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Summary

Biliary cystic tumors are rare hepatic neoplasms, and knowledge regarding the origin and
pathology of these tumors remains vague. They should be analyzed in more detail. In our
institution, 4 biliary cystic tumor surgeries were performed between December 1999 and
March 2010. Pathological evaluation of resected specimens was performed to evaluate
the characteristics of the intracystic epithelium and to determine the presence or absence
of interstitial infiltrate, ovarian mesenchymal stroma (OMS), luminal communication
between the cystic tumor and the bile duct, and mucin (MUC) protein expression. We
evaluated the following 4 cases: case 1, a 21-year-old woman with a biliary cystadenoma
who underwent extended right hepatectomy; case 2, a 39-year-old woman with a biliary
cystadenoma who underwent left hepatectomy; case 3, an 80-year-old man with a biliary
cystadenoma who underwent left hepatectomy; and case 4, a 61-year-old man with a
biliary cystadenocarcinoma revealing papillary proliferation of atypical epithelium and
interstitial infiltrates who underwent left hepatectomy. Case 3 had papillary proliferation
of the intracystic atypical epithelium but showed interstitial infiltrates. Luminal
communication with the bile duct, centrally or peripherally, was found in all 4 cases.
Only case 2 showed OMS. Immunohistochemical staining revealed the following findings:
cases 1 and 2, MUC1-/MUC2-; case 3, MUC1+/MUC2-; and case 4, MUC1+/MUC2+. It is
important to gather information on more cases of biliary cystic tumors because atypical
cases were observed, where both OMS and luminal communication with the bile duct were
present or absent.

Keywords: Biliary cystic tumors, ovarian mesenchymal stroma, luminal communication with
bile duct

1. Introduction

Biliary cystic tumors, namely biliary cystadenomas or
cystadenocarcinomas, form a unilocular or septated
multilocular cystic cavity containing mucin. Mural
nodules or excrescences may also be observed along the
capsular wall (/-3). The postulated origin of these lesions
is proliferation of the ectopic embryonic tissues that
otherwise aid in the development of the adult gallbladder

*Address correspondence to:

Dr. Suguru Yamashita, Department of Surgery, Kanto
Medical Center NTT EC, Higashi-Gotanda 5-9-22,
Shinagawa-ku, Tokyo 141-8625, Japan.

E-mail: origin0304@yahoo.co.jp

(4). The gross and microscopic characteristics of biliary
cystadenoma and cystadenocarcinoma distinguish these
entities from other hepatic-based cystic lesions, including
simple cysts, degenerating metastatic tumors, bilomas,
hematomas, abscesses, parasitic diseases, polycystic
liver disease, and Caroli disease. Recently, biliary
cystic tumors, which are rare hepatic neoplasms, have
been divided into 2 clinicopathological groups, based
on the presence or absence of ovarian mesenchymal
stroma (OMS) and luminal communication with the
bile duct. Cystic tumors showing OMS in the cyst
wall have been recently classified as mucinous cystic
neoplasms (MCNs), according to the World Health
Organization (WHO) classification of biliary tumors
(5). Intraductal papillary neoplasm (IPN) of the bile
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duct is the proposed term for describing biliary cystic
tumors characterized by the presence of luminal
communication with the bile duct. Excessive mucin
is frequently produced by the neoplastic cells and the
affected bile duct is filled with mucin, showing tubular
or cystic luminal dilatation (6). This disease, which
is distinctly different from MCN, has been recently
recognized as IPN of the bile duct according to the
WHO classification of biliary neoplasms (5).

Each entity resembles MCN and intraductal
papillary mucinous neoplasms (IPMNs) of the
pancreas, respectively. These entities can be regarded
as the biliary counterparts of pancreatic entities (7-
9). The biologic similarities between the biliary and
pancreatic ductal systems have attracted attention
because both organs are derived from the ventral
endoderm of the foregut (/0). Similar tumors such as
IPNs, intraepithelial neoplasms, and MCNs can arise in
biliary and pancreatic ducts (//-13).

We have 4 recorded cases of biliary cystic
tumors over a 10-year period. In this study, our cases
were reclassified and elucidated according to their
clinicopathological features. In addition, we performed
a search of the Japana Centra Revuo Medicina database
and reviewed articles on biliary cystic tumors from 1983
to 2010, with special attention to the presence or absence
of OMS and luminal communication of the bile duct.
The efficacy and relevance of the subclassifications were
analyzed.

2. Case report and review of the literature
2.1. Report of 4 cases

Case 1. The patient was a 21-year-old woman. During
examination for cholangitis, a multilocular cyst was
noted in the right lobe of the liver, and bile duct
cystadenoma was suspected based on the Magnetic
Resonance Imaging findings. In accordance with the
patient's wishes, a wait-and-see approach was adopted;
however, the cyst showed a tendency to increase in size,
and thus, the possibility of a malignant transformation
could not be ruled out. Therefore, an extended resection
of the right lobe of the liver was performed. The resected
specimen showed a multilocular cyst with a maximum
diameter of 11 cm. Further, the cyst contained a viscous,
bile-like substance. Histopathological analysis results
showed that the cyst was lined with simple cuboidal
epithelium showing no atypia, thus establishing the
diagnosis of biliary cystadenoma. No ovarian-like stroma
was observed. Gallstones were found inside the cyst,
suggesting possible communication between the cyst
lumen and peripheral bile ducts. Immunostaining results
showed that both MUC1 and MUC2 were negative.
Case 2. The patient was a 39-year-old woman. A
hepatic cyst was noted as the patient underwent detailed
physical and laboratory examination for abdominal pain.

The findings showed that the cyst tended to grow in size
and that its inner cavity was divided by an emerging
septum. Bile duct cystadenoma was suspected, and the
left liver lobe was resected. A multilocular cyst with a
maximum diameter of 8 cm was found in the resected
specimen. Further, a communication between the
cyst and bile duct (B4) was macroscopically visible.
Histopathological examination results revealed that the
cyst was lined with a single layer of cubic columnar
epithelium, and an ovarian-like stroma with high cell
density was found beneath the epithelium (Figure 1); thus
the condition was diagnosed as bile duct cystadenoma.
Immunostaining results showed that both MUC1 and
MUC2 were negative.

Case 3. The patient was an 80-year-old man. A
computed tomography (CT) scan showed the presence of
a hepatic cyst during follow-up examination for another
disease. Although a wait-and-see approach was adopted,
a solid tumor with a tendency to increase in size was
detected inside the cyst, and the possibility of bile duct
cystadenocarcinoma could not be ruled out. Therefore,
a resection of the left lobe was performed. Macroscopic
examination of the resected specimen revealed a
communication between the cyst and central bile duct.
Further, microscopic findings aided in identifying a
region showing the transition from a normal bile duct
epithelium to an atypical epithelium (Figure 2). No

Figure 1. Histological findings revealed the cyst wall
consisted of a single layer of cuboidal epithelial cells with
ovarian mesenchymal stroma (H & E, x200).

Figure 2. The site of transition from normal biliary
epithelium to the atypical epithelium is shown by the
histological finding (H & E, x200).
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Figure 3. Immunohistochemical examination revealed MUCI1+ (left side)/MUC2- (right side) (x40).

ovarian-like stroma and stromal invasion were observed.
Thus, histological diagnosis of bile duct cystadenoma
was established. However, the finding of an atypical
epithelium inside the cyst suggested that unlike the cases
of patients 1 and 2, the malignant potential was high in
this patient. Immunostaining showed positive results
only for MUC1 (Figure 3).

Case 4. The patient was a 61-year-old man. CT
scan showed a cystic lesion in the hepatic portal region
during follow-up for another disease conducted at our
hospital's Department of Internal Medicine. Progressive
dilation of the intrahepatic bile ducts was confirmed.
Magnetic resonance cholangiopancreatography showed
that the dilation started from the B2 bile duct to the left
hepatic duct. A solid component was detected inside
the B2 bile duct. Mucin-producing cholangiocarcinoma
was suspected; therefore, resection of the left lobe
of the liver was performed. The resected specimen
showed cystic dilation of the intrahepatic bile ducts
and contained a tumor with a maximum diameter of 5
cm. Histopathological analysis of the epithelium inside
the cyst showed a transition from simple cuboidal
epithelium to atypical epithelium with papillary growth
(Figure 4). Stromal invasion was observed at the site
of the solid tumor, leading to the diagnosis of bile
duct cystadenocarcinoma. No ovarian-like stroma was
found. Immunostaining results showed that both MUC1
and MUC?2 were positive (Figure 5).

Preoperative characteristics, treatment procedures,
and histopathological and immunohistochemical
findings of the 4 patients are summarized in Table 1. All
4 patients showed a good postoperative course, were
discharged after the hospital stay with no complications,
and are currently alive with no recurrence.

2.2. Review of the literature (Table 2)
In the 117 biliary cystic tumors reported in the Japana

Centra Revuo Medicina database between 1983
and 2010, the subtype without OMS and luminal

Figure 4. Papillary proliferation of intracystic atypical
epithelium and its interstitial infiltration observed (H & E,
x200).

communication with the bile duct occurred at the
highest frequency [39.3% (n = 46)]. On the other hand,
only 4 tumors (3.4%) were found to have both OMS
and luminal communication with the bile duct. Among
43 tumors with luminal communication with the bile
duct, 35 tumors (81.4%) showed communication
between the main biliary duct and the cystic tumor.
The main biliary duct was defined as the primary and
secondary branches of the biliary tree. As for gender
distribution, the tumors with OMS occurred in all 32
women. Although adenocarcinoma was seen in 2 out of
28 tumors (7.1%) that showed OMS rather than luminal
communication with the bile duct, as many as 28 of the
39 patients (71.8%) with luminal communication with
the bile duct rather than OMS had adenocarcinoma.

3. Discussion

First, it seems reasonable to divide biliary cystic tumors
that originally included biliary cystadenoma and
biliary cystadenocarcinoma into IPN of the bile duct
and hepatic MCN, as is the case for the pancreas. The
existence of OMS contributed to the subclassification
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Figure 5. Immunohistochemical examination reveals MUC1+ (left side)/MUC2+ (right side) (x100 and x40, respectively).

Table 1. Characteristics of our cases

Items Case 1 Case 2 Case 3 Case 4

Gender Female Female Male Male

Age(y) 21 39 80 61

Clinical Findings None Abdominal pain None None

Clinical Diagnosis Biliary cystadenoma Biliary cystadenoma Biliary cystadenoma  Mucus-producing cholangio-

carcinoma

Operative Procedure Extended right hepatectomy  Left hepatectomy Left hepatectomy Left hepatectomy

OMS Absence Presence Absence Absence

Luminal communication  Presence Presence Presence Presence

with bile duct

Atypicality of intracystic ~ Absence Absence Presence Presence

epithelium

Interstitial infiltration Absence Absence Absence Presence

Expression of mucin protein ~ MUC1-/MUC2- MUCI1-/MUC2- MUC1+/MUC2- MUC1+/MUC2+

}raditio.nal histopathological  Biliary cystadenoma Biliary cystadenoma Biliary cystadenoma  Biliary cystadenocarcinoma
iagnosis

New histopathological  IPN of the bile duct MCN and IPN of the bile duct  IPN of the bile duct ~ IPN of the bile duct

diagnosis

OMS, ovarian mesenchymal stroma; MUC, mucin; IPN, intraductal papillary neoplasm; MCN, mucinous cystic neoplasm.

Table 2. Characteristics of the reported cases in our review

@
Items OMS (-) OMS (+) Total
Luminal communication with bile duct (-) 46 (39.3) 28 (23.9) 74 (63.2)
Luminal communication with bile duct (+) (main duct type) 33(28.2) 2 (1.7) 35(29.9)
Luminal communication with bile duct (+) (branch duct type) 6(5.1) 2 (1.7) 8(6.8)
Total 85 (72.7) 32(274) 117 (100)
(b)
Items OMS (-) OMS (+)
Luminal communication with bile duct (-)
Female 31/46 (67.4) 28/28 (100)
Male 15/46 (32.6) 0/28 (0)
Adenocarcinoma 29/46 (63.0) 2/28 (7.1)
Adenoma 17/46 (37.0) 26/28 (92.9)
Luminal communication with bile duct (+)
Female 21/39 (53.8) 4/4 (100)
Male 18/39 (46.2) 0/4 (0)
Adenocarcinoma 28/39 (71.8) 1/4 (25)
Adenoma 11/39 (28.2) 3/4 (75)

Values in parentheses are percentages. OMS, ovarian mesenchymal stroma. The main biliary duct was defined as the primary and secondary

branches of the biliary tree.
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of biliary cystic tumors in epithelial tumors of the liver,
analogous to IPMN and MCN in pancreatic epithelial
tumors, according to the WHO classification. As seen
in case 4 from our institution, a mucus-producing
cholangiocarcinoma or an intra-bile duct tumor growth
type of intrahepatic cholangiocarcinoma, which showed
a poor tendency for interstitial infiltration, might be
involved in IPN of the bile duct. In contrast to cases
1, 3, and 4, which were considered typical IPN of
the bile duct because they lacked OMS but showed
luminal communication with the bile duct, case 2
was an atypical form because it showed both luminal
communication with the main biliary duct and OMS.
Occasionally, we have seen atypical forms of pancreatic
mucin-producing pancreatic neoplasms, including
IPMN and MCN (74).

Second, the presence or absence of MUC1 and
MUC?2 expression could be an indicator of the
malignant grade of the tumor. During the past several
years, a number of human mucins (MUC1-MUCD9)
have been identified (/5-23). MUCI is a membrane-
associated glycoprotein with an extracellular domain
consisting of a variable number of highly conserved
tandem repeats of 20 amino acids, a transmembrane
domain, and a cytoplasmic tail of 69 amino acids
(24,25). MUC2-MUCT7 are expressed by secretory
cell types (26,27), whereas MUCS8 and MUC9 are
expressed in the reproductive tract tissues (22,23).
MUC?2 expression has been frequently observed in
biliary papillary tumors, including non-invasive tumors
and invasive lesions (tubular adenocarcinoma and
mucinous carcinoma), whereas MUCI expression is
commonly found in tubular adenocarcinoma cases
but rarely in non-invasive tumors and mucinous
carcinoma (28). Pancreatic IPMN is commonly divided
into 4 histopathological subtypes: pancreatobiliary,
intestinal, gastric, and oncocytic subtypes. These
subtypes correlate well with tumor cellular atypism
(28). The pancreatobiliary, intestinal, and oncocytic
subtypes tend to occur in the main pancreatic duct-
type IPMN and are frequently associated with invasive
carcinoma. However, the gastric type tends to occur
in branched-type IPMN and appears to be benign
(29). Furthermore, these subtypes show differences
in MUC expression. The pancreatobiliary, intestinal,
oncocytic, and gastric subtypes are often MUCI1+/
MUC2+, MUCI1-/MUC2+, MUC1+/MUC24+, and
MUCI1-/MUC2-, respectively. Thus, either MUC1+
or MUC2+ seems to be associated with an increased
risk of malignancy. In the above mentioned cases,
case 3 showed atypical epithelial cells and was
MUCI1+/MUC2-, and case 4, which included papillary
proliferation of atypical epithelium and interstitial
infiltration, was MUC1+/MUC2+. In contrast, cases 1
and 2, which had normal intracystic simple cuboidal
epithelium, were MUC1-/MUC2-. Furthermore, Zen
et al. revealed that IPN of the bile duct commonly was

MUC1+/MUC2+, whereas pancreatic IPMN was often
MUCI1-/MUC2+ (30). Therefore, although IPN of the
bile duct and pancreatic IPMN are thought to be related
diseases, the former should be given more attention
because it might have a higher malignant potential.
MUC immunohistochemistry, which is the prevalent
technique in pancreatic IPMN, could provide a good
indication of the malignancy grade of IPN in the bile
duct.

Interestingly, our analysis of these past cases
revealed that biliary cystic tumors with OMS all
occurred in women as equally as the findings in
pancreatic IPMN. Similarly, the cases without OMS
had a higher tendency to be adenocarcinoma than cases
with OMS. Thus, clinicopathological subclassification
of biliary cystic tumors, according to the presence or
absence of OMS and luminal communication with
the bile duct, is required for further recognition of
the pathophysiology and prognosis. However, since
several intermediate or transitional types have been
detected, with the exception of the typical type, further
accumulation and elucidation of clinical cases are
required.

Since many cases with malignant potential or
malignancy itself were observed, such as our case
series, radical hepatic resection is the recommended
treatment for IPN of the bile duct and hepatic MCN
as long as the patient is operable. All 4 of our patients
survived and showed no recurrence.

In conclusion, research on more cases of biliary
cystic tumors must be conducted and it is reasonable
and appropriate to subclassify biliary cystic tumors
according to the presence or absence of OMS and
luminal communication with the bile duct. Hepatic
resection is recommended as the curative treatment for
biliary cystic tumors because they reveal various grades
of malignancy.
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