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a b s t r a c t 

Biliary lithiasis is common in clinical practice. We present the case of a 53-year-old man re- 

ferred to our hospital with a history of biliary lithiasis. Abdominal magnetic resonance imag- 

ing revealed gallbladder stones and common bile duct stones. To avoid surgery, we opted to 

apply percutaneous transhepatic techniques to clear gallbladder and bile duct stones. This 

study reports our experience using these techniques, including percutaneous transhepatic 

holmium laser lithotripsy for cholelithiasis combined with balloon dilation to remove com- 

mon bile duct stones and avoid open surgery. 

© 2022 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 

Gallstones are diagnosed in 20% of the population, and ap-
proximately 15% of patients present with stones in both the
gallbladder and common bile duct (CBD) [1] . Until recently,
surgery and endoscopic retrograde cholangiopancreatography
(ERCP) were the most common methods used to treat gall-
stones, and ERCP remains the first-line treatment for CBD
stones; however, this technique is not available to patients
with gastrointestinal abnormalities, such as duodenal diver-
✩ Competing Interest: The authors declare that they have no competi
∗ Corresponding author. 
# These authors contributed equally to this article as co-first authors

https://doi.org/10.1016/j.radcr.2022.04.029 
1930-0433/© 2022 The Authors. Published by Elsevier Inc. on behalf of U
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4
ticulum [2] . Surgery is an effective method, but disadvantages
include the need for general anesthesia and the potential for
intra- and postoperative complications. Percutaneous tran-
shepatic (PT) stone removal represents an important manage-
ment approach for gallstones that can be used for the clear-
ance of gallbladder stones in patients with concomitant CBD
stones [3] . Due to a general lack of awareness and limited
safety evaluations, the efficacy of PT balloon dilation (PTBD)
remains unclear, and this procedure is not widely employed
[4] . 
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Fig. 1 – A 53-year-old man patient suffering from acute 
right upper quadrant abdominal pain underwent 
abdominal magnetic resonance imaging. Coronal 
T2-weighted image revealed 2 stones in the common bile 
duct (arrows) and multiple gallbladder stones 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 53-year-old man patient was referred to our hospital due to
acute right upper quadrant abdominal pain for 1 day. He had
a history of cholelithiasis over several years. Physical exami-
Fig. 2 – A 53-year-old man patient suffering from acute right upp
angiography. Cholangiograms of common bile duct (CBD) stone r
dilation. (A) Two stones were visualized in the CBD (arrows). (B) T
large-bored balloon catheter. (C) An image obtained after dilation
dilated papilla. (D) Postprocedural cholangiography showed no re
duodenum 
nation revealed mild jaundice, no fever, and other vital signs
were normal. A blood test revealed an elevated total bilirubin
level. Abdominal magnetic resonance imaging revealed mul-
tiple stones in the inferior portion of the gallbladder and 2
CBD stones (measuring 7and 8 mm, Fig. 1 ). The gallbladder
was increased in volume and presented with a thickened wall.
The patient refused any operative approaches for the manage-
ment of gallbladder and CBD stones Fig. 2 . 

Transhepatic access to the gallbladder was achieved using
a 21-gauge needle guided by a combination of ultrasound and
fluoroscopy. Lithotripsy for cholelithiasis was performed un-
der direct endoscopic guidance using a holmium laser. The
gallbladder stones were then grasped and extracted through
the sheath using a stone basket. A guidewire was inserted into
the CBD through the cystic duct and passed through the am-
pulla into the duodenum. 

The papilla was dilated by inflating a balloon catheter to 12
mm. A cholangiogram was obtained to determine the occur-
rence of bile duct perforation. The CBD stones were pushed
into the duodenum through the dilated papilla, and cholan-
giography was performed to ensure the absence of any resid-
ual stones. Four days after PTBD, a cholangiography was per-
formed, and the drainage catheter in the CBD was removed. 

Discussion 

Current therapeutic approaches to cholelithiasis and chole-
docholithiasis can be performed in either 2 sessions or com-
er quadrant abdominal pain underwent digital subtraction 

emoval by percutaneous transhepatic papillary balloon 

he papilla was percutaneously dilated by inflating a 
 showed a spontaneously discharged stone through the 
sidual stones, with contrast flowing directly into the 
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bined into 1 session [5] . PT stone removal into the duode-
num without the use of balloon dilation was first reported
in 1979 [6] . Since then, balloon dilatation of the sphincter of
Oddi has been widely applied during this procedure to allow
biliary stone passage with a high success rate [7] . For large
stones, basket forceps, electrohydraulic lithotripsy, and laser
lithotripsy are often applied to fragment the stones for easier
passage [8] . For the management of gallbladder stones in pa-
tients with both gallbladder and CBD stones, some approaches
have included surgery, extraction, and expulsion [1 ,5 ,9] . 

A meta-analysis examining the safety and efficacy of PTBD
for removing CBD stones revealed that PTBD might be unsuit-
able for endoscopic procedures due to poor conditions, other
comorbid diseases (eg, coronary artery disease, emphysema,
pulmonary insufficiency, cardiac insufficiency, multiple scle-
rosis), or unsuccessful ERCP [4] . Patients with both CBD stones
and gallbladder stones often require an additional procedure,
such as laparoscopic choledochotomy and or a percutaneous
transcystic procedure, for the removal of gallbladder stones.
The study also demonstrated that PTBD had a high success
rate of 98.1% for removing concurrent CBD and gallbladder
stones, with a low rate of complications, 

A study by Liu et al. [3] reported 17 patients who underwent
PTBD for the management of gallbladder and CBD stones.
PTBD was performed by puncturing the intrahepatic bile duct
to remove CBD stones. The gallbladder stones were extracted
to the CBD and pushed into the duodenum 1 week after PTBD.
The successful removal rate using this technique was 94.1%. 

Another study by MacCormick et al. [9] examining the per-
cutaneous transcystic removal of gallbladder and CBD stones
showed overall success rates of 84.9% for CBD stone extrac-
tion, 85.0% for gallbladder stone extraction, and 93.1% for CBD
stone expulsion. This procedure allows for the removal of CBD
and gallbladder stones via percutaneous cholecystostomy. 

Some reported reasons for failure included severe CBD di-
lation, large stones, multiple stones, and bile duct stricture
[4] . The incidence rate for complications was low (1.4%), and
major complications can include cholangitis, bile duct hemor-
rhage, subcapsular biloma, subcapsular hematoma, bile peri-
tonitis, pancreatitis, duodenal perforation, CBD perforation,
and gastroduodenal artery pseudoaneurysm [3 ,4] . Minor com-
plications include nausea, vomiting, and fever [4] . 

Although many non-operative approaches exist for the
management of gallbladder and CBD stones, we attempted
to remove all stones in a single session. A needle was used
to achieve PT access to the gallbladder, and holmium laser
lithotripsy was applied for cholelithiasis. A guidewire was
placed into the CBD via the cystic duct to expel the stones
into the duodenum. Transhepatic access to the gallbladder al-
lows for the transhepatic tract to stabilize the catheter, reduc-
ing bile leakage into the peritoneum compared with transperi-
toneal access. 

Conclusion 

PT holmium laser lithotripsy for cholecystolithiasis combined
with papilla balloon dilatation is an effective approach for re-
moving stones in the CBD and gallbladder. 
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