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Biliary atresia is an unknown etiology of extrahepatic bile duct obstruction with a ‘fibrous ductal
remnant, which represents the obliterated ductal remnant in the porta hepatis. The sonographic
‘triangular cord’ (TC) sign has been reported to indicate a fibrous ductal remnant in the porta
hepatis. In this review, we discuss the correlations among surgicopathological and sonographic
findings of the porta hepatis and the definition, objective criteria, diagnostic accuracy, and dif-
ferential diagnosis of the TC sign in biliary atresia.
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Fig. 1. Types of ductal remnants in the porta hepatis with patent (white) and obliterated (black) lumens.
A. Normal porta hepatis (patent common hepatic and both intrahepatic ducts).

B. Triangular fibrous mass.

C. Fibrous (band-like obliterated common hepatic and both intrahepatic ducts) remnant.

D. Hypoplastic (patent but thin common hepatic and both intrahepatic ducts) remnant.

E. Aplasic (absent common hepatic and both intrahepatic ducts) remnant.

F. Dilated (patent but dilated common hepatic and both intrahepatic ducts) remnant.

G. Bile lake (cystic common hepatic duct).
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Fig. 2. A53-day-old female infant with biliary atresia presenting with the ‘triangular cord’ (TC) sign.

A. Longitudinal scan showing a thick, tubular echogenic lesion (++) along the anterior aspect of the right portal vein, measuring 4.8 mm in
thickness. The right hepatic artery is encased by the echogenic lesion, which represents the fibrous obliterated extrahepatic bile duct
along the course of the common bile duct.

B. Transverse scan demonstrating a triangular echogenic lesion (++) at the porta hepatis

C. Surgical specimen of the entire extrahepatic bile duct showing a conical fibrous mass (arrowheads) in the porta hepatis, atretic gall-
bladder (thick arrow), and fibrous obliterated common b|le duct (th|n arrow).
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Fig. 3. A33-day-old male infant with biliary atresia presenting no demonstrable TC sign.

A. No obvious TC sign on longitudinal scan, with a prominent right hepatic artery (++).

B. Gallbladder showing an elongated shape with irregular mucosa.

C. Operative cholangiography of the gallbladder revealing an abnormally elongated gallbladder with no de-
monstrable luminal opacification of the common hepatic, proximal, and distal common bile ducts.

D. Surgical specimen showing a small, thin fibrous ductal remnant (arrowhead) in the porta hepatis and
elongated gallbladder (arrow).

TC =triangular cord
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Fig. 4. A 37-day-old male infant with
neonatal hepatitis presenting with
slight thickening of the anterior wall
of the right portal vein, measuring 2.7
mm in thickness.
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Fig. 5. A 35-day-old male infant with biliary atresia presenting with or without the TC sign according to the
use of a high- or low-MHz probe.

A. No obvious TC sign at the porta hepatis on transverse scan with a 5-MHz convex probe.

B. Repeat transverse scan with a 15-MHz linear probe on the same day revealing the TC sign (++) measuring 5.7
mm in thickness.

TC=triangular cord
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Fig. 6. A 28-day-old female infant with biliary atresia associated with a choledochal cyst presenting with the
TCsign and a cystic lesion.

A. Longitudinal scan showing the TC sign (++) at the porta hepatis, measuring 8.4 mm in thickness.

B. Gallbladder revealing an irregular shape without contractility, with a small cystic lesion (arrow) along the
course of the common bile duct.

C. Operative cholangiography through the gallbladder showing patent but thin narrowing of both intrahe-
patic bile ducts, a saccular dilated common bile duct, and obliteration of the distal common bile duct.

D. Surgical specimen showing a cystic common bile duct (arrow) and irregular gallbladder.

TC =triangular cord
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