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Abstract 

Background: Thoracic trauma accounts for one-quarter of all trauma cases. When pulmonary and cardiovascular struc-
tures are affected, high mortality rates are observed. This study aimed to conduct a comprehensive analysis of patients 
who sustained thoracic trauma. In addition, the study sought to evaluate the impact of injury types and treatment pro-
cesses on patient outcomes.

Methods: This retrospective study was conducted at a single center in Turkey between December 2022 and December 
2024. Adult patients (≥18 years) with thoracic trauma were included. Demographic features, injury types, treatment mo-
dalities, and outcomes were analyzed.

Results: A total of 221 patients with thoracic trauma were evaluated. The most common mechanisms of trauma were 
falls (n=94, 42.5%) and motor vehicle accidents (n=94, 42.5%). Rib fractures were the most frequently detected injury 
(n=154, 53.7%), and conservative treatment was the most commonly preferred approach (n=189, 85.5%). Patients with rib 
fractures had significantly longer the intensive care unit (ICU) and overall hospital stay durations (Z=-2.435, p=0.015 and 
Z=-2.979, p=0.003). The number of rib fractures was significantly higher in patients who underwent tube thoracostomy 
compared to those managed conservatively (t=-44.931, p=0.011). Additionally, both ICU and hospital stay duration were 
shorter in these patients (Z=-2.531, p=0.011; Z=-7.234, p<0.01). Sixty-four patients (29%) had concomitant extrathoracic 
injuries. Among these, extremity injuries were the most common (n=32, 33.7%). Patients with extrathoracic trauma had a 
higher number of rib fractures and significantly longer ICU stay duration and hospital stay duration (Z=-3.361, p=0.001; 
Z=-6.717, p<0.05; Z=-6.843, p<0.05). Mortality was observed in 10 patients (4.5%).

Conclusion: The development of complications such as hemothorax and pneumothorax is associated with prolonged 
ICU and hospital stays. Inadequate management of extrathoracic injuries accompanying thoracic trauma may contribute 
to increased mortality rates.
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INTRODUCTION

Trauma is the third leading cause of death across all age 
groups, following cardiovascular diseases and cancer. It 
is the most common cause of death during the first four 
decades of life (1). In both developed and developing 
countries, trauma is considered a significant public health 
problem, particularly among the young population, due 
to its contribution not only to morbidity and mortality but 
also to loss of productivity (2,3). Thoracic trauma accounts 
for nearly one-quarter of all trauma cases (2–4).

Thoracic trauma is among the three most frequently 
encountered types of trauma in many countries (2). In-
volvement of pulmonary and cardiovascular structures 
in such injuries is associated with high mortality rates 
(2,4,5). Thoracic trauma is responsible for approximate-
ly 25% of all trauma-related deaths and represents the 
third most common cause of death in patients with mul-
tiple trauma (1,4,5). It is well established that most trau-
ma-related deaths occur within the first 24 hours follow-
ing injury (5). Therefore, accurate and timely diagnosis 
is critical. In addition, the implementation of effective, 
multidisciplinary treatment approaches plays a crucial 
role in achieving better clinical outcomes (2,6,7).

The primary aim of this retrospective study is to perform 
a comprehensive analysis of patients who sustained tho-
racic trauma. The secondary objective is to investigate 
the impact of injury types and treatment processes on 
clinical outcomes.

MATERIALS AND METHODS
This study was conducted between December 2022 and 
December 2024 at a single center located in a province of 
Turkey. Patients with thoracic trauma who were followed 
by thoracic surgeons were retrospectively evaluated. The 
study included patients aged 18 years and older, who 
had thoracic trauma and complete data available in the 
hospital’s information system. Patients under the age of 
18, those without thoracic trauma, those with uncertain 
diagnoses, or those with incomplete data in the hospital 
information system were excluded from the study. Ethical 
approval for the study was obtained from the Ethics Com-
mittee of Kırıkkale University (Date: 12.03.2025, Decision 
No: 2025.02.28). Written informed consent was obtained 
from the patients and/or their legal representatives. The 
study was conducted in accordance with the World Medi-
cal Association Declaration of Helsinki.
Demographic data, trauma causes, trauma mechanisms, 
assessment results, radiological imaging reports, thoracic 

and extrathoracic injuries, treatment methods, intensive 
care unit (ICU) stay durations, hospital stay durations, 
and mortality were recorded from the hospital’s informa-
tion system. No trauma scoring system was used. Patients 
with fewer than three rib fractures and no other thoracic 
injuries were observed in the emergency department for 
four hours. Additionally, patients with only thoracic in-
juries, who had sustained the trauma more than 48 hours 
prior and did not require surgical intervention, were dis-
charged from the emergency department. For patients 
with rib and/or sternum fractures, the minimum hospi-
tal stay was determined to be 48 hours. In cases where 
hemothorax, pneumothorax, or pneumomediastinum 
were detected, patients were observed for a minimum of 
72 hours, depending on the need for surgical intervention. 
Patients discharged from the emergency department were 
routinely prescribed a combination of etodolac and par-
acetamol for analgesia. In cases of clinical necessity, such 
as contusions or tissue lacerations, antibiotics including 
amoxicillin-clavulanic acid, ciprofloxacin, and metronida-
zole were administered either individually or in combina-
tion. Tetanus vaccination was given when indicated.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics Standard 
Concurrent User V26 (IBM Corp., Armonk, New York, 
USA). Descriptive statistics are presented as mean ± 
standard deviation for data with normal distribution, and 
as median, interquartile range (IQR), minimum (min), 
and maximum (max) values for data without normal dis-
tribution. The normality of numerical variables was as-
sessed using the Shapiro-Wilk test. Homogeneity of vari-
ances was tested using Levene’s test. For the comparison 
of numerical variables between two categorical groups, 
independent t-tests were used for data with normal dis-
tribution, and the Mann-Whitney U test was applied for 
data without normal distribution. For comparing numer-
ical variables between more than two categorical groups, 
one-way analysis of variance (ANOVA) was used for 
normally distributed data, and the Kruskal-Wallis test 
was applied for non-normally distributed data. In case of 
a statistically significant Kruskal-Wallis result, pairwise 
comparisons were performed using the Dunn-Bonferroni 
test. For comparisons of categorical variables, the Exact 
method-based Chi-square test was used. If the Chi-square 
test yielded a significant result, subgroup analyses were 
conducted using the Bonferroni-corrected two-propor-
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Table 1. General information about patients

n (%)

Gender
   Female
   Male

75(33.9)
146(66.1)

Age, (year)
 ᵡ̳  ± SD 54.3 ± 1.1

Mechanism of injury
   Fall 
   Motor vehicle accident
   Assault 
   Animal-related injury 
   Gunshot wound 
   Stab wound

94(42.5)
94(42.5)
24(10.9)

3(1.4)
3(1.4)
3(1.4)

Type of Thoracic Injury 
   Rib Fracture
   Superficial Thoracic Wall Injury
   Hemothorax
   Pneumothorax
   Hemopneumothorax
   Sternal Fracture
   Pulmonary Contusion
   Pneumomediastinum
   Flail Chest

154(53.7)
41(14.3)
31(10.8)
28(9.8)
11(3.8)
10(3.5)
7(2.4)
4(1.4)
1(0.3)

Treatment
   Conservative Management
   Tube Thoracostomy
   Extremity Surgery
   Spinal Surgery

189(85.5)
21(9)

10(4.5)
1(0.5)

Intensive Care Unit Admission
   Yes
   No

30(13.6)
191(86.4)

Intensive Care Unit Length of Stay, (day)
M (min-max), IQR 3(1-12), 4

Hospital Length of Stay, (day)
M (min-max), IQR 0(0-20), 3
Mortality
   Yes
   No

10(4.5)
211(95.5)

n: number of patients, %: percentage of patients, x: mean, SD: standart deviation, M: median, min: minimum value, max: maximum 
value, IQR: inter quantile range.

tion z-test. A p-value of <0.05 was considered statistically 
significant for all comparisons.

RESULTS

General Characteristics of the Patients

A total of 221 patients were included in the study, com-
prising 75 females (33.9%) and 146 males (66.1%). The 
mean age of the patients was 54.3 ± 1.1 years. The most 

common mechanisms of trauma were falls (n=94, 42.5%) 
and motor vehicle accidents (n=94, 42.5%). Evaluation of 
thoracic trauma distribution revealed that rib fractures 
were the most frequently observed injury (n=154, 53.7%). 
This was followed by superficial chest wall injuries (n=41, 
14.3%) and hemothorax (n=31, 10.8%), respectively (Table 
1). Rib fractures were most commonly located in the right 
hemithorax (n=76, 46.9%) (Figure 1A). The median num-
ber of rib fractures was two (min:1 – max:14, IQR:4).
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The number of rib fractures was significantly higher 
among patients admitted to the ICU (Z=-4.598, p<0.05). 
There was no statistically significant association between 
the presence of rib fractures and overall mortality or the 
timing of mortality (p>0.005) (Z=4.575, p=0.167). Patients 
who underwent tube thoracostomy had a significantly 
higher number of rib fractures compared to those man-
aged conservatively (t=-44.931, p=0.011).

Analysis of Patients Managed Conservatively

When patients managed conservatively were compared 
with those receiving other treatment modalities, no signifi-
cant differences were found in terms of trauma mechanisms 
or mortality rates (t=6.969, p=0.182) (p=0.162). The number 
of rib fractures was significantly lower in the conserva-
tively managed group (Z=-2.667, p=0.008) (Figure 1C). In 
addition, the incidence of extrathoracic trauma and ICU 
admissions was significantly lower in this group (p<0.01) 
(p=0.021). Both ICU length of stay and hospital length of 
stay were significantly shorter among conservatively treat-
ed patients (Z=-2.531, p=0.011) (Z=-7.234, p<0.01).

Analysis of Patients Who Underwent Tube Thoracostomy

Among the types of thoracic trauma, tube thoracostomy 
was most frequently performed in patients with pneu-

When treatment approaches following trauma were ana-
lyzed, conservative management was the most frequent-
ly preferred modality (n=189, 85.5%), followed by tube 
thoracostomy (n=21, 9%). None of the patients required 
advanced thoracic surgical procedures such as thoracoto-
my, sternotomy, or video-assisted thoracoscopic surgery 
(VATS). Eleven patients (5%) underwent non-thoracic 
surgical procedures. A total of 30 patients (13.6%) required 
ICU admission. Mechanical ventilation was required in 11 
of these patients (36.7%). The median ICU stay was three 
days (min:1 – max:12, IQR:4), while the median hospital 
stay was zero days (min:0 – max:20, IQR:3). Trauma-relat-
ed mortality occurred in ten patients (4.5%) (Table 1). Of 
these, six patients (60%) died during hospitalization, three 
(30%) in the emergency department, and one (10%) with-
in the first ten days after discharge (Figure 1B). Of the 10 
total deaths, only one was directly attributable to thoracic 
trauma (a gunshot wound). The remaining nine deaths 
occurred in patients with significant extrathoracic injuries 
or related complications: three in the emergency depart-
ment, five during hospitalization, and one within ten days 
after discharge due to pulmonary thromboembolism.

Analysis of Patients with Rib Fractures

Patients with rib fractures had significantly longer ICU 
and hospital stays (Z=-2.435, p=0.015) (Z=-2.979, p=0.003). 

Figure 1: A) Side of rib fractures B) Mortality distribution C) Number of rib fractures according to treatment types 
D) Extrathoracic injuries
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Analysis of Patients with Extrathoracic Injuries

A total of 64 patients (29%) had extrathoracic injuries. 
The most common type of extrathoracic injury was ex-
tremity trauma (n=32, 33.7%) (Figure 1D). The presence 
of extrathoracic trauma was significantly associated 
with bilateral rib fractures, ICU admission, and mor-
tality (t=10.607, p=0.004) (t=46.874, p<0.05) (t=10.792, 
p=0.01). Patients with extrathoracic trauma had a higher 
number of rib fractures, as well as significantly longer 
ICU and hospital stays (Z=-3.361, p=0.001) (Z=-6.717, 
p<0.05) (Z=-6.843, p<0.05) (Table 2).

mothorax (t=48.578, p<0.01). These patients had a signif-
icantly higher number of rib fractures compared to those 
who did not undergo the procedure (Z=-3.101, p=0.002). 
Although the rate of ICU admission was lower among 
patients who underwent tube thoracostomy (p=0.013), 
their ICU length of stay was significantly longer (Z=-
2.703, p=0.007). Likewise, the hospital stay was also 
prolonged in this group (Z=-5.003, p<0.001). Among the 
patients who underwent tube thoracostomy, one devel-
oped a prolonged air leak and another developed empy-
ema. Both conditions resolved spontaneously without 
the need for additional surgical interventions.

Table 2. Analysis of Patients with Extrathoracic Injuries

Extrathoracic injury

Yes
n=64(%29)

No
n=157(%71

Test 
value p

Gender
   Female
   Male

15(23.4)
49(76.6)

60(38.2)
97(61.8)

3.795 0.051

Age, (year)
 ᵡ̳  ± SD 52.3 ± 16.9 55.1 ± 17.8 -1.298 0.194

Rib fracture
   Yes
   No

48(75)
16(25)

111(70.7)
46(29.3)

0.231 0.631

Number of rib fracture
M (min-max), IQR 2.5(0-14),4.7 1(0-10),3 -3.361 0.001

Rib fracture side
   Right
   Left
   Bilaterely

17(35.4)
22(45.8)
9(18.8)

59(51.8)
51(44.7)

4(3.5)

10.607 0.004

Intensive Care Unit Admission
   Yes
   No

25(39.1)
39(60.9)

5(3.2)
152(96.8)

46.874 <0.05

Intensive Care Unit Length of Stay, (day)
M (min-max), IQR 0(0-12),2 0(0-5),0 -6.717 <0.05

Hospital Length of Stay, (day)
M (min-max), IQR 3(0-20),6.7 0(0-10),2 -6.843 <0.05

Mortality
   Yes
   No

8(12.5)
56(87.5)

2(1.3)
155(98.7)

10.792 0.010

n: number of patients, ᵡ: mean, SD: standart deviation, M: median, min: minimum value, max: maximum value, IQR: interquantile 
range.
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(18,19). In our study, a greater number of rib fractures 
were observed in patients with extrathoracic injuries. Pa-
tients with bilateral rib fractures had a higher requirement 
for ICU admission, and this condition was found to be as-
sociated with increased mortality. Therefore, we believe 
that rib fractures in thoracic trauma patients should be 
closely monitored for complications. Accurate diagnosis 
and comprehensive evaluation are particularly important 
due to the potential for associated extrathoracic injuries.

Fewer than 10% of patients with blunt thoracic trauma 
and 15–30% of those with penetrating thoracic trauma 
reportedly require surgical intervention (1,20). Conserv-
ative treatment typically involves pain management and 
physiotherapy (1,2,14,15,21). Currently, a “selective con-
servative approach” remains a valid and widely adopted 
strategy in the management of thoracic trauma, especially 
in developing countries (21,22). In our study, the major-
ity of patients were treated conservatively. Tube thora-
costomy was the second most commonly performed in-
tervention. No patients required open thoracic surgery 
or other thoracic surgical procedures. Patients managed 
conservatively had fewer rib fractures, along with shorter 
ICU and hospital stays. Among patients who underwent 
tube thoracostomy, pneumothorax was the most common 
indication. Although a relatively small number of these 
patients required ICU admission, both their ICU and hos-
pital stays were prolonged. These findings reminded us 
of the adage, “Decision is more important than incision.”

In our cohort, hemothorax and hemopneumothorax were 
among the most frequently encountered thoracic complica-
tions following trauma. Consistent with current literature, 
the majority of these patients were managed with tube 
thoracostomy, which remains the standard initial inter-
vention for draining intrapleural blood and relieving res-
piratory compromise (23,24). The decision to perform tube 
thoracostomy was based on clinical and radiological find-
ings, including the extent of hemothorax on imaging and 
the presence of respiratory distress. Surgical intervention 
(e.g., thoracotomy or VATS) was not required in our series, 
as none of the patients exhibited ongoing bleeding exceed-
ing 1500 mL initially or >200 mL/hour for 3 consecutive 
hours—common thresholds for operative management 
(25). The absence of surgical procedures in these cases may 
also reflect institutional practice patterns favoring conserv-
ative management unless hemodynamic instability or radi-
ological progression occurs. Our findings support the use 
of a selective approach, reserving surgical intervention for 

DISCUSSION

Thoracic trauma most commonly results from motor ve-
hicle accidents, falls, and acts of violence (2–4,8). Blunt 
thoracic trauma is particularly associated with motor ve-
hicle accidents as the predominant cause. These injuries 
are generally more prevalent among male patients. Fur-
thermore, thoracic injuries due to acts of violence have 
also been reported more frequently in males (2,8–11). 
The data from our study are largely consistent with the 
existing literature. Thoracic trauma was most commonly 
observed in male patients, with traffic accidents and falls 
ranking as the leading causes. Some studies place falls as 
the second most common cause of blunt thoracic trauma 
after traffic accidents, attributing this to advanced age 
(2,8,11,12). The mean age of our patients was close to the 
upper limit of the middle-aged group, and falls—along-
side traffic accidents—were identified as the most fre-
quent causes, leading us to make a similar interpretation.

Thoracic injuries may range from superficial abrasions 
to life-threatening injuries involving vital organs (2). Rib 
fractures are the most commonly encountered type of 
thoracic injury (2,4,8,11,13). These fractures are gener-
ally managed conservatively; however, in the presence 
of complications such as pneumothorax or hemothorax, 
interventions such as tube thoracostomy or open surgery 
may be required (1,2,14,15). In our study, rib fractures 
were also the most frequently identified thoracic injury. 
Patients with rib fractures had longer ICU and hospital 
stays, although no statistically significant association 
with mortality was observed. Additionally, patients who 
underwent tube thoracostomy had a higher number of 
rib fractures compared to those managed conservatively.

Approximately 20.4% of patients with multiple traumas 
present with rib fractures. Accurate diagnosis and eval-
uation of rib fractures in conjunction with adjacent struc-
tures are crucial in the management of thoracic trauma 
(1,2,16,17). Mortality related to rib fractures usually oc-
curs in the presence of concomitant extrathoracic injuries 
(14). Although isolated rib fractures are generally not 
fatal, fractures involving the first rib are associated with 
a mortality rate of approximately 36% due to potential 
tracheobronchial, vascular, and cardiac injuries. Fractures 
of the mid-rib region (4th to 9th ribs) are typically linked 
with pneumothorax and hemothorax. Fractures of the last 
two ribs may be associated with intra-abdominal organ 
injuries (1,16,17). It should also be noted that bilateral rib 
fractures are a known risk factor for increased mortality 
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patients who fail initial conservative management or pres-
ent with massive or retained hemothorax (24,26).

Thoracic trauma is frequently accompanied by extratho-
racic injuries, which complicate patient management and 
may significantly impact morbidity and mortality. There-
fore, a systematic and multidisciplinary approach is es-
sential in both diagnosis and treatment (8,16, 27-31). One 
study reported a 17% rate of extrathoracic injuries accom-
panying thoracic trauma (27), while another study report-
ed a rate of 42% (28). Although the types and frequencies 
of extrathoracic injuries vary among studies, intra-abdom-
inal organ injuries, spinal injuries, cranial trauma, and ex-
tremity injuries are commonly encountered (8,16,28-31). In 
our study, the rate of extrathoracic injuries was 29%, with 
extremity trauma being the most frequent. Patients with 
extrathoracic injuries had longer ICU and hospital stays. 
Furthermore, except for one case, all instances of in-hos-
pital mortality in our study were primarily attributable to 
extrathoracic injuries. For this reason, we believe thoracic 
surgeons must remain vigilant and attentive to potential 
extrathoracic injuries. Given their impact on both hospital 
length of stay and mortality, we consider a multidiscipli-
nary approach to be of critical importance in such cases.

Limitations

The main limitations of this study are its retrospective 
design, single-center setting, and relatively small sam-
ple size. In addition to these, there are certain limitations 
shared with similar studies (5). These include the inclu-
sion of only patients aged 18 years and older, as well as the 
lack of data on patients who died at the scene or during 
transport to the hospital following trauma. This condition 
is expected to have a potential impact on mortality rates.

Thoracic trauma continues to represent a substantial clin-
ical challenge due to its association with high morbidity 
and potential mortality. Our findings highlight that while 
conservative management remains appropriate for most 
patients, particular attention must be paid to compli-
cations such as pneumothorax and hemothorax, which 
significantly prolong hospital and ICU stays. Moreover, 
the presence of concomitant extrathoracic injuries—often 
overlooked—plays a critical role in determining progno-
sis and should prompt early multidisciplinary evaluation. 
Thoracic surgeons, therefore, must maintain a high index 
of suspicion for associated injuries and coordinate care ac-
cordingly to improve patient outcomes.
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