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  BACKGROUND 
 Cystadenomas are uncommon benign cystic neoplasms of 
the biliary system, of unknown aetiology and account for 
approximately 5% of all the hepatobiliary cystic masses. 1  
Most cystadenomas arise within the intrahepatic bile 
ducts. 2   3  Very rarely these lesions are found in the extrahe-
patic biliary system and gallbladder. 4  

 Women are more commonly affected with a mean age 
at presentation of 45 years. 4  Preoperative diagnosis is chal-
lenging, since the radiologic features are non-specifi c. 

 We present a rare case of biliary cystadenoma with both 
intra and extrahepatic bile duct involvement. The literature 
on the radiologic and pathologic features of biliary cysta-
denomas, as well as approach to management, will be 
discussed.  

  CASE PRESENTATION 
 A 62-year-old woman with a remote history of breast 
cancer and hypothyroidism presented to her primary care 
physician with 1 week history of dysuria and hyperpig-
mentation of her urine. Her physical examination was 
within the normal limits except for sclero-icterus. Thyroid 
replacement hormone therapy was the only medication 
she was on and her family and social history were non-
contributory.  

  INVESTIGATIONS 
 Her physical examination was unremarkable. Liver func-
tion tests were abnormal, with an alkaline phosphatase of 
215 U/l (normal: 32–92 U/l), aspartate aminotransferase of 
266 U/l (normal: 15–41 U/l), alanine aminotransferase of 
433 U/l (normal: 14–54 U/l), γ-glutamyl transpeptidase of 
524 U/l (normal: 7–50 U/l) and a total bilirubin of 19 μmol/l 
(normal: 0–16 μmol/l). Carbohydrate antigen (CA19.9) 
19–9 levels were within normal limits. 

 Contrast enhanced CT scan and MRI with pancreatog-
raphy (MRCP) were performed and demonstrated diltation 

of the left intrahepatic, common hepatic and common bile 
ducts. The presence of enhancing septations within these 
ducts was demonstrated on MRI ( fi gure 1A–C ). In addi-
tion, the left hepatic lobe was atrophic and its parenchyma 
was hyperattenuating on CT ( fi gure 2 ) with increased T2 
signal on MRI.   

 An endoscopic retrograde cholangiopancreatography 
(ERCP) did not demonstrate a communication between 
the biliary system and the cystic tumour. Cytopathology 
specimens obtained from brushings during ERCP were 
negative for malignancy.  

  DIFFERENTIAL DIAGNOSIS 
 Differential diagnosis for an intraductal, multi-cystic mass 
includes: 

     hydatid cyst   ▶

    biliary cystadenocarcinoma   ▶

    and intraductal papillary mucinous tumour (IPMT).     ▶

  TREATMENT 
 On laparotomy, atrophy of the left hepatic lobe and dila-
tation of the common hepatic duct were appreciated. An 
extended left hepatectomy, with common bile duct exci-
sion and Roux-en-Y right intrahepatic biliary-enteric ansto-
mosis, was performed. 5  

 The gross examination of the surgical specimen demon-
strated a multi-cystic, mucin-containing mass arising in the 
left hepatic duct that prolapsed into the common bile duct 
( fi gure 3A,B ).   

  OUTCOME AND FOLLOW-UP 
 Microscopically, the cysts were lined with a single layer 
of mucinous columnar to cuboidal epithelium ( fi gure 4 ). 
The stroma proliferating beneath the epithelium was 
composed of spindle cells, resembling ovarian stroma. 
Immunohistochemical stains were positive for oestrogen 
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receptors and weakly positive for progesterone receptors. 
These fi ndings were consistent with a biliary cystadenoma 
with ovarian-type stroma.  

 After more than 2-year follow-up postresection, the 
patient has been doing well, without any evidence of 
recurrence and with normalisation of her liver enzymes 
and serum total and direct bilirubin levels.  

  DISCUSSION 
 The most common presenting symptoms in patients with 
cystadenomas are abdominal discomfort and pain. 1   2   6  –  9  
Other reported symptoms include jaundice, nausea, vom-
iting, weight loss, intolerance to fatty food and occasion-
ally cholangitis. 1   2   6  –  8  

 A summary of the more salient clinical and diagnostic 
characteristics of biliary cystoadenomas is reported in 
 table 1 . Rarely, a biliary cystadenoma is discovered inci-
dentally during radiological investigations for other rea-
sons. 8   10  Liver function tests may be abnormally elevated. 9  
Elevated levels of serum CA 19-9 and carcinoembryonic 
antigen (CEA) have been reported; however, this is a vari-
able fi nding. 9   

 Histologically, cystoadenomas are characterised by the 
presence of cysts lined with mucinous cuboidal or colum-
nar epithelium. 6  An ovarian-type stroma is seen in 85% 
of cases and exclusively in females. 4  A marsupial pseu-
docapsule separates the cystadenoma from the biliary 

epithelium. 4  Elevated levels of CA 19-9 and/or CEA have 
been reported within the cysts themselves. 1   2   4   11 12  

 Although the biliary cystadenoma is a benign 
entity, malignant transformation can occur, leading to 

 Figure 1    (A) Ultrafast gradient echo image shows dilatation of intrahepatic bile ducts in the left lobe of the liver (arrow), with fi ne, 
hyperintense septations within the affected bile ducts. (B) Ultrafast gradient echo image, acquired 10 min post gadolinium administration, 
shows enhancement of the septations within dilated intrahepatic bile ducts. There is differential enhancement of the right and left hepatic 
lobes. The left hepatic lobe is atrophic due to chronic biliary obstruction. (C) Coronal projection MR angiogram shows dilatation of 
intrahepatic bile ducts and common bile duct, with thin septations seen bile ducts.    

 Figure 2    Axial portal-venous-phase contrast-enhanced CT scan 
shows dilatation of intrahepatic bile ducts in the left hepatic lobe. 
There are subtle, fi ne septations within the dilated ducts. The left 
hepatic lobe is atrophic and there is differential enhancement of 
the hepatic lobes.    
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cystadenocarcinoma. 4  Sarcomatous transformation has 
also been described in one case. 6  It has been suggested that 
cystadenocarcinomas arising from biliary cystadenomas 
with ovarian-type stroma have a relatively indolent course, 
whereas cystadenomas without ovarian-type stroma have 
a poorer prognosis. 4  

 Most commonly, on radiologic imaging, these neoplasms 
appear as multi-loculated, multi-septated intrabiliary neo-
plasms. They are usually large at the time of presentation, 
with a mean tumour size of 15 centimetres. 4  On CT, the 
intralesional content is usually hypoattenuating. 

 On MRI, the T1 and T2 signal intensity of the intra-
cystic fl uid can be variable, depending on the protein 
concentration and the presence or absence of blood prod-
ucts. 10  But typically, as with any fl uid containing mass, 

biliary cystadenomas are low signal on T1 and high sig-
nal on T2. 13  There may be enhancement of the septa-
tions and cyst walls. 2   7   14  Calcifi cations within the cyst 
walls and septations have been also reported by some 
authors. 13   15  

 Irregular wall enhancement and the presence of papillary 
projections have been described and these fi ndings should 
increase suspicion for biliary cystadenocarcinoma. 13   14  
Other unusual features include multiple masses, prolapse 
into the common duct and communication with a large 
intrahepatic duct. 15  

 MRCP is helpful in evaluating the extent of disease, and 
can provide a roadmap of the bile ducts proximal to the 
lesion before surgical interventions, since these are often 
incompletely opacifi ed on ERCP. 10  

 Figure 3    (A) Photograph of the resected left hepatic lobe and mass. The common bile duct has been opened. The intraductal mass 
prolapses through the common bile duct. A incision has been made in the mass and the internal septations are evident. (B) Photograph of 
the resected left hepatic lobe and mass shows a multi-septated mass within a dilated left intrahepatic bile duct (arrow). The round ligament 
can be seen adjacent to the dilated bile duct (arrowhead).    

 Figure 4    Photomicrograph of the resected mass shows a layer of columnar epithelium lining the mass (arrow), and the presence of 
ovarian-type stroma deep to the epithelial layer.    
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 Differential diagnosis for an intraductal, multi-cystic 
mass includes: hydatid cyst, biliary cystadenocarcinoma 
and intraductal papillary mucinous tumour. Certain clini-
cal and radiologic fi ndings can be helpful in differenti-
ating a cystadenoma from these entities. For example, 
negative serologic testing and the absence of a peripheral 
eosinophilia can help exclude a hydatid cyst. An IPMT 
usually demonstrates communication with the bile ducts, 
a fi nding not typically seen with a biliary cystadenoma. 16  
Thus, dilatation of bile ducts distal to the tumour favours 
a diagnosis of a biliary IPMT. 16  Also, it has been sug-
gested that an IPMT is more likely to have prominent 
papillary excresences or mural nodularity 16  and a promi-
nent solid component with irregular enhancement raises 
the suspicion for a biliary cystadenocarcinoma 1   2   13 14   17  
that can be radiologically confi rmed by the presence 
of lymphadenopathy and metastases. 14  Unfortunately, 
due to the often non-specifi c imaging features of the 
biliary cystadenoma, accurate preoperative diagnosis is 
extremely challenging. 

 Although biliary cystadenomas are benign neoplasms, 
complete resection is advised as preoperative diagno-
sis is often questionable, as well as the risk of malignant 
transformation into cystadenocarcinoma or sarcoma is 
signifi cant. 2  –  4   6   9  –  11   18  There is a very high recurrence rate 
in incompletely resected biliary cystadenomas, 1   2   6 7  and 
in those simply treated with aspiration, sclerosis, drain-
age, internal Roux-en-Y drainage or marsupialisation. 8  
Therefore excision, through partial hepatic resection, or 
complete enucleation is advised in all patients suitable for 
surgery. 2   7 8   11  Enucleation must be approached cautiously 
due to the possibility of distortion of surrounding vascu-
lar structures and possible attachment to the Glissonian 
sheath. 1   8  

 In order to improve the preoperative diagnostic specifi -
city and decrease operative risks, a treatment algorithm 
has been recently proposed for patients with suspected 
biliary cystadenomas. 11  The algorithm includes cyst aspi-
ration to measure CEA and CA19-9 levels, and cyst wall 
biopsy whenever possible. 11  The feasibility and usefulness 
of this algorithm needs to be validated by further studies 
and the current recommendation remains complete surgi-
cal resection whenever there is radiological suspicion of 
this condition. 

  Learning points 

 ▶    Biliary cystoadenomas are very rare tumours mostly 
affecting the intrahepatic ducts.  
  Preoperative differential diagnosis with malignant  ▶

cystoadenocarcinoma is very challenging.  
  Surgical resection is recommended as  ▶

biliary cystadenomas can degenerate in 
cystoadenocarcinomas and sarcomas.  
  Ovarian-type stromal histological type is associated  ▶

with better prognosis.      
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