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Abstract
AIM: To evaluate the imaging findings of bi l iary 
hamartomas (von Meyenburg complexes, VMCs) and 
discuss the differential diagnosis with other related 
diseases.

METHODS: Imaging findings of biliary hamartomas on 
ultrasonography (US), computed tomography (CT), magnetic 
resonance imaging (MRI), MR cholangiopancreatography 
(MRCP)and hepatobiliary scintigraphy were retrospectively 
analyzed in six patients.

RESULTS: On ultrasound images, five of the six cases 
showed multiple small hyper- and hypo-echoic lesions 
with comet-tail echoes, especially when magnified by 
us with the usage of zoom function. In all the six cases, 
multiple tiny hypodense lesions less than 10 mm in 
diameter were revealed as scattered throughout the 
liver with no enhancement on CT. These tiny lesions 
were demonstrated to be hyper- and hypo-intensity 
on T2- and TI-weighed images, respectively, in three 
patients who underwent MRI examinations. MRCP was 
performed in two patients, and clearly showed multiple 
tiny irregular- and round-shaped hyper-intensity lesions. 
MRCP and hepatobiliary scintigraphy showed normal 
appearances of intra- and extra-hepatic bile ducts in two 
and one patients, respectively.

CONCLUSION: Imaging modalities are useful in the 
diagnosis and differential diagnosis of VMCs. A correct 
diagnosis might be obtained when typical imaging 
f indings are present even without a histological 
confirmation.

© 2005 The WJG Press and Elsevier Inc. All rightsreserved.
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INTRODUCTION

Biliary hamartomas also cal led as von Meyenburg 
complexes (VMCs) are benign liver malformations that 
histologically contain cystic dilated bile ducts within 
10 mm in diameter surrounded by abundant fibrous 
stroma[1,2]. They are usually uncovered by autopsy as 
an incidental finding. Detecting by imaging modalities 
is thought to be uneasy because of  their asymptomatic 
nature and small size[3]. To our knowledge, except for a few 
case reports, there are only two imaging studies on VMCs 
with small series of  cases that have been published in the 
literature so far[1,3]. Although VMCs are rare, they are easily 
confused with metastatic diseases of  the liver on imaging[4]. 
Therefore, discerning the imaging characteristics of  
VMCs is desirable for the differential diagnosis, and thus 
reducing the needs for invasive methods such as biopsy or 
laparotomy[5].

Herein, we retrospectively analyze the imaging 
findings of  VMCs on ultrasonography (US), computed 
tomography (CT), magnetic resonance imaging (MRI), 
MR cholangiopancreatography (MRCP), and hepatobiliary 
scintigraphy in six patients, and discuss the differential 
diagnosis with other related diseases.

MATERIALS AND METHODS
Materials
There were four men and two women with ages ranging 
from 29 to 72 years (mean, 54 years). Hepatic lesions 
were found incidentally when the patients underwent 
routine physical checkup by US (n=2), screening for liver 
metastasis of  a known ovary carcinoma by US and CT 
(n=1), and abdominal US examinations for Hashimoto 
disease associated with abnormal liver function tests (n=1), 
as well as diabetes (n=2). All imaging studies including 
US, CT, and MRI were performed in three patients. 
Among them, additional MRCP was performed in two 
patients; hepatobiliary scintigraphy was carried out in 
another patient. Both US and CT scans were available 
in another three patients. Three- to ten-time follow-up 
US and/or CT examinations were obtained in all the six 
patients for over a period of  7–100 months. Histologic 
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confirmation was acquired in three patients.

Methods
US examinations were performed by using GE LOGIQ 
700 EXPERT series and LOGIQ 500 MD series 
(GE Medical System, Milwaukee, WI, USA), Toshiba 
Powervision 8000 (Toshiba Medical System) with convex 
probes at the frequency of  3.0–4.4 MHz. A helical 
CT system (Toshiba X-vigor) was used for CT scans. 
The section thickness was 7 mm with no interslice 
gap. Both plain and enhanced CT scans were carried 
out in five patients. For enhanced CT, a total of  100 
mL of  Iopamiron (Iopamidol, Nihon Schering) was 
intravenously injected with the iodine concentration 
of  370 mg/mL. MRI was performed by using a 1.5 T 
MR unit (VISART HYPER, Toshiba) with 160×256 
matrix. SE T1- and T2-weighed images were acquired by 
using 500/15 ms (TR/TE) and 3 000/80 ms (TR/TE), 
respectively, with two excitations. Slice thickness was set 
to 8 mm, and interslice gap of  1 mm. Fast SE MRCP was 
performed with 6 000/250 ms (TR/TE), and 4–8 mm 
slice thickness. Hepatobiliary scintigraphy was carried 
out by using 99mTC-N-pyridoxy 1-5-methyl tryptophan 
(99mTC-PMT).

RESULTS

Multiple hepatic lesions were scattered throughout both 
the right and left liver lobes in five patients, distributed 
predominantly in the right liver lobe in one case. Of  the 
five patients with scattered distribution of  the lesions, 
apparent location of  the lesions in the subcapsular areas 
was observed in four cases. The lesion size measured 

within 10 mm in five cases. In another case, most of  the 
lesions were less than 10 mm in diameter; in addition, 
four to five typical cysts with round or oval shape in 
the right liver measuring from 11 to 25 mm were noted 
in one case. Multiple right renal cysts (3 in number and 
10-20 mm in diameter) together with one cyst (10 mm in 
diameter) in the left kidney were detected in one case.

On US images, five cases showed multiple small 
hyper- and hypo-echoic lesions with comet-tail echoes 
(Figure 1A). Liver echo textures were heterogeneous. 
When zoom function was used, some small hyper-echoic 
dot-like lesions were showed to be tiny cystic lesions with 
distal acoustic enhancement (comet-tail echoes) (Figures 
2A and 3A). One case was revealed as multiple hypo-
echoic lesions. In five cases, three- to ten-time follow-up 
US examinations were performed for 19-100 mo, and no 
remarkable changes were found.

On plain CT, multiple hypodense lesions with 
irregular and round shape were observed in six cases 
(Figures 1B and 3B). After intravenous administration of  
contrast medium, all the lesions showed no enhancement 
in either the periphery or the center areas, and the 
delineation of  all the lesions became more conspicuous 
than on plain CT (Figures 1C and 3C). Three- to six-time 
follow-up CT scans performed for 7-84 months in three 
patients revealed no obvious changes of  the lesions when 
compared with the findings on the first time CT images. 

MRI was performed in three cases. Multiple small 
hepatic lesions were demonstrated to be of  low signal 
intensity on T1-weighed images and high signal intensity 
on T2-weighed images (Figures 1D, 3D, and E). After 
gadolinium administration was performed in one case, no 
enhancement was noted on T1-weighed images (Figure 
1E). In two cases, MRCP clearly portrayed numerous 

Figure 1 A 51-year-old man with VMCs. A: B-mode US showed multiple small hyper- and hypoechoic lesions less than 10 mm in diameter with multiple comet-tail echoes; B: 
On plain CT, multiple small hypodense lesions scattered in the whole liver especially in the subcapsular area of posterior segment of the right liver lobe; C: On enhanced 
CT, the small lesions became well delineated when compared with that on plain CT. No enhancements were noted in these lesions; D: T2-weighed image revealed 
multiple small lesions with high signal intensity; E: After gadolinium administration on T1-weighed image, hypo-intensity of the lesions was clearly shown without contrast 
medium enhancement; F: Hepatobiliary scintigraphy by using 99mTC-PMT showed normal appearances of biliary system without pooling areas; G: On histology, multiple 
irregularly dilated bile ducts lined by a single layer of cubic epithelium were shown.
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tiny irregular-shaped and few round-shaped small hyper-
intense nodules (Figures 2B and 3F). The lesions were 
displayed more distinctly and in more numbers on MRCP 
than on CT and MRI (Figure 3). Intra- and extra-hepatic 
bile ducts were normal (Figures 2B and 3F). Hepatobiliary 
scintigraphy performed in one case showed no obvious 
pooling in the liver, which was found in Caroli’s disease. 
The biliary system excreting function of  radioisotope was 
normal (Figure 1F).

US guided liver biopsy was performed in three cases. 
On histology, multiple dilated bile ducts lined by a single 

layer of  cubic epithelium (Figure 1G) were revealed in 
two cases, and the diagnosis of  VMCs was confirmed. 
The patient with ovary carcinoma underwent operations 
twice for hysterectomy plus ovariotomy, and secondary 
omentectomy, respectively. During the operation, liver 
metastasis was suspected by the palpation of  the liver 
surface. However, US and CT displayed multiple small 
typical cystic lesions without any changes on three-time 
follow-up CT scans performed for over 7 mo period. US 
guided liver biopsy was performed without demonstrating 
any malignant cells, although VMC findings were also not 
found. Liver metastases were not considered according 
to imaging findings. VMCs were thought to be the 
most possible diagnosis. The patient died from severe 
complications after secondary omentectomy later.

The details of  the six cases with VMCs are sum-
marized in Table 1.

DISCUSSION

VMCs are considered as congenital bile duct mal-
formations due to the failure of  embryonic involution[2,4,6]. 
Macroscopically, the lesions present as gray-white to gray-
yellow or black nodules mostly uniform in size measuring 
less than 5 mm, some up to 10 mm in diameter[3,7,8]. 
They are usually scattered throughout both of  the liver 
lobes, especially in the subcapsular region of  the liver[8]. 
Microscopically, VMCs are generally well defined, irregular 
or round in shape, consisting of  a variable number of  
dilated, tortuous or branching bile ducts that were lined 
by a single layer of  cuboidal cells and embedded in a 
fibrocollagenous stroma[4,8,9]. The lumina of  these dilated 
bile ducts sometimes contain bile-stained granular or 
amorphous materials[4,8]. Some VMCs contain sclerotic 
arteries, however, most of  them are not associated 
with vascular proliferation, and some are even devoid 

Figure 3 A 44-year-old man with VMCs. A: B-mode US scan with routine depth showed a vague image of multiple small hyper- and hypoechoic lesions. When magnified 
by using zoom function, the tiny hypoechoic lesion and the comet-tail echo were clearly seen (arrows); B,C: Multiple tiny hypodense lesions were displayed more 
conspicuously on enhanced CT (C) than on plain CT (B), and no enhancements were found in the lesions (C); D,E: the lesions. 
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Figure 2 A 72-year-old man with VMCs. A: On B-mode US, multiple small 
hyperechoic lesions were shown, while hypo-echoic lesions were not evident 
on the conventional scanning plan. However, with the use of zoom function, the 
hypoechoic lesion with comet-tail echo was clearly shown (arrows); B: On MR 
cholangiopancreatography, multiple small hyper-intensity lesions were revealed 
except for the demonstration of normal intrahepatic and extrahepatic bile ducts. In 
addition, several small cysts in the right kidney were also shown. 

B

A

R

 6356     ISSN 1007-9327     CN 14-1219/ R     World J Gastroenterol    October 28, 2005   Volume 11   Number 40

←
←

←←←



of  vessels[4,8]. The incidence of  VMCs was estimated 
at 0.69-5.6% in autopsy series[8,10], and 0.6% in needle 
biopsy series[9]. In some cases, association with polycystic 
liver and kidney diseases, simple liver cysts or pancreatic 
cysts were reported in the literature[2-4,6,7,10]. Although 
VMCs are generally considered to be benign liver lesions 
without clinical manifestations, less frequent association 
with malignant transformation was also described[11,12]. 
However, the most important clinical significance is that 
VMCs are easily misdiagnosed as multiple liver metastases 
on imaging[2,6,13,14] or even on gross examination[8]. 

Imaging manifestations of  VMCs are various[2-6,14-17] 
and have not been well illustrated yet. US findings have 
been described as hypoechoic, hyperechoic or mixed 
heterogenic echoic structures[6,7,13-15]. These variations 
might reflect the histologic features of  VMCs including 
dilated bile ducts and fibrocollagenous stroma. Luo  
et al[3] described the sign of  multiple comet-tail echoes, 
and speculated that it might be the specific US finding 
of  VMCs. However, this sign was observed only in one 
case of  their study. In our series, multiple small comet-
tail echoes appeared in all but one case. It manifested 
as posterior echo enhancement of  the lesions, which 
might be due to the cystic feature of  dilated bile duct 
and therefore resulted in good transmission of  the sound 
beam. Especially when magnified by US, some small 
hyperechoic lesions were actually found to be tiny cystic 
lesions with comet-tail echoes. This evidence strongly 
suggests that the sign of  multiple small comet-tail echoes 
is a unique US feature of  VMCs, which have diagnostic 
value.

On plain CT images, almost all VMCs that had 
been reported were demonstrated to be multiple small 
hypodense lesions[1-5,7,13,14,16,17]. While on enhanced 
CT images, although homogeneous enhancement 

of  the lesions was noted in two case reports[2,17], no 
enhancement of  the lesions was observed in most of  
the reported cases after intravenous administration 
of  contrast medium[1,3–5,13,14,16], as in our series. This 
phenomenon might correlate to the poor vascularity of  
VMCs described on histology[4]. 

On MRI, VMCs, including our series, were revealed 
as hypo-intense on T1-weighed images and hyper-intense 
on T2-weighed images when compared with surrounding 
liver parenchyma[3,5,7,17–19]. Recently, MRCP has been 
considered to be highly sensitive in depicting intra- and 
extrahepatic bile duct anomalies and cystic lesions of  the 
liver as well as their relationship with bile duct system[5,20], 
which is superior to the sensitivity of  CT[20]. In the two 
cases of  our study, MRCP displayed the VMC lesions 
more clearly than CT and MRI concerning both the 
lesion number and shape. As for the superior sensitivity 
of  MRCP, this may be partially due to the relatively large 
slice thickness used in CT and MRI scans in our study, 
resulting in overlooking of  lesions smaller than the slice 
thickness. In addition, the poor MR imaging quality in 
our study also accounts for one of  the reasons.

Some authors claimed that imaging findings of  VMCs 
were not specific and liver biopsy was needed for a 
definitive diagnosis[1,4]. However, with the use of  advanced 
imaging modalities and long-term imaging follow-up, 
some authors pointed out that it might be possible to 
make a correct diagnosis of  VMCs by imaging[4,5]. This 
view is supported by our studies. When typical imaging 
findings appear, such as multiple small comet-tail 
echoes on US, multiple tiny hypodense lesions scattered 
throughout the liver with no enhancement on CT, and 
cystic appearance with normal extra- and intrahepatic 
bile duct on MRI and MRCP, a diagnosis of  VMCs can 
be considered. Liver biopsy may have limitations such 

Table 1 Details of six patients

AUPBD: anomalous union of the pancreatic and biliary ducts.

 1    M/51   No symptoms    <10           Multiple   Scattered,      Hyper- and           Low                  No     Hypo-intensit y   Hyper-intensity   Normal bile                          US for 52 mo,       VMCs    
                                                                                             whole liver   hypoechoic,                                                                                                                          ducts            No                no change        
                                                                                                                      with comet-tail
                                                                                                                      echoes                                                                                                                                                   Hepatic cysts    CT for 7 mo,         No
2     F/61     Ovary        most lesions     Multiple   Scattered,       Hyper- and           Low                  No                                                                                                                            no change   
                      carcinoma     <10, several                     whole liver     hypoechoic,                                                     
                                                cysts  11-25	                                           with comet-tail
                                                                                                                       echoes
3     F/68     Hashimoto 	    <10           Multiple   Scattered,       Hypoechoic         Low	 No                                                                                                     No               US/CT for
                      disease with                                              whole liver                                                                                                                                                                                                  19–48 mo, 
                     liver damage                                                                                                                                                                                                                                                                       no change 
4    M/72 No symptoms	    <10           Multiple  Predominant  Hyper- and          Low                  No      Hypo-intensity    Hyper-intensity    Hyperintensity, Right and  US/C T for
                                                                                             in the right    hypoechoic,                                                                                                                   normal bile        left renal     27–84 mo,
                                                                                             lobe                 with comet-tail                                                                                                             ducts(MRCP)    cysts             no change
                                                                                                                      echoes	
5    M/44   Diabetes	    <10           Multiple   Scattered,       Hyper- and          Low                  No        Hypo-intensity    Hyper-intensity    Hyperintensity, No           US for 25 mo,     VMCs    
                                                                                            whole liver     hypoechoic,                                                                                                                   normal bile                             no change
                                                                                                                       with comet-tail                                                                                                             ducts (MRCP)
                                                                                                                       echoes
6    M/29   Diabetes	    <10           Multiple   Scattered,       Hyper- and          Low	 No	                                                                                   No              US for 100 mo,
                                                                                            whole liver     hypoechoic,                                                                                                                                                                      no change        
                                                                                                                       with comet-tail                 
                                                                                                                       echoes

       Sex/age    Clinical  					     Imaging findings	                                                                                                                               Histological 
No  ( yr)     Background   Size (mm)    Number   Distribution            US                               CT                                            MRI                                  MRCP/       Associated      Follow-up.    diagnosis
                                                                                                                                                Attenuation  enhancement            T1                T2                      scintigraphy   findings    (time: month)
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as sample errors and performance difficulties due to the 
very small size of  the VMCs, which was reflected by the 
fact that the reported incidence (0.6%)[9] of  VMCs in a 
series of  needle biopsy was relatively lower than that of  
autopsy (0.69–5.6%)[8,10]. Therefore, long-term follow-up 
by imaging examinations may have the same important 
significance in the diagnosis of  VMCs. Although 
histological confirmation was obtained in only three cases 
in our series, typical imaging findings and relative long-
time imaging follow-up that showed identical findings are 
strongly suggestive of  VMCs. However, the case number 
in our series is small. Further observations on large series 
are still needed to clarify our stand.

The spectrum of  differential diagnosis of  VMCs 
is fairly wide. However, the most important one is 
liver metastasis especially in patients with extrahepatic 
malignant tumors. Usually, multiple small metastases are 
ill defined on plain CT, and show various degrees of  
enhancement (such as rim enhancement) after intravenous 
administration of  contrast medium. However, for difficult 
patients, final exclusion of  metastatic lesions should still 
depend on liver biopsy or follow-up imaging studies. 
Diffuse primary hepatocellular carcinoma usually occurs 
in cirrhotic patients, and is seldom revealed to be a cystic 
lesion on US and CT. Simple hepatic cysts are variable in 
number, size, and location, and usually round in shape[3]. 
As VMCs may coexist with simple hepatic cysts or 
polycystic liver and kidney diseases[2-4,6,7,10], sometimes it 
is difficult to make a definitive differentiation especially 
from polycystic liver disease on imaging. We are likely 
to approve simple hepatic cysts, when the lesions are 
larger than 10 mm in diameter and round in shape, as in 
one case of  our series, since most VMCs were reported 
to be less than 10 mm in diameter[1-5]. Peribiliary cysts 
are multiple small cystic dilatations of  the intrahepatic 
extramural peribiliary glands[21] and should also be 
included in the differential diagnoses of  VMCs. However, 
they are located exclusively in the hepatic hilum and 
along the larger portal tract[21], which is different from 
the scattered distribution of  VMCs. In addition, some 
peribiliary cysts were reported to be gradually increasing 
in size and number[20], which has never been described in 
VMCs. Microabscesses of  the liver can be differentiated 
from VMCs by means of  clinical and radiological 
data, such as having a history of  immuosuppression, 
symptoms of  fever and epigastralgia, multiple round or 
loculated hypodense lesions on CT[4,16,22], and “target” 
appearance on US[22]. Furthermore, intrahepatic bile duct 
anomalies such as dilated bile ducts and Caroli’s disease 
can be readily distinguished from VMCs by imaging, 
especially when MRCP is performed for this purpose[5], 
as MRCP offers optimal visualization of  the spatial 
relationship between hepatic lesions and intrahepatic bile 
ducts[5,20]. Besides, biliary scintigraphy also facilitates the 
differentiation.

In conclusion, imaging modalities are useful in the 
diagnosis and differential diagnosis of  VMCs. Imaging 
findings, such as multiple small comet-tail echoes on US, 

multiple tiny hypodense lesions scattered throughout the 
liver with no enhancement on CT, and cystic nature with 
normal extra- and intrahepatic bile duct on MRI and 
MRCP, can be considered as typical or highly suggestive 
manifestations of  VMCs. A correct diagnosis might be 
obtained when typical imaging findings are present even 
without a histological confirmation. However, in patients 
with extrahepatic malignant tumors, follow-up imaging 
examinations or liver biopsy are needed.
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