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Table 1. Results of Sonography, Tc-99m DISIDA Scan and MR Cholangiography in 22 Patients with Neonatal Cholestasis

Sonography Tc-99m DISIDA scan MR cholangiography
No. Sex Age (days) Final Dx

Dx GB; shape/length (cm) TC Dx GB SB HE Dx GB shape EHBD PPH

01 f 62 BA BA E, I / 1.63 + NH low BA E +
02 f 61 BA BA O, S / 3.32 BA high BA O +
03 f 42 BA BA A, I / 1.1 NH low BA A
04 m 58 BA BA A, I / 0.5 + BA low BA A +
05 f 31 BA BA A, I / 1.1 + BA high NH E + +
06 m 57 BA NH E, S / 1.58 NH low NH E + +
07 f 51 BA BA E, I / 1.59 + NH low BA E +
08 f 32 BA NH E, S / 1.65 NH low BA E +
09 f 65 BA BA A, I / 1.2 + NH low BA E +
10 f 63 BA BA A, I / 0.97 BA high BA A +
11 f 90 BA BA A, I / 1.79 + BA low BA A +
12 m 51 BA BA E, I / 1.69 + BA low BA E +
13 f 55 BA NH O, S / 2.12 NH low BA O +
14 m 23 BA BA A, I / 1.09 + NH low BA A +
15 f 55 BA BA E, I / 3.06 + BA high BA E +
16 m 58 NH NH E, S / 2.46 BA high BA E +
17 m 58 NH BA E, I / 1.4 BA high NH E +
18 m 1030 NH NH E, S / 1.62 NH + + low NH E +
19 m 63 NH NH E, S / 2.16 NH + + low BA E
20 m 70 NH NH E, S / 3.3 BA high NH E +
21 m 72 NH NH E, S / 1.6 BA high NH E +
22 f 31 NH NH E, S / 1.58 NH + low NH O +

BA: biliary atresia, NH; neonatal hepatitis, TC: triangular cord sign, GB: gallbladder, SB; small bowel
HE: hepatic extraction of radiotracer, EHBD: extrahepatic bile duct, PPH: periportal high signal intensity
E: elongated, O: oval, A: atretic, I: irregular margin, S: smooth margin
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A B

Fig. 1. 55-day-old female infant with
biliary atresia (case 13 in Table 1).
A. On sonography, gallbladder appears
to be normal and triangular cord sign is
not seen.
B. One-hour-delayed image of 99mTc
DISIDA scan shows persistent cardiac
blood pool activity and no radiotracer
uptakes in gallbladder and small bow-
el.
C. MR cholangiography shows an oval
gallbladder (short arrow) and no intra-
and extrahepatic bile ducts. Periportal
high signal intensity (long arrow) is not-
ed.
D. Operative cholangiography shows
an oval gallbladder (short arrow) and a
thread-like common bile duct (long ar-
row) without visualization of the intra-
hepatic bile duct.

C D
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A B C
Fig. 2. 58-day-old male infant with neonatal hepatitis (case 17 in Table 1).
A. Sonography shows small, contracted gallbladder. There is no triangular cord sign (arrow).
B. One-hour-delayed image of 99mTc DISIDA scan shows normal hepatic extraction and no radiotracer uptakes in gallbladder and
small bowel.
C. MR cholangiography shows normal extrahepatic bile duct (arrow).

Table 2. Summary of Diagnostic Results in Each Imaging Modality Compared with Final Diagnosis

Final Diagnosis
Sonography 99mTc DISIDA scan MR cholangiography

BA NH BA NH BA NH

BA (n=15) 12 3 7 8 13 2
NH (n=7) 1 6 4 3 2 5

BA: biliary atresia, NH: neonatal hepatitis 
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A B C
Fig. 3. 31-day-old female infant with biliary atresia (case 5 in Table 1).
A. MR cholangiography shows an elongated gallbladder, periportal high signal intensity (thin arrow), and curvilinear structure
(thick arrow) mimicking common bile duct so it is diagnosed as neonatal hepatitis. Extrahepatic bile duct is not visualized on opera-
tive cholangiography.
B. Sonography shows an atrophic gallbladder (short arrow) and triangular cord sign (long arrow).
C. One-hour-delayed image of 99mTc DISIDA scan shows high hepatic extraction and no radiotracer uptakes in gallbladder and
small bowel.

Table 3. Validity and Reliability of Sonography, 99mTc DISIDA Scan and MR Cholangiography for the Diagnosis of Biliary Atresia

Sonography 99mTc DISIDA scan MR cholangiography

Sensitivity 80.0% 48.3% 90.0%
Specificity 85.7% 46.5% 71.4%
Accuracy 81.8% 47.7% 84.1%

Positive Predictive Value 92.3% 65.9% 87.0%
Negative Predictive Value 66.7% 29.6% 81.3%



342

A B

Fig. 4. 58-day-old male infant with
neonatal hepatitis (case 16 in Table 1).
A. Extrahepatic bile duct cannot be
demonstrated on MR cholangiography
due to improper selection of the imag-
ing plane. Preoperative diagnosis is bil-
iary atresia.
B. Sonography shows an elongated gall-
bladder. There is no triangular cord
sign (not shown).
C. One-hour-delayed image of 99mTc
DISIDA scan shows high hepatic ex-
traction and no radiotracer uptakes in
gallbladder and small bowel.
D. Operative cholangiography shows
normal intra- and extrahepatic bile
ducts.

C D
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Purpose: To evaluate the diagnostic validity of MR cholangiography as a second-line imaging tool following
sonography in the evaluation of neonatal cholestasis, we compared MR cholangiography with 99mTc DISIDA
scan.
Materials and Methods: We retrospectively evaluated sonography, 99mTc DISIDA scan and MR cholangiogra-
phy in twenty-two neonates and infants (age range, 23 103 days; mean age, 57 days) presenting with conju-
gated hyperbilirubinemia. Of the 22 patients, 15 were diagnosed as biliary atresia by operative cholangiogra-
phy and liver biopsy and six as neonatal hepatitis by imaging finding and clinical data. Remaining one patient
was diagnosed as neonatal hepatitis by operative cholangiography and liver biopsy. Two independent ob-
servers for each study were assigned to review the images of 99mTc DISIDA scan and MR cholangiography
without giving the final diagnosis or other clinical data. Diagnostic accuracy and interobserver variability for
each study were evaluated.
Results: On 99mTc DISIDA scan, biliary atresia was mistaken for neonatal hepatitis in eight patients and vice
versa in four patients. On MR cholangiography, it was mistaken biliary atresia as neonatal hepatitis and vice
versa in each two patients. Sensitivity, specificity, accuracy, positive and negative predictive values of 99mTc
DISIDA scan were 48%, 47%, 48%, 66% and 30%, respectively, and those of MR cholangiography were 90%,
71%, 84%, 87% and 81%, respectively. Interobserver variabilities for 99mTc DISIDA scan and MR cholangiogra-
phy were 0.62 and 0.85, respectively.
Conclusion: In the evaluation of patients with neonatal cholestasis, it would be advisable to use MR cholan-
giography, having superior diagnostic accuracy to 99mTc DISIDA scan, as a second-line imaging tool following
sonography.
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