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Immunohistochemical Study of Lung Metastasis of Hepatocellular Carcinoma
— Comparison of Metastatic and Non-Metastatic Groups in Autopsy Cases —

Miwa KAWANAKA

This study was undertaken to detect factors for predicting lung metastasis of hepatocellular
carcinoma (HCC) at its diagnosis by the fine-needle aspiration biopsy method. The subjects were
139 autopsy cases who were divided into two groups ; with and without lung metastasis. They
were clinicopathologically compared to obtain a standard for evaluating the following marker
stains. Of the 139 cases, 68 were examined immunohistochemically for the expression of E-
cadherin, laminin, CD34, P21CIPIWatl 4ng pp7/KIPl |

The results indicated that, in addition to the presence of vascular invasion, the clinicopathological
indices including a high AFP titer, lymph node metastasis, a high mitotic index (MI) level, and poor
cellular differentiation as well as loss of the E-cadherin marker expression, respectively, could be
indicative of potentiality for lung metastasis in HCC autopsy cases. (Accepted on July 8, 1998) Kawasaki
Igakkaishi 24(1) 0 35—45 1998
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study
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Fig. 1. E-cadherin immunostains on hepatocellular carcinoma (HCC).
(A) A moderately differentiated HCC of Edmondson grade I showing an increase of the staining intensity along cell-

membranes. (ABC, X 400)
(B) A poorly differentiated HCC of Edmondson grade IV showing absence of the staining along cell-membranes. (ABC,

% 200)

Fig. 2. Laminin immunostains on HCC.
A moderately differentiated HCC of Edmondson grade II (A} and of Edmondson grade Il (B), showing distinct linear

stains around the nests. (Envision, A % 100, B % 200}

Fig. 3. CD34 immunostains on HCC.
A moderately differentiated HCC of Edmondson grade I (A) and of Edmondson grade Il (B), showing strong staining

along the luminal surface of sinusoid-like vessels surrounding the nests. (Envision, A x40, B *
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Fig. 4. P21/cFv

immunostains on HCC.

A moderately differentiated HCC of Edmondson grade [T (A) and of Edmondson grade Il (B), showing positive nuclear
staining as revealed dark brown. {Envision, A % 200, Envision, B % 400)

B

Fig. 5. P27*"™ immunostains on HCC of Edmondson grade T (A) and of Edmondson grade I (B), showing positive

nuclear staining as revealed dark brown. (Envision, A X 400, B % 200)

P

Fig. 6. HCC of Ed ondson grade
figures (arrow heads). (H.E, x400)
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Table 2. Clinicopathlogical findings between two groups of HCC patients
with and without lung metastasis

metastatic group
(n=164) 46%

non-metastatic group

(n=175) 54%

(#24% &1 5 1998)
JEELE X OYR A E OB
TFR S #5105 IR o412
—FLTEBmEN, KR
T, MBEL-HCCHREDH 7

Age (year) 61.5+10.8 64.6+0.2
Sex M/F 44(46.8%)/20(44.4%)  50(53.2%)/25(55. 6%) ¢ P21Vl RO, 8
Liver cirrosis  (+) 58 71 33 %ll'f“ pa7iiP ‘;éfﬁ@)iﬂ;—F AR5
(=) 5 j ftfz. LT, P21 smg
bt = 2.5 Lo 16.5+14. 3* i . - s —
e e BERRIFERE L ) b ISR
AFP (ng / ml)" 62300+ 19159 nazsesagqrs  PHAMEL, L, P2rIRHO
Max dia.of tumor {cm) 8.7x4.6 7.0£6.5 HRR I ERE DT DT FFER
Histological pattern B8 i s A
trabecular type 45 61 M. Ed & MI 3 X Fp izl 8k
compact type 12 8 P g
pseudoglandular type 6 6 FHIP ﬁﬁ‘ L UD)FEI B
sarcomatoid type 1 0 Ed: MIBLXUTE-& FAT) >,
Edmondson grading 5 3 = ¥, CD34, P21/CPIve 35
1 0 4 .
, o &8 L U P27 > 5 Bt R O F
3 20 11 7 @ TabledicR L EBDTH
= ‘fd » 12 . 1;* B. Ed & MIid X CHBILZ.
itoli e 3 I
1otic Index . “5’3:—.‘/55;116CD34'6’§¢,E(1
Lymph node meta. .
(+) 27 gj" DOEFIER REHTERTL, A
= & . BELEBDE. 72, B9 Fa
e : " ) YiEBVTIE, Ed OEGLR
(=) 55 72 REMTCHROEDOKT 2R D
HepaticV, IVC-invasion B, FEERRDHL -7, Ed
(= 34 8 ; i
() - 6?}* L P21/CIPIAVAl 33 v 7 pop/KIPl L g
Potal V-invasion HEIZEETE -7z
(+) 29 52
(=) 35 23

a 1584~1996 metastatic group ; n = 25, non-metastatic group ; n =47
b 19841996 metastatics group ; n = 24, non-metastatic group ; n =40

**p<0.01

*P<0.05
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Table 3. Comparison between two groups of HCC with and without lung
metastasis by means of the expression of E-cadherin, laminin CD34,
P-)]iL']PI."\\":lf! and P27IK]P

metastatic group

(n=353) (%)

non-metastatic group total

Marker detected (n=33) (%) (n=68) (%)

E-cadherin 15618 1%% 35,5+ 35, 1**

laminin 65,9+ 26,4 65.0x29.2

CD34 73.9+28.9 72,9128, 7

Primary (liver)

P21/ + 12 (34.3%) 8 (24.4%) 20 (29.4%)
23 (65.7%) 25 (75.8%) 48 (70.6%)

Metastatic (lung)
PETIrIar + 15 (42.8%)
- 200 {57.2%)
Primary (liver)
Py + 20 (57.1%) 13 (39.4%) 33 (48.5%)
= 15 (42.9%) 20 (60.6%) 35 (51.5%)
Metastatic (lung}
5 i + 12 (34.3%)
- 23 (63.7%)

**pP<0, 01

Table 4. Correlation between expression of mitotic index, E-cadherin, lami-
nin, CD34, P2PEri™all  pa7™Pl and Edmondson grading (Ed) in

HCC
Ed1 Ed2 Ed3 Ed4
=2 (oA Geis g ol
MI 0 LO£1,4% 3.0£1, 7% 4022 7**
E-cadherin (%) 15.0=7.1 28.5+32,7 22,1+24.4 7.2x12.8

laminin (%} 37.5=17.7%% 68,823, 0%*% (8,030 7%% 33.3=20.4%*
CD34 (%) 30.0£35.4%* T8.8L25. 7*% 66,7226 1%% 417229, 2%

Primary (liwer}

PRIEEINAL e (0%) 8 (19%) 10 {55.6%) 2 (33.3%) 20 (29.4%)
- 2(100%) 34 (81%) 8 (44.4%) 4 (66.7%) 48 (70.6%)

Primary  (liver)

pg7iin + 1 (50%) (40.5%) 13 (72.2%) 2 (33.3%) 33 (48.5%)

17
- 1(50%) 25 (59.5%) 5 (27.8%) 4 (66.7%) 35 (51.5%)

P00, 01

needle biopsy (2 & 5 MMFENBESH VG5,
L72%%- T, HEMNZFASBHEBREIZ, Ch
b ERLDEMBEND VTN ZFETE S L9
LB — I —BREREHHATHEILIZLD,
HCC Ozt 2 Fll T 2 41X HCC ## LE#k
THEEIBPREVEEZZ, KHREIT 7.

I. HCC s 5F & Jrdm e (C
BUT 5 BRI A0 o
Zh 5 I ARRFSE T, HCC i
FEREETFH OO0~ —h —4
REMiis A AL HMYTITD
M7z, B BT,
AFP{E, BEd 2 X 2 BB MR 5
LR, ML, W v 3gidER, T
Bk & FREHRBIEIZOWT, F1
ENAHEBEE %o /-, Sawabe
5131 HCC #HRISIEBIZ BT,
62% Thiifnfs % 585, HitzfE 2
HTLHHFELT, BEdo#E, IF
FHR, PIIREREE, RANEEREZE
V, FEZEOFEITME L 2w
MELTVWE. 2hond b,
Ed 538, WEHIREBE, HEEIZ
W LTIE3AMEE ~F L2, B
ERAFICALTR—® LD
7z. Ml k&5, HCC Hifs g o F
I > 72 & VBT A FIRE L1 o] BE 72
BEFRIE A INIEH & LTIk, AFP
fl, Ed 2 2[EEHMROLE,
JFERIR & T RFIRESE B L U8 MI
BEOEHELTE TR, 20
5 Ed & MR AR I 12
MiEfe T OEE L L-CH AT RE

EEZI

0. HCC Mifz 8t & EERHE I
B Av—7— Bty
Rudefi o L5 ik

1. E=h F) »

MM MR 7 FAY 2 1d A

Vg ARTFEO B E BN Y

N7 (4 fcf 120KD) T, ERY

(ERHIR), PR (Madkdick), NE (#h#%H
kR) BEOH T4 THEREL, £OHBIEF
ERIZBIT AR ERIZIE, B~ FAY >
P EESELTH W12 %Y, E-7 K
A1) Y OFEHROE TS X D Ml A OEEED
AL, MMEAEER LT R, Bolx,



42 oW E % & gk

BEMEET. 35615, B4 FAY) s H
%95 &) B TR, F@ik16q21. 105
ELRWEIRTWE,

ARz BT, BPERE L HCC S
MR TR L, REBRICBWTHEREIR
E-# FAU Y ERMPMETFLTED, E-F Fa
2 EBRR S W R O T RtE e T
HTsLET, FMATELEZY—H—D—D2EEZ
b/, LaLl, FHLE-F Y YORER
PIRBFEN TV AEATORBEBERLAE
WA EAH AT L, B-F FAa) Y
BEroRfsy s ThdhTr=ra, B,y
& complex # B LTI L TEEN*E TS
fh b Zhh AN A EEE L
HCC EM TR ORBE LB Y ®, Ed DK
AR OIER T, E-H KA R HKT LHE
MA3dh o /edt, BdEfpE LTIEE-# FAY »
LM Lot SHRATZLO
Bt bR TITOUENHLEELA.

F 72, F—EF O HCC B AE L iR
BWT, BB FAY Y ORBEF L L viE
floBEEE LT, WPIZEPOEICEE L
HCC ms, #EEC 70— 303 L L6
—THWIEFHLNTENY, M—EHTDH
BP0 HCC #ilad B-H FAY V3R ATE
—ThwnIkHFELZLN, LiA-T, K
FEBETERAY R LEVWEELHNEL L
e L7
7. SEREy

SN F pL &3 MR E b RLAliE o
LA, HRER IS A L TEERREERLT.
REBEOTEERRTO—2ThsTI=vid
SR 00KD DRES Vs b W, £
DEEEEIZ 2T T IERE LIS AR D TERETZ AL,
EEy, ok, Hn, EEB#EHICEEST s L Rb
napW, fERLY, BOEBIIEEREOBIEN
LEAE B L B, MM EAT S EERRESG
ORMBZELFREhTWAY, LiL, iE,
FEHEEFEOMEICLD, HIRBETT 3
SR RBTABAPHEEEREI LS TVwEW
SHMENH Y, —HTEREBETLHEY

(F244 1% 1998)

Ldhb T/, HCCIZBVWTHL S I oy HeH
A7) rOFRMEHLT, &8, BHICH
SEF5I EARBIRTWAEY,

HCC itz f L OB EMET T2 L, EHRE
HEOS 3 = yimifidmREefic b5 a0
TRIC T L rd, itk & FE oMM
Hovobhhhoi, L, EdiZL 2Hlas
LB DlFEIZDWTIE, EOEBO HCC T
FIovpmBMERTLTEY, JhEiEko®k
e —ELTwiB,

3. CD34

MR A L7 A e a8 e v o ML BE
RSB IS, I & EER I E
Ml oMBMBESEFLETH LY. CD3MIE
BERTL-ELIFrOYHF Y FELTEE,
v b miEa mENE MRS FET S, 2
DL-tLrFrigu—1ry7MERICLST,
I8 PR R MR A3 A i fe DA e = T &
5 EvbhTwnaY, CD34id HCCZBWwWT
X, HiRRmERNEMC BN E (i
LI EFHBERY, AFETHEAAMERE SN
7z. L#L, HCC OhtifzBitk & oFRIEHL
I Thd oz, BdiZ kb HCC Ol LE &
OEBICBVWTIE, T3 =2 EEBICERSER
TEORERFETLTEY, ShLEROBH
b | e,

4 . Pz-l.n’CIPIr’W;JFI (]: P27!I(IPI

ST AR AR EIEE T SR
HlEFICRNENES, KFFETHRE L
PZIICIPUWM‘I k P27."KIP1 ﬁi;{t L: ﬁﬂﬂﬂiujﬁfﬁf '6',
HAEHG 144 21 »/Cdk oz, 447
v A/Cdk 2 OiEEEHE L, A, ki
R MBEEEOMHIC 2B Evbh
SN2 HE & ) JE KT DNA AR5 % %4
5 E, FIMHE R P53% 5 LT p21CP A3
FiEah, MREGIHIC-EBHIIEIELT
DNA % BT 5. Oz, PSIERDH S
MR 13 pR1/CPIVell HegER Sy, DNA & {51E
FTahIEL v, LaLl, HilgEke#ifsi
I231F B P21CPIWal 2838 3 PSSR L T W
HTwkdhwbhTeho WS ps3pso A



IS i L e A o e R SR ) o 43

FIXBFEHOBEHEINRE SIS, /2, IF
#, LM, KBE, BMIcBwTIE, Ps3k
PRIV | MBI AT R W & v ) BED B
Z)zf;:uwzg}.

P2 DB DAL G144 7 ) »/Cdk
FRENIEMELC, Mg b oL, B
RICEET A RENTRIEBIN TS5,
KEESLILEIIBOTE, PP EHOKT
PEMEELHABETALVIBREDN L 5,

FWEFRLY LDEECLCEN{bOTLEICEET S
bokbhEZ BB, —fMlz, P21CPel L
P27RP D RBAL T & FHB L UG LE L
FEENDH L L vibil b AHI0.29.20.20,30) g2
B oBEIZOWTIEELHTHRL,

ARFFETIZ, HCC #E 2B\ T pororwan
PPN RO T AR Lz, HilEs
P& DB TR, Mv—7—RBHO5FE L ES
HICAEOMEZED -7, LAvL, HEBR
D I & F P21CPIW 5 I OF 27K 23 O i
KEFTBERR EMEBE TR L Twin
ZETHDL. ChLE-HFA) > OBEELH
BRICHEICR 22 70— 28> HCCHEDY
FAIIZSHRLHLEFF E T 2L ICHET S
#%Ln&w.it,ﬁﬁwﬁ*tuﬁwm,

¥

1) Matsumoto A, Ono M, Fujimoto Y, Gallo RL, Bernfield M, Kohgo Y :

O —H— DYttt L MRS LE QNI
BShThhrol., SHiIZEd 1 BXUEd 4
OEBE L vzl bE2I 60, S5
2P L TRATLILEE DL EED
s,

Ll E, HCC HlfizBiT 2R MR T, &
R EBY O P ETRIZT 2, v—
B —RERE UM LR L TAE
TZA b0, BoRER M) 514 &
s ibBEOET & B-h FA) Y BB L
Ezbhl, TRhHE=ZFEIIOoWT, FHEO IR
T A v 7 BT T AR Tl 5509 DL T §E 2
LDE+, 50%EKME-LL, 2x25EHEK
TIEBEZRDALEZS, 83.8%LEETH-
7z, Sth, HCC DAERBIFIZB VT, Zhab
THEOA RS ERICHRE L v,

FE#ABIIHAD, THEL THBEE - 2 OE

BEHRIOEL L #HETRLES. 4, T,
ITHE ez AR RS A, B R

FEWER RS AT R S I B F
TR EF A u L RERITE, FREFR
u#m%ﬁ&mﬂmw%ﬁhuxbﬁﬁthiﬁ

B, KWLO-FIEE 2 M HEFEES S (F
10%E10H, &) LBwTRELL.

&

Reduced expression of syndecan-1 in human

hepatocellular carcinomna with high metasatic potential. Int ] Cancer 74 © 482 — 491, 1997

6)

7

Torimura T, Ueno T, Kin M, Inuzuka S, Sugawara H, Tamaki S, Tsuji R, Sujaku K, Sata M, Tanikawa K ; Coordinated
expression of integrin ¢ 6 # 1 and laminin in hepatocellular carcinoma, Hum Pathol 28 : 1131— 1138, 1997
Matsumura M, Niwa Y, Kato N, KomatsuY, Shiina $, Kawabe T, Kawase T, Toyoshima H, Thori M, Shiratori Y. Omata
M [ Detection of a-fetoprotein mRNA, an indicator of hematogenous spreading hepatocellular carcinoma, in the
circulation ! A possible predictor of metastatic hepatocellular carcinoma. Hepatology 20 - 1418 — 1425, 1994

aRE - BREHE, ek, SRR, BN 9B, Bk B IFHTE QRN EMIE L cadherin,
TREELBREE 12791796, 19M

BAHER], LSERE, & B, FA—-, REHA, SUIEE  THREe S
fif w50 »®MY, Cyto-protection & biology 13 ; 103— 106, 1995

Shi SR, Key ME, Kalra KL : Antigen retrieval in formalin-fixed, paraffinembedded tissues ; an enhancement method

T mEEIBITAR

for immunchistochemical staining based on microwave oven heating of tissue sections. J Histochem Cytochem 30 :
741—748, 1991
Shi SR, Cote C. Kalra KL, Taylor CR, Tandon AK @ A technique for retricving antigens in formalin-fixed, routinely



44

8)

0o

14)

15)

16)

17)

18
19;

e

20

[l
—

22)
23)

24)

25)
26)

30

N E % £ :% (f524% 415 1998

acid-decalcified, celloidin-embedded human temporal bone sections for immunohistochemistory. ] Histochem
Cytochern 40 © 787 — 792, 1992

Tadaoka Y : Antigen retrieval of E-cadherin with citrate buffer and Tween from formalin-fixed, paraffin-embedded
tissue by microwave oven heating. Kawasaki Med I 22 1 197 — 204, 1996

Vogelstein B, Kinzler KW  The multistep nature of cancer. Trends Genet 9 | 138—141, 1993

A, Bm{Ek, R, Mk EoatA RE{E T 420 B, dEa7BRE. 1997, pp 1562— 1575, pp
1669 = 1673

WMo, Pl REREE CoRATER. B, F ik 1995, pp26-52

Wi ¥, SHBd, R R, & KHEEBLA AU 2. KREESE 100 14521456, 1992
Sawabe M, Nakamura T, Kanno J, Kasuga T : Analysis of morphological factors of hepatocellular carcinoma in 98
autopsy cases with respect to pulmonary metastasis. Acta Pathol Jpn 37 © 1389— 1404, 1987

wWE e, R R MRS, MR, F#. 1996, pp130—135, pp 138—139, pp 146—151, pp 178-
179

Mansouri A, Spurr N, Goodfellow PN, Kemler R © Characterization and chromosomal localization of the gene encoding the
human cell adhesion molecule uvomorulin. Differentiation 38 | 67 —71, 1988

Natt E, Magenis RE, Zimmer J, Mansouri A, Scherer G | Regional assignment of the human loci for uvomorulin and
chymotrypsinogen B with the help of two overlapping deletions on the long arm of chromoesome 16. Cytogenet Cell
Genet 50 : 131—135, 1989

Shimoyama Y, Hirohashi S : Expression of E- and P-cadherin in gastric carcinomas. Cancer Res 51 [ 2185— 2192,
1991

P2 ) SRR HIRAEIZ 51T 5 E-cadrerin OB OEIE, IS 22 0 279 - 285, 1996

Sheu JC, Huang GT, Chou HC, Lee PH, Wang IT, Lee HS, Chen DS : Multiple hepatocellular carcinomas at the early
stage have different clonality. Gastroenterology 105 [ 1471— 1476, 1993

Liotta LA : Tumor invasion and metastasis-Role of the extracellular matrix ! Rhoads Memorial Award Lecture. Cancer
Res 461 1-7, 1986

APREE—, ESMHN, fEEUlfn, RFE, EEBA, TEIES  FRERICSY SRR EREOZH,
SEREE 710172175, 1994

WA KIERIETEICB 5 7 3 =  RBIOBRNEE R, IR 221 129134, 1996
Yoshida K. Tadaoka Y, Manabe T ; Expression of laminin in hepaticellular carcinoma  An adjunct for its histological
diagnosis. Jpn J Clin Oncol 26 : 70-76, 1996

Ciu 8, Hano H, Sakata A, Harada T, Liu T, Takai S, Ushigoma 5 : Enhanced CD34 expression of sinusoid-like
vascular endothelial cells in hepatocellular carcinoma. Pathol Int 46 © 751 — 756, 1996

WL — 4% & MR HE, SEEREESE. Wiat, F b, 1995, pp1588-1503, pp 16121628, pp 1656 — 1659

MR gk, oo, LARES, HAEN, MARS MRS B A EAEET PA™ o, B
REFF RIS A G, BFRE 38 118, 156, 1997

Yasui W, Akama Y, Yokozaki H, Semba S, Kudo Y, Simamoto F, Tahara E : Expression of p21WAF/CP1 i colorectal
adenomas and adenocarcinomas and its correlation with p53 protein expression. Pathol Int 47 © 470 =477, 1997
Giannikaki E, Kouvidou CH, Tzardi M, Koutsoubi K, Gregoriou M, Zois E, Kakolyris S, Mavroudi C, Delides G,
Georgoulia V, Kanavaros P | p53 protein expression in breast carcinomas. Comparative stady with the wild type p53
-induced proteins mdm 2 and p21™". Anticancer Res 17 . 21232128, 1997

Gomyo Y, Tkeda M, Osaki M, Tatebe S, Tsujitani S, Ikeguchi M, Kaibara N, Ito H ! Expression of p21(wafl / cipl / sdil),
but not p33 protein, is a factor in the survival of patients with advanced gastric carcinoma. Cancer 79 [ 2067 — 2072,
1997

Catzavelos C, Bhattacharya N, Ung YC, Wilson JA, Roncari L, Sandhu C, Shaw P, Yeger H, Protzner IM, Kapusta L,

Franssen E, Pritchard KI, Slingerland JM : Decreased levels of the cell-cycle inhibitor p27 protein : Prognostic



DR e IR e Al b eR st i A Lt et 45

implications in primary breast cancer. Nature Med 3 | 227 - 230, 1997
31) Loda M, Cukor B, Tam SW, Lavin P, Fiorentino M, Draetta GF, Jessup JM, Pagano M : Increased proteasome-

dependent degradation of the cyclin-dependent kinase inhibitor p27 in aggressive colorectal carcinomas. Nature Med

3:231-234, 1997



