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INTRODUCTION

Cholelithiasis is relatively common,[1] and the development of hepatolithiasis following 
hepaticojejunostomy is not uncommon.[2,3] However, treatment can be challenging. Surgery is 
the classical treatment modality but has many disadvantages, including invasiveness, bleeding 
risk, and a relatively high rate of stone recurrence. In addition, surgery cannot be performed in 
some older patients or patients with contraindications to anesthesia.[4] Percutaneous transhepatic 
lithotripsy is a minimally invasive intervention with many advantages relative to surgery.[5-7] We 
report a patient with a history of choledochal cyst surgery who presented with hepatolithiasis 
and was successfully treated by lithotripsy.

CASE REPORT

A 30-year-old woman was admitted to our hospital with symptoms of the right upper quadrant 
pain and fever. The patient had a history of choledochal cyst surgery at 4  years of age (cyst 
excision and hepaticojejunostomy) and was surgically treated for intrahepatic biliary stone 
at the age of 20. Clinical examination showed infection syndrome and emaciated body status. 
Blood tests showed infection status (white blood cells, 16 G/l; neutrophils, 91%; and C-reactive 
protein, 8.5 mg/dl), with a slight increase in serum transaminases (aspartate aminotransferase 
64 U/l; and alanine aminotransferase 83 U/l), and total bilirubin of 17 µmol/l. The patient 
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was negative for hepatitis B and C viruses, with high 
cancer antigen 19-9 (CA 19-9; 185 U/l, reference threshold 
<35 U/l). Abdominal ultrasonography revealed multiple 
stones filling the intrahepatic biliary tract. Magnetic 
resonance cholangiopancreatography revealed hepatomegaly, 
mild cirrhosis, and bilateral, irregular intrahepatic biliary 
tract dilation resembling Type  IVa choledochal cyst, with 
many framing stones filling the biliary branches [Figure 1]. 
The diameter of stones ranged from 3 to 60 mm. The biliary 
wall was mildly thickened, with enhancement in the form 
of cholangitis. No tumors or abscesses were found, and no 
peritoneal or pleural fluid was observed.

The diagnosis was cholangitis due to recurrent biliary 
stones and postsurgical choledochal cyst. A  multi-specialty 
board consultation selected holmium laser percutaneous 
transhepatic lithotripsy as the preferred treatment. After 
3  days of intravenous antibiotics to control infection, the 
patient underwent biliary drainage, guided by ultrasound 
and digital subtraction angiography. To release the biliary 
obstruction, a tunnel was created through the skin of the 
abdominal wall to the biliary tract. We placed an 8.5 Fr 
catheter (Bioteq, Taiwan) in the anterior segment of the 
right hepatic duct for drainage. Imaging revealed very large 
stones [Figure  2]. 3  days later, a lithotripsy procedure was 
performed. Our technique requires 16 Fr sheath passing 
to perform the procedure; therefore, we used an Amplatz 
dilater to stretch the biliary tract to allow the placement of 
the 16 Fr sheath (Terumo, Japan) entrance. Cholangioscopy 
revealed stones filling the intrahepatic bile ducts, and the 
biliary wall appeared mildly edematous due to inflammation. 
No biliary mucosal lesions were found suggestive of 
cholangiocarcinoma. The holmium laser tip (Accu Tech, 
USA) was guided to the stone position to conduct the 
lithotripsy [Figure  3]. During this procedure, the patient 
received intravenous analgesia and pre-anesthesia. After 
3 h, approximately 80% of the gallstones had been removed. 
The remaining gallstones were in the VI segment, which was 
difficult to access using the selected entry path; therefore, 
we opted to stop the procedure. Two days later, the patient 
underwent a second lithotripsy, with direct access through 
an entrance placed on the biliary VI segment. The procedure 
was successful, and cholangiography verified the absence 
of residual stones [Figure  4]. Following the procedure, the 
patient remained stable, and the biliary drainage remained 
free of blood. The patient underwent cholangiography before 
discharge on day 10, which revealed no evidence of residual 
stones or blood in the biliary tract, no bile leak, and good 
transit via the hepaticojejunostomy.

DISCUSSION

A choledochal cyst is an uncommon but not rare cystic 
dilatation of the intrahepatic or extrahepatic biliary tract, 

with an incidence of 1 in 100,000 population in Western 
countries; however, choledochal cysts are more common 
in Asian countries than in Western countries and occur 
more frequently in women than in men.[8] The underlying 
pathophysiology is not well understood, although several 
hypotheses have been proposed, including the narrowing 
of the lower segment of the common bile duct during fetal 
development, resulting in increased biliary pressure causing 
the dilatation of the upper bile duct. Another hypothesis is that 

Figure 2: A 30-year-old woman with symptoms of the right upper 
quadrant pain and fever. The diagnosis was cholangitis due to 
recurrent biliary stones and postsurgical choledochal cyst. Single-
shot digital subtraction angiography before lithotripsy reveals a 
giant hepatolithiasis. The patient underwent hepaticojejunostomy 
during a prior choledochal cyst surgery.

Figure 1: A 30-year-old woman with symptoms of the right upper 
quadrant pain and fever. The diagnosis was cholangitis due to 
recurrent biliary stones and postsurgical choledochal cyst. Coronal 
T2-weighted images show a large biliary stone (arrow) (a) and some 
small biliary stones (arrow) (b). Axial T2-weighted images show a 
large biliary stone (arrow) (c) and some small biliary stones (arrow) 
(d) which frame huge dilations of the intrahepatic biliary ducts.
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abnormalities of the pancreato-biliary common canal cause 
biliary reflux, resulting in increased pressure, inflammation, 
and the weakening of the biliary wall, leading to the gradual 
formation of cystic dilatation in the biliary tree.[9] The most 
common classification system for choledochal cyst was 
introduced by Todani et al. in 1979 as a modification of the 
system described by Alonso-Leij.[10] Type  I is characterized 
by hepatic and common bile duct dilation (40–85%). Type II 
is characterized by the formation of diverticula from the 
common bile duct (2–3%). Type  III is characterized by the 
intraduodenal dilation of the common bile duct (1.4–5.6%). 
Type  IV, the second most common type (18–20%), is 
characterized by dilatation at many sites; Type IV B indicates 
extrahepatic biliary tract dilation alone, whereas the presence 
of associated intrahepatic biliary dilatation is classified as 

Type  IV A.[8,10] Type  V is characterized by intrahepatic bile 
duct dilatation (rare) and is also known as Caroli disease. 
Without treatment, 20–50% of patients with choledochal 
cysts will develop cholangiocarcinoma.[8,10]

Type  I choledochal cysts with chronic cholangitis might 
lead to stricture and the formation of bile duct stones, 
causing intrahepatic biliary dilatation, which is difficult 
to distinguish from Type  IVa choledochal cyst.[11] The 
most common treatment method is cyst resection and 
hepaticojejunostomy.[12] However, the cystic dilation of 
intrahepatic bile ducts cannot be completely resolved without 
liver transplantation; therefore, complications can develop 
after surgery, including biliary stones, cholangitis recurrence, 
biliary cirrhosis, and cholangiocarcinoma,[2,12,13] in addition 
to other complications, such as bile leak, pancreatitis, or 
stricture of the biliary-enteric anastomosis.[12,13] Over a 
13-year period, Lal et al. reviewed 105 surgically-treated 
choledochal cysts, of which Type  I was the most common, 
representing 65% of all cases. Type  IV accounted for 35% 
of cases, with Type IVa accounting for 33%.[11] In this study, 
51% of Type  IVa patients presented with biliary stones.[11] 
In another study from the Johns Hopkins Hospital, which 
followed 92  patients with choledochal cysts for 30  years, 
up to 58% of patients developed biliary stones.[9] According 
to Tsuchida et al., intrahepatic biliary stones can occur 
in patients with choledochal cyst even without biliary 
stricture.[14] Studies report that intrahepatic biliary stones 
and hepaticojejunostomy stenosis most commonly develop 
in Type  IVa cases.[2,3,12,15] Cho et al. studied 204  patients 
with surgically-treated choledochal cysts and reported that 
174  patients experienced late complications after surgery; 
Type  IVa cases experienced more complications, including 
intrahepatic biliary stones (20%) and recurrent cholangitis 
(21%) than other types.[16]

Biliary stones are common in Vietnam and other countries 
worldwide and are associated with many serious, life-
threatening complications, such as biliary tract infection, 
acute pancreatitis, and cholangiocarcinoma.[1] Biliary stone 
formation is associated with infections and parasites in the 
biliary tract.[1] Based on the chemical composition, biliary 
stones can be divided into three types: Cholesterol, pigment, 
and mixed stones.[17] The stones are primarily composed 
of calcium bilirubinate.[17] Intrahepatic stones can present 
as clusters of stones or frame the base of the biliary tract, 
causing liver function decline and liver morphology changes, 
and can be difficult to treat.[17] The high rate of intrahepatic 
stone development can result in many difficulties during 
treatment, including a high rate of failure to remove all stones 
during surgery, leading to recurrence.[4] Many advances 
have been made in the treatment of biliary stones, including 
new techniques for treatment. Endoscopic retrograde 
cholangiopancreatography (ERCP) can be used to treat 

Figure 4: A 30-year-old woman with symptoms of the right upper 
quadrant pain and fever. The diagnosis was cholangitis due to 
recurrent biliary stones and postsurgical choledochal cyst. Single-
shot digital subtraction angiography after lithotripsy confirmed the 
disappearance of the hepatolithiasis.

Figure 3: A 30-year-old woman with symptoms of the right upper 
quadrant pain and fever. The diagnosis was cholangitis due to 
recurrent biliary stones and postsurgical choledochal cyst. Image 
of cholangioscopy before (a) and after (b) lithotripsy (arrow in a: 
Biliary stone).
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cases associated with common bile duct stones; however, 
ERCP cannot be used to address large or intrahepatic stones 
or in patients with anatomical abnormalities in the Oddi 
region or who have undergone gastrectomy with Roux-
en- Y anastomosis.[6,18] Liver resection is also limited to cases 
of bilateral intrahepatic stones or stones in many biliary 
branches in the right hepatic lobe.[4]

In 1985, Sauerbruch et al. performed the first extracorporeal 
lithotripsy.[19] Initially, lithotripsy was only indicated for 
gallstones but is now recommended for biliary tract stones.[19] 
Lithotripsy can use many types of energy, including ultrasonic, 
electro-hydraulic, piezoelectricity, and electromagnetic 
waves.[20] The holmium laser, which was first used in urology 
more than 30  years ago, is a small contact lithotrite (200–
1000  mm) that effectively breaks up urinary stones with 
minimal stone retropulsion or subsequent collateral damage 
to the surrounding tissue.[6] This technique has several 
important advantages: Suitability for lithotrity; flexibility due 
to the structures of thin and soft fibers, reduced energy loss; 
and favorable safety with minimal tissue damage due to the 
relatively high absorption coefficient of the holmium laser in 
water.[6] Lithotripsy is also suitable for patients who refuse or 
are unable to undergo general anesthesia. During lithotripsy, 
the laser can be used to fragment stones while minimizing 
both stone retropulsion and the surrounding soft-tissue 
damage.[5] Several studies have confirmed the usefulness, 
high efficiency, and safety of holmium laser lithotripsy for 
the treatment of difficult biliary calculi.[5-7,18] Patel et al. used 
a holmium laser in 69 patients with choledocholithiasis, and 
the biliary stones were successfully removed in 67 patients, 
with a complication rate of 4.1%.[5] Shamamian and Grasso 
reported a series of 36  patients with complex intrahepatic 
biliary calculi, including 22 treated with percutaneous 
endoscopic holmium laser lithotripsy.[7] Complete stone 
clearance was accomplished in all patients, with no major 
complications, and no patient required open bile duct 
exploration or hepatic resection.[7]

Ieradi performed lithotripsy on the same day as drainage 
positioning.[6] In our procedure, the maturation of the tract is 
not mandatory (we can perform lithotripsy on the same day 
or after 3 days of biliary drainage, depending on each case), 
in contrast with the recommendation of Shamamian and 
Grasso, who advised waiting 4–6 weeks between the biliary 
drainage procedure and lithotripsy.[7]

In our clinical case, the lithotripsy procedure was favorable, 
and the intrahepatic stones were completely and successfully 
removed, despite the presence of enormous stones. The 
patient was discharged under stable condition. However, 
in this patient, continued follow-up remains necessary 
due to the risk of recurrent biliary stone formation and 
cholangiocarcinoma.

CONCLUSION

Hepatolithiasis complications after choledochal cyst 
surgery are quite common and tend to recur. Percutaneous 
transhepatic holmium laser lithotripsy, in our experience, 
represents a minimally invasive and safe approach, 
accompanied by a high success rate, minimal morbidity, 
and a short hospital stay. Holmium laser lithotripsy can be 
a reasonable and safe alternative for many patients, and the 
interventional radiologist plays an active role in determining 
how to treat these cases.
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