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Gastrointestinal bleeding caused by peptic ulcer or portal hypertension is a serious com-
plication in liver transplant recipients. However, Gastrointestinal bleeding from hepatic
artery origin after liver transplantation is rare. We report duodenal massive bleeding sec-
ondary to erosion of hepatic artery after liver transplantation in two patients. This was diag-
nosed by angiography and treated subsequently by surgical intervention with hepatic artery
re-anastomosis. We could not salvage one of these patients who died of complications of
graft failure. Therefore, early diagnosis and aggressive surgical intervention may be required
in order to salvage both recipient and graft. (Chang Gung Med J 2009;32:579-83)
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Gastrointestinal (GI) bleeding is a serious compli-
cation for liver transplantation (LT) recipients.

The major causes of the bleeding are peptic ulcer,
enteritis, portal hypertension, and Roux-en-Y bleed-
ing after choledochojejunostomy reconstruction.(1)

The mortality rate of GI bleeding is high if prompt
intervention is not initiated. There are only few cases
of reported bleeding from the hepatic artery in LT
receipts.(2) In retrospect we reviewed 114 LT recipi-
ents at our institution for the complication of upper
GI bleeding after transplantation between January,
2002 and January, 2006. Herein, we report our expe-
rience of two liver transplant recipients who devel-
oped severe GI bleeding secondary to hepatic artery-
duodenal fistula.

CASE REPORT

Case1
A 53-year-old male with hepatitis B-related

decompensated liver cirrhosis had live donor liver
transplantation with right lobe graft on the 21st

February 2006. Preoperative upper gastrointestinal
endoscopy revealed duodenal bulb deformity with
deep penetrating ulcer over anterior wall. He
received ulcer treatment omperazole (30 mg/day) for
6 weeks. Repeated endoscopy showed a healed ulcer
on anterior wall of duodenum.

After transplantation, the postoperative course
was uneventful and he was transferred from the
intensive care unit to ordinary ward on the 27th
February 2006. However, he developed hematemesis
complicated with shock on the 7th March 2006.
Eight units of packed red blood cells were transfused
immediately. Endoscopy was attempted but could
not delineate the site of bleeding. Subsequently an
angiography was performed. It revealed extravasa-
tion of contrast from the recipient’s-sided hepatic
artery to the duodenum (Fig. 1). Because of ongoing
hemorrhage, emergent laparotomy was underdone.
Operative finding showed hepatic artery was adhered
to the duodenum which had a 2 x 2 cm ulcer with a
perforation on the anterior wall of the first portion
and the recipient’s common hepatic artery was erod-
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ed and resulted in artery anastomosis disruption. The
recipient’s common hepatic artery was ligated.
Hepatic artery flow was reconstructed from the
recipient’s right gastric artery (1 mm) to graft’s right
hepatic artery (2 mm) by microscopic technique with
9-Nylon. Duodenal perforation was repaired primari-
ly and covered with an omental patch. Liver graft
was pink and soft immediately after the hepatic
artery was re-vascularized. The liver function
returned normal after one week and patient was dis-
charge from the hospital on th 15th of April 2006.

Case 2
A 51-year-old male was admitted due to alco-

holic liver cirrhosis with failure on the 5th March
2006. He had an orthotopic liver transplantation with
a reduced-size right lobe graft on the 17th March
2006. Postoperatively, he had a complication of sep-
sis with blood culture and ascites culture positive for
A. baumannii.  Antibiotics were shifted from
Ampicillin (800 mg every 8 hours) plus ceftriaxone
(1 gm every 12 hours) to Imepenem (500 mg every
12 hours). However, progressive epigastralgia was
noted. He had melena with hemoglobulin level
which dropped from 10 to 8 mg/dl without hemody-
namic change on 2nd April 2006. Famotidine was

replaced by Omeprazole (30 mg per day).
Unexpectedly, he had hematochezia which leaded to
hemodynamic instability on 8th August 2006.
Endoscopy revealed bleeding from a 1.5 x 1.5 cm
ulcer on the superior wall of the 1st portion of the
duodenum. Hemoclip was applied and diluted adren-
aline was injected locally. The local treatment failed
and bleeding persisted. The patient was then referred
for angiography. The angiography revealed extrava-
sation of contrast from the receipt’s common hepatic
artery and graft’s celiac artery anastomostic site into
the duodenum. (Fig. 2) Embolization with n-butyl
cyanoacrylate (NBCA) and lipidol was performed
for temporary control. As bleeding persisted and
patient’s hemodynamic state was unstable despite 12
units of packed bed blood cells and 12 fresh frozen
plasma transfusion, the patient then underwent an
emergency operation. Operative findings revealed
that the hepatic artery anastomostic site had attached
to the duodenum. A 1 x 1 cm ulcer was found on the
superior wall of first part of the duodenum which
had eroded the anastomosis of the graft’s celiac
artery and recipient’s common hepatic artery. A
thrombosis in the recipient’s common hepatic artery
was also noted. After debriding, microvascular re-
anastomosis was done between the recipient’s com-

Fig. 1 Case 1 celiac arteriography. Contrast media leaks
from recipient’s common hepatic artery and donor’s right
hepatic artery anastomostic site (black arrow) into duodenum
(white arrow).

Fig. 2 Case 2 celiac arteriography. The white arrow shows
the recipient’s common hepatic artery and the thin black
arrow reveals graft’s celiac artery. The thick black arrow indi-
cates a contrast leakage into duodenum. 
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mon hepatic artery (3 mm) and graft’s celiac artery
(3 mm) with 9-0 Nylon. The liver remained congest-
ed even after revascularization. The recipient died of
graft failure on the second day after the surgery.

DISCUSSION

GI bleeding is a serious complication in liver
transplantation recipients. In respect to GI bleeding
both patient and graft survival rate is relatively low.
In 1997, Tabasco-Minguillan et al. reported that the
cumulative incidence of GI bleeding of liver trans-
plantation was 8.9%. The most common causes are
ulcer (27%), following enteritis (26%), portal hyper-
tension lesion (15%), Roux-en-Y bleeds and other
(30%).(1) However, there were only a few case reports
of GI bleeding from the hepatic artery. We report two
cases of the GI bleeding from the hepatic artery.

Incidence of peptic ulcer is 15% after liver
transplantation.(3) Liver transplant patients should be
treated as being at high risk for developing of ulcers
and further complications, because these patients
receive corticosteroids, require major surgery, or may
have associated infection or organ failure.
Association of preoperative H. Pylori infection and
occurrence of peptic ulcer has also been demonstrat-
ed after liver transplantation.(3,4) Ulcer bleeds are not
uncommon events, and are usually secondary to ero-
sion of the gastroduodenal artery or superior pancre-
aticoduodenal artery. There are very few reported
cases of peptic ulcer bleeding secondary to hepatic
artery erosion. Gastroduodenal artery is a branch of
the common hepatic artery, thereafter it continues as
the hepatic artery proper, which further divides into
right and left hepatic artery which runs upwards
towards the liver. Therefore, the hepatic artery is too
high up for direct erosion by a duodenal ulcer.
However, for LT patients, such as that in case 1,
because of dissection in the supra-colic compart-
ment, there is alteration to the normal anatomy,
which may subsequently lead to erosion of hepatic
artery by an ulcer.

Intra-abdominal vascular aneurysm inducing
vascular-enteric fistula is rare in proportion to GI
bleeding and a hepatic artery aneurysm is a rare phe-
nomenon in LT. The clinical presentation of these
cases could present a non-symptomatic, abdominal
pain with pulsating mass, hemoperitoneum, hemobil-
ia and GI bleeding. Extra-hepatic pseudoaneurym are

common with infection origin, genrally expected to
develop in the first two months after LT. The cause
of infection is often systemic or associated with sub-
hepatic infected fluid acumination. Pseudoaneurysm
arising from the hepatic artery has the reported inci-
dence of 0.3~2%.(5) Hepatic pseudoaneurysm eroding
into the duodenum resulting in hepatic artery-duode-
nal fistula is reported in blunt abdominal trauma,(6)

polyarteritis nodosa,(7) or hepatic artery access port.(8)

There was only one such case reported in a living
donor liver transplantation recipient.(2) Early diagno-
sis requires a high level of suspicion, as presentation
may be non-specific with hemobilia, unexplained
fever, graft dysfunction, or a falling hemoglobilin
level. But pseudoaneurysm remains unrecognized
until it presents with profound shock and rupture into
the peritoneum or GI tract which requires emergency
laparotomy. Hence 50% risk of pseudoaneurysm rup-
ture at onset is present in the transplantation group,
differing from a 14% risk of rupture in non-trans-
plantation patients.(5) Persistent sub-hepatic fluid col-
lection is a key etiologic factor for pseudoaneurysm.
Mutiple-phasic contrast enhanced helical computer
tomography may show intrahepatic pseudoaneurysm,
but extrahepatic pseudoaneurysm may be misdiag-
nosed.(9)

Angiography still plays a definitive role in the
investigation to demonstrate the source of bleeding
and is also a resource for determining an interven-
tion. Embolization to diminish acute hemorrhage is
used as a temporary measure allowing re-transplanta-
tion. However, in Taiwan, due to the shortage of
orthotopic liver graft, re-transplantation after hepatic
artery emboization is almost impossible. Immediate
revascularization is the standard treatment even in
infected field, being the factor enhancing survival
compared to ligation of the hepatic artery.(10) Both
cases underwent revascularation by microsurgery. In
one case the right gastric artery of the recipient was
used to replace the common hepatic artery.
Alternatively a covered coronary stent graft was
reported to successfully treat the hepatic artery
pseudoaneurysm as a treatment choice.(11)

Bleeding due to a hepatic artery–duodenal fistu-
la is a rare phenomena and is associated with a high
mortality rate in LT. A duodenal ulcer eroding the
extra-hepatic artery could be due to post-operative
adhesion associated with hepatic artery adhesion to
duodenal wall. Sub-hepatic local infection is another
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factor which may cause a hepatic pseudoaneurysm,
furthermore massive GI bleeding originates from the
ruptured hepatic pseudoaneurysm into the duode-
num. Aggressive post-LT ulcer prophylaxis and early
recognition and diagnosis of a pseudoaneurysm may
reduce the mortality rate. Embolization is a tempo-
rary method for hemorrhage control. Exploratory
laparotomy with hepatic artery revascularization is
necessary in orthotopic liver graft shortage area.
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