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e BT

hoE R’

5| - HENES, WENEE, TREE, RE &

[FU&IC

AR, PHEGESR IS4 § 2 S OB 3
WD RESE A EH L, FIEREROR
el e B, W35 Z L ARALNR DD
b BV, JHE &SI IZE RIS RTE S &
AT L0 BEEN L BERH 5 Z &
25, NHE & RSB ICHA I 38
EOMEFR & VI RAVHRETH D, KEERE
DB AT S T & THHEEREBORRED
fEBLRTL< 550,

AT O AFIP I K 2 RIS 4058 (2007 4F) 1<
B W T, ¥ NHES idintraductal papillary
mucinous neoplasm (IPMN), intraductal
oncocytic papillary neoplasm (IOPN),
intraductal tubular neoplasm (JTN) @3
KA TR TWw» 32 HIWHOS FE(5H4
M) Tk, BEE WEES & U Tintraductal
tubulopapillary neoplasm (ITPN) @ # & 4 #
TIZEA I NI,

HEENERESR IWMERELE L 5N,
ZTORBBREE S — BB TV, RE

bhbZRBEIZHRE L =2BREE2 5
AR ARBRL, ZThEBEITNOHER
counterpart & U CTHE L 729, K4 HE U
LT, BEEDE#ED 5 BEITPNIZH ST 3
JFIBERRE N RE I N2 2O X5 2
ITN, ITPN OBEEBEEHEL. S B iZDoh
Z PUTHERE % 7R 3 HFIRE SRR AR 12
FETAHZEPHOLERDDDH B.
AR TEEENCRET 2ERBE» 6 &
% JEE; & HEAE N IR IS (MBS TTN) L IR O,
JEIIN R ITPN & O HE M I £ D W TS
IINAZ#BAT 5. AT, bhbhasEEL
7= ITN O%Efl & 2R 5.

1. REBDOMEDT

B 28 [E 0D JRE I B B (2009 4F) T,
JEETTN (38 PN FLERRE W EFE I8 (IPMIN) O
DI ZzoOfjORD—DL LTHRED T HH
TW39 MEABENESZ ThHD, HER
I i R OFRE (2 & D JRHE Gintraductal
tubular adenoma, ITA) & i J& (intraductal

Yasunori SATO et al : Intraductal tubular neoplasm of the bile duct
*BIRKFERFR L R FRIE A AL EESE [T 920-8640 )R 4R = AT 13-1]

FPEfE 62 (1) : 155-161, 2011 155
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tubular carcinoma, ITC) £ IZ3iF 65, #%
¥ % Kk 9 IZITN id pyloric gland adenoma
DEEERT I LR LB HWHOSIET
pyloric gland adenoma i gastric-type IPMN
iZEERS. F7z, BUTORSERHC AT IS
BOWTITPN O E 2V ST,

2. ERAR

Dynamic CT & MRI ¢ i3 Z il P4 8%, MRI
TUEHE G CEES, T2HRAEGE TEES
8232579, MRCPTIEHERENDER
e LTE bz 6h, BEORMOFRE T

PERL, PEFFMEIMREMES CeA b 5. TEE
DJFFEAR O FJEE DPRFRIZ A S FLis i,

3. REMR

D WREERE

PIRRAY L2 JETTN S JFE N D AEETIRIRZE T &
D, LEXICEENTH S, BEE2RMEC
WRLEETAZ 8 & 5. ITPNIZEENR
ONBRERETEZENLND,

FHAEE IS, TN RETIRE OB 1
FE» 5 %, ITPNIZEIR, FLEERS LI
FEHEROBIEEE LR T. W hiZkw
T & RGN I3 FERE I M Tl IZ IR A &
V. TN Zh & TOWE TIRREIE I3
BTG 1T E AL &<, pyloric gland
type D ITA (pyloric gland adenoma) DHZRE %
RTHDOHLNY. FRAESLERE LS
ITC®°, il intestinal type D ITC DIREH &
B~ Fim ITPNIZEEIEOREH
ZVRINETH D, EANICEREMEDE D
IFALNEWE &5,

2) PSR

K& DFEE T i pyloric gland type O ITA 3
BT L BEMLT, REGETMUCE
R MUCSAC 28 |5 ¥, MUC1®° MUC2 13 & 1
ART2. ITCOREFTOMENTIE, MUCL
Bk, MUC2 & MUCSKACIE &M D RERI 23 %

W JERRIZITPN Tid MUC2 & MUC5AC
WA RT Z LR L S ND Y. 7,
intestinal type ® ITC T %, MUC1(Z & %,
MUC2 & MUC5AC, MUC6 %8 b5t & # 5 &
NTH3W,

4. SEEWFF

JEETIN, ITPNZJEFIBADENI L6 S
D, BEBFICELTEENEZZ L3 E LD
2o TR, 2B L TGEH O IPMN O

I LR R R AR & TS B
5denovo THAET S LT AL, adenoma-
carcinoma sequence ZfE CHAET S LWV I Fi
D B 100, JRIE & A EAE U 72 TN O%E
BT, RIFGE TREERIC ps3 DFEBZ A 5
ZENDHBLW  F= ITPNOSHER 2 H
WeME TR KRASOZERIT Ao/t Eh
5 3)

AEENES & FERESEOBERE

1. IPNB

FFREGE SR ICFE4E§ % intraductal paplllary
neoplasm of the bile duct (IPNB) i F
M@mmvmﬁﬁﬁwlmmaﬂﬁ
IPNB{Zldgastric type, intestinal type, pan-
creatobiliary type2’ & 1, oncocytic type & 17
E9 5. ASHAIPMNICH Y 5 FHEER
WAL F 2R S A, SEEEMEZE L H 3L
D B4 FE [ 38 o B A8 & JEAS M oo iF IR
FENIIRAE / IR DO HIZZ 5 LIoRERE T h
TWAHREME 2 H B0, F/z, RO
IPNB = AH4 J& B A~ g i 1< B3 9~ % oncocytic
type DIPNBO#E 2 H D, T b &kl
IPNBIZHH 2§ 2 WREME 23 T S T 3 19,

2. IOPN

JEZIOPN iZ IPMN @ — #i Z (oncocytic type)
L¥ELZLNBH, IPMNIZHEIZZDOh
LKRASEE N DN &k Eh» 6, AFIP

156 HFHEfEE  62% 15 - 20114F1 1
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E1 JEERERIES ERC
TERAEE 149 10 mm K DIEE A A B 5 (RED)

12 & B EBE A TIXIPMN & XA & T
W32, HWHO - CTIEIPMN O —#i Al &
LTHEbHbNE., ZhETitbhbhoe
SFH 5 WA IOPN IS Y § 5 ITHIEE SRR A &
WEL T3,

3. BIilIN

Biliary intraepithelial neoplasia (BilIN)
WIHE IZ A S N B HITERZE / FEERZE Th
D ®, pancreatic intraepithelial neoplasia
PanIN) IZHE T 23 HWEELE L SN 5.
PanIN Tid 7L — F 3 E < & 5 IE ERE TR
5N 5 KRASEFER p53 4 & DFHEFE D
BENEL 55, BINTE®EZ L — FiZ
5 ERBEYRE TP DRI EADL I DD
D9, &7z, KRASERZRTEDVH5Z
Db TS MHsuMetal, KFEERT —
&),

2 MHEENERESR WHsEB
FHETHE, FERHAOAEENELRY -7
K& ZIFFEL0mmK.

4. JBEITN

JiE % N I 955 1L AFTP I & 5 S 73 JE Tk
IPMN, IOPN, ITN®3-D {2 K Bl & 1?2,
3R U 72 & 5 IZJRIPMN & IOPNIZ DWW T
FATHHE SR 12 8 RIRRORELFET 5. Z
NE THEITNICEEPL U 2P EE R RZE A
ENTWELolzh, &, bhvbhideE
RIRE 2 5 7 % BHE NS % R ITN O H3E
Fcounterpart & U THE LY, Z Dk, K
ITPNIZHH Y 4 2 FFAHE SRR ZE D RE GRS &
TENTY,

JF P38 JE A& = BT Y B4 T U, papillary
adenoma X tubulovillous adenoma & L T #R
HEEXNTVWBRELRH D, ZOHIZadenoma
POIIEERNTHENRH S L AN TN
%202 FAEMEEORREE 20 5 3 HRE
THh, Z5UEGSEITPNIZHEYT S
JEERRZE Th 2 REE SRV E b 5.

ks, WRITPNIZKSWIEEEMDRE TH
505, Stk A DICBEITPN OBEE % fTIEE
RICIGHT 256, BT T IPNB 23R

APERE 62%1% - 2011411 157
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3 MEENERIES RS
HUNDEIRIRE & 0 R & T B .
FLIHIREEE 12 A B e,

,,
k o

X5 MEENEIRIEE PRERRG
HEMEICZ UWERIRE O K18, Pyloric gland
adenoma (=389 (low-grade tubular adenoma).

EWEIFEEMD L DU/ L METH 2D
ZEeE3BEL T, ITPN & IPNBD £[E %
WO THEET 2B EH B 5 KD IZBbNID.

EFIET

PFizbivb s @5 L 72 JHE TN o 145
EERNT 5.

1. fEH

67 M. A - MMIEESAICE L TR
BB, ERCICTRIBE IZ 2D A, &

4 FHENEIRES ERLEER
BEMIZZ LWVERIE Ch) & BEMEO B DER
[ (52 & MBEL TV 3.

6 JHENERIEE RIS
WS T 5 BEVERIRE. LRSI A
ET 5. KE+ Z## O tubular adenoma = FH{D
¥ % (high-grade tubular adenoma).

5NTTERIEE IS 10 mm D& /R B % FR
B7-(X1). ARG FLIEYIFEN % fefr L,
2D RIEE AU mmK, BEA)&HKA
U7z, 512, TEHBEEHEMNIZEI0 mmK,
R ERFAOFERERY — T &R
(K2), AREICHLTRY N P I—%
To7-.

2. /"EMmR

MRS, FNOBRIE K DR X h
BRETH Y, AEREEILERD Lh 5 7=

158 FFRENE  62%:1% - 201141 8
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7 EENERES AR
—EITEE Ak LD BB RE OBERA 4R
N A D B, MBI (carcinoma in situ) .

Low-grade tubular adenoma  High-grade tubular adenoma Carcinoma in situ
B o : Sy v

MUC5AC

MUCB

8 HEEWERIEE RrEEilitE
Low-grade tubular adenoma & MUC6 & MUCSAC 2385, high-grade tubular adenoma D—EB43 &
carcinoma in situ 13 MUC2 1B & 7R 4.

(X3). BIRBRE I EAMEDZ U IRE (X & 13 pyloric gland adenoma = ZHL L Ty 7=
4, HED & BAVEOBEE s g (X4, 2D (low-grade tubular adenoma) ([X]5). ZAIM:
EMPREL T, BAEMEIZZ LWERER DN R RIRE I IR TR L, K

AFRERE 62415 « 201141 H 159
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-+ Z #6515 D tubular adenoma 1= & < ZE{ L
Tv 7= (high-grade tubular adenoma) ([X16).
¥ 7z, high-grade tubular adenoma ® 1 12 —
B, ERAWEE AL LD AR EBED
W A A TR 3 8L 2 & - 7= (carcinoma in
situ) (X7).

3. wiEfEREE

Low-grade tubular adenoma {Z MUC2 [& 4,
MUCSAC & MUC6 LG T & - 72([X8).
—7%, high-grade tubular adenoma iZ MUC2
2B, MUCSAC & MUC6 i B& 1,
carcinoma in situ 13 MUC25#E, MUCS5AC
B, MUC6IE —E 5551 % m L 7= (X
8). Cytokeratin20 (CK20) it low-grade
tubular adenomald e, high-grade tubular
adenoma D — i & carcinoma in situ i3 F5E T
» - 7=. p53id carcinoma in situ D — B A5
PERL .

4. £ &

AFNE 2R 2B O Rk 58 IRIRE
PREL =M BENEE Th - 72, HE
TERED & Hr LT, carcinoma i situ 13 high-
grade tubular adenomalZ H13E 3 % & b h
2. L2 U, WENICARRANIRET 5 low-
grade tubular adenoma & high-grade tubular
adenoma D EIE A DB 2 6 DA DM
Y, B2 WVISETREDE L & IZAHT
H o7z,

JEEITN (& pyloric gland type D ITAZS £\ &
ENTEY, KO XS HREFIIHIS & -
bhsd. 72, FRICHKBEAAELTWS
REIEERTNTH 528, AFNIEETTN IZHEHF
Yo RTHEENEIRIES &% A 7-.

BhbhIC

JEAE NJEES DR REFTEE D MM IR & el L
TABENRTHE D, HEAREORALHE

DN & DR LR DOKRE LER
D—D &k >TW5. MENERIEE S FE
BHEE AMEIRZE &l & B 28, FEERICEE
NEIRIES & UGk, AT H2enTE
DIREDNFIET 5. S, RERIEERE LRI
4TS Z &, NHE PVERIENE O BRAORELE
A S 2IC LT BERD 5.
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PN

B B B —

*

WA

— k

ST -

FE|HEE  JHE, ALF 4 F, RASWE, RASWE, Y b2gFrTrus

RN WA & 5 B RS OB L
LTHNLF )4 F e BRRH T <
R, BEEABSLMELINLTH
5. Lo L, BBEE729EMNL EERKRE
PRI TE & O B A B BRI R
MG AERT 2EMOFENAS 2 &k
D, MREASWOREEET 25 I2%
LThoW3WBEERHE N EDNTE
7. BUfE, #REP 53 WHE 5 (neuroendocrine
tumor, NED) D &L FR 3L X LT\ % 28,
NETOD[RIF#REE £ 7z 13 HFHE L LT, BlE
PHRBEORB LD, ArF 4 F, BA
ANF A4 F, G TN 5 WHE S (well
differentiated endocrine tumor), 1€k
AP 456 (poorly differentiated endocrine
carcinoma), =% B AR A 23 1% (high
grade neuroendocrine carcinoma), /DMlfigsE
(small cell carcinoma), -k #fil iz & (large cell
endocrine carcinoma) % & D ZFRAMEH T
ETCW5. Fi, BEOREL S NETI

iR 4% PN 43 WA (adenoendocrine caricnoma)
DAEFRBMAIhTHWE. T, HERERE
ONETIZMTH 545, B, KEEE, &
R & AW RIS M O Bk B ES N T
U, NETOZWO A% 5§ EEE O 2
HETH . AT, JHERNET DR
IZDOWTEHE 228 A THEEE T 5.

=

-

JHERANET X FICREMIHRE L L THEE
NTWBEET, FHHEE LD IZEERRED
ERIN L <, £72720% 3 WEORE(HE
B, THEE)IZNET 240 L 22 BR 250
FafEEmIcd b, KA NETIZE 5IZ/MT
b 5. HHELEFHEAEENREITOEZR
HTh 22, EESVIZKBAIPOIHERR
O PR 43 W B 45 51 D SCRRE B2 3HIC & B
&, F65.8m%, MIZE L (15%), HILF
J 4 FEREIFOAREREXh TS, %
7z, WS 20 & 5 AR F O MAE 7 (HZEIF
%) DNET25 B DRI & 5 &,
FE¥69.55, BLliz1rstcHERL <,

Kenichi HARADA et al : Biliary neuroendocrine tumor

TERKFREGEERIIRFTEERADHE [T 920-8640 A)IE S REAT 13-1]
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1 JEE R0 AT O AL 1 2 4]

WHO 4348 2010 (FH{L4)
+ Neuroendocrine tumor (NET)
- G1 (carcinoid) -G2
+ Neuroendocrine carcinoma (NEC)
- large cell type

« Hyperplastic and preneoplasic lesions

WHO 7348 2010 (JHZE 5 L OHF4HIEAE)
+ Neuroendocrine tumor (NET)
-G1 (carcinoid) - G2
+ Neuroendocrine carcinoma (NEC)
-large cell NEC

- small cell type
+ Mixed adenoendocrine carcinoma (MANEC) |G3: mitotic count, >20 per 10 HPF

- small cell NEC

G1: mitotic count, <2 per 10 high
power field (HPF) and/or <
2% Ki67 index

(G2: mitotic count, 2-20 per 10 HPF
and/or 3-20% Ki67 index

and/or >20% Ki67 index

+ Mixed adenoendocrine carcinoma (MANEC)

+ Goblet cell carcinoid
» Tubular carcinoid

ESERERCR R (55 5 10

« /NtiE3E (small cell carcinoma) [ A2 Wl (Endocrine cell carcinoma) |
- [P REE (adenoendocrine cell carcinoma)

BB S 17TH E 2 < 2 5D TS, %
7z, JHZE[F4LHEA O NETZ, von Hippel-
Lindau syndrome ® % £ ¥& 4 PN 45 WA i 955 1 24
(MEN-1) YIZff->TRETHZ L3 foNT
B, EENREEOEESEEZ 5N T3,

BRPRAEIR

NETZ, WhW B HILF /4 FERDE
2 B REEMENET & MERERPENET, L€
Y OF D b REBETE & IEREREE I E
N5 A, JHERNET 3385 JERE s M O HERE
BTahn, BHEEPHEEE LTHlsh
e Rt IR R N 2 BE/EL A
ETh D, CHBYICRHE R DRERMENET &
LT, H#Z MY vEAEMNET (gastrinoma)
IZ ¥ 9 Zollinger-Ellison syndrome, ACTH
AWENETIZES 27 v v vV ERH A2 L /-

e RaME GRD

IH{LAE NET 12 B9 5 [HWHO 4348 (2000 4F)
T, @B N 2 WS (WDNET),
o (LB N 43 W (WDNEC), K4 fbh 2l
AR (PDNEC) O 3T & T
B0, BEOKE X, S, MiBEiESE
M, BESEE L EORHEENIREL S &
CEFNEEE BOBD, BEER, KE
MR, BEMEICHEL, NETOF# Tl
RLEFBFICEREAHBEL LTHWLENRT
X729 L L, 20104FDFHWHOSETIE
HLE, THO S FAMEE & B ISR WiE
B (NED), fiRN 45 wiE(NEC), RA TR
W43 g (MANEC) 12 kBl & v, NET il
BEFEWEMEIC T X 5IZ2GL & G2IZAFHEhTn
5. ARFROREERFIHNFRKY (BB 5R) Tid/h

FEBI A HE ST 549, HilfiEE (P23 i) & R oy il R = 4y
BEh Tk, FEEMEMERRCENGES
164 JFIERE 623 1% - 20114E 1 H

- 659 -



B9 B EfEkIT . 7,
HINF A4 FIEE, B LA (2
BAANTF 7 A4 F), KMHa R A 2

i) TIZRFICNETIC

#E(LCNEC), /Nl BadgE o 42 o fHAR 19 X

SERIBINTWAD. AR TIIWHOIZ &

B ZNETICHE L CEo#i4 5.
#HREASMES (NET)

HINF I 4 FRIHWHO 4550 WDNET %
WDNEC A &H &h, —RINIZREDZ L
Yg— a5 5. #iZHE~IINE T,
BoMRIZE 729, ZEEEZ Loy, fifaE
FAFERYE, FRRDIR T, MRBERIREHE TS

EH, IF A PICREENE Y R VIR
~RIRF I HREROEE LTI (XD, F

X1 BHZEEREN
A EEOFERBIR TEH oL EE G5 E5), ?f?’dfri%ﬁ
TIAEHEZRIC Z U WIS () % 39

B EEESOIEEIIRRMANLF 4 L;@MT%.
C:y7 74 VVviEgE, BMALF ) AR
FEPLOEBEEIc—E U CHHATR 280, i
PR3 WAEDE: & R I

2. RN WE (NEC)
TERERYI/ NI & AT 3 B 4,

4 MfijEE O /N B g & RORH B e P 40 e
(LCNEO IZHH 4+ 5. /Nifail i g~
R DOIERED 5 &5 B EEMET, v — b
WK, BRI, RIRARU, TR 2 SBIURE
(nuclear molding) & ¥ v FEK S A 5 H
BREHIS & 5. AHlENI MERHIL S,
WRIA D & THIRERCIR DR, 8~ B 2ol
fEAA T 5Mifar 550, HEHREHE, R
R, a¥y b Rkg EMRNS IR ERET S
FrREMES (X2). WEE SEE NS EHA
BdHY, F-BREEEEEL (G, HEE
i3 é’:ﬂ?‘fﬂi’ LB IE & SIS,

7z, BERETEMEIZ LD Gl & GIZlAE S B, RS BRI 2ME (MANEC)
GlLIZWbWB HLF /) FaErETS. LﬁM%F&MHF&%$Wﬁw 5 (NEC)
PEIFFICA LN B EE, EERNETD R
FREfE 623 1% - 201141 A 165
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2 EE%’”EW
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Intrahepatic cholangiocarcinoma arising in chronic advanced liver disease and the
cholangiocarcinomatous component of hepatocellular cholangiocarcinoma share common

phenotypes and cholangiocarcinogenesis

Aims: Intrahepatic cholangiocarcinomas (ICCs) are
known to arise in cases of non-biliary, chronic
advanced liver disease (CALD), but their clinicopatho-
logical features remain unexplored. The aim of this
study was to compare the histological and immuno-
histochemical ICCs arising inCALD with those arising
in livers with non-specitic reactive (NSR) changes.

Methods and results: Seventy-one cases of ICC arising
in CALD were compared with ICCs arising in livers with
NSR changes, including normal livers (72 cases) and
the cholangiocarcinomatous (CC) component of hepa-
tocellular cholangioncarcinomas (HC-CCs) (30 cases).
The expression of mucin was higher in ICC with NSR
changes, whereas it was relatively low in ICC with

CALD and the CC component of HC-CC. The expression
of biliary markers [cytokeratin (CK)7, CK19, epithelial
membrane antigen, and epithelial cell adhesion mole-
cule (EpCAM)] was lower in CC with CALD and in the
CC component of HC-CC than in CC with NSR changes.
The expression of hepatic progenitor cell markers
[neural cell adhesion molecule (NCAM) and c-kit] was
higher in ICC with CALD and the CC component of HC-
CC than in ICC with NSR changes. EpCAM and CK19
were constantly expressed in cultured CC cells, whereas
NCAM was infrequently expressed in cultured CC cells.
Conclusions: The carcinogenesis of ICC arising in
CALD and the ICC component of HC-CC, each showing

similar features, may involve hepatic progenitor cells. -

Keywords: cholangiocaréinoma, combined hepatocellular cholangiocarcinoma, hepatic progenitor cell, liver

cirrhosis, NCAM
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digestion; EMA, epithelial membrane antigen; EpCAM, epithelial cell adhesion molecule; HCC, hepatocellular
carcinoma; HC-CC, hepatocellular cholangiocarcinoma; HepPar 1, hepatocyte parafin 1; HPC, hepatic progenitor
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Introduction

- Intrahepatic cholangiocarcinomas (ICCs) arise from the
intrahepatic bile ducts and affect adults of both sexes.
ICCs are primary liver malignancies and are second in
frequency after hepatocellular carcinoma (HCC).'™*
Recently, the incidence of ICC has been increasing
worldwide.”* ICCs are heterogeneous in clinical fea-
tures, genotype, and biological behaviour, depending
on their anatomical location and histological differen-
tiation. ICCs are largely divided inte peripheral and
perihilar types."? Peripheral ICCs presumably develop
from the intrahepatic small bile duct, bile ductules, or
hepatic progenitor cells (HPCs), and, grossly, show
mass-forming growth.' Although the majority of ICCs
are known to develop in apparently normal livers, a
small number are associated with chronic biliary
diseases and also non-biliary, chronic advanced liver
diseases (CALD), particularly with hepatitis B and C
virus infections.” ™ Recently, ICC associated with CALD
has reportedly been increasing in frequency, although
its clinicopathological features and pathogenesis with
respect to HPCs remain unexplored.

1t is well established that cholanigocytes at different
anatomical levels of the biliary tree show different
phenotypes.” For example, neural cell adhesion mole-
cule (NCAM), a surface glycoprotein belonging to the
immunoglobulin superfamily, is expressed in biliary
cells at an early developmental stage (ductal plate), but
gradually disappears with the maturation of bile
ducts.®” In adult livers, reactive bile ductules, partic-
ularly those with an indistinct lumen, aberrantly
express NCAM. Small bile ducts. and normal and
mature bile ductules are negative for NCAM. Canals
of Hering and proliferating HPCs in diseased human
liver are reported to express c-Kit. '

It has long been controversial whether hepatic
malignancies arise from stem cells or HPCs that

undergo malignant transformation, or from the dedif-

ferentiation of neoplastically transformed mature
hepatocytes.®® Recently, there have been reports that
hepatocellular cholangiocarcinoma (HC-CC) originates
from the transformation of HPCs,'* and the cholan-
giocarcinomatous (CC) component shows cholangiocy-
tic differentiation of transformed HPCs. However, this
component has not been well characterized.

The aim of this study was to characterize ICCs arising
in cases of non-biliary CALD by comparing them with
the ICC component of HC-CC and with ICC arising in
livers showing normal histology or non-specific reac-
tive (NSR) changes, histologically and immunohisto-
chemically. Experiments with cell lines of ICC and HCC
were also conducted to analyse the phenotype of ICC. -

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 1090-1099.
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Materials and methods
CASE SELECTION AND TISSUE PREPARATION

Liver specimens containing ICC and surrounding liver
tissue were obtained from 72 cases of ICC arising in
livers with NSR changes and apparently normal
histology and 71 cases of ICC with non-biliary, CALD
showing extensive/bridging tibrosis or cirrhosis [owing
to hepatitis virus infection, alcoholic steatohepatitis,
non-alcoholic steatohepatitis (NASH), or cryptogenic
cirrhosis]. NASH was diagnosed when each of the
following requirements were met: (i) no positive results
for hepatitis B surface antigen or anti-hepatitis C virus;
(i) histological findings consistent with NASH -
steatosis, ballooning degeneration of hepatocytes, and
lobular inflammation with or without fibrosis; and (iii)
neither drug usage, alcohol abuse, hereditary diseases
nor any other clinical manifestations causing liver cell
damage. Forty patients had CALD caused by hepatitis
virus infection, and 2, 17 and 12 had CALD caused by
alcoholic steatohepatitis, NASH, and cryptogenic cir-
rhosis, respectively. Nineteen patients had-fibrosis with
lobular disarray, and the remaining 52 patients had
cirrhosis in the ICC with CALD group. No patients in
the ICC with NSR changes group had predisposing

. biliary conditions such as parasites, hepatolithiasis, or

primary sclerosing cholangitis. In addition, 30 cases of
HC-CC were collected, for which both carcinomatous
components and surrounding liver tissue were avail-
able. Histologically, ICCs in the cases of NSR change or
CALD and the ICC component of HC-CC were adeno-
carcinomas showing tubular, acinar, papillary, solid or
cord-like patterns in combination with various fibrous
and inflammatory stroma. Bile production was absent.
Anaplastic or sarcomatous elements and squamous cell
carcinomas were not evaluated in this study. The 173
liver tissue specimens included 32 autopsy specimens,
140 surgical specimens, and one wedge biopsy speci-
men, and were collected from the surgical and autopsy
files of the Department of Human Pathology, Kanazawa -
University Graduate School of Medicine and its affili-
ated hospitals (1990-2010), and the surgical files of
the Department of Pathology, Asan Medical Centre,
Ulsan University School of Medicine, Korea (1996~
2009). The diagnosis of ICC was taken from the
original report. The diagnosis of HC-CC was made for
tumours showing -both distinct HCC and distinct CC
components in this study. An intermediate component
was also seen in tumours, to various degrees. Examples
of ICC with CALD and HC-CC are shown in Figure 1.
The relative frequencies of ICC with CALD, ICC with
NSR changes, HC-CC and HCC were 7.4%, 6.7%,
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Figure 1. A, An example of intrahepatic cholangiocarcinoma (ICC) with chronic advanced liver disease (CALD). Haematoxylin and eosin (H&E).
Adenocarcinoma shows a tubular structure surrounded by fibrous stroma with neutrophilic infiltration. B, An example of combined
hepatocellular cholangiocarcinoma (HC-CC). A distinct hepatocellular component (H) composed of abundant eosinophilic cytoplasm and a
cholangiocarcinoma component (C) showing a tubular structure are observed (H&E).

11.7% and 74.2%, respectlvely, over a period of
5 years (2005-2009) in our institute.

The main clinicopathological features and the inci-
dence of hepatitis B or C virus infections are listed in
Table 1.

All of these tissue samples, including tumour tissues
and surrounding non-neoplastic tissues, were fixed in
10% neutral buffered formalin and embedded in
paraffin. Two or three blocks showing representative
histology of carcinoma and background liver were
selected in each case for further examination. More
than 20 consecutive 4-pum-thick sections were cut from
each paraffin block. and stained with haematoxylin
and eosin, Alcian blue (AB) pH 2.5 and periodic acid-
Schiff after diastase digestion (dPAS) for neutral mucin

Table 1. The main clinical features of the cases examined

(red by dPAS), acid mucin (blue by AB) and mixed
mucin (purple). The remaining sections were used for
immunohistochemistry.

IMMUNOHISTOCHEMISTRY

The expression of hepatocyte parafin 1 (HepPar 1),
cytokeratin (CK)7, CK19, NCAM, epithelial membrane
antigen (EMA), epithelial cell adhesion molecule
(EpCAM), c-Kit and o-fetoprotein (AFP) was examined
by immunohistochemistry. In this study dealing mainly
with ICC, HepPar 1 and AFP were used as hepatocel-
lular or HCC markers, CK7, CK19, EMA and EpCAM as
biliary epithelial markers, and NCAM and c-Kit as HPC
markers.” 'Y In brief, after deparaffinization, antigen

. . Hepatitis virus Other factors
Diseases with
different Age (years) Gender HBsAg(#) HCVADb(+) HBsAg(+)  Alcoholic NASH  Cryptogenic
backgrounds n  (mean) (M/F) HCVAb(+) steatohepatitis cirrhosis
ICC with CALD 71 37-85(60) 50/21 25 14 1 2 17 12
ICC with NSRs 72 35-93 (65) 45/27 - 0 0 0 ) 0 0
HC-CC* 30 17-80 (62) 24/6 7 1 1 2 0 6

CALD, Chronic advanced liver disease; F, female; HBsAg, hepatitis B surface antigen; HC-CC, combined hepatocellular
cholangiocarcinoma; HCVADb, hepatitis C viral antibody; ICC, intrahepatic cholangiocarcinoma; M, male; n, number of cases;
NASH, non-alcoholic steatohepatitis; NSR, non-specific reactive change including almost normal liver histology.

*Twenty cases were associated with liver cirrhosis, seven cases were associated with chronic vxral hepatitis, and three cases

showed non-specific reactive changes.

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 1090-1099.
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retrieval was performed for CK7, CK19 and HepPar 1
by microwaving in 10 mM citrate buffer (pH 6) for
20 min, and for NCAM and EpCAM by microwaving in
0.1% saponin buffer (pH 6) for 20 min. After blocking
of endogenous peroxidase and incubation in normal
goat serum (1:10; Vector Laboratories, Burlingame,
CA, USA) for 20 min, the deparaltinized sections were
incubated o%emight at 4°C with primary monoclonal
antibodies: CK7 mouse antibody (clone M7018; 1:50;
Dako Cytomation; Dako, Tokyo, Japan), CK19 mouse
antibody (clone M888; 1:100; Dako Cytomation), EMA
mouse antibody (clone M613; 1:200; Dako Cytoma-
tion), EpCAM mouse antibody (clone HEA125; 1:5;
Abcam, Tokyo, Japan), NCAM mouse antibody{(clone
1B6; 1:50; Novocastra Laboratories, Newcastle, UK),
c-Kit rabbit antibody (clone K963; 1:20; IBL), AFP
rabbit antibody (clone A008; 1:500; Dako Cytomation;
Fujioka, Japan), and HepPar 1 mouse antibody (clone
OCH1ES5; 1:100; Dako, Cytomation). The sections were
then incubated at room temperature for 1 h with goat
anti-mouse (the sections for c-Kit and AFP antibodies
were incubated’ with goat anti-rabbit) immunoglobu-
lins conjugated to peroxidase-labelled dextran polymer
{EnVision; Dako Cytomation). The reaction products
were developed by immersing the sections in a 3,3’-
diaminobenzidine tetrahydrochloride (DAB) solution
containing 0:03% hydrogen peroxide. Nuclei were
lightly counterstained with haematoxylin.

 The expression of CK7, CK19, NCAM, EMA, EpCAM,
c-Kit and AFP was evaluated semiquantitatively
according to the percentage of positive cells in the
individual lesion: —, negative, 0%; +, focal, 1-10%; ++,
moderate, 11-50%; and +-++, diffuse, >50%. Distinct
immunohistochemical reactivity was considered to be
positive, and faint staining was regarded as negative.

CELL CULTURES

Six human CC cell lines (HuCCT1, CCKS-1, IHGGK,
RBE, SSP-25, and TKKK) were used in this study. One
HCC cell line (PLC5) was used as a control. HuCCT1,
RBE, SSP-25, TKKK and PLC5 were obtained from the
Health Science Research Resources Bank (Osaka,
Japan), and CCKS-1 was established in our labora-
tory.'*1* IHGGK was obtained from the Cell Resource
Centre for Biomedical Research, Tohoku University
(Sendat, Japan). CCKS-1, RBE and SSP-25 were estab-
lished from peripheral-type ICC,**** but others were

not specified, HuCCT1, CCKS-1, THGGK, RBE and SSP-

25 were cultured in RPMI-1640 (Life Technologies,
Rockville, MD, USA); TKKK and PLC5 were cultured in
Dulbecco’s modified Eagle's medium and nutrient mix-
ture F-12 (1:1; Life Technologies). All media were

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 1090-1099.
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supplemented with 10% fetal bovine serum (Life Tech-
nologies) and 1% antibiotics—antimycotics (Life Tech-
nologies). These cell lines were cultured under a 5% CO,
atmosphere at 37°C until the cells reached confluence.

WESTERN BLOTTING

Western blotting was performed for the detection of
EpCAM, NCAM, CK19 and AFP in cultured cells. EpCAM
and CK19 were used as biliary epithelial cell markers,
NCAM as an HPC marker, and AFP as a hepatocellular or
HCC marker. At present, three isoforms of NCAM with
molecular masses of 120, 140 and 180 kDa have been

- identified. The expression of these three isoforms was

examined in six human CC cell lines and one human HCC
cell line.” 717 Proteins were extracted from cultured
cells with T-PER Tissue Protein Extraction Reagent
(Pierce Chemical Company, Rockford, IL, USA), accord-
ing to the manufacturer's directions. The western blot
analysis was carried out on a 10% sodium dodecylsul-
phate polyacrylamide gel electrophoresis gel. The pro-
teins in the gel were transferred electrophoretically onto
a nitrocellulose membrane. The membranes were incu-
bated with primary antibodies against EpCAM, NCAM,
CK19 (the same antibody as used for immunochisto-
chemistry), AFP (clone ZSAO06; prediluted antibody;
Invitrogen, Carlsbad, CA, USA), and B-actin (clone AC-
15; 1:3000; mouse monoclonal; Abcam, Cambridge,
UK). The expression of each protein was detected with
secondary antibodies conjugated to peroxidase-labelled
polymers (EnVision system; Dako Cytomation). DAB was
used as the chromogen.

STATISTICAL ANALYSIS

Intergroup comparisons were made by use of the
Mann-Whitney U-test. The results were considered
significant if the P-value was <0.05.

Results
MUCIN HISTOCHEMISTRY

In ICC with NSR changes and also ICC with CALD,
mucin was expressed in the secretions within the
lumen or acini as well as on the luminal surface and in
the cytoplasm of carcinoma cells (Figure 2). Mucin
expression was evident in 60 (83%) of 72 ICCs with
NSR changes and in 16 (23%) of 71 ICCs with CALD,
respectively (Table 2). Most of the mucin was of a
mixed type, and only some carcinoma cells showed
neutral mucin-stained red areas or acid mucin-stained
blue areas. In contrast, in the ICC component of HC-CC,
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Figure 2. A, Mucin, mixed or acid type, is detected in the secretions
in the lumen and also along the acini of tubular carcinoma of
intrahepatic cholangiocarcinoma (ICC) arising in chronic advanced
liver disease (CALD). Alcian blue pH 2.5 and periodic acid—Schiff after
diastase digestion. B, Incidence of mucin production in ICC with
CALD, ICC wifth nbn-specific reactive changes (NSRs) and combined
hepatocellular cholangiocarcinoma (HC-CC). Mucin production is
frequent in ICC with NSRs in comparison with ICC with CALD and
HC-CC cases. [, negative; |y, mixed mucin and acid mucin; [,
mixed mucin and neutral mucin; &, neutral mucin; and B mixed
mucin; *P < 0.001.

only five (17%) of 30 cases showed focal expression,
and most of the mucin was of the mixed type.

IMMUNOHISTOCHEMISTRY

The main immunohistochemical results are éumma-
rized in Table 2 and Figures 3 and 4.

Expression of CK7, CK19, EMA, and EpCAM

CK7 and CK19. Both CK7 and CK19 were expressed in
the cytoplasm of carcinoma cells of ICC and also of the
ICC component of HC-CC (Figure 5A,B). Nearly all of
the cases of ICC with NSR changes (99% and 100% of
72 cases) and ICC with CALD (96% and 96% of 71
cases) expressed CK7 and CK19, diffusely, although the
expression was rather extensive. In the CC component
of HC-CC, in 80% and 83% of 30 cases, respectively,
CK7 and CK19 were expressed, whereas their expres-
sion was quite low in comparison with ICC with CALD
and also ICC with NSR changes.

EMA. Both cytoplasmic and apical/luminal mem-
brane staining were most common for EMA, whereas
some cases showed only apical/luminal membranous
staining (Figure 6A). EMA was positive in 100% of 72
ICCs with NSR changes, and in 69 (97%) of 71 ICCs
with CALD. Regarding the CC component of HC-CC,
only 21 (70%) of 30 cases expressed EMA, and this
incidence was rather low in comparison with ICC with
NSR changes and also ICC with CALD (P < 0.05).

EpCAM. EpCAM was expressed in the membranes of
CC cells. EpCAM positivity was sirilarly observed in

Table 2. Mucin production and expression of cytokeratin (CK)7', CK19, neural cell adhesion molecule (NCAM), epithelial
membrane antigen (EMA), epithelial cell adhesion molecule (EpCAM), ¢-Kit, hepatocyte parafin 1 (HepPar 1) and a-fetoprotein
(AFP) in intrahepatic cholangiocarcinoma (ICC) with chronic advanced liver disease (CALD), ICC with non- speaﬁc reactive

changes (NSR) and hepatocellular cholangiocarcinoma (HC-CC)

Group - n AB-dPAS CK7 CK19 NCAM EMA EpCAM  c-Kit HepPar 1 AFP
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n{%)  n(%)
ICCwith 71 16 (23)* 68 (96) 68(96) 53 (75)**** 69 (97) 69 (97) 58 (82)**** 0 8 (1N*
CALD :
ICCwith 72 60(83) 71(99) 72(100) 11 (15) 72 (100) 71099  12(17) 0 0
NSRs
HC-CC 30 5 (17)** 24 (80)** 25 (83)** 20 (67)***** 21 (70)***** 23 (77)** 19 (63)***** O 103

AB-dPAS, Alcian blue pH 2.5 and periodic acid-Schiff after diastase digestion; n, number of cases.
*P < 0.05 for ICC with CALD versus ICC with NSRs; **P < 0.05 for HC-CC versus ICC with NSRs; ***P < 0.05 for ICC with
CALD versus HC-CC; ****P < 0.001 for ICC with CALD versus ICC with NSR; *****P < 0,001 for HC-CC versus ICC with

NSRs.

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 1090-1099.
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