REHRA

XA Mv&

R4

ey

Hifil

Miyazaki T, Sohda
i S, Ieta K, Sakai
T, Inose T, Nakajim

a M, Fukuchi M, Oji
ma H.Kato H. Kuwa

M, Tanaka N, Suzuk{tion

M, Sano A, YOkObOI‘iedaplatin,and5'ﬂu

Phaseldose-escala
studyofdocetaxel,n

orouracilcombinat
ionchemotherapy

Cancer Che
mother Phal
rmacol.

853—857

2013

H, Kubo N, Watana

a W, Araki K, Shim
ura T, Kuwano H

Kobayashi T, SuzukiPortal Vein Tumo

be A, Sasaki S, Wadjcessfully Treated

r Thrombosis Suc

by a Combination|
of Intra-Arterial
Infusion 5-Fluor|
ouracil, Cisplatin,
and Systemic In|
terferon-a Therap
ies.

Int Surg.

97(3)

230-4

2012

Tsutsumi S, Ishibash
1 K, Uchida
N, OjimaH, Hosouchi
Y, YashudaN, Kigure
W, Yamauchi S, Asao
T, IshidaH, Kuwano
H.

Phase II trial of ¢
hemotherapy plus
bevacizumab as

second-line thera
py for patients w
ith metastatic col
orectal cancer tha
t progressed on b
evacizumab with

chemotherapy: th
e Gunma Clinica
1 Oncology Group

(GCOQG) trial 001
SILK study.

Oncology

83(3)

151-7

2012

Oki E, Emi Y, Akag
i Y, Tokunaga S, Sa
danaga N, Tanaka
T, Ogata Y, Saeki

Phase II Trial of
Alternating mFO
LFOX6 and FOL
FIRI Regimens in

H, Kakeji Y, Baba

the First-Line T

H, Nishimaki T, Na
tsugoe S, Shirouzu
K, Maehara Y

reatment for Unr
esectable or Meta
static Colorectal
C)ancer (KSCC070
1).

Oncology

84(4)

233-9

2013

B RELE 2350 0 7=
WK RG2S AU SR TR
] ZHERBIRIEE
EOER HMHE
MHEDT XA R

Tyr—AKMTA
N LT VAR S
TEMEAL TV
n?

8&4 5

350-354




RFAH KA

AL A RV

HIARAE

Saeki H, Toh Y, Mo

rita M, Sugiyama

M, Morita K, Sakal

moto Y, Soejima Y,

Minami K, Sakaguc
hi Y, Higaki Y, Ueh

ara S, Okamura T,
Maechara Y.

Thetreatmentoutc
omes of
synchronous and
metachronousesop
hagealsquamousc
ellcarcinoma and
head and neck
squamous cell
carcinoma.

Esophagus

158-64

2012




-
L

| BER L
NicE.. -

EmE ARl

MR ACH - IS BR /IR - BIEHER /7 LIVE— BR%

gms RH B -
wRES e |
SARAZR -
wOET

Ngw @ntegmteof, Creative, ‘Fvidence-based

_15_



B 1 SEEABREEORERR |

a, EBEEHRERT, KBTS AERBETERARY—T2EDS. T
OB (R i, ETABHADOSHIC X 2BBREZZD 3,

b. kﬁ%ﬁﬁﬁkf BRTLRIR)—THRD R

@ZHoTTHA

T, B, MmEL EOERTEDRSS,
BHEREC L > THREEINZHEALH 5.

KBOR) F—v AORE L LT, RBEY,
ABERESERERTHY (H1). BEBHOX
Hizid, WESHRE T OERREHBENRE
BUETH B,

BOOBEME BT 3R — T OFELHO
7, FEHELEREERE, MEXEEY
BE, NEWEERER SR, Tk, KB
KISU ClgERoaFEORRITONS, H#
EEEET5E4E, BEORELT, RED
EORBETRHEERT 3,

@IISAEE

3. HERE

FAD BT LIS IEIE 100% D3 Ak h 2 7

TEEZBNTRY, BE~OBRLLM:
RS EE L 729 2 ¢ EHERTIDENS S,
DPAALT B ETRBMT T EBEELL, F
Wiz & KBIRET S Z L%\,

RA Y« P2 F—RERHTE, BEROE
HERBE D RAE LAY — 7% FEENI
%33,

716_

exBHALE

KBDSA, {colon cancer) E: i«i, B ("“‘%
Ak BEEE THEE swem
B SRE) B IUEE (EHEB, ‘F‘Eﬁ.@.ﬂ%}
DFFRE & b ET 3 LR EEOBEEEOR
wWehHs, BEEFEE0 "TAOBERS k&
5&, Bitr bEMEAIECTWS, ¥R
19EEOREIC LS L, EEFEYIC X 35
TEDS L, KBSAIZ20%2 E5HTRHY,
BHETIREIMN, KECTRERISFEPSER
AREOTE 1 B0CH 5, FHRERE 60 HA
TH5, EEDA - BEBALCEY BEEE -

FrHEiZehd B,

KIEOEW R CREBRPASbS EB%C,
KIBEDBALED 60%IE Lok, FETE
2 DEAPL40% ERSLCER, —H, S

WEBBABENL C»3, BECREBSA

&SRB AR T TRBBALEDR 70%
P, SR KESAORNMFEING
72, BECEDIIDICEST, LYBFEL

BEE L TEERED 2 HESS 5.

O©FIEHFF

KIBORH A, BUEERELEBRNERD

83



84

@ 1 7‘:%@@1&&

BVIE HLESROMIER - Bk LRE

SEHEES 528, REEREOBBERRM
BOEERL Y REVE XN, FE bHE
B TRBIC KB AP L TE DI,
ﬁ?@&%ﬁ@%@#ﬁ%mk%xehé =
B e EH B oW EIREL, %wm%%@z
feic X h RN 2. F, B
Haz, EoBBHEEESY, ABME~D
ZREHBOGBRENIEE L INE, KB
BAREDEREFCR, EEOBIIETVI
—, BUE, Bk ERH3B.
KIBOBEOREE, Pl bREETE, HEIsEs
® HETE BB ), HETE
BETHY, RKBEBARBEISHET S (3
1), HEDSA XD FRETIBEBECEIV
F74F, BEYVE SHEROE BEG
WIEZ E23% 298, ZDEEREDLHTEY,
ABDARHERE 2R CHRET LM
Tw3, ABEE RO ABERETIC
BESEEL, WhOBHBRERBAILY,
KERY—7 (R 2B TRBPATHI LN
HHN T % (adenoma—carcinoma sequence,
IREEHAAEED). 4R, E&EU\%@%@%&%U
— 7D~ OEBSLBEREIATRED, ¥
o, BIDSARERRDT, FEMEISEL 3
Bl (de novo FbiA) DHEZINTC B,

'F*K;‘_é_&s

'ﬁsagﬁﬂmké

®1 XBHSARBESE

WEERSSAR SUUT ESR0H, Kk
HekiElERE (FAD) LU v+ ERE (8ER

FERY B AKIBIA) 93, FPAEERR

LLTEDDHTEETH S, TNSIABS
DEBICHET2EENAONL VATELL
THEESHETH S,  F, BEEABLED
U a—yvEh EORERRERORIRERN I
KIBDBABEIE LT W L BEmeNTn 5,
@R
KEBAORHICBEEEREZL LI bs
%S, HITT B LTI, KR - B2 20
BHEERZETS X 3chs,. L, &
TR KBS RERERES, BET BN
BLMEEL O THAIKE { DR CHERE
Hiz ¢ v,

@KBEHADHE

KEHADRENEE, BBAOSER2SE
ESh, R1KFRTEEYCHSB. L,
ETRAREEALAELET, BERRE 2
) %0, BEBARSABENEETER
Bz bDLEHIh, YU BEBOFES
b, LiesoT, BHSATHY Vo
EROFEC Lo THEEBERS. BHSA
(L LCHRER) OWBEHBELESARES
STRIETRT LI MM ERZIh TS
S, BREE ((H:Ip, Isp, k) ObOHRK70
%EED B,

@KISH DM
KEPA SR @095 5. KBRS
Ak id, RIBCESEEOS B2 BN EH
ELEbDOTHS, 1ERBONHRCEHE N
TeBth ARESAL L L, KIEFARED 7%
RS, EMEOHMBIhEBALE
REBESA LT 5, REASEREES S

OR T RER —

1 EERERE
28 REREE
3T RERER

|43 vsAEER

158 HEREE

0E (KAL) OBHE

TR p:

I REH Ia:HEREE

BEE
Isp: BEAEME
ls: #EX

Ib | BETRE
o FEMEME |

DRI VR, B 7 MR, ARERES G8), 08, 2

IR, 2009 & hesig]

_17_



3. dbaeR

&2 %%ﬁh@ﬁwﬁﬁﬁ
ST P
0 |wmwT
1 | BEET
T [ feRBEMET
Ha | REECHELL
Wb | BRECBERL | N2, N3 zL
VO RSECHEAL | NEMERL | aY

N1 BB 58S L UPRY 2315958 3 AT
N2 : B w3l L USRI Y o SEICEE 4 R E
N3 EU LS AREEY L ABCEE RS

(RBSEAR 485, 75 7 BITHE, AIBMTIRS (). 161,

U2 S | 3
| &L
il
IE N
Nt ¥ET

RIRUIER, 2009 & Y —HREL CER]

o ERRBARIR LA ETHY,
B &R E R LA L WA B,
PO, PAORBREERE LY v AHE
B-EBEBRLoTHRES (R2). FHE
S 4EHY, BHA (EELTwIUTIIERmL &
E#EZ NG, RIREIEBOE L R
Whsd 505, RBEBH R R E CORRB
BB D XK, WRYBR ORI S &
FRi, B TI0%, HMUC80%, W
MaT70%, Wb TS6%CTHD, Bl
MR A TR, UL, EIBIERE
(V) 55 5 & 5 EETFRIGZMICETL,
10~20% &5,

QEHDIT TS
@RI U 0RE

KEFPAMRE L LT, - (R bR
Huvohsds, BEEE - AREREELIHE
{, BB RE e, DYBEHTHFER4ELD
40 BB E R R i 2 Bk X h i
NTWwEH, FRRZIS%KEEH, BHR
ik 7RWBCHBELCwD, BEREDS S
KEBBABR 2D B0 2%TH B,
Mgk Ci, MHe—2—&LCCEAL
CA19-9Ms{EA %, CEA L CAI9-9 B
WAL o C ERT B, BEBATHE
WOEERH S, Th, REPRECHLHER
BHIEDBDY, AV~ IPRIBEIC
BRAchwW,

BPOBANE

@HERE

KEGBADEELNRE, BEEBWIR AR
VORI B Y 2ERTRONS, NESHE
BLUBBRE (228 CTou/¥974)
THREORE - BEEREWET ) 2, KSR
Mh, Y -7k EOHFEREOHEOERD

CBETHS, 7, MEEHER - R CT gL

TR - i &~ OBREBOEE, Vo2
MRS ORI, WEOREBR~ 0RO
T 5. WL A OB RIS~ DR,
Uy ANER ORI MRI SEYTH 5,
BOEE B A FDG-PET/ICT b 8BRS
DEEWEREITAREI LS 3,

Bh, PHEGICHAD, BE - BEX
feEE, DEE, IRRERMTE, MoMiRRER Eic
TERRBEF =y I T 0BRSS,

OLILERE
SR (DI, BURSSENT) SEATH
DU, 1EH i REIERTIARE, {LSeE, e
R Eh D, BADERTE - BEOREYL
FRIBUCHARIRL, ghohbizflad
DU TS TR G, TOB, bE
CRAGBAGRE TRIES e, KEEDBAR
%ﬁi?%ézﬁ;ﬁ@ﬁ%t&%
@XBHABBOBRNEERH
%%ﬁ@%%#qu&mﬁ%ﬁk%ﬁ@&
RFMEETH Y, (LR, R
Y OWMME I R L ORISR Lo bR

v, BARNICIRMEE SO BEOWRE, 2

718_

. 85



86

BVIE HEEROER - MIRERE

&@ggﬁﬁwlof@b%éﬂ%aLT%
ﬁ%&ﬁgvxnﬁmﬂ%(%%)&“’

Lil, Yy ASEBOTRENE AL,
(, BEF—BEYRTEIREY (BRAE
2cmiki) LEMMIcH B BRHPBA (FEEAL
A - BETE~OBREEESAL) OBE1E, W
BERETtTaEELOND,

ONEEAEX

Wﬁ%ﬁ%ﬁmﬁﬁvﬂﬁ¥iw,WEﬁ@
BRI (EMR) & RESEMIET B3
i (ESD) #% %

mvmﬁ%:— ﬁ%%%hxx7%#wr
HEARERC X of&kﬁﬁmﬁ‘%ﬁ%‘@% D,
I LCRERERECAV NG,

EMR: METECEBAERRPEREL
TRERZELEY, BRI PE—-0FHKICk
DB A AL TH S, B L TEERE
BYRELEWBRFELIAVENS (38,
56,81 H, MBIREHREL "EMRY).

ESD: HWZHE, HETRBIe7 L VB
FMUYABEAYZRELCRESE LY
¥, SROBRT A 7 CRERNOWE, K
TEOMEZED2FHTHS, LT,
EMR ¢—~BEIBRT &R kS REENER &
BB, k%@ﬁ@ﬂ?&@%%ﬁﬁ%(
EPRE (9?%) DEBRENE DT, BEEET
BEE—BRREETEAY (o TERLER
&y "ESDy).

Ot

EEERYTRNE 2, EXEA2CEEL
BERTFR2T I fERECN LT, Bgs

LENZHEFEL AT, —@ﬂiﬁéﬁ%)ﬁb%’

il (RAEZERERCTEREEBI L) k)

FMOEEAR—R 2D, MROHTELS

LT, ASRWAICE=SY —% BA) s Fi
ENIAETHS. 20 10 FTEREFHL

LTREBSACH L T BRI R L, s

DEFEHEL, THEOEESTR, AR

MOTHED, ¥k, AN IUEDERTFLT

CHTBY, HROGHHED 1 9CH 2WED

P dng. FHEESS VEEVEED

BECRENE OB & 3RS T RS EE
BADS Y, HEFRCY VMBI LS 52,

@ABD ADERIRE

W, KBSAORBIRERALELTYS
B, FNTHHSOBIE T 5. BEYBREK
bH20% DEHMH 5. RBBALOERER
&, BB boLb%L, IRV TH
10%5 %, Ko, BEER (5%), IFER (1.5
%), Bi-F - ERY VAEERRY (0.1%%
W Lz, EREEREBE, LoCES

B E I HRAR RIS AT, EREORE
BB E &b

BERHOUBREERT 2. I
BEPYRCE RIBA0 SELEERI 30 ~
50%, MEBHSTRTERERD S EEER
30~ 60%THh, WKk 2REIEIED
5. BERECLCODERBEBREL LTS, 15
MBI Ea RS {SEENThi s
B, RETEE, HOEEEYR, BOHEEEs

Thba 2 kb d 3, EREREOTURIIRE

ERRFEROAOURATRASEICE, K
R Eo 5 FEREOYRIEREINRD,
OEEDPAICBIT EEE

BEEDBADEMICEWT, HEOBRNGR
WRTOEBEERE, IMNEEEHNE LA
HMEEEENTOAB X ek TER, e
IS & A A TSR L
THEhILE T LHi%,

{heERkic ik, WHRERITRE2ENE LA
BB H 5. ) AHEEE2 S, 25A
DEBL CURINEMCN L, PHErRE
32 B e s £l I h s 2 aErch
5. BB 6 » AV ERACIEERTH
308, BWEIREAE, EEESHELSEEL
T, BES  OBERBR RN TN TS,
@ABOAEHOEENTIE

KEBADFRERD & H ffbh s,

. ORE BBOBECHUL, WEHREDTS
L OEESEELIRN)

@EWW@&@(E%@HE KEE, UM

L gEBORE FEER. sREEoas
ORI S ERER)

| OWROER (FREORENHHFOAT
NiE, FEICER Uit e KiglcEh 3 e
EIFAIELY)

L OBEOREREDOBE (U mmEs:

_19_



————

’hn

o EU

LBERER
SRR YER

B

Y 23ER

T

B UL

3. WEERE

b= s pEIAY T

} SRR

b,rgmﬁ@%%

; a iﬁfﬁﬂﬁéﬁﬁﬁ?
EZ 5} /i\'ﬁ’nﬁ?ﬁwgﬁ ) , , o |
CABBIE S, 57 TATH, ABEIRS 08, 4E SRMIR, 2009 X ) ER)

* B 10c:m '

Ry ¥

@ 3 %*ﬁ%ﬁ%@ﬁ%%@ﬁ]%ﬁﬁl '

[, 57 BAIE ABIFES (8), 45-46H,

[ GYE8A0DD)

L @UEEE (NSMEEETL, UV
D ESOBRERERETS)

 OREOURICKD. BEEBELICUYIES

b E—gEE

OREOYA (ATHAPESESRL
BNESHED)

. MEEET

b

i ETHBNUERLU—DBE)
. o

BT, ®BhA, ERbh, ThEhoF
WHERL W T BRSNS,
= 1 BEDROTH
®UVIEIDESEHE

Yy sSERERL, Uy AHORREMER®
ET3. BESAOY YN, XRBIRCH
°C, # ORE~FAD S AR (EY v 58,
B V) b, BEEICR-oHE (BT

| ommaois. Hh SNOSEOES (@

_20_

SEHBIR, 2009 X b L THER]

i%l) v O2o00FhRES (B2), &

B Y VARSI CE A ERO I

L, BEHAETRIEERS 5 cm BRIE

ET 5, Lidot, EREREBAD3HE
COEEHEE, FRAETEEY VSHEh
BY v iz, BEMARTHE, BELD
10 cm B L C O BEIEYIRA T 5 % (B 3a),
REL, BEID Do EHEOEEBRL D
5&m SMUE CHIBET 2 (R3b). ESXD 10
cn BRI KBRS 2 A5 2 5&813, 2he
NOFIRIE L Y 5 cm SHMUZTIHET 5 (B 30),
@FnE

BRIk, EEIBSIR, SEEEIR
SiEIBEINR, ERIBENR, S RBIREERYH 5.

MAUBORESFIC L b, EEBYRE, GRK)
RS, BTERYRA, GBX) £

355%",%*311 %‘fﬁf, R %%B%’@W%ﬁﬁ?ﬁ: «’: inﬁ‘oi’t

6, ?’:Bwéiﬁ,‘c“# mJa(J:'bZBD %i‘f‘cm’;ﬂ

87



EVIE WERROER - EREER

EE IR HEEBYD

R ST I TR IO ST RPN

e b i

NBEABOWE

S REEIBIRE *BEABOWE |

M4 BESAORME

B LT HEREIIC I L A ERIE R,
@O EHIE
BERADERCOEIERD G, 1994
EORKBERLEEBHT—YICX 3L 0.8% T
H5, EER, BB BHRE BATSE H
MOMERSE VY, ZOEPFNBEOSIHE L
Ui, i, SEREIRIEE S ¥ 085 5.

=z 3, BRDAOFR
@U/NEOSEHE
BEERADY Y AEOESEIZ, B
T L L, R TR REEE R
Y Vo, FEBREIRICR S EmhsRE ) vt
HiEis, THEBSATE, YU ARELT
HADOBEHIRERICED I b (TY v
) 2ERTALEND S, BEHEY VS
e UCRERBRED L MBRA Y v fixt]
BTsIr (EBRESTR) 2, BIE&ED
BEX T2 ADBETSH 2, IIMAORE
P EEEBHSA TR 3on, FTHEBSA
TR 2em THOTH 5. DHOUBRIESE,

BT SHKEBBIRRASET, $30ik10cm

DRV BBRT NS LEL 1A,

_21_

PO

L Ry DY

10cm ELE 3
BT S REBHIRAS

B5 EEHSADY I
Y A SR THEENAOR Y oMYy 2,

@FiE
ERPADFROBEREGIKTETERYD
ThH5, BEOWERToT, XAALIF%
BT BFRMEMFTR L) (Fhld»oES
2EIT 2 HER B DR (BrER8) &
K EQICHIET 2), KAALIFI2ERT 2
Fii, w4 VA Miles) FMl (EBTIEH
&by (Hartmann) FTH 5.



i

ﬁ

g‘ ATHCPY
or ‘“ T4 W RER
(EEIHH)

KN g y
EIF‘?BE&@

m..«..ww.u‘w(“.a.m.. TR

I 6 E%?ﬁ’/u@%{ﬁ*‘%

e g s AR R R A e )
TEBTEBLIIRY, PR DRAATIL
PIEREREPE-> TV, BATROY S, B
APEBRER L DI 72 2 B a1 IS
HEIBAME L v S %, & SIEMoIFEN Ty
Eht XNIEA I EBEMTTITE k2.
—BE T DS, WILFNSHEF 2R L, I
FleFfewadsibickh, oo
BEESAN L TIFRESMnTEs LK
HoTEk, YEMERI L BB, Wi
DREFLI I s FEFM2RII2ENT, BX
HPHi, RORATILFY 2 RERES G
BT 2EANH 5. WERATEORVT b
HEREINEYLEE U256 28%) TA
TIPSO FHET .
@FiTeOMEE, St

FIHISORBIRERIA LIZITABTH S
B, SBHERPPSL, L DhIRETeIE
B A0 1048 %20, WAMBIFIED Y

HEEEME k5, BEEMLEEL LT, B

RIS, RS, REEEREURI LY
b3, HHEEREE (GEREE - HEES),
REE (MREEREN) B, BEmEcs2E
PR & THT 2 L TREME, C4ucdls
%(Tﬁ%%,?%ﬁ%@&ﬁkﬁ@?%ﬁﬁ
Wﬁ%&ﬁ$hw%?% EWBHBEDITEL

__22__

3. WikErE

5. ZOED, EEHE Y, EoRws

R A% 37, FHERBESEZ B 2w s ﬁ‘:ﬁ%}?\
WBHB, —ERCE, UGS L 2 5 omd

THREEELRY, 1 AR ERRSD
Y55, PEPS IEEOE, KEIX1HK

BREID LAV ETHEBH T B,

89

(EHE =EE)

W EEW
ommiLIz

HMEHK (appendicitis) & i, REDHKR
RUIBERECH D, AMBEETLHEEOE

RETH S, EE@ NS EL S X BiRErs

DREHH, EYEER Pl >THEL, 22
k%ﬁ%ﬁﬁ@%bf%ﬁ?% MBOENE
LOEEL 1B BARSY, EROMEIER
Ehz,
©ﬁ:& . ) LA Koy
HEIRIERE, BFER, DESDE B
BT E D, BISRECE TESERE Lk
BR~BITT 5. 37 ~3°CORBMEMES T
B, —fRIT, B IRBRENE Lk b BEY R 18
BB LNB I LAEL, MR, EATRIO
&9 ERGPERI R VAL BB,
@5
FEENERICIIUTO 35084 7K
NN,
P OHSIVHSRER | RESEECREL TS
| ofm @RS smx emicEre
-
E@Eﬁ&ﬂﬁﬁ HRE 2 BT
ghéwﬁfﬁ,ﬁrﬁﬂﬁﬁﬁgﬁL%?
EEMLPTL,

OZERD T I 8HA

REH BT ZRROFNEE 1 LR,
a. BEERR

MEAICETERARECALATES
{2). chemds, v 7-5—2— (M
burney) & 9 ¥ (Lanw) RUXE S CBH
BEPE{EHTH 5.



Surg Today (2010) 40:287-294
DOI 10.1007/s00595-009-4152-0

Review Articles

I8, Surcery Topay

W 3% © Springer 2010

Strategies for Treating Liver Metastasis from Gastric Cancer

Y osHIHIRO KAKEIL, MASARU MORITA, and YOSHIHIKO MAEHARA

Department of Surgery and Science, Graduate School of Medical Sciences, Kyushu University, 3-1-1 Maidashi, Higashi-ku,

Fukuoka 812-8582, Japan

Abstract

The prognosis of patients with liver metastasis from
gastric cancer is dismal. This article reviews the charac-
teristics of gastric cancer metastasizing to the liver, and
multimodality of treatments. Differentiated adenocar-
cinoma, poorly differentiated adenocarcinoma with a
medullary growth pattern, and special types, including
endocrine carcinoma and hepatoid carcinoma, are likely
to metastasize to the liver. The overexpression of growth
factors or adhesion molecules is clinically significant for
liver metastasis. Surgery for liver metastases arising
from gastric adenocarcinoma is reasonable if a com-
plete resection seems feasible after careful preoperative
staging. A hepatic resection should always be consid-
ered as an option for gastric cancer patients with hepatic
metastases. Newer generation cytotoxic agents such as
S-1, irinotecan, and taxanes show promising activity for
patients with metastases. Adjuvant chemotherapy or
molecular targeted therapy will provide significant ben-
efits to patients in the future.

Key words Gastric cancer - Hepatic resection - Liver
metastasis - Adjuvant chemotherapy

Introduction

Gastric cancer was the fourth most common malignancy
in the world in 2007, with an estimated 1 million new
cases.' Tt is the second leading cause of cancer death in
men and the fourth among women. In Japan, it is second
only to lung cancer among deaths due to cancer.” As
adequate local control is essential for the treatment of
gastric cancer, the standard of care for curable gastric
cancer in eastern Asia and the United States is either

Reprint requests to: Y. Kakeji
Received: April 27,2009 / Accepted: June 16, 2009

gastrectomy with D2 lymphadenectomy and without
postoperative chemoradiation or D0 or D1 gastrectomy
with postoperative chemoradiation.”” However, liver
metastasis is found in 4%-14% of patients with primary
gastric cancer,®™ which is often associated with extra-
hepatic disease such as peritoneal dissemination, lymph
node metastasis, and direct cancer invasion of other
organs. (Gastric cancer with liver metastasis is a noncur-
able, fatal disease with a 5-year survival of less than
10%. This article reviews the characteristics of gastric
cancer with liver metastasis and the up-to-date treat-
ment of hematogenous metastasis.

Characteristics of Gastric Cancer with Liver Metastasis

Three histological subtypes of gastric cancer are likely
to metastasize to the liver: differentiated adenocarci-
noma, poorly differentiated adenocarcinoma, and a
special type including endocrine carcinoma and hepa-
toid carcinoma.”™™ The differentiated type grows in a
papillary or tubular pattern. The poorly differentiated
type exhibits a medullary growth pattern. Gastric hepa-
toid adenocarcinoma is histologically similar to hepato-
cellular carcinoma.” These subtypes have unique
characteristics, but share common pathological features
such as scant fibrous stroma and abundant tumor blood
vessels.!! The clinicopathological features of gastric
cancer with liver metastasis are an expansive pattern of
growth, prominent vascular involvement, and a high
rate of lymph node metastasis.'®

Some biological characteristics have been reported to
be correlated with liver metastasis. The overexpression
of growth factors (c-Met,"” vascular endothelial growth
factor [VEGF]"™) or adhesion molecules (intercellular
adhesion molecule 1 [ICAM-1]* or LFA-3”) are clini-
cally significant for liver metastasis.

The c-Met proto-oncogene encodes the c-Met recep-
tor, which is a 190-kDa heterodimeric glycoprotein with
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two subunits linked by disulfide bonds: a 50-kDa extra-
cellular a~chain and a 145-kDa transmembrane $-chain
with a cytoplasmic tyrosine kinase domain.*' When the
ligand of c-Met, hepatocyte growth factor (HGF), binds
to c-Met receptor, the tyrosine kinase of the B-chain is
activated and the signal is transmitted.” c-Met is over-
expressed in 18%-68.8% of gastric cancer tissues, and
there is a higher degree of c-Met protein expression in
carcinoma cells in stage IV gastric cancers with liver
metastasis in comparison to that in cancers without liver
metastasis.”” These observations were confirmed. at the
mRNA level by a semiquantitative reverse transcrip-
tion—polymerase chain reaction (RT-PCR) analysis.
Hepatocyte growth factor is expressed in both carci-
noma and stromal cells in gastric cancers.” Hepatocyte
growth factor produced by cancer cells may induce the
proliferative activity of cancer cells in an autocrine
fashion. Furthermore, HGF has angiogenic activity that
stimulates the proliferation of endothelial cells and is
capable of degrading extracellular matrix proteins.”
The degradation of the basement membrane or extra-
cellular matrix is essential for tumor invasion, and

angiogenesis is deeply involved in this process. These

observations suggest that HGF may participate in the
process of tumor invasion or metastasis through para-
crine or autocrine mechanisms. The c-Met/HGF system
seems to be more active in the gastric cancer group with
liver metastasis.

Vascular endothelial growth factor is a dimeric,
heparin-binding glycoprotein that functions as a potent
mitogen of vascular endothelial cells, thus providing an
opportunity for their migration and organization for the
neovascularization of micrometastases.” The immuno-
histochemical expression of VEGF in gastric cancer is
associated with increased microvessel density, lym-
phatic and venous invasion, and lymph node and liver
metastases.'®

Intercellular adhesion molecule-1 and -2 are cell
adhesion molecules identified as ligands of lymphocyte
function-associated antigen-1 (LFA-1), which is
expressed by lymphocytes. These proteins are expressed
by various cells, such as vascular endothelial cells, fibro-
blasts, and epithelial cells.”* Intercellular adhesion
molecule-1 is a glycoprotein with an extracellular region
that has an immunoglobulin-like structure and, thus
belongs to the immunoglobulin superfamily.® Tts
expression is enhanced by cytokines such as interleukin
(IL)-1 and interferon (IFN)-y.”” Intercellular adhesion
molecule-1 is a cell adhesion molecule that takes part
in the destruction of cancer cells by immunocytes.
Overexpressed ICAM-1 may be released from cells in
a local cancer cell nest and enter the serum as soluble
ICAM-1 (s-ICAM-1), which suppresses immunocytes
by binding to LFA-1. The rate of ICAM-1 expression
increases slightly according to the stage and its expres-
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sion is higher in advanced cancer.” In addition, the rate
of ICAM-1 expression is markedly correlated with
metastasis to the lymph nodes and the liver. ICAM-1 is
overexpressed in cancer cells and released as s-ICAM-
1, which promotes hematogenous metastasis by
suppressing local anticancer immunity. The serum
s-ICAM-1 level may be useful for monitoring hematog-
enous metastasis during postoperative follow-up, and
the development of an absorption technique for
s-ICAM-1 may reduce postoperative hematogenous
metastasis.

Intercellular adhesion molecule-1 and LFA-3 are
adhesion molecules and members of the immunoglobu-
lin superfamily that appear to be essential for the inter-
actions of T cells with other immune cells and their
targets by mediating strong adhesion.” A higher per-
centage of lymphocytes in hepatic sinusoids in normal
livers express LFA-1, MAC-], ICAM-1, and LFA-3 on
their surface than peripheral blood lymphocytes,” and
both ICAM-1 and LLFA-3 are strongly expressed in
hepatocytes and other target structures from patients
with inflammatory liver diseases.® Primary tumors and
metastases in draining lymph nodes demonstrate a
broad range of LFA-3 expression. In contrast, distant
metastases (liver and peritoneum) have uniformly high
frequencies of LFA-3-positive cells, thus suggesting a
selective advantage for these cells in the establishment
of distant metastases.”

The molecular mechanism of liver metastasis still
remains essentially unknown. Experimental analyses of
liver metastasis using gastric cancer cell lines or animal
models are therefore important to reveal the mecha-
nism of hematogenous metastasis and to develop new
therapeutic strategy. Most gastric cancer cell lines were
derived from ascites or lymph node metastasis, and
there are cell lines derived from liver metastasis™”
Both genetic alterations and cellular adjustments to the
microenvironment are required for hepatic metastasis
in gastric cancer.* The parental YCC-16 shows multiple
metastases, whereas the liver metastatic clones metas-
tasize to the liver only. In vertebrates, dystroglycan is
generated from a single gene (DAG1), which is located
on the chromosome 3p. YCC-16 presents the lowest
DAGT1 expression level while the cell line from the
orthotopic primary tumor (S1L0) presents the highest.
The DAG1 expression level in the liver metastatic
clones increases gradually with passages.

Surgery for Liver Metastasis

A surgical resection of liver metastasis from gastric
cancer is rarely indicated, because liver metastasis is
often associated with extrahepatic disease, such as peri-
toneal dissemination, lymph node metastasis, and direct
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Table 1. Results of hepatic resections for metastasis from gastric cancer

No. of No. of pts. who  Median 5-Year
pts. with underwent survival  survival
First liver hepatic time after Prognostic factors by
author™ Year metastasis resection (months) resection  multivariate analysis Indications for surgery
Ambira® 2001 — 40 12 18% Synchronous metastasis Metachronous metastasis
Okano’ 2002 90 19 (21.1%) 21 34% Multiple metastases Solitary metastasis
Synchronous metastasis Metachronous metastasis
Shirabe® 2003 — 36 NA 26% Vessel invasion No vessel invasion
Number of metastasis One or two metastases
Sakamoto™ 2007 182 37 (20.3%) 31 11%  Bilobar metastasis Unilobar metastasis
Tumor diameter 24cm  Tumor diameter <4cm
Koga® 2007 247 42 (17.0%) 34 42%  Multiple metastases Solitary metastasis
Serosal invasion No serosal invasion
Cheon" 2008 58 22° (37.9%) 17 23% Multiple metastases Solitary metastasis

(P = 0.0519)

NA, not assessed

*Patients who underwent a combined curative resection of gastric cancers and hepatic metastases

cancer invasion of other organs.” In contrast to colorec-
tal cancer, the vast majority of patients with gastric
cancer and liver involvement may reflect generalized
disease. Selected patients accounting for one-fifth of all
cases with liver metastasis can undergo hepatic resec-
tion" (Table 1). The survival rate after hepatectomy is
rather unsatisfactory, because two-thirds of the patients
develop intrahepatic recurrence.'’ This high recurrence
rate within 2 years of the surgery might suggest the
presence of occult intrahepatic metastases even at the
time of the hepatectomy. There have so far been few
reports of a repeat hepatectomy resulting in favorable
outcomes."’

The significant prognostic factors are the stage of
the primary gastric cancer, number of liver metas-
tases, timing of the hepatectomy, and the surgical
margin.”"* Ochiai et al.” suggested that a hepatic
resection should be attempted in patients with synchro-
nous or metachronous metastases if there is no serosal
invasion by the primary gastric tumor, and if the primary
tumor has neither venous nor lymphatic invasion in the
case of metachronous metastases. Solitary metastases
from gastric cancer are recommended for surgical treat-
ment.”” Sakamoto et al.” noted that unilobar metasta-
sis and/or tumors less than 4cm in diameter may be
indicated for surgical resection. Furthermore, synchro-
nous metastasis is not a contraindication for hepatec-
tomy. As for surgical margin, some™* concluded that
positive surgical margins should be avoided, and
others™™ reported that an extensive safety resection
margin may not be essential for better outcomes of
hepatic resection in gastric cancer. Cheon et al*
reported that the survival rates after curative intent do
not differ between curative and palliative resections. At
present, surgery for liver metastases arising from gastric

adenocarcinoma is reasonable if a complete resection
seems feasible after careful preoperative staging. A
hepatic resection should be considered as an option for
gastric cancer patients with hepatic metastasis.

Recurrent tumors usually develop in the liver follow-
ing a hepatic resection for gastric metastases (62%-—
79%),""* thus indicating that the remaining liver should
be a focus for postoperative monitoring. A sensible
strategy for improving survival would be close observa-
tion for a second relapse in the liver and adjuvant
chemotherapy after surgery. The efficacy of adjuvant
chemotherapy after resection of liver metastases has
not been fully evaluated. A second hepatic resection is
not usually selected for most recurrent intrahepatic
metastases but systemic chemotherapy may be
administered.”

Radiofrequency Ablation

Radiofrequency ablation (RFA) is a popular alternative
to surgery for tumor ablation due to its safety, avail-
ability, and wide applicability to primary or secondary
hepatic malignancies.”* Yamakado et al.* reported a
prospective study that evaluated the efficacy of hepatic
arterial infusion chemotherapy (HAIC) with use of an
implanted port followed by radiofrequency (RF) abla-
tion for the treatment of liver metastasis of gastric
cancer. Seven patients without extrahepatic metastasis
were enrolled. The maximum tumor size was less than
3cm in one patient and 3.2-6.0cm in the other six
patients (mean, 4.4 £ 1.5cm). The maximum tumor size
was reduced to 3cm or less (mean, 2.4 + 0.4cm; P < (0.03)
after HAIC in all patients. Radiofrequency ablation was
performed for all residual liver tumors, resulting in
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complete tumor necrosis, with a median survival time
of 16.5 months. The complementary role of the radio-
frequency is recommended in the palliative treatment
of the hepatic metastases of advanced gastric cancer
that are difficult to treat surgically.” The size of the
hepatic metastasis is the most important factor in

determining whether complete local ablation can be

achieved.” In general, lesions measuring less than 2.5 cm
in diameter have a greater than 90% chance of being
destroyed, and less than 50% of tumors measuring
greater than 5cm are likely to be completely ablated.”
Gannon and Curley® recommended not treating tumors
>5cm in maximal diameter with RFA. With improve-
ments in ablation techniques and instruments, the
pumber and extent of RFA treatments is increasing.”
However, the efficacy, indications, and limitations of
this therapy for liver metastasis from gastric adenocar-
cinomas have not yet been studied in a large series of
patients.

Systemic Chemotherapy for Liver Metastasis

The standard treatment regimen for patients with unre-
sectable gastric cancer was a matter of debate for a long
time. S-1 (Taiho Pharmaceutical, Tokyo, Japan) is an
oral anticancer drug that combines tegafur, a prodrug
of fluorouracil, with 5-chloro-2.4-dihydropyrimidine
(CDHP), and potassium oxonate in a molar ratio of
1:0.4:1.* Phase II studies of S-1 have yielded responses
0f 44%-54% in patients with advanced gastric cancer,
and in Japan, S-1 is mainly used as the first-line treat-
ment for this type of cancer. The response rates for liver
metastasis in these phase 11 studies are 25%-31%.*"" A
phase III study conducted by the Japan Clinical Oncol-
ogy Group (JCOG), study 9912, revealed that S-1 alone
is no worse than fluorouracil alone.” In this study, iri-
notecan plus cisplatin was no better than fluorouracil
alone. However, in subgroup analyses, the effect of iri-
notecan plus cisplatin on progression-free survival and
overall survival was greater in patients with target
lesions, such as lymph node metastases or liver metas-
tases, than in those without target lesions. In addition,
a trial of S-1 plus cisplatin versus S-1 alone for first-line
treatment of advanced gastric cancer (SPIRITS trial)
verified that the median overall survival was signifi-
cantly longer in patients assigned to S-1 plus cisplatin
(13.0 months) than in those assigned to S-1 alone (11.0
months).”' This phase III trial identified S-1 plus cispla-
tin as one of the standard first regimen for advanced
gastric cancer in Japan. In exploratory subgroup analy-
ses using a Cox proportional-hazards model, the effect
of S-1 plus cisplatin on overall survival was greater in
patients with peritoneal metastasis than in those without
peritoneal metastasis, and also in patients without target
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tumors than in those with target tumors.”> A random-
ized phase III study of S-1 plus irinotecan versus S-1
alone (GC0301/TOP-002)™ failed to prove the superior-
ity of S-1 plus irinotecan to S-1 alone. The subgroup
analysis of this study has not been disclosed. A phase
IIT study of docetaxel and S-1 versus S-1 (JACCRO
GC-03) is ongoing to determine the optimal combina-
tion.”* A phase II study of docetaxel and S-1 combina-
tion therapy revealed that the response to docetaxel-S-1
was not affected by the type of organs involved or the
histologic tumor type. The highest overall response
rates among the metastatic sites were observed for liver
(64.7%), locoregional lymph node (60.0%), and perito-
neum (60.0%).”* Newer generation cytotoxic agents
such as S-1, irinotecan, and taxanes show promising
activity for patients with metastatic gastric cancer.
These agents will likely be evaluated in the future for
their role as adjuvant and neoadjuvant therapy. The
systemic or local control of the disease may give patients
various chances to undergo curative surgery.

Elsewhere, triplet therapies are standard, such as
docetaxel and cisplatin plus fluorouracil (DCF) in the
United States,”® or epirubicin and cisplatin plus fluoro-
uracil (ECF) or epirubicin and oxaliplatin plus
capecitabine (EOX) in Europe.” The efficacy of these
therapies for liver metastases has not been reported. In
Korea, cisplatin plus oral capecitabine (XP) is also
reported to be recommended for advanced gastric
cancer.®

Hepatic Arterial Infusion

Regional hepatic arterial infusion (HAI) of chemother-
apy takes advantage of the first-pass effects of cytotoxic
agents, delivering higher local drug concentration to
unresectable liver tumors with fewer significant sys-
temic side effects.” There have been few reports of
hepatic arterial infusion for patients with liver metasta-
ses of gastric cancer.*® In 1990s the response rate of
HAI of MMC and cisplatin was 73% (17/23), and the
median survival period was 11.8 months.* In an earlier
preliminary phase II study performed by Arai et al.,* a
high response rate of 73.3% (22 of 30 cases) was achieved
by HAI therapy uvsing 5-fluorouracil (5-FU), doxorubi-
cin and mitomycin-C (MMC; FAM regimen), or 5-FU,
epirubicin, and MMC (FEM regimen) in patients with
hepatic metastases of gastric cancer. The multicenter
phase II study evaluated the efficacy of the FEM
regimen showed a response rate of 55.6% (35/63) and
the mean 50% survival was 10.5 months® However,
most responders died due to the progression of extra-
hepatic lesions.

To enhance the effectiveness of regional treatment in
patients with liver carcinoma, cytotoxic drugs may be
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combined with alternative therapeutic strategies such as
partial vascular blockade using degradable starch micro-
spheres (DSM).* When DSM combined with a cyto-
toxic drug are infused through the hepatic artery, the
steep drug concentration gradient to the tumor tissue
results in higher tissue drug concentrations which may
elicit an increased antitumor response. Hirasawa et al.®®
reported the effects of transcatheter arterial chemoem-
bolization (TACE) using DSM in patients with hepatic
metastases from gastric cancer after prior systemic
chemotherapy. Infusion of epirubicin hydrochloride
(40-70mg/body) following arterial chemoembolization
with DSM and mitomycin C (4-12mg/body) was admin-
istered. The response rate was 62.5% (5/8) and the
median survival time was 36.1 months. After the pro-
gression of the disease following systemic chemother-
apy, HAT is another treatment for the patients with liver
metastasis only.

Tumor Markers

The prevalence of positive tumor markers among gastric
cancer patients selected for surgical resection is low,
and when positive, provides little prognostic value.®*’
The commonly used markers in gastric cancer are
carcinoembryonic antigen (CEA)® and sialyl Lewis®
antigen (CA19-9).* A high percentage of CEA-positive
tumors are noted in differentiated gastric cancers.” The
preoperative level of CEA is strongly correlated with
clinical estimation of tumor mass and progression of the
disease.™ Ishigami et al.”” preoperatively estimated the
levels of CEA and CA19-9 in patients with gastric
cancer. The rates of CEA (25ng/ml) and CA19-9
(=37U/ml) were 19.5% and 18%, respectively. The level
of serum CEA and CA19-9 significantly correlated with
depth of invasion, hepatic metastasis, and curativity.
CA19-9 may be especially useful as a marker for peri-
toneal recurrence of gastric cancer, and CEA for recur-
rence to the liver.” Korenaga et al.”™ reported that CEA
doubling time predicts life expectancy in patients with
adenocarcinoma of the gastrointestinal tract. Positive
CEA suggests recurrence to the liver. An RT-PCR
analysis of CEA mRNA in the peripheral blood seems
to be a promising tool for the early detection of micro-
metastatic circulating tumor cells in gastric carcinoma
patients.”

There are some reports that o-fetoprotein (AFP)-
producing gastric cancers are associated with a poor
prognosis with lymphatic and venous microinvasion of
the gastric wall, and high rates of liver metastasis, of
both the synchronous and metachronous types.””
There is limited information on the cellular or molecu-
lar characteristics of AFP-producing gastric cancers.
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c-Met overexpression is more frequently observed in
AFP-producing gastric cancers than those not prodtic-
ing AFP’® The c¢-Met proto-oncogene encodes the
c-Met receptor which regulates cell proliferation or
migration,” and HGF has been identified as its ligand.*
a-Fetoprotein-producing gastric cancer cells with higher
c-Met expression grow more progressively in response
to HGF, which is abundantly produced within cancer
tissue. a-Fetoprotein-producing gastric cancers have a
high proliferative activity, weak apoptosis, and rich
neovascularization.”" o-Fetoprotein-producing gastric
cancers arise as an aggressive clone with extensive loss
of heterozygosity (LOH) and high fractional allelic
loss.” For informative cases, LOH is most frequently
detected on 17p (100%), followed by 13q (88%), 3p
(87%), 5q and 9p (80%), 11q (70%), 18q (58%), 16q
(53%), and 8p (50%). The presence of heterogeneous
patterns of LOH suggests that the AFP-producing car-
cinoma foci might evolve through genetic progression
and/or genetic divergence. It is interesting to note that
the loci of 13q that are commonly deleted in AFP-
producing gastric carcinoma are also frequently deleted
in hepatocellular carcinoma, which often presents with
raised serum AFP values.

Sialyl Lewis® (CA19-9) and sialyl Lewis® antigens
(SLX) may play a role in tumor metastasis by serving
as functional ligands in the cell adhesion system.” An
elevated preoperative serum SLX level is a predictor of
poor outcome after a resection for gastric cancer, and a
logistic regression analysis revealed that a high serum
SLX level is an independent predictor of liver
metastasis.”

Sialyl Tn antigen (STN) is a cell-membrane-bound
mucin-like carbohydrate structure that is sometimes
expressed in solid tumors because of blocked synthesis
of the core carbohydrate chain of mucin-like struc-
tures.* Preoperative high serum levels of STN predict
both liver metastasis and poor prognosis after a resec-
tion for gastric cancer.”™

Gastric cancer metastasized to the liver is found to
overexpress HER2 at a significantly higher incidence
(65%) than primary gastric cancers (38%).” All these
gastric cancer liver metastasis cell lines are highly sensi-
tive to gefitinib, a specific inhibitor of EGFR tyrosine
kinase (Iressa) rather than anti-HER2 antibody trastu-
zumab (Herceptin), whereas most of the HER2 low-
expressing lines are not. The antitumor effect of gefitinib
is due to the effective inhibition of HER2-driven con-
stitutive activation of phosphatidylinositol-3-kinase
(PI3K)/Akt pathway, and the acquired resistance to
gefitinib is due to the constitutive activation of the Ras/
MAPK pathway in compensation for the PI3K/Akt
pathway.” Gastric cancer liver metastasis with HER2
overexpression could be a potential molecular target for
gefitinib and trastuzumab.
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Conclusions and Future Prospects

The optimal treatment of gastric cancer with liver
metastases without peritoneal dissemination or other
distant metastases remains a matter for debate. Surgery
for liver metastases from gastric cancer may be indi-
cated if a complete resection seems feasible after careful
preoperative staging. Synchronous metastasis is there-
fore not a contraindication for a hepatectomy.

The preliminary results of a large neoadjuvant che-
motherapy study have demonstrated the efficacy of this
approach with tumor downstaging and increase in the
curative R0 resection rate. Major advances in the treat-
ment of gastric cancer have occurred during the past
several years and have improved the care of patients
with this form of tumor.

An improved understanding of the biological charac-
teristics, such as the expression of growth factors or
adhesion molecules including signal pathways in gastric
cancer, will assist in the development of new targeted
therapies and perhaps best define those patients with
potentially chemosensitive tumors. Therefore, multi-
modality therapies and strategies are necessary for
patients with liver metastases.
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Abstract The purpose of this study was to evaluate the genetic background of colorectal cancer according to
the tumor site, and to investigate the impact of the genetic features regarding the lesion location of
colorectal cancer. Microsatellite instability (MSI), DNA index, and the mutation and loss of hetero-
zygosity of the TP53 gene were systemically examined in 180 Japanese colorectal cancer cases. The
correlation between these genetic features and clinicopathologic factors was analyzed. A logistic
regression was undertaken to analyze the association between genetic features and tumor locations.
The data demonstrated location-related genetic differences in colorectal cancer. The proximal
subset was distinct in patterns of genomic instability and TPS3 gene defects. The genetic features
of distal colon cancers paralleled those of rectal cancers. Intriguingly, a multivariate analysis impli-
cated MSI as the only factor significantly associated with tumor location. When MSI tumors were
excluded, the statistical association between tumor location and alternations in the DNA index and
TP53 vanished. The location-related differences of colorectal cancer were derived from the unequal
distribution of the MSI tumors. On the other hand, the microsatellite stable colorectal cancers were
genetically homogeneous regardless of the tumor location. Therefore, instead of tumor location, mi-
crosatellite status should be a major focus for the study of colorectal cancers in the future. © 2010
Elsevier Inc. All rights reserved.

1. Introduction characteristics and clinicopathologic features [4]. There-
fore, it is crucial to determine whether the tumor location
of CRC should be a major concern, which will profoundly
affect both clinical practice and the field of research.
Genomiic instability is a defining characteristic of most
human cancers {S]. Two patterns of genetic aberrations,
chromosomal instability (CIN) and microsatellite insta-
bility (MSI), reveal the existence of at least two indepen-
dent pathways for the tumorigenesis of CRC [6]. A high

Colorectal cancer (CRC) is the second leading cause of
cancer-related death in Western developed countries, and
ranks the first when smoking-related cancers are excluded.
According to the GLOBOCAN database (http://www.iarc.
fr/), the incidence of CRC in Japan has dramatically
increased during the past 60 years. The age-standardized
rate of CRC in Japan is similar to that in North American

and Western }European countri'es‘ [‘1’2]' L. frequency MSI (MSI-H), which is derived from aberrations
The colonic and rectal subdivision of CRC is simple and in the DNA mismatch repair system, occurs in about 15%

practical, thus is applied by most cancer database registries t of CRC [71. The MSL-H v h
[3]. On the other hand, many studies have indicated that pereent © [7]. The MS caficers usuaty have

cancers from the proximal and distal subset of the large
bowel, separated by the splenic flexure, differ in genetic

a diploid or near-diploid chromosomal content and are pre-
disposed to mutations at the nucleotide level at two to three
orders of magnitude greater than normal cells [8]. The re-
maining majority of CRC cells bear the CIN phenotype,

" br OK and Dr. Zhao designed the project, planned the experiments which is characterized by a greatly increased rate in the

and designed the methods; Dr. Ando was involved in the analyses and gain/loss of a whole chromosome or a large fraction of

experiments; Dr. Morita, Dr. Kakeji and Prof. Maehara contributed to chromosomes, although the mechanisms underlying CIN

the presentation, interpretation and discussion of the results obtained in remain largely unknown [9]. The alternation of the DNA

article form. L . index (DI) reflects an overall change in the chromosome.
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chromosomal aberrations detected by fluorescent in situ
hybridization [10].

The p53 pathway is responsible for a variety of intrinsic
and extrinsic stress signals that impact cellular homeostatic
mechanisms that monitor DNA replication, chromosome
segregation, and cell division alternations [11]. A TP53
gene defect is one of the most common genetic alternations
in CRC as well as many malignancies [12]. Classically,
a mutation and a loss of heterozygosity (LOH), i.e., the
“two hits,” of TP53 finally lead to the occurrence of
a defect in the p53-related pathways [13].

One interesting study suggests that the inclusion of MSI
tumors account for the location-related difference of colon
cancer [14]. The study estimated the p53 defects by immu-
nohistochemical staining. This concept was herein exam-
ined by standard methodologies in a series of Japanese
patients. Rectal cancer was also included in the study
panel.

2. Materials and methods
2.1. Patient selection and sample preparation

This study enrolled 180 Japanese patients diagnosed to
have CRC who underwent surgery without neoadjuvant
chemotherapy in the Department of Surgery II at Kyushn
University Hospital from 1994 to 2003. Written informed
consent for the study of excised tissue was obtained from
each patient. The entities of the proximal colon (cecum,
ascending colon, and transverse colon), distal colon (de-
scending and sigmoid colon), and rectum were defined by
separation of the splenic flexure and height of the
promontorium.

DNA was extracted from cancerous tissue specimens
and - the corresponding noncancerous mucosa specimens
[15]. The remaining specimens were routinely processed
for the histopathologic analysis and diagnosis.

2.2. Microsatellite analysis for MSI and LOH detection

High-resolution fluorescent microsatellite analysis has
been described in detail elsewhere [15]. Briefly, genomic
DNA isolated from cancerous and corresponding noncan-
cerous tissue specimens was used to amplify microsatellite
loci by polymerase chain reaction (PCR) using primer sets
labeled with a fluorescent compound, ROX (6-carboxy-
x-thodamine) or HEX (6-carboxy -20,40,70,4,7, -hexa-
chloro-fluorescein). The fluorescently labeled PCR prod-
ucts were mixed, denatured, and loaded onto an ABI 310
sequencer (Applied Biosystems, Foster City, CA) for frag-
ment analysis. The data were processed using the GeneScan
software package (Applied Biosystems).

An alteration in the length of a microsatellite PCR frag-
ment from cancerous tissues was MSI positive. MSI is
defined by the frequency of positive findings of five refer-
ence markers [16]. MSI status is classified as follows:

microsatellite instability high (MSI-H), more than 30% of
loci demonstrate MSI; microsatellite instability low, 30%
or less loci demonstrates MSI; and microsatellite stability,
no MSI detected. MSI-H is labeled “MSI (+)*’ and the rest
“MSI (—)[16].

D178796 and D17S1353 were used as markers for TP53
gene LOH detection. LOH was defined as the presence of
heterozygous peak heights in more than 30% of alleles in
either of the loci tested [17]. If the two clusters overlapped
in their electrophoresis profile, the case was not informative
(NI) regarding LOH estimation.

2.3. Determination of the DNA Index (DI)

LSC (CompuCyte Corporation, Westwood, MA) was
used to detect the chromosomal DNA content; i.e., DI as
described [18]. In brief, cell nuclei were recovered from
two pieces of a 50 pum-thick slice from paraffin-embedded
blocks that had a tumor area greater than 30% in dimension.
Single-layered nuclei were spread on a slide glass, stained
with propidium iodide/RNase A (Sigma, St. Louis, MO),
covered, and observed. A DNA content histogram was gener-
ated, and DI was calculated according to previously pub-
lished guidelines [19]. The DI of lymph cell nuclei with
dimensions of about 40 pm> was used as the reference
(DI = 1.0). Tumors with a single peak of DI < 1.2 were
defined as diploid or, otherwise, as aneuploid [20].

2.4. TP53 gene mutational analysis

TP53 exons 5—9, including exon—intron junctions, were
amplified by PCR using “‘p53 primers” (Nippon Gene,

Table 1
Clinicopathological backgrounds of proximal and distal colon cancer
Location
Proximal Distal P
Age (mean) 66.2 62.7 0.119
Gender
Male 33 28 0.900
Female 26 21
Gross
Polypoid 49 43 0.493
Flat 10 6
Histologic grade
Grade 1 28 28 0.293
Grade 2 18 18 :
Grade 3 13 3
pStage
I-I 29 21 0.514
I-1v 30 28
Lymphocyte infiltration®
Negative 31 24 0.736
Positive 26 23
Lymphatic invasion® 2 2
None 33 33 0.185
Present 25 15

? Four missing data.
® Two missing data.
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