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ABSTRACT

BACKGROUND: Bilateral pneumothorax (BPTx) can become tension PTx and a cause of mortality, especially in severe multi-trauma
patients. The purpose of this study was to analyze the incidence, morbidity, mortality, and associated factors of BPTx in multi-trauma
patients in order to highlight the importance of the management of these cases, as well as complications, morbidity, and mortality.

METHODS: The data of 18] patients with BPTx, from a total of 3782 trauma patients, were reviewed retrospectively. The details
recorded were age, gender, mechanism of trauma, radiological findings, co-existing thoracic and extra-thoracic injuries, incidence of
intubation, mortality, and injury severity score (ISS). The association between laterality of rib fracture, hemothorax, subcutaneous
emphysema, and BPTx, and the effect of age and gender on these injuries, mortality, and ISS were analyzed.

RESULTS: The patient group included 144 males, and the mean age was 36.07+15.77 years. The primary cause of trauma was a
motor vehicle accident, seen in 67 (37.0%) patients. Bilateral rib fractures were detected in 75 (41.4%) patients. Hemothorax accom-
panied PTx in 41 (22.6%) patients bilaterally. The laterality of the rib fracture and hemothorax demonstrated a significant difference
in the patient group over 60 years of age (p=0.017, p=0.005). Co-existing bilateral thoracic injuries were detected more often in this
group. Twelve (17.6%) patients with only blunt chest trauma and 56 (82.4%) patients with multi-trauma were intubated. The difference
between the 2 groups was not significant (p=0.532). The overall mortality rate was 18.2%. A comparison of ISS and mortality between
the groups revealed no significant difference (p=0.22).

CONCLUSION: The incidence of BPTx after multi-trauma is approximately 5%, so it must be taken into consideration, especially in
severe multi-trauma patients, to reduce mortality. Older age and the number of rib fractures were determined to be risk factors for
morbidity and mortality in trauma with BPTx.
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INTRODUCTION Pneumothorax (PTx) is a common and crucial consequence

of BCT. It is a primary cause of mortality, so the diagnosis
Chest trauma accounts for 10% to 5% of all traumas and ~ and management of PTx before fatal complications, such as
is the leading cause of trauma death after brain injury, with  tension PTx, can occur are important.?! In addition, bilateral

a mortality rate up to 25%. Blunt chest trauma (BCT) com- PTX (BPTx), which is often misdiagnosed, especially in severe
prises 75% of chest trauma and the remainder is penetrating  multi-trauma patients who have vital signs sufficiently stable
trauma.l'” to undergo radiological examination with a chest X-ray or
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a thorax computed tomography (CT) in the early period of
admission to emergency room, is a cause of mortality, just
like tension PTx.

Rib fracture is the main cause of PTx and hemothorax in BCT,
but it is not a requirement for the development of these com-
plications. The incidence of PTx and hemothorax is approxi-
mately 35% in trauma patients with rib fractures.!"l

The aim of this study was to review the results of the clinical
course of multi-trauma patients with BPTx first managed in
the emergency room and followed up until discharge from
the hospital in order to analyze the incidence, morbidity, and
mortality of BPTx in multi-trauma patients with BCT in order
to point out the importance of the management, prevention
of complications, morbidity, and mortality. To the best of
our knowledge, this study is one of the largest series in the
English-language medical literature evaluating traumatic BPTx.

MATERIALS AND METHODS

The data of 3782 multi-trauma patients admitted to the emer-
gency room between January 2010 and December 2017 were
retrospectively reviewed, and the records of 181 (4.78%) pa-
tients with BPTx were analyzed. The patient data were eval-
uated according to gender, age, mechanism of trauma, radio-
logical findings, co-existing extra-thoracic injuries, treatment
methods, length of hospital stay, mortality, and injury severity
score (ISS).

All of the patients were first evaluated in the emergency
room and initial treatment was performed there. The diagno-
sis of BPTx was performed with CT in patients with stable vi-
tal signs, which is routinely used for all multi-trauma patients
as a part of the traumatic patient assessment algorithm. Bi-
lateral thoracentesis was performed in unstable patients who
were suspicious for BPTx as a result of physical examination
findings, such as the absence of breath sounds or a finding of
bilateral subcutaneous emphysema. All of the patients under-
went a thorax CT after normalization of vital signs. Patients
without any extrathoracic injury were hospitalized in the tho-
racic surgery department. Other patients with extrathoracic
injury or an intubation requirement were followed up in the
emergency room and the intensive care unit (ICU).

Data management and analysis of the study data was per-
formed using IBM SPSS Statistics for Windows, Version 23.0.
(IBM Corp., Armonk, NY, USA). The Kolmogorov-Smirnov
test was used to assess data distribution. Continuous vari-
ables were summarized as meanSD. Categorical data were
presented as percentages and compared using the Fisher ex-
act test for 2 groups and the Pearson chi-squared test for >2
groups. Student’s t-test and the Mann-Whitney U-test were
performed for data with normal and abnormal distribution,
respectively. The statistical level of significance used was
p<0.05.
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The present study was approved by the institutional ethics
review panel. Patient consent for data collection was not re-
quired.

RESULTS

A total of 18] patients with a mean age of 36.07+15.77
years (range: 16—84 years) were included. Of the group, 144
were male. The main cause of trauma was a motor vehicle
accident, observed in 67 (37.0%) patients, followed by a fall
(22.1%), and a motorcycle accident (18.8%) (Fig. |). Descrip-
tive data of the patient demographics are provided in Table
I. Subcutaneous emphysema was the most common physical
examination finding, observed bilaterally in 42 (23.2%) pa-
tients. Rib fractures were detected in 127 (70.1%) patients
on thorax CT and 75 (41.4%) of these were bilateral; no
rib fractures were detected in 54 (29.8%) patients. PTx was
accompanied by hemothorax in 71 (39.2%) patients and 41
(22.6%) of these were bilateral (Fig. 2). Pneumomediastinum
and sternum fracture were observed in 43 (23.8%) and 19
(10.5%) patients, respectively. A tube thoracostomy under
local anesthesia was the most common invasive procedure
performed for treatment. Twenty-seven (14.9%) patients un-
derwent tube thoracostomy bilaterally, whereas 103 (56.9%)
patients were kept under observation without any invasive
procedures. The duration of the tube thoracostomy ranged
from 5 to 16 days in patients with a bilateral drain.

Two groups of patients were formed, divided according to
age of <60 and >60 years, and the groups displayed a signif-
icant difference in terms of the laterality of rib fracture, the
number of rib fractures, and the laterality of hemothorax,
with p values of 0.017, 0.017, and 0.005, respectively. These
co-existing thoracic pathologies were seen bilaterally more
frequently in the group of patients over 60 years of age. The
mortality was also significantly higher in this patient group
(p=0.013; Table 2). There was no significant difference be-
tween males and females according to the co-existing tho-
racic pathologies, ISS, intubation, need for mechanical ventila-
tion (MV), or mortality (Table 3).

The analysis of the association between the number of rib
fractures and co-existing thoracic pathologies revealed a sig-
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Figure 1. Distribution of patients based on trauma mechanism.
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Table I. Distribution of patient demographics, radiological
findings, and results of clinical course
n (%)

Age (years) 36.07£15.77
Gender

Female 37 (20.4)

Male 144 (79.6)
Trauma

(Isolated Blunt chest trauma
/ Multi-trauma) 28 (15.5)/153 (84.5)
Radiological findings
Subcutaneous emphysema
(None/Unilateral/Bilateral) 115 (63.5)/24 (13.3)/42 (23.2)
Rib fracture
(None/Unilateral/Bilateral) 54 (29.8)/52 (28.7)/75 (41.5)
110 (60.8)/30 (16.6)/41 (22.7)
43 (23.8)

19 (10.5)

Hemothorax

Pneumomediastinum

Sternum fracture
Tube thoracostomy

(None/Unilateral/Bilateral) 103 (56.9)/51 (28.2)/27 (14.9)

Hospital stay (days) 12.93+15.04
Injury severity score 26.69+6.1 |
Mortality 18.2%

nificant difference in the laterality of hemothorax when the
patients were assessed in groups defined as having <6 or >6
rib fractures (Table 3). Patients with more than 6 rib fractures
had a higher incidence of bilateral hemothorax (p<0.001)
(Table 4).

Abdominal injuries, detected in 96 (53.0%) patients, were
the most common extrathoracic injury accompanying BCT,
followed by vertebral injuries in 83 (45.9%) patients and ex-

12
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36 7

Figure 2. Distribution of bilateral co-existing thoracic injuries.
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Table 2. The association between age, co-existing thoracic
pathologies, tube thoracostomy insertion, injury
severity score, intubation, and mechanical

ventilation, and mortality

<60 years  >60 years p
n (%) n (%)
Subcutaneous emphysema
Unilateral 23 (12.7) | (0.6) 0.137
None 100 (55.2) 15 (8.3)
Bilateral 33 (18.2) 9 (5.0)
Rib fracture
Unilateral 45 (24.9) 7 (3.9) 0.017
None 52 (28.7) 2 (I.1)
Bilateral 59 (32.6) 16 (8.8)
No. of rib fractures
<6 97 (53.6) 9 (5.0) 0.017
>6 59 (32.6) 16 (8.8)
Hemothorax
Unilateral 24 (13.2) 6(3.3) 0.005
None 102 (56.4) 8 (4.4)
Bilateral 30 (16.6) I (6.1)
Tube thoracostomy
Unilateral 47 (26.0) 4(22) 0.319
None 87 (48.1) 16 (8.8)
Bilateral 22 (12.2) 5(2.8)
Injury severity score
<I8 23 (12.7) 5(2.8) 0.500
>18 133 (73.5) 20 (1)
Intubation and
mechanical ventilation
Yes 58 (32.0) 10 (5.5) 0.787
No 98 (54.2) 15 (8.3)
Mortality
Alive 132 (72.9) 16 (8.8) 0.013
Exitus 24 (13.3) 9 (5.0)

tremity fractures in 79 (43.6%) patients (Fig. 3). Seventy-eight
(43.1%) patients were treated and managed in the emergency
room and 35 (19.3%) patients were hospitalized in the tho-
racic surgery clinic. Patients requiring intubation and MV were
referred to the ICU and followed up there. A total of 68
(37.6%) patients were intubated and monitored in the ICU.
Twelve (17.6%) of these patients had only BCT and 56 (82.4%)
had multi-trauma. There was no significant difference between
the 2 groups in terms of intubation and MV (p=0.532).

The overall mortality rate was 18.2% (33 patients), 97.0%
(32 patients) of which was observed in the group of patients
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Table 3. The association between gender, co-existing
thoracic injuries, tube thoracostomy insertion, ISS,

intubation, and mechanical ventilation, and mortality

Male Female P
n (%) n (%)
Subcutaneous emphysema
Unilateral 19 (10.5) 5(2.8) 0.139
None 96 (53.0) 19 (10.5)
Bilateral 29 (16.0) 13 (7.2)
Rib fracture
Unilateral 42 (23.2) 10 (5.5) 0.820
None 44 (24.3) 10 (5.5)
Bilateral 58 (32.0) 17 (9.4)
No. of rib fractures
<6 86 (47.5) 20 (11.0) 0.577
>6 58 (32.0) 17 (9.4)
Hemothorax
Unilateral 25 (13.8) 5(2.8) 0.814
None 86 (47.5) 24 (13.3)
Bilateral 33 (18.2) 8 (4.4)
Tube thoracostomy
Unilateral 42 (23.2) 9 (5.0) 0.766
None 80 (44.2) 23 (12.7)
Bilateral 22 (12.2) 5(2.8)
Injury severity score
<18 22 (12.2) 6 (3.3) 1.000
>|8 122 (67.4) 31 (17.1)
Intubation and
mechanical ventilation
Yes 50 (27.6) 18 (9.9) 0.131
No 94 (51.9) 19 (10.5)
Mortality
Alive 117 (64.6) 31 (17.1) 0.815
Exitus 27 (14.9) 6 (3.3)

who were intubated. The remaining 148 (81.8%) patients
were discharged from the hospital with a mean hospital stay
of 12.93£15.04 days (range: 1-120 days). There was no sig-
nificant difference between the isolated thorax trauma pa-
tients and the multi-trauma patients in terms of mortality
(p=0.331).The survival analysis also revealed no significant
difference between these 2 groups (p=0.299).

The mean ISS was found to be 26.69+6.1 | (range: 18—41). A
comparison between ISS and mortality yielded no significant
difference (p=0.22). The median ISS score was 26 (min-max:
21-29) in the patients who died and 26 (min-max: 21-33) in
the discharged patients. No significant association was deter-
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Table 4. The association between the number of rib
fractures, co-existing thoracic injuries, and tube

thoracostomy insertion

<6 >6 P
n (%) n (%)

Subcutaneous emphysema

Unilateral 20 (11.0) 4(2.2) 0.139

None 69 (38.1) 46 (25.4)

Bilateral 17 (9.4) 25 (13.8)
Hemothorax

Unilateral 19 (10.5) Il (6.1) <0.001

None 75 (41.4) 35 (19.3)

Bilateral 12 (6.6) 29 (16.0)
Tube thoracostomy

Unilateral 27 (14.9) 24 (133) 0.097

None 67 (37.0) 36 (19.9)

Bilateral 12 (6.6) 15 (8.3)

mined between ISS and intubation and MV (p=0.275): the me-
dian ISS score was 27.5 (min-max: 21-34) and 26 (min-max:
21-29) for intubated and non-intubated patients, respectively.
The patients were also divided into 2 groups according to
an ISS of <18 or >18. No difference was seen between the
groups according to intubation and mortality (p=0.532 and
p=0.299).

DISCUSSION

BCT is a frequent cause of morbidity and mortality, espe-
cially in developing countries. The primary cause of BCT is
motor vehicle and other traffic accidents, with an incidence
rate reported in various studies that has ranged from 47.5%

Intra-abdominal injury 96 (53.0)
Vertebral fracture 83 (45.9)
Upper extremity fracture
Cranial injury
Facial injury
Pelvic fracture
Lower extremity fracture
T T T T T T 1
0 20 40 60 80 100 120
B Number of patients (%)

Figure 3. Co-existing extra-thoracic injuries of patients with multi-
trauma.
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to 70.9%.2*¢ The incidence of motor vehicle accidents was
37.0% in our study, but with the addition of motorcycle and
pedestrian accidents, the total was 74.6%, which is consistent
with that seen in the literature.

Rib fracture may be both the result of BCT and the cause of
thoracic pathologies like pain, contusion, PTx, and hemoth-
orax. Cases of multiple rib fractures accompanying multi-
trauma have particularly been determined to be a prognostic
factor of morbidity and mortality.”? The incidence of rib frac-
ture in all trauma cases varies in the range of 10% to 40%.
41 Chrysou et al.®! reported that rib fractures comprised
the largest group of thoracic injuries, with a rate of 86.4%.
The incidence of bilateral rib fractures has been reported to
be 22.7%. Sirmali et al.”! reported that PTx, hemothorax, or
hemopneumothorax had been noted in 72.3% of the cases
with rib fractures. Liman et al.l¥! stated an incidence rate of
52% hemo-/pneumothorax in patients with rib fractures. Th-
ese 2 studies did not report the incidence rate of BPTx. In
our study, the incidence of rib fractures was 70.1%, and 41.4%
of these were bilateral. On the other hand, we did not detect
rib fractures in 29.8% of the patients. This result was an im-
portant indicator of whether the major reason for PTx, espe-
cially BPTx, is related to rib fractures. Rib fractures may not
be present in approximately one-third of patients; therefore,
patients must be evaluated and followed up very closely after
an initial intervention, even when there are no rib fractures
or evident PTx. Lu et al.” reported the late onset of PTx
during the first 2 days of admission with an incidence rate of
5.42% in trauma patients with minor rib fractures. Further-
more, Shorr et all¥ found 44 (34.6%) cases of hemopneu-
mothorax in |27 patients without bony thoracic injury.

Pneumothorax is a serious potential consequence of BCT
that is life-threatening and requires immediate diagnosis and
treatment. While a chest X-ray is usually sufficient to detect
PTx, a thorax CT is usually needed in multi-trauma patients
who cannot be positioned adequately for posteroanterior
chest X-ray imaging. The frequency of PTx in BCT patients
is approximately 15% to 20%.[*!%'"] Bilateral PTx is a more
serious and complicated scenario that can be overlooked in
BCT patients with multi-trauma. Shorr et al.®! reported 15
instances of BPTx in 515 BCT patients, a rate of 2.9%. Freix-
inet et al.l'Z conducted a study that included 1772 patients
with chest trauma, and the incidence rate of BPTx was re-
ported as 1.3%. Sunam et al.l'¥l described 40 patients with
BPTx and mentioned that 25 cases were due to BCT. Halat et
al.l'"! reported that the incidence rate of BPTx in their study
of 110 blunt chest trauma patients was 17.3%. In our study,
the incidence rate of BPTx was 4.78% (181 patients among
3782). There are few studies specifying the incidence rate of
BPTx in the literature and the incidence rate was a bit higher
in our research results compared with most of the previous-
ly-mentioned studies. This difference may be associated with
the method of initial imaging. All of our patients underwent
thorax CT for the evaluation of thoracic injuries, which might
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have yielded a determination of minor PTx that could not be
seen on a chest X-ray or had not led to clinical symptoms
and findings.

Age is a risk factor for the severity and complication of
trauma. In elderly patients, multiple and bilateral rib fractures
are seen more frequently, even in a moderate trauma, due to
the osteoporosis and fragility of the bones. Therefore, the in-
cidence of complications, like BPTx and hemothorax, as well
as mortality, is higher in elderly trauma patients.'>'®l Sirmali
et al.”! reported that the highest morbidity and mortality
rates were found in patients over the age of 60 years and
mentioned that elderly patients with 6 or more rib fractures
must be followed up in the ICU. Bulger et al.l'’! stated that
elderly patients had twice the rate of mortality and morbidity
of younger patients with injuries of similar severity. In our
study, co-existing thoracic pathologies and mortality were
higher in the patient group that was over 60 years of age.
This finding indicates that elderly patients must be evaluated
and followed up more intensively, independent of the severity
of the trauma.

Extra-thoracic injuries frequently accompany BCT in multi-
trauma patients. Common associated injuries include spine
injuries, extremity fractures, abdominal injuries, and head
trauma.l'”! In the study conducted by Chrysou et al,[ the
most common co-existing extra-thoracic injuries were ex-
tremity fractures, spine injuries, and head trauma, with an
incidence rate of 76.4%, 53.6%, and 37.3%, respectively.
Freixinet et al.l'” reported a rate of 19.1% for extra-thoracic
trauma, and mentioned that limb fracture was the most com-
mon pathology, with an incidence of 28.7%. Hildebrand et
al.l'® stated that injuries to the extremities were the most
frequently associated injuries, independent of the severity of
the thoracic injury. In their study composed of 1621 thoracic
trauma patients, Lin et all'"! also reported that extremity
fractures were the most common (26.7%) associated injury
accompanying traumatic rib fractures. The incidence rate
of extra-thoracic injuries was 84.5% in our study. Abdom-
inal injuries, including liver, spleen, and kidney pathologies,
were the most common injuries at 53%, followed by verte-
bral fractures (45.9%). In contrast to the literature, extremity
fractures were the third most frequently observed extra-tho-
racic injury in our research, with an incidence rate of 43.6%.
We think that this divergence was related to the inclusion of
trauma patients who were sent from other hospitals due to
the severity of the trauma, as our hospital has the biggest and
most experienced trauma center in the region.

Intubation and MV are indicators of a poor prognosis in
trauma patients. In multi-trauma patients, especially those
with head and bilateral chest injuries, the incidence rate of
intubation and MV is higher. The length of stay in the ICU
is also typically longer in these patients. The incidence rate
of intubation and MV was reported as 6.9% in 1772 trauma
cases by Freixinet et al.l'Z and was stated to be a poor prog-
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nostic factor for multiple injury and cardiorespiratory reper-
cussions. Virgos Sefior et al.”% noted that MV was a significant
factor for death in BCT patients and reported an incidence
rate of 81.5% in 108 multi-trauma patients. The authors did
not report any significant differences in terms of multiple
trauma, head/brain injury, or PTx between the patients who
did and did not require MV. They also indicated that PTx was
a significant factor for survival in patients with MV. Charbit et
al.Bl reported that 47.0% of patients with PTx after BCT were
intubated and followed up with MV. Chrysou et al.l¥! reported
that intubation and MV had been necessary for 29.1% (32 in
110 patients) of polytrauma patients with BCT. In our study,
the incidence rate of intubation and MV was 37.6%. While
this rate is in the range of the 4 studies mentioned above, it
was higher than that of 3 of the mentioned studies. This may
be due to the fact that all of the patients in our study had
BPTx. Virgos Sefior et al.?! reported a higher incidence rate
than that of our study, which may have been because their
study included trauma patients in an ICU. Furthermore, there
was not a significant difference between the isolated BCT
and the multi-trauma patients groups in our study, but the
mortality rate was significantly higher in the intubated patient
group, which is also consistent with the literature.

The overall mortality in polytrauma patients with BCT varies
between 2.4% and 33.3%.248!1121821] The factors associated
with survival include the severity of the BCT and co-existing
injuries, especially neurotrauma.’®?! Di Bartolomeo et al.l'!
reported an overall mortality rate of 23.3% in their study
comprising 446 major trauma patients. They reported a
mortality rate that increased to 30.4% in patients with PTx.
Virgds Sefor et al.?! mentioned that mortality had occurred
all in patients in need of MV and reported that they had not
seen a higher mortality rate among polytrauma patients in
their studies, even those with head and brain injury. Chrysou
et al.l¥l reported an overall mortality rate of 5.5% (6 in 110
patients) and stated that there was a significant association
between mortality rate and ISS, as all 6 deaths were in the
group with an ISS >24. Liman et al. and Hasbahceci et al.['”]
also noted that mortality increased with an increasing ISS.
Segers et al.2'! reported an overall mortality rate of 16.6%
and an average ISS of 27.8 in their study that included 187
cases of thoracic trauma. They found a significant relation-
ship between ISS and mortality, and reported that ISS was
a valuable score for assessing the severity of trauma and
predicting the outcome. In our study, the overall mortality
rate was 18.2%, and 97% of those patients were in the in-
tubated patient group. The difference between the isolated
thorax trauma patients and multi-trauma patients was not
significant in terms of mortality, a finding similar to the re-
sult obtained in the study of Virgos Sefior et al.l*%! We found
that the mortality rate increased when the hospital stay was
shorter. This difference may be related to the fact that most
of the deaths occurred in the early period of admission due
to fatal pathologies such as brain injury. There were no sig-
nificant relationships between ISS and mortality in our study,
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contrary to the studies cited. We think that this was likely
due to the fact that there was a minimum ISS score of 18 in
the BPTx patients.

Limitations

There are some limitations to this study that should be kept
in mind. This is a retrospective and single-center study, which
results in a certain weakness of methodology and limited abil-
ity to generalize the result to other centers or circumstances.
Also, because of the retrospective design of the study and
missing data, it was not possible to specify the exact cause
of mortality, especially in multi-trauma patients. As a result
of this shortcoming, detailed survival analysis with respect to
BPTx could not be performed.

Conclusion

In conclusion, pneumothorax is a life-threatening complica-
tion of BCT and it can be more complicated when it is bilat-
eral. The rate of mortality caused by PTx in BCT is not clear
in the literature. The available data are very limited, especially
regarding BPTx after BCT. The mortality rate of 18.2% and
the intubation incidence rate of 37.6% in our study point to
the importance of diagnosis, management, and treatment of
BPTx in BCT patients and the need for further studies about
PTx and BPTx in multi-trauma patients. In addition, age must
be kept in mind as a risk factor for morbidity and mortality
independent of the severity of the trauma.

Funding: No funding was received for this work.

Conflict of interest: None declared.

REFERENCES

1. Ziegler DW, Agarwal NN. The morbidity and mortality of rib fractures.
J Trauma 1994;37:975-9. [CrossRef]

2. Sirmali M, Tiiriit H, Topgu S, Giilhan E, Yazici U, Kaya S, et al. A com-
prehensive analysis of traumatic rib fractures: morbidity, mortality and
management. Eur ] Cardiothorac Surg 2003;24:133-8. [CrossRef]

3. Charbit ], Millet I, Maury C, Conte B, Roustan JP, Taourel P, et al. Preva-
lence of large and occult pneumothoraces in patients with severe blunt
trauma upon hospital admission: experience of 526 cases in a French level
1 trauma center. Am ] Emerg Med 2015;33:796-801. [CrossRef]

4. Shorr RM, Crittenden M, Indeck M, Hartunian SL, Rodriguez A. Blunt
thoracic trauma: analysis of 515 patients. Ann Surg 1987;206:200-5.

5. Demirhan R, Onan B, Oz K, Halezeroglu S. Comprehensive analysis of
4205 patients with chest trauma: a 10-year experience. Interact Cardio-
vasc Thorac Surg 2009;9:450—-3. [CrossRef |

6. Liman ST, Kuzucu A, Tastepe Al, Ulasan GN, Topcu S. Chest injury
due to blunt trauma. Eur ] Cardiothorac Surg 2003;23:374-8. [CrossRef]

7. Esme H, Solak O, Yiiriimez Y, Yavuz Y. The factors affecting the mor-
bidity and mortality in chest trauma. Ulus Travma Acil Cerrahi Derg
2006;12:305-10.

8. Chrysou K, Halat G, Hoksch B, Schmid RA, Kocher GJ. Lessons from a
large trauma center: impact of blunt chest trauma in polytrauma patients-
still a relevant problem? Scand ] Trauma Resusc Emerg Med 2017;25:42.

Ulus Travma Acil Cerrahi Derg, November 2018, Vol. 24, No. 6


https://doi.org/10.1097/00005373-199412000-00018
https://doi.org/10.1016/S1010-7940(03)00256-2
https://doi.org/10.1016/j.ajem.2015.03.057
https://doi.org/10.1097/00000658-198708000-00013
https://doi.org/10.1510/icvts.2009.206599
https://doi.org/10.1016/s1010-7940(02)00813-8
https://doi.org/10.1186/s13049-017-0384-y

Ozdil et al. Bilateral pneumothorax due to blunt chest trauma

10.

11.

12.

13.

14.

15.

Ulus Travma Acil Cerrahi Derg, November 2018, Vol. 24, No. 6

Lu MS, Huang YK, Liu YH, Liu HP, Kao CL.Delayed pneumothorax
complicating minor rib fracture after chest trauma. Am ] Emerg Med
2008;26:551—4. [CrossRef]

Weissberg D, Refaely Y. Pneumothorax: experience with 1,199 patients.
Chest 2000;117:1279-85. [CrossRef

Di Bartolomeo S, Sanson G, Nardi G, Scian F, Michelutto V, Lattuada

16.

17.

Akkése Aydin S, Bulut M, Fedakar R, Ozgiirer A, Ozdemir F. Trauma
in the elderly patients in Bursa. Ulus Travma Acil Cerrahi Derg
2006;12:230-4.

Hasbahgeci M, Ozpek A, Basak F, Caliskan M, Ener BK, Alimoglu O.
Factors affecting mortality in blunt thoracic trauma. Ulus Travma Acil
Cerrahi Derg 2013;19:127-32. [CrossRef |

L. A population-based study on pneumothorax in severely traumatized 18. Hildebrand F, Giannoudis PV, Griensven My, Zelle B, Ulmer B, Kret-
patients. ] Trauma 2001;51:677—-82. [CrossRef] tek C, et al. Management of polytraumatized patients with associated
Freixinet ], Beltrdn ], Rodriguez PM, Julid G, Hussein M, Gil R, et al. blunt chest trauma: a comparison of two European countries. Injury
Indicators of severity in chest trauma. [Article in Spanish]. Arch Bron- 2005;36:293-302. [CrossRef]

coneumol 2008;44:257-62. [CrossRef] 19. Lin FC, Li RY, Tung YW, Jeng KC, Tsai SC. Morbidity, mortality, asso-
Sunam G, Gék M, Ceran S, Solak H. Bilateral pneumothorax: a retro- ciated injuries, and management of traumatic rib fractures. ] Chin Med
spective analysis of 40 patients. Surg Today 2004;34:817-21. [CrossRef] Assoc 2016;79:329—-34. [CrossRef ]

Halat G, Negrin LL, Chrysou K, Hoksch B, Schmid RA, Kocher GJ. 20. Virgés Sefor B, Nebra Puertas AC, Sénchez Polo C, Broto Civera A,
Treatment of air leak in polytrauma patients with blunt chest injury. In- Sudrez Pinilla MA. Predictors of outcome in blunt chest trauma. [Article
jury 2017;48:1895-9. [CrossRef] in Spanish]. Arch Bronconeumol 2004;40:489-94.

Bulger EM, Arneson MA, Mock CN, Jurkovich GJ. Rib fractures in the 21. Segers P, Van Schil P, Jorens P, Van Den Brande E. Thoracic trauma: an

eldetly. ] Trauma 2000;48:1040—6. [CrossRef]

ORIJINAL CALISMA - OZET

analysis of 187 patients. Acta Chir Belg 2001;101:277-82.

Kiint gogiis travmasinda gozden kacirilmamasi gereken bir patoloji:
Bilateral pnomotoraks saptanan 181 olgunun analizi

Dr. Ali Ozdil, Dr. Onder Kavurmaci, Dr. Tevfik ilker Akgam, Dr. Ayse Giil Ergéniil, Dr. ilhan Uz,
Dr. Cengiz Sahutoglu, Dr. Sabahattin Yiizkan, Dr. Alpaslan Gakan, Dr. Ufuk Cagirici
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AMAC: Bilateral pnémotoraks (BPTx), &zellikle siddetli multi-travma hastalarinda tansiyon PTx gibi mortalitenin énemli bir nedeni olabilir. Bu
calismada, BPTx tedavisi ve buna bagli komplikasyon, morbidite ve mortalitenin 6nemini belirtmek amaciyla multi-travma sonrasi BPTx insidansi,
morbidite, mortalite oranlari ve bunlarla iligkili faktérlerin analiz edilmesi amaglandi.

GEREC VE YONTEM: Travma sonrasi bagvuran 3782 hastadan BPTx saptanan 181 hastanin verileri yas, cinsiyet, travma cesidi, radyolojik bulgular,
eslik eden torasik ve ekstra-torasik yaralanmalar, entiibasyon insidansi, mortalite ve travma siddet skoru (T$S) agisindan geriye doniik olarak analiz
edildi. Kot kinginin tarafi, hemotoraks, ciltalti amfizemi ve BPTx arasindaki iliski ile yas ve cinsiyetin bu yaralanma, mortalite ve T$S’ye etkisi arastirildi.
BULGULAR: Yiiz kirk dordiint erkeklerin olusturdugu hastalarin yas ortalamasi 36.07%15.77 idi. Travmanin baslica nedeni 67 (%37.0) hastada
bildirilen arag-ici trafik kazasiydi. Yetmis bes (%4 |.4) hastada iki tarafli kot kirigi izlendi. Hastalarin 41’inde (9%22.6) BPTX'a iki tarafli hemotoraks eslik
ettigi belirlendi. Ozellikle 60 yas iistii hasta grubunda kot kirigi ve hemotoraksin tarafi agisindan anlamli fark saptandi (p=0.017, p=0.005). Bu hasta
grubunda eslik eden torasik yaralanmalarin daha sik olarak iki tarafli oldugu belirlendi. izole toraks travmasi olan 12 (%17.6) ve multi-travmasi olan
56 (%82.4) hasta entiibe edildi. Iki grup arasinda entiibasyon agisindan anlamli fark bulunmadi (p=0.532). Toplam mortalite orani %18.2 idi. Travma
siddet skoru ile mortalite arasinda anlamli bir iliski saptanmadi (p=0.22).

TARTISMA: Travma sonrasinda BPTx insidansi yaklasik olarak %5 oranindadir; bu nedenle 6zellikle siddetli travma sonrasinda mortalite oranini
azaltmak amaciyla BPTx akilda bulundurulmasi gereken bir patolojidir. Yas ve kot kirigi sayisi BPTx saptanan multi-travma hastalarinda morbidite ve
mortalite igin risk faktorleridir.

Anahtar sozclikler: Entlibasyon; iki tarafli pnémotoraks; mortalite; travma; travma siddet skoru.
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