
INTRODUCTION 

Wheeler et al. (1) first reported biliary cystadeno-
ma with mesenchymal stroma (BCMS) in 1985.
BCMS has multilocular cysts with outer capsules
and internal septa. The wall of the tumor is smo-
oth and without papillary projections (2,3). Dilata-
tion of the bile duct is rare. Histologically, the
epithelium is single-layered cuboid to columnar
cells, and under the epithelium lies the mesench-
ymal stroma (MS), which is a dense proliferation
of abundant spindle-shaped cells (1,4,5), immuno-
histochemically positive for estrogen receptor (ER)

and progesterone receptor (PgR) (3). Although
BCMS is basically benign, it has malignant poten-
tial. Therefore, the recommended treatment is
complete resection (5-7). Preoperative diagnosis is
difficult and the final diagnosis is usually achie-
ved by histological examination. 

Here, we report two cases in which the preoperati-
ve diagnosis of BCMS was made based on the cha-
racteristic imaging features. We provide characte-
ristic imaging figures that are remarkably helpful
for the preoperative diagnosis. 

Manuscript received: 25.07.2010 Accepted: 23.12.2010

Turk J Gastroenterol 2011; 22 (6): 631-635
doi: 10.4318/tjg.2011.0277

Address for correspondence: Masatoshi NAKAGAWA
Toranomon Hospital, Department of Gastroenterological Surgery,
Minato-Ku, Japan
Phone: +81 335 88 11 11
E-mail: masatoshi_nakagawa04@yahoo.co.jp

Successful preoperative diagnosis of biliary 
cystadenoma with mesenchymal stroma and its 

characteristic imaging features: Report of two cases
Masatoshi NAKAGAWA, Masamichi MATSUDA, Hashimoto MASAJI, Watanabe GORO

Department of Gastroenterological Surgery, Toranomon Hospital, Minato-Ku, Japan

Mezanflimal stromal› bilier kistadenomu olan ve preoperative tan› koydu¤umuz iki olguyu rapor ediyoruz. Radyolojik olarak 3 özel-
li¤i vard›r. ‹lki, tümörler ve safra kanal› aras›nda iletiflim yoktur. ‹kincisi, tümörün duvar› düzgündür ve içerisindeki septa “kistin
içinde kist” görünümüne sahiptir. Üçüncüsü ise nadiren görülen safra kanal›n›n intraduktal papiller musinöz tümörü için karak-
teristik olan papiller projeksiyonlard›r. Preoperatif tan› için belirgin flekilde yard›mc› olan karakteristik figürleri sunuyoruz.

Anahtar kelimeler: Bilier kistadenom, mezanflimal stroma, kistin içinde kist görünümü, müsinöz kistik neoplazi

We report two cases of biliary cystadenoma with mesenchymal stroma, in which we reached a preoperative diagnosis. There are three
characteristics in imaging. First, there is no communication between the tumors and biliary ducts. Second, the wall of the tumor is
smooth and septa inside the tumor result in a “cysts-in-cyst” appearance. Third, papillary projections that are characteristic of the
intraductal papillary mucinous neoplasm of the bile duct are rarely seen. We provide characteristic figures that are remarkably
helpful for the preoperative diagnosis. 
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CASE REPORT

Mezanflimal stromal› bilier kistadenomun preoperatif baflar›l› tan›s› ve
karakteristik radyolojik bulgular›: ‹ki olgu sunumu



CASE REPORTS 

Case 1

A 40-year-old woman with an unremarkable past
medical history and family history developed epi-
gastralgia. Abdominal ultrasonography (US) per-
formed two years previously at another hospital
revealed a multicystic tumor in the liver. She had
not received any treatment and her symptoms re-
mained. Because follow-up US revealed a gradual
increase in the tumor size, she was referred to our
hospital for further examination. 

The physical examination was normal, as were la-
boratory tests including liver function and tumor
markers such as carcinoembryonic antigen (CEA)
and carbohydrate antigen 19-9 (CA19-9). Hepati-
tis virus serology was negative. Abdominal US re-
vealed a multilobular cyst in the medial segment
of the liver; the mass was 6 cm in diameter, with
thin internal septa. No papillary projections were
detected (Figure 1). Doppler color US demonstra-

ted blood flow in the septa. Magnetic resonance
imaging (MRI) showed a 6-cm diameter multilobu-
lar cyst with internal septa in the medial segment
of the liver. The wall of the cyst was smooth, and
neither papillary projections nor solid components
were observed within the tumor. The cystic fluid
was hypointense on T1-weighted imaging and
hyperintense on T2-weighted imaging (Figure 2).
It was revealed by endoscopic retrograde cholangi-
opancreatography (ERCP) that there was no com-
munication between the cyst and the intrahepatic
bile duct. There was no filling defect in the bile
duct, and it suggested that no mucus was present
(Figure 3). Imaging tests accordingly suggested a
preoperative diagnosis of BCMS. Partial hepatic
resection of segments 4 and 5 was performed wit-
hout intraoperative complications.

Macroscopically, the resected tumor was a multi-
lobular cystic tumor, 6 cm in diameter, with a
thick capsule and septa. The wall of the tumor was
smooth, and no papillary projections were seen
(Figure 4). The cyst fluid was odorless, yellowish
brown and mucinous, and its CA19-9 level was
3,796,000 U/ml. Histological examination revealed
a single layer of mucosal epithelial cells without
heteroplasia. Underlying the epithelium was MS,
a dense proliferation of abundant spindle-shaped
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FFiigguurree  11.. Case 1. US revealed a multilobular cyst in the medial
segment of the liver, measuring 6 cm in diameter with internal
septa.

FFiigguurree  22.. Case 1. MRI showed a 6-cm diameter multilobular
cyst with septa in the medial segment of the liver. The wall of
the cyst was smooth, and neither papillary projections nor solid
components were seen. The cystic fluid was hypointense on T1-
weighted imaging and hyperintense on T2-weighted imaging.



cells (Figure 5). The stroma was immunohistoche-
mically positive for ER and PgR. The final diagno-
sis was BCMS.

The postoperative course was uneventful and the
patient was discharged two weeks after the opera-
tion. There was no evidence of recurrence in the
three-year period since the operation.

Case 2

A 65-year-old woman had undergone abdominal
US as part of an annual medical check-up three
years previously. This revealed a multilobular cyst
in the left lobe of the liver. As she had no symp-
toms at that time, she did not receive any treat-
ment. However, three years later she developed
right upper quadrant pain and was referred to our
hospital for further examination and treatment.

Her past medical history included an appendec-
tomy at age 22. Her sister had been diagnosed
with simple hepatic cysts. The physical examinati-
on was normal, and laboratory tests were within
normal limits, with the exception of elevated se-
rum levels of tumor markers (CA19-9, 8920 U/ml;
DUPAN-2, 1447 U/ml). US revealed a multilobu-
lar cyst, 10 cm in diameter, in segment 4 of the li-
ver. The cyst had internal septa and it looked as if
there were several cysts within a cyst, a “cysts-in-
cyst” appearance. Some of the septa showed Dopp-
ler color flow. Neither solid areas nor papillary

projections were seen. There were many other
simple cysts in both lobes of the liver. MRI showed
a 10-cm diameter multilobular cyst with internal
septa in segment 4 of the liver. The wall and the
septa of the cyst were smooth, and neither papil-
lary projections nor solid components were seen.
The interior of the cyst was hypointense on T1-we-
ighted imaging and hyperintense on T2-weighted
imaging (Figure 6). ERCP showed that there was
no dilatation of the bile duct or the pancreatic
duct. There was a slight stenosis of the left hepa-
tic duct, caused by compression from the tumor.
No communication between the cyst and the intra-
hepatic bile duct was observed. There was no fil-
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FFiigguurree  33.. Case 1. ERCP revealed no communication between
the cyst and the intrahepatic bile duct. There was no filling de-
fect in the bile duct, and it suggested that no mucus was present.

FFiigguurree  44.. Case 1. The resected tumor was a multilobular cystic
structure, 6 cm in diameter, with a thick outer capsule and inter-
nal septa. The wall of the tumor was smooth and no papillary
projections were seen.

FFiigguurree  55.. Case 1. Microscopic examination revealed a single la-
yer of mucosal epithelial cells without heteroplasia. Underlying
the epithelium was MS, a dense proliferation of abundant spind-
le-shaped cells.



ling defect in the bile duct. Those studies sugges-
ted a preoperative diagnosis of BCMS. Left hepa-
tectomy with cholecystectomy was performed. The
resected material contained a 10-cm diameter cyst
with internal septa. Neither papillary projections
nor solid components were seen. Multiple unilobu-
lar cysts, of which the largest was 3 cm in diame-
ter, were also observed in the specimen. The levels
of CA19-9 and CEA in the cyst fluid were
26,190,000 U/ml and 4.5 μg/L, respectively.

Histological examination revealed a single layer of
cuboid to columnar epithelial cells without papil-
lary or ductal proliferations. No atypia was seen in
the epithelium, which was surrounded by MS con-
sisting of dense proliferation of spindle-shaped
cells, immunohistochemically positive for ER and
PgR. The resected margin was negative. The final
diagnosis was BCMS. Serum levels of CA19-9 and
DUPAN-2 declined remarkably to 20 U/ml and
123 U/ml, respectively, after the operation.

The patient’s postoperative course was uneventful
and she was discharged 13 days after the operati-
on. Two years after the operation, no evidence of
recurrence was seen.

DISCUSSION 

Wheeler et al. (1) first reported 17 cases of BCMS
in 1985. The entity is characterized by three dis-
tinct layers: (1) an epithelial layer of mucin-produ-
cing columnar to cuboidal cells lining the cysts; (2)
a layer of undifferentiated mesenchymal cells,

usually less than 3 mm in thickness, underlying
the epithelial lining; and (3) just outside the stro-
mal band of cells, a dense layer of collagenous con-
nective tissue, usually 2-5 mm in thickness (1).

The histogenesis of BCMS remains unclear, altho-
ugh there are various hypotheses. Devaney et al.
(4) suggested that the tumor may arise from ecto-
pic ovarian tissue, while Akwari et al. (5) and Sub-
ramony et al. (2) proposed that it may arise from
immature endoderm or mesoderm of the liver or
biliary duct. There are also reports of BCMS oc-
curring in oral contraceptive users, suggesting
that estrogen-containing oral contraceptives may
promote these tumors (3).

Biliary cystadenoma with mesenchymal stroma
(BCMS) is usually diagnosed as a cystic lesion in
the liver before an operation. Then, after it is re-
sected, it is revealed as BCMS histologically. Pre-
operative diagnosis of BCMS is rare. We experien-
ced two cases of BCMS in which the diagnoses we-
re achieved preoperatively based on the characte-
ristic imaging figures. 

The differential diagnosis of BCMS from other cys-
tic diseases of the liver is important. The differen-
tial diagnosis includes biliary intraductal papil-
lary mucinous cystic tumors (neoplasm) (IPMN),
simple liver cyst, parasitic cyst (particularly hyda-
tid cyst), hematoma, post-traumatic cyst, liver
abscess, congenital cyst, and polycystic disease.

Some cases reprinted as cystadenomas of the liver
may include both BCMS and biliary IPMN. Altho-
ugh it is difficult to differentiate BCMS from
IPMN preoperatively, we insist that these two en-
tities can be differentiated by imaging features. 

There are three main characteristics in imaging.
First, in BCMS, the wall of the tumor is smooth,
and septa inside the tumor result in a cysts-in-cyst
appearance. Second, papillary projections that are
characteristic of biliary IPMN are rarely seen.
Third, there is no communication between tumors
and biliary ducts. On the contrary, in biliary
IPMN, there are dilated bile ducts caused by large
quantities of mucus secreted by the tumor, and
communication between the tumor and the intra-
hepatic bile ducts was also detected (8). 

Because BCMS can recur after incomplete resecti-
on or drainage and because it has the potential for
malignant change, the recommended treatment is
complete resection (5-7). A margin of normal liver
should be ensured, and in some cases, a lobectomy
is recommended.
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FFiigguurree  66.. Case 2. MRI showed a 10 cm diameter multilobular
cyst with internal septa in segment 4 of the liver. The cystic flu-
id was hypointense on T1-weighted imaging and hyperintense
on T2-weighted imaging.



Although BCMS has malignant potential, those le-
sions that do show malignant change (cystadeno-
carcinoma with MS) grow slowly and have better
prognosis than other cystadenocarcinomas (witho-
ut MS) (4,5,7). Most patients with BCMS have
symptoms such as abdominal pain, abdominal dis-
comfort, jaundice, and nausea (3,5,9-11).

About 20% of the BCMS patients in the literature
were reported to have elevated liver function tests
(5). Serum CA19-9 levels are believed to be a valu-
able marker in the diagnosis and postoperative
monitoring of BCMS since they are reported to re-
turn to normal after complete resection, as in our
Case 2 (2,3). The preoperative serum level of DU-
PAN-2 was also high, and normalized after resec-
tion of the tumor in our Case 2. However, no other
reports provide information regarding the utility
of DUPAN-2 in BCMS. Elevation of CA19-9 and
CEA levels can be observed in cystic fluid of this
tumor (3), unlike in simple cysts and polycystic li-
ver disease (2), but there is no evidence as to whet-

her or not the level of these markers is related to
malignant potential. 

Shiono et al. (12) reported the concept of extraova-
rian mesenteric mucinous cystic neoplasms
(MCN). Extraovarian MCN includes biliary MCN,
and its characteristics are similar to those of
BCMS. Although the consensus has not been reac-
hed, BCMS may become incorporated into the con-
cept of biliary MCN. 

Biliary cystadenoma with mesenchymal stroma
(BCMS) (biliary MCN) is a rare entity, and the
number of reported cases is as yet very small. Pre-
operative diagnosis of BCMS has been rare so far,
but we strongly insist that it is possible using seve-
ral images such as US, computed tomography (CT),
MRI, and ERCP. Based on characteristic imaging
features, more BCMS will be diagnosed preoperati-
vely, and accumulation of the cases can be achieved.
It is important to accumulate the cases of BCMS to
clarify the nature of the tumor and to construct gu-
idelines for adequate diagnosis and treatment. 

Characteristic imaging features of BCMS
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