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Abstract
Caroli’s disease is a rare malformation of the biliary tract with an incidence rate being one per mil-

lion of people. Most cases of hepatic cystic lesions are asymptomatic and are discovered incidentally dur-
ing abdominal ultrasonography. It is reported that Caroli’s disease is an autosomal-recessive disorder with 
multifocal segmental non-obstructive dilation features of intrahepatic bile ducts that may involve a segment, 
a lobe, or the whole liver. Several complications might be developed in some cases, such as cholangiocar-
cinoma. Therefore, early diagnosis is vital for proper management. There is a lack of literature discussing 
Caroli’s disease among Africans compared to Asians. Females are more affected than males. Moreover, most 
of Caroli’s disease cases were about 22 years old of age. 

This study describes the existing case’s novelty in that we discuss a rare Caroli’s disease case of an Afri-
can male patient; moreover, the patient age in mid-adulthood. In addition, the severity of the current case is 
that both hepatic lobes showed severe multiple cystic lesions. 

The embryonic justification of the case is the large cranial portion of the hepatic diverticulum gives rise 
to the cords of hepatocytes and intrahepatic biliary networks. On the other hand, the small caudal portion 
forms the extrahepatic biliary tract. The hepatocytes as well as cholangiocytes, are differentiated from the 
hepatoblasts under the influence of typical hepatic genes, α-fetoprotein, liver-specific transcription factors, 
and albumin. 

Based on the above, Caroli disease is defined by biliary tract malformation, whereas Caroli syndrome is 
determined by the presence of associated congenital hepatic fibrosis.
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Introduction

In 1958, the French gastroenterologist Dr. 
Jacques Caroli was the first who describe Caroli’s 
disease (CD) as a rare congenital pathology in which 
the intrahepatic bile ducts become segmentally di-
lated [Caroli J et al., 1958]. When the small bile 
ducts are involved and associated with portal hyper-
tension, congenital hepatic fibrosis, and polycystic 
kidney disease, it is known as Caroli’s syndrome, 
complex CD [Todani T et al., 1979]. Caroli’s dis-
ease is common in Asia, with ages about 22 years. 
However, the female-to-male ratio is 4:1. Moreover, 
it must be considered that the isolated CD is very 
rare compared to complex CD, as the CD incidence 
is as rare as one per million people [Todani D, 
2000]. It is reported that CD is an autosomal-reces-
sive disorder with multifocal segmental non-ob-
structive dilation features of intrahepatic bile ducts 
that may involve a segment, a lobe, or the whole 
liver [Giovanardi R, 2003], while complex CD is an 
autosomal recessive trait [Alshaikhli A, Al-Hillan A, 
2022]. It is worth noting that based on Todani’s 
classification, the CD is categorized as Type V cho-
ledochal cysts [Kim B et al., 2022]. It has been doc-
umented that most of the hepatic cysts are benign, 
although some are malignant. Cholangiocarcinoma 
has been found in 7% of CD cases; hence, early di-
agnosis is very important for appropriate manage-
ment [Raynaud P et al., 2011].

While some authors believe that right hypo-
chondrium pain, fever, and jaundice are signs and 
symptoms of most symptomatic cases of CD 
[Strazzabosco M et al., 2005], others believe that 
patients with complex CD present signs and symp-

toms of hepatocellular insuffi-
ciency, and/or portal hypertension 
other than recurrent attacks chol-
angitis and cholelithiasis along 
with biliary abscess in some cases 
[Vachha B et al., 2011]. This study 
describes a rare case that was dis-
covered incidentally during ab-
dominal ultrasonography of an as-
ymptomatic African male in Mid-
dle adulthood with Multiple hyper-

intense cystic lesions.
Case report
A male patient, aged 42, African, asymptom-

atic, appeared at the outpatient clinic for a routine 
checkup at Prince Sattam bin Abdulaziz University 
Hospital in Alkharj, Saudi Arabia. There was no 
fever, weight loss, nausea, chills, or vomiting men-
tioned by the patient. Clinical examination showed 
hepatomegaly but no jaundice or ascites, spleno-
megaly or varicose veins of the anterior abdominal 
wall, and no evidence of portal hypertension or 
other symptoms. There were no notable results in 
clinical studies of the respiratory and cardiovascu-
lar systems. However, the hematological and bio-
chemical results revealed typically elevated levels 
of gamma-glutamyl transferase and alkaline phos-
phatase. An abdominal ultrasound (US) showed 
multiple small rounded anechoic structures, corre-
sponding to the biliary tree’s saccular dilatations 
(Fig. 1). The magnetic resonance cholangiopan-
creatography (MRCP) reported Multiple hyperin-
tense cystic lesions were seen in both lobes of the 
liver, demonstrating continuity between cystic le-
sion and the biliary tree (Fig. 2).

Discussion

The embryonic development of the liver and 
biliary tract begins in the fourth week of gestation. 
The liver is endodermal, originating from the he-
patic diverticulum of the foregut tube. The large 
cranial portion of the hepatic diverticulum gives 
rise to the cords of hepatocytes and intrahepatic 
biliary networks. On the other hand, the small cau-
dal portion forms the extrahepatic biliary tract. 
The hepatocytes and cholangiocytes are differenti-
ated from the hepatoblasts under the influence of 
typical hepatic genes, α-fetoprotein, liver-specific 
transcription factors, and albumin [Raynaud P et 
al., 2011]. Caroli disease is defined by biliary tract 
malformation, whereas Caroli syndrome is deter-
mined by the presence of associated congenital he-
patic fibrosis [Umar J et al., 2021].

Furthermore, a type I choledochal cyst is a fusi-
form dilation of the common bile duct. In contrast, a 
type II choledochal cyst is defined as an isolated di-
verticulum that protrudes through the wall. Because 
it arises from the intraduodenal portion of the com-
mon bile duct, type III is also known as choledocho-
cele. Multiple extrahepatic and intrahepatic origin 
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dilations are classified as type IVa, while extrahe-
patic bile ducts are classified as type IVb [Sallahu F 
et al., 2013]. The etiology of CD is believed to be 
linked to incomplete and defective remodeling of 
the embryonic ductal plate [Lemfadli Y et al., 2020]. 
Some researchers assume that the presence of an 
unbalanced translocation between chromosomes 3 
and 8 is the underlying cause of CD, indicating the 
pathogenetic role of distal 3p and 8q loss or gain or 
both in CD. Alternately, structural changes to the 
genes at 3p23 and 8q13 could have a significant im-
pact. These chromosomal breaks may also aid in 
identifying the genes causing Caroli disease in in-
herited variants unrelated to polycystic kidney dis-

ease [Parada L et al., 1999]. 
Some authors believe that the Eti-
ology of this hereditary illness is 
the PKHD1 gene, which affects 
the fibrocystin protein known as 
polycystic kidney and hepatic dis-
ease [Cao J et al., 2021].

Caroli’s disease is relatively 
challenging to diagnose because 
the condition typically mani-
fests no symptoms during the 
early years of the patient’s life 
[Agustsson A, Cariglia N, 2007]. 
In most cases, superinfections 
and the development of intrahe-
patic stones are associated with 
CD sequelae [Orsoni P et al., 
1994]. Among 62 patients of CD 
reported in the Japanese litera-
ture, cholangitis, hepatolithia-

sis, esophageal varices, and cholangiocarcinoma 
were found to be complications in 43.5%, 30.6%, 
17.7%, and 8.1% of the cases, respectively. 
Thereby, different techniques must be used to ac-
curately diagnose the complication. CT scan can 
confirm the diagnosis of bacterial cholangitis. 
However, an X-ray and MRI can demarcate the 
enlargement of intra-hepatic bile ducts as a result 
of ectasia. The US is also a helpful tool in dis-
playing the tubular dilation of the bile ducts. 
Nevertheless, MRCP is considered the favorable 
approach to demonstrate the enlarged bile ducts 
as a result of CD [Chiba T et al., 2002; Fahrner R 
et al., 2020]. The MRCP diagnostic technique has 

Figure 1. US image of the liver shows violated branching structures, cystic 
changes, and peripheral dots noted at the right lobe suggestive of directed 
biliary ducts with the normal extrahepatic common bile duct.

Figure 2. Magnetic resonance cholangiopancreatography images show multiple hyperintense cystic lesions in both 
lobes of the liver, demonstrating continuity between the cystic lesion and the biliary tree.
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been demonstrated to be equivalent to endoscopic 
retrograde cholangiopancreatography in detect-
ing the morphological features of congenital cyst 
lesions of the biliary ducts (at sensitivity and 
specificity equal to 82% and 100%, respectively) 
[Zhong L et al., 2004].

In cases of prenatal diagnosis, researchers con-
cur that autosomal recessive polycystic kidney dis-
ease is related to Caroli syndrome, as they have a 
similar autosomal recessive pattern of inheritance. 
They noted that Approximately 50% of infants 
with autosomal recessive pattern of inheritance 
have clinical evidence of liver involvement, in-
cluding Caroli syndrome, the dilatation of the 
common bile duct, which may lead to recurrent or 
persistent bacterial ascending cholangitis [Swee-
ney W, Avner E, 2019]. CD is generally asymptom-
atic and goes undiagnosed for years in a patient’s 
life. According to some researchers, the incidence 
of CD is one per million, and the majority of these 
cases are identified at the age of about 20 years, 
making the diagnosis difficult for this case because 
our patient is 42 years old [Giovanardi R, 2003, Gu 
D et al., 2015, Leblan H, Ramirez S, 2020]. In the 
current case report, the patient is an African male 
individual, making the diagnosis even more diffi-
cult. There are currently no academic articles dis-
cussing CD or Caroli Syndrome among Africans, 
as there have been in Asia, where the incidence 
rate is higher [Wang B et al., 2020]. In the present 
case, multiple small, rounded anechoic entities 
corresponding to the saccular dilatations of the 
biliary tree were visible on the abdominal US. The 

liver displays cystic changes with violated branch-
ing structures (Fig. 1). Collectively, using MRCP, 
the Fast spin-echo T2-weighted showed multiple 
hyperintense cystic lesions (noticed at both lobes 
of the liver). A continuity pattern between the re-
ported cystic lesions and the biliary tree was ob-
served (Fig. 2). Organomegaly was absent in the 
spleen and kidneys. In addition, no signs of portal 
hypertension or polycystic kidney disease were 
noted. Treatment depends primarily on the clinical 
manifestation and location of the CD.

The clinical presentation depends on whether the 
dominant feature is intrahepatic biliary ductal ecta-
sia or hepatic fibrosis. If fibrosis is predominant, the 
clinical manifestations are related to portal hyper-
tension, with hematemesis from varices being the 
most significant symptom. When a sole lobe is af-
fected, lobectomy can not only alleviate the associ-
ated symptoms but also limit the future risk of ma-
lignancy [Karim A, 2004]. Evidently, an association 
between CD and cancer was reported. Cholangio-
carcinoma can develop in 7% of CD [Karim A, 
2004]. Considering the emergence of carcinoma, 
patients who are unable to have radical surgery 
should undergo routine clinical follow-ups, which 
may include US and biopsies if necessary [Johnsen 
F et al., 1996]. Patients with end-stage liver disease 
or Caroli’s syndrome are typically treated conserva-
tively with the administration of antibiotics and ur-
sodeoxycholic acid, stone removal, bile duct drain-
age using endoscopic retrograde cholangiopancrea-
tography, or liver transplantation [Ulrich F et al., 
2002; Bockhorn M et al., 2006].
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