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Gunshot Wound in the Setting of Abdominal 
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Abstract

A critical issue in trauma and reconstructive surgery is managing Abdominal Compartment Syndrome (ACS) and loss of domain following major 
abdominal trauma. ACS is a life-threatening complication that often necessitates damage control surgery, including an open abdomen. However, 
this approach increases the risk of further complications, such as significant loss of domain, which complicates subsequent abdominal closure. Our 
case highlights the successful use of a porcine dermal matrix as a biologic mesh in a patient with significant loss of domain following a traumatic 
injury. This innovative approach facilitated complete mesh granulation prior to autografting. By providing temporary support for the patient’s loss 
of domain, our technique allowed for stabilization and resolution of operative edema, creating the opportunity for a more definitive myofascial ap-
proximation once the patient has achieved full optimization in recovery and rehabilitation.

Introduction
After operative repair of major abdominal trauma patients are 

at an increased risk of Abdominal Compartment Syndrome (ACS). 
ACS is a well described phenomenon defined by elevated intraab-
dominal pressures above 20mmHg causing organ dysfunction. 
The abdomen is a defined anatomical compartment, and elevated 
pressures within it compress surrounding organs causing ischemia 
and ultimately organ dysfunction. Patients will present with he-
modynamic instability secondary to decreased cardiac output and 
respiratory distress [1]. Therefore, it can be necessary in trauma 
patients requiring emergent laparotomy to not close the fascia, 
leaving the abdomen open. 

Open abdomen is the current standard of care for manage-
ment of intraabdominal catastrophes in critically ill patients with  

 
the goal of fascial closure within 10-14 days. The European Hernia 
Society (EHS) developed clinical practice guidelines strongly rec-
ommending use of dynamic techniques, Negative Pressure Wound 
Therapy (NPWT) and fascial closure, rather than static techniques, 
fascial closure alone [2]. However, methods to achieve final closure 
of the abdomen vary including primary fascial repair, component 
separation, mesh repair, or flap reconstruction [3,4].

Mesh repair may be necessitated by significant loss of domain. 
Mesh material can be synthetic, biosynthetic, or biologic. Synthetic 
mesh is avoided in traumatic patients due to high rate of contami-
nation and subsequent surgical site infection [5]. Biologic meshes, 
composed of a collagen-based acellular dermal matrix, were cre-
ated to reduce risk of infection, though evidence is limited [6-8]. 
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Antibiotic-coated acellular dermal matrixes have been produced 
including the XenMatrix AB Surgical Graft for which industry-fund-
ed studies show in vitro and in vivo evidence of reduced mesh in-
fection [9-12].

Case Presentation
A 37-year-old male presented to an outside hospital as a trau-

ma activation for gunshot (GSW) wound to the abdomen causing 
injuries to his right colon and rectosigmoid colon. At the outside 
hospital an exploratory laparotomy was performed with right 
hemicolectomy, rectosigmoid resection and creation of a sigmoid 
colostomy. At that time primary closure of fascia was achieved. 
Post-operatively, however, the patient developed features concern-
ing for abdominal compartment syndrome and septic shock includ-
ing hemodynamic instability, elevated bladder pressure, abdominal 
distension, and respiratory distress. Therefore, the patient was 
transferred to our institution for a higher level of care. Upon emer-
gent laparotomy for re-exploration of his abdomen, the patient was 
found to have significant necrosis along the bullet tract, including 
skin, soft tissue, fascia, bowel, and rectus abdominus with concern 
for infection of abdominal wall. The patient required several oper-
ative debridements and washouts, resection of the ileocolic anas-
tomosis and creation of an ileostomy. The abdomen was left open 
with a vacuum-assisted wound device, and he was determined to 
have a Ventral Hernia Working Group Grade IV. Notably, the patient 
had a large, full-thickness defect in his anterior abdominal wall in-
cluding loss of rectus abdominus.

Once the patient was stabilized, we determined his abdominal 
defect to be 32 x 44 cm in size with complete loss of abdominal do-
main. Primary closure was therefore not possible, and an antibac-
terial porcine dermal matrix provided by XenMatrix was selected 
to close the hernia [12]. Following debridement of wound edges, 
a 20 x 40cm xenograft was secured to the anterior rectus fascia in 
a running fashion beginning superiorly with 2-0 PDS suture. The 
mesh was folded and sutured to itself with PDS sutures to appro-
priately cover the wound. The bowel was entirely covered by and 
in direct contact with mesh, and negative wound pressure therapy 
was applied in the interim. 

Subsequently, nutrition and thorough wound care were priori-
tized to promote wound healing and mesh granulation. The patient 
was weaned from total parenteral nutrition, and ileostomy output 
and electrolyte derangements were managed during the transition 
period to optimal oral intake. During this interim the wound was 
dressed in clean, Vaseline-soaked gauze covered by saline-soaked 
Kerlix and changed twice daily. 

After approximately six weeks, the mesh achieved near com-
plete granulation. The patient was returned to the operative the-

ater for debridement of granulation tissue and placement of the 
MAXXEUS cadaver allograft meshed 2:1 to optimize the wound pri-
or to skin grafting. One week post-operatively, wound closure was 
achieved with a Split-Thickness Skin Graft (STSG) and an epidermal 
graft using a donor site from the right thigh, and the allograft was 
removed. The STSG was meshed in a 3:1 fashion and the epider-
mal graft was processed using Recell. The STSG was applied using 
ARTISS fibrin sealant and Dermabond, and the epidermal autograft 
was sprayed onto the wound and donor site to promote healing. 
Two weeks post-operatively the patient was stabilized, and the au-
tograft was healing adequately, so the patient was discharged with 
outpatient follow up. 

Discussion
We present a case of abdominal wall reconstruction using an 

antibiotic-coated porcine dermal matrix in a patient with signifi-
cant loss of domain after traumatic injury to the abdomen with 
failure of primary fascial closure complicated by ACS. Our case is 
unique in that abdominal closure was achieved with biologic mesh 
and delayed wound closure allowed for complete mesh granulation 
prior to autografting. 

Our patient sustained a high-energy trauma caused by a GSW to 
the abdomen. This trauma gave rise to a traumatic abdominal wall 
hernia, abdominal compartment syndrome and associated necrosis 
of small bowel, necessitating small bowel resection and creation of 
an ileostomy. The additional abdominal wall infection resulted in 
significant loss of domain and necessitated abdominal wall recon-
struction using mesh. 

Various techniques have been described to achieve closure of 
ventral hernias with loss of abdominal domain. Failure to reduce 
abdominal contents with sufficient area in the abdominal cavity can 
result in ACS [13]. Skin and soft tissue deficits may be addressed 
with tissue expansion and locoregional flap coverage. Fascial clo-
sure, however, requires components separation or mesh. The com-
ponents separation is a technique involving separation of myofas-
cial layers of the abdominal wall for medial advancement of fascia 
and rectus abdominis up to 10cm at the umbilicus [14]. Numerous 
modifications to this technique have been described including pos-
terior components separation, developed in 2008 by Carbonell et 
al., wherein lateral dissection is performed between the internal 
oblique and transversus abdominus [15]. However, local flap ad-
vancement is insufficient to close larger defects particularly with 
significant loss of abdominal domain. Mesh can be used to directly 
cover bowel and achieve tension-free closure. Biological mesh has 
become the current standard for contaminated fields in high-risk 
patients due to its superior antimicrobial properties when com-
pared to synthetic mesh [6-8] (Figure 1).



Am J Biomed Sci & Res

American Journal of Biomedical Science & Research

Copyright© Atta Nawabi

529

Figure 1: A. Computed tomography imaging axial cut showing loss of abdominal domain after re-exploration requiring open abdomen and NPWT.

B. Computed tomography imaging sagittal cut showing loss of abdominal domain after re-exploration requiring open abdomen and NPWT.

C. Loss of domain after re-exploration and debridement of necrotic tissue.

D. Wound after placement of XenMatrix porcine dermal matrix.

E. Wound after complete granulation of acellular dermal matrix. 

F. Wound after placement of cadaver allograft.

G. Wound one to two weeks after autografting.

Conclusion
This case report presents an interesting challenge in surgical 

planning and reconstruction due to the complex course after trau-
matic injury involving abdominal compartment syndrome, abdom-
inal wall infection and loss of domain. A defect of this size typically 
requires fascial repair with mesh [16]. Due to the inherent field 
contamination a biologic acellular dermal matrix was selected for 
fascial closure [16,17]. Patient specific factors required the creation 
of an ileostomy and medical stabilization from critical condition 
necessitating a delay in hernia repair. At six weeks after abdominal 
wall reconstruction the mesh was fully granulated and prepared for 
split thickness skin grafting for wound closure. Our technique de-
scribed above allowed temporization of the loss of domain in this 
patient such that once the patient stabilizes and all operative ede-
ma subsides attempts at a more definitive myofascial approxima-
tion may be obtained.
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