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The Difficult Path to Correct
Diagnosis of Hepatolithiasis:
A Case Report
Peter Mikolajčík1,*, Alexander Ferko1, Michal Demeter2, Martin Vorčák3, Ľudovít Laca1

ABSTRACT
Hepatolithiasis is a benign disease, where stones are localized proximal to the confluence of hepatic ducts. The clinical picture may differ
depending on whether the stones cause complete, partial, or intermittent biliary obstruction. The course can vary from asymptomatic
to fatal, thus, early diagnosis and treatment is critical for a good prognosis. The gold standard in imaging is magnetic resonance
cholangiopancreatography (MRCP). However, correct diagnosis can be challenging due to atypical clinical picture and laboratory
findings. We present a case where hepatolithiasis was misdiagnosed initially due to incomplete reporting and documentation of MRCP.
Choledocholithiasis was diagnosed based on initial MRCP, and endoscopic stone extraction was indicated. However, an unusual postinterventional course and signs of obstructive cholangitis led to an endoscopic re-intervention, which confirmed absence of pathology in
extrahepatic biliary ducts. The cholangitis recurrence required intensive antibiotic treatment, and CT examination revealed intrahepatic
S3 bile duct dilatation. Thus, a re-evaluation of initial MRCP and repeated MRCP confirmed hepatolithiasis. Further, laparoscopic
bisegmentectomy was chosen as the definitive treatment due to the location of the lesion. The patient recovered and remained symptom
free upon a 12 month follow up.
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INTRODUCTION
Hepatolithiasis is the presence of stones proximal to the
confluence of right and left hepatic duct. The symptomatology depends on the stage and severity of the obstruction and can vary from the asymptomatic course to cholangitis with fulminant sepsis. Typical clinical manifestations
are cholangitis of varying intensity and jaundice (1). The
treatment options are not uniform and despite treatment,
hepatolithiasis often recurs. Recurrent inflammation of
the bile ducts results in their fibrosis and stenosis, abscesses formation, cirrhosis, or liver fibrosis. In the long
term, there is also an increased risk of developing cholangiocellular carcinoma, which occurs in 3.3% to 10% of
patients with hepatolithiasis (2). Genetic predisposition,
bile stasis, recurrent cholangitis, and biliary parasites are
considered risk factors for hepatolithiasis (3, 4).
CASE REPORT
A 44-year-old male patient was referred to our hospital
in August 2019 with a diagnosis of choledocholithiasis,
which had been verified by magnetic resonance cholangiopancreatography (MRCP). Only a description, and no
image documentation, of the procedure was available.
Apart from choledocholithiasis, no other pathology was
described. The patient had undergone cholecystectomy
due to biliary colic 11 years ago. However, during the recent
visit, he reported radiating colic abdominal pain below the
right rib arch and anorexia associated with weight loss.
There were no signs of jaundice or fever. Laboratory findings indicated a slight increase in gamma glutamyl transferase (GGT; 4.77 µkat/l, normal range 0.03–0.92 µkat/l)
and alanine aminotransferase (ALT; 1.47 µkat/l, normal
range 0.1–0.85 µkat/l) serum levels. Both total and conjugated bilirubin, alkaline phosphatase (ALP), and aspartate aminotransferase (AST) levels were all within normal
ranges.
The patient was admitted for endoscopic retrograde
cholangiopancreatography (ERCP). During the examination, a short stump of the ductus cysticus was observed,
and the hepatocholedochus was reported to be 7 mm wide.
Above the papilla of Vater, the defect in filling of contrast
revealed a choledocholite, 7 mm in diameter (Fig. 1). Other
findings did not indicate apparent pathology. Extraction
of choledocholite and lavage of bile ducts was performed.
Postoperatively, there was an elevation in AST (2.85 µkat/l,
normal range 0.1–0.85 µkat/l), ALT (4.47 µkat/l), and GGT
(5, 99 µkat/l) levels; however, serum amylase levels did not
increase. This observation was interpreted incorrectly and
the patient was discharged.
Two weeks after initial ERCP, the patient returned with
complaints of severe abdominal pain in the epigastrium,
fever, and chills. Elevation of inflammatory (leukocytosis
13.3 × 109/l, normal range 3.9–10 × 109/l; CRP 27.7 mg/l, normal range 0–5 mg/l) and hepatic parameters (total bilirubin 31.5 μmol/l, normal range 5–21 µmol/l; ALT 2.42 µkat/l;
AST 1.74 µkat/l; GGT 2.89 µkat/l) were detected in the
laboratory findings. Serum amylase and ALP levels were
normal. The patient was admitted and treated empirically

Fig. 1 Initial endoscopic retrograde cholangiopancreatography
findings. Defect in the filling of contrast in the suprapapillar
region – choledocholite (arrow). Other findings were without
apparent pathology.

with antibiotics. Contrast-enhanced computed tomography (CT) showed dilation of bile ducts in the segment 3
(S3) of the liver to up to 10 mm (Fig. 2A). The patient was
indicated for re-ERCP, where no pathology was found in
the extrahepatic bile ducts, or in the right and left hepatic
ducts. However, amputation of the subsegmental branch
of the bile duct for S3 was observed (Fig. 2B). Cholangitis
was managed conservatively; the patient was discharged
and indicated for control MRCP one month apart.
On control MRCP, dilation of bile ducts was observed
in segment 3 of the liver, without unambiguous presence
of tumor (Fig. 3A). Subsequently, the finding of the initial
MRCP was revisited. Image documentation, which was
not available at the first examination, was requested. The
finding of pathology in the S3 was already evident on the
initial MRCP but was overlooked and not described in the
written report (Fig. 3B). Due to the fact that the patient had
a recurrence of biliary symptoms and it was not possible
to rule out malignancy with certainty (despite the normal
levels of tumor markers CA 19.9 and AFP), laparoscopic
revision was finally preferred before further diagnostics.
During the procedure, macroscopic changes were visible in
the S3 of the liver (Fig. 4A) and perioperative ultrasonography confirmed the finding of dilation of the bile ducts
with bile stones (Fig. 4B). Subsequently, the laparoscopic
bi-segmentectomy S2–S3 was performed. The operative
and postoperative course were without complications and
the patient was discharged on the 4th postoperative day.
Histological examination confirmed hepatolithiasis and
ruled out malignancy (Fig. 4C). No residual hepatolithiasis was present in the control MRCP performed 3 months
post-surgery. The patient had recovered, with no recurrence of biliary symptoms when followed-up for more
than 12 months after the operation.

Challenges in Hepatolithiasis Diagnosis
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Fig. 2 Findings of imaging examinations during the first
rehospitalisation. (A) Contrast-enhanced computed tomography
(CT) scan shows dilatation of the bile ducts in segment 3 of the liver
up to 10 mm, there is also higher post-contrast enhancement of
the bile ducts walls and the surrounding liver parenchyma in this
area (arrow) – CT signs of cholangitis; (B) re-endoscopic retrograde
cholangiopancreatography examination without finding pathology
on the extrahepatic bile ducts and on the right and left hepatic
duct. There is visible amputation of the subsegmental branch of the
bile duct in segment 3 of the liver (arrow).
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Fig. 3 Comparison of magnetic resonance
cholangiopancreatography (MRCP) findings. (A) Control MRCP
shows bile duct dilatation in the segment 3 of the liver (arrow);
(B) Initial MRCP reveals apparent dilatation of bile ducts in the
segment 3 of the liver at time of initial diagnosis (arrow).
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Fig. 4 Intraoperative and histopathological findings. (A) Macroscopic changes in the segment 3 of the liver during laparoscopic revision
(arrows); (B) Intraoperative sonography revealed the dilatation of ducts and bile stones (arrows); (C) The specimen of the segments 2 and 3
of the liver, a large ductus filled with yellow stones is visible in serial sections (arrows).
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DISCUSSION
Hepatolithiasis is a benign disease, but its symptoms of
biliary obstruction and cholangitis can be fatal within 24
hours due to fulminant sepsis (1, 4). Early diagnosis and
aggressive treatment are key to a good prognosis. In the
case of extensive hepatolithiasis and recurrent cholangitis, cirrhosis, fibrosis, and eventually liver failure may
occur. Another risk is development of cholangiocellular
carcinoma (2, 4). The incidence of hepatolithiasis in the
indigenous people of the Western countries remains very
low; therefore, this diagnosis is not immediately considered in patients with biliary symptoms (5).
Clinical symptomatology depends mainly on the severity and location of biliary tract obstruction (1, 6). In our patient, especially during the primary examination, the typical clinical symptomatology was not fully plotted and the
biliary symptoms were attributed to choledocholithiasis.
Even during further course of the disease development to
cholangitis, although abdominal pain was associated with
chills and fever, jaundice was not clinically present.
In the case of obstruction and cholangitis, typically the
markers of bile duct obstruction, hepatocyte damage, and
inflammation are elevated. However, in case of incomplete
obstruction, early after the onset of symptoms and when
the hepatolithiasis is located in more peripheral ducts, laboratory finding may not be typical (6). In our patient, only
some markers of obstruction and hepatocyte damage were
found slightly elevated in the laboratory findings during the
primary examination. This was probably due to incomplete
obstruction without cholangitis. After the ERCP extraction
of choledocholite, elevation of hepatic parameters occurred,
but due to the description of initial MRCP and safe removal
of choledocholite, this observation was misinterpreted and
the patient was discharged. During rehospitalisation, the
laboratory findings were almost typical of cholangitis.
Sonography and contrast-enhanced CT may contribute
to the diagnosis of hepatolithiasis. However, the gold standard in the imaging of hepatolithiasis is MRCP (7). ERCP is
usually indicated either as a predominantly therapeutic
method, only after the bile duct obstruction is diagnosed,
or in case of diagnostic doubts. In the case of our patient,
the initial MRCP would have, upon careful evaluation, revealed hepatolithiasis in addition to choledocholithiasis.
Relying on the description of MRCP without looking at the
image documentation, the rarity of hepatolithiasis in our
region, and the coincidence with choledocholithiasis were
factors that influenced our decision-making and led to a delay in making a definitive diagnosis of hepatolithiasis. As in
this case, ERCP is the method of choice for the treatment of
choledocholithiasis. Acute contrast-enhanced CT revealed
dilatation of the bile ducts in segment 3 of the liver and
signs of cholangitis in this area. Subsequent re-ERCP revealed amputation of the subsegmental branch of the bile
duct for S3, which could not be treated endoscopically due
to its unavailability. Control MRCP led to a definitive diagnosis of hepatolithiasis. This case highlights the fact that the
currently available laboratory and imaging techniques are
able to establish a definitive diagnosis of hepatolithiasis, if
properly examined and interpreted.
The biggest challenge, therefore, remains the adequate
and effective treatment that allows for restoration of bile
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drainage by removing the bile stones or strictures and,
if the parenchyma is damaged, its resection (3). Choice
of treatment depends on the extent of hepatolithiasis (5,
8). Liver resection is considered as the optimal treatment
because it removes damaged bile ducts and parenchyma,
thereby minimizing the risk of recurrence of hepatolithiasis and cholangiocellular carcinoma formation (3, 9). Vetrone reports that up to 4.5% of liver specimens resected
for hepatolithiasis have been shown by histological examination to have previously undiagnosed cholangiocellular
carcinoma (9). However, resection cannot be performed
in patients with extensive hepatolithiasis (3, 9). In the
case of our patient, hepatolithiasis was localized only in
segment 3 of the liver. Therefore, resection was chosen as
the optimal therapy in this case as well. The operation and
postoperative course were without complications and the
patients biliary symptoms did not recur. Histological examination definitively ruled out the presence of cholangiocellular carcinoma. Our experience confirms the suitability of liver resection as the optimal and most effective
solution in cases of localized hepatolithiasis.
In conclusion, the course of hepatolithiasis can vary
from asymptomatic to fatal and also laboratory finding
may not be typical. MRCP is the gold standard in imaging of
hepatolithiasis. Nowadays, if currently available laboratory
and imaging techniques are properly examined and interpreted, there should not be problem to establish a definitive
diagnosis of hepatolithiasis. Also it is very important, that
early diagnosis and treatment is crucial for a patient´s prognosis. Choice of treatment mainly depends on the extent of
hepatolithiasis and in cases of localized hepatolithiasis, liver resection is considered as the optimal treatment.
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