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Caroli's disease is a rare disease characterized by dilatation of large intrahepatic 
bile ducts. It occurs in the classic form presented by repeated episodes of cholangitis 
(Caroli's disease), as well as in the form of syndrome with the development of fibrosis and 
cirrhosis of the liver (Caroli's syndrome). The disease can occur throughout entire life, but 
mostly before the age of 30. The incidence of this disease is estimated at about 1 in 
1,000,000 cases for Caroli's disease and 1 in 100,000 for Caroli's syndrome. The main 
symptoms are: fever, jaundice, itchy skin, pain under the right costal arch, nausea and 
vomiting. Possible complications are the development of liver fibrosis and cirrhosis and 
cholangiocellular carcinoma. Diagnosis is made by clinical and ultrasound examination, 
computed tomography, more often by magnetic resonance cholangiopancreatography and 
liver biopsy. We present a clinical case of an elderly patient who has been suffering from 
Caroli's disease for a few years now. Diagnostic challenges and applied therapy are 
presented.  Acta Medica Medianae 2023;62(2): 77-82. 
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Introduction 
 
Caroli's disease is a rare disease 

characterized by dilatation of large intrahepatic 
bile ducts (1). The modern classification includes 
two forms of the disease: classical Caroli's disease 
and Caroli's syndrome. The classic form is isolated 
involvement of the bile ducts, while Caroli's 
syndrome is characterized by the development of 
periportal fibrosis and portal hypertension. The 
disease appears in more common diffuse form 
presented in both lobes of the liver, and 
significantly much less often in one, usually the 
left lobe (2). 

The exact incidence of this rare disease is 
not accurately known, but it is estimated that 
classic Caroli's disease occurs in 1 in 1,000,000 
cases, while Caroli's syndrome affects 1 in 
100,000 people. It is difficult to identify all cases 
of Caroli's syndrome, because its characteristics 

can look like many similar conditions (3). It is 
estimated to affect men and women equally, with 
a slightly higher incidence of the Asian and the 
younger population (1, 4). 

The disease is inherited in an autosomal 
recessive pattern. A mutation in the gene for 
polycystic kidney and liver disease (PKHD1) has 
been identified on the short arm of chromosome 
6. This results in a defect in the fibrocystin protein 
that exists in bile duct cells, liver, pancreas, and 
renal tubular cells (4). Its role is in the proper 
development of the liver and kidneys through 
controlled cell proliferation (5, 6). The disease is 
often asymptomatic, and when there are 
symptoms, they are most often presented with 
episodes of acute cholangitis, jaundice, fever, high 
body temperature and abdominal pain below the 
right costal arch. An increase in bile acids in blood 
causes itchy skin. These symptoms disappear with 
aging and the development of liver cirrhosis and 
portal hypertension. Caroli's disease increases the 
risk of cholangiocellular liver cancer (4). 

The Caroli's disease is diagnosed by taking 
anamnesis, through clinical examination and non-
invasive and invasive diagnostic procedures. 
Laboratory examination mainly shows elevated 
levels of leukocytes, alkaline phosphatase and 
direct (conjugated) bilirubin (7). Abdominal 
ultrasound is the first diagnostic method that 
determines sacral enlargements of the intrahepatic 
bile ducts. Final diagnostics include computed 
tomography of the liver and biliary tract, invasive 
methods such as endoscopic retrograde 
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cholangiopancreatography (ERCP) and magnetic 
retrograde cholangiopancreatography (MRCP), 
which confirm the diagnosis of the disease. Due to 
the connection between cystic changes and liver 
fibrosis, it is possible to perform a liver biopsy (8, 
9). 

 
Case report 
 
We present the case of a 67-year-old male 

patient who first contacted a gastroenterologist 5 
years ago due to pain in the upper half of the 
abdomen, nausea, vomiting of yellowish contents 
and fever up to 37.5oC. The patient felt exhausted 
and noticed a yellow discoloration of the skin and 
scleras, and lighter stool color. He denied losing 
weight, but his appetite was weakened. He also 
drank alcohol until a couple of years ago. The 
gastroenterologist indicated hospital treatment 
when the further diagnosis was made. Laboratory 
results of the patient at the start of hospitalisation 
showed elevated values of parameters: CRP 337.9 
mg/L, creatinine 801.6 µmol/L, gGT 200 U/L, LDH 
254 U/L, ALP 425 U/L, T.Bil 95, 8 µmol/L, D.Bil 
64.2 µmol/L. Abdominal ultrasound determined 
enlarged liver with rounded edges, 
inhomogeneous parenchyma with numerous 
transonic changes up to 14 mm in diameter 
predominantly in the left lobe of the liver, while 
intrahepatic bile ducts were dilated with the 
presence of aerobilia. The spleen was enlarged up 
to 144 mm in interpolar diameter (Figure 1). This 
raised suspicion of Caroli's disease. In order to 
confirm the diagnosis, the computed tomography 
of the abdomen was performed and it verified the 
enlargement of the right lobe of the liver up to 
179 mm, as well as dilated intrahepatic bile ducts  

 

filled with multiple calculi up to 1 cm in diameter, 
predominantly in the right liver lobe - "pearl" sign. 
The ductus choledochus was dilated in its proximal 
segment up to 11.5 mm and filled with air, while 
the diameter of the Wirsung duct was 4.5 mm 
(Figure 2). This confirmed the Caroli's disease. On 
several occasions, the patient was examined by a 
surgeon who did not indicate surgical treatment 
and due to altered values of acid-base status (pH 
7.309, HCO3 11.3 mmol/L, BE -14.9 mmol/L, Lac 
2.15 mmol/L), the patient was treated by a 
nephrologist. In the next couple of years, the 
patient regularly visited a gastroenterologist, 
where he was regularly examined due to similar 
problems, and on a couple of occasions he was 
hospitalized again. Proximal endoscopy was 
performed in order to monitor the disease and it 
showed polycolor gastric mucosa, mosaic 
appearance, sometimes with submucosal 
hemorrhages, without macroscopic changes, while 
the finding on the esophagus was normal, without 
dilated esophageal veins (Figure 3). This indicated 
the possible occurrence of portal hypertension, 
which is common in patients with Caroli's disease. 
Physical examination revealed no signs of manifest 
cirrhosis of the liver. Control computed 
tomography of the abdomen did not show a 
significantly different finding on the liver and bile 
ducts, except for a small amount of free fluid in 
the abdomen and bilateral effusion in the lungs. 
The patient was prescribed antibiotic, 
gastroprotective and hepatoprotective therapy to 
improve liver function. After a detailed diagnosis, 
the patient was regularly visiting the clinic for 
check-ups, but since he stopped coming in 2021, 
the clinic has not kept a record of him . 

 

 

 
 

Figure 1. Dilated intrahepatic bile ducts with calculi and aerobilia 
 
 



Acta Medica Medianae 2023, Vol.62(2)                                                                             Caroli's disease: a disease that rarely... 

79 
Rančić Andrija 

 
 

Figure 2. Computed tomography of the abdomen - dilated intrahepatic bile ducts filled with 
multiple calculi - a sign of "pearls" 

 
 

 
 

Figure 3. Proximal endoscopy - Polychlorine, mosaic appearance of gastric mucosa with numerous 
submucosal hemorrhages 

 
 
 
Discussion 
 
Caroli's disease is a rare disease of the 

intrahepatic bile ducts which exact cause is still 
poorly known (10). It was first described in 1906 
by Vachell and Stephens, then in 1958, Caroli J 
and co-workers gave the disease its final name 
and defined it as a congenital, cystic liver disorder 
with dilated intrahepatic bile ducts. Tonadi and co-
workers classify Caroli's disease as the fifth type of 

congenital cysts of the bile ducts (2, 11). These 
disorders of embryogenesis are often associated 
with hepatobiliary and renal malformations (11). 
The most common mutated gene is PKHD1 (gene 
for polycystic kidney and liver disease) on 
chromosome 6p12, which participates in the cell 
differentiation of the liver, kidneys, lungs and 
pancreas (12). This results in a defect in 
fibrocystin, which is a part of the cilia of 
cholangiocytes and represents an important 
receptor through which chemical, mechanical and 
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osmotic stimuli trigger intracellular mechanisms 
that change the composition of bile (13). It also 
plays an important role in liver and bile 
proliferation, which explains cystic defects in 
Caroli's disease (4, 13). Parada and co-workers 
also found an unbalanced translocation between 
chromosomes 3 and 8 (loss of 3p and an increase 
in 8q) in the liver tissue of those patients. It has 
been suggested that this could be the cause of 
cholangiocarcinoma development after many 
years of Caroli's disease (14). In a number of 
cases, autosomal dominant inheritance has been 
described together with polycystic kidney disease 
(15). The disease is usually diagnosed in childhood 
or adolescence, but also in elderly patients (16). 
Patients may be asymptomatic for a long time or 
may occasionally have milder symptoms of the 
disease (17). The most common symptoms are 
abdominal pain, fever and repeated attacks of 
cholangitis, and with disease progression, signs of 
portal hypertension such as haematemesis and 
melena may occur (18). The fact that there is no 
exact age when the disease develops was 
confirmed by a study by Bisvas and co-workers 
who showed that the most common period of 
illness is from 2 to 16 years of age, with an 
average age of 10 years. These younger patients 
developed a serious clinical picture in the form of 
fever and jaundice, while ultrasound examination 
revealed numerous bile calculi in the dilated bile 
ducts, which is the case in our elderly patients 
(19). Bile stasis and chronic cholangitis are 
predispositions for the development of biliary tract 
dysplasia and cholangiocarcinoma, which occurs in 
7% (according to some studies from 5 to 33%) of 
patients with Caroli's disease and is the most 
severe complication of this disease (20, 21). Cases 
of hepatocellular and gallbladder cancer have been 
reported, although this is significantly less 
common (20, 22). The risk of developing 
cholangiocellular carcinoma in Caroli's disease and 
Caroli's syndrome is about 100 times higher 
compared to healthy individuals. This development 
of cancer was first described in the literature in 
1968, but the etiology is still not completely clear 
(23). However, there are a couple of theories: 
long-term bile stasis followed by bacterial 
infection, irritation of the calculi and release of 
carcinogenic substances may participate in the 
development of cholangiocarcinoma. It is assumed 
that older age and long duration of the disease 
contribute to its development (23, 4). A study by 
Ghadir Mohammad and co-workers shows cases of 
two elderly patients in England who developed 
cirrhosis of the liver after numerous years, and 
one of these two patients also developed 
hepatocellular carcinoma. Although this review 
reveals an elderly patient with initial signs of 
portal hypertension, numerous other studies show 
that these complications are also possible in 
significantly younger patients (25). 

Beside the clinical examination, the 
diagnosis is made by ultrasound examination, 
which shows accuracy in only 27.3% of cases, so 
it is much more often recommended to use 
computed tomography of the abdomen to verify 
changes in the bile ducts with an accuracy of 
71.4%. This method verifies the “central point” 
sign which is representing the fibrovascular 
bundles containing the portal vein and artery 
around the dilated bile ducts (26). Today, the 
traditional method of diagnosis by ERPC 
(endoscopic retrograde 
cholangiopancreatography) is increasingly being 
replaced by MRCP (magnetic resonance 
cholangiopancreatography) and is becoming the 
method of choice for diagnosing Caroli's disease 
(30). Its non-invasive nature is detecting 
malignancy make it the most effective method. 
The MRCP method has a sensitivity and specificity 
of 97 to 99% (26, 27). This method is effective in 
the differentiation of Caroli's disease from similar 
conditions such as benign biliary cysts, 
choledochus cysts and polycystic kidney disease 
(26). 

Treatment of Caroli's disease includes the 
use of antibiotics (in the case of cholangitis) and 
ursodeoxycholic acid in the case of severe lithiasis. 
Surgical resection is useful in patients with 
segmental or monolobar disease in the absence of 
recurrent cholangitis, advanced fibrosis, or 
cirrhosis (28). The most commonly used surgical 
methods are endoscopic sphincterotomy, 
cholecystectomy and resection of the affected liver 
lobe - lobectomy, segmentectomy (29). In the 
case of advanced disease, development of fibrosis, 
liver cirrhosis and portal hypertension, the most 
effective method of treatment is liver 
transplantation (30). 

 
Conclusion 
 
Caroli's disease is a rare disease of the 

biliary tract. The exact incidence of this disease is 
not known because a large number of cases are 
asymptomatic, so the disease is rarely diagnosed. 
This disease can occur throughout life, but most 
often in adolescence and in elderly patients. In 
order to discover the disease in the early stage it 
is necessary to conduct right diagnosis and to 
hospitalize the patient with the appearance of the 
first symptoms of the disease. Although there is 
no reliable therapy for liver fibrosis and cirrhosis, 
the use of hepatoprotective drugs and changes in 
lifestyle habits could at least slow down the further 
progression of the disease. In case of 
complications of developed portal hypertension, 
rapid endoscopic interventions would increase 
survival in later stages. Regular monitoring of 
these patients could reduce the risk of 
complications and increase the survival of this rare 
disease. 
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Karolijeva bolest je retko oboljenje, koje karakteriše dilatacija velikih 
intrahepatičnih žučnih kanala. Javlja se u retkoj izolovanoj formi, koju odlikuju 
ponovljene epizode holangitisa i periportalna fibroza (tip I). Znatno češća varijanta 
povezana je sa kongenitalnom fibrozom jetre (tip II). Iako se bolest može javiti tokom 
čitavog života, najčešće se javlja pre tridesete godine. Incidencija i prevalencija ove 
bolesti nisu poznate, ali je procena da se javlja jednom u 10.000 do 20.000 slučajeva. 
Glavni simptomi su povišena telesna temperatura, bol ispod desnog rebarnog luka, 
napadi žutice, svrab po koži, mučnina i povraćanje. Dijagnostika se vrši kliničkim 
pregledom, ultrazvučnim pregledom, kompjuterizovanom tomografijom abdomena, a u 
cilju definitivne dijagnostike primenjuju se endoskopska retrogradna 
holangiopankreatografija i biopsija jetre. U slučaju razvoja ciroze jetre i portne 
hipertenzije radi se proksimalna endoskopija. Prikazujemo klinički slučaj čoveka starijeg 
životnog doba, koji nekoliko godina unazad boluje od Karolijeve bolesti. Prikazani su 
dijagnostički izazovi i primenjena terapija. Acta Medica Medianae 2023;62(2):77-82. 

 
 

Ključne reči: Karolijeva bolest, holangitis, fibroza jetre, ciroza jetre 
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