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INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is the gold standard treatment for 
choledocholithiasis and other bile duct pathology, and is used in approximately 90% of such 
cases.[1] In the hands of an experienced endoscopist, the technical success rate is reported to be 
between 90% and 95%.[2] Situations where ERCP may not be feasible include obstructing bile 
duct tumors and patients with altered surgical anatomy such as gastric bypass patients. In these 
situations, alternative methods of accessing and treating biliary tree pathology are necessary in 
select patients.[3]

Percutaneous transhepatic cholangioscopy (PTCS) is one approach to manage such patients, 
typically performed by an interventional radiologist. PTCS has been performed for decades and 
is a standard procedure for interventional radiologists. Most of the evidence supporting the use 
of PTCS and lithotripsy is limited to case series and single-center studies.[4-6]

After gaining percutaneous access into the biliary tree, an endoscope can be inserted into the liver 
to visualize bile ducts through the existing percutaneous tract. If stones are identified, they can be 
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managed through lithotripsy (laser, electrohydraulic, or 
mechanical), percutaneous extraction, or balloon sweeping 
of stones into the duodenum.[4] ese techniques have been 
described in the literature as safe and effective treatment options 
for patients with complex biliary stones not amenable to ERCP.[7]

In refractory cases, hepatic resection has been described for 
the treatment of hepatolithiasis and may offer the best long-
term results, but is much more invasive than ERCP and PTCS, 
and may only be a viable option if the stones are localized to 
one segment or lobe.[8] Bilateral partial hepatectomy has also 
been described, but remains investigational.[9]

CASE REPORT

A 45-year-old man was transferred to our facility for the 
management of recurrent cholangitis and pancreatitis due to 
impacted intrahepatic biliary stones. Approximately 15 years 
prior, the patient sustained a Grade III liver laceration while 
serving in combat for the US military and was managed non-
operatively.

Approximately 6 years after the initial liver injury, the 
patient developed right upper quadrant (RUQ) abdominal 
pain, nausea, and vomiting. A CT of the abdomen revealed 
intrahepatic ductal dilatation with intrahepatic bile stones 
in the right hepatic lobe, isolated to Couinaud segment 7 
[Figure  1]. He was admitted for ascending cholangitis and 
gallstone pancreatitis, and underwent an open cholecystectomy 
with bile duct exploration and t-tube placement.

His recovery was uneventful until 2 years later, when he 
presented with RUQ abdominal pain and nausea, and was 
found to have choledocholithiasis and intrahepatic bile 
duct stones on CT. He was treated with an ERCP with stone 
extraction and sphincterotomy that cleared the common bile 
duct (CBD) stones. ere was no report of intrahepatic stones 
identified or treated. A post-procedural magnetic resonance 
cholangiopancreatography was performed and reported no 
obvious obstructive stones remaining in the CBD.

Four years later, he presented again with RUQ pain and was 
diagnosed with recurrent ascending cholangitis and gallstone 
pancreatitis, and underwent repeat ERCP with stone 
extraction. Symptoms recurred 2 years later, and the patient 
underwent percutaneous transhepatic biliary drain (PTBD) 
placement by an interventional radiologist. Attempts to 
extract the stones at that time through percutaneous access 
using fluoroscopic guidance were unsuccessful.

Follow-up MRI of the abdomen after PTBD placement 
demonstrated diffuse biliary duct dilation with recurrent 
intrahepatic stone formation in the right posterior liver and in 
the CBD, complicated by acute pancreatitis [Figure 2]. He was 
transferred to our tertiary care center for further evaluation 
by gastroenterology and interventional radiology (IR).

Repeat ERCPs were first attempted that were successful in 
removing multiple stones from the CBD through mechanical 
lithotripsy and basket retrieval [Figure  3]. However, the 

Figure 3: A 45-year-old man with recurrent ascending cholangitis. 
Endoscopic retrograde cholangiopancreatography demonstrates 
multiple filling defects in the common bile duct (arrows), but the 
isolated segment of intrahepatic stones could not be localized.

Figure  2: A 45-year-old man with recurrent right upper 
quadrant abdominal pain. Coronal magnetic resonance 
cholangiopancreatography demonstrates retained intrahepatic 
stones (arrow) in the right posterior liver.

Figure 1: A 37-year-old man with a remote history of a liver laceration 
presented with the right upper quadrant abdominal pain, nausea, 
and vomiting. Coronal (a) and axial (b) fluid-sensitive MR images 
demonstrate bile duct dilatation in the right lobe of the liver (arrows).
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intrahepatic stones were not identified at endoscopy. After a 
multidisciplinary discussion, the patient was referred to IR 
for percutaneous transhepatic choledochoscopy. Following 
the induction of general anesthesia, a cholangiogram was 
performed through the patient’s existing percutaneous 
access demonstrating an enlarged biliary duct in segment 7 
containing multiple filling defects consistent with impacted 
stones. is duct was not accessible through ERCP due to its 
peripheral location, variant biliary anatomy, and presence of 
the indwelling biliary drain.

A 10 French peel-away sheath was placed through the tract into 
the liver, without need for dilation, through which a 9.5 French 

LithoVue Single-use Digital Flexible Ureteroscope (Boston 
Scientific, Marlborough, MA) with a two-way deflection 
scope was advanced into the intrahepatic biliary tree without 
insufflation [Figure  4]. e abnormal branch in segment 7 
was quickly identified containing numerous stones. A 2.4 
French Zero Tip Nitinol Retrieval Basket (Boston Scientific, 
Marlborough, MA) was used to extract the stones percutaneously 
[Figure 5]. Several additional stone fragments were swept into 
the duodenum with a compliant balloon catheter. Stones larger 
than the 2.4 French basket were not encountered. If present, they 
would have been fragmented using laser lithotripsy. If the basket 
was stuck with a stone, the stone would have been abandoned 
and left in the biliary system, with the biliary drain left in place. 
At the completion of the procedure, an internal-external biliary 
drain was left in place. Only a single session was performed. 
e patient was admitted to the hospital post-operatively, where 
his cholangitis resolved on broad-spectrum antibiotics, before 
being discharged home on post-operative day 8 with no further 
antibiotics as an outpatient.

e percutaneous biliary drain was removed 6 months later. 
e patient has remained asymptomatic at the time of this 
manuscript nearly 2 years later.

DISCUSSION

PTCS is well recognized as a safe and effective treatment for 
obstructing biliary stones that are not amenable to ERCP or 
surgical resection and is appealing because of the widespread 
availability of ureteroscopes in IR services. e combination 
of these two techniques provides an excellent alternative to 
traditional treatment modalities in select cases. Treatment 
success is defined as the clearance of all intraductal stones, 
with reported success rates for PTCS between 76.8% and 97% 
in a number of case series.[10-13] Stone recurrence is reported 
at 15.8–28%,[14,15] with one case series reporting a recurrence 
rate of 40% after 10-year follow-up.[10]

Complication rates of PTCS have been reported in the 
literature as approximately 4–8%.[13,16] As noted by Ponchon 

Figure  5: A 45-year-old man with recurrent ascending cholangitis secondary to intrahepatic biliary stones that were not identified at 
endoscopic retrograde cholangiopancreatography. Endoscopic images reveal the impacted biliary stones (a), with subsequent percutaneous 
extraction of the stones (b and c). Percutaneous cholangiogram after stone retrieval (d) demonstrates clearing of the filling defects.
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Figure 4: A 45-year-old man with recurrent ascending cholangitis 
secondary to intrahepatic biliary stones that were not identified at 
endoscopic retrograde cholangiopancreatography. Intraprocedural 
fluoroscopic cholangiogram (a-d) demonstrates intrahepatic biliary 
stones (arrows). A flexible ureteroscope (arrowhead in d) is seen 
entering into the right hepatic duct.
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et al., mechanical fragmentation of the bile stones with a 
choledochoscope may result in lower complication rates then 
electrohydraulic or shock wave lithotripsy because it does not 
expose the bile duct wall to potentially harmful trauma or 
shock waves.[4]

CONCLUSION

PTCS with stone retrieval is a safe and effective method 
for evaluating the biliary tree and extracting obstructing 
intrahepatic biliary stones. For persistent, symptomatic, 
focal, high intrahepatic stone disease in an anatomically 
complex patient, ERCP may be inadequate and either PTCS 
or segmental liver resection should be considered.
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