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Abstract
Biliary cyst tumors (cystadenoma and cystadeno-
carcinoma) are an indication for liver resection. They 
account for only 5% of all solitary cystic lesions of 
the liver, but differential diagnosis with multiloculated 
or complicated biliary cysts, atypical hemangiomas, 
hamartomas and lymphangiomas may be difficult. 
The most frequent challenge is to differentiate biliary 
cyst tumors from hemorrhagic cysts. Computerized 
tomography (CT) and magnetic resonance imaging 
(MRI) are often not diagnostic and in these cases fine 
needle aspiration (FNA) is used to confirm the presence 
of atypical biliary cells. FNA, however, lacks adequate 
sensitivity and specificity and should always be used in 
conjunction with imaging. Pre-operative differentiation 
of cys tadenoma f rom cystadenocarc inoma is 
impossible and surgery must be performed if a biliary 
cyst tumor is suspected. When multiple cystic lesions 
are observed throughout the liver parenchyma, it is 
important to exclude liver metastasis, of which colonic 
cancer is the most common primary site. Multiple 
biliary hamartomas (von Meyenburg complex) can 
appear as a mixture of solid and cystic lesions and can 
be confused with cystic metastasis. Strong and uniform 
T2 hyperintensity on MRI is usually diagnostic, but 
occasionally a percutaneous biopsy may be required.
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INTRODUCTION
Although rare, cystic neoplasms of  the liver may 
represent a diagnostic challenge in everyday practice. 
Cystic tumors may be solitary or multiple and vary from 
the most benign (e.g. simple cysts, hamartomas) to 
potentially malignant (cystadenoma) or overtly malignant 
(cystadenocarcinoma). There are also atypical cystic 
presentations of  normally non-cystic tumors, like cystic 
hemangiomas or cystic hepatocarcinomas and congenital 
diseases presenting as diffuse cyst-like involvement of  
the liver (Caroli’s disease and von Meyenburg complex) 
that must be differentiated from cystic metastasis. 
The most important issue in the case of  solitary cystic 
tumors is to distinguish biliary cystadenoma and 
cystadenocarcinoma from other benign conditions that 
require only observation of  the patient.

SOLITARY CYSTIC TUMORS
Cystadenoma is a biliary cyst tumor arising from 
biliary epithelium. With its malignant counterpart 
(cystadenocarcinoma), it accounts for less than 5% of  
all cystic lesions of  the liver; but it is dangerous for 
its propensity toward local recurrence and malignant 
change[1,2]. These tumors usually present in middle aged 
women with a mean age of  50 years and have a great 
variability in size, ranging from 1.5 cm to 30 cm. The 
majority of  patients are asymptomatic, but in the case of  
large tumors they may present with a palpable mass and 
cause symptoms[3]. Cystadenocarcinoma can arise de novo 
or from a pre-existent cystadenoma, from which it is 
difficult to differentiate since both have a multiloculated 
appearance a t  u l t rasound (US) ,  computer ized 
tomography (CT) and magnetic resonance imaging 
(MRI). Cystadenoma has thinner septa and a less thick 
and more regular walls than cystadenocarcinoma[4]. 
However, internal papillary projections and foldings with 
arterial enhancement of  the external wall at dynamic 
CT scan and MRI may be present in both tumors, so 
that imaging itself  cannot reliably differentiate these 
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neoplasms. Internal septa and papillary projections are 
more often hypovascular in the case of  cystadenoma, 
and the demonstration of  vascular signals at color 
Doppler can be a sign of  its malignant transformation 
(Figure 1). The diagnosis of  cystadenocarcinoma is 
straightforward only when ultrasound, CT scan or MRI 
shows nodular septa and thick, irregular walls with 
strong contrast enhancement, but in many cases there 
are overlapping features. Intracystic hemorrhage and fine 
punctuate calcifications may present in both conditions 
and can also be observed in complicated hemorrhagic 
cysts, their role as diagnostic criterion are, therefore, 
doubtful[5]. Fine needle aspiration can be used to 
differentiate a biliary cyst from other benign conditions 
and from a single metastasis, but is totally unreliable in 
differentiating cystadenoma from cystadenocarcinoma, 
since small neoplastic foci are undetectable by fine 
needle aspiration and may be revealed only in the 
surgical specimen[6].

In conclusion, there is no definite, reliable criterion 
for differentiating cystadenoma from cystadeno-
carcinoma and the correct diagnosis is often made only 
in the surgical specimen.

The majority of  biliary cyst tumors do not usually 
communicate with the bile ducts, although direct 
luminal communication is occasionally observed. In 
these cases, dysplastic mucinous epithelium itself  may 
proliferate within the bile ducts and cause obstruction[7]. 
This variant is considered an intraductal papillary 
neoplasm with prominent cystic dilatation rather than 
a true biliary cyst neoplasm and must be differentiated 
from biliary papillomatosis and cholangiocarcinoma of  
intraductal growth type. CT and MRI are insufficient 
to show the luminal communication, probably because 
the communication is too narrow, while intraoperative 
cholangiography can establish the correct diagnosis. 
Intraductal spreading of  neoplastic cells into the bile 
duct portends a poorer prognosis of  this variant of  
biliary cyst tumor. 

If  it is practically impossible to distinguish pre-
operatively cystadenoma from cystadenocarcinoma, 
every effort should be made to differentiate these 
neoplasms from bil iary cysts and other benign 
tumors without malignant potential. In case of  simple 
cysts, without internal septa or papillary projections, 

cystadenoma can be reliably excluded and the patient 
can only be observed. In case of  multiloculated biliary 
or complicated biliary cyst (hemorrhagic cyst), imaging is 
often not reliable in ruling out cystadenoma. The most 
challenging differential diagnosis is hemorrhagic cysts 
where ultrasound can visualize internal clots as papillary 
excrescences or nodular and irregular septal images. 
CT scan is less sensitive than ultrasound in visualizing 
intracystic blood clots and at times it can only depict 
homogeneous low density areas inside a huge cyst. In 
these cases, a discrepancy between US and CT may 
suggest the correct diagnosis of  hemorrhagic cysts. 
Recently MRI has been shown to be helpful. It was 
reported that high signals from clot formation could be 
detected both in T1 and in T2 weighted sequences, and 
are useful in differentiating it from cystadenocarcinoma, 
which usually exhibits low signals[8]. It should be noted 
that if  a hemorrhagic cyst is suspected, MRI should not 
be delayed because hemorrhagic signal intensity becomes 
rapidly low when clots are liquefied[9]. History, on the 
contrary, is totally unreliable to suspect a hemorrhagic 
cyst since intracystic hemorrhage can occur in the 
absence of  any symptom[10]. In the presence of  a 
complicated or multiloculated hepatic cyst, a fine needle 
aspiration (FNA) of  intracystic fluid can be performed to 
rule out a biliary cyst neoplasm. The presence of  atypical 
cells, mucinous material and elevated levels of  CEA and 
CA19-9 in the cystic fluid has been typically observed 
both in cystadenoma and in cystadenocarcinoma, but not 
in hepatic cysts[11,12] although CA19-9 is equally expressed 
in paraffin-embedded tissues from both hepatic cysts and 
biliary cyst neoplasms[13]. To complicate things further, 
high CA19-9 cyst-fluid levels have been occasionally 
found in complicated hepatic cysts[14] and data on 
CA19-9 serum levels are scanty and inconclusive[13,15]. 
The macroscopic appearance of  the intracystic fluid 
is likewise useless since in biliary cyst tumors it can be 
mucinous, but also bile stained or clear, as it occurs 
when there is abundance of  ovary stroma[16]. On the 
whole, FNA alone does not have adequate sensitivity and 
specificity to confirm or exclude biliary cyst tumors and 
should be always evaluated together with imaging.

Similar to intracystic bleeding, non suppurative, 
granulomatous infection of  a biliary cyst may simulate 
cystadenoma and cystadenocarcinoma by the presence 

Figure 1  T1 weighted MR image (A) and ultrasound examination (B) showing a large cystic lesion of the left liver lobe with a thick and irregular septum, raising the 
suspicion of a biliary cystadenoma, and Doppler ultrasound (C) showing vascular signals within the septum disclosing a focus of cystadenocarcinoma confirmed in the 
surgical specimen.
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of  a thickened wall and a solid component infiltrating 
the peri-cystic surrounding tissue, thus mimicking a 
neoplastic lesion[17]. On the other hand, suppurated 
hepatic cysts and echinococcal cysts do not generally 
pose diagnostic problems. Sonography can easily 
differentiate the mobile internal debris typical of  
abscess formation or the multilayered appearance of  
the echinococcal cystic wall, and only an unexperienced 
sonographer can confuse the multiloculated appearance 
of  cystadenoma with multiple daughter cysts of  
echinococcus[18]. When in doubt, the presence of  anti-
echinococcal antibodies is diagnostic.

Mesenchymal hamartoma is an uncommon benign 
lesion composed of  bile ducts, immature mesenchymal 
cells and hepatocytes and may appear as a multiseptated 
cyst, causing confusion with biliary cystadenoma. 
Isolated septal calcification can be observed in both 
lesions and does not aid in the correct diagnosis[19]. Most 
of  the cases are diagnosed in childhood when it presents 
as a large cystic mass[20] and very few cases have been 
reported in adults[21]. FNA can be diagnostic by showing 
clusters of  both epithelial and mesenchymal spindle-
shaped cells with pieces of  loose connective tissue[22].

Ciliated hepatic foregut cyst is a very rare benign 
lesion arising from an abnormal budding of  the 
primitive foregut and lined by stratified ciliated columnar 
cells, similar to the bronchial epithelium. These cysts 
are often anechogenic, but at times they may show 
internal echoes and can reach considerable dimensions 
posing differential diagnostic problems of  cystadenoma. 
The typical subcapsular location in segment Ⅳ and 
the presence of  a strong T2 hyper-intensity with 
T1 signal variability on MRI are quite characteristic. 
Another helpful clue may be the presence of  scattered 
hyperecogenic spots within the cystic wall with no 
acoustic shadowing, which are related to cartilaginous 
remnants[23].

Abdominal lymphangioma may be occasionally 
located in the liver and appear as a single multiseptated 
lesion[24]. If  this diagnosis is suspected, fine needle 
aspiration is not recommended due to the risk of  
massive lymphorrhea[25] and complete surgical resection 
should be accomplished, even without a precise pre-
operative diagnosis.

Differential diagnosis with cystic hemangioma may 
also be a problem, especially in the case of  a giant 
hemangioma, with large hypoechogenic central areas 
simulating the giant cystadenoma. CT and magnetic 
resonance imaging point out to the correct diagnosis 
by showing an enhancing rim with globular vessels 
and centripetal filling, with sparing of  the large central 
lacunar areas[26]. 

Hepatocellular carcinoma and cholangiocarcinoma 
may occasionally present as a large hypodense and 
multiseptated mass at CT scan, simulating a cystic lesion 
or a biliary cyst tumor. In these cases, arterial phase 
enhancement on dynamic CT and washing out of  the 
contrast material in the portal phase, are diagnostic[27]. 

Isolated mucin producing metastasis from melanoma 

or colon adenocarcinoma may at times simulate biliary 
cyst tumors and even benign hepatic cysts. These 
metastases may be associated to segmental dilatation 
of  the peripheral bile ducts, caused by the presence of  
mucin casts occluding the bile ducts themselves[28].

Once a diagnosis of  cystadenoma is made, surgery 
should be performed in any case, because differential 
diagnosis with cystadenocarcinoma is unreliable and 
cystadenoma itself  has a malignant potential. If  the 
pre-operative diagnostic work up, including cytologic 
aspiration of  the lesion, has not produced a definitive 
diagnosis and surgery is performed because of  a 
suspected bile cyst tumor, an intraoperative biopsy of  
the lesion is recommended since an extensive lymph 
node resection would be required if  the tumor is proved 
to be a cholangiocarcinoma[14]. It is important that final 
decisions regarding indications and type of  intervention 
are jointly discussed by the surgeon and a radiologist 
expert in liver tumor imaging, particularly in the case 
of  cystic liver tumors, the most frequent mistake is 
the resection of  a complicated biliary cyst incorrectly 
diagnosed as a cystadenoma.

MULTIPLE CYSTIC TUMORS
When multiple cystic lesions are observed throughout 
the liver parenchyma, the most important diagnostic 
problem is to exclude cystic liver metastases. The primary 
tumor is usually colonic adenocarcinoma, melanoma, 
carcinoid, breast or renal or ovarian cancer. Colonic 
cancer is the common, accounting for about 50% of  all 
hepatic metastases[27]. The presence of  intra- or peri-
tumoral calcifications may suggest a specific diagnosis, 
being more frequent in the case of  gastrointestinal, 
ovarian, breast and renal metastases compared to other 
types of  tumors[29]. The cystic nature of  the metastasis 
is secondary to the rapid growth and insufficient hepatic 
arterial supply of  the lesion, leading to a large central 
necrosis simulating a cyst[30].

The differential diagnosis with polycystic liver disease 
and multiple liver abscesses is usually an easy task on US 
and CT scan. In case of  cystic metastases, the borders of  
the cystic lesions are heterogeneous and ill-defined, the 
cystic wall is irregular and the vessels are amputated, but 
not displaced as in polycystic liver disease. In addition, 
cystic metastasis has a peripheral enhancing rim on the 
arterial phase of  CT scan and MRI[27], while polycystic 
liver disease does not show any type of  enhancement[31]. 
Another helpful sign may be the presence of  peribiliary 
cysts, such as small cysts with a diameter of  less than 
10 mm, located within the hilum and adjacent to the 
hepatic ducts, more frequently on the left. These small 
cysts are typically observed only in polycystic liver 
disease and should not be confused with the segmental 
biliary dilatations occasionally observed in the case of  
metastasis or macronodular cirrhosis, which are less 
regular and never adjacent to the main ducts[32].

Multiple hepatic pyogenic microabscesses are easy to 
differentiate from metastasis by clinical symptoms and 
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the presence of  a late faint enhancing peripheral rim on 
CT scan and MRI[33]. This rim is quite different from 
the early arterial enhancing ring observed in the case of  
metastasis. An additional sign pointing to liver abscesses 
is the presence of  air densities inside the lesions, which 
is almost never observed in the case of  cystic metastasis.

The differential diagnosis with other types of  ductal 
plate malformations, such as Caroli’s disease, Caroli’s 
syndrome and von Meyenburg complex, may at times be 
more difficult. Caroli’s disease is a congenital autosomal 
recessive malformation characterized by diffuse or 
segmental cystic dilation of  the intrahepatic biliary 
system. In Caroli’s syndrome, periportal congenital 
fibrosis or multicystic renal diseases are observed 
in addition to biliary dilations. In both cases, these 
dilations are less regular than in polycystic liver disease 
and have intraluminal protrusions or may be associated 
to segmental dilation of  the intrahepatic bile ducts, 
thus simulating cholangiocarcinoma or multiple cystic 
metastases. The presence of  the “dot signs”, such as an 
intracystic portal branch, surrounded by the dilated bile 
duct and the demonstration of  a communication of  the 
cysts with the biliary system on MR cholangiography, is 
diagnostic and excludes liver metastasis[34].

Von Meyenburg complex and bile duct hamartoma 
are small focal developmental lesions composed of  
innumerable dilated bile ducts mixed with a dense 
collagenous stroma. The dilated bile duct foci, contrary 
to those observed in Caroli’s disease and Caroli’s  
syndrome do not communicate with the bil iary 
system[16]. Depending on the prevalence of  fibrous 
stroma or biliary dilation, these lesions can appear as 
predominantly solid and cystic or intermediate and may 
be easily confused with metastases, microabscesses 
and even biliary cystadenocarcinoma[35]. Occasionally, 
the differential diagnosis may be a real dilemma. 
Although biliary hamartomas are more uniform in size 
and measure less than 1 cm in diameter, CT scan and 
ultrasound are often not specific. MRI, on the contrary, 
can be very helpful by identifying strong hyper-intensity 
in biliary hamartomas on heavily T2 weighted images 
(Figure 2), often with a signal intensity similar to that of  
the spleen[36]. These features, however, are not always 
sufficient to make a precise diagnosis, especially in 
intermediate or predominantly solid von Meyenburg 
complex and a percutaneous or even surgical biopsy is 

occasionally required[37]. The issue is further complicated 
by very rare reports on malignant transformation of  
these hamartomas to cholangiocarcinoma, making this 
type of  cystic malformation the most challenging to 
differentiate from cystic neoplastic lesions.
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