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Introduction

Arterial injury is a relatively rare but clinically significant
complication of cholecystectomy.1 Hepatic artery pseudoa-
neurysm requires urgent treatment, as it may lead to
exsanguinating gastrointestinal bleeding. Endovascular em-
bolization is the first choice considering the high technical
and clinical success.2 However, variations in the arterial
origin and course may lead to failure of embolization.
Endoscopic ultrasound (EUS) is being increasingly utilized
for management of pseudoaneurysms in close relation to
the gastrointestinal tract lumen.3 Percutaneous emboliza-
tion is the second-choice procedure that allows successful
embolization in cases with failure of endovascular and
endoscopic methods.4 Surgery is often reserved for unstable

patients or those in whom the minimally invasive inter-
ventions fail. We present a case of postcholecystectomy
right hepatic artery pseudoaneurysm at an uncommon
location, near choledochoduodenal fistula, that was man-
aged by percutaneous embolization after failure of endo-
vascular and endoscopic procedures.

Case Report

A 51-year-old male presented with recurrent episodes of
hematemesis and melena requiring multiple blood trans-
fusions following open cholecystectomy for complicated
gallstone disease at an outside hospital (2 months back).
There was tachycardia and anemia (hemoglobin, 8.5mg/dL).
Liver function tests revealed mild hyperbilirubinemia
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Abstract Hepatic artery pseudoaneurysm in postcholecystectomy choleduodenal fistula is an
extremely rare but clinically significant complication. A 52-year-old male presented
with hematemesis and melena several weeks after open cholecystectomy for compli-
cated gallstone disease. Upper gastrointestinal endoscopy revealed bleeding from the
choledochoduodenal fistula site. On computed tomography angiography, a small right
hepatic artery pseudoaneurysm close to fistula site was identified. Endovascular
embolization failed due to nonopacification of the proximal right hepatic artery.
Endoscopic ultrasound-guided embolization was also unsuccessful due to the small size
of the aneurysm and inadequate visualization. Following this, percutaneous n-butyl
cyanoacrylate glue was successfully injected into the pseudoaneurysm. The patient
recovered and was planned for hepaticojejunostomy to restore biliary continuity.
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(total/conjugated bilirubin, 1.8/0.8mg/dL), and elevation of
alkaline phosphatase (520 U/L). Upper gastrointestinal tract
endoscopy showed a small opening at D1–D2 junction from
which fresh blood was oozing. Computed tomography (CT)
angiography revealed a small contrast filled outpouching
(2.5�2.5mm) arising from the right hepatic artery adjacent
to the choledochoduodenal fistula site (►Fig. 1A). Biliary
dilatation andmultiple cholangitic abscesses in the right lobe
of liver were also seen. A diagnosis of postcholecystectomy
biliovascular injury with right hepatic artery pseudoaneur-
ysm was considered. Celiac axis angiogram showed opacifi-
cation of the left hepatic artery (►Fig. 1B). The proximal right
hepatic artery was not visualized suggesting iatrogenic
thrombosis. The right hepatic artery pseudoaneurysm filled
retrogradely from the left hepatic artery branches. The
microcatheter could not be negotiated from the small left
hepatic artery branches into the pseudoaneurysm and hence
the endovascular procedure was abandoned. EUS-guided
transmural embolization was planned and patients was
shifted to endoscopy suite. On EUS, the pseudoaneurysm
was not well visualized due to its small size and location near
the choledochoduodenal fistula site. Percutaneous emboli-
zation was performed as a salvage nonsurgical procedure.
Percutaneous transhepatic sac embolization was done using
a 22-gauge Chiba needle (15 cm) and 1mLmixture of n-butyl
cyanoacrylate (NBCA) glue and ethiodized oil (Lipiodol Ultra
Fluid, Guerbert, Villepinte, France) in a 1:1 ratio under
fluoroscopic guidance (►Fig. 2A). There was opacification

of the sac as well as the artery (►Fig. 2B). A noncontrast CT
abdomen confirmed the presence of hyperdense cast within
the pseudoaneurysm (►Fig. 3A and B). There was resolution
of hematemesis and melena within 12hours. The patient
tolerated the procedurewell and had no fresh complaints. He
was discharged in a stable situation and was planned for an
elective hepaticojejunostomy.

Discussion

The most common type of bilioenteric fistula is cholecysto-
duodenal fistula that occurs in patients with chronic chole-
cystitis.5 Choledochoduodenal fistula occurs in patients with
peptic ulcer disease or impacted common bile duct stones.
Spontaneous choledochoduodenal fistula due to iatrogenic
bile duct injury during laparoscopic cholecystectomy is
rare.6 Gastrointestinal bleeding may be one of the manifes-
tations of choledochoduodenal fistula.5 However, to the best
of our knowledge, pseudoaneurysm adjacent to choledocho-
duodenal fistula following laparoscopic cholecystectomy has
not been previously reported.

Postcholecystectomy hepatic artery pseudoaneurysms
are rare, but clinically significant. They may occur as an
isolated complication, but more commonly occur in associ-
ation with iatrogenic bile duct injuries. Overall, the inci-
dence of vascular complications in bile duct injuries is up to
25 to 35%.7 Hepatic artery pseudoaneurym (most commonly
from the right hepatic artery, common hepatic artery or
cystic artery) is seen in about 0.6% of postcholecystectomy
patients.7 The presenting symptoms are right upper
quadrant pain, gastrointestinal bleeding, and obstructive
jaundice.7 A high degree of clinical suspicion of biliovascular
injury is warranted in patients with these symptoms who
have undergone recent cholecystectomy. CT angiography is
an ideal investigation in the emergent management of
suspected biliovascular injury.

The treatment of choice for hepatic artery pseudoaneur-
ysm is endovascular embolization.2 EUS-guided thrombin
injection is a relatively novel approach in mesenteric pseu-
doaneurysms that are not accessible endovascularly.3 In our
case, an attempt was made to approach the sac under EUS
guidance; however, due to the subcentimetric size of the sac

Fig. 1 Coronal computed tomography angiography (A) image
showing right hepatic artery pseudoaneurysm (arrow) in close rela-
tion to choledochoduodenal fistula site (arrowhead). Note the gas
within the bile duct (short arrow). Celiac arteriogram (B) showing
right hepatic artery pseudoaneurysm (arrow) that is filling from the
small arterial collaterals from left hepatic artery (black arrow). Right
hepatic artery is not visualized proximally (arrowhead).

Fig. 2 Fluoroscopy-guided cyanoacrylate glue injection into the
pseudoaneurysm (A). Post procedure single-shot fluoroscopic image
showing glue cast in the pseudoaneurysm sac (arrow, B) as well as in
the feeding artery.

Fig. 3 Post procedure non-contrast computed tomography abdomen
axial (A) and coronal maximum intensity projection image (B) after
24 hours showing hyperdense cyanoacrylate glue cast within the sac
and surrounding arteries (arrows, A and B). Nontarget embolization is
seen in the right lobe of liver due to aggressive embolization (black
arrow, B). However, the patients tolerated the procedure well.
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and complex anatomy of the region, the procedure was
unsuccessful. Percutaneous embolization of hepatic artery
pseudoaneurysms is a salvage procedure following an un-
successful endovascular and EUS-guided embolization. The
procedure must be carried out with utmost care to avoid
leakage of the embolizing agent into the arterial circulation.
The addition of lipiodol acts as a carrier, which aids in
smooth and controlled injection of the embolic agent. Lip-
iodol also confers radio-opacity to the embolization agent
and helps to visualize the embolization process under fluo-
roscopy. Glue polymerizes upon contact with ions in the
blood, forming a cast within the vessel lumen.8 The compli-
cations of percutaneous NBCA injection include nontarget
embolization (which may lead to massive hepatic necrosis)
or pseudoaneurysm sac rupture. Inadvertent injection into
the bile ducts can cause cholangitis. Injection into the portal
or hepatic veins may cause venous thrombosis. Fortunately,
these complications are extremely rare in expert hands.
Treatment with percutaneous thrombin is safer, as it acts
by augmenting the native coagulation system by forming a
fibrin clot within the pseudoaneurysm lumen. The clot
causes stasis and acts as a mesh for endogenous platelet
aggregation and thrombus formation. However, use of
thrombin is associatedwith increased riskof recanalization.9

In conclusion, pseudoaneurysm at the choledochoduode-
nal fistula site following cholecystectomy is an extremely
rare but catastrophic complication that can be successfully
managed with minimally invasive techniques.
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