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ORIGINAL ARTICLE

Similarities and Differences Between Intraductal
Papillary Tumors of the Bile Duct With and Without
Macroscopically Visible Mucin Secretion

Masayuki Ohtsuka, MD, PhD* Fumio Kimura, MD, PhD* Hiroaki Shimizu, MD, PhD*
Hiroyuki Yoshidome, MD, PhD* Atsushi Kato, MD, PhD,* Hideyuki Yoshitomi, MD, PhD,*
Katsunori Furukawa, MD, PhD,* Dan Takeuchi, MD, PhD* Tsukasa Takayashiki, MD, PhD*
Kosuke Suda, MD, PhD,* Shigetsugu Takano, MD, PhD.* Yoichiro Kondo, MD, PhD,}
and Masaru Miyazaki MD, PhD*

Abstract: I[ntraductal papillary necoplasms of the bile duct
(IPNB) have been recently proposed as the biliary counterpart
of intraductal papillary mucinous neoplasms of the pancreas
(IPMN-P). However, in contrast to IPMN-P, IPNB include a
considerable number of the tumors without macroscopically
visible mucin secretion. Here we report the similarities and
differences between IPNB with and without macroscopically
visible mucin secretion (IPNB-M and IPNB-NM). Surgically
resected 27 consecutive cases with [PNB were divided into
IPNB-M (n = 10) and IPNB-NM (n = 17), and their clinico-
pathologic features were examined. Clinically, both tumors were
-similar. Pathologically, the most frequent histopathologic types
were pancreatobiliary in IPNB-NM and intestinal in [PNB-M.
Various degrees of cytoarchitectural atypia within the same
tumor were exhibited in 8 IPNB-M, but only 3 in IPNB-NM.
Although the tumor size was similar, 9 IPNB-NM were inva-
sive carcinoma, whereas all but | IPNB-M with carcinoma were
in situ or minimally invasive. Immunohistochemically, posi-
tive MUC2 expression was significantly more frequent in
IPNB-M than in IPNB-NM, wherecas MUC! tended 1o be more
frequently expressed in IPNB-NM compared with [PNB-M.
Among IPNB-NM with positive MUC! expression, 3 had
negative MUC2 and MUCSAC expressions. These tumors
showed a tubulopapillary growth with uniform degree of
cytoarchitectural atypia. All IPNB-M were negative for p33,
and the frequency of positive p53 protein in IPNB-NM was
at the middle level of that in IPNB-M and nonpapillary
cholangiocarcinoma. In conclusion, IPNB-M showed striking
similarities to IPMN-P, but IPNB-NM contained heterogeneous
disease groups.

Key Words: bile duct neoplasm, pathology, mucins, p53,
cholangiocarcinoma
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Bi}c duct tumors with macroscopically visible mucin
secretion are a rare form among bile duct neoplasms.
These tumors show predominantly papillary or, rarely,
flat growth within the dilated bile duct lumen, and secrete
a large amount of mucin, which is often seen draining
from a patulous orifice of the duodenal papilla. As these
features are similar to those in intraductal papillary
mucinous neoplasms of the pancreas (IPMN-P), it is
speculated that this type of tumor is a biliary counterpart
of IPMN-P.'L1719 Microscopically, both types of tumor
are composed of papillary fronds with fine vascular cores.
Neoplastic epithelial cells of both tumors can be of the
pancreatobiliary type or can show gastric or intestinal
differentiation, and show a spectrum of cytoarchitectural
atypia ranging from none to borderline to marked and
can be associated with invasive carcinoma as well. On
the basis of these results, the nomenclature, “intraductal
papillary mucinous tumor of the bile ducts” has been used
for such tumors.'?

In contrast, biliary intraductal tumors without
macroscopically visible mucin secretion are also encoun-
tered more frequently than, tumors with mucin secretion.
Similar to tumors with macroscopically visible mucin
secretion, these tumors have a macroscopically recogniz-
able papillary or granular structure, but no clinically
visible mucin secretion. As certain morphologic features
of these tumors, especially intraductal papillary growth
patterns, are also similar to those of IPMN-P, Zen et al**
recently proposed that they, together with tumors with
macroscopically visible mucin secretion, may belong to a
single tumor entity, “intraductal papillary neoplasms of
the bile duct” (IPNB). Not only tumors with mucin
secretion, but also those without macroscopically visible
mucin secretion, may be the biliary counterpart of IPMN-P.
However, this hypothesis is still speculative, as one tumor
produces and secretes a large amount of mucin and the
other tumor does not. Among IPNB, there are a con-
siderable number of the tumors without macroscopically
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visible mucin secretion, whereas among [PMN-P, tumors
with little mucin secretion are rare. Furthermore, in the
pancreas, intraductal tubulopapillary neoplasms (ITPNs)
have been recently reported as new intraductal pancreatic
neoplasms.?* These neoplasms were characterized by the
appearance of a solid nodular tumor obstructing dilated
ducts without visibly secreted mucin on macroscopic
examination and predominant tubulopapillary growth
with uniform high-grade atypia throughout the ncoplasm
on microscopic examination.

The aim of this study was to clarify the similarities
and differences between intraductal tumors of the bile
duct with and without macroscopically visible mucin se-
cretion, with regard to their clinical course and pathologic
findings, including mucin immunophenotype and p353
protein accumulation.

MATERIALS AND METHODS

From January 1990 until March 2008, 274 patients
with intrahepatic or extrahepatic bile duct tumors were
treated surgically at the Chiba University Hospital.
Among them, 27 patients (9.9%) were diagnosed as
having intraductal papillary neoplasms of the intrahepa-
tic or extrahepatic bile duct. IPNB are defined as tumors
that are characterized by macroscopically recognizable
papillary and/or granular growth within the bile duct
lumen, according to carlier studies.'®** Biliary cystade-
noma and cystadenocarcinoma, and any papillary lesions
of Vater ampulla or gallbladder as well, were excluded
from this study. IPNB were divided into 2 groups, that is
tumors with and without macroscopically visible mucin
secretion, which was judged by not only pathologic but
also preoperative clinical examinations. Ten patients were
diagnosed with the former (IPNB-M) and 17 patients
with the latter {(IPNB-NM). Clinical and pathologic
information on these patients were retrospectively
reviewed.

The following clinical variables were examined: age,
sex, symptoms, history of biliary diseases, preoperative
serum levels of carbohydrate antigen 19-9 (CA19-9),
location of the main tumor, surgical procedures, and
outcome. The follow-up periods ranged {rom 12 to 134
months, with a median of 61 months. The surgically
resected specimens were investigated, and macroscopic
tumor size and morphology were recorded. After fixation
in 10% buffered formalin, multiple sections transverse
to the longitudinal axis of the bile duct were made
at approximately S-mum intervals. Histologic sections,
stained with hematoxylin and eosin, were examined for
histopathologic types, cytoarchitectural atypia, and mode
of spreading. As there are no established criteria as to
histopathologic types and cytoarchitectural atypias
among IPNB, we identified them in accordance with the
consensus criteria for IPMN-P.%? Histopathologic types
were classified as gastric, intestinal, pancreatobiliary, and
oncocytic types, which were also applied for some earlier
studies regarding IPNB.!%19:21.2% Degrees of cytoarchi-
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tectural atypia were characterized as adenoma, border-
line, and carcinoma.

In addition to conventional staining, immunohisto-
chemical studies were carried out using an Envision™-
Horseradish Peroxidase system (DakoCytomation, Glostrup,
Denmark). Eight consecutive cases with IPNB-M and
16 consecutive cases with IPNB-NM in the last 10 years
were used in this study. As disease controls, 10 cases of
nonpapillary cholangiocarcinoma randomly obtained from
the disease files of our department were also provided for
this assessment. All nonpapillary cholangiocarcinoma were
located in the extrahepatic bile duct (6 cases) or intrahepatic
large bile ducts (4 cases), appearing as the nodular or
sclerosing type, and histologically, as invasive tubular
adenocarcinoma. From each case, 1 or 2 paraflin blocks
with tumor tissue were selected. The following monoclonal
antibodies were used as primary antibodies: MUCI
glycoprotein (clone Ma695; 1:100, Novocastra Labora-
tories Ltd, Newcastle upon Tyne, UK), MUC2 (clone
Cep38; 1:100, Santa Cruz Biotechnology, Inc., Santa Cruz,
CA), MUCSAC (clone CLH2; 1:100, Novocastra Labora-
tories Ltd), human gastric mucin {(clone 45M1; 1: 100,
Novocastra Laboratories Ltd), MUC6 (clone CLHS; 1:
100, Novocastra Laboratories Ltd), and p33 (clone DO-7,
1:100, DakoCytomation). In addition, Ki-67 {clone MIB-1;
1:50, DakoCytomation) was assessed in  cases with
IPNB-M and IPNB-NM to compare proliferative activity.
Antigen was retrieved {rom deparaffinized and rehydrated
tissues by autoclave treatment (121°C, 15min) in a Target
Retrieval Solution, pH 6.0 (DakoCytomation), for mucins,
and in a Target Retrieval Solution, pH 9.0 (DakoCytoma-
tion), for p33 and Ki-67. Diaminobenzidine was used as the
chromogen and the sections were counterstained with
hematoxylin. As a negative control, nonimmunized mouse
immunoglobulin was substituted for the primary antibody.
The criteria for determining positive staining of mucin
antigens was labeling of any intensity in > 10% of the cells.
An accumulation of p53 was considered to be present if
> 10% of tumor cells showed nuclear staining. For Ki-67,
nuclear labeling index was manually counted among 1000
cells in each tumor. These criteria are based on several
earlier studies.!2!1*

All anonymous histelogic specimens were reviewed
by | author (M.O., ‘with > S5y of experience in
pathology), under the supervision of | expert pathologist
(Y.K.).

Statistical analysis was carried out using the ¥° test,
Fisher exact test, and the Mann-Whitney U test. £ < 0.05
was considered to be statistically significant. Patient
survival was calculated by the Kaplan-Meier method.

RESULTS

Clinical Features and Pathologic Findings

Age and sex distributions were not sigaificantly
different between patients with [PNB-NM (mean age,
65.4y; 8 men/9 women) and IPMN-M (mean age,
64.3y: 8 men/2 women) on the basis of statistical anal-
yses (P = 0.51 and P = 0.12, respectively). Intermittent
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