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Effectiveness of extracorporeal shock wave lithotripsy on
intrahepatic biliary calculi developing after choledochal cyst
surgery: A case report
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ABSTRACT

The development of intra- and extrahepatic bile duct stones has been reported as one of the most serious compli-
cations after choledochal cyst excision with biliary-enteric reconstruction through Roux-en-Y hepaticojejunostomy
(HJ). Here, we report our experience with extracorporeal shock wave lithotripsy (ESWL) in a case of giant intrahe-
patic stones developing after choledochal cyst surgery. ESWL is an excellent therapeutic modality for large intra-
hepatic biliary calculi, and after dilating the HJ anastomosis percutaneously, it can be offered as first-line therapy

to these patients.
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INTRODUCTION

The traditional management of choledochal cysts inclu-
des complete excision of extrahepatic cysts with biliary-
enteric reconstruction through Roux-en-Y hepaticoje-
junostomy (HJ) (1). Long-term complications following
this procedure include stone formation, recurrent cho-
langitis, and malignant transformation (2). According to
Dabbas et al. (3), stone formation occurs in up to 5% of
cases during follow-up. Various procedures have been
reported to treat this condition (4,5). Here, we report our
experience with extracorporeal shock wave lithotripsy
(ESWL) in a patient with giant intrahepatic stones deve-
loping after choledochal cyst surgery.

CASE PRESENTATION

A 15-year-old male patient was referred to our clinic
because of recurrent bouts of cholangitis. At the age
of five, he had been operated in a different clinic be-
cause of a Type 1 choledochal cyst, and the cyst had
been resected with Roux-en-Y HJ. His total bilirubin, as-
partate transaminase (AST), and alanine transaminase
(ALT) levels were elevated to 6,18 mg/dL, 296 U/L and
332 U/L respectively. Magnetic resonance (MR) cholan-
giopancreatography showed air bubbles in the dilated

intrahepatic bile ducts, and biliary sludge in the Roux
loop. With the diagnosis of stenosis at the hepaticojeju-
nal anastomosis, surgery was recommended; however,
his parents disapproved.

The patient visited our clinic again one year later with
recurrent bouts of cholangitis every 15-20 days. The
arm of the Roux-and-Y loop, which was shorter than
30 cm, was removed with the narrow hepaticojejunal
anastomosis; a novel 60 cm long jejunal segment was
anastomosed just distal to the bifurcation of the intra-
hepatic channels. The early postoperative course was
uneventful.

After 18 months, episodes of cholangitis recurred. Mi-
nimal partial obstruction was detected in the hepato-
biliary scintigraphy in the postoperative second year.
Sludge and stone formation and dilation of the right
and left main bile ducts (particularly the left main biliary
duct) were detected on MR cholangiography. After the
informed consent given by the parents, percutaneous
transhepatic cholangiography (PTC) was performed
to evaluate the HJ anastomosis and balloon dilatation
was performed, reaching up to 18 F over three weeks,
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in five different sessions. After the dilation, large amounts of
sludge began to pass through the PTC catheter, so it was left in
its place to irrigate the hepatic channels until the drainage was
clear without sludge and particles. The patient experienced no
bouts of cholangitis within this one-year-period. Two months
after removal of the catheter, attacks of cholangitis started aga-
in, and CT imaging revealed calculi in both right and left intra-
hepatic ducts (Figures 1, 2).

Accompanied by ultrasonography and fluoroscopy, extracor-
poreal shock wave lithotripsy was performed using a piezoe-
lectric lithotripter (Wolf Piezolith 3000; Richard Wolf, Knittlin-
gen, Germany) at a shock wave discharge of 0.9 mJ/mm? for 20
min/session, without local or general anesthesia. CT imaging
following the two ESWL sessions revealed a nearly stone-free
left intrahepatic biliary duct and a completely open right chan-
nel (Figure 3).

After seven sessions over four months, the wishbone-like stone
had disappeared. The patient did not have any perioperative
or postoperative complications. The first year of follow-up has
been event-free.

Figure 1. a,b. Abdominal CT showing large intrahepatic bile duct stones
and dilation of both channels.
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DISCUSSION

The development of intra- and extrahepatic bile duct stones
has been reported as one of the most serious complications
following choledochal cyst excision (3,4,6-8). ESWL, which is
performed without laparotomy or puncture, is a less invasive,
novel technique, which uses shock waves to fragment calculi. It
was first used to treat bile duct stones in 1985, after its success
and safety in treating renal calculi had been well established
(9,10). Sauerbruch et al. (9) demonstrated the efficacy of ESWL
in achieving Common Bile Duct, stone disintegration in more
than 90% of patients with minimal side effects. Okada et al. (4)
reported excellent results using this method for intrahepatic
bile duct stone after choledochal cyst resection, and to the
best of our knowledge, this was the first report showing the
effectiveness of ESWL on biliary stones after choledochal cyst
surgery. Intrahepatic bile ducts were filled with debris in that
case, because of the occlusion of the biliodigestive anasto-
mosis by impacted stones. The stones in our case were bigger
and they were located in the liver, rather than at the HJ anas-
tomosis. In another report, Obatake et al. were not successful
in using ESWL because they were unable to maintain focus on
the intrahepatic duct stones, as the shock waves caused them
to move. They concluded that this approach is useful only in
special cases, e.g., cases of impacted intrahepatic bile duct sto-
nes or immobile stones, such as ureteral calculi (6). The present
case had multiple stones; one of them was big and clogged
into the right intrahepatic bile duct. To the best of our know-
ledge, this is the third reported and second successful case in
the literature on the effectiveness of ESWL for managing int-
rahepatic bile duct stones developing after choledochal cyst
excision and HJ. Okada et al. (4) recommended at least five
sessions for the complete clearance of bile ducts; ESWL was
effective in breaking the stones in seven sessions in our patient.

Therefore, ESWL is an excellent therapeutic modality for large
intrahepatic biliary calculi. The high efficacy, the non-invasive
nature of the procedure, and the low complication rate make it
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Figure 2. Abdominal CT showing a wishbone-like stone in the left intra-
hepatic channel.
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a procedure of choice; after percutaneously dilating the biliodi-
gestive HJ anastomosis, this method can be offered to patients
with intrahepatic impacted-staghorn biliary stones develo-
ping after choledochal cyst surgery.

Ethics Committee Approval: N/A.

Informed Consent: \Written informed consent was obtained from the
patient who participated in this study.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - OFS; Design - OFS, FG, 0.G, MC;
Supervision - O.FS,; Resource - OFS, S.E; Materials - OFS, FG, OG,
M.C,; Data Collection &/or Processing - OFS, S.E, EE,; Analysis &/or
Interpretation - O.FS, EEE, Literature Search - EE, S.E; Writing - OFS,
EE.,S.E, Critical Reviews - OFS, EE, SE.

Conflict of Interest: No conflict of interest was declared by the aut-
hors.

Financial Disclosure: The authors declared that this study has recei-
ved no financial support.

REFERENCES

1. Congo K, Lopes MF, Oliveira PH, Matos H, Basso S, Reis A. Outco-
mes of choledochal cysts with or without intrahepatic involve-
ment in children after extrahepatic cyst excision and Roux-en-Y
hepaticojejunostomy. Ann Hepatol 2012; 11: 536-43.

2. Ono S, Fumino S, Shimadera S, lwai N. Long-term outcomes af-
ter hepaticojejunostomy for choledochal cyst: a 10- to 27-year
follow-up. J Pediatr Surg 2010; 45: 376-8. [CrossRef]

Turk J Gastroenterol 2015; 26: 274-6

Dabbas N, Davenport M. Congenital choledochal malformation:
not just a problem for children. Ann R Coll Surg Engl 2009; 91:
100-5. [CrossRef]

Okada Y, Miyamoto M, Yamazaki T, Motoi |, Kuribayashi M, Koda-
ma K. Piezoelectric extracorporeal shockwave lithotripsy for bile
duct stone formation after choledochal cyst excision. Pediatr
Surg Int 2007; 23: 357-60. [CrossRef]

Amplatz S, Piazzi L, Felder M, et al. Extracorporeal shock wave lit-
hotripsy for clearance of refractory bile duct stones. Dig Liver Dis
2007; 39: 267-72. [CrossRef]

Obatake M, Inamura Y, Taura Y, Mochizuki K, Nagayasu T. Case Re-
port: Percutaneous transhepatic electrohydraulic lithotripsy for
intrahepatic bile duct stones after choledochal cyst excision. Acta
Med Nagasaki 2012; 56: 99-102.

Yamataka A, Ohshiro K, Okada'Y, et al. Complications after cyst ex-
cision with hepaticoenterostomy for choledochal cysts and their
surgical management in children versus adults. J Pediatr Surg
1997;32: 1097-102. [CrossRef]

Tsuchida Y, Takahashi A, Suzuki N, et al. Development of intrahe-
patic biliary stones after excision of choledochal cysts. J Pediatr
Surg 2002; 37:165-7. [CrossRef]

Sauerbruch T, Holl J, Sackmann M, Paumgartner G. Fragmentati-
on of bile duct stones by extracorporeal shock-wave lithotripsy: a

five-year experience. Hepatology 1992; 15: 208-14. [CrossRef]
Chaussy C, Schuller J, Schmiedt E, Brandl H, Jocham D, Lied! B.
Extracorporeal shockwave lithotripsy for treatment of urolithiasis.
Urology 1984; 23: 59-66. [CrossRef]



http://dx.doi.org/10.1016/j.jpedsurg.2009.10.078
http://dx.doi.org/10.1308/003588409X391947
http://dx.doi.org/10.1007/s00383-006-1777-6
http://dx.doi.org/10.1016/j.dld.2006.11.003
http://dx.doi.org/10.1016/S0022-3468(97)90407-3
http://dx.doi.org/10.1053/jpsu.2002.30243
http://dx.doi.org/10.1002/hep.1840150207
http://dx.doi.org/10.1016/0090-4295(84)90243-7

