M) ) ) J Korean Soc Radiol 2022;83(5):966-978
o | Review Article https://doi.org/10.3348/jksr.2022.0091
SR elSSN 2951-0805

Jaun in Young Children

Ice
of gHero| g4t m}

Young Hun Choi, MD*?* (i, Seul Bi Lee, MD*2 {2}, Yeon Jin Cho, MD*? (),
Seung Hyun Lee, MD*? (&, Su-Mi Shin, MD?* (&, Jung-Eun Cheon, MD*?*

Department of Radiology, Seoul National University Children’s Hospital, Seoul, Korea
’Department of Radiology, Seoul National University College of Medicine, Seoul, Korea
3Department of Radiology, SMG-SNU Boramae Medical Center, Seoul, Korea

“Institute of Radiation Medicine, Seoul National University Medical Research Center, Seoul, Korea

ORCID iDs

Young Hun Choi (&) https://orcid.org/0000-0002-1842-9062
Seul Bi Lee () https://orcid.org/0000-0002-5163-3911

Yeon Jin Cho (&) https://orcid.org/0000-0001-9820-3030
Seung Hyun Lee (&) https://orcid.org/0000-0003-1858-0640
Su-Mi Shin (2 https://orcid.org/0000-0002-7250-9573
Jung-Eun Cheon () https://orcid.org/0000-0003-1479-2064

JOURNAL of
THE KOREAN SOCIETY of
RADIOLOGY

Received June9,2022
Revised August 3,2022
Accepted September 13,2022

*Corresponding author
Young Hun Choi, MD
Department of Radiology,
Seoul National University
Children’s Hospital,

101 Daehak-ro, Jongno-gu,
Seoul 03080, Korea.

Tel 82-2-2072-3600
Fax 82-2-747-5781
E-mail iater@snu.ac.kr

This is an Open Access article
distributed under the terms of the
Creative Commons Attribution
Non-Commercial License
(https://creativecommons.org/
licenses/by-nc/4.0) which permits
unrestricted non-commercial use,
distribution, and reproduction in
any medium, provided the original
work is properly cited.

Jaundice in children have various etiologies. Among them, physiological jaundice is a very common
disease observed in more than half of full-term neonates. When jaundice persists or develops after 2
weeks of age, the total/direct bilirubin is measured in consideration of the possibility of cholestasis. In
case of cholestasis, imaging studies differentiate biliary atresia and other disorders of the extrahepat-
ic bile ducts. In this review, we briefly presented the major differential diseases of cholestasis in chil-
dren and introduced diagnostic imaging techniques, including normal findings.

Index terms Neonate; Infant; Jaundice; Cholestasis; Hyperbilirubinemia
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Fig. 1. Normal gallbladder.
A. Ultrasonographic images of normal gallbladders.
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B. The schematic drawing of normal gallbladders was adapted from reference (5).
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Fig. 2. MR cholangiopancreatography.

A. In a 2-month-old body with cholestatic hepatitis, MR cholangiopancreatography shows normal gallblad-
der (arrow) and biliary tree.

B. In a 1-month-old boy with biliary atresia, MR cholangiopancreatography shows small collapsed gallbladder
(arrow) and nonvisible biliary tree.
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Fig. 3. Hepatobiliary scan.

A. In a 2-month-old boy with hyperbilirubinemia, hepatobiliary scan shows normal gallbladder filling (ar-
rows) and bowel clearance.

B. No biliary excretion is seen even on the delayed image at 24 hours, indicating biliary atresia.
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Fig. 4. Percutaneous cholecysto-cholangiography.
A. Normal opacification of the gallbladder and biliary tree is shown. Contrast passage into the bowel is noted
(arrow).

B. Biliary atresia is shown. The gallbladder is not fully distended, and the bile duct is not opacified. Contrast
leakage (arrow) occurred with the forceful injection of the contrast media.
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Neonatal cholestasis

Intrahepatic cholestasis
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Neonatal hepatitis
« Viral hepatitis
« TORCH
Sepsis/UTI
Toxic (TPN, drug)
Genetic/metabolic diseases
- Alagille syndrome
« PFIC
+ ARC syndrome
Endocrine diseases
« Hypothyroidism

Biliary atresia
Choledochal cyst
Bile plug syndrome

ARC = arthrogryposis-renal dysfunction-cholestasis, NICCD = neonatal intrahepatic cholestasis caused by
citrin deficiency, PFIC = progressive familial intrahepatic cholestasis, TPN = total parental nutrition, UTI =

urinary tract infection
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(arthrogryposis multiplex congenita), A7 Al =3 7|57l AAJot &5 A Al|7F LFERdTH21).

Fig. 6. Alagille syndrome is shown in the ultrasonographic images of a 2-month-old girl with cholestatic
jaundice.

A.The gallbladder is small (< 1 cm), despite prolonged fasting.

B. No echogenic thickening along the portal vein (arrow) is noted (negative triangular cord sign). The pa-
tient was diagnosed with Alagille syndrome with a JAG1 gene mutation.
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Fig. 7. Bile plug syndrome.

A. The oblique sagittal view of the hepatic hilum reveals diffuse dilatation of the hilar and extrahepatic bile duct (arrow). Small sludge (ar-
rowhead) is suspected in the distal bile duct.

B, C. A pair of gray-scale and color Doppler images of the head portion of the pancreas show a hypoechoic bile plug blocking the intra-
pancreatic bile duct (arrow).
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