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Congenital hepatic fibros
is with polycystic kidney
disease
Two case reports
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Abstract
Introduction:Congenital hepatic fibrosis (CHF) is a rare autosomal recessive disease derived from biliary dysgenesis secondary to
ductal plate malformation and is often accompanied by renal cysts or increased renal echogenicity.

Patient concerns: A 25-year-old woman was admitted to our hospital with splenomegaly and hepatic cirrhosis of a 3-month
duration and fever accompanied by abdominal pain for 3 days. The second patient was a 25-year-old male referred to our hospital
with hepatomegaly and splenomegaly of 6-year duration who had experienced fever for 3 months and abdominal distension for 1
week. Both 25-year-old patients were found to have CHF with polycystic kidney disease.

Diagnosis: Radiological imaging, including computed tomography (CT), magnetic resonance imaging (MRI), and sonography,
revealed hepatic fibrosis, portal hypertension, splenomegaly, ascites, bile duct malformation, polycystic kidneys, and CHF. For the
first patient, a liver biopsy confirmed the pathological features of CHF, and genetic testing revealed three heterozygous missense
mutations, which were classified as “undetermined” in the public Wilson’s disease/ATP7B and ADPKD/PKD1 databases.

Interventions:The first patient had undergone a splenectomy for anemia 2months previously. Because there is no radical cure for
CHF, and due to economic reasons, neither patient received liver transplantation. Therefore, we administered only anti-fibrotic
supportive treatment for symptoms.

Outcomes: Both patients were discharged after their symptoms improved, and both survived for 2 years of follow-up.

Conclusion: These cases highlight the value of radiological imaging, pathological examination, and genetic evaluation for the
diagnosis of CHF.When an individual with unexplained cirrhosis presents with bile duct dilation andmalformation aswell as polycystic
kidneys, the possibility of CHF should be considered. For individuals found to have polycystic kidneys at a young age, the results of
liver function tests and imaging examinations including Fibroscan imaging should be continuously and dynamically monitored to
enable early diagnosis of CHF.

Abbreviations: ADPK = autosomal dominant polycystic kidney disease, ANA = antinuclear antibodies, ARPKD = autosomal
recessive polycystic kidney disease, CHF= congenital hepatic fibrosis, CT= computed tomography, IVC= inferior vena cava, MCHC
= mean corpuscular hemoglobin concentration, MCV = mean corpuscular volume, MRI = magnetic resonance imaging, PKD =
polycystic kidney disease, PT = prothrombin time, PTA = plasma thromboplastin antecedent.
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1. Introduction

Congenital hepatic fibrosis (CHF) is a rare autosomal recessive
disease derived from biliary dysgenesis secondary to ductal plate
malformation[1]; it often coexists with Caroli’s disease, von
Meyenburg complexes, autosomal dominant polycystic kidney
disease (ADPKD), and autosomal recessive polycystic kidney
disease (ARPKD).[2] Although CHF was first named and
described in detail by Kerr et al in 1961,[3] its pathogenesis still
remains unclear. The exact incidence and prevalence are not
known, and only a few hundred patients with CHF have been
reported in the literature to date. However, with the development
of noninvasive diagnostic techniques such as ultrasound,
computed tomography (CT), and magnetic resonance imaging
(MRI), CHF may now be more frequently detected.[4] Patients
with CHF exhibit variable clinical presentations, ranging from no
symptoms to severe symptoms such as acute hepatic decompen-
sation and even cirrhosis. The most common presentations in
these patients are splenomegaly, esophageal varices, and
gastrointestinal bleeding due to portal hypertension.[5] In
addition, in younger children, CHF often is accompanied by
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renal cysts or increased renal echogenicity. Great variability
exists among the signs and symptoms of the disease from early
childhood to the 5th or 6th decade of life, and in most patients the
disorder is diagnosed during adolescence or young adulthood.[6]

Here, we present two cases of 25-year-old patients found to
have CHF with polycystic kidney disease (PKD) according to the
results of medical imaging (CT or MRI), a liver biopsy, and
genetic testing.

2. Case presentation

2.1. Case 1

A 25-year-old woman was admitted to our hospital with
splenomegaly and hepatic cirrhosis of a 3-month duration and
fever accompanied by abdominal pain for 3 days.
At the age of 19, she suffered from increasingly severe anemia

with progressive thrombocytopenia despite the prescription of
iron formulations. At the age of 25, a bone marrow biopsy ruled
out hematological disease. Three months before admission, she
underwent splenectomy in our hospital as treatment for
splenomegaly with thrombocytopenia. Pathologic findings from
a liver biopsy obtained during that surgery showed hepatic
cirrhosis and congestive splenomegaly. Her platelet count
gradually increased postoperatively to 625�109/L by day 7.
She had no personal history of hepatitis, smoking or drinking and
no family history of liver disease. On physical examination, her
chest was clear and no heart murmur was detected. An
abdominal examination revealed tenderness in the upper right
quadrant.
Laboratory findings at admission showed a prothrombin time

(PT) of 15.7 s, plasma thromboplastin antecedent (PTA) of 60%,
hemoglobin (Hb) level of 8.2g/L, mean corpuscular volume
(MCV) of 70.9 fl, mean corpuscular hemoglobin (MCH) of
20.8 pg, mean corpuscular hemoglobin concentration (MCHC)
of 293g/L, and platelet count of 497�109/L. Her liver function
test results were almost normal. A viral hepatitis panel was
negative. Her serum copper level was also in the normal
range. Autoimmune antibody and immunoglobulin tests were
negative.
Her chest CT scan findings were normal, but MRI of her

abdomen showed hepatic fibrosis, a small volume of ascites,
portal hypertension, and collateral circulation around the portal
Figure 1 and 2. Hematoxylin and eosin staining of liver tissue (40�magnification). I
cirrhosis. Fibrosis was closely connected without significant inflammation.
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vein. In addition, bile duct dilation and malformation along with
cholecystitis were observed, and a thrombus was located in the
portal vein trunk, including its left and right branches. Two cysts
were seen in the right lobe of the liver, and multiple cysts were
seen in the kidneys. Sonography of her abdomen along with
Doppler imaging of the inferior vena cava (IVC) showed thrombi
in the portal vein trunk including its left and right branches,
which were at acute and subacute stages. Abdominal sonography
was undertaken to further characterize the disorders in the
patient. The images showed a poorly developed biliary system
and hepatic fibrosis, a thrombus in the portal vein, portal
hypertension with collateral circulation, obviously dilated and
intertwined splenic veins, and polycystic kidneys.
A liver biopsy showed irregularly shaped lobular parenchyma

that appeared to be separated and surrounded by fibrous bands,
with visible nodules that indicated cirrhosis, thick fibrous bands
containing bile ductular proliferation along with duct dilation
(Figs. 1–4). Bile duct dilation and malformation were observed,
and the number of interlobular veins was increased. Histopa-
thology of her liver confirmed CHF.

We extracted genomic DNA from the peripheral blood of the

patient and performed genetic analysis for nine genes related to
CHF or PKD (PKHD1, PKD1, PKD2, ATP7B, ATP8B1,
ABCB11, ABCB4, SERPINA1, and NPHP3). The results
showed that our patient carried three heterozygous missense
mutations that are currently classified as “undetermined” in the
public Wilson’s disease/ATP7B and ADPKD/PKD1 databases
(Table 1). A heterozygous missense mutation in exon 15
(c.3316G>A, p.Val106Ile) of ATP7B was identified in the
patient in addition to a second heterozygousmissense mutation in
exon 19 (c.7670A>G, p.Asp2557Gly) of PKD1 and a third
heterozygous missense mutation in exon 15 (c.5494G>A, p.
Gly1832Ser) of PKD1.
The patient had undergone splenectomy 2 months previously,

and the symptoms of anemia were improved. However, portal
vein thrombosis occurred, for which she was given anticoagulant
therapy. We recommend that patients undergo liver transplanta-
tion, but the patient and her family refused for economic reasons.
Therefore, we provided anti-fibrosis treatment for liver protec-
tion and symptomatic supportive treatment. The patient was
discharged when her symptoms improved. She remained alive
and developed recurrent ascites during 2 years of follow-up. Her
rregular bridging fibrosis with bile ductular proliferation and nodules indicative of



Figure 3. Masson’s trichrome staining of liver tissue (40� magnification). Irregular bridging fibrosis was seen with the appearance of a jigsaw puzzle.

Figure 4. Masson’s trichrome staining of liver tissue (100�magnification). A portion of the bile duct that exhibited dilation and malformation is shown. The number
of interlobular veins was increased.
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condition improved with symptomatic treatment of ascites
drainage and intermittent infusion of albumin.
2.2. Case 2

The second patient was a 25-year-old male referred to our
hospital with hepatomegaly and splenomegaly of 6 year-duration
as well as fever lasting for 3 months and abdominal distension for
1 week. Physical examination showed an obviously distended
abdomen, which was positive for shifting dullness. The patient
3

had a family history of hepatitis B-associated cirrhosis, but a
virology test of his liver was negative. He had no personal history
of drinking, and no obvious abnormalities of the heart and lung
were observed.
The laboratory findings showed a gamma-glutamyl transferase

(g-GT) level of 262.7U/L, alkaline phosphatase level of 287.2U/L,
albumin concentration of 30.6g/L, PT of 15.3 s, PTA of 65%, Hb
of 9.8g/L, MCV of 78.8 fl, MCH of 23.6 pg, MCHC of 300g/L,
and platelet count of 113�109/L. Like the first patient, the
results for serum ceruloplasmin, tumor markers, and antinuclear
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Table 1

Three heterozygous missense mutations identified in the first patient.

Gene Reference sequence Intra-nucleotide base change Amino acid change Gene subregion Chromosomal location

ATP7B NM-000053 c.3316G>A p.Val106Ile Ex15/CDS15 Chr13: 52516618
PKD1 NM-001009944 c.7670A>G p.Asp2557Gly Ex19/CDS19 Chr16: 2156125
PKD1 NM-001009944 c.5494G>A p.Gly1832Ser Ex15/CDS15 Chr16: 2159674
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antibodies (ANA)were all within normal limits, and the T spot test
was negative. He did not undergo a liver biopsy or genetic testing;
however, abdominal CT scans showed hepatic cirrhosis, spleno-
megaly, ascites, portal hypertension with collateral circulation,
hepatomegaly, splenomegaly, non-homogeneous intrahepatic bile
duct expansion and malformation, polycystic kidneys, and
pulmonary fibrosis in both lungs, all suggestive of CHF.
The second patient also did elect to undergo liver transplanta-

tion. Like the first patient, he was discharged after his symptoms
improved with supportive treatment, and he remained alive over
2 years of follow-up.
3. Discussion

CHF is an autosomal recessive inherited malformation defined
pathologically by a variable degree of periportal fibrosis and
irregularly shaped proliferating bile ducts, which also can occur
in hereditary PKD. Therefore, hereditary PKD is one of the causes
of unexplained liver fibrosis and liver cirrhosis.[7] CHF is
characterized by hepatic fibrosis, portal hypertension, and renal
cystic disease. Typical presentation of CHF is in the form of
portal hypertension in adolescents and young adults.[8] Four
clinical forms have been defined[9]:
1.
 Portal hypertension (most common; more severe in the
presence of portal vein abnormality);
2.
 Cholangitic cholestasis and recurrent cholangitis;

3.
 Mixed;

4.
 Latent-presentation at a late age.

Portal hypertension is most commonly observed in China. In
particular, CHF lacks typical clinical presentation, and misdiag-
nosis is not uncommon.
In the two cases described herein, the initial presentation of

CHF was splenomegaly, and the age at onset was similar (∼25
years). Neither patient had a history of hepatitis, smoking or
drinking, access to a schistosomiasis-affected area, long-term
toxicant exposure, or drug abuse, and hematopoietic disease was
eliminated for each patient. Noninvasive diagnostic procedures
such as ultrasound, CT, or MRI showed hepatic fibrosis, portal
hypertension, splenomegaly, ascites, bile duct malformation, and
polycystic kidneys. Serum levels of ceruloplasmin, tumor
markers, and ANA were within normal limits. No obvious
abnormalities of the heart and lung observed. All of these findings
together indicated CHF, and the imaging examinations were
most helpful for the precise identification and diagnosis of CHF.
Although noninvasive imaging technologies, including ultra-

sound, CT, and MRI, are very useful for the diagnosis of CHF in
patients who are likely at risk, genetic testing and liver biopsy are
the gold standards for CHF diagnosis. CHF is characterized by a
ductal plate malformation of the interlobular bile ducts, and in
humans, often coexists with Caroli’s disease, von Meyenburg
complexes, ARPKD, and ADPKD.[10–12] The first case presented
showed hepatocytes in lobules without significant inflammation
4

or necrosis, surrounding portal fibrosis and bridging fibrosis,
with a marked increase in small or irregular bile duct profiles.
Histopathological examination of the liver in the first case
confirmed CHF. The patient also underwent genetic testing while
hospitalized, and although the results could not directly confirm
CHF, the identified mutations provided some insight into the
patient’s condition.
Concurrent renal cystic disease has been observed in some

CHF patients, and this clinical presentation has been mainly
associated with ARPKD. Mutations at a single locus, PKHD1
(polycystic kidney and hepatic disease 1), are responsible for all
typical forms of ARPKD.[13] Although ADPKD is rare in humans,
it is the most common inherited renal cystic disease. Thus far, two
main genes have been identified (PKD1 [chromosome region
16p13.3] and PKD2 [chromosome region 4q21]).[14] In the first
case, we evaluated several genes (PKHD1, PKD1, PKD2,
ATP7B, ATP8B1, ABCB11, ABCB4, SERPINA1, NPHP3)
and detected three heterozygous missense mutations: one in exon
15 (c.3316G>A, p.Val106Ile) of ATP7B, which is related to
Wilson’s disease, another in exon 19 (c.7670A>G, p.
Asp2557Gly) of PKD1, and a third in exon 15 (c.5494G>A,
p.Gly1832Ser) of PKD1, which has been recorded in the public
ADPKD database. The pathogenicity of these mutations is
currently classified as “undetermined” in the database due to an
insufficient number of reported cases. We can define the mutation
as a polymorphism at present, and perhaps, its pathogenicity will
be confirmed in the future.
Medical or surgical treatment may be useful for CHF.

Medications including anti-fibrotic drugs, such as colchicine,
interferon gamma, angiotensin II receptor blockers, pirfenidone,
and ursodeoxycholic acid, have been evaluated in clinical trials,
but without marked benefit. Portosystemic shunt surgery can be a
good option for CHF patients, because the risk of postoperative
hepatic encephalopathy is low. Endoscopic treatment, such as
endoscopic variceal ligation (EVL), is used either for acute
bleeding or for primary and secondary prophylaxis. There is no
radical cure for CHF, and liver transplantation may be the best
long-term treatment. In general, treatment for these patients is
aimed at alleviating symptoms, including complications of CHF
such as variceal bleeding, hypersplenism, cholangitis, etc.[15]
4. Conclusions

In summary, we report two cases of CHF associated with PKD.
This case report highlights the value of radiological imaging,
pathological examination, and genetic evaluation in the diagnosis
of CHF. Differential diagnosis of CHF should be considered if
liver and kidney cysts are present concurrently. Moreover, for
any individual with unexplained cirrhosis with bile duct dilation
and malformation along with polycystic kidneys on CT, MRI or
other noninvasive tests, the possibility of CHF should be
considered and then confirmed by genetic testing and liver
biopsy. For patients who present with polycystic kidneys at a
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young age, the results of liver function tests and imaging
examinations, including Fibroscan imaging, should be continu-
ously and dynamically monitored to enable early diagnosis of
CHF.
Note: Each patient provided informed consent for publication

of his/her case.
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