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Dear Editor,

High velocity gunshot injuries result in extensive tissue 
loss. Tissue necrosis almost always facilitates infection. 
The bacterial load of the affected organ in abdominal in-
juries may increase the severity of the infection (1). Open 
surgery, percutaneous drainage, and endoscopic proce-
dures have been described for the management of bil-
iary leakage following gunshot injury to the liver (2). In 
this study, we present a case of biliary leakage following 
gunshot injury to the liver that was treated with vacuum 
assisted closure (VAC) system. Informed consent was 
obtained from the patient.

A 29-year-old female with gunshot injury was admitted 
to the hospital. She was hypotensive with reflex tachy-
cardia. There was a 4×4 cm entrance gunshot wound on 
right 5th-6th-7th rib along the midclavicular line and an 
exit gunshot wound on right 7th-8th-9th rib in the back. 
On the right side, there was also an entrance gunshot 
wound inferolateral to the inguinal ligament and an exit 
gunshot wound in the posterior superior iliac spine. She 
had an open fracture in the right knee and an avulsion in 
the left arm. Due to hemodynamic instability, emergency 
laparotomy was performed. Complete rupture of hepatic 
segments 6 and 7 and contusion of hepatic segments 5 
and 8 (grade IV injury) were managed by resection of both 
segments 6 and 7. Four drains were inserted into the ab-
domen. The bullet holes were debrided, and external fixa-
tor was applied for knee fusion. 

The patient was scheduled to have an endoscopic retro-
grade cholangiopancreatography (ERCP) postoperatively 
for biliary leakage that was detected on day 2 of the op-
eration. Unfortunately, before the time of day her ERCP 
was scheduled she had to undergo surgery for necrotiz-
ing fasciitis extending from right side of the iliac crest to 

the level of 5th rib in the back (Figure 1). On exploration, it 
was observed that bile flowed to the open wound (instate 
of drainage system) through the large defect created by 
the bullet in the thoracolumbar region. Although the large 
defect hampered the function of the subhepatic drain, it 
preserved the intraabdominal cavity from biliary content 
by giving rise to biliary-cutaneous fistula. The nonfunc-
tional subhepatic drain was removed, and the VAC sys-
tem (ATMOS S 042 NPWT) was applied to manage the 
infected wound. In this process, patient was kept often 
in the right-side lying position, and the VAC system was 
renewed more often than routine practice (10 times in 10 
days) to keep biliary leakage under strict control. During 
the course, it was observed that biliary leakage was ar-
rested spontaneously. The patient was discharged on 
postoperative day 51 after the wound was repaired with a 
skin graft (Figure 2). 

Surgery is a widely accepted method for the treatment of 
penetrating abdominal trauma. However, in appropriate 
candidates who are hemodynamically stable and free of 
injury to the gastrointestinal tract, non-operative man-
agement (NOM) can be chosen for penetrating liver injury 
(3). In most of the cases, hepatic bleeding ceases sponta-
neously or necessitates an angiographic embolization (3). 
Hemodynamic instability of the current patient did not 
allow NOM to be performed; thus, emergency laparoto-
my was chosen. However, a postoperative complication 
of penetrating liver injury, biliary leakage, was success-
fully managed non-operatively by the VAC system. The 
VAC system is gaining in popularity for the treatment of 
abdominal trauma, intraabdominal sepsis, and abdominal 
compartment syndrome (4). It also appears to be effec-
tive in the treatment of enteroatmospheric fistula (5). 
In literature, a case was described wherein a biliary leak-
age secondary to the duodenal fistula was treated with 
the VAC system (6). To our knowledge, this was the first 
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case wherein biliary leakage following gunshot injury to 
the liver was controlled by the VAC system. Because they 
are well known, open surgery, percutaneous drainage, 
and endoscopic procedures have been described for the 
management of biliary leakage following gunshot injury 
to the liver (2). The current patient was scheduled to have 
an ERCP, but an unexpected circumstance (necrotizing 
fasciitis) forced her to undergo surgery followed by appli-
cation of the VAC system. Fortunately, the success of the 
VAC system turned the disadvantage of necrotizing fas-
ciitis into the advantage by managing both biliary leakage 
and infected wound non-operatively. 

In conclusion, the VAC system may be effective in con-
trolling biliary leakage following gunshot injury to liver be-
cause it can treat infected wounds with large tissue loss.
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Figure 1. Appearance of the wound after extensive debridement due 
to necrotizing fasciitis 

Figure 2. Appearance of the wound after grafting 
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