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Case Report
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enterostomy according to Kasai. Liver functions normalized completely within 3 weeks. At follow-up, growth
and development were normal and no adverse events
occurred. As she appeared to be cured, follow-up was
stopped when she was about 5 years old. At 8 years of
age, however, she was seen again because of an episode
of fever up to 39.5°C and pain in the right upperabdominal quadrant. The pain worsened with coughing,
breathing, and moving. She complained of nausea and
vomited once. There was no jaundice. Micturition and
defecation remained normal. At admission, serum aminotransferases were normal, but they reached peaks of
three times the upper limits of normal after a few days
(Fig. 1). There was marked leucocytosis. No infectious
focus could be detected and empirical treatment was instituted with broad-spectrum antibiotics, including piperacillin and gentamycin. Blood cultures remained negative, liver biopsy did not present any signs of inflammation, and ultrasound was indecisive. Fever and pain
disappeared and liver functions normalized. She was
given prophylactic treatment with amphotericin B and
cholistine for three months. She remained well for another 9 years.
At the age of 17 years she was admitted because of a
similar episode with high fever and acute pain in the
upper right abdomen. Although no objective signs of
liver involvement were present, the same therapy was
given, followed by oral ciprofloxacin for another 4
weeks. Ten days after she stopped taking oral ciprofloxacin, she had an identical third episode of illness. Liver
biopsy again did not show any abnormality and repeated
blood cultures were negative. With intravenous treatment
with piperacillin and gentamycin for 2 weeks, the fever
disappeared and she was given ciprofloxacin orally for 3
months.
A few weeks after discontinuation of prophylaxis,
however, symptoms reappeared and it was decided to
start a search for any possible other source before giving
antibiotics. CT scan and ultrasound both failed to demonstrate intra-abdominal pathology, including the liver.

INTRODUCTION
Ascending cholangitis occurs in about 30 to 50% of
patients after Kasai hepatoportoenterostomy for extrahepatic biliary atresia (1,2). It generally occurs within the
first few years after surgery (3). Late cholangitis seems
to be extremely rare (3,4). Patients with cholangitis usually have high fever with chills and jaundice, reflecting
worsening of liver functions in about half of the patients
(5). Blood tests may show leucocytosis. Diagnosis is best
made by liver biopsy, showing histologic features of
cholangitis. In addition, cultures of liver tissue and blood
may be positive. Ultrasound and computer tomography
(CT) scan usually reveal distended intrahepatic bile
ducts. Postoperative ascending cholangitis is an important prognostic factor and is associated with liver cirrhosis, portal hypertension, and premature death. Because of
the risk of permanent liver damage, aggressive therapy is
fully justified.
We report the case of a girl who underwent a Kasai
procedure at the age of 8 weeks and had a fully uneventful follow-up with normal liver functions in the following years. She was considered cured until the age of 8
years when she had a first episode of fever, tentatively
diagnosed as cholangitis.
We were only able to actually diagnose cholangitis
when magnetic resonance cholangiopancreaticography
(MRCP) showed abnormalities consistent with sclerosing cholangitis during the fourth episode, which occurred
when the patient was 17 years old.
CASE REPORT
An 8-week-old girl was diagnosed with extrahepatic
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FIG. 1. Evolution of serum bilirubin and aspartate and alanine
aminotransferases at time of surgery, during attacks of cholangitis and in between such attacks.

Gallium scintigraphy also was negative. MRCP, however, showed typical changes with abnormal bile ducts
throughout the left lobe and the quadrate lobe, extending
into the right lobe (Fig. 2). During this episode, therapy
was postponed until the full diagnostic workup was completed. Finally a blood culture was obtained, which was
positive for Klebsiella pneumoniae. She was intravenously treated with piperacillin, metronidazole, and gentamycin for 2 weeks. Liver functions normalized rapidly.
As curative lobectomy was considered impossible, longterm oral prophylaxis with ciprofloxacin was instituted.
At the age of 20 years, however, she had a fifth episode
of cholangitis-related fever, again treated with piperacillin. Repeat MRCP confirmed the lesions represented in
Figure 2. Presently she is under consideration for liver
transplantation.
DISCUSSION
Extrahepatic biliary atresia is an obliterative cholangiopathy that involves all or part of the extrahepatic bil-

FIG. 2. MRCP of liver at age 17 years. Bile ducts appear irregular with distensions (arrows) separated by narrowings, mainly in
the left liver lobe, indicative of (secondary) sclerosing cholangitis.
Scale is in centimeters.
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iary tree and in many cases also the intrahepatic bile
ducts (6). It has a worldwide incidence of approximately
one in 10,000 live births (7). When left untreated, the
average survival time is reported to be 19 months and the
3-year survival rate for children without any drainage
procedure is less than 10% (6,8). Presently, 10-year survival without liver transplantation after hepatic portoenterostomy according to Kasai is reported to be 25 to 35%
(7,9).
Some authors favor transplantation as the primary
therapy (10). However, considering the shortage of infant donors and the direct relationship between age at
transplantation and rate of survival, Kasai operation still
remains the primary treatment for biliary atresia (9–13).
Ascending cholangitis is the most important postoperative complication. It has a strongly negative influence
on prognosis after successful surgical repair, being the
cause of progressive cirrhosis and death in a considerable
number of cases (9,14–20). Patients who never presented
with cholangitis have better prognosis than patients who
presented with cholangitis; repeated attacks of cholangitis further decrease survival (14). Early detection and
aggressive treatment of ascending cholangitis, therefore,
is of great importance. Importantly, ascending cholangitis typically is a problem of the first few years of life
(14,16,19); late occurrences seem to be rare (21,22).
We present the case of an adolescent girl with repeated
episodes of unexplained fever, the first one 8 years after
she successfully underwent a Kasai procedure and again
at and after the age of 17 years. She was treated as having
cholangitis, although the diagnosis could not be proven
with conventional methods including cultures, liver biopsy, ultrasound, and CT scan. During those episodes,
liver functions were only marginally and temporarily abnormal and liver biopsy revealed no signs of acute damage or cirrhosis. Only when MRCP was performed were
typical signs of bile duct distension and narrowing detected in parts of the liver and interpreted as consistent
with sclerosing cholangitis secondary to chronic infection. MRCP is only recently introduced as a noninvasive
diagnostic modality for biliary tract disease (23,24). Unlike endoscopic cholangiopancreaticography and percutaneous transhepatic cholangiography, the procedure is
noninvasive and free of complications such as pancreatitis, perforation, cholangitis, sepsis, bile leakage, and intraperitoneal hemorrhage (13).
Because MRCP creates high contrast between the hyperintense signal of bile and the low signal of the surrounding structures, it can provide complete visualization of the biliary tree. MRCP has excellent diagnostic
accuracy in the diagnosis of biliary disease, fully comparable to invasive cholangiography (25) and may be
even superior in the evaluation of sclerosing cholangitis
(26).
To our knowledge, this is the first report on MRCP as
a means of diagnosing late cholangitis after surgical intervention for biliary atresia. This case history suggests a
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role for MRCP in the follow-up of patients with extrahepatic biliary atresia who are suspected of having hepatic pathology despite negative liver histology and cultures.

15.

16.

REFERENCES
1. Ecoffey C, Rothman E, Bernard B, Hadchouel M, Valayer J, Alagille D. Bacterial cholangitis following surgery for biliary atresia.
J Pediatr 1987;111:824–9.
2. Kobayashi A, Itabashi F, Ohbe Y. Long term prognosis in biliary
atresia after hepatic portoenterostomy. J Pediatr 1984;195:243–6.
3. Gottrand F, Bernard O, Hadchouel M, Pariente D, Gauthier F,
Alagille D. Late cholangitis after succesful surgical repair of biliary atresia. Am J Dis Child 1991;145:213–5.
4. Chiba T, Ohi R, Nio M, Ibrahim M. Late complications in longterm survivors of biliary atresia. Eur J Pediatr Surg 1992;2:22–5.
5. Rothenberg SS, Schroter GP, Karrer FM, Lilly JR. Cholangitis
after the Kasai operation for biliary atresia. J Pediatr Surg 1989;
24:729–32.
6. Lefkowitch JH. Biliary atresia. Mayo Clin Proc 1998;73:90–5.
7. Bates MD, Bucuvalas JC, Alonso MH, Ryckman FC. Bilary atresia: pathogenesis and treatment. Semin Liver Dis 1998;18:281–93.
8. Karrer FM, Lilly JR, Stewart BA, Hall RJ. Biliary atresia registry,
1976–1989. J Pediatr Surg 1990;25:1076–80.
9. Laurent J, Gauthier F, Bernard O, Hadchouel M, Odièvre M, Valayer J, Alagille D. Long-term outcome after surgery for biliary
atresia. Gastroenterology 1990;99:1793–7.
10. Miyano T, Fujimoto T, Ohya T, Shimomura H. Current concept of
the treatment of biliary atresia. World J Surg 1993;17:332–6.
11. Altmann RP, Lilly JR, Greenfeld J, Weinberg A, van Leeuwen K,
Flanigan L. A multivariable risk factor analysis of the portoenterostomy (Kasai) procedure for biliary atresia: twenty five years of
experience from two centers. Ann Surg 1997;226:348–53.
12. Middlesworth W, Altman RP. Biliary atresia. Curr Opin Pediatr
1997;9:265–9.
13. Shah HA, Spivak W. Neonatal cholestasis. Pediatr Clin North Am
1994;41:943–66.
14. Wu ET, Chen HL, Ni YH, Lee PI, Hsu HY, Lai HS, Chang MH.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

365

Bacterial cholangitis in patients with biliary atresia: impact on
short-term outcome. Pediatr Surg Int 2001;17:390–5.
Subramaniam R, Doig CM, Bowen J, Bruce J. Initial response to
portoenterostomy determines long-term outcome in patients with
biliary atresia. J Pediatr Surg 2000;35:593–7.
Ohi R. Biliary atresia. A surgical perspective. Clin Liver Dis 2000;
4:779–804.
Lunzmann K, Schweizer P. The influence of cholangitis on the
prognosis of extrahepatic biliary atresia. Eur J Pediatr Surg 1999;
9:19–23.
Oh M, Hobeldin M, Chen T, Thomas DW, Atkinson JB. The Kasai
procedure in the treatment of biliary atresia. J Pediatr Surg 1995;
30:1077–81.
Tagge DU, Tagge EP, Drongowski RA, Oldham KT, Coran AG. A
long term experience with biliary atresia. Reassessment of prognostic factors. Ann Surg 1991;214:590–7.
Houwen RHJ, Zwierstra RP, Severijnen RSVM, Bouquet J, Madern G, Vos A, et al. Prognosis of extrahepatic biliary atresia. Arch
Dis Child 1989;64:214–8.
Shimaoka S, Ohi R, Saeki M, Miyano T, Tanaka K, Shiraki K, et
al. Problems during and after pregnancy of former biliary atresia
patients treated successfully by the Kasai procedure. J Pediatr
Surg 2001;36:349–51.
Okazaki T, Kobayashi H, Yamataka A, Lane GJ, Miyano T. Longterm postsurgical outcome of biliary atresia. J Pediatr Surg 1999;
34:312–5.
Varghese JC, Farrell MA, Courtney G, Osborne H, Murray FE,
Lee MJ. A prospective comparison of magnetic resonance cholangiopancreatography with endoscopic retrograde cholangiopancreatography in the evaluation of patients with suspected biliary tract
disease. Clin Radiol 1999;54:513–20.
Merkle EM, Nussle K, Glasbrenner B, Tomczak R, Preclik G,
Rieber A, et al. MRCP - an assessment of current status. Z Gastroenterol 1998;36:215–24.
Angulo P, Pearce DH, Johnson D, Henry JJ, LaRusso NF, Petersen
BT, et al. Magnetic resonance cholangiography in patients with
biliary disease: its role in primary sclerosing cholangitis. J Hepatol
2000;33:520–27.
Vitellas KM, Enns RA, Keogan MT, Freed KS, Spritzer CE, Baillie J, et al. Comparison of MR cholangiopancreatographic techniques with contrast-enhanced cholangiography in the evaluation
of sclerosing cholangitis. AJR Am J Roentgenol 2002;178:327–34.

J Pediatr Gastroenterol Nutr, Vol. 35, No. 3, September 2002

