w\J

World Journal of
Hepatology

Online Submissions: http:/ /www.wjgnet.com/1948-51820ffice

wjh@wjgnet.com
doi:10.4254/wijh.v2.i12.419

World | Hepatol 2010 December 27; 2(12): 419-427
ISSN 1948-5182 (online)
© 2010 Baishideng. All rights reserved.

EDITORIAL

Pathological classification of intrahepatic
cholangiocarcinoma based on a new concept

Yasuni Nakanuma, Yasunori Sato, Kenichi Harada, Motoko Sasaki, Jing Xu, Hiroko Ikeda

Yasuni Nakanuma, Yasunori Sato, Kenichi Harada, Mokoto
Sasaski, Jing Xu, Department of Human Pathology, Kanazawa
University Graduate School of Medicine, Kanazawa 920-8640,
Japan

Hiroko Ikeda, Pathology Diagnosis Section, Kanazawa Univer-
sity Hospital, Kanazawa 920-8640, Japan

Jing Xu, Department of Pathology, Shanxi Medical University,
Taiyuan 030001, Shanxi Province, China

Author contributions: Nakanuma Y contributed to a half of this
review and the remaining four authors equally contributed to the
other half.

Correspondence to: Yasuni Nakanuma, MD, Department of
Human Pathology, Kanazawa University Graduate School of
Medicine, Kanazawa 920-8640,

Japan. pbcpsc@kenroku.kanazawa-u.ac.jp

Telephone: +81-76-2652197 Fax: +81-76-2344229

Received: July 14,2010 Revised: October 28, 2010
Accepted: November 4, 2010

Published online: December 27, 2010

Abstract

Intrahepatic cholangiocarcinoma (ICC) arises from the
lining epithelium and peribiliary glands of the intrahe-
patic biliary tree and shows variable cholangiocytic
differentiation. To date, ICC was largely classified into
adenocarcinoma and rare variants. Herein, we propose
to subclassify the former, based on recent progress in
the study of ICC including the gross classification and
hepatic progenitor/stem cells and on the pathological
similarities between biliary and pancreatic neoplasms.
That is, ICC is classifiable into the conventional (bile
duct) type, the bile ductular type, the intraductal neo-
plasm type and rare variants. The conventional type is
further divided into the small duct type (peripheral type)
and large bile duct type (perihilar type). The former
is a tubular or micropapillary adenocarcinoma while
the latter involves the intrahepatic large bile duct. Bile
ductular type resembles proliferated bile ductules and
shows a replacing growth of the hepatic parenchyma.
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Hepatic progenitor cell or stem cell phenotypes such as
neural cell adhesion molecule expression are frequently
expressed in the bile ductular type. Intraductal type
includes papillary and tubular neoplasms of the bile duct
(IPNBs and ITNBs) and a superficial spreading type.
IPNB and ITNB show a spectrum from a preneoplastic
borderline lesion to carcinoma and may have pancreatic
counterparts. At invasive sites, IPNB is associated with
the conventional bile duct ICC and mucinous carcinoma.
Biliary mucinous cystic neoplasm with ovarian-like
stroma in its wall is different from IPNB, particularly
IPNB showing cystic dilatation of the affected ducts.
Rare variants of ICC include squamous/adenosquamous
cell carcinoma, mucinous/signet ring cell carcinoma, cl-
ear cell type, undifferentiated type, neuroendocrine car-
cinoma and so on. This classification of ICC may open up
a new field of research of ICC and contribute to the clini
cal approach to ICC.

© 2010 Baishideng. All rights reserved.
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INTRODUCTION

Intrahepatic cholangiocarcinoma (ICC), a primary malig-
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nant neoplasm of the liver secondary to hepatocellular
carcinoma, arises from intrahepatic biliary epithelia (lin-
ing epithelia and peribiliary glands) and shows a variable
cholangiocytic differentiation'”. Recently, the incidence
of ICC has been increasing worldwide®. ICC is hete-
rogenous in clinical features, genotypes and biological
behaviors depending on anatomical location and his-
tological differentiation. Generally, ICCs are detected and
diagnosed clinically at an inoperative stage and a majority
of them show a poor prognosis, even after surgical resec-
P4 However, some patients show a rather favorable
post-operative course™,

ICC is usually classified into peripheral and hilar types
grossly and histologically into adenocarcinoma and rare
variants' . The former was simply graded into well,
moderately and poorly differentiated adenocarcinomas.
Recently, a new gross classification of ICC has been pro-
posed by the Japanese Study Group of Liver Cancer"".
While ICCs are usually adenocarcinomas, they are he-
terogeneous in their gross and histological features. Re-
cently, much progress has been made in the study of pre-
cancerous and eatly malignant lesions of 1CC in addition
to molecular and genetic characteristics" ", Furthermore,
ICC with hepatic progenitor cell phenotypes has been
proposedm. Interestingly, pathological similarities of ICC
to pancreatic carcinoma have been proposed and biliary
and pancreatic neoplasms are now being studied under
the same concept and terminologym’lsl.

In this review, we propose a new pathological classi-
fication of ICC based on recent progress in the study of
ICC and on the pathological similarities between biliary
and pancreatic neoplasms. First, the anatomy of the in-
trahepatic biliary tree will be briefly described.

tion

ANATOMY OF THE BILIARY TRACT

The biliary tree is dividable into extrahepatic and in-
trahepatic bile ducts. The gallbladder drains into the
extrahepatic bile duct za the cystic duct. The right and
left hepatic ducts and their first to third branches are
collectively called “hilar and perihilar bile ducts”. The
intrahepatic bile ducts, proximal to the right or left hepatic
duct, are classified as intrahepatic large and small bile
ducts". The former are visible grossly and consist of the
first to third branches of right or left hepatic bile ducts.
Peribiliary glands are physiologically distributed around
the large bile ducts and drain into the duct lumen iz their
own conduits. The latter are recognizable microscopically
and consist of septal and interlobular bile ducts. The
interlobular bile ducts are connected to bile ductules.
The septal bile duct is surrounded by a fibrous wall and
is over 100 um in size while the external diameter of
the interlobular bile duct is less than 100 um. These two
bile ducts are accompanied by hepatic arterial branches
of similar size while bile ductules or canals of Hering
are located at the periphery of portal tracts and facing

hepatocytes[1 7
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Chronic inflammatory biliary diseases
Primary sclerosing cholangitis/ Ulcerative colitis
Hepatolithiasis
Liver flukes and other biliary parasite infections
Others

Biliary malformation and developmental disorders
Caroli’s disease
Congenital hepatic fibrosis
Biliary-pancreatic maljunction
Simple, solitary or multiple, hepatic cyst
Polycystic liver
Others

Chronic advanced, non-biliary, liver diseases
Chronic hepatitis/cirrhosis related to HCV and HBV infection
Non-alcoholic fatty liver disease
Others

Thorotrast deposition

EB virus infection

Others

HCV: hepatitis C virus; HBV: hepatitis B virus; EB: Epstein-Barr.

BACKGROUND HEPATOBILIARY LESIONS

OF ICC

While ICCs usually develop in an apparently normal liver,
some are associated with preceding biliary or hepatic di-
seases and various ctiologies (Table 1). ICC may show
characteristic features according to the background biliary
or hepatic lesions™*'**". Chronic inflammation of the
bile ducts with sustained stress on biliary epithelial cells
is reportedly at least partly responsible for the cholan-
glocarcinogenesis in which ICC tends to proliferate and
spread along the affected intrahepatic bile ducts™"?!,
Primary sclerosing cholangitis (PSC) with or without
inflammatory bowel disease, usually ulcerative colitis, is a
common risk factor for ICC in Western countries. Clini-
cally undetected ICCs or precursor lesions are occasionally
encountered in explant livers of these biliary diseases
at liver transplantation. Hepatolithiasis, not rare in the
Far East, is the primary independent risk factor for ICC
and about 7% of patients with hepatolithiasis eventually
develop ICC". Stones of most of these cases belong to
calcium bilirubinate stones although cholesterol stones
also occur. The hepatic lobe or segments containing
stones affected by ICC are atrophic in some cases. The
stone-containing bile ducts show hyperplasia of the lining
epithelium and, not infrequently, premalignant lesions.
Liver flukes, especially O. viverrini and C. sinensis, are risk
factors for ICC"*. The presence of parasites in the bi-
liary tree leads to a chronic inflammatory response and
cellular proliferation of the bile duct epithelium (adeno-
matous hyperplasia) with an increased risk of 1CCP*, As
for biliary malformations and other lesions, ICC may arise
with congenital segmental or multiple dilatation of the
intrahepatic bile ducts (Caroli’s disease) and other biliary
malformations such as choledochal cyst, solitary unilocular
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Figure 1 Gross features of intrahepatic cholangiocarcinomas. A: Mass
forming type. The carcinoma forms a mass showing compressive growth; B:
Periductal infiltrating type. The carcinoma spreads along the biliary tree (arrow);
C: Intraductal growth type. The carcinoma shows papillary growth in the dilated
intrahepatic bile duct lumen (arrow).

or multiple liver cysts and congenital hepatic fibrosis'***".,

Non-biliary cirrhosis, particularly hepatitis virus-related
cirrhosis, is recognized as part of the background of
ICC. Hepatitis C virus (HCV) infections may also play a
role in the development of ICC. In Japan, patients with
cirrthosis due to HCV have about a 1000-fold higher risk
of developing ICC than the general population'”, The
development of ICC seems also to be related to hepatitis
B virus (HBV) infections in areas where both HBV and
ICC are endemic. Such ICCs are usually of a smaller,
mass-forming type when clinically detectable. Hepatic
progenitor cells (HPCs) or stem cells may be involved in
cholangicarcinogenesis in liver cirrhosis.

GROSS FEATURES OF ICC
ICC is grossly classifiable into mass-forming (MF), pe-
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Table 2 Classification of intrahepatic cholangiocarcinoma

Traditional classification of
ICC
Conventional type (bile duct type type) Adenocarcinoma
Small bile duct type (peripheral type) Well differentiated
Well differentiated Moderately differentiated
Moderately differentiated Poorly differentiated
Poorly differentiated
Large bile duct type (perihilar type)
Well differentiated
Moderately differentiated
Poorly differentiated
Bile ductular type
Intraductal type
Papillary type
Tubular type
Superficial spreading type
Rare variants

New classification of ICC

Rare variants

Squamous/adenosquamous cell type Squamous/adenosquamous

cell type
Mucinous/signet ring cell Mucinous/signet ring cell
Clear cell type Clear cell type
Undifferentiated type Undifferentiated type
Lymphoepithelial type Lymphoepithelial type
Others Others

ICC: intrahepatic cholangiocarcinoma.

riductal infiltrating (PI) and intraductal growth (IG) ty-
pes[l’M]. The MF type presents as a nodular lesion or mass
in the hepatic parenchyma and the carcinoma is gray to
gray-white, firm and solid (Figure 1A). The PI type shows
spreading of the carcinoma along the portal tracts with
stricture of the affected bile ducts and dilatation of the
peripheral bile ducts (Figure 1B). The IG type presents as
a polypoid or papillary tumor within the variably dilated
bile duct lumen (Figure 1C) and represents the malignant
progression of an intraductal papillary neoplasm of the
bile duct (IPNB) (see below). ICC arising in the intrahe-
patic small bile ducts or bile ductules is usually of the MF
type while ICC arising in the intrahepatic large bile ducts
(perihilar ICC) can be of the PI, MF or IG type. ICC
cases involving the hepatic hilum show cholestasis, biliary
fibrosis and cholangitis of the intrahepatic bile ducts. MF
type ICCs can be quite large. Central necrosis or scarring
is common and mucin may be visible on cut surfaces. The-
se three gross types can ovetlap in a variable combination.
At more advanced stages, ICCs consist of variably sized
nodules, usually coalescent.

CLASSIFICATION OF ICCs BASED ON
GROSS AND HISTOLOGICAL FEATURES

ICCs are pathologically classifiable into conventional
ICCs (bile duct ICCs), bile ductular ICCs, intraductal

neoplasms and rare variants (Table 2).

Conventional ICCs (bile duct ICCs)

This type is an invasive adenocarcinoma with features of
variable sized tubular structures, acini formation and pap-
illary configurations (Figure 2A, B). It is generally a well to
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Figure 2 Conventional type (bile duct type) of intrahepatic cholangiocarcinoma. A: Small bile duct type. A well-differentiated tubular adenocarcinoma with a
desmoplastic reaction is found; B: Large bile duct type. The carcinoma spreads along the bile duct lumen and infiltrates the bile duct wall. L: bile duct lumen.

moderately differentiated adenocarcinoma composed of
columnar to cuboidal epithelial cells with clear or slightly
granulat, cosinophilic cytoplasm, resembling cholangio-
cytes (biliary epithelial cells). In addition, poorly differenti-
ated adenocarcinoma is admixed, infrequently and shows
solid, cord-like or cribriform growth with variable cellular
and nuclear pleomorphism. Coagulative necrosis is not in-
frequent in the central parts. Mucin production is found in
secretions of the lumen, along the luminal sides and in the
cytoplasm of carcinoma cells. A prominent desmoplastic
reaction is usually found and inflammatory reactions are
variable. The adenocarcinoma frequently shows portal
venous and lymphatic infiltration. Against the hepatic
parenchyma, carcinoma may show a compressive growth
although no evident fibrous capsule is formed. There are
also frequent bud-like growths of the carcinoma into the
surrounding liver and there is direct contact or very local
admixture between hepatocytes and carcinoma cells at the
interfaces. The intervening hepatic parenchyma contain-
ing the portal tracts is forcibly incorporated secondarily
between or into the carcinoma tissues. The carcinoma
also shows invasion between hepatocytes, appearing to
infiltrate the sinusoid. Replacing infiltration of carcinoma
is also found variably (see below). Grossly, this ICC is of
a MF or MF + PI type or shows multinodular growth in
advanced cases.

This ICC is largely dividable into two types according
to the level or size of the affected bile ducts: small bile
duct and large bile duct types.

Small bile duct type (peripheral type): Grossly, this
ICC s of the MF type. Histologically, a variable sized tubu-
lar or acinar adenocarcinoma with variable desmoplastic
and inflammatory reactions shows a nodular growth and
invades the parenchyma with a replacing or compressive
pattern (Figure 2A). A small solid cord-like or cribriform
pattern is also found in variable combinations. The carci-
nomatous acini or tubules are usually larger than those of
non-neoplastic small bile ducts such as intetlobular bile
ducts and septal bile ducts.

Large bile duct (perihilar type): Grossly, this ICC be-
longs to the PI type and PI with MF type. Histologically,
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the cancerous large bile duct shows luminal spread of
carcinoma with papillary, micropapillary and flat configu-
rations along the affected lumen and also variable invasion
of carcinoma cells with a tubular, acinar or micropapillary
configuration into the duct wall and surrounding patren-
chyma (Figure 2B). Peribiliary glands and their conduits
are also frequently involved. The luminal surface of the
cancerous bile duct is not infrequently ulcerated. In the
invasive area, particularly in the parenchyma, their histolo-
gies are variable and some resemble small bile duct ICCs.
This type of ICC might have arisen from the intrahepatic
large bile duct (perihilar intrahepatic bile ducts) includ-
ing the peribiliary glands although some cases might have
arisen from the small bile duct ICC with the secondary in-
volvement of intrahepatic large bile ducts (cancerization).

Bile ductular type

Grossly, this carcinoma belongs to the MF type. The ad-
enocarcinoma cells show well-differentiated, small tubular
or acinar patterns or cord-like structures with a slit-like lu-
men and arborization™. They resemble bile ductules or
proliferating reactive bile ductules (Figure 3A, B). A small-
cord like pattern with spindle cell features is occasionally
predominant. The size of carcinoma cells is usually small
in comparison to conventional ICC. Deposition of colla-
gen fiber around or along the carcinoma cells is significant
and carcinoma cells are squeezed here and there. Ghost-
like features are found, a fibrous or hyalinous configura-
tion reflecting pre-existing hepatic lobules or regenera-
tive nodules is recognizable and fibrotic portal tracts are
distributed regularly within the tumor. Portal vein tumor
emboli are absent or else rather focal. This type is chat-
actetized by widespread replacing growth which is chat-
acterized by (1) direct contact between hepatocytes and
carcinoma cells; (2) no or minimal compression of the sur-
rounding hepatic parenchyma by the carcinoma cells; and
(3) the apparent replacement of hepatocytes by carcinoma
cells®,

Neural cell adhesion molecule (NCAM), a marker of
HPCs?, is characteristically detected mainly on the cell
membranes and to a lesser degree in the cytoplasm®,
Normal and mature bile ducts of various sizes in non-
tumorous liver are negative for NCAM while reactive
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Figure 3 Bile ductular type of intrahepatic cholangiocarcinoma. A: A small
ductular carcinoma grows in fibrous stroma; B: The central part of the tumor
shows a dropping-out of carcinoma cells with empty spaces; C: Ductal plate
malformation type.

proliferated bile ductules in diseased livers are positive for
NCAM.

Ductal plate malformation variant: This type mimics
ductal plate malformation (DPM) which is found in Caroli’
s disease or congenital hepatic fibrosis. That is, the carci-
noma shows an irregular configuration and lumen lined by
one columnar or cuboidal layer of carcinoma cells (Figure
3C). A central dot or bridge is found microscopically. A
fibrous stroma is sometimes found. They look benign
although they show infiltrative growth and occasionally
venous invasion. These features are not infrequently ad-
mixed with the bile ductular type while some cases are
exclusively composed of such DPM features.

Intraductal neoplasm of the intrahepatic bile duct
This type is usually seen in the intrahepatic large bile ducts
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and similar lesions are seen in the hilar and extrahepatic
bile ducts.

Intraductal papillary neoplasm of bile duct: This tu-
mor shows a spectrum from preneoplastic lesion to non-
invasive and invasive carcinoma, and intraductal papill-
ary neoplasm of bile duct (IPNB) of carcinoma corres-
ponds to the IG type of ICC grossly. In the dilated bile
duct it shows papillary growth which is grossly visible®.
Histologically, it is a well-differentiated papillary adeno-
carcinoma which is invasive or non-invasive while some
IPNB can be recognized as a preneoplastic borderline
lesion (Figure 4A). Intraductal, intraepithelial spread in-
volving the large bile ducts and even small bile ducts is
found variably and constantly. IPNB shows four pheno-
types: pancreatobiliary type, oncocytic type, gastric type
and intestinal type!"**. Clinicopathologically, IPNB is
classified into a papillomatosis or papilloma type, intra
ductal growing type, mucin-producing type and cystic
typel"**1. The bile duct affected by IPNB shows variable
dilatation, not infrequently cystic dilatation. Such cystic
type should be differentiated from a hepatobiliary muci-
nous cystic neoplasm (MCN) in which an ovarian-like
stroma is detectable in the wall of the cystic tumot!"**?
and the mucin-producing type shows massive mucin secre-
tion. At the invasion site of IPNB, mucinous carcinoma
and more frequently conventional tubular adenocarcino-
ma are found™.

Intraductal tubular neoplasm of bile duct: This type
is occasionally encountered in the intrahepatic large bile
duct™. The neoplasm is mainly composed of a tubular
component and focally papillary. Mucin secretion is us-
ually absent and appears as a cast in the slightly dilated bile
duct (Figure 4B, C). Intraductal tubular neoplasm of bile
duct ITNB) also shows a spectrum from preneoplastic
lesion to carcinoma, even within the same tumor.

Supetficial spreading type: This is a rare type of 1CC
showing extensive spread along the luminal surface of the
intrahepatic bile duct. While the affected bile ducts show
a variable luminal dilatation, the grossly visible nodular or
tumor lesions are usually not identifiable or conspicuous
in the lumen of the affected biliary tree (Figure 4D). Rare-
ly, they show invasion into the surrounding tissue.

Variants
The following variants are only occasionally encountered.

Squamous and adenosquamous cell carcinoma: Both
squamous and adenocarcinoma components are mixed,
isolated or adjoining in adenosquamous cell carcinoma.
Squamous carcinoma is usually well-differentiated and
keratinizing, Chronic cholangitis such as hepatolithiasis
or liver fluke infection is a common background to these
variants and this variant is also reported to occur in poly-
cystic liver.

Mucinous catcinoma/signet ring cell catcinoma: In
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mucinous carcinoma, carcinoma cells are floating within
a mucinous lake. This type is usually found at the invasive
parts of IPNB (Figure 5A, B). Signet ring cell carcinoma
is occasionally encountered in mucinous catcinoma ot con-
ventional ICC but pure signet ring cell carcinoma is extre-
mely rare.

Clear cell carcinoma: This type is occasionally expe-
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Figure 4 Intraductal type of in-
trahepatic cholangiocarcinoma.
A: Intraductal papillary neoplasm
of bile duct. Neoplastic biliary epi-
thelia show papillary growth in the
dilated lumen. There is no invasion
into the duct wall; B: Intraductal tu-
bular neoplasm of bile duct. The neo-
plasm (a) appears as a cast in the
dilated lumen; C: Intraductal tubu-
lar neoplasm of bile duct. The tubu-
lar pattern is predominant. Higher
magnification of Figure 4B; D: Su-
perficial spreading type. Carcinoma
cells show intraductal, intraepithelial
growth with a micropapillary con-
figuration and intraglandular invo-
Ivement. There is no evident invasion
into the duct wall.

Figure 5 Variants of intra-
hepatic cholangiocarcino-
ma. A: Mucinous type and
carcinoma cells are floating in
a mucinous lake; B: Mucinous
type and in the invasive part
of the intraductal papillary
neoplasm of bile duct, muci-
nous changes are found; C:
Clear cell type and clear cell
carcinoma shows a tubular
pattern with a desmoplastic
reaction; D: Sarcomatous type
and spindle cell sarcoma gro-
ws medullary.

rienced. Tubules or acini composed of columnar epithelial
cells with abundant clear cytoplasm and eccentric small
nuclei are predominant (Figure 5C). Other histologies of
adenocarcinoma such as micropapillary or tubular con-
figuration are focally encountered in this type.

Undifferentiated carcinoma: This carcinoma is he-
terogeneous in its histology and has several subcategories.
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Coagulative necrosis is frequently seen. Lymphatic or
portal venous emboli are frequent. (1) Sarcomatous ty-
pe: Spindle cell sarcoma type is common and spindle
shaped sarcomatous cells grows medullary (Figure 5D)
and these cells express epithelial phenotypes variably.
Adenocarcinoma or cord-like growth is usually admixed
focally. When a more mature sarcomatous component
such as osteosarcoma or angiosarcoma is found in addi-
tion to the adenocarcinoma, carcinosarcoma of the liver
or biliary tract is the preferred term; (2) Anaplastic type:
Pleomorphic carcinomas with loose cell adhesion are one
example and anisocytotic carcinoma cells grow with cord
or nest-like patterns. Cohesive carcinoma cell nests with-
out glandular differentiation occur here and there. Giant
cells are mingled with the carcinoma. Growth may be
medullary and no fibrous stroma is found.

Lymphoepithelioma-like carcinoma: Carcinomas with
features of undifferentiated tumors and intense lymphoid
stroma are classified as lymphoepithelioma-like carcino-
mas (LELCs). This type is reported in the liver. Like naso-
pharyngeal carcinoma, most LELC are strongly linked to
Epstein-Barr virus (EBV)P. The role of EBV implicated
in the cholangiocarcinogenesis is not fully delineated but
a strong lymphoplasmacytic response to these neoplasms
characterizes most of these lesions. The prognosis of
LELC-type ICC seems to be better than that for conven-
tional ICC.

Neuroendocrine type: Most cases reported so far are
adenocarcinomas accompanying a neuroendocrine compo-
nent positive for chromogranin A and/or synaptophysin.
The neuroendocrine component is usually a well-differen-
tiated neuroendocrine carcinoma (low grade malignancy)
or poorly differentiated neuroendocrine carcinoma (high
grade malignancy). Histologically, the adenocarcinoma
is usually located at the surface of the tumor and the ma-
jority of the stromal invasion involves the neuroendocrine
component.

DISCUSSION

ICC has been usually classified grossly into peripheral
and hilar types and histologically into well, moderately
and poorly differentiated adenocarcinomas and rare vari-
ants' . Herein, we propose a new histopathological cla-
ssification of ICC based on the recent studies of ICC in-
cluding the gross classification of ICC and on the patho-
logical similarities between pancreatic and biliary neo-
plasms“’s’M]. That is, ICC is largely classified histologically
into four categories: a conventional (bile duct) type, a
bile ductular type, an intraductal neoplasm type and rare
variants.

Conventional ICC is further classified into small and
large bile duct types. The former is characterized by a
mass forming tumor grossly with or without involvement
of the small bile ducts and the latter by evident cancerous
large bile duct(s) showing periductal infiltration grossly.
However, the differentiation of these two types is occa-
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sionally arbitrary, particularly in advanced cases, because
the small bile duct type may secondarily involve the large
bile duct type (cancerization) appearing as the large bile
duct type of ICC and the large bile duct often shows a
mass around the cancerous large bile duct at progressive
stages.

Bile ductular ICC is proposed based on morphological
similarities to proliferating and reactive bile ductules whi-
ch frequently present with features of HPCs™. There is
extensive replacement of hepatocytes of hepatic lobules
or regenerative nodules by infiltrating carcinoma cells.
Recent studies of biliary pathology show that HPCs,
which exist in bile ductules and/or canals of Hering, can
differentiate into hepatocytes and cholangiocytes and
are activated in most chronic liver diseases. Interestingly,
HPCs are potential targets for carcinogenesis and, even-
tually, primary liver tumors with HPC features may deve-
lop and such neoplasms may correspond to this type of
I1CC.

Intraductal neoplasm of the bile duct is a new category
of intrahepatic biliary neoplasm and is classified into three
types: IPNB, ITNB and intraductal superficial spreading
type. IPNB is now being accepted as a counterpart of
intraductal papillary mucinous neoplasm (IPMN) of the
pancreasm and IPNB and IPMN share many features such
as four types of phenotypes. At present, a majority of
IPNB is regarded as the IPMN of main pancreatic duct
type. Biliary mucinous cystic neoplasm (biliary MCN)
is characterized by an ovarian-like stroma in the wall of
the cystic neoplasm[l4’26]. This type of neoplasm usually
lacks luminal communication with the bile duct lumen.
These points are used for the differentiation of this tu-
mor from cystic IPNB. ITNB is only rarely reported and
is characterized by a cast-like growth in the dilated duct
lumen. ITNB may also correspond to the pancreatic co-
unterpart, intraductal tubular neoplasm of the pancreas
(adenoma or carcinoma). Several cases of intraductal, su-
perfical spreading ICC are being reported and a detailed
analysis of this type is mandatory.

The biliary tree and pancreas are closely located anato-
mically and share several physiological functions. Both
derive from the foregut at almost the same time and re-
cent studies using animals revealed that they show plasti-
city to each other during development!!. Experimental
studies using animals suggest that the biliary tract shows
some potential for pancreatic differentiation. There are
peribiliary glands around the biliary tract in humans and
these glands drain into the bile duct lumen. Interestingly,
small amounts of pancreatic exocrine acini are intermin-
gled with these glands, raising the possibility that these
glands may be abortive pancreatic exocrine acini which
are prevented from differentiation into fully exocrine pan-
creatic acini in humans.

In this context, the biliary pathology is being consi-
dered given the similarities between the biliary tract and
pancreasm. IgG4-related sclerosing cholangitis and auto-
Immune pancreatitis is one examplep()"m. Mucinous cystic
neoplasm is also reported to develop in the pancreas and
along the hepatobiliary system. In addition, advanced cho-
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langiocarcinoma and preneoplastic or early intraepithelial
neoplasms of the biliary tract show similar morphological
or genetical changes to their pancreatic counterparts®,
That is, invasive duct carcinoma of the pancreas and con-
ventional ICC of large bile duct type share many bio-
logical and clinical features. In addition, similar intrae-
pithelial neoplasms are also reported in the biliary tract
and pancreas: biliary intraepithelial neoplasm (BilIN) and
pancreatic intraepithelial neoplasm (PanIN)">*", BilIN
and PanIN are followed by conventional invasive duct
adenocarcinoma. In this context, conventional ICC of
large bile duct type can be regarded as a “bilio-pancreatic
duct adenocarcinoma” along with extrahepatic and hilar
cholangiocarcinomas as well as invasive ductal adenocar-
cinomas of the pancreas.

CONCLUSION

Based on recent progress in ICC pathology, including the
gross classification of ICC and the similarities between
biliary and pancreatic neoplasms, ICC was pathologically
classified into a conventional (bile duct) type, a bile duc-
tular type, an intraductal type and rare variants. The con-
ventional type was further divided into small bile duct
type (peripheral type) and large bile duct type (perihilar
type). This new classification of ICC proposed here needs
extensive discussions at an international consensus meet-
ing and clinical and practical applications, especially a cot-
relational study with TNM staging and prognostic study.
This classification may also lead to a novel approach for
research of ICC.
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