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Biliary atresia is a rare but significant cause of neonatal cholestasis. An early and accurate diagnosis
is important for proper management and prognosis. To diagnose biliary atresia, various imaging
studies using ultrasonography, MRI, hepatobiliary scans, and cholangiography can be performed,
although ultrasonography is more important for initial imaging studies. In this article, we review the
findings of biliary atresia from various imaging modalities, including ultrasonography, MRI, hepatobili-
ary scans, and cholangiography. The known key imaging features include abnormal gallbladder size
and shape, periportal thickening visible as a ‘triangular cord’ sign, invisible common bile duct, in-
creased hepatic arterial flow, and combined anomalies. Aside from the imaging findings of biliary
atresia, we also reviewed the diagnostic difficulty in the early neonatal period and the role of imaging
in predicting hepatic fibrosis. We hope that this review will aid in the diagnosis of biliary atresia.

Index terms Biliary Atresia; Ultrasonography; Magnetic Resonance Imaging; Cholangiography
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Fig. 1. US of biliary atresia in a 9-week-old infant.

A. Longitudinal US image shows a TC sign as a hyperechoic area (double arrow) measured against the ante-
rior wall of the anterior branch of the right portal vein, including the right hepatic artery.

B. Oblique US image shows a normal-sized gallbladder with lobular contour and irregular echogenic muco-
sal lining.

C. Transverse US image shows a relatively enlarged hepatic artery (arrow; 2.3 mm) and periportal echogenic
thickening (TC sign at axial image).

D. Oblique color Doppler US shows subcapsular hepatic arterial flow extending to the hepatic surface.

TC =triangular cord, US = ultrasonography
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Fig. 2. US of neonatal hepatitis in a 3-month-old infant.

A. Transverse US image shows minimal periportal echogenic thickening (arrow) along the anterior wall of
the anterior branch of the right portal vein.

B. Oblique US image shows a partially collapsed gallbladder with mild wall thickening due to submucosal
edema with smooth inner mucosal lining.

C. Transverse US image shows visualization of distal common bile duct (arrow) at the level of the pancreas
head.

D. Oblique color Doppler US shows no subcapsular hepatic arterial flow.
US = ultrasonography
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Type 1: Occlusion of the common bile
duct without cystic duct involvement.
Type 2a: Obliteration of the common
hepatic duct. Type 2b: Obliteration of
the common bile duct, cystic duct,
and hepatic duct with retained pa-
ﬁ tency at portal hepatis. Type 3: Oblit-

eration of the common bile duct, cys-
tic duct, and hepatic duct up to the
porta hepatis.
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Table 1. Diagnostic Performance of Various Imaging Modalities for Biliary Atresia

Sensitivity (%) (95% Cl) Specificity (%) (95% CI) Odds Ratio (95% Cl)

Ultrasonography 74.9 (70.4-79.1) 93.4(91.4-95.1) 72.56 (27.3-192.58)
MR cholangiopancreatography 89.7 (84.8-93.4) 64.7 (58.0-71.0) 32.48(8.22-128.29)
Hepatobiliary scan 99.3(98.3-99.8) 75.1(72.2-77.9) 60.1 (31.6-114.3)

The data are from previous meta-analyses (10, 23).
Cl = confidence interval
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Fig. 4. MRI of biliary atresia in a 9-week-old infant.

A, B. T2-weighted (A) coronal and (B) axial images show diffuse periportal thickening (arrows) as high signal
intensity and small perihepatic ascites (arrowhead).

C. Three-dimensional MR cholangiopancreatography shows tubular gallbladder (arrow) without visible in-
tra- and extrahepatic bile ducts.

D. The ADC map of the liver shows a decreased ADC value of 0.860 X 10° mm?/s in this patient.

ADC = apparent diffusion coefficient
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Fig. 5. MRI findings in a 5-week-old
infant with Alagille syndrome.
Three-dimensional MR cholangiopan-
creatography demonstrates a grossly
normal gallbladder (arrowhead) and
intra- and extrahepatic bile ducts
(arrows). The girl was diagnosed with
Alagille syndrome.

Fig. 6. Hepatobiliary scintigraphy of biliary atresia in a 9-week-old infant.
Hepatobiliary scintigraphy shows retention of the tracer within the liver parenchyma and no visible tracer
excretion into the gallbladder, extrahepatic bile ducts, and intestine.
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Fig. 7. Operative cholangiography of
biliary atresia in a 9-week-old infant.
Operative cholangiography shows a
small, irregular gallbladder (arrow)
and contrast leakage without visible
intra- or extrahepatic bile ducts or con-
trast excretion to the duodenum.
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Fig. 8. Serial US findings of biliary atresia (type 2a) in a neonate.

A, B. On the 12th day after birth, US shows (A) minimal periportal thickening and (B) a small gallbladder (length: 1.3 cm).

C, D. On the 28th day after birth, follow-up (C) transverse and (D) oblique US images show a positive TC sign (arrows) and small gallblad-
der lumen (asterisk). There was no splenomegaly, and the mean liver elasticity was 5.4 kPa (the image is not shown).

E. Operative cholangiography shows a small gallbladder and common bile duct without visible common and intrahepatic bile ducts.

US = ultrasonography
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Fig. 9. Examples of MR TCT measured in three patients with or without biliary atresia, with histologic grades of hepatic fibrosis derived
from intraoperative or percutaneous biopsy.

A. MR-TCT (double arrow) in a 12-week-old boy diagnosed with non-syndromic paucity of intrahepatic bile duct measures 3.1 mm on the
sagittal T2-weighted image, and the fibrosis grade was 0.

B. MR-TCT (double arrow) in a 9-week-old boy diagnosed with biliary atresia measures 5.3 mm on the axial T2-weighted image, and the fi-
brosis grade was 2.

C. MR-TCT (double arrow) in a 4-month-old girl diagnosed with biliary atresia measures 9.2 mm on the axial T2-weighted image, and the
fibrosis grade was 4.

TCT =triangular cord thickness

Fig. 10. Examples of ADC measurement in three patients diagnosed with biliary atresia.

A. In a 6-week-old girl, the ADC value in the right hepatic lobe measures 1.190 X 10* mm?/s, and the fibrosis grade was 0.

B. In another 6-week-old girl, the ADC value in the right hepatic lobe measures 1.038 X 10° mm?/s, and the fibrosis grade was 2.
C. In a third 6-week-old girl, the ADC value in the right hepatic lobe measures 0.867 X 10 mm?/s, and the fibrosis grade was 4.
ADC = apparent diffusion coefficient
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