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Biliary cystic tumors with bile duct
communication: a cystic variant of intraductal
papillary neoplasm of the bile duct
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Biliary cystic tumors, which are also called biliary cystadenoma and cystadenocarcinoma, are thought to be a
heterogeneous disease entity, and some of them are known to show a luminal communication to the bile duct.
In this study, we examined the clinicopathological features of nine cases of biliary cystic tumors with bile duct
communication. They were composed of five males and four females with an average age of 67 years (52-84
years). They were multilocular (eight cases) or unilocular (one case), and all cases contained mucinous fluid. A
direct luminal communication with the bile ducts was identified in five cases on preoperative or intraoperative
cholangiographies. Biliary cystic tumors examined in this study were histologically adenoma (one case),
adenocarcinoma in situ (six cases), and adenocarcinoma associated with microinvasive mucinous carcinoma
(two cases). One case of adenocarcinoma in situ also had the adenoma component (adenocarcinoma in
adenoma). Dysplastic mucinous epithelium proliferated in flat, micropapillary and papillary fashions within the
intracystic spaces. Intraepithelial neoplasm was observed within non-dilated adjacent bile ducts, suggesting a
direct luminal communication between the cystic tumors and the bile duct. Ovarian-like stroma was not
observed in their walls in any cases. Inmunohistochemically, seven cases expressed MUC1 or MUC2 in the
neoplastic biliary epithelium. All cases except one were alive without any evidences of tumor recurrence after
total excision (3—-156 months after surgery). These clinicopathological features resembled those of intraductal
papillary neoplasm of the bile duct, which had been reported as a biliary counterpart of pancreatic intraductal
papillary mucinous neoplasm. In conclusion, biliary cystic tumors with bile duct communication could be
regarded as intraductal papillary neoplasm with a prominent cystic dilatation of the bile duct and mucin
retention, rather than true biliary cystic neoplasms.
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Biliary cystic tumors are rare neoplasms occurring
in the liver and less frequently in the extrahepatic
biliary system."* They account for less than 5% of
the reported cystic lesions of the liver.>* According
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to WHO classification of tumors, biliary cystic
tumors are called biliary cystadenoma and cystade-
nocarcinoma, which are not defined histologically
in detail but rather more clinically defined by
cystic tumor lined by neoplastic biliary epithelium
without any preceding conditions such as cystic
congenital malformation.” Therefore, biliary cystic
tumors are histologically heterogeneous with regard
to tumor cell types (mucinous or non-mucinous)
and tumor stroma (presence or absence of ovarian-
like stroma).”™* The most common type is mucinous
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cystadenoma with ovarian-like stroma occurring
only in females.* Most of the reported cases had no
luminal communication between cystic tumors
and the bile duct, although recent advances in the
imaging modalities revealed a direct luminal com-
munication to the bile duct in some cases.>”
However, it has not been clarified whether biliary
cystic tumors with or without bile duct communi-
cation might reflect a distinct tumor or a different
manifestation of the same tumor.

In the pancreas, two types of cystic neoplasms
resembling biliary cystic tumors could occur. The
first is mucinous cystic neoplasms,® and the other is
intraductal papillary mucinous neoplasm of the
pancreas (IPMN-P).° While there had been some
confusion and controversy on clinical distinction
between these two tumors in earlier times,’®"" the
clinical and pathological differentiations of these
two tumors are now accepted worldwide after
reaching the definition of pancreatic mucinous
cystic neoplasms.'*'® That is, mucinous cystic
neoplasms of the pancreas were pathologically
defined as having ovarian-like stroma, and those
tumors usually occur in females and do not have a
luminal communication with the pancreatic duct.?
In contrast, IPMN-P, which does not have ovarian-
like stroma, occurs in both genders and has a
communication to the pancreatic ductal system.’
That is, most cases previously reported as pancreatic
mucinous cystic neoplasms with a luminal commu-
nication to the pancreatic duct or occurring in male
patients are now thought to be IPMN-P.***°

Recently, great attention is being drawn to
intraductal biliary tumors. In 2001, we reported a
characteristic intraductal papillary tumor of the bile
duct associated with hepatolithiasis as a biliary
counterpart of IPMN-P (intraductal papillary neo-
plasm of the bile duct: IPN-B).*® After that, it was
reported that IPN-B could occur in the bile ducts
without any preceding conditions.””'® IPN-B was
pathologically characterized by prominent intra-
ductal papillary proliferation with delicate fibro-
vascular cores, the acquisition of gastro-intestinal
phenotypes, frequent mucin hypersecretion, and

common association with invasive mucinous carci-
noma."*?° Tumor-cell immunophenotypes and their
alteration during tumor progression resembled those
of IPMN-P, which supported a close relationship
between IPN-B and IPMN-P.?° IPN-B was usually
associated with local dilatation of the affected bile
duct. Those experiences of IPN-B cases prompted us
to test whether some cases of biliary cystic tumors,
especially those having bile duct communication,
might belong to IPN-B.

In this study, we examined the clinicopathologi-
cal characteristics of biliary cystic tumors with bile
duct communication to verify our hypothesis that
those tumors with a ductal communication might be
a cystic variant of IPN-B.

Materials and methods
Case Selection

A total of nine cases of biliary cystic tumor were
obtained from the hepatobiliary disease files of the
Department of Human Pathology, Kanazawa Uni-
versity Graduate School of Medicine and affiliated
hospitals in Japan between 1994 and 2005. Biliary
cystic tumor used in this study was found to show
a luminal communication to the bile ducts on
radiological images or pathological examinations
(described in the Result Section). Ages and genders
are shown in Table 1. No cases had any preceding
biliary diseases, such as primary sclerosing cholan-
gitis, hepatolithiasis, choledochal cyst or Caroli’s
disease. All cases used in this study were surgically
resected cases (five cases, left hepatectomy; two
cases, segmentectomy; one case, right hepatectomy;
and one case, left hepatectomy with upper choledo-
chectomy).

Pathological Examination

Surgically resected material was macroscopically
examined after immersion in formalin and parallel
incision at 5-mm intervals. We examined the

Table 1 Clinical features and survival status of 9 cases of biliary cystic tumor examined in this study

Case  Age/gender Clinical presentation Tumor location

Treatment Survival status®

and hepatic hilum

1 78/M Epigastralgia Left medial segment  Left lobectomy Alive NED, 56 months

2 84/M Epigastralgia Left lateral segment Segmentectomy Alive, NED, 5 months

3 52/F Deep in urinary color Left medial segment  Left lobectomy Alive, NED, 28 months
4 77/M Anemia Left lateral segment Segmentectomy Alive, NED, 3 months

5 83/M Right hypochodrial pain  Left medial segment  Left lobectomy Alive, NED, 15 months
6 72/F Liver dysfunction Right anterior segment Right lobectomy Alive, NED, 156 months
7 70/F Epigastralgia Left medial segment  Left lobectomy Died, 1 month

8 66/M Epigastralgia Left medial segment  Left lobectomy Alive, NED, 134 months
9 52/F Epigastralgia Left medial segment ~ Left lobectomy with upper ~ Alive, NED, 28 months

choledochectomy

a .
Duration after surgery.
NED, no evidence of disease.
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macroscopic characteristics of biliary cystic tumors
with regard to cystic types (unilocular or multi-
locular), intracystic content, and an association with
papillary or nodular lesions. A ductal communica-
tion was macroscopically examined using probes on
surgically resected tissues. Next, formalin-fixed and
paraffin-embedded specimens were prepared, and
4 um sections were cut for routine hematoxylin and
eosin (H&E) staining, mucin histochemical staining
and immunohistochemical staining. The micro-
scopic characteristics of biliary cystic tumors were
examined with emphasis on tumor cell types,
degrees of tumor cell atypia, papillary proliferation,
mucin over-production and the possible association
with invasive lesions. Biliary cystic tumors were
considered to have a microscopic communica-
tion to the bile duct in that tumor cells were
observed in the pre-existing bile ducts around the
cystic tumors on histological specimens (intraductal
spreading).

Classification of Tumor-Cell Types

We classified tumor cells into four types according
to those of IPMN-P:*'-** (1) the pancreaticobiliary
type, resembling biliary or pancreatic epithelium
and composed of columnar cells with eosinophilic
cytoplasm and round nuclei; (2) the intestinal type,
resembling intestinal adenoma or adenocarcinoma
characterized by stratified tall columnar cells with
some goblet cells; (3) the gastric type, composed of
columnar cells with abundant intracytoplasmic
mucin; (4) the oncocytic type, characterized by
abundant eosinophilic cytoplasm and round nuclei.

Mucin Histochemistry

Histochemical observations of mucin were carried
out using periodic acid-Schiff staining after diastase
digestion for neutral mucin and combined high-iron
diamine and alcian blue (pH2.5) staining for acidic
sulfomucin and sialomucin. Intracellular and extra-
cellular mucin positive only for alcian blue was
regarded as sialomucin, and that positive for high-
iron diamine with or without simultaneous alcian
blue was regarded as sulfomucin. Mucin production
on the periodic acid-Schiff, high-iron diamine
and alcian blue staining was semiquantitatively
classified into four categories on the basis of the
percentage of positive cells: —(negative), 0%; 1+
(focal), 1 to 10%; 2+ (moderate), 11 to 50%; 3 +
(extensive) more than 50%.

Immunohistochemistry

Immunostainings of MUC1, MUC2, MUC5AC, carbo-
hydrate antigen 19-9 (CA19-9), carcinoembryonic
antigen (CEA), estrogen receptor (ER) and proges-
terone receptor (PgR) were performed using the

Biliary cystic tumors
Y Zen et al

EnVision+ system (Dako Cytomation, Glostrup,
Denmark). Deparaffinized sections used for MUC2,
MUC5AC, CEA, ER and PgR were microwaved in
10 mM citrate buffer (pH 6.0) for 20 min. After the
blocking of endogenous peroxidase and incubation
in normal goat serum (1:10; Vector Laboratories,
Burlingame, CA, USA) for 20min, the deparaffi-
nized sections were incubated overnight at 4°C with
primary monoclonal antibodies: MUC1 (clone DF3;
1:100; Toray Fuji Bionics, Tokyo, Japan), MUC2
(clone Ccp58; 1:100; Novocastra Laboratories, New-
castle, UK), MUC5AC (clone CLH2; 1:100; Novocas-
tra Laboratories), CA19-9 (clone 1116NS19-9; 1:10
dilution; CIS bio international, France), CEA (clone
1I-7; 1:100; Dako Cytomation), ER (clone 1D5; 1:100
dilution; Dako Cytomation), and PgR (clone 16; 1:40
dilution; Novocastra Laboratories). The sections
were then incubated at room temperature for 1h
with goat anti-mouse immunoglobulins conjugated
to peroxidase labeled-dextran polymer (EnVision +;
Dako Cytomation). The reaction products were deve-
loped by immersing the section in a 3,3’-diamino-
benzidine tetrahydrochloride (DAB) solution con-
taining 0.03% hydrogen peroxide. Nuclei were
lightly counterstained with hematoxylin.

The expression of MUC1, MUC2, MUCS5AC,
CA19-9 and CEA on tumor cells was evaluated
semiquantitatively into four scores, according to the
percentage of positive cells in the individual lesion:
—(negative), 0%; 1+ (focal), 1 to 10%; 2+ (moder-
ate), 11 to 50%; 3+ (extensive) more than 50%.
We examined nuclear expression of ER and PgR
on subepithelial stromal cells.

Double Immunostaining for CDX2 and MUC2

Double immunohistochemical staining was per-
formed to assess the simultaneous detection of
CDX2 and MUC2 in neoplastic biliary epithelium.
The deparaffinized sections were incubated with
normal goat serum (1:10, Vector Laboratories) for
20min, immersed in 10mM citrate buffer and
heated in a microwave oven at 95°C for 20 min,
and then incubated with mouse monoclonal anti-
body to CDX2 (clone CDX2-88; 1:100; BioGenex, San
Ramon, CA, USA) and rabbit polyclonal antibody to
MUC?2 (clone H-300; 1:100; Santa Cruz Biotechno-
logy, Santa Cruz, CA, USA) overnight at 4°C. The
reaction product was visualized with fluorescent
goat anti-mouse or anti-rabbit IgG antibody (1:500,
Molecular Probes Inc., Eugene, OR, USA), and
observed under fluorescent microscopy.

Statistical Analysis

Statistical analysis was performed using the
Mann-Whitney U-test. A probability of P<0.05
was considered statistically significant.
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Results
Clinical and Radiological Characteristics

Clinical features of nine cases of biliary cystic tumor
are shown in Table 1. Biliary cystic tumors occurred
almost equally in both genders (five males and four
females). Epigastralgia was the commonest subjec-
tive symptom. Case 3 was jaundiced. Case 4 was
found to have anemia during medical follow-up for
cerebral hemorrhage. Case 6 was found to have
serological liver dysfunction on a periodic medical
examination. Serum levels of CA19-9 and CEA were
within normal range in all cases.

All cases underwent radiological examinations,
such as computed tomography (CT) and magnetic
resonance imaging (MRI), and found to have multi-
locular (eight cases) or unilocular cystic tumors (one
case) in the liver (Figure 1a and b). Mural nodules
were also detected in every case on radiological
images (Figure 1a). The left hepatic lobe was more
commonly affected (Table 1). All cystic tumors were
located within the liver, and a multilocular cystic
tumor of case 3 protruded into the hepatic hilum
(Figure 1b). Endoscopic retrograde cholangiography
(ERC) revealed a luminal communication between
cystic tumors and the bile ducts in four cases (cases
3, 6, 7 and 9) (Figure 1c). In addition, cases 7 and
8 underwent intraoperative cholangiography from
cystic tumors (cystgraphy), which revealed a direct
luminal communication between intracystic spaces
and the bile duct in both cases. In case 3, an
intrahepatic cystic tumor with protrusion into the
hepatic hilum was found to have a communication
to the right hepatic duct on ERC. Mucinous
discharge from Vater’s ampulla was not observed
on endoscopic examination during ERC in any
cases. Surgical treatments were performed in all
cases based on the radiological diagnosis of biliary
cystadenoma or cystadenocarcinoma.

Gross Findings

Macroscopically, the average tumor size was 6.1 cm
(range: 2.5-20.0cm). Eight cases were multilocular
cystic tumors, and the remaining case (case 8) was a
unilocular cystic tumor (Figure 2, Table 2). All cystic
tumors contained mucinous fluid, which was
associated with hemorrhage in two cases (cases 2
and 4). Except for mural nodules, the internal
surfaces of the cystic tumors were generally smooth
or finely granular. Papillary mural nodules, ranging
from 0.5 to 3.2cm, were observed in all cases.
Macroscopically, a communication between cystic
tumors and the bile duct could not be confirmed in
any of the cases, including cases 3, 6, 7, 8 and 9,
which were found to have ductal communication on
cholangiography, as mentioned above.

Histological Findings

Biliary cystic tumors were composed of the flat,
micropapillary and papillary proliferation of dys-
plastic tumor cells (Figure 3). Prominent papillary
proliferation with delicate fibrovascular cores
was observed especially in mural nodules. Based
on a tumor-cell classification of IPMN-P mentioned
in the Materials and Methods,?'2* nine cases were
classified into three types: cases 1 and 2 into
the gastric type; cases 3, 4, 6, 7, 8 and 9 into the
pancreaticobiliary type; and case 5 into the onco-
cytic type (Figure 4 and Table 2). The intestinal type
tumor was not observed in this study. The histo-
logical grade of each tumor is shown in Table 2. Two
cases of the gastric type (cases 1 and 2) had adenoma
components; and, in addition, case 2 was associated
with non-invasive adenocarcinoma foci (adenocar-
cinoma in adenoma) (Figure 5). In contrast, seven
cases of the pancreaticobiliary or oncocytic types
were all histologically adenocarcinoma without

Figure 1 Radiological imagings of biliary cystic tumor. (a) Contrast-enhanced CT reveals multilocular cystic tumor with mural nodules
(arrow). (b) Magnetic resonance cholangiography (MR cholangiography) reveals multilocular cystic tumor around the hepatic hilum.
(c) Contrast medium is focally observed in the intracystic space (arrowheads) on endoscopic retrograde cholangiography, suggesting

a communication between cystic tumor and biliary tract (case 3).
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Figure 2 Macroscopic pictures of biliary cystic tumors. Multilocular (a) and unilocular cystic tumors (b) have intracystic papillary

lesions (asterisk in a and arrow in b) (a: case 4, b: case 8, white bar: 1.0 cm).

Table 2 Pathological and immunohistochemical characteristics of 9 cases of biliary cystic tumor

Case Size Type Histological Tumor-cell type PAS HID AB MUC1 MUC2 MUC5AC CA19-9 CEA
(cm) of cyst diagnosis
1 12.7 Multilocular Adenoma Gastric 3+ 1+ 3+ - - 3+ — -
2 20.0 Multilocular CIS in adenoma Gastric 3+ 2+ 3+ - - 3+ 2+ -
3 7.5 Multilocular CIS Pancreaticobiliary 3+ - 2+ - 1+ 3+ - -
4 3.7 Multilocular CIS Pancreaticobiliary 3+ 1+ 3+ 2+ — 3+ 3+ 2+
5 3.0 Multilocular CIS Oncocytic 3+ 2+ 3+ 1+ 2+ 3+ 1+ 1+
6 2.5 Multilocular CIS Pancreaticobiliary 3+ 2+ 3+ 1+ 2+ 3+ 2+ -
7 3.0 Multilocular CIS Pancreaticobiliary 3+ - 3+ 2+ - 3+ 1+ -
8 4.3 Unilocular  Microinv mucinous ca Pancreaticobiliary 3+ 2+ 3+ 2+ 2+ 3+ - -
9 8.2 Multilocular Microinv mucinous ca Pancreaticobiliary 3+ 1+ 2+ 1+ - 3+ 1+ -
Total 100% 78% 100% 67% 44% 100% 67% 22%

CIS, carcinoma in situ; microinv mucinous ca, microinvasive mucinous carcinoma; PAS, periodic acid-Schiff after diastase digestion; HID, high-
iron diamine; AB, alcian blue, —, negative; 1+, positive in 1-10% of tumor cells; 2+, positive in 11-50% of tumor cells; 3+, positive in more than

50% of tumor cells.

adenoma components. Cases 3, 4, 5, 6 and 7 were
papillary adenocarcinoma in situ, whereas cases
8 and 9 were associated with focal microinvasion
of mucinous carcinoma, which consisted histo-
logically of extravasated mucin with floating carci-
noma cells (Figure 6). The cyst wall was composed
of fibrous connective tissue with focal lymphocytic
infiltration or edematous change. Case 3 was
associated with focal stromal hyalinization and
calcification. Densely cellular connective tissue
resembling ovarian stroma (ovarian-like stroma)
was not observed in any cases.

Intraepithelial neoplasm was observed within
non-dilated adjacent bile ducts in all cases, which
suggested a luminal communication between cystic
tumors and bile ducts and a continuous spread of
neoplastic cells from cystic spaces to the surround-
ing bile ducts through this communication (Figure
7a). In case 4, a direct communication between

cystic tumor and non-neoplastic bile ducts was
identified on histological specimens (Figure 7b).
In addition, four cases (cases 3, 4, 6 and 9) had
glandular tissues resembling peribiliary glands in
the walls of the cystic tumors. Hepatic parenchyma
was entrapped in the fibrous interlocular septa in
three cases (cases 2, 4 and 6) (Figure 8). Based on
these histological features, all cystic tumors used
in this study were considered to have a luminal
communication to the bile duct.

Mucin Histochemistry

The result of mucin histochemistry is shown in
Table 2. Non-neoplastic biliary epithelium was
diffusely positive for periodic acid-Schiff after dias-
tase digestion and high-iron diamine, and focally
positive for alcian blue, the pattern of which
corresponded predominantly to neutral mucin and
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Figure 3 Microscopic features of biliary cystic tumor. Intracystic papillary proliferation with fibrovascular cores is observed (case 6, HE
staining, a: x 20, b: x 40).
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Figure 4 Three tumor cell types observed in biliary cystic tumors. Tumor cells correspond to the gastric type (a), the pancreaticobiliary
type (b), and the oncocytic type (c) of IPMN-P (a: case 1, b: case 4, c: case 5, HE staining, x 400).

sulfomucin. Biliary cystic tumors were commonly  of high-iron diamine. That is, sialomucin expression
positive for alcian blue and periodic acid-Schiff = was increased in biliary cystic tumors compared to
after diastase digestion, with the reduced expression = non-neoplastic biliary epithelium.

Modern Pathology (2006) 19, 1243—-1254



Figure 5 Histopathology of biliary cystic tumor (adenocarcinoma
in adenoma). This tumor consists of adenoma (left) and non-
invasive adenocarcinoma components (right). Front formation is
observed between these two components (case 2, H&E staining,
x 200).

Figure 6 Microinvasive mucinous adenocarcinoma observed in
biliary cystic tumor. Fibrinous exudate is observed in the
intracystic space (C) (case 9, H&E staining, x 100).

Immunohistochemistry

The result of immunohistochemistry is shown in
Table 2. MUC1 was expressed in the apical mem-
brane of tumor cells. MUC2 and MUC5AC were
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mostly expressed in the cytoplasm of tumor cells.
Two cases of the gastric type (cases 1 and 2) were
both negative for MUC1 and MUC2. The pancreati-
cobiliary (cases 3, 4, 6, 7, 8 and 9) and oncocytic
types (case 5) commonly expressed MUC1 and
MUGQG2. The diffuse expression of MUC5AC was
found in all cases, irrespective of the tumor cell
types. Invasive lesions of cases 8 and 9 showed
expression patterns of MUC1, MUC2 and MUC5AC,
similar to those of non-invasive lesions. Double
immunostaining of MUC2 and CDX2 revealed
double-positive tumor cells in all four cases
with MUC2 expression on single immunostaining
(Figure 9).

CA19-9 expression was observed in six cases
(cases 2, 4, 5, 6, 7 and 9). CA19-9 was expressed
not only in adenocarcinoma, but also the adenoma
component in case 2. In case 9, CA19-9 expression
was focally observed only in the non-invasive
lesion, not in the invasive lesion, probably due to
the small size of the invasive lesion. CEA expression
was observed in two cases (cases 4 and 5), although
its expression was only focal in case 5. No stromal
cells with the nuclear expression of ER or PgR were
observed in any cases.

Prognosis after Surgical Resection

The survival status at the last medical follow-up is
shown in Table 1. One patient (case 7) died in
direct operative mortality 30 days after surgery. The
remaining eight cases were alive without any tumor
recurrences (follow-up period: 3—156 months).

Discussion

In this study, we examined the clinicopathological
features of biliary cystic tumors with bile duct
communication. Radiologically, we examined the
luminal communication with ERC or intraoperative
direct cholangiography, because CT or MRI imaging
is insufficient to examine the luminal communi-
cation of biliary cystic tumors with bile ducts. It
was found in this study that five cases of biliary
cystic tumors showed a luminal communication on
cholangiographies. Especially, intraoperative chol-
angiography was useful to examine a ductal com-
munication, because both of two cases examined
were found to have a ductal communication.
Macroscopically, such communication could not
be demonstrated clearly in any cases, probably
because the ductal communication was too narrow
or twisted to identify on gross examination. Histo-
logically, intraductal spreading of tumor cells along
the pre-existing bile duct outside cystic tumors was
observed in all cases, and this finding was consis-
tent with there being a luminal communication
between cystic tumors and the bile duct. We thought
that tumor spreading into the bile duct could not
occur without any direct communication, because
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Figure 7 Intraductal spreading of neoplastic epithelium into adjacent bile ducts. (a) Intraductal papillary tumor is observed in the
intrahepatic bile duct (arrows) around biliary cystic tumor (T). (b) A direct luminal communication between cystic tumor (T) and non-
neoplastic bile duct (arrow) is identified (case 4, H&E staining, x 20).

all cases examined in this study were non-invasive
or microinvasive tumors. In addition, it was inter-
esting that some cases were associated with gland-
ular tissues resembling peribiliary glands in the cyst
walls (four cases) or hepatic parenchyma in the
interlocular septa (three cases). These histological
features suggested that some of the cystic spaces in
those cases were derived from the cystic dilatation
of pre-existing bile ducts. Associations with gland-
ular tissues or entrapped hepatic parenchyma have
not been reported in biliary cystic tumor to the best
of our knowledge, and they might be useful findings
favoring a luminal communication of biliary cystic
tumors with the bile ducts.

In 2001, we reported that a characteristic intra-
ductal papillary neoplasm (IPN-B) could occur in
the intrahepatic bile duct associated with hepato-
lithiasis in East Asia.'® After that, great attention
was drawn to IPN-B as a biliary counterpart of
IPMN-P."#20-2> The clinicopathological characteris-
tics of IPN-B can be summarized as follows:®920:2¢
(1) prominent intraductal papillary proliferation
with local dilatation of the bile duct, (2) the
acquisition of gastro-intestinal phenotypes, such as
MUC2, MUC5AC and CDX2 expressions, (3) mucin
hypersecretion, (4) a common association with

Modern Pathology (2006) 19, 1243—1254

invasive mucinous carcinoma and (5) favorable
prognosis compared to conventional cholangiocar-
cinoma. Biliary cystic tumors examined in this
study shared all of these pathological characteris-
tics. It might be easily understandable that IPN-B
could manifest cystic tumors after cystic ductal
dilatation with prominent intraductal mucin accu-
mulation.

IPMN-P can be histologically classified into four
based on tumor cell types: pancreaticobiliary,
intestinal, gastric and oncocytic types.?*~** Clinico-
pathological differences among them have been
reported.”**® Adenoma is more common in the
gastric type, whereas the pancreaticobiliary, intest-
inal and oncocytic types are mostly associated with
adenocarcinoma.?” Similarly, in the present study,
two cases of the gastric type had adenoma compo-
nents, whereas all cases of the pancreaticobiliary
and oncocytic types were adenocarcinoma with or
without invasive lesions. In IPMN-P, the gastric type
is immunohistochemically characterized by nega-
tivity for MUC1 and MUC2, whereas the pancreati-
cobiliary and oncocytic types commonly expresses
MUC1 in addition to the occasional expression of
MUC2.2*2* These immunophenotypes resembled
those of gastric, pancreaticobiliary and oncocytic



Figure 8 Hepatic parenchyma is observed in interlocular fibrous
septa of biliary cystic tumor (arrow) (case 2, H&E staining, x 100).

types of biliary cystic tumors examined in this
study. Common phenotypic changes might occur
during tumorigenesis or tumor progression in both
IPMN-P and biliary cystic tumor with ductal com-
munication. In addition, it is interesting that the
intestinal type tumor could not be observed in this
study, because the intestinal type is the most
common in IPN-B associated with hepatolithiasis.*®
It is plausible that the tumor cell type of IPN-B might
affect the growth types of tumor (cystic or local
dilatation), or reflect the preceding condition (asso-
ciation with hepatolithiasis or not). However, addi-
tional research on multiple IPN-B cases of the cystic
type is indispensable in order to clarify this issue.
Interestingly, the biliary cystic tumors examined
in this study did not have ovarian-like stroma.
Wheeler and Edmondson reported the clinicopatho-
logical characteristics of 17 cases of biliary cystic
tumor with ovarian-like stroma in1985.> We com-
pared and summarized the clinicopathological dif-
ferences between the present cases and Wheeler’s
cases in Table 3. Biliary cystic tumors with ovarian-
like stroma occurred only in females, whereas our
cases consisted of both genders. Patients with biliary
cystic tumor with ovarian-like stroma were younger
than our cases. The prevalence of tumor locations
(intrahepatic) and the type of cyst (multilocular
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Figure 9 Double immunostaining of MUC2 and CDX2 reveals the
cytoplasmic expression of MUGC2 (red) and the nuclear expression
of CDX2 (green) in some tumor cells (case 6, x 400).

cyst) were similar in both tumor groups. Biliary
cystic tumor with ovarian-like stroma was larger
than our cases, although this difference might be
caused by the fact that Wheeler’s cases were earlier
than ours. Recent advances in imaging modalities
might contribute to the early detection of biliary
tumors. The luminal communication with the bile
duct was not sufficiently examined in Wheeler’s
case, although almost all cases of biliary cystic
tumor with ovarian-like stroma could not be found
to have ductal communication until now with
minor exceptions.?® That is, our cases had a ductal
communication and did not have ovarian-like
stroma, and could occur in both genders. In contrast,
biliary cystic tumors with ovarian-like stroma
usually do not have a ductal communication, and
can only occur in female patients. Based on these
pathological characteristics, biliary cystic tumors
with ductal communication or ovarian-like stroma
might correspond to IPMN-P or mucinous cystic
neoplasms of the pancreas, respectively. We spec-
ulate that the term of biliary cystadenoma or
cystadenocarcinoma should be restricted to true
cystic neoplasms with ovarian-like stroma, same as
in the pancreas.

In addition, it is interesting that benign lesions
(adenoma) were more common in biliary cystic
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Table 3 Comparison of clinicopathological features between the present cases and biliary cystic tumor with mesenchymal stroma

(ovarian-like stroma)

Cystic tumors with bile duct

communication

Cystic tumors with
mesenchymal stroma®

(9 cases) (17 cases)
Gender P=0.0008
Male 5 (56%) 0
Female 4 (44%) 17 (100%)
Average age (years) 67.0 (52—84) 45.6 (19-67) P=0.0007
Location P=0.9624
Intrahepatic 8 (89%) 16 (88%)
Hepatic hilum 1(11%)° 1 (6%)°
Extrahepatic 0 1 (6%)°
Type of cyst P=0.3015
Multilocular 8 (89%) 12 (71%)
Unilocular 1(11%) 5 (29%)
Tumor size (cm) 6.1 (2.5-20.0) 16.7 (7.0-25.0)¢ P=0.0001
Histopathology P=0.0018
Adenoma 1 (11%) 13 (76%)
Adenocarcinoma 8 (89%) 4 (24%)
Epithelial type Identical
Mucinous 9 (100%) 17 (100%)
Serous 0 0
Ovarian-like stroma None Present
Luminal communication with Present Not identified

surrounding bile ducts

“Referring to Wheeler et al’.

PCase 9 having a communication to right hepatic duct.
“Two lesions in the same case.

dTymor sizes are available in 12 cases.

tumors with ovarian-like stroma. Out of nine cases
examined in this study, six were adenocarcinoma in
situ and two cases were microinvasive mucinous
carcinoma (Tables 2 and 3). According to Devaney’s
report, which was the largest study of biliary cystic
tumors, 52 out of 70 cases (74%) were histologically
adenoma and 18 cases (26%) were adenocarcino-
ma.? Ovarian-like stroma was observed in 85% (44
of 52 cases) of biliary adenoma cases and 28% (five
of 18 cases) of adenocarcinoma cases. Ishak et al also
reported that ovarian-like stroma was observed in
seven of eight cases of benign biliary cystic tumor
(adenoma), but not identified in any adenocarcino-
ma cases (six cases).? That is, most cases of biliary
cystic tumor with ovarian-like stroma were adeno-
ma, whereas those without ovarian-like stroma were
more commonly adenocarcinoma. It seems plausible
that some biliary cystic tumors classified as biliary
cystadenoma and cystadenocarcinoma without ovar-
ian-like stroma in the previous reports might have
a luminal communication with the bile duct, and
could be a cystic variant of IPN-B, same as the
present cases.

Recent recognition of the disease entity of IPN-B
would create some confusion on their discrimina-
tion from other biliary tumors. From the view point
of papillary proliferation, discrimination between

Modern Pathology (2006) 19, 1243-1254

IPN-B and biliary papillomatosis or cholangiocarci-
noma of intraductal growth-type might be a pro-
blem.?*** We now speculate that most of biliary
papillomatosis and cholangiocarcinoma of intraduc-
tal growth-type can be regarded as IPN-B, although
a detailed clinicopathological study using a large
numbers of cases is mandatory to conclude this
issue. Biliary tumors with abundant mucin produc-
tion have been called mucin-hypersecreting bile
duct tumors. Kim et al** and Shibahara et al'”
reported a homology between mucin-hypersecreting
bile duct tumor and IPMN-P from the radiological
and pathological standpoints, respectively. We think
that IPN-B has been called by different names until
now based on predominant pathological features
such as biliary cystadenoma/adenocarcinoma (cys-
tic proliferation), biliary papillomatosis (multipli-
city) and mucin-hypersecreting bile duct tumor
(mucin over-production). Kinds of genetic or phe-
notypic alteration might influence on different
manifestations of IPN-B attracts our interest.

In conclusion, we examined the clinicopatho-
logical features of biliary cystic tumors with
communication to the bile duct. The obtained
results suggested biliary cystic tumor with bile
duct communication might be a cystic variant of
IPN-B rather than true biliary cystic neoplasms.
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