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General and Internal Medicine

Rare disease

If a young patient presents with fever, abdominal pain, jaundice and significant imaging abnormalities, espe-
cially dilation of the biliary system, it is usually due to obstruction from stones or strictures. However, on very
rare occasions, it can be due to complications of congenital cystic dilatation of the biliary system, known as
Caroli disease. We present such a patient and discuss the differential diagnosis and implications for long-term
management.

A 14-year-old boy presented to the Emergency Department with a sudden onset of high-grade fever and ab-
dominal pain for 2 weeks, accompanied by vomiting of blood. The patient had no relevant medical history. He
was malnourished and had moderate pallor, jaundice, and right upper quadrant pain. Imaging revealed cystic
dilatation of intrahepatic ducts and a central dot sign. There were no features suggesting advanced liver dis-
ease otherwise, and no tumors or cysts in the kidneys. A diagnosis of Caroli disease was made. The symptoms
were ascribed to acute cholangitis and improved with antibiotics. He was discharged home 1 week later. No
further blood loss was observed.

This case study describes a patient with ascending cholangitis, a complication of Caroli disease. This diagnosis
should be considered in the differential diagnosis when a child or young adult presents with features of chol-
angitis, abnormal biliary imaging, and/or upper gastrointestinal bleeding, or portal hypertension. No prior cas-
es of this disease have been encountered, documented, or published in Kenya. This case can increase aware-
ness among primary care clinicians, including pediatricians.

Cholangitis ¢ Caroli Disease ¢ Cholangiocarcinoma ¢ Jaundice
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Background

Caroli disease is a rare congenital disorder presenting in child-
hood and/or early adulthood and one of a group of diseases
with the umbrella term fibropolycystic liver disease [1-3]. All
these disease variants are associated with congenital malfor-
mation of the ductal plate. Caroli disease is the type charac-
terized by saccular or cystic widening of intrahepatic ducts, as
seen on imaging and histopathology findings [1,3,4], and is in-
herited in an autosomal recessive fashion in most cases [3,4].
When congenital hepatic fibrosis accompanies the dilatation
of the hepatic ducts, it is known as Caroli syndrome and is
even more rare than the disease [1,3].

In 1958, Jacques Caroli first described Caroli disease as saccu-
lar or fusiform cystic dilatation in a segment of the liver that
involves the larger bile ducts in the liver alone either in a fo-
cal or multifocal manner. This is associated with an increased
incidence of biliary stones, hepatic abscesses, and at least in
early stages, cholangitis with the absence of portal hyper-
tension or cirrhosis, and association of dilated renal tubules
or renal cysts [3]. The disease usually remains asymptomatic
but when it is symptomatic, 80% of patients present in early
adulthood with episodes of cholangitis, portal hypertension,
or hepatomegaly [4,5]. Fever without obvious cause can pre-
cede clinical cholangitis and delay a diagnosis.

Diagnosis of Caroli disease is made when dilated liver cysts
are shown to be connected to part of the biliary system using
ultrasound, computerized tomography (CT) scan, endoscopic
retrograde cholangiopancreatography, percutaneous transhe-
patic cholangiography, or magnetic resonance cholangiopancre-
atography [4-6]. The presence of a so-called “central dot sign”
strongly supports the diagnosis. Non-invasive diagnostic proce-
dures rather than invasive procedures are preferred, and direct
cholangiography (endoscopic retrograde cholangiopancreatog-
raphy or percutaneous transhepatic cholangiography) should
only be undertaken by those who are also able to do interven-
tions (stone/debris removal), because further contamination
of the system without drainage can be detrimental by induc-
ing worsening of cholangitis. If available, magnetic resonance
cholangiopancreatography after ultrasound, which has less ra-
diation exposure, is preferred over CT, certainly also in children.

Biopsy is not recommended in those who have hepatomegaly
and features of portal hypertension but no features of biliary dil-
atation or renal disease on imaging studies [6]. Complications of
Caroli disease include intractable cholangitis, secondary biliary
fibrosis/cirrhosis, which can present as esophageal varices and
portal vein thrombosis, and the development of cholangiocarci-
noma, which is seen in other types of chronic inflammatory bile
duct diseases, such as recurrent pyogenic fever, parasitic infesta-
tions of the biliary tract, and primary sclerosing cholangitis [4,5].

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€942019-2

Lengoiboni T.S. et al:
Caroli disease
© Am J Case Rep, 2024; 25: €942019

Differential diagnosis for Caroli disease includes polycystic liv-
er disease (multiple simple cysts, not connected with the bil-
iary system, often also in kidneys and/or pancreas) and liver
abscess and usually can be differentiated with cross-section-
al abdominal imaging (CT and ultrasound).

Therapeutic interventions focus mostly on the control of cholan-
gitis. They can be given intermittently or sometimes as mainte-
nance antibiotic therapy. Patients can benefit from cleaning of the
biliary system from recurring debris and stones that predispose
to bouts of cholangitis [7]. Depending on the specific features
(one-sided disease or involvement of the whole biliary system)
partial hepatectomy should be considered, and for some patients,
the only option will be liver transplantation. Cholangiocarcinoma
can be difficult to detect in patients with advanced disease. This
case report reminds clinicians that Caroli disease can be asymp-
tomatic till late childhood or early adulthood.

Case Report

A 14-year-old Kenyan boy presented to the Emergency
Department with abdominal pain for 2 weeks, mostly in the
right hypochondrium, vomiting, fevers, and 1-day history of
hematemesis. His medical history was unremarkable, with no
prior admissions, and he had no history of recurrent fevers.
There was no consanguinity suggested by the family history,
and there was no history of any chronic illness or Caroli dis-
ease. Vital signs included a temperature of 38.7°C, blood pres-
sure of 102/53 mmHg, heart rate of 79 beats per minute, respi-
ratory rate of 22 breaths per minute, and oxygen saturation of
92% on room air. On physical examination, he appeared mal-
nourished, mildly pale, and jaundiced. He had right-sided hy-
pochondrial pain but no rebound tenderness or Murphy sign.
The liver was tender, with a span of 16 cm. Cardiac, respirato-
ry, and nervous system examinations were normal. The labora-
tory findings at the Emergency Department before admission
are shown in Table 1. The results showed moderate micro-
cytic anemia and thrombocytosis, suggestive of iron deficien-
cy anemia, as well as leukocytosis. He was admitted to the
Medical Ward and treated with piperacillin-tazobactam, pro-
viding broad coverage against gram-positive and gram-neg-
ative organisms and anaerobes to treat the ascending chol-
angitis secondary to Caroli disease. All symptoms improved.
There was no further hematemesis. Abdominal ultrasound
and CT scan of the abdomen showed multiple cystic dilata-
tions of the liver and prominent dilatation of the intrahepat-
ic bile ducts. The CT scan showed an obvious central dot sign,
and no renal cysts were seen (Figure 1). Based on the find-
ings of the imaging, a diagnosis of Caroli disease complicat-
ed by ascending cholangitis was made. A repeat ultrasound
scan was done after the resolution of the infection, which con-
firmed the presence of multiple cystic dilatations in the liver
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Table 1. Table showing both the complete blood count (full hemogram) and the liver function test results at the Emergency
Department before admission. Values in red are outside the reference range.

Full Hemogram Test

4-10x10°/L 0.8-4x10°/L 0.12-1.2x10°/L 2-7x10°/L/L 12-16 g/dL

80-100 fL  150-450x10°/L

T BIL D BIL
-17.1 .3-4.
Reference range 0-38U/L  0-41U/L 64-83g/L 35-50¢g/L 0-17 0.3-4.0 40-129 U/L 10-66 U/L
umol/L umol/L
Date (day/month) 28/10 167.4 166.3 67.1 37.9 30.7 28.1 1541.7 717.7

ALB — albumin; ALP — alkaline phosphatase; ALT — alanine transaminase; AST — aspartate aminotransferase; DBIL — direct bilirubin;
GGT - gamma-glutamyl transferase; GRAN — granulocytes; HB — hemoglobin; LYM — lymphocytes; MCV — mean corpuscular volume;
MON — monocytes; PLT — platelets; TBIL — total bilirubin; T PROT - total protein.

Figure 1. Contrast-enhanced computerized tomography

scan. The picture shows dilated intrahepatic ducts
(hypodense regions on the right lobe of the liver). The
red arrow points to the central dot sign, which is a
hypodense (dark) region that has a white color within
it, corresponding to contrast within the portal vein,
which is surrounded by a dilated intrahepatic duct.
Plane of view: axial plane.

that were connected to dilated intrahepatic ducts, reconfirm-
ing the diagnosis (Figure 2). A complete blood count revealed
a total white blood count of 13.3x10%/L, hemoglobin level of
10.5 g/dL with a mean corpuscular volume of 80.7, and platelet
count of 666x10°/L (Table 2). Liver function tests revealed an
aspartate aminotransferase level of 167.4 U/L, alanine trans-
aminase of 166.3 U/L, total bilirubin of 30.7 mg/dL, direct bil-
irubin of 28.1 mg/dL, gamma-glutamyl transferase of 717.7,
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and alkaline phosphatase of 1541.7 (Table 3). Blood culture
on admission to the ward did not grow any microorganisms.
Results for anti-hepatitis C antibody, hepatitis B surface anti-
gen, and HIV rapid tests came back negative. The patient re-
covered, as evidenced by the resolution of the Charcot triad
and hepatomegaly, as well as improving counts seen on the
full hemogram and liver function tests. He was discharged from
the hospital after 1 week. He was advised to continue taking
metronidazole for another 5 days after discharge and finally
left the hospital 2 weeks after the initial admission. The iron
deficiency anemia was believed to be due to malnutrition/in-
adequate intake or from a Mallory Weiss lesion rather than
from bleeding related to portal hypertension or esophageal
varies. Endoscopy was deferred at this time.

Iron deficiency anemia is common in children in Kenya, with a
prevalence of 26.9% [8], and there were no features of fibro-
sis of the liver on imaging of our patient. The patient was dis-
charged with supplementary oral iron with a plan to follow up in
the Outpatient Clinic. He will need life-long monitoring for the
development of complications, specifically cholangiocarcinoma.

A CT scan was requested for the boy, despite his young age, to
better visualize the pathology in the liver, which the abdom-
inal ultrasound was not able to show. The amount of radia-
tion from the CT scan machine was 110kV per slice, with slic-
es of 5 mm thickness.

Magnetic resonance imaging (MRI) would also have shown the
pathology but it is more costly, and the boy was paying out of
pocket as he had no health insurance. MRI features of Caroli
disease include dilated hepatic ducts and the central dot sign
within them [9,10].
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Figure 2. Ultrasound scan. The picture shows dilated intrahepatic ducts (the large hypointense regions within the liver), one at the top
and the other at the bottom of the picture. Plane of view: transverse plane.

Table 2. Table showing all complete blood count (full hemogram) results during the hospital stay. Values in red are outside the

reference range.

Full Hemogram Tests Results

Date (day/month) 4/11 13.32 8.5 81.0
o 361 8 82
- awm 766 94 81
"""""""" 511 664 98 8o

HB — hemoglobin; MCV — mean corpuscular volume; WBC — white blood cells.

Discussion

We reported a case of Caroli disease in a child who presented
with abdominal pain, fever, and suspected upper gastrointesti-
nal tract bleeding. He was treated for cholangitis due to Caroli
disease which was clinically diagnosed based on imaging, in-
cluding the central dot sign found on a CT scan of the abdo-
men. This presentation is a typical presentation of Caroli dis-
ease, and the patient became symptomatic at the usual age,
between adolescence and early adulthood. The findings of this
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case report are similar to those of a study done by Sun et al in
China, in which Caroli disease was diagnosed in a 13-year-old
boy who presented with recurrent fever for 1 month [11], and
those of a study done by Abdullatif et al in Yemen, in which
Caroli disease was diagnosed in a 16-year-old girl with chron-
ic abdominal pain, low-grade fever, and recurrent jaundice
who was repeatedly hospitalized for abdominal pain, with-
out resolution [12]. Unlike the patient in that study, our pa-
tient was a boy, in keeping with the epidemiological findings
of the disease that it is more common in males than females.
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Table 3. Table showing all liver function test results during the hospital stay. Values in red are outside the reference range.

Liver Function Tests Results

Reference eange 0-38 U/L 0-41 U/L
I 28/10 1674 1663
© sy0 312 2175

Date (day/month) . 3167 3104
Coam 442 1334

o 374 687

0-17.1 umol/L 0.3-4.0 umol/L  40-129 U/L 10-66 U/L
""""""" 307 281 1547 7177
""""""" 468 534 1425 312
- 1033 061 1735 701
""""""" 271 286 1134 492
""""""" 211 21 803 337

ALP — alkaline phosphatase; ALT — alanine transaminase; AST — aspartate aminotransferase; DBIL — direct bilirubin; GGT — gamma-

glutamyl transferase; TBIL — total bilirubin.

Similar findings were observed at Cocody Teaching Hospital of
Abidjan by Ouattara et al in Cote D’lvoire, where a 9-year-old
girl presenting with intermittent chronic fever, hepatomega-
ly, and ascites without abdominal pain or jaundice was diag-
nosed with Caroli disease [13].

The laboratory findings at presentation to the Emergency
Department were consistent with cholangitis, which is usu-
ally caused by ascending anaerobic organisms or gram-nega-
tive organisms or a mixture as a complication of biliary stasis
caused by dilated bile ducts; cholangitis is the most common
cause of hospital admission in patients with Caroli disease.
The development of cholangitis results in diminished quality
of life, signifying poor long-term prognosis for the boy [14].

Characteristic imaging findings in Caroli disease, as seen us-
ing the various imaging methods, are hepatic cysts that are
shown to be in continuity with dilated intrahepatic ducts and
the central dot sign [5,15].

The central dot sign seen on cross-sectional imaging (CT or
MRI) is highly suggestive but not pathognomonic of Caroli dis-
ease. It appears as a dark round area (cysts) inside the liver,
inside which a whitish dot is seen, representing the complete
surrounding of contrast within the portal vein branch by ab-
normally dilated bile ducts, and the dark area must be contin-
uous with the rest of the bile ducts for a diagnosis of Caroli
disease to be established [16].

Although the central dot sign is also seen in other conditions
(peribiliary cysts, periportal lymphedema, and biliary obstruc-
tion), it helps differentiate Caroli disease from other conditions
such as primary sclerosing cholangitis and recurrent pyogen-
ic cholangitis, which also present with intrahepatic bile duct
dilatation [17].

Caroli disease can also be proven genetically by demonstrat-
ing the presence of the PKHD1 gene, whose mutation codes
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for the production of abnormal fibrocystic protein in the liver
and kidneys [11,18]. Such testing is usually costly and often
not an option in low-income countries.

Contrast-enhanced ultrasound has a role in the diagnosis
of Caroli disease in young patients and children, in whom it
shows dilated hepatic ducts surrounding portal radicles and
is useful in detecting any malignant changes that can occur
during follow-up [19].

MRI is a better diagnostic modality for Caroli disease, where
it shows dilated intrahepatic ducts and the dot sign, like in a
CT scan [6,20,21].

Caroli disease management involves the treatment of cholan-
gitis with antibiotics and interventions including the repeated
removal of debris/stones from the biliary system. Long-standing
poorly controlled disease can evolve into biliary fibrosis/cirrho-
sis [6,15]. Such patients and those who have co-existing con-
genital hepatic fibrosis may need to be treated for sequelae
of portal hypertension, such as varices [6,15]. Additional man-
agement modalities include surgical removal of localized dis-
ease and liver transplantation [6,11,15,22].

In terms of long-term risk, and unlike polycystic liver disease
with a low if any risk of cholangiocarcinoma, the major risk of
chronic biliary tract infection in Caroli disease, just as in chole-
dochal cysts, is the development of cholangiocarcinoma, which
occurs a hundred times more frequently in these patients than
in the general population, thus the importance of following
these patients after discharge [5]. Unfortunately, the diagnosis
can be challenging. A retrospective German multicenter study
reported a cholangiocarcinoma prevalence among patients
with Caroli disease and Caroli syndrome of 7.1% (6.6-7.3%)
which was similar to a study done by Dayton et al in 1983 [23].
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Conclusions

Caroli disease has low incidence rates, making it easy to es-
cape diagnosis or be misdiagnosed, and should be considered
as a possible cause of ascending cholangitis, upper gastroin-
testinal bleeding, and portal hypertension in young patients.
Abdominal pain is common in children, and non-specific ab-
dominal pain in a setting of abnormal liver tests should raise
the suspicion of Caroli disease for the examining clinician.

Various imaging modalities can be used to diagnose Caroli dis-
ease in children, including ultrasound, CT, MRI, magnetic reso-
nance cholangiopancreatography, hepatobiliary scintigraphy,
and the invasive modalities of percutaneous cholangiography
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