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a b s t r a c t 

Acute cholecystitis is a common inflammatory condition of the gallbladder, primarily as- 

sociated with gallstones. Complications such as bile duct injury and bile leakage can oc- 

cur following cholecystectomy, significantly impacting morbidity and mortality. Early di- 

agnosis and intervention are essential to improve patient outcomes, with treatment op- 

tions including endoscopic sphincterotomy and stenting. However, percutaneous coil em- 

bolization has emerged as a critical intervention due to the anatomical complexity of the 

region. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Acute cholecystitis is an acute inflammation of the gallblad-
der, most commonly associated with gallstones (90-95%).
Gallstones typically cause obstruction at the neck of the
gallbladder or the cystic duct, leading to distension and bile
stasis within the gallbladder. This condition subsequently
triggers inflammatory processes due to bacterial colonization.
Acute cholecystitis develops without gallstones in 5%-10%
of cases, a condition known as acalculous cholecystitis. Clin-
ically, acute cholecystitis usually presents with right upper
quadrant pain, which is often accompanied by fever, nausea,
vomiting, fatigue, and anorexia [ 1 ,2 ]. 
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Laparoscopic cholecystectomy is currently the most com-
monly and primarily preferred minimally invasive surgical
method for the treatment of various biliary conditions, in-
cluding acute and chronic cholecystitis, biliary colic, gallstone
pancreatitis, and biliary dyskinesia [ 3 ]. Bile duct injury and
bile leakage following cholecystectomy are rare but serious
complications that increase mortality and morbidity. Early
diagnosis and management are crucial for the patient’s
prognosis. While treatment options such as endoscopic
sphincterotomy and stenting are available, the anatomical
complexity of the region has led to the increasing importance
and frequency of percutaneous coil embolization in recent
times [ 4 ,5 ]. 
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Fig. 1 – In the contrast-enhanced abdominopelvic CT imaging, axial (A) and coronal (B) sections demonstrate a hydropic 
gallbladder (white arrows) and free fluid associated with heterogeneous density increases consistent with an inflammatory 

process in the pericholecystic region (white arrowheads). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – illustrates a percutaneous transhepatic 
cholangiography examination. The image shows a 
percutaneous drainage catheter (white arrowheads) and a 
percutaneous internal-external biliary drainage catheter 
(white arrows). Additionally, retrograde contrast filling of 
the cystic duct and contrast flow towards the drainage bag 
are observed (white circle). 

 

 

 

 

 

 

In this study, we present a case of percutaneous tran-
scatheter coil embolization in a patient who developed bile
duct leakage following cholecystectomy. 

Case presentation 

A 65-year-old male patient, with no known history of surgical
or systemic disease, presented to the emergency department
with severe pain in the right upper quadrant and epigastric
region. On physical examination, the Murphy sign was found
to be positive. Laboratory investigations revealed an elevated
white blood cell count of 27,760 cells/mL (Normal range [N]:
4500-10,000 cells/mL), which was notably high. Based on
the clinical and laboratory findings, acute cholecystitis was
considered the primary diagnosis. Further evaluation of the
hepatobiliary system was conducted using abdominal ultra-
sonography (USG) and contrast-enhanced abdominopelvic
computed tomography (CT). The USG findings demonstrated
that the gallbladder was hydropic with mild thickening of
the gallbladder wall, and no significant stones or sludge were
detected within the gallbladder lumen. Similarly, contrast-
enhanced abdominopelvic CT findings did not reveal any
significant stones or sludge within the gallbladder lumen;
however, the gallbladder’s transverse diameter was measured
at 45 mm (Normal range [N]: < 40 mm), indicating an increase
in wall thickness. Additionally, pericholecystic fat stranding
and free fluid accumulation with inflammation were ob-
served ( Fig. 1 ). These findings were supportive of a diagnosis
of acalculous cholecystitis, and the patient subsequently
underwent laparoscopic cholecystectomy. 

On the fifth day following laparoscopic cholecystectomy,
the patient developed widespread abdominal pain, defense,
rebound tenderness, and fever. The presence of significant
bile content in the drainage catheter, which had been intra-
operatively placed in the surgical site, raised suspicion of a
common bile duct injury, and the patient was consulted to
the Interventional Radiology (IR) unit. A percutaneous tran-
shepatic cholangiography (PTC) was performed in the IR unit,
revealing no intrahepatic bile duct dilatation, and the com-
mon bile duct was found to be patent. However, retrograde
filling of the cystic duct stump into the subhepatic space and
the drainage pouch was observed, indicating an injury to the



408 R a d i o l o g y  C a s e  R e p o r t s  2 0  ( 2 0 2 5 )  4 0 6 – 4 0 9  

Fig. 3 – Control cholangiography reveals retrograde bile leakage from the cystic duct stump (A). The cystic duct stump was 
catheterized using a 4F cobra catheter and microcatheter, followed by coil embolization (B and C white arrows). The control 
cholangiography demonstrated no passage into the cystic duct (D). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cystic duct stump. Based on these findings, a percutaneous
internal-external biliary drainage catheter was placed, and
catheter monitoring was performed ( Fig. 2 ). Four days later,
the patient was re-evaluated in the IR unit, and a 4F cobra
catheter and microcatheter were inserted via the guidewire
through the internal-external biliary drainage catheter. Fol-
lowing catheterization, coil embolization was performed on
the cystic duct stump. Follow-up imaging revealed no passage
of contrast material into the cystic duct ( Fig. 3 ). 

Discussion 

Bile leakage can occur as a result of surgical, endoscopic, and
radiological procedures, but also due to other factors such
as trauma, congenital diseases, and infections [ 4 ]. Postlaparo-
scopic cholecystectomy bile leakage is observed in 0.2%-2% of
cases and is recognized as a serious complication that, if not
treated promptly, prolongs hospital stays and increases mor-
bidity and mortality rates. The cystic duct stump is the most
common site of bile leakage, occurring in 94.5% of cases [ 5 ]. Al-
though biliary diversion, endoscopic sphincterotomy, and/or
stenting are initially preferred treatment options, these meth-
ods fail in 25% of cases. However, spontaneous resolution
of bile leakage has been reported in many instances. In pa-
tients with bile leakage, percutaneous drainage for biliary de-
compression can achieve clinical success; however, prolonged
catheterization and extended hospitalization may negatively
impact the prognosis. In cases where endoscopic and percu-
taneous treatments are inadequate, persistent bile leakage
can lead to subhepatic/subphrenic abscesses, bilomas, biliary
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peritonitis, biliary stricture and other serious complications.
Therefore, rapid and effective identification and closure of the
leakage source is crucial [ 6 ]. 

In cases where endoscopic and percutaneous treatments
are inadequate following bile leakage, transcatheter emboliza-
tion emerges as a frequently preferred treatment method.
To seal bile leaks, various agents such as ethanol, N-butyl
cyanoacrylate (glue), ethylene-vinyl alcohol copolymer (Onyx),
vascular occluders, and occlusion balloons can be utilized in
embolization therapy [ 6 ,7 ]. 

Percutaneous coil embolization is one of the most com-
monly used techniques following bile leakage. The minimally
invasive nature of this method, along with its applicability un-
der mild sedation and local anesthesia, stands out as a sig-
nificant advantage. Performing coil embolization through an
existing percutaneous biliary drainage catheter without the
need for a new entry site reduces the risks of infection, bleed-
ing, and pain. Coil migration is a rare complication of coil em-
bolization that can lead to bile duct obstruction and recur-
rence of bile leakage [ 7 ,8 ]. 

Conclusion 

Bile leakage following cholecystectomy, although rare, is a se-
rious complication that can adversely affect the prognosis.
A multidisciplinary approach involving surgeons, gastroen-
terologists, and interventional radiologists plays a critical role
in early diagnosis and effective treatment. Transcatheter coil
embolization is a reliable, effective, and feasible treatment
method that can effectively seal bile leaks, reducing the need
for surgical and endoscopic interventions in selected patient
populations. 

Ethical approval 

All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the in-
stitutional and/or national research committee and with the
1964 Helsinki declaration and its later amendments or com-
parable ethical standards. 
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