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Ultrasonographic Diagnosis of Biliary Atresia
in Infants

Kyung Mo Yeon, M.D., Jeong Mi Park, M.D.*
Department of Radiology, College of Medicine, Seoul National University

(TEZD
otolM Ex HHMSe| =S50k 2
MEdetn of 2ot A et A
o P =-w oo

HE A 5E FEEA AR e Aok 2 T2 dAFY shrtelrh. 2R HAFo
Ao o) 7kA HAbg el o] &5 Qlou o] F && 3 HAF /PG K88kA 2201a k. 297 9
FeE2Ad Y g fAFe] 259 £ #4234 257 (86.2 %)NA Hido] fAY A 9
% 4248 291 53olM B8 38 21S B 247 (82.8 %)M AR ¢ =g el sHE
8% 259 21 29 AF(FF0] Locm °ol3) £ ¥ Fdoln Bape g sy 4AA
E =&l "o

Index Words : Bile ducts, abnormality
Bile ducts, US studies

Infants, gastrointestinal tracts

Introduction

Biliary atresia composed the prime cause of
neonatal and infantile jaundice with neonatal
hepatitis and the differential diagnosis between
them is important in patient management be-
cause the former can be surgically corrected
(Kasai’s biliary-enterostomy) and the latter is a
medical disease.

The diagnostic modality of the biliary atresia is
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stil not conclusive. Ultrasonography, radioiso-
tope scan, computed tomography, or even simple
radiography all play some role in diagnosis.

Of all the modalities, the ultrasonography is
easy to applicate, noninvasive, free of X-ray ha-
zard, so is thought to be the most convenient
modality of choice. But still no definitive diagno-
stic sign of the ultrasonography defined. We
analyzed 29 patients of surgically proven biliary
atresia, about the main ultrasonographic find-

ings on diagnosis.

Materials and Methods

The 29 patients with surgically proven biliary
atresia from July, 1985 through March, 1990
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were retrospectively analyzed by three radiolo-
gists.

The machine used was Diasonics DRF—-400
and the transducers were 5 or 10 MHz, sector or
linear probes.

The age distribution was from 1 month to 9
months (mean 3.1 months). There were 15 males
and 14 females. The patients divided into two
groups by 3 months of age, because the most
appropriate time for surgery is known to be
around 3 months of age!>?).

Analyzing points were 1) gallbladder size, 2) in-
trahepatic ductal dilatation, 3) hepatic paren-
chymal echogenecity and 4) associated other
findings including complications from secondary
biliary cirrhosis and congenital malformation.
The size of the gallbladder was roughly divided
into 3 groups, 1) nonvisualization, 2) atrophic-
(long diameter below 1.5 cm), 3) normal(long dia-
meter above 1.5 cm). The results of the operative
cholangiography, radioisotope scan, follow-up
ultrasonography and other clinical findings were
also included in available patients.

Clinical review showed that all 29 patients
were admitted for evaluation of the jaundice.
Total bilirubin level ranges from 6.3 to 17.2 mg/
dl and direct bilirubin level were from 1.8 to 14.0
mg/dl.

Most of the patients were the first baby in
their family and had no significant family history
in 26. Among other 3, one was whose mother
suffered hepatitis and became hepatitis B virus
antigen carrier, one was whose father carried
hepatitis history and one was whose elder bro-
ther had hepatitis history.

Operative findings, pathologic proof and final

outcome of the patients were reviewed.

Results

About the size of the gallbladder, most patients

showed nonvisualization or atrophy in both age

groups (Table 1). In 86.2 % of the patients, could
not find or could find only very small atrophic
gallbladder (Fig. 1). But 4 patients(13.8 %)
showed normal sized gallbladder(Fig. 2).
Intrahepatic ductal dilatation was found in
only 3 patients and 2 patients showed cystic di-

altation of the common bile ducts(Table 2).

Table 1. Gallbladder Size on Ultrasonography

Findinge/Age <3mo. >3mo. Total

Nonvisualization 12 10 22( 75.9 %)
Atrophic(( 1.5 cm) 2 1 3( 10.3 %)
Normal() 1.5 cm) il 3 4( 13.8 %)
Total 15 14 29(100.0 %)

b

Fig. 1. a. This 2-months—old boy shows very small,
atrophic gallbladder(less than 1 cm of long axis)
b. Operative cholangiography shows atrophic gal-
bladder and atretic extrahepatic bile ducts.
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Most patients showed no significant hepatic
parenchymal echo change, but many patients
showed some degrees of cirrhotic changes by op-
eration. Again, there was no significant differ-
ence between the two age groups(Table 3).
Associated anomalies are one situs inversus and
one case of ectopic pancreas in jejunum.

Associated findings on diagnosis are pneu-

Table 2. Changes of Biliary Tree (n=29)
Findinge/Age <3mo. >3mo.  Total
IHD dilatation 1 2 3
Cystic dilatation of CBD 1 1 2

b
Fig. 2. a. This is a case of the normal sized gal-

Ibladder. The longist diameter is about 5cm on
ultrasonography.

b. On operative cholangiography, the abnormally
elongated, slender appearance is noted. No patent
extrahepatic ducts visualized and duodenum is not
opatified.

Table 3. Hepatic Parenchymal Echogenecity

Findinge/Age < 3mo. > 3mo. Total
Normal 12 12 24( 82.8%)
Slightly coarse or

inhomogeneous 3 2 5(17.2 %)
Total 15 14 29(100.0 %)

monia, rickets, various stigmata of liver cirrho-
sis, such as ascites, splenomegaly, but in a small
percentage.

RI scanning was done in 21 patients, using 99
m Tc—DISIDA scan in 16 patients, and definitely
diagnosed as biliary atresia in 16 of 21 patients.

Operative cholangiography was done in 9 pa-
tients. Among these, 6 patients showed the same
finding with ultrasonography, but 3 patients
showed difference, one larger gallbadder(probably
due to distension by contrast media) and two
small visible gallbladders in sonographically non-
visualized group. Other patients were not able to
do operative cholangiography due to severely
atrophic gallbladder.

Pathologic findings all showed intraparenchy-
mal cholestasis, bile ductular proliferation, giant
cell transformation, chronic periportal inflam-
mation, fibrosis and extramedullary hemo-
poiesis.

Post—operative follow—up is completed in 9 pa-
tients. Of these, 3 patients are rather improved
state, though have very many complications and
6 patients were expired. Residual 20 patients
were followed up incompletely, probably due to
grave prognosis at home, because 14 of the 23
patients(except expired 6) showed some com-
plications from secondary biliary cirrhosis dur-

ing management.

Discussion

From the earlier period, the differential diagno-

sis of the neonatal and infantile jaundice is a
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very important issue for the pediatricians and
pediatric surgeons'® After introduction of the
Kasai's biliary-enterostomy, the biliary atresia is
thought to be a surgically correctable disease,
Radi-

ologists can use the ultrasonography as the first

though the final outcome is still grave®.

and essential diagnostic modality to differentiate
biliary atresia from other causes, but still the de-
finitive diagnostic point is not so well establi-
shed.

In this study, 86.2 % of the patients showed
not definable gallbladder, so it will be a valuable
criteria of diagnosis of biliary atresia by ultr-
asonography. This percentage is higher than 60
% reported by Brun®. But also note that 4 pat-
ients(13.8 %) showed rather normal size of the
gallbladder as the results of Weinberger”),
Daneman®, and Brun®. In my opinion, these pa-
tients showed somewhat slender, elongated ap-
pearance of the gallbladder rather than normal
ovoid, well-distended morphology(Fig. 2), these
suggests that the size in itself cannot completely
exclude the possibility of biliary atresia®”®. Fat-
ty meal test or phenobarbital ingestion can give
some valuable information about gallbladder
function?, but Weinberger” reported a case of
normal gallbladder size and function in biliary
atresia and suggested that such test revealed
only about the patency between the cystic duct
and duodenum and gives no information about
biliary trees above the gallbladder.

Intrahepatic ductal dilatation was shown in 3
patients and one showed very irregular, noncom-
municating. cystic “bile lakes”(Fig. 3). as men-
tioned by Ito* and Fonkalsrud®. I think that bili-
ary atresia can show variable degrees of in-
trahepatic ductal dilatation but of low incidence,
Green? said that intrahepatic ductal dilatation
was more likely to suggest other obstructive
anomaly, but our results are compatible with
Ito’s report?. Ishii® and Werlin® reported cystic

dilatation of intrahepatic ducts after hepatic por-

c

Fig. 3. a. This 7—months—old boy shows massively
dilated, non—communicating irregular cystic in-
trahepatic ducts in the central portion.

b. Abdominal CT shows the same finding. So ob-
structive Jaundice must be differentiated.

c. Percutaneous transhepatic cholangiography con-
firms that the dilated cystic spaces are intrahepatic
biliary trees and completely occluded extrahepatic
duct.
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to-enterostomy, but we have no such case on fol-
low-up study. Other findings such as pneumo-
nia, rickets or stigmata of liver cirrhosis all can
be explained to be some phenomena caused from
secondary biliary cirrhosis and hepatic failure.

I hoped to find out some difference in the
hepatic parenchymal echogenecity between the
two age groups, expecting different levels of cir-
rhotic changes?), but only 5 patients showed
slightly coarse or inhomogeneous parenchymal
echogenecity suggesting cirrhosis and no dif-
ference between the two age groups, So hepatic
parenchymal echogenecity is not so helpful in di-
agnosing and characterizing the status of the pa-
tient, though helpful on follow-up study.

Daneman® reported abnormal band of in-
creased echoes around the intrahepatic portal
radicles and ducts as a useful diagnostic sign,
but our cases show no definite such chagnse.

Some authors reported that 10 or 22 % of bili-
ary atresia patients show congenital anomalies
such as polysplenia, azygos continuation of the
inferior vena cava, preduodenal portal vein,
hepatic arterial anomalies, bilateral bilobed
lungs or bowel stenosis, etc®!%1112) But our se-
ries show only two patients of situs inversus and
ectopic pancreas. It can be explained by the more
likely essentially inflammatory origin of the bi-
liary atresia.

Still the above mentioned findings are not suf-
ficient for the diagnosis of the disease and the
combination of various modalities will be neces-
sary, but the findings mentioned above will do
help to distinguish the biliary atresia form many
other disease entities causing neonatal and in-

fantile jaundice.
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