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Practical Issues

istopathologic subtypes of intrahepatic
nolangiocarcinoma (mass-forming type)

istopathologic spectrum of intrahepatic
nolangiocarcinoma

H
C
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What is clinical meaning of above finding to
surgeon?

What is most important issue in handling
intrahepatic cholangiocarcinoma?



Intrahepatic Cholangiocarcinoma

2"4 most common liver cancer
Incidence: East asia >> Western contury

Risk factors: hepatolothiasis, liver flukes (C.
sinensis, Ophisthorchis viverrini), PSC,
thorotrast, biliary tract anomaly, hepatitis
virus infection

Morphologic classification: mass-forming,
periductal-infiltrative, intraductal type
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Conventional ductal adenocarcinoma
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Peri-ductal infiltrative type

 Site: hilar, extrahepatic bile duct

e GGross: nodular-infiltrative or wall

thickening pattern

e Micro: conventional ductal

adenocarcinoma with desmoplasia
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Intraductal type

e |ntraductal papillary
neoplasm of bile duct
(IPNB)

e Solitary or multiple
(papillomatosis)

e Biliary counterpart of
pancreas IPMN

— less common mucin
production

— more common invasive
carcinoma



Mass-forming IHCCa

 Most peripheral
cholangocarcinoma

e Various histologic
spectrum of small to
large duct
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Mixed MF & PI type
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Mixed MF & Pl type

MUC1

MUC5AC

4mm




Survival by tumor gross type

Survival rate
1.0 —3
8 i Table 3 Survival data related with the tumor gross type
Gross tumor type No.  Survival
8 R * Median and (95% IC) 3 Years 5 Years
: ot L IG 2 170 - -
4 : = MF 34 50 (24-76) 61 29
‘ MF + FI 13 19(3-35) 29 0
Pl 3 15(-) - -
2 MF + Pl (n=29)
MF vs. MF + PLI: p < 0.05
0.0
0 20 40 60 80 100
Time after operation (months)

World J Surg 2009,;33.:1247-1254 World J Surg 2009;33:1247-1254



Mass-forming type IHCCa

Mainly occur in intrahepatic
cholangiocarcinoma (peripheral >> perihilar)

Mass or nodular lesion in hepatic parenchyma
Non-cirrhotic liver

Gross: grey to grey-white, firm & solid, well-
demarcated tumor with peritumoral
pseudocapsule
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Difference in differentiation ?

Well differentiated ?
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Bile flow and bile duct

Hepatocyte

Bile ductule
Interlobular bile duct
Septal bile duct
Segmental bile duct
Right & left bile duct
Hilar bile duct
Extrahepatic bile duct




IHCCa by bile duct cell origin

* Hepatocyte
e Bile ductule




IHCCa by bile duct cell origin

e |nterlobular bile duct
e Septal bile duct




IHCCa by bile duct cell origin

e Right & left bile duct
e Hilar bile duct
e Extrahepatic bile duct
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Microscopic findings of IHCCa
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IHCCa with central scar




Small vs large bile duct (?)




Small & large duct

In same case







Histologic subtypes of IHCCa

Morphological subclassification of
intrahepatic cholangiocarcinoma: etiological,
clinicopathological, and molecular features

Jau-Yu Liau®?, Jia- Huel Tsail?, Ray-Hwang Yuan?®, Chih-Ning Chang!?, Hsin-Jung Lee!-?

and Yunﬂ-Man Jeng!?

!Department of Pathology, National Taiwan University Hospital, Taipei, Taiwan; *Graduate Institute of
Pathology. College of Medicine, National Taiwan Umvrrsity Taipei, Taiwan and *Department of Surgery,
National Taiwan University Hospital, Taipei, Taiwan

On the basis of morphological features, we 189 intr i i il into two
subtypes: bile duct and ch i . The i type is of cuboidal to low columnar tumor
cells that contain scanty cytoplasm. The bile duct type is composed of tall columnar tumor cells arranged in a
large glandular pattern. In this study, 77 (41%) tumors were classified as the chnlangmlar type and 112 (59%)
tumors were classified as the bile duct type. The i -type intr was more

with viral il all but one i i cinoma i with
|ntrahepatu: lithiasis were classified as the bile duct type. Biliary intraepithelial neoplasm or |nlraﬂucta|
papillary neoplasm of the bile duct could be mentmed in 50 bile duct-type intr i

Histological Diversity in Cholangiocellular Carcinoma
Reflects the Different Cholangiocyte Phenotypes

Mina Komuta," Olivier Govaere,' Vincent \'mckwnw."‘]un Akiba,* Wemer Van Sicenbergen,'
Chris Verslype,' Wim Laleman,” Jacques Pirenne,” Raymond Aerts.® Hirohisa Yano,” Frederik Nevens,

nd Tania Roskams'

Baki Topal,

Cholangiocellular carcinoma (CC) originawes from wpographically heterogencous cholan-
giocytes The oylindsical mucin pm.a..mg chalangiocytes are located in large bile ducts and
langiocytes are located in ductules containing bipo-
tential hepatic progenitor \t]k il I]’la) We inv \ngaicd. the clinicopatholoegical and moleau-
lar features of 85 reseaved OCs (14 hilar CCs [so-called Klaskin mumor], 71 intrahepatic
CCs [ICCs] including 20 chalangiolocellular carcinomas [CLCs], which are thought to orig-

the cuboidal

PCs)) and compared these with he different cholangiocyte phenvtypes, includ

o | hi rfe d with biliary/HPC and hepatocynic

markers, Gene expression profiling was performed in different tumors and compared with

nonncoplastic different cholangiocyte phenotypes obrained by laser microdissection. Inva-
ation assay were assessed using :

. Among 51 1CCs, 31 (608

v was

(45%), hul in only 3 i type intr inomas (4%). Cl i type intr;
inomas freq N in, bile duct intrahepatic cholangiocarcinomas
were more likely to express S1DDP Tremll factor 1, and anterior gradient 2. KRAS is mutated in 23 of 98 (23%)
bile duct-type and in only 1 of 76 (1%) cholangiolar-type intrahepatic
inomas. Cl had a higher frequency of /DH1 or

2 mutations than did the bile ducltype intrahepatic cholangiocarcinomas. The molecular features of the bile
duct- lype |nuahepa!|c cholangmcalclnoma were similar to those of hilar cholangiocarcinoma. Patients with the

the blleducl-type int

tr cinoma had higher 5-year survival rates than those of patients with
i i . Our resulls |nd|caﬁed that i

P g cinoma

was a heter tumor. ification of intr

based on iocytic

differentiation divides them into two groups with different etiologies, clinical manifestations, and molecular

pathogeneses.

Modern Pathology advance online publication, 10 January 2014; doi:10.1038/modpathol.2013.241

Keywords: cholangiolar; intrahepatic cholangiocarcinoma; isocitrate dehydrogenase; N-cadherin

Intrahepatic cholangiocarcinoma is the second most
common primary liver cancer after hepatocellular
carcinoma. The incidence of intrahepatic cholangio-
carcinoma varies widely worldwide and is more
prevalent in East Asia than in Western countries,!
mainly because of infestation by the liver flukes
Clonorchis sinensis and Opisthorchis viverrini>*
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Pathology, National Taiwan University Hospital, No. 7, Chung-
Shan South Road, Taipei 10051, Taiwan.
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Other known etiological factors for intrahepatic
cholangiocarcinoma include hepatolithiasis, primary
sclerosing cholangitis, exposure to the radiopaque
medium thorium dioxide (Thorotrast), biliary tract
anatomical anomalies, and hepatitis B and C infec-
tions.*® However, most patients diagnosed with
cholangiocarcinoma do not have a recognized risk
factor. The molecular mechanisms for carcino-
genesis and tumor progression of intrahepatic
cholangiocarcinoma are still poorly characterized.
Despite intensive research, managing this cancer
remains challenging, because most patients are at an
advanced stage at the time of diagnosis, and no
effective therapy for unresectable tumors exists.!?
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CCs showed a predominantly iperi-Jhilar |...m...n. smaller tumar size, and maore lymphatic

and

rincural invasion compared with

ed10Cs and CLs (prodominanily per hml

lcatinn, Larger tumar sier, and less

was similar in muc-1CCs and hilar

Cs and in mixed- [[[‘and(l(‘_ S0 and I!.

d perineural
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within the different levels of the biliary wee.' The bili-
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lined by olindrical mucin-producing cholangiocyte.
Inside the liver, 2 large inrahepanic BD (such as seg-
mental, area, and sepeal B} has a lining of similar

mucin-producing clindrical cells, whercas a small in-
wraheparic BD (such as ingerlobular BD and ductules)
is lined with mucin-negative cuboidal cholangiocyes.
In addition, ductubes contain hepatic progenitor cells
(HPCs),? which can differentiate into hoth hepatocytes
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Subtype of IHCCa

Proposal of Progression Model for Intrahepatic
Cholangiocarcinoma: Clinicopathologic Differences
Between Hilar Type and Peripheral Type
Shimichi Aishima, PhD.*7 Yousuke Kuroda, MD,{ Yunosuke Nishihara, MD,7

Tomohiro Iguchi, MD,7 Kenichi Taguchi, PhD.} Akinobu Taketomi, PhD,§
Yoshihiko Maehara, PhD.§ and Masazwmi Tsuneyoshi, PhDT

Ahm’act Itis meorunl to clarify the histologic progression of
int; inoma (1CC) in d ion of its
origin from the mlr.!h:‘paln. large or small biliary ducts. On the
basis of the gross and histologic assessment. we classified 87
cases of ICC smaller than Scm in diameter into hilar type
(H-ICC, n = 38) or peripheral type (P-ICC. n = 49) to compare
their clinical and histologic features. Biliary dysplasia was
observed in 65.8% (25/38) of H-ICC cases, whereas hepatitis
wvirus infection and liver cirrhosis were associated with 46.7%
{21/45) and 28.6% (14/49) of P-ICC. respectively. The frequency
of perineural invasion, lymph node metastasis, and extrahepatic
recurrence of H-1CC was sij ly higher than that of P-ICC
(P<0.0001, 0.0106, and 00279, respectively). H-ICC cases
showed frequent vascular invasion and intrahepatic metastasis
even with small tumor size, compared with P-1CC cases. H-ICC
showed large duct involvement within the tumor, and in the
cases of large tumor size. intraductal spread was detected in the
twmor periphery. P-ICC of small size contained preserved
architecture of the portal tracts. The survival of patients with H-
ICC was worse than that of patients with P-ICC (P = 0.0121).
The independent and best prognostic factor by multivariate
analysis was intrahepatic metastasis for H-1CC and lymph node
metastasis for P-ICC. Our results suggest that 1CCs derived
from a different level of biliary ducts were related to different
premalignant conditions and different tumor progression. Some
ICCs arising from the large biliary duct are likely to exhibit
an aggressive course even in cases of small tumor size. The
recognition of the above events induces the proper therapy.

From the *Department of Pathology. Hamanomachi Hospital. Fukuoka
§10-8539; Departments of fAnatomic Pathology: §Surgery and
Science, Graduate School of Medical Sciences, Kyushu University,
rukunlu 8582; and fInstitute for Clinical Rescarch, National

yushu Cancer Center, Fukuoka 811-1395, Japan.

\mlsmm analysis in this manuscript was carried out by Naoko
Kinukawa (Department of Medical Information Science, Kyushu
University Hospital).
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sazumi(a surgpath.med kyushu-u.ac jp).
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ntrahepatic cholangiocarcinoma (ICC) is a relatively
rare liver cancer; however, the |nudLnn J 'dml murlahl)
rates of 1CC are increasing worldwid, 6,36 A complete
surgical resection is the anly effec lh;.m;w but the
outcome of patients with ICC remains unsatisfactory
because ul the late clinical presentation and tumor
detection ™" The concept of multistep carcinogenesis
and progression of hepatocellular carcinoma (HCC) has
been proposed with the development of imaging mod-
alities and h!:lopalholuul malysis of early HCC and
prencoplastic | 4151820 [ contrast, the progres-
sion of ICC is not I"uli\' understood, because small-sized
ICC are rarely diagnosed and the study of these tumors
has been limited. ™
Some established risk factors for ICC have been
identified, including parasitic infection, 3 hepatolithiasis,
|mar\- sclerosing Lhc)ianglll» and congenital anoma-
th Additional risk factors such as cirrhosi
infection with hepatitis B virus (HBV) and hep
virus (HCV) are now becoming recognized in the
pathogenesis of the mass-forming type of 1CC.*'** 1t
is essential to determine in detail the characteristics of
tumors caused by these backgrounds.
ICCs as from the cpithelial cells of the biliary
from cither intrahepatic large bile ducts or smaller
bile ducts, such as septal and interlobular ducts. Because
the clinical features and extent of the surgery depend on
the site of the tumor, it 15 important to clanfy the
pathologic and biologic behavior of ICC on the basis of
the different anatomic sites where it can occur.™ Okuda et
al*® separated ICCs into the hilar type, which are tumars
involved in the hilum, and the peripheral type, which are
tumors occupying the hepatic periphery, and proposed
that the hilar type resembled extrahepatic bile duct
carcinoma and that the peripheral type between
1Icc dl‘l(j HCC. Although the dlﬂlrmus of etiology.*
imaging,”' surgical outcome.”™ and pathologic fea
tures*>® in hilar type and peripheral type ICCs have
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Intrahepatic Cholangiocarcinoma:

New Insights in Pathology

Christine Sempoux, M.D., Ph.D.," Ghalib Jibara, M.D., M.P.H.,?
Stephen C. Ward, M.D., Ph.D.,? Cathy Fan, M.D.,® Lihui Qin, M.D.,3
Sasan Roayaie, M.D.,2 M. Isabel Fiel, M.D.,3 Myron Schwartz, M.D.2
and Swan N. Thung, M.D.3

ABSTRACT

Cholangiocarcinomas are malignant tumors that derive from cholangiocytes of
small intrahepatic bile ducts or bile ductules (intrahepatic cholangiocarcinoma; ICC), or of
large hilar or extrahepatic bile ducts (extrahepatic cholangiocarcinoma; ECC). ICC and
ECC differ in morphology, pathogenesis, risk factors, treatment, and prognosis. This
review focuses on 1CC, which is rising in incidence with the emergence of hepatitis C virus
(HCV) infection as a risk factor. The authors examined 73 ICC, which were resected at
The Mount Sinai Medical Center in New York City, and lEviEWEd the literature. The
tumors were categorized into dassical and nonclassical ICCs based on histopathology.
Classical ICCs (54.8%) were characterized by a tubular, glandular, or nested pattem of
growth, were significantly associated with tumor size of more than 5 cm and the absence
of underlying liver disease and/or advanced fibrosis. Nondlassical ICCs (45.2%) consisted
of tumors with trabecular architecture, tumors that exhibited features of extrahepatic
carcinomas, and carcinomas considered to be derived from hepatic progenitor cells, ie.,
combined hepatocellular/chalangiocarcinomas and cholangiolocellular carcinomas (duct-
ular type of ICC). They were smaller and often arose in chronic liver disease, mostly HCV
infection, and/or with significant fibrosis. The role of immunohistochemistry in the
diagnosis of ICC and the importance of the new American Joint Committee on Cancer
Staging System for ICC are also discussed.

KEYWORDS: Intrahepatic cholangiocarcinoma, cholangiolocarcinoma, histopathology,
immunohistochemistry, HCV infection, hepatic progenitor cells

Cholangiomrcinomas are adenocarcinomas that mas; ECCs).' Nomenclature of bile duct tumors is still
arise from the malignant transformation of bile duct  a matter of debate. It has been proposed that the term

epithelium anywhere along the biliary tree from small  “cholangiocarcinoma” be reserved for intrahepatic pe-
bile ducts and bile ductules (intrahepatic cholangiocar-  ripheral lesions and tumors arising from large bile ducts
cinomas; ICCs), to large bile ducts at the hilum of the ~ bath at the hilum and along the extrahepatic biliary tree,
liver or outside the liver (extrahepatic cholangiocarcino-  be designated “bile duct carcinomas.™ Indeed, hilar




Gross & histologic features for
classification of IHCCa

Hilar type

Peripheral type

Gross feature
(level of involved
ducts)

Second branches or
segmental branches

Smaller than segmental
branches

Histologic
features

Papillary or large tubular
component composed of
tall columnar cells

Small glands, closely
packed small ducts, or
cordlike structure
composed of cuboidal
cells

Am J Surg Pathol 2007;31:1059-1067



Proposal progression model
of cholangiocarcinoma

Preneoplastic Early-stage Advanced-stage
condition
Hilar = ~ |
Peripheral
type
se® ® Biliary dysplasia ¢== Intraductal carcinoma £ Periductal invasion

Hepatitis or cirrhosis

Parencymal invasion 9 Intrahepatic metastasis

Am J Surg Pathol 2007;31:1059-1067



Mass-forming type

Am J Surg Pathol 2007,31:1059-1067



Histologic type of IHCCa

Bile duct type

Mod Pathol 2014,27:1163-1173



Survival by IHCCa subtype
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Mod Pathol 2014,;27:1163-1173



Histological subtype

Variables Bile duct. n=112 Cholangiolar, N= 77 Odds mitio P-value
Apge (mean £ s.d.) 61.7110.4 BO.7£12.6 0.5973
Hex
Male 56 37 1.08 0.7924
Female 56 40 0.58=<0R <2.01
Joundice
Negative 95 73 0.35 00600
Positive 15 4 0.09<=0R <1.18
Vim! hepatitis
Negative 432 25 2.08 0.0318
Positive 34 42 1.01=0R <4.30
Intrahepatic lithiasis
Present 24 1 21.0 0.00005
Absent 87 76 2.91<=0R <426
Size (cm) (mean + s.d.) 6.9+3.4 5.9+2.7 0.2113
Gross morphology
Intraductal /periductal 35 1] n-7
Mass forming 77 77
Precursor lesion
Present 50 3 19.9 <10~7
Absent 62 74 5.59<0R <84.2
Lymph node metastasis
Positive 24 7 2.70 0.0244
Negative Ba 70 1.03<=0R <7.34

Mod Pathol 2014,27:1163-1173




Molecular and immunoprofile
difference by subtype

Histological subtvpe

Variables Bile duct. n=112 Cholangiolar, N=77 Odds mtio P-value

S100F expression _
MNegative 23 54 0.11 <10~
Positive il 23 0.05 <0R <0.23

N-cadherin expression
Negative 73 18 G.14 =10-7
Positive 39 59 3.4 <0R <12.5

AGRZ expression
Negative 44 61 0.16 10-7
Positive BiEi 15 0.08 <0R <0.34

TFF1 expression

Negative 25 39 0.28 0.00007
Positive B4 37 0.14 =0R <0.56

KRAS mutation
Negative 75 75 0.04 0. 00003
Fositive 23 1 0.00<=0R <0.32

IDH1/2 mutation
Negative a0 63 3.71 0.0121
Positive 5 13 1.15=0R <12.6

Mod Pathol 2014,27:1163-1173
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Mucin producing CC

Hepatology 2012,55:1876-1888



Non-cancerous area | Hilar CC/muc-ICC Mixed-ICC/CLC MNon-cancerous area |

Hilar BD Muc-CC area Hep-dif area Ductular area | Ductules/HPCs — e
- ﬁg. 5 e 3

f /

EpCAM (TACSTD1)

TACSTD2

Hepatology 2012,55:1876-1888



T2-weighted imaging

Homogeneous intensity

Heterogeneous Intensity

Tumor Type
Muc-ICC (n=14) 14 (100 %) 0(0%)
Mixed-1CC (n=10) 3(30%) 7(70 %)
CLC (n=14) 2(14 %) 12 (86 %)

Tumor type: n (%)

Dynamic series

Arterial phase

Portal phase

Venous phase

Muc-ICC: 14 (100 %)
Mixed-ICC: 0 (0 %)
CLC: 3 (21 %)

Paripheral enhancement

Conecentric filling

Concentric filling

Muc-ICC: 0 (0 %)
Mixed-1CC: 5 (50 %)
CLC: 5 (36 %)

Peripheral or diffuse
efhangement

Muc-ICC: 0 (0 %)
Mixed-ICC: 2 (20 %)
CLC: 1 (7 %)

Peripheral wash-out and
central enhancement

Peripheral wash-out and
central enhancement

Diffuse anhancement

Diffuse enhancement

Diffuse enhancement

Muc-ICC: 0 (0 %)
Mixed-ICC: 3 (30 %)
CLC: 5 (36 %)

Nodular enhancement

Nodular pattern of wash-out

Nodular pattern of wash-out

Hepatology 2012,55:1876-1888




of MRI finding by IHCCa subtype

' Muc-ICC

venous phase:
Progressive contrast filling

T2 image: ~ Arterial phase:
hyperintense lesion Peripheral enhancement

T2 image: Arterial : Heterogeneous venous: progressive e i 2 8 A
Mixed intensity enhancement washout & delayed enhance

Hepatology 2012;55:1876-1888



Mass-forming IHCCa with
intraductal neoplasia
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Hepatic stem/progenitor cells in
canals of Hering

*

hilar intrahepatic

exrahepatic

Common Hepatopancreatic Duct
* Ampulla of Vater

combined hepatocellular-cholahgiocarcinoma,
mixed-CCA, and cholangiolocarcinoma

cahals of Hering

peribiliary glands (PBGs)
Right Hepatic Duct

Left Hepatic Duct
Hilum

Common Hepatic Duct
Common Duct

I {l
- \
A
2 r
Cystic Duct

=2— Pancreatic Duct

s

J higher abundance of PBGs

distal EH-CCA, perhilar CCA, and mucin prodcucing IH-CCA

Biliary tree stem/progenitor cells in peribiliary glands r



Summary

Intrahepatic cholangiocarcinoma

— Proximal small duct type: classical (peripheral), bile
ductular, cholangiolar, cuboidal ductal cell

— Distal large duct type: non-classical (intermediate), bile
duct, mucinous ductal cell

IHCCa show spectrum change of histopathologic
findings and may overlap

Bile duct margin may be positive in distal large duct
type IHCCa

Good candidate for banking & tissue based study
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