
Introduction

Advances in US imaging have facilitated the differentia-
tion of neonatal hepatitis from biliary atresia [1±6]. In
biliary atresia, the biliary tree is occluded and gallblad-
der contraction is unlikely after oral feeding [1, 5, 6].
Conversely, in neonatal hepatitis, US will reveal con-
traction of the gallbladder after oral feeding [6]. How-
ever, in some patients with neonatal jaundice, it can be
difficult to distinguish these entities. We report three
children with biliary atresia in whom the gallbladder
contracted after the first feed. Mechanisms of gallblad-
der contraction and pitfalls in the US diagnosis are dis-
cussed.

Materials and methods
From June 1986 to November 1996, 72 Japanese infants with neo-
natal jaundice were investigated. The mean total bilirubin level
was over 2.0 mg/dl. On admission, all underwent serial US to dif-
ferentiate neonatal hepatitis from biliary atresia. US was per-
formed before, during and after a milk feed. The fasting period
before feeding was termed ªbefore feedingº, and the 2±5 min after

the start of this feed was termed ªduring feedingº. The term ªafter
feedingº represented the 15- to 45-min period after the end of the
feed. The US examination involved identification of the gallblad-
der and observation of contraction after oral feeding, using a
high-resolution, real-time B-mode ultrasound scanner (SAL 50 A
with a 5-MHz probe, Toshiba, Tokyo, Japan).

Results

Thirty-four (47 %) of 72 children had biliary atresia, as
confirmed at surgery, while the others had neonatal hep-
atitis. The gallbladder in all patients with neonatal hepa-
titis was identified before or during feeding, and it
contracted after feeding. In 8 (24 %) of the 34 cases of
biliary atresia, the gallbladder could not be identified
before, during or after feeding. In the remaining 26 in-
fants, a small gallbladder, or a cystic lesion, was evident
before feeding, but the size did not change following
feeding. All underwent cholangiography (Fig. 1) and bil-
iary atresia was confirmed.

In three infants (two boys, one girl, all aged 1 month)
with biliary atresia, US showed a gallbladder of normal
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Abstract In 3 (9%) of 34 children
with biliary atresia, US revealed
gallbladder contraction following an
oral feed, given on admission, but
not with subsequent feeds. Surgery
revealed a Kasai type IIIa biliary
atresia with a patent communication
between the gallbladder and duode-
num. We propose that the bile ducts
may initially have been patent, but
then gradually became obliterated
secondary to inflammation. These
cases may explain the development
of one type of biliary atresia.
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size, which contracted after oral feeding (Fig. 2). Initial-
ly, these patients were diagnosed as having neonatal
hepatitis, but jaundice did not decrease, despite medical
treatment. When the US examination was repeated
2 weeks later, we found that the gallbladder did not con-
tract after feeding (Fig. 3). At surgery, Kasai type IIIa
biliary atresia was evident.

Discussion

The precise aetiology of biliary atresia is unknown and
was originally thought to be a congenital anomaly re-
sulting from maldevelopment of the biliary tree, pos-
sibly due to failure of recanalization [7]. Danks
suggested a genetic cause in at least a proportion of
cases [8]. Malunion of the pancreatic and biliary systems
has also been implicated [9], as has a fetal vascular acci-

dent [10]. Reovirus type 3 infection was suggested by
Morecki et al. [11]. Some infants with definite bile-
stained stools at birth eventually develop biliary ob-
struction, indicating that biliary atresia may be an ac-
quired condition.

Several diagnostic tests to differentiate neonatal hep-
atitis from biliary atresia have been proposed and evalu-
ated [12±14]. Part, or all, of the bile ducts in infants with
biliary atresia are obliterated, but in babies with neona-
tal hepatitis, the biliary tree is patent, allowing the gall-
bladder to contract after feeding and these entities to
be differentiated [6]. In our experience, in 97/100 nor-
mal children and in all of 31 children with neonatal hep-
atitis, the gallbladder could be identified, and changes in
size of the gallbladder following oral feeding were clear.
In 8/13 infants with biliary atresia, we identified a small
gallbladder, the size of which was not altered by oral
feeding. In the other patients, the gallbladder was not
identified before, during or after feeding. In the three
cases presented here, US revealed a gallbladder which
contracted following initial oral feeding but not on sub-
sequent feeding. All proved to be cases of Kasai type
IIIa biliary atresia in which the hepatic ducts are obliter-
ated but the cystic and common bile ducts are patent
[15]. Weinberger et al. have reported the gallbladder of
a patient with Kasai type IIIa biliary atresia to contract
after feeding [16]. Kasai type IIIa is common, and Ohi
and Ibrahim have reported that 19% of patients with
biliary atresia had a patent communication between
the gallbladder and duodenum [17].

In our series, 12 (35 %) of 34 cases of biliary atresia
were Kasai type IIIa but the gallbladder contracted af-
ter the initial feed in only 3 patients, and 2 weeks later,
the gallbladder no longer contracted. Based on these
observations, we believe that the bile ducts were initial-
ly patent but then gradually became obliterated due to
an inflammatory process. If this notion is valid, then ac-
quired biliary atresia can be considered.
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Fig.1 Intra-operative cholangiography showing a patent common
bile duct. Retrograde filling of intrahepatic and common hepatic
ducts did not occur. Arrow Common bile duct

Fig.2a±c US of the gallbladder
in a patient with biliary atresia
Kasai type IIIa, on admission.
a Before feeding; b during
feeding; c after feeding. The
gallbladder contracted after
feeding. Arrow Gallbladder



To distinguish between biliary atresia and neonatal
hepatitis, we suggest that if no change is detectable on
US following oral feeding, a diagnosis of biliary atresia
is likely to be accurate. Conversely, if the gallbladder
can be detected and its size changes following oral feed-
ing, most patients will have neonatal hepatitis but a few

will have biliary atresia. In cases of neonatal hepatitis
in which the gallbladder no longer contracts, urgent sur-
gery will be required to exclude a possible diagnosis of
acquired biliary atresia.
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Fig.3a±c US of the same pa-
tient as in Fig.2, 2 weeks after
admission. The gallbladder did
not contract

References

1. Abramson SJ, Treves S, Teele RL
(1982) The infant with possible biliary
atresia: evaluation by ultrasound and
nuclear medicine. Pediatr Radiol 12:
1±5

2. Altman RP, Abramson SJ (1985) Po-
tential errors in the diagnosis and surgi-
cal management of neonatal jaundice.
J Pediatr Surg 20: 529±534

3. Burn P, Gauthier D, Boucher D, Brun-
elle F (1985) Ultrasound findings in bil-
iary atresia in children. Ann Radiol
(Paris) 28: 259±266

4. Choi SO, Park WH, Lee HJ, et al (1996)
Triangle cord: a sonographic finding
applicable in the diagnosis of biliary
atresia. J Pediatr Surg 31: 363±366

5. Green D, Caroll BA (1986) Ultra-
sonography in the jaundiced infant:
a new approach. J Ultrasound Med 5:
323±329

6. Ikeda S, Sera Y, Akagi M (1989) Serial
ultrasonic examination to differentiate
biliary atresia from neonatal hepatitis ±
special reference to change in size of the
gallbladder. Eur J Pediatr 148: 396±400

7. Ylppo A (1913) Fälle von kongenitalem
Gallengangsverschluss. Z Kinderheilkd
9: 319

8. Danks DM (1965) Prolonged neonatal
obstructive jaundice. A survey of mod-
ern concepts. Clin Pediatr 4: 499±510

9. Miyano T, Suruga K, Suda K (1979)
Abnormal choledocho-pancreatico
ductal junction related to the etiology
of infantile obstructive jaundice dis-
ease. J Pediatr Surg 14: 16±26

10. Picket LK, Briggs HC (1969) Biliary
obstruction secondary to hepatic vascu-
lar ligation in fetal sheep. J Pediatr Surg
4: 95±101

11. Morecki R, Glaser JH, Horwitz MS
(1983) Etiology of biliary atresia: the
role of reo 3 virus. In: Daum F (ed) Ex-
trahepatic biliary atresia. Dekker, New
York, pp 1±9

12. Greene HL, Helinek GL, O'Neil J
(1979) A diagnostic approach to pro-
longed obstructive jaundice by 24-hour
collection of duodenal fluid. J Pediatr
95: 412±414

13. Hays DM, Wooley MM, Syder WH,
et al (1967) Diagnosis of biliary atresia:
relative accuracy of percutaneous liver
biopsy and obstructive cholangiogra-
phy. J Pediatr 71: 598±607

14. Kirks DR, Coleman RE, Filston HC,
et al (1984) An imaging approach to
persistent neonatal jaundice. AJR 142:
461±465

15. Kasai M, Sawaguchi S, Akiyama H,
et al (1976) A proposal of new classifi-
cation of biliary atresia. J Jpn Soc Pedi-
atr Surg 12: 327±331

16. Weinberger E, Blamhagen TJ, Odell
JM (1987) Gallbladder contraction in
biliary atresia. AJR 149: 401±402

17. Ohi R, Ibrahim M (1992) Biliary atre-
sia. Semin Pediatr Surg 1: 115±124


