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Abstract

Caroli disease (CD) is a condition in which there are multiple cystic dilations of the bile ducts within the liver that are present from birth. In this case report, 
we present the imaging findings of a 33-year-old woman who was diagnosed noninvasively after gadoxetic acid (GA)-enhanced magnetic resonance imaging, 
which has been used in recent years, which is very rare in the literature. A woman, aged 33, was admitted to the hospital after experiencing recurring episodes of 
pain in the upper right area of her abdomen for a long period of time. Laboratory tests showed elevated liver enzyme levels and hyperbilirubinemia. Abdominal 
ultrasonography revealed cystic lesions in the liver and mild enlargement of the common bile duct. It was observed that cystic lesions in the liver filled with GA in 
the hepatobiliary phase and were associated with the intrahepatic bile ducts. Thus, the patient was diagnosed with CD. In the hepatobiliary phase, GA-enhanced 
magnetic resonance imaging allows the detection of other conditions in which a central dot sign (CDS) occurs (e.g., peribiliary cysts, periportal lymphedema, 
and jaundice due to biliary obstruction) and noninvasive diagnosis of CD in the absence of a CDS.
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INTRODUCTION
Caroli disease (CD) is a condition in which there are multiple cystic dilations of the bile ducts within the liver that are present from birth. Caroli dis-
ease can manifest as either diffuse or limited, and it can involve the formation of sac-like structures that connect with the biliary tree and form cystic 
formations. They are also classified as a type V choledochal cyst, according to the Todani classification.1 Two categories of magnetic resonance 
imaging (MRI) contrast agents possess hepatocyte-selective characteristics: gadolinium-based and manganese-based agents. While gadolinium-
based agents exhibit both hepatocyte and perfusion imaging properties, making them bimodal contrast agents, gadoxetic acid (GA) is a gadolinium-
based hepatocyte-specific contrast agent.2 In this case report, we present the imaging findings of a 33-year-old woman who was diagnosed with CD 
noninvasively after GA-enhanced MRI, which has been used in recent years, which is very rare in the literature.

CASE PRESENTATION
A woman, aged 33, was admitted to the hospital due to experiencing recurring episodes of pain in the upper right area of her abdomen for a long 
period of time. Her medical history was unremarkable. Upon physical examination, mild tenderness in the right upper quadrant was revealed. 
Laboratory results demonstrated elevated aspartate aminotransferase of 310 U/L (normal < 40 U/L), alanine aminotransferase of 207 units/L 
(normal < 41 U/L), direct bilirubin of 3.11 mg/dL (normal < 0.2 mg/dL), and total bilirubin of 4.67 mg/dL (normal < 1.25 mg/dL). Abdominal 
ultrasonography (US) revealed cystic lesions in the liver and mild enlargement of the common bile duct. The patient then underwent GA-enhanced 
MRI. Cystic lesions with high signal on T2-weighted MRI and low signal on T1-weighted MRI were observed in liver segments 4, 7, and 8 (the 
largest was 3 × 2 cm in segment 7) (Figure 1). Contrast enhancement was not observed in cystic lesions in venous-phase contrast MRI (Figure 2). 
Magnetic resonance imaging in the hepatobiliary phase of the liver 20 minutes after GA injection showed cystic lesions filled with GA (Figure 3). 
Thus, the patient was noninvasively diagnosed with CD and found to have an episode of cholangitis. The patient had no findings of hepatomegaly, 
splenomegaly, or portal hypertension. The patient was started on ursodeoxycholic acid 250 mg daily as supportive therapy, and conservative treat-
ment for cholangitis and follow-up was recommended.

DISCUSSION
Caroli disease may be focal or diffuse and it is important to distinguish diffuse CD from autosomal dominant polycystic liver disease or peribili-
ary cysts in a cirrhotic liver. In terms of MR imaging findings, CD is characterized by multiple cysts within the liver, closely associated with 
the biliary system, often with a central dot sign (CDS).3 While MRI may not show the communication between cystic lesions and draining bile 
ducts, this challenge can be overcome by utilizing GA-enhanced MRI. This advanced technique allows for the visualization of communications 
between cystic lesions and draining bile ducts, enabling the differentiation of CD from other conditions such as autosomal dominant polycystic 
liver disease or peribiliary cysts in a cirrhotic liver.4,5 Various imaging techniques consistently reveal similar findings, with ultrasound being 
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the initial test of choice, showing the presence of saccular dilatations 
in the intrahepatic ducts.6,7 The CDS, which was not detected in our 
case, is a clue for the diagnosis of CD. The CDS represents the tell-
tale appearance of intrahepatic portal vein branches surrounded by 
severely dilated bile ducts, which can be visualized by either com-
puted tomography, MRI, or US. However, it may not be seen in every 
patient, and while initially considered specific for this disease, later 
results have shown that the CDS sporadically also occurs in other con-
ditions (e.g., peribiliary cysts, periportal lymphedema, and jaundice 
due to biliary obstruction).8-10 Cholangiography by endoscopic retro-
grade chola​ngiop​ancre​atogr​aphy (ERCP) shows nonocclusive cystic 
dilatations communicating with the biliary tree. However, invasive 
methods (e.g., ERCP and percutaneous transhepatic cholangiography) 
can have complications such as bleeding, infection, and pancreatitis. 
After venous injection of GA, up to 50% is taken up exclusively by 
organic anion transporter polypeptides in the sinusoidal membrane 
of normal hepatocytes and then excreted into the biliary ducts.11 The 
increase in liver parenchyma is determined by the balance of this 

transport mechanism and an optimal enhancement effect is observed 
for a period of 10-40 minutes after administration.12 In recent years, 
it has been suggested that the use of contrast-enhanced MRI with 
GA allows a safe, noninvasive diagnosis of CD.10,13-14 In our case, we 
diagnosed CD after GA-enhanced MRI without the use of invasive 
methods. In conclusion, in the hepatobiliary phase, GA-enhanced 
MRI allows the detection of other conditions in which CDS occurs 
(e.g., peribiliary cysts, periportal lymphedema, and jaundice due to 
biliary obstruction) and enables the noninvasive diagnosis of CD even 
in the absence of a CDS. This approach also protects patients from 
the complications of invasive procedures (e.g., ERCP and percuta-
neous transhepatic cholangiography) such as bleeding, infection, and 
pancreatitis.
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MAIN POINTS

•	 Central dot sign may be a clue for Caroli disease (CD). However, it 
is not specific for this disease. Because it may also occur sporadically 
in conditions such as peribiliary cysts, periportal lymphedema, and 
jaundice due to biliary obstruction.

•	 Ultrasonography and computed tomography may not clearly dis-
tinguish dilatation of intrahepatic bile ducts from cystic lesions. 
However, on magnetic resonance imaging (MRI) with gadoxetic acid 
(GA) in the hepatobiliary phase, dilatation of the intrahepatic bile 
ducts can be easily detected as cystic lesions filled with the contrast 
medium.

•	 Gadoxetic acid-enhanced MRI in the hepatobiliary phase enables non-
invasive diagnosis of CD, protecting patients from the complications 
of invasive procedures.

Figure 1.  (A) High-signal cystic lesions (open arrows) in the liver observed 
on T2-weighted MRI. (B) Low-signal cystic lesions (filled arrows) in the liver 
observed on T1-weighted MRI. MRI, magnetic resonance imaging.

Figure 2.  Nonenhancing cystic lesions (filled arrows) observed on venous-
phase contrast-enhanced MRI. MRI, magnetic resonance imaging.

Figure 3.  In the hepatobiliary phase, cystic lesions filled with GA (filled 
arrows) and associated with intrahepatic bile ducts. GA, gadoxetic acid.
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