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Case report 

Chest wall reconstruction in a young man after high-velocity gunshot using 
a combination latissimus dorsi flaps and titanium plates: A case report 
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A B S T R A C T   

Chest trauma, penetrating or blunt, is common in this era of road traffic accidents, terrorism, and hunting in Iraq. 
During the last decade, many novel surgical procedures and materials were used to reconstruct or stabilize the 
chest wall to improve integration, maintain the stability of the chest wall, and reduce infections. However, no 
precise guidelines for managing chest wall diseases are still available to date. Here, we present a 24-year-old 
male who underwent chest wall reconstruction using a combination of latissimus dorsi flap and titanium 
plates, which were to cover the chest wall after a high-velocity gunshot. This patient was in shock too, with a 
lung contusion and massive hemorrhage. The sucking open chest wound lead to grossly disturbed respiratory 
mechanics. Such patients usually die on the way due to hemodynamic instability. In this particular case, 
adequate resuscitation and prompt thoracotomy saved the patient's life. This case report is important because, as 
we already mentioned, thoracic trauma alone is the cause of death in 25% of patients, and in another 25%, it's a 
contributing factor in a polytrauma death. This amounts to very high mortality. Our patient received a major 
laceration of the left lung. Our patient had a full recovery from this life-threatening situation.   

1. Introduction 

Chest trauma, penetrating or blunt, is common in this era of road 
traffic accidents, terrorism, and hunting in Iraq. 

Chest wall reconstruction is a challenging area of cardiothoracic and 
vascular surgery. During the last decade, many novel surgical proced-
ures and materials were used to reconstruct or stabilize the chest wall to 
improve integration, maintain the stability of the chest wall, and reduce 
infections. However, no precise guidelines for managing chest wall 
diseases have been available to date [1]. More than 80% of chest trauma 
is treated without opening the chest, using IV fluids, a chest tube, oxygen 
therapy, blood transfusions, and aggressive physiotherapy [2]. 

In 1906, Tensini reported the first chest wall reconstruction by using 
a pedicle latissimus dorsi flap to cover an anterior chest wall defect [3]. 
The Latissimus dorsi flap is one of the genuinely reconstructive work-
horse flaps in general. Due to its vast potential size, the ability to 

integrate several types of tissue, relatively long pedicles, and robust 
vessels, it is probably one of the most adaptable flaps ideal for recon-
struction of the chest [4]. Chest wall loss caused by trauma, infection, or 
oncological surgery may be reconstructed with latissimus dorsi flaps in 
combination with thoracoplastic procedures, Gore-tex, collagen, com-
posite titanium, polypropylene, and synthetic bioengineered rib grafts. 

The aim of this paper is to describe a 24-year-old male who under-
went chest wall reconstruction using a combination of latissimus dorsi 
flap and titanium plates was used to cover the chest wall after a high- 
velocity gunshot. This report has been written in line with SCARE 
guidelines [5]. 

2. Case presentation 

A 24-year-old male admitted to Ranya Emergency Hospital, pre-
sented with a high velocity gun shot to left hemithorax in cardiac box, 1 
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cm below the left nipple (Fig. 1). He was in shock a state, semiconscious. 
SPO2 was 82% with oxygen. There was bleeding per wound (multiple 
wounds due to the exploded container of the shells in the chest wall). 
Resuscitation was done for the patient; he received 4 pints of blood (B +
ve), 5000 cc of normal saline, ATS, antibiotics and painkillers. A foley 
Catheter was inserted. Close monitoring of his vital signs and urine 
output has been done. Investigations: CBC, RFT, LFT Electrolytes, ECG, 
and the FAST was done and all of them were normal. 

Subsequently, following the receipt of informed consent, the patient 
was transported to the Operation Theatre (OT), where he was placed 
under appropriate monitors. Then, in supine position, under general 
anaesthesia, after double lumen intubation; good disinfection with 
Povidone iodine has been done and the patient covered with sterilized 
towels. Through the wound, we just extended the wound laterally; we 
found that the left lower lobe was completely destructed due to multiple 
shells. We decided to remove a useless lobe (left lower lobectomy has 
been done) (Fig. 2). Then the we reconstructed 3 lost ribs (7th 8th and 
9th rib) with titanium, we tightened the titanium with screws trough the 
ends of each rib (Video 1). Then medial part of the Latissimus dorsi 
muscle was taken and it was separated into 3 pieces, and we covered 
each titanium with each piece of the muscle (Fig. 3 & Video 2). The 
burned part of the skin was removed, but the nipple with a third of 
areolar content remained. After good hemostasis, a single chest drain 
was placed and the incision was sutured in layers. 

The patient was put in the ICU unit for 1 day and was discharged to 
the ward on the 2nd day post-operatively. On 3rd day we did CXR; his 
left upper lobe was collapsed. A very good chest physiotherapy has been 
done for him but it was useless, we did Fiber Optic Bronchoscopy (FOB); 
there was thick secretion and a little blood in his left main bronchus. Six 
hours later we did another CXR; it magically responded to the scope. 
After 2 weeks from close follow up and good chest physiotherapy, the 
patient discharged home on Mucolytic, antibiotic and pain killer medi-
cations. New CXRs were performed one and six months later, and the 
titaniums were in place, with no hemopneumothorax (Fig. 4). 

3. Discussion and conclusion 

Chest wall reconstruction of the lung and chest wall is sometimes 
necessary to achieve complete recovery in the emergent phase. In 
selected situations, especially after extended anterolateral resections, 
reconstruction of the chest wall is required to provide not only protec-
tion of the organs, but also enough stability for adequate respiratory 
function [6]. An algorithmic approach to chest wall reconstruction be-
gins with the assessment of the nature of the defect, taking into 
consideration factors such as infection and surgical intervention. The 
latter factors bear influence on the type of tissue required as well as 
whether reconstruction can be performed in a single stage or whether it 
is better delayed. Finally, patient factors, including lifestyle and work, as 

well as prognosis, are considered to determine the best reconstructive 
option [7]. 

The general approach to the reconstruction of the chest wall consists 
of the use of alloplastic materials like meshes, sometimes reinforced 
with cement or titanium implants to provide enough stability [8]. 

If an extended local paradoxical movement of the reconstructed 
chest wall were to develop, it may lead to respiratory failure [8]. 
Generally, lesions <5 cm in size in any location may be reconstructed 
without the need of rigid prosthetic material [9]. In the case of an 
infection, the use of alloplastic material is not recommended due to the 
formation of bacterial biofilm on the surface of the prosthesis that is 
usually unreachable by antibiotics and the immune system [10]. 

The principles of ATLS, govern the management of chest trauma 
patients. The airway, breathing, and circulation are secured. Chest in-
juries are managed by chest drains. In cases of open pneumothorax with 
a chest wall defect, a chest drain does not help or restore the pulmonary 
dynamics. The patient needs to be shifted to the OR for control of 
hemorrhage, lung parenchymal repair, and chest wall reconstruction. 
Different methods have been used effectively to reconstruct the chest 
wall. The reconstructive spectrum includes skin grafting, prosthetic 
implants, micro vascular free tissue transfer, bone reconstruction, and 
vacuum assisted closure. In the past, flaps of pectoralis major, latissimus 
dorsi, and rectus abdominis have been used to repair chest wall defects 
[11]. 

Gunshot chest patients with huge defects, receive high-velocity, 
close-range, or high-caliber shots. These patients are hemodynamically 
very unstable due to excessive blood loss and extensive visceral injury. 
They rarely reach an institution where expert thoracic surgical/chest 
wall reconstruction expertise is available [12]. 

We present this unique case of emergency chest wall reconstruction 
in a gunshot patient. This patient was in shock too, with lung a contusion 
and massive hemorrhage. The sucking open chest wound lead to grossly 
disturbed respiratory mechanics. Such patients usually die on the way to 
or in the ER/OR due to hemodynamic instability. In this particular case, 
adequate resuscitation and prompt thoracotomy saved the patient's life. 

This case report is important because, as we already mentioned, 
thoracic trauma alone is the cause of death in 25% of patients, and in 
another 25%, it's a contributing factor in a polytrauma deaths. This 
amounts to very high mortality. Our patient received a major laceration 
of the left lung. Our patient had a full recovery from this life-threatening 
situation. 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ijscr.2022.107030. 
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