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Abstract
Hepatobiliary scintigraphy has been widely used for the differential diagnosis of neonatal cholestasis. Relatively good hepatic
uptake with no evidence of excretion into the bowel for up to 24 h is a representative finding of biliary atresia. Hepatobiliary
scintigraphy has very high sensitivity and moderate specificity. Here, we report a false-positive case of hepatobiliary scintigraphy
in a child with a choledochal cyst, which mimicked biliary atresia.
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Introduction

Neonatal cholestasis is a condition in which bile components
accumulate in the liver by a defect of the intrahepatic produc-
tion or the transmembrane transport of bile, or a mechanical
obstruction [1]. Biliary atresia is the primary cause of neonatal
cholestasis, and prompt diagnosis is essential. Hepatobiliary
scintigraphy (HBS) has been widely accepted for the investiga-
tion of neonatal cholestasis. HBS has a very high sensitivity for
biliary atresia, while the specificity is moderate [2]. False pos-
itives are bile plug syndrome and severe neonatal hepatitis [2,
3]. Therefore, the non-visualization of the gallbladder is not a
specific finding. Readers should be aware of the false-positive
findings of HBS to prevent misinterpretation.

Here, we report a case of HBS in a child with a choledochal
cyst, which mimicked biliary atresia.

Case report

A 2-month-old child was referred for evaluation of jaundice.
Laboratory test results were total bilirubin 13.0 mg/dL, direct
bilirubin 10.7 mg/dL, alkaline phosphatase (ALP) 841 IU/L,
alanine aminotransferase (ALT) 456 IU/L, and aspartate ami-
notransferase (AST) 653 IU/L. The child underwent magnetic
resonance imaging (MRI) and ultrasonography (USG). MRI
showed a 1.8-cm-sized choledochal cyst in the hepatic hilum
and a 1.7-cm-sized atretic gallbladder (Fig. 1a). Additionally,
USG suggested the presence of biliary atresia based on the
triangular cord sign (Fig. 1b). No stone or sludge was ob-
served. Kidneys were normal. Laboratory results and the pres-
ence of a choledochal cyst with biliary atresia on radiography
excluded the possibility of other structural obstructions and
non-structural diseases [1].

Two days later, hepatobiliary scintigraphy with Tc-99 m
diisopropyl iminodiacetic acid (DISIDA) was performed to
evaluate neonatal jaundice. Hepatic extraction decreased
slightly, and parenchymal transit was delayed. Photon defect
was observed at the hepatic hilum due to the choledochal cyst.
Gallbladder and intestine were not visualized for up to 24 h
after the injection (Fig. 2). These findings were suggestive of
biliary atresia.

Eleven days after hepatobiliary scintigraphy, surgery was
performed to confirm the diagnosis and fix the cause of cho-
lestasis. A cystic lesion in the hepatic hilum was identified,
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and an intraoperative cholangiogram revealed patent
intrahepatic bile ducts (Fig. 3), thus excluding biliary atresia.
The choledochal cyst was surgically removed (Fig. 4a and b),
and a liver biopsy was concomitantly done (Fig. 4c).
Histology revealed the presence of hepatocanalicular chole-
stasis and giant cell transformation of hepatocytes, which was
consistent with neonatal hepatitis. Laboratory results about 1
month after cystectomy were total bilirubin 1.3 mg/dL, direct

bilirubin 1.2 mg/dL, ALP 298 IU/L, ALT 15 IU/L, and AST
117 IU/L.

Discussion

Choledochal cysts are congenital cystic dilatations of bile
ducts. The incidence of choledochal cysts is 1 in 100,000–

Fig. 1 Magnetic resonance
imaging (MRI) demonstrating a
choledochal cyst in the hepatic
hilum and an atretic gallbladder
(a). Ultrasonography showing the
triangular cord sign, indicative of
biliary atresia (b)

Fig. 2 Hepatobiliary scintigraphy with Tc-99 m DISIDA. Gallbladder and intestine were not visualized for up to 24 h after the injection, which was
suggestive of biliary atresia
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150,000 in the Western population and 1 in 1000 in the Asian
population. It has a female predominance, reported as 4:1 to
3:1 [4]. Choledochal cysts are classified into five subtypes
according to the location of cystic dilatation, as suggested by
Todani [5]. Type I is a cystic dilatation of the extrahepatic bile
duct, and they are the most common type of choledochal
cysts.

Abdominal pain, jaundice, and abdominal mass are
common symptoms in most child cases. Surgical inter-
vention is the treatment of choice, and it should be
based on cyst type and associated hepatobiliary pathol-
ogy [6]. The typical surgical procedure involves cyst
excision with Roux-en-Y biloenteric drainage [4].

USG and MRI are the main diagnostic tools for evaluating
the hepatobiliary system in neonates. In this case, USG

revealed the presence of biliary atresia based on the triangular
cord sign as well as a choledochal cyst in the hepatic hilum.
Triangular cord sign is a triangular or tubular echogenic den-
sity seen immediately cranial to the portal vein bifurcation,
and it is a useful marker for biliary atresia [7].

HBS is also a useful imaging tool for evaluating neonatal
cholestasis. On HBS, choledochal cysts are presented as dilat-
ed cysts communicating functionally with the bile duct system
[8]. A cystic mass with dilated bile ducts on USG combined
with the radiotracer accumulation on scintigraphy is diagnos-
tic of choledochal cyst.

Cystic biliary atresia, an uncommon variant of biliary
atresia, has similar clinical and sonographic features to a
choledochal cyst; thus, it should be considered as part
of the differential diagnosis [9]. Sonographic findings of
the present case were suggestive of cystic biliary atresia
rather than choledochal cyst [10, 11]. On the contrary,
postoperative histopathology and laboratory tests con-
firmed the diagnosis of choledochal cyst with neonatal
hepatitis.

Non-visualization of gallbladder and intestines on
HBS is not always conclusive. This can also be seen
in bile plug syndrome, Alagille syndrome, and cystic
fibrosis [3]. Physical examination, USG, and liver biop-
sy are used to discriminate biliary atresia from other
causes of neonatal cholestasis. Meanwhile, hepatic ex-
traction rate on HBS is helpful in differentiating be-
tween biliary atresia and severe hepatitis.

In this case, there was no radiotracer accumulation in the
cystic mass until 24 h after the injection, which is atypical of
choledochal cyst. Also, choledochal cyst and biliary atresia
may have similar clinical symptoms and signs, or they even
coexist [12, 13]. Therefore, choledochal cysts should be in-
cluded in the differential diagnosis when there was no radio-
tracer accumulation in the gallbladder and intestines on
scintigraphy.

Fig. 3 Intraoperative cholangiogram was performed to evaluate
intrahepatic bile ducts. Choledochal cyst and patent intrahepatic bile
ducts were visualized

Fig. 4 Gross (a) and microscopic (b) images of choledochal cyst. A liver biopsy revealed hepatocanalicular cholestasis with giant cell transformation (c)
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