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Abstract
This is the first report of living donor liver trans
plantation (LDLT) for congenital hepatic fibrosis (CHF) 
using a mother’s graft with von Meyenburg complex. A 
6-year-old girl with CHF, who suffered from recurrent 
gastrointestinal bleeding, was referred to our hospital 
for liver transplantation. Her 38-year-old mother was 
investigated as a living donor and multiple biliary 
hamartoma were seen on her computed tomography 
and magnetic resonance imaging scan. The mother’s 
liver function tests were normal and she did not have 
any organ abnormality, including polycystic kidney 
disease. LDLT using the left lateral segment (LLS) graft 
from the donor was performed. The donor LLS graft 
weighed 250 g; the graft recipient weight ratio was 
1.19%. The operation and post-operative course of 
the donor were uneventful and she was discharged on 
post-operative day (POD) 8. The graft liver function 
was good, and the recipient was discharged on POD 
31. LDLT using a graft with von Meyenburg complex 
is safe and useful. Long-term follow-up is needed with 
respect to graft liver function and screening malignant 
tumors.
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Core tip: Multiple biliary hamartoma is a rare, benign 
lesion known as von Meyenburg complex. This is the 
first report of living donor liver transplantation (LDLT) 
using a liver graft with von Meyenburg complex. A 
6-year-old girl with congenital hepatic fibrosis, who 
suffered from recurrent gastrointestinal bleeding, 
was transplanted her mother’s liver graft with von 
Meyenburg complex. Successful LDLT was performed, 
and the liver and renal function after LDLT were good 
also in recipient and donor. LDLT using a graft with 
von Meyenburg complex is safe and useful for a further 
expansion of living donor pool. Long-term follow-up is 
needed with respect to graft liver function and screening 
malignant tumors.
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INTRODUCTION
Multiple biliary hamartoma is a rare, benign lesion 
known as von Meyenburg complex[1]. The frequency 
is unknown, but Lin et al[2] have reported that it was 
seen in 0.35% of patients undergoing liver biopsy. 
Multiple biliary hamartoma is a benign tumor and does 
not affect liver function. However, there exist only two 
case reports of liver transplantation (LT) with a donor 
having von Meyenburg complex, both of which were 
orthotropic liver transplantation LT[3,4]. Due to the lack 
of information, graft liver function with von Meyenburg 
complex and the risk of malignancy in the graft liver 
are unknown.

To the best of our knowledge, there have been 
no reports of living donor liver transplantation (LDLT) 
from a donor with von Meyenburg complex. We herein 
report a case of pediatric LDLT for congenital hepatic 
fibrosis (CHF) with a graft taken from the mother 
having von Meyenburg complex, and considered the 
possibility of a liver with von Meyenburg complex for a 
further expansion of living donor pool.

Interestingly, the recipient (the donor’s daughter) 
had CHF, which is considered to be associated with 
von Meyenburg complex. Both of these conditions 
are considered as type of hepatobiliary fibropolycystic 
disease[5]. The case especially focuses on the pre­

operative imaging findings and liver function of the 
donor and the recipient.

CASE REPORT
A 6-year-old female patient with CHF was referred 
to our hospital for LT. She developed sudden hema­
temesis due to esophagogastric varices and had been 
diagnosed with CHF based on histological findings from 
a liver biopsy that was done when she was 4 years old. 
She had been suffering from recurrent gastrointestinal 
bleeding for 2 years and was considered competent for 
LT (Figure 1A, Table 1).

The only living donor candidate was the patient’s 
38-year-old mother. The mother had undergone clinical 
examinations required for evaluation as a potential 
donor. Her magnetic resonance imaging (MRI) scan 
showed multiple 3-5 mm nodules with high intensity 
in T2 weighted imaging (Figure 2A). The nodules 
were dominant in the right lobe of her liver, although 
they were seen in the left lobe to some extent. Her 
computed tomography (CT) scan also revealed multiple 
low-density areas that were 3-5 mm in diameter, and 
had higher density in CT scan than the water level 
(Figure 2B). Therefore, rather than multiple liver 
cyst, multiple biliary hamartoma, also known as von 
Meyenburg complex was suspected. Her standard 
liver function tests were normal (T-Bil; 0.33 mg/dL, 
AST; 12 U/L, ALT; 11 U/L), and she did not have cystic 
disease of any other organ, especially polycystic kidney 
disease. Although her daughter developed repetitive 
severe gastrointestinal bleeding, no other living donor 
was available, and therefore the mother was selected 
as the living donor.

During LDLT, hepatectomy of the donor’s left-lateral 
segment (LLS) was performed. Multiple cystic lesions 
were observed in the mother’s liver during surgery, 
more so in the right lobe of the liver. The LLS graft 
from the donor weighed 250 g, and it was estimated 
to be 22.7% of the donor’s total liver volume of the 
donor. The operation time and amount bleeding were 4 
h 24 min and 430 mL, respectively. The operation and 
post-operative course of the donor were uneventful 
and she was discharged on post-operative day (POD) 8.

During the recipient’s surgery, the graft liver was 
transplanted after total hepatectomy. Her native 
liver showed fibrotic changes in the portal area, with 
proliferation of the pseudocholangiolar ducts, and it 
was consistent with CHF (Figure 1B-D). The graft-
recipient weight ratio and graft volume/standard liver 
volume were 1.19% and 43.2%, respectively. The 
vascular reconstructions were anastomosed from the 
donor’s left hepatic vein to the recipient’s middle and 
left hepatic vein, the donor’s left portal vein to the 
recipient’s main portal vein, and the donor’s left hepatic 
artery to the recipient’s right hepatic artery. After 
reperfusion of the graft liver, we observed multiple 
small lesions suspected to be biliary hamartoma (Figure 
3A). Time zero biopsy of the graft liver revealed the 
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slight fibrosis around portal area, with a Metavir fibrosis 
score F0 (Figure 3B). The operation time and estimated 
bleeding volume were 10 h 20 min and 380 mL, re­
spectively. Tacrolimus and Methylprednisolone were 
used as postoperative immunosuppressive therapy. 
After LDLT, the recipient developed catheter-related 
bloodstream infection on POD 7 and obstruction of 
external biliary drainage tube on the POD 22, which 
was accompanied by slight temporary elevation of 
alanine transaminase (Figure 4). However, the graft 
liver function was good, and gastrointestinal bleeding 
did not occur after LDLT. She was therefore discharged 

on POD 31. Her routine CT scan on POD 28 revealed 
some small nodules suspected to biliary hamartoma 
(Figure 3C). One year have passed after LDLT, and 
her graft liver and renal function were normal. Her 
oncogenic surveillance was also with no abnormal 
findings.

DISCUSSION
Kerr et al[6] first reported in 1961 that CHF is a here­
ditary autosomal recessive fibropolycystic disease of 
the liver. It is caused by ductal plate malformations 
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Figure 1  Computed tomography scan (A), macroscopic finding (B) and histology findings (C, D) of the recipient. A, B: Reveals splenomegaly due to 
portal hypertension (A), macroscopic finding of the recipient’s native liver (B). Her native liver shows fibrotic changes in the portal area with proliferation of the 
pseudocholangiolar ducts, which is consistent with congenital hepatic fibrosis (C, D). C: Hematoxylin-eosin staining; D: Azan staining. Magnification × 100.
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Figure 2  Magnetic resonance imaging and computed tomography scan of the donor. Magnetic resonance imaging scan of the donor shows 3-5 mm multiple 
nodules with high intensity in T2 weighted image (A). Her computed tomography scan also reveals multiple low-density area of 3-5 mm in diameter. Multiple biliary 
hamartoma, also known as von Meyenburg complex, was suspected. 
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hamartoma), CHF, and polycystic liver disease are 
considered to arise from the same etiology, with di­
fferent levels of the biliary tract being affected. von 
Meyenburg complex is now considered to not be a 
pure liver disease, but rather a multi-organ disorder 
involving the brain, portal vein, kidneys, and bile ducts; 
some genetic linked disorders have been identified[9-11]. 

and is sometimes accompanied by polycystic kidney 
disease[7,8]. The typical pathological findings of a liver 
with CHF are progressive fibrosis around the portal 
veins and cystic changes of the peripheral small-sized 
bile ducts in the thick fibrotic band. Survival depends 
mainly on complications of portal hypertension, such 
as variceal bleeding and hypersplenism, and some 
cases are complicated with cholangiocarcinoma or 
hepatocellular carcinoma in the long term. There are 
some patients with CHF who progress to liver failure or 
severe gastrointestinal bleeding, and require LT.

Hepatobiliary fibropolycystic disease, including 
Caroli disease, von Meyenburg complex (multiple biliary 

Table 1  Preoperative blood examination of the recipient

Items Results Units

WBC 3.6 × 104 /μL
RBC 372 /μL
Hb 7.9 × 104 g/dL
Ht      26.4 %
Plt        6.9 /μL
TP        6.4 g/dL
Alb        4.2 g/dL
BUN   10 mg/dL
Cre          0.24 mg/dL
T-Bil          0.67 mg/dL
AST   43 U/L
ALT   39 U/L
LDH 258 U/L
γ-GTP   41 U/L

WBC: White blood cell count; RBC: Red blood cell count; Hb: Hemoglobin; 
Ht: Hematocrit; Plt: Platelet count; TP: Total protein; Alb: Albumin; 
BUN: Blood urea nitrogen; Cre: Creatinine; T-Bil: Total bilirubin; AST: 
Aspartate aminotransferase; ALT: Alanine aminotransferase; LDH: Lactate 
dehydrogenase; γ-GTP: γ-glutamyltransferase.

Figure 3  Clinical findings during the recipient’s surgery. During living donor liver transplantation, we identified the small lesions of the graft liver 
suspected as biliary hamartoma after reperfusion (A). Time zero biopsy of the graft liver revealed slight fibrosis around the portal area; metavir fibrosis 
score F0 (B) (magnification × 100). Computed tomography scan on postoperative day 28 (C).
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Figure 4  Clinical course of the recipient after living donor liver trans­
plantation. Her graft liver function was good and she was discharged on 
postoperative day 31. ALT: Alanine transaminase; T-Bil: Total bilirubin.
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Interestingly, this is the first case report wherein a 
parent has von Meyenburg complex and the child has 
CHF, but neither had multi-organ disorder. 

Only two case reports exist of LT from patients 
with von Meyenburg complex; both of these cases are 
orthotropic LT. They were diagnosed at procurement of 
LT, and the recipient’s graft liver function was good after 
LT. Our case is likely the first case report of LDLT from 
a donor having von Meyenburg complex. We could 
not obtain the histopathological diagnosis of the biliary 
hamartoma; however, the MRI and CT findings of von 
Meyenburg complex are characteristic and reportedly 
enable a highly accurate diagnosis[12,13]. Although some 
lesions of von Meyenburg complex were seen in the 
donor’s left lobe, they were dominant in the right 
lobe, and preoperative laboratory liver function tests 
in the donor were normal. There was no other living 
donor available, due to which the LLS graft with some 
lesions of von Meyenburg complex had to be retrieved. 
Although time zero biopsy of the graft revealed slight 
fibrosis in the portal area, the graft function and clinical 
course of the recipient were good. To our experience 
and according to previous reports, graft liver with von 
Meyenburg complex shows no problem regarding graft 
function in the early post-LT phase.

The von Meyenburg complex usually consists of 
benign tumors, but there have been several case reports 
of cholangiocarcinoma or hepatocellular carcinoma arising 
from the liver with the multiple biliary hamartoma[14-17]. 
To date, the frequency of cholangiocarcinoma arising 
from a liver with von Meyenburg complex is unknown; 
whether these cholangiocarcinomas were derived from 
the biliary hamartoma is also unknown. However, under 
the circumstances, oncologic surveillance of the graft 
liver in the recipient should be performed over time. In 
addition, hepatobiliary fibropolycystic disease, including 
CHF, is sometimes accompanied by polycystic kidney 
disease, which can result in renal failure[18]. When fo­
llowing up the LT recipient for CHF in the outpatient clinic, 
physicians should check renal function as well as for the 
appearance of cysts in the kidney. 

In our institute, we perform the routine blood test 
(including standard liver function test and renal function 
test) and echo check per 3 mo for first 5 years and 
per 6 mo after that. We also examine the CT scan at 1 
mo, 6 mo, and 1 year after LT. From 1 year to 5 years 
after LT, CT scan were performed annually; thereafter 
they were examined every 2 years[18]. We will perform 
same follow up for the recipient. In addition, we will 
add the tumor marker test (carcinoembryonic antigen, 
carbohydrate antigen 19-9), when blood examination 
will be performed.

In conclusion, we successfully treated a patient 
with CHF by performing LDLT using the mother’s graft 
that had von Meyenburg complex. Long-term follow-up 
regarding graft liver function, screening for malignant 
tumors, checking renal function, and watching for the 
appearance of polycystic kidney disease is needed.

COMMENTS
Case characteristics
A 6-year-old girl with congenital hepatic fibrosis (CHF), who suffered from 
recurrent gastrointestinal bleeding, was transplanted her mother’s liver graft 
with von Meyenburg complex. 

Clinical diagnosis
The recipient was suffered from hematemesis. The donor had no symptoms; 
the von Meyenburg complex was detected after donor’s examination. 

Differential diagnosis
Hepatobiliary fibropolycystic disease, including Caroli disease, von Meyenburg 
complex (multiple biliary hamartoma), CHF, and polycystic liver disease.

Laboratory diagnosis
The donor with von Meyenburg complex was normal liver function.

Imaging diagnosis
The donor’s magnetic resonance imaging scan showed multiple 3-5 mm 
nodules with high intensity in T2 weighted imaging.

Pathological diagnosis
The recipient was diagnosed CHF. 

Treatment
Living donor liver transplantation (LDLT).

Related reports
There exist only two case reports of liver transplantation with a donor having 
von Meyenburg complex, both of which were orthotropic liver transplantation.

Term explanation 
Multiple biliary hamartoma is a rare, benign lesion known as von Meyenburg 
complex, which is included in the hepatobiliary fibropolycystic disease.

Experiences and lessons
LDLT using a graft with von Meyenburg complex is safe and useful for a further 
expansion of living donor pool. Long-term follow-up is needed with respect to 
graft liver function and screening malignant tumors.

Peer-review
This paper is informative and is suitable for publishing.
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