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B GIST ZEMRE G U7l iR AEE T H 503, BUHR CIRGR2HN IR Th %, 1986

25 2006 5 % TW . BECFMT %175 728 GIST 84 Gl 2RI, FEARFREISAIRT R, BB, 02U,
RN, FRSER, ER TR, AR B L OBREIC O WTRE Lz, JEEEDS 50 mm K TY .
¥rZME38 T intermediate risk X° high risk 12 7% 2 FEBIMSLEEED S 1072 o EER 50 mm K ciulEE 4G
T BIEPNTH RIS ZUFED 10/50 HPF L EDEFIO LR D Ed - Tz, EREENE 6 1T, 5% High
risk T, 1#1i3 Intermediate risk Th o7z BETERIL c-kit BfEFD exon 1112 504 (74%). PDGFRa
LT D exon 1812 561 (7%) DFt 81% 7B I=H8, TN L DBBEIZ ko Tze EEROMITL D . EE
. BOEG. MIB-1 index X PEARNTCTH Y, VA 758D risk grade DSV IF & TR Ep - )2,
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AL B IS (gastrointestinal — stromal
GIST) &, EE ORI TS O—RE T, fieske. Mk
CREFHNCEE, SERAE, MREL 2
B S TOTeh, IO RSB L 2 2 el D HES
(& D CREF RS OB S in s bns s s
B, SHMEEORWERE L THESNE L1k
72V GIST DEESHILI . B RERTELHIE > P it o
KA~ —A—Ths CDMAOFHE., H25viEckitZ
BEAOEEMEECERES 2o, BEESHO
N=ARA—=H—E LT Cajal /M{Efifass, fEEfn
TThH% c-kit BT OERICEIVEBLT 2L
FoTHELBEEZEZONT VDD,
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1986 45> & 2006 4£ £ T2, HREERIKEABIES
ZREFEIZ 3B Tl A AT U 72 I AE 10 mm BLEO
B GIST 84 fiEf 25k & LTz, B 45 B, Zetd: 39 44
TYHERNZ 60.1 R CTH -7z, GIST OZWnid. Fiilr
W2 &0 i & L7 UIBRAEEA O BEAHRR S AR 1 &
D . FHSEEMING & 7o 13 R L D RER S L A
FERHRR R © KIT £7213 CD34 51 TH 2 H D
PR E Lz,

2. A&

1) AR RAT

FEPRAT R, (EESEbE S S L UNHESMREIC S
B FIRE D G EHNL) LREERSEEE (S
B, BOZUREL. ) A 7 533E) BRET LTz

7RI B RN UL M, L IC/33E
U729, AL 20 mm A, 20 mm LL_E 50 mm &
. S0 mm PAE 100 mm &g, 100 mm BA 5348 L
7oo B EMEEIL 5/50 AL AHE (LLT. HPF) 2R
. 5~10/50HPF., 10/50HPF LA Fiz433E L 72, MHMY
B E I O RS T H 5 MIB-1  index 1% 10% K &
10% LIz 4348 L 72 MIB-1 index OWIE B I3 fafi
RAL2EI 72 MIB-1 eta Tl b 2 S a3 M S B %
400 fEE S RE QB 77 > b L, B
% MIB-1 index & L CHEH L7z,

) R 7 S¥EIEKE NCCN 0 GIST 241 K 7 A
S OHEHAECHELS . Very low risk, Low risk,
Intermediate risk, High risk 12534 L 7=,

2) BB UGS O

HIZRD ) R 7 B X D 5300 & N TER % | JEEEE
LR ZMES D RAR D & I DWW TRET L 7z,

3)  HULIEE L S RGOS

EHEI ISR 50 mm K OREFNC B> T ATl
DOWNHREHRT TOFEE OEIE LB ZURE LD |
PRI O W TRRET LTz,

4)  SERIER ORRRRER R ET

LT 2 [ RO T 22 VAN 1N N ) 22 5
UG V) R 7 E, WEERRER I & 5 HES O
HHE, MIB-1 index, B TZEIZDOWTHRET L7z,

5) EfRTEROBE

BT 2B ORELN S S Nz 68 fl 2 xS, #Ex
FEROEE, BInTER EHZMEE. VA7 5H
L DEREMET LTz, B TR OMHTIE. Fritshik
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£721387 7 4 VY5 DNA 24t L PCREET
HIE direct sequence ¥:C kit IB{nTD exon 9, 11,
13, 17 B8 £ " PDGFRa #{nF O exon 12, 18 OIFENC
HRE LTzo

6) AAFEROMET

At e . B AEH. MIB-lindex, U A7
SFOEEB 3T TR L Tz,

3. fRETEFAURET

FHEE W B SHLIEDOMIEIE x* BOE 2 7z,
¥ 7o, ATFEERIE Kaplan-Meier =12 THEH L log-rank
EHOTHE LTz, wWihb | fElRER 0.05 UT 2iffiat
FHEHEREEDD L LTz,

& xR

1. ERFRRIESMIATR

GBI TR U ST (61%), M@ 2441 (28%). L:
9@ (11%) & UFEIICZ hro Tz, BEEER L 20mm
T S (6%). 20 mm PA_E 50 mm g 55 B (65%). 50
mm L 100 mm i 16 1] (19%) . 100 mm BL_E 8 4]
(10%) T 60 (71%) %3 50mm A TH -7z, $isrzl
R B 5/50HPF A i 52 61 (62%). 5~10/50HPF 23
Il (27%). 10/50HPF LA 91 (11%) Tdb > 7z, MIB-
I index i% 10% & Jiii - 68 1 (85%). 10% LA | 124
(15%) ThHolz, VA Z5%EIE Very low risk: 341
(4%). Low risk : 36 {4l (42%). Intermediate risk : 26 ]
(31%). High risk : 19§ (23%) T®H D . 45 %] (54%) »°
Intermediate risk LA FC&H -7z (Table 1),

2. [BEREREEDREH O

JEEEAS 20 mm BLE 50 mm KigOREFITH . 5
U C High risk JER & 72 2 fERY 6 . Intermedi-
ate risk JEGNE 1361d 57z, F 7z, JEEEDY 50 mm LA
¢ High risk A3 13§l Intermediate risk FEFI23
11 #H -7 (Fig 1)o

3. HbiER A REBORET

HULEES D 3 2 FERI TR ZGES 5/50HPF A
1% 16 ] (44%). 5/50HPF DAL 20 5] (56%) Tdo->
720 HULES O 20 WRER CLIRE S 2B 5/50HPF
FEIE 36 B (75%). 5/50HPF LL_Eix 1241 (25%) T
HY., MEFECHEIENEREZEZ 2R D2 (p<005)
(Fig. 2)o

4. ERTBEGIOERRFEESFRARET

TRRBERALIE 6 Flefl & & HHifciE R o, 556
| B CHEIERERS & £ > T 7z (Table 2), EESEE I 6 1
15 %5 50 mm LAET 50 mm AKiEiE | HOATH -

(2)
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Table 1 Patient characteristics

location U: 51 M: 24 L:9

oca (61%) (28%) (11%)

; <20 mm 20< <50 mm 50< <100 mm 100 mm <

stze 5(6%) 55(65%) 16(19%) 8(10%)

St bnrdex <5/50HPF 5-10/50HPF 10/50HPF <

m ! 52(62%) 23(27%) 9(11%)
L <10% 10% <

BILR-~1 dmrie 68(85%) 12(15%)

risk Very Low Intermediate High

classification 3(4%) 36(42%) 26(31%) 19(23%)

U : Upper region of the stomach, M : Middle region of the stomach, L. : Lower region

of the stomach

Table 2 Patient characteristics of metastatic cases

. . L g MIB-1
case  Metastatic age/sex size  mitotic index !1sk A central inden iR
organ (mm) (/50HPF) classification ulcer %)
1 liver 72/W 30 intermediate + 26.8 exon 11
2 liver 56/ W 90 high — 5 exon 11
3 liver 65/M 95 11 high + 10.4 exon 11
4 liver 65/W 105 high + 5.6 exon |1
5 liver 68/M 120 high + 3.0 exon 11
liver/ 41 mM 450 9 high - 36  egon 1l
peritoneum
M : man, W: woman
(/50HFP) ° ° central U <5/50HPF
55 ulcer ‘ ‘ m 5/50HPFS
s ’ @ || 16(44%) 20(56%)
5 450mm, 9 /S0HFP *
'g o o o /
=10 I * / N 3
e ) R o ©) 36(75%) 12(25%)
.E b gL ® o * I \ !
5 e 00 : o 0% 20% 40% 60% 80% 100%
5 PRGNS #p<0.05
SR eessvervore] o o (mm) 5 - . ; N - .
o 20 50 100 150 200 Fig.2 Relationship between central ulcer and mitotic index

size

Fig. 1 Relationship between tumor size and mitotic index (# :

cases with metastasis)

Tzo B3 2EBUL 2B 5/50HPF LL ETdH b, 10/
SOHPE LA EiX 1 ThH -7z (Fig 1) UV A 7 351X
Intermediate risk : 1. High risk: 5 CH -7, th
DB 40 (67%) 12 o T vy 72, MIB-lindex I
10% A - 441 (67%). 10% LL_E: 24 (34%) ThH-
7o BIETFAEREBEFCR S, TXT c-kit BEF
exon 11 TH-7z,

5. BELTEEDRT

IR T OZERERIE, MR L7z 68 il 5541 (81%)
WH BN, TDD b, kit s T2 5% 50 4
(74%) A 5, £flexon Il THOERIED &
Moz, PDGFRaBIET DZETIE SH (1%) 1245
. 2l exon 18 TH -7z (Table 3),

BIETER EESZEHR TR, WThicBw T bk
SHENEREEERD o7z (Table d), 72, BEF
BREVATHFETH, WTHEBWT HHEENE
BEEROE Mol (Fig 3),

(3)
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Table 3 Genotype of gene mutations

exon 9 0
X exon 11 50 (74%)

c-kit gene

exon [3 0

exon 17 0

exon 12 0
PDGFRa gene

exon 18 5 (7%)

total 55 (81%)

no-mutation 13 (19%)

Table 4 Gene mutation and mitotic index

mitotic index

<5/50HPF 5-10/50HPF 10/50HPF <
,k : ~ 5
gxor’]’ i1 29 (58%) 16 (32%) 5 (10%)
PDGFR .
exofﬁ a 4 (80%) I (20%) 0 (0%)
no-mutation 11 (84%) 1 (8%) 1 (8%)
| l \
c-kit [ [
exon 11 ‘ ‘ |
PDGFR@ || ; Jions
exon 18 | } ‘ ‘ ’ \
no-mutation I : [ / , ] I-

0% 20% 40% 60% 80% 100%

O Very Low O Intermediate

O Low ©  High
Fig.3 Relationship between gene mutations and risk
classification
< 20mm
1 T
- | 20< < 50mm
g 81 50< < 100mm
et
% o
E
3 J L <
@ 4 100mm < p<0.05
2 A
0_
0 2000 4000 6000 (days)

Fig.4 Survival rate based on tumor size

6. AR

JEEE TR, BOKE L RDEHEVERICEFED
KT 2R (p<0.05) (Fig.4), R GEH T 5/
SOHPF DA CHREICAGFERDET 28Dz (p<0.05),
(Fig. 5)s MIB-lindex Ti& 10% L ETHREIWETL T
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1
<5 /50HPF
o 87
g
T .6 5 /50HPF<
z
5 4 p<0.05
2
0 -
0 2000 4000 6000  (days)

Fig.5 Survival rate based on mitotic index

1 .
<10%
o 8
B
ER
>
E 10%<
2 4 p<0.05
2 4
0 -
0 2000 4000 6000  (days)
Fig. 6 Survival rate based on MIB-1 index
1 Very Low Low
1 [
Intermediate
o 8
=
E 6 1 High
z
Z 4 p<0.05
2 A
0 =

0 2000 4000

6000  (days)

Fig.7 Survival rate based on risk classification

Wiz (p<0.05) (Fig. 6), U A 743 T risk grade 43
L RDUERCHARBICAEFERODET 2RO (p<
0.05) (Fig. 7)e

Z %=

1980 FELART. WHLE ORIFERIEL DI £ A ED3E
iR B Z o Tz, £ D&, fiEEME~—7 —
(S-100 ) W ~—4 — (Desmin, a-SMA)
PEASND L, W~ —7 — TP B S U WEER H
LZEDMHHSMERD 26 ZMFRL T GIST LI
B X DI oY, 1996 41 Rosai® 1X, GIST %
smooth muscle type, neural type, combined type,
uncommitted type D 4 DIZHFE L 7z, £z, 1998 i
Hirota 52 1% ¢~ kit 85T DERAEEH GIST DFEE

(4)
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WS L TWwa Z 2SI LT MEEREED S
5 KIT B L U CD34 151k D & O % GIST & EH
Lico 2D XD BEERMST:Db AT KIT B
%1% GIST, Desmin B4 X5 EMEREES . S-100 EHE
PSRRI IC KA S D & D ko7,

GIST 13 5B Tl U BEIC 2 »h3 IGEERTNC i
EMIZTT) L IFHEL <. Lo d EME O b #
LW, —iic, WS R C, BEEESKRE Wb O &
PR EED O, ZRROER L EI3EEESE W
HANC B 205, 22T THEFEZRD 2 b
W, BAE, TEMEOTMI: . SR LS EUG
BreflotbRlz) A7 5EPHAWe N 2 NS
W, L L6 | % < OREFI T, IBERTNCES 2
R TERICEIT 5 2 EBH L W, FEE» S
SRR 2T UL BT R E L T 2 OMENRT
B % o TR Rl S R 2 B D—> & L ¢ GIST i&
Kl FIEE ChH D . fEROFHCIkbnic-+5 7 fEs
MBI CE W DT oD, iz, Bl
RO DL H Y | Ho» 6 DERIBES L ST
W5 T EE NS T4 (EUS-FNAB)® 755
Fe3 ., BSOS ES o5l PIHTX
DRHLC GIST E2Biand L 51k ehs, i
AW 2 Dt BEOMMBA 2T 5 2 L
Mgk & LTHEL W,

GIST I, JEEEI/INE { THERBEH S A 5
%9, BB BT | EEE S cm K T Intermedi-
ate risk 7% 15, High risk 23 6 & 54, JEEED 3
em T b FFERER] 2R L T 2, BRERIIC . S b
R0 JE Bl ER ~ DR 2 7R 9™ b D IE Y8R 4 Hs & T
Thd, BEEO/NS WD DT, B O IR
(doubling time: DT) 23, EMEEOIEE L 72 519, X
D M O v GIST C U3 EE A 0 BEFE T 55
WODT, EBREOREK L S M OEE X 218
AN EA U2 Z &0 %, RalEEzrh o
PICRDZACIEE YR % KL T 28]
BN D %

Fiz. BRI BWT, HUEE 2 ERITEE
\Z 5/50HPF LA L DRy RN 1> 5 7o DT, Huls
EREMERMIICE R TH 5 2 EHRB I NIz,
SIEER | AR MR D 5 7% % Ueyama 5 O]
FEFETH . HEEOEEITENH CEEICEHEE I
RO SN LB SN T 512, IO NEEEERE T
5 em R T HULEE 2 £ 5 IEFNS RN 12 SVRHE
BIEEITO BN D 5 L Bbiiz,

Bk FHI3F

X 512, HEITIZ. MIB-1 index %% 10% L4 DiE
PlE 10% A5G OGN b BEIWCEFEFEMET LT
V72, MIB-1 index [3HHRETEVE DT T d D 1919
K EG8 L R BIRG VW RO & 2 o h, Bl
ERHliCiIBATH 2 2 ERB S L7z, LinL., flf
HICERE N BE IR TEB Y, £, BED
@O DFNTH B Z LN, EHECZIT 2 2
EIFEE LV,

HERGIORBAED 2 3T 9 5 & JEEAEDS 50 mm
A 1491, 50~100 mm 2 ), 100 mm LA E3BITHY |
B/ 30 mm TR E2RS TE D | HLOEED
PEETH B, T ORERNIELSIZ4EE 7/ 50HPF T inter-
mediate TH > 7z, F 7z, FULEE 21V MIB-1 index
b 268% ETEMENE LoD, TR T S
EBNTFREINGFRTHo 7,

BT OZRERICEL Tk, R TlRE
BN EETHEE DS O & ORE L 19, 2558 L T
BRIV E T EREY OMEFELH D FE— L7z
RENRS T, BERFITIKERTER L5
ZUEH D 5V IF ) A 7 3 E ORICE R Bk %2 78
Do Tz, FEREHITIE2f] exon 11 OZEEL2EY
DT 5720, EBEFNCRIUL, En TR & Epk
FE DRI 5RO BEREASRIE & Lz, — RIS, o kit SEfEF
@ exon 11 12 70~80%. exon 9 IZ 10~20%. exon 13 B
L Wexon 17 12%4%. % 7z . PDGFRa &TF D exon 12,
exon I8WZEFNEFNH % DERELZFD L EINTWH
2119, RBIFETIE, MERREBID 81% 1B H S
Je D3, c-kit {5 F D exon 11 £ PDGFRa &{&F D
exon 18 DADERTH 512, 2T, SEIDOMETH S
WM. kit BEFODexon 11 ICEERLNEINDEE
GISTIZERELI- T EEZ 55,

—f& 2. GIST OHHIIIEFARE XK\ & & % A3,
MIB-1 index D% v b4 7fEiE 10% T, 10% L L-TF
BARREERICHET 2 tvwbitTw 32, Hiko &
£, HEFITH . MIB-1 index 48 10% LA FCIHEE
WCHAFEEDETRA S ., BHEFHICERTH S
EWTRBR I NIz, ET2, JEEEOKRE WD, FoEl
BHEOEWD D, ) A7 5HT risk grade DEVH D
BE, EEEMFRIGETLTEY,, 2ns 2 iREm]
YIRS 2 B D 5, L Lass, EUS-
FNAB Tf5 5 172 &I/ C MIB-1 index 1 & % 32
MR OHRSE b B 25320, FRMLRE LSO, Bk
T IR RIRATR I I EREECTH D | 2T O 7%
L ESEEND,
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I, EREC LTI, FrY) rFF—YiHE
TEFR%E 9 % 5 FERIERFETH % Imatinib 23
5N 5B ENE, Imatinib OFERSIERIZ. kit BE
T exon |1 G TIXZ2503R 80% LA L. exon 9 B

TIFERNFE 50% Hite TH D . F#IZ exon 11 GG TH
I OEENRED 5L TWw5b, D, Imatinib
DEREHRFEIZ BV R TFERORRII AR TH
5o & 72, KE T Ot 1B IR O K R
(ACOSOG Z9001) DfESH. I 6 cm LA EIC B W T
Imatinib B¢ 53 CHEFREGFEROFH R L UELTRD
S, S, AT & BRI ERmMBITRE O
s sNE EEbNS,

BEh I

GIST OFEMEFEFHMIXEE L vhd, JEETE L35
Bein 5755 ) A 7 3B FLTH - o, Mg
G 5 2 LIdEE L A, NIRRT TRl

AEZe PSS BRI A Th o 7z, £/
B B 2UsS 5 L U8 MIB- 1 index (3B ERERHMIC
BHATHY. GISTOY R ZH3HEIRUTHL I N
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Evaluation of malignant grade for gastrointestinal stromal
tumor (GIST) of the stomach

Tomohisa NOMURA, Yu TAKAGI, So KATAYANAGI,
Hideo SUDQO, Sumito HOSHINO, Takeshi SUDA,
Kazushige ITO, Akihiko TSUCHIDA, Tatsuya AOKI

Third Department of Surgery, Tokyo Medical University

Abstract

It is necessary to perform adequate treatment for GIST of the stomach according to the degree of malignancy, although
preoperative diagnosis is still difficult. We therefore studied the relationship between clinicopathological findings, tumor size,
mitotic index, central ulcer, metastatic cases, gene mutation, survival rate and malignant grade in patients with GIST of the
stomach, who underwent gastrectomy in our department from 1986 to 2006. Many cases with less than 50 mm in tumor size
had intermediate or high risk due to their mitotic index. Among patients with tumors less than 50 mm, the mitotic rate of
more than 10/50 HFP in cases with central ulcers was significantly higher than that in cases without central ulcer. ~Six patients
had metastasis, 5 of whom had high risk and | patient has intermediate risk. Gene mutation was recognized in 81% of
examined patients, 50 of whom had ¢-kit exon 11 (74%) and 5 had PDGFRa« exon 18 (7%), while there was no statistical
difference between gene mutation and degree of malignancy. Based on the results of patient survival, tumor size, mitotic index,
MIB-1 index and higher risk were significant prognostic factors.

{Key wordsy Gastrointestinal stromal tumor (GIST), Submucosal tumor of the stomach, Central ulcer, Mitotic index, Gene
mutation




