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The neglected face of war surgery: sepsis redo 
thoracotomy following inadequate first responder 
management in the Libyan civil war

Selçuk Gülmez, Aziz Serkan Senger, Ebubekir Gündeş, Ulaş Aday, Hüseyin Çiyiltepe,  
Durmuş Ali Çetin, Emre Bozdağ

Chest injuries account for about 15% of war injuries [1], and the main 
cause of wartime mortality and morbidity is chest injuries [2]. The con-
sequences of penetrating thoracic injuries can be serious, and mortality 
can occur at the scene especially if this situation is a result of a gunshot 
wound. Mortality can sometimes occur, specifically as a result of sepsis, 
in the late period. Noting this can make prudent intervention possible 
during the first response and enable a solution to the problem even be-
fore it happens. There might not be enough time, however, for a second 
intervention for complications related to existing injuries in extraordi-
nary situations like war, and the picture may easily result in mortality.

The 23-year-old male patient had initially received left anterolateral 
thoracotomy, pneumorrhaphy, and tube drainage procedures in Libya 
because of a penetrating gunshot wound in the left lung during the civil 
war. The patient was referred to our clinic with a picture of sepsis on the 
17th post-operative day for advanced treatment. The patient’s presenting 
general condition was bad, his consciousness was somnolent, he was 
hypotensive, tachycardic, and tachypneic with axillary fever of 38.9°C. 
He also had bilaterally extensive subcutaneous emphysema which was 
more pronounced in the left thorax. Respiratory sounds could not be 
heard in the left lung through auscultation. The thoracic tube placed in 
the middle of the current thoracotomy line of the patient was not oscil-
lating at the time of presentation. There was pus at the entry point of 
the tube into the skin and in the inner wall of the tube. The results of the 
thoracic x-ray and the thoracic computed tomography (CT) performed 
by us on the day of the patient’s presentation at our clinic revealed 
left pneumothorax, pneumomediastinum, atelectasis, multilocular 6 × 
4.5 cm intraparenchymal upper left lobe, infected hematoma with air 
value, segmental fracture in the posterior left 5th rib (Figures 1 A, B),  
and extensive pleural effusion. Moreover, metal parts belonging to the 
gunshot wound were observed in the upper abdominal wall’s left lateral 
part. His laboratory infection parameters were high (C-reactive protein 
(CRP): 26 mg/dl, leukocytes: 21500/mm3). His drawn arterial blood gas 
showed signs of hypoxemia (pO2: 58 mm Hg) and hypercarbia (pCO2: 
43 mm Hg), which suggested pulmonary organ failure. Furthermore, the 
patient was receiving totally parenteral nutrition (TPN) from the central 
venous pressure (CVP) catheter. Reoperation was planned from the pa-
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tient’s existing thoracotomy because of his in-
fected intraparenchymal pulmonary hematoma 
possibly causing sepsis, compression atelectasis 
secondary to collection, pulmonary organ failure 
as well as collapsed lung, and presence of puru-
lent material in the thoracic tube. Exploration re-
vealed entry and exit holes 2 × 2 cm in size from 
a gunshot wound in the upper left lung lobe’s an-
terior (Figure 1 C) and posterior parts with hema-
toma defined by CT inside and intraparenchymal 
necrotic foci were observed. The extensive fibrin 
membranes, localized empyema, pleural effusion, 
and rib fracture pieces were cleaned meticulously; 
fluid, tissue, and catheter cultures were taken.

The ventilation check performed in order to as-
sess damage control of the left lung showed pri-
mary irreparable serious air leak extending from 
the anterior to the posterior in the gunshot wound 
area and venous hemorrhaging from multiple foci 
in the form of intraparenchymal leakage on this 
line of trajectory. Non-anatomical resection was 
performed with a stapler in the upper lobe of the 
lung based on this finding. Other pulmonary areas 
damaged by rib fractures and maintaining air leak 
were primarily sutured. A total of two new thorac-
ic tubes were placed from the inferior of the tho-
racotomy line to the apex 28 F and basal 32 F. The 
thoracotomy incision was debrided and primarily 
closed. Likewise metal foreign bodies which did 
not penetrate into the abdomen belonging to the 
gunshot wound were removed and the skin there 
was debrided. The postoperative X-ray of thorax 

showed that the findings improved significantly 
(Figures 2 A, B).

Acinetobacter baumannii reproduced in the 
catheter cultures and appropriate antibiotic treat-
ment was organized accordingly. The patient was 
discharged from our clinic with full recovery on 
the 12th post-operative day.

War surgery necessitates a large and experi-
enced surgical team and a multidisciplinary ap-
proach as well as quick thinking and intervention 
[3], as it poses greater risk of infection in compar-
ison to other injuries [4].

In gunshot wounds, there is a risk of cavitation, 
hematoma, and secondary contamination along-
side the direct damage of the tissues [5]. There 
are more cases of vital pulmonary parenchymal 
damage in high-speed gunshot wounds used in 
wartime, and this situation is related to increased 
incidence of empyema [1]. Most penetrating chest 
wounds in both wartime and in civilian life are 
caused by gunshot wounds, and the factors de-
termining mortality are hemorrhage, respiratory 
failure, and sepsis [6].

Trauma-related mortality cases can be ana-
lyzed in 3 different parts as sudden, early, and late 
periods. Sepsis caused by an inadequate early re-
sponse plays the key role in late-term mortality, 
which may extend from a couple of days to weeks 
[3]. Endotoxins formed in alveolar hypoxia, which 
is a natural consequence of such injuries, trigger 
sepsis [7]. Hemothorax, which is a complication of 
penetrating chest wounds, or pleural effusion may 

Figure 1. A – Preoperative thorax CT with pleural 
effusion (arrow). B – Pulmonary hematoma with air 
values (arrow) and pneumomediastinum. C – Gun-
shot wound in the upper left lung lobe (arrow)
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also contribute to this hypoxia. The treatment of 
both complications is mostly easy and can be 
rapidly eliminated by simple tube drainage. If not 
treated, hypoxia becomes even deeper because 
of the compression atelectasis is causes, and the 
condition of the patient may deteriorate until or-
gan failure.

Another consequence of such penetrating in-
juries is intrapulmonary hematomas. This con-
dition is mostly problem free, but it may regress 
spontaneously. It, however, carries the risk of em-
bolism through bronchovenous fistulas and may 
be life-threatening. There is an indication of tho-
racotomy if an intrapulmonary hematoma causes 
respiratory distress and is above 5 cm, carries an 
increased risk of infection, or co-exists with pul-
monary abscess [3].

Another indication of thoracotomy is the wide 
air leakages caused by serious damage in the pul-
monary parenchyma [1, 8]. While in cases of pneu-
mothorax in small air leakages a simple thoracic 
tube and closed underwater drainage would be 
sufficient, this mode of treatment could be insuf-
ficient in serious air leakages, and non-anatomical 
pulmonary resection performed by a stapler could 
be called for [9]. In our case, a major air leakage 
was detected in the left pulmonary upper lobe 
consistent with a gunshot wound trace when the 
lung was ventilated during the re-operation, and 
the above-mentioned resection procedure was 
performed with a stapler.

Another mode of treatment is damage control 
surgery in serious thoracic injuries such as war in-
juries. This may prove to be effective in enabling 
control of a possible intrapulmonary hematoma 
and the sepsis that may originate from there. 
Mackowski et al. demonstrated in their study that 
damage control surgery could be performed with 
reasonable results in thoracic injuries as well [10].

The duration was prolonged in our patient be-
cause of the sepsis; the general condition of the pa-

Figure 2. A – Preoperative chest X-ray. B – Postoperative chest X-ray

tient deteriorated in time and became life-threaten-
ing. The patient received re-thoracotomy because 
of the above-mentioned indications, and sepsis 
control could only be achieved in this manner.

Consequently, thoracic injuries are the main 
causes of morbidity and mortality in war surgery. 
The fundamental problems responsible for mor-
tality here are hemorrhage, respiratory failure, 
and sepsis. Following the first life-saving emer-
gency surgery, damage control surgery or clinical 
evaluation of followed-up patients can be used 
alongside imaging methods such as X-ray, ultra-
sonography, and computed tomography. When 
a factor that may cause sepsis in the future is 
detected through these, early period resource 
control can be enabled before infection signs de-
velop.
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