the chest tube duration
and the diameter of the lung contusion (p = 0.624). The
contusion diameter was also not correlated with the total
hospital stay (p =0.705). The number of rib fractures and
chest tube duration were not correlated, but the number
of rib fractures positively correlated with the total length
of stay (p =0.025,r=10.308). The number of rib fractures
was also positively correlated with the TTSS (p =0.006, r
=0.376). A positive correlation was found between TTSS
and ISS (p <0.01,r=0.605). Only two patients required
admittance to the ICU. Two complications occurred, i.e.,
sepsis and pneumonia. No mortality was recorded.

lenght of stay

Figure 2. Shows the positive correlation between ISS and TTSI and
length of stay.



Table 3. Characteristics of patients.
Age (median,range) 24(15-60)
Gender, number (male/female) 51/2

Extrathoracic injuries 20
Brain injury 7
Abdominal injury 7
Extremity injury 14
Thoracic injuries 53
Sternum fracture 2
Rib fracture 6
Pneumothorax 39
Hemothorax 40
Hemopnemothorax 36
Chest tube insertion (number) 39
Chest tube duration (day) 4.58
Length of stay ICU (day) 2.5
Length of stay hospital (day) 6.13
Mortality 0
Discussion

Serious thoracic injuries are the most common cause of
trauma-related deaths [7]. Thoracic gunshot wounds re-
quire careful decision-making at every stage because of
the damage and unexpected complications they cause.
Having clearly defined indications for emergency sur-
gery in patient management makes it easier for clini-
cians [8]. Furthermore, for hemodynamically stable pa-
tients, the boundaries for whom the wait-see approach
can be applied are not clearly drawn. This study was
conducted to facilitate clinicians in making tough deci-
sions about their patients by investigating the epidemi-
ology, characteristics, and non-operative management

of thoracic gunshot injuries.

In this study, the rate of thoracic gunshot injuries
treated without surgery was 36%. This rate is signifi-
cantly higher than reported previously [8] because this
hospital served as a military hospital in the first 15 years
covered by the study, and patients who underwent sur-

gery had considerably complicated injuries.

Hemothorax is one of the most common patholo-
gies after thoracic gunshot wounds [9]. In our study, 40
(75.5%) patients had hemothorax, but we concluded that
hemothorax was not associated with the destruction on
the parenchyma. Since the bullet has a cauterizing effect
on the parenchyma, hemothorax may not be seen in the
absence of a thoracic wall or pulmonary vascular injury
[10]. For hemothorax detected by CT, a clear rule has
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not been specified regarding how much blood accumu-
lation requires tube thoracostomy. Some clinicians find
it appropriate to apply tube thoracostomy, even in small
amounts [9]. Resorption capacity is individualized and
depends on additional pathologies. Therefore, whether
tube thoracostomy should be performed is a patient-
specific decision, considering additional pathologies. In
patients with minimal hemothorax and stable hemody-
namics, tube insertion is not needed in cases without
intrathoracic organ injury and bleeding. Close follow-
up is essential, even if the initial drainage amount is not

alarming in patients with tube placement.

If hemothorax is accompanied by pneumothorax,
our approach is to perform tube thoracostomy regard-
less of the extent of pneumothorax. Considering that the
differences in the amounts of lung contusion in gunshot
injuries and lung capacity will decrease, tube thoracos-
tomy is recommended for hemopneumothorax. How-
ever, isolated pneumothorax cases, i.e., without or with
minimal hemothorax and does not cause dyspnea, can

be followed without tube thoracostomy [11].

TTSS and ISS scores were different from each other
in groups with and without both hemothorax and pneu-
mothorax. Despite the lack of tomography imaging in
these scoring systems, it is proved to be adept at deter-

mining the severity of injury.

Patients with hemothorax or pneumothorax significant-
ly had longer length of stay. Respiratory symptoms also
vary because the lung capacity will be different for each
patient. However, a median of the total length of stay of
6 days is acceptable. Because the length of stay was not
different between those with and without extrathoracic pa-
thology, it can be concluded that the main factor affecting
the total length of stay is the severity of the injury.

Scoring systems should be easy to implement with-
out losing time [12]. Therefore, using anatomic scoring
systems that do not consider physiological parameters is
convenient for ease of use, but it may be insufficient in
estimating mortality and morbidity because of the uncer-
tainty of physiological heart and lung capacity informa-
tion. Moreover, the three sites with the highest ISS scores
are considered, and there is an opinion that the expected
morbidity and mortality in a region is underestimated
when other injuries are ignored [12-15]. A score of >20 is
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an indicator of a poor prognosis. In our study, 16 patients
had a score of =20 points. Only nine patients had an ISS
score of < 9. Despite its shortcomings, ISS is widely used
and has been associated with mortality and length of hos-
pital stay. Furthermore, a thoracic gunshot injury results
in the patient’s score being evaluated as 25 of 75 overall.

TTSS also considers functional capacity because of
its parameters. It can also be easily calculated even with
a chest X-ray alone, providing valuable information for
the quick estimation of mortality and morbidity. A TTSS
of <9 is classified as minor trauma. In our study, the mean
TSSS was 3.79 + 0.256, and the highest score was 8.

In the TTSS system, the only parameter detected by
imaging is the presence of a contusion. However, the
contusion diameter of our patients was not correlated
with the TTSS. This finding indicates that the lung ca-
pacity of a patient and the tolerance level to damage
caused by the contusion are more important in deter-
mining the severity of the damage. The finding that the
total length of stay is not affected by the contusion di-
ameter supports this finding. In the future, we think that
combining lung-specific trauma scores with a biological
marker reflecting the respiratory reserve of the individu-
al, such as surfactant protein D, will yield more accurate
results [13]. As expected, hemothorax or pneumothorax
increases the patient’s trauma score and prolongs hospi-
tal stay [8]. Extrathoracic organ injury has been report-
ed in 75% of thoracic traumas [14,15]. In this study, this
rate was 37.7%. Thoracic areas are of great importance
in the estimation of mortality and morbidity.

In conclusion non-operative management of hemo-
dynamically stable thoracic gunshot injuries with care-
ful monitoring is effective and safe. Trauma scores cal-
culated at the first sight are successful in estimating the
results, but they may not accurately reflect the severity
of trauma because of personal differences in respira-
tory capacity; thus, clinical decisions should be made
accordingly. In the future, there is a need to develop
trauma scoring systems combined with biochemical

markers that reflect individual respiratory capacity.
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