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Abstract Hepatic gas gangrene is an uncommon situation mainly due to bacterial infection by Clostridium perfringens. It
remains a life-threatening condition associated with a high mortality rate. Quick diagnosis and aggressive therapy including
liver transplantation should be proposed to improve the outcome. This report describes a rare case of hepatic gas gangrene on
native liver, secondary to iatrogenic hepatic artery thrombosis and instrumental biliary tree infection, which was successfully
treated by liver transplantation.
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Abbreviations
LT Liver transplantation
POD Postoperative day
ERCP Endoscopic retrograde cholangiopancreaticography
CT scan Contrast-enhanced computed tomography scan

Introduction

Hepatic gas gangrene is a rapidly spreading infection of the
liver caused by pathogenic spore-bearing anaerobic bacteria
responsible for necrosis and edema. Clostridium perfringens
is the most frequently identified offending agent, but group
A Streptococcus and Staphylococcus aureus and Vibrio

vulnificus may cause similar manifestations.1 Gas gangrene
classically occurs after abdominal surgery, penetrating trau-
ma, or in the setting of skin and soft tissue infection in
diabetic patients.1 Although prognosis is generally poor,
favorable outcome can be obtained with early recognition
and rapid treatment using antibiotics and emergency sur-
gery. Hepatic gas gangrene is an uncommon event and can
occur in the post-liver transplantation course in the case of
hepatic artery thrombosis. This report describes a rare case
of hepatic gas gangrene on native liver, secondary to iatro-
genic hepatic artery thrombosis, and instrumental biliary
tree infection, which was successfully treated by liver trans-
plantation (LT).

Case Report

A 9-cm aneurysm of the proper hepatic artery was discov-
ered incidentally in a 57-year-old man on ultrasound and
confirmed on contrast-enhanced computed tomography scan
(CT scan). The patient underwent resection of the aneurysm
in another center, and a reconstruction of the hepatic artery
was performed by saphenous vein graft interposition. To
facilitate exposure, the liver was mobilized and the falciform
ligament and left and right triangular ligaments were sec-
tioned. The pericholedochal arterial network was lost during
the surgical cure of the aneurysm due to the complete
dissection of the proper hepatic artery. Cholecystectomy
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was performed to avoid ischemic cholecystitis. Intraopera-
tive cholangiography was not performed. In the early post-
operative period, the patient developed ischemic cholangitis
secondary to saphenous vein graft thrombosis and progres-
sive necrosis of the left liver associated with a biliary fistula.
The abdominal drain produced 500 mL/day of bile.
Cholangio-magnetic resonance imaging demonstrated an
ischemic cholangitis mainly located in the left lateral lobe.
At postoperative day (POD) 10, an endoscopic retrograde
cholangiopancreatography (ERCP) failed to identify the
origin of the biliary fistula. An aberrant duct feeding the
gallbladder bed was suspected and a biliary stent was placed
in the right biliary duct. A septic shock followed the ERCP.
Bacteriological testing on a bile sample revealed a multi-
resistant Klebsiella infection. Treatment with antibiotics and
removal of the biliary stent did not lead to any clinical
improvement; the biliary fistula continued to be productive
(800 mL/24 h). Progressive liver failure (prothrombin ratio
(PT), 35 %; factor V, 59 %; total bilirubin, 129 μmol/L;
aspartate amino tranferase, 134 UI/L; alanine amino trans-
ferase, 354 UI/L), encephalopathy, and sepsis required in-
tensive care management. A new CT scan suggested hepatic
gas gangrene located in the upper part of the left and right
liver (Fig. 1a, b). The patient was referred to our department.
Surgical exploration revealed spongious alteration and ne-
crosis of the hepatic dome. A sequestrectomy was per-
formed to remove the necrotic tissue. In the postoperative
course, the patient presented signs of septic shock and liver
function continued to deteriorate (PT<30 %, bilirubin>
150 μmol/L). CT scan showed a heterogeneous liver with
multiple necrotic areas outside the sequestrectomy area, the
absence of hepatic arterial flow, and a permeable portal
system. Emergency LT was performed on POD 30. The
MELD score at the time of LTwas 32. The recipient inferior
vena cava was preserved and liver graft was implanted using
a conventional cavo-caval anastomosis. No graft liver com-
plications occurred, and liver function factors became nor-
mal after LT. The patient was discharged on POD 137 after
LT. The post-LT course was marked by several complica-
tions, including pulmonary atelectasis requiring bronchosco-
py, renal insufficiency, thrombocytopenia and hemolytic
anemia requiring plasma exchange, and diverticular bleeding
requiring emergency left colectomy with temporary colosto-
my. Follow-up at 3 years demonstrated normal liver function.

Discussion

Hepatic gas gangrene is a rare infection that constitutes a
therapeutic emergency. This phenomenon is attributed to an
acute devitalization of the liver combined with the coloni-
zation by anaerobic germs through the portal vein or the
biliary tract (bilio-digestive anastomosis, biliary stent). The

most frequent offending organisms are clostridia, but other
pathogens with gas-forming potential (Escherichia coli and
Klebsiella pneumoniae) can produce similar clinical mani-
festations. In our case, K. pneumoniae was found in the
bile sample analysis.1 Most of the time, hepatic gas
gangrene occurs in a post-transplant setting of early
hepatic artery thrombosis, leading to liver graft failure,
graft loss, and a significant increase in postoperative
mortality.2 Treatment generally requires reinterventions
and sometimes retransplantation,3–5 with a mortality rate
of 27 % in the case of retransplantation and 73 %
without retransplantation.6,7 Arterial vascularization is
primarily insured by the hepatic artery, but also by other
numerous blood supplies, in particular the pericholedo-
chal arterial network, depending on the gastroduodenal
artery.8 These two main arterial networks are anastomot-
ic at the level of the hilar plate,9 which explains why
arterial ischemia of a native liver is very rare. Liver
transplantation entails the sacrifice of the pericholedo-
chal contribution in such a way that hepatic artery thrombosis

Fig. 1 Computed tomography scan of the abdomen demonstrating
hepatic gas gangrene (white arrow) with aerobilia (black arrow). a
Coronal plane. b Sagittal plane
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results in an ischemic cholangitis, which can lead to secondary
complications such as biliary fistula, bilioma, and intrahepatic
abscess, requiring emergency liver retransplantation.3,6,10,11 In
our patient, one of the factors favoring ischemic cholangitis after
hepatic artery thrombosis was the loss of pericholedochal arterial
network during the surgical cure of the aneurysm due to the
complete dissection of the proper hepatic artery. When the
patient was referred to our department, the parenchyma was
already ischemic and the hepatic necrosis had spread too exten-
sively, making any revascularization attempt impossible.
Sequestrectomy was the only surgical option. The other primary
condition for gas gangrene is the liver colonization by anaerobic
bacteria. In the present case, this colonization was due to the
biliary stent set up to treat the fistula, which allowed bacteria to
migrate from the digestive tract to the liver. Classically, infection
is a contraindication for LT, unless the septic site can be removed
during LT.12 Nevertheless, few cases of successful retransplan-
tation for hepatic gas gangrene after severe hepatic trauma have
been reported.12–14 Immediate inclusion on the waiting list was
decided due to rapidly progressing sepsis and acute liver failure
that was persistent despite partial hepatectomy. Our patient had a
lengthy post-transplant course, with some unusual complica-
tions. We have no data to strictly correlate post-transplant un-
usual complications and the hepatic gas gangrene. However, this
severe septic state preceding transplantation has probably placed
the patient in a vulnerable situation and so may have increase
postoperative complications. However, the favorable long-term
outcomes indicate that LT can be a life-saving strategy in liver
failure secondary to hepatic gas gangrene.

Conclusion

Hepatic gas gangrene on native liver is uncommon. It is a
rare and devastating process that can occur after liver trauma
or LT, most often following hepatic artery thrombosis. Ag-
gressive management including antibiotics and rapid sur-
gery is the gold standard in gas gangrene occurring in
other locations. Few cases of treatment of hepatic gas gan-
grene by LT have been reported. Hepatic gas gangrene is not
an absolute contraindication to LT provided that the septic
site is completely removed during transplantation, which
may represent a life-saving option.
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