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Abstract

Early diagnosis of biliary atresia (BA) remains challenging, although timely recognition is critical for achieving favorable surgical 
outcomes. We present two infants in whom gadoxetic acid–enhanced MRI demonstrated imaging findings that supported early 
suspicion of BA. Two neonates with persistent cholestasis underwent routine laboratory evaluation, targeted ultrasonography, and 
hepatocyte-specific magnetic resonance imaging using gadoxetic acid. This contrast agent is actively taken up by functioning he-
patocytes and is normally excreted into the biliary system during the delayed hepatobiliary phase, allowing functional assessment 
of bile formation and excretion. MRI findings, particularly biliary excretion on delayed images, were evaluated and correlated with 
intraoperative cholangiography. In both infants, hepatic parenchymal enhancement after contrast administration was preserved, 
indicating intact hepatocellular uptake. However, no biliary excretion was observed on delayed hepatobiliary-phase images. Intra-
operative cholangiography confirmed biliary atresia in both cases. Although the diagnosis of biliary atresia is traditionally based 
on clinical findings, laboratory parameters, and ultrasonography, these approaches may remain inconclusive in some patients. Our 
findings suggest that gadoxetic acid–enhanced MRI, by demonstrating preserved hepatocellular uptake with absent biliary excre-
tion, may serve as a useful adjunctive diagnostic tool and contribute to earlier and more confident identification of biliary atresia.
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Diagnosing biliary atresia (BA) early in life is one of those tasks 
in pediatrics that appears straightforward in theory but be-

comes more complicated in day-to-day practice. BA itself is well 
recognized: a progressive, fibroinflammatory obstruction of the 
extrahepatic biliary system that, if left untreated, leads to cirrho-
sis and liver failure during infancy.[1] What makes it challenging 
is that the earliest symptoms overlap considerably with a wide 
variety of neonatal cholestatic conditions.[2,3] Jaundice may ap-
pear only mildly abnormal at first, and many infants otherwise 
appear well, at least during the first weeks.

Guidelines clearly state that jaundice persisting beyond the 
second week of life warrants evaluation for cholestasis.[4,5] 

Yet, when conjugated hyperbilirubinemia is detected, clini-
cians must still determine whether the problem lies within 
the hepatocytes or the biliary tree. Laboratory values can 
support suspicion but rarely settle the matter. As a result, 
imaging becomes essential.

Ultrasonography has long been the first step because it is 
fast, safe, and capable of demonstrating subtle structural 
changes. Some sonographic features—such as a nondis-
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tensible gallbladder, a triangular cord sign, or occasionally 
an enlarged hepatic artery—can point toward BA, although 
experience shows that these findings are not equally appar-
ent in every infant.[6–8] It is not unusual to encounter cases in 
which ultrasonography raises suspicion but leaves enough 
uncertainty that the clinician hesitates to proceed immedi-
ately to invasive testing.

In recent years, hepatocyte-specific magnetic resonance 
imaging using gadoxetic acid has increasingly been utilized 
as an adjunctive technique in the evaluation of neonatal 
cholestasis, as it allows combined assessment of hepatic per-
fusion and biliary excretory function within a single exam-
ination.[9,10] Following intravenous administration, gadoxetic 
acid demonstrates extracellular behavior during the early 
dynamic phases, with arterial- and portal venous–phase 
images acquired in accordance with standard contrast-en-
hanced liver MRI protocols to evaluate hepatic perfusion 
and parenchymal enhancement patterns.[9,11] Hepatobili-
ary-phase imaging is routinely obtained approximately 20 
minutes after contrast administration and enables functional 
assessment of biliary excretion, which under normal circum-
stances results in visualization of the intrahepatic bile ducts 
and biliary tree.[12] In the setting of biliary obstruction, hepatic 
parenchymal enhancement may remain preserved, whereas 
contrast excretion into the biliary system is absent or mark-
edly reduced, reflecting impaired bile drainage rather than 
primary hepatocellular dysfunction.[10,13] When clinically indi-
cated, extended delayed hepatobiliary-phase imaging can 
be performed to further evaluate bile secretion and flow dy-
namics beyond purely anatomic assessment and may assist 
in differentiating biliary atresia from other causes of neonatal 
cholestasis.[10,13,14]

The two cases described here illustrate how this function-
al signature on MRI assisted in the early evaluation process 
and ultimately contributed to timely surgical management. 
Informed consent was obtained from the patients’ families.

Case Report

Case 1
A 7-week-old female infant was referred from an outside 
institution for evaluation of prolonged jaundice and a con-
comitant urinary tract infection. A urine culture obtained 
prior to referral revealed growth of Klebsiella species. Phys-
ical examination revealed scleral icterus and hepatomega-
ly, while the stool color was reported as yellow. Laboratory 
investigations demonstrated a cholestatic pattern, with 
elevated alkaline phosphatase, gamma-glutamyl transfer-
ase, and both total and direct bilirubin levels. Abdominal 
ultrasonography demonstrated a small gallbladder with an 
abnormal configuration. On hepatocyte-specific magnetic 

resonance imaging using gadoxetic acid, the gallbladder 
appeared contracted, with no contrast accumulation, and 
no contrast opacification of the common bile duct was ob-
served (Fig. 1). These findings were considered highly sug-
gestive of biliary atresia. The patient subsequently under-
went surgical intervention, achieved clinical stabilization, 
and was discharged following an uneventful postoperative 
course. No complications were observed during follow-up.

Case 2
An 8-week-old female infant was referred from an outside 
institution for evaluation of prolonged jaundice. Labora-
tory evaluation revealed elevated total and direct biliru-
bin levels, as well as increased aspartate aminotransfer-
ase, alanine aminotransferase, alkaline phosphatase, and 
gamma-glutamyl transferase levels. Physical examination 
demonstrated hepatosplenomegaly, and the stool color 
was described as pale yellow to whitish. Abdominal ul-
trasonography revealed an abnormally configured gall-
bladder with nonvisualization of the extrahepatic bile 
ducts. Hepatocyte-specific magnetic resonance imaging 
demonstrated a contracted gallbladder without contrast 
accumulation, and the common bile duct could not be 
visualized (Fig. 2). The diagnosis of biliary atresia was con-
firmed by surgical exploration, and operative manage-
ment was performed. During postoperative follow-up, 
persistent elevation of liver enzyme and bilirubin levels 
was noted, along with ongoing acholic stools. The patient 
remains under close clinical follow-up.

Discussion
Early differentiation of biliary atresia from other causes of 
neonatal cholestasis remains a central challenge in pedi-
atric imaging, largely because diagnostic delay has direct 
and irreversible consequences. Progressive biliary obstruc-
tion in untreated biliary atresia rapidly leads to fibrosis and 
cirrhosis, often within the first months of life, substantial-
ly reducing the likelihood of successful portoenterostomy 
and increasing the need for early liver transplantation.[1,2] 

Because the therapeutic window for an optimal surgical 
outcome is narrow, timely and accurate diagnosis is critical, 
and radiologic findings play a disproportionately import-
ant role in guiding early clinical decision-making.

In routine practice, the diagnostic workup relies on a com-
bination of clinical presentation, laboratory parameters, 
and ultrasonography. However, these findings may remain 
inconclusive in a subset of patients, particularly in early 
or atypical cases. Ultrasonography, while indispensable, is 
subject to operator dependency and variability in the visi-
bility of classic signs, such as gallbladder abnormalities or 
the triangular cord sign.[6–8] In this context, imaging modali-
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ties that provide functional information in addition to mor-
phologic assessment are of particular value.

Hepatocyte-specific MRI using gadoxetic acid offers a 
unique advantage by allowing evaluation of hepatic perfu-
sion and biliary excretory function within a single examina-
tion. Following intravenous administration, early dynamic 
phases—including arterial and portal venous imaging—
are performed according to standard liver MRI protocols 
and primarily reflect hepatic perfusion and parenchymal 
enhancement patterns.[9,11] These phases, while useful, are 
often insufficient on their own to distinguish obstructive 
from nonobstructive causes of cholestasis.

The hepatobiliary phase, routinely acquired after the dy-
namic sequences, provides functional insight into biliary 
excretion. Under normal conditions, contrast excretion 
results in visualization of the intrahepatic bile ducts and 
biliary tree. In biliary atresia, however, a characteristic 

dissociation may be observed: hepatic parenchymal en-
hancement appears preserved, whereas excretion into 
the biliary system is absent or markedly reduced, reflect-
ing impaired bile drainage rather than primary hepatocel-
lular dysfunction.[10,12,13] When initial hepatobiliary-phase 
images remain equivocal, extended delayed imaging can 
further clarify excretory behavior, emphasizing the impor-
tance of late-phase assessment in suspected obstructive 
pathology.[10,12,14]

The cases presented here illustrate how delayed hepatobi-
liary-phase findings contributed to diagnostic confidence 
in situations in which conventional imaging alone did not 
provide definitive answers. By highlighting the absence of 
biliary excretion despite preserved parenchymal uptake, 
gadoxetic acid–enhanced MRI supported early suspicion 
of biliary atresia and facilitated timely surgical referral. Giv-
en the rapid progression to cirrhosis associated with de-
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Figure 1. Magnetic resonance imaging findings in Case 1. (a) Coronal T2-weighted HASTE image 
demonstrates a contracted gallbladder. (b) Coronal T2-weighted HASTE image shows non-
visualization of the common bile duct. (c) Hepatocyte-specific magnetic resonance imaging 
demonstrates absence of contrast excretion into the common bile duct. (d) Hepatocyte-specific 
magnetic resonance imaging shows a contracted gallbladder without intraluminal contrast 
accumulation. The combination of absent visualization of the biliary tree on T2-weighted images 
and lack of biliary contrast excretion despite preserved hepatic parenchymal enhancement is 
consistent with biliary atresia.
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layed diagnosis, the incorporation of hepatocyte-specific 
MRI—particularly careful evaluation of delayed hepatobili-
ary-phase images—may represent a meaningful adjunct to 
the diagnostic algorithm for neonatal cholestasis.

Conclusion
Early and accurate differentiation of biliary atresia from 
other causes of neonatal cholestasis is essential, as diag-
nostic delay is closely associated with rapid progression 
to fibrosis and cirrhosis and directly affects the success 
of portoenterostomy. In the cases presented, gadoxetic 
acid–enhanced MRI demonstrated a consistent functional 
pattern characterized by preserved hepatic parenchymal 
enhancement with absent biliary excretion. When inter-
preted together with clinical findings and ultrasonogra-
phy, this dissociation reduced diagnostic uncertainty and 
supported timely surgical evaluation. Given the narrow 
therapeutic window in biliary atresia and the limitations 
of conventional imaging in early or atypical presentations, 

careful assessment of hepatobiliary-phase and extended 
delayed images provides clinically meaningful informa-
tion regarding bile drainage. Within this context, hepato-
cyte-specific MRI may be used as a valuable adjunctive 
imaging modality in the diagnostic evaluation of biliary 
atresia and may contribute to earlier and more reliable di-
agnosis in selected patients.
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Figure 2. Magnetic resonance imaging findings in Case 2. (a) Axial T2-weighted HASTE image 
demonstrates a contracted gallbladder. (b) Coronal T2-weighted TRUFI image shows non-
visualization of the common bile duct. (c) Hepatobiliary-phase hepatocyte-specific MRI demonstrates 
a contracted gallbladder without intraluminal contrast accumulation. (d) Hepatobiliary-phase 
image shows absence of contrast excretion into the common bile duct. These findings, combining 
morphologic abnormalities with absent biliary contrast excretion, are consistent with biliary atresia.
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