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®1 HCCIoERERT-HAREIINTIBE0HEENE Lo*
(Butterfield, L.1.: Gastroenterology, 2004. # iz 1§80 % &HD)

Study (Year)  GPC-3 MAGE-1 MAGE-2 MAGE-3 MAGE-4 MAGE-10 MAGE-12 $SX-1 NY-ESOl

Yamashita (1998) 80

Kariyama (1999) 78 42

Tahara (1999) 68 30 68 30 30

Chen (2001) 80

Mou (2002) 70 53

Luo (2002) 19 24 4 38 0
Chen (2003} 66 70 20 36 40
Nakatsura (2003) 80

Korangy (2004) 24

* D HCC MHIZ 317 2 ZIEHFHK mRNA ORTRE (%)

F2 HCCHTAEY I F rEOBRRBIET 2:8508BE0T Lo (0L y)

Strategy Author (Year) Patients Setting : Responses
Dendritic cells Ladhams, et e (2002) 2 metastatic GM/IL-4 DC+tumor 1 patient slowed
(DC vaccine) tumor growth

Iwashita, et al {2003) 10 unresectable GM/IL~4 DC+tumor 1/10 MR
lysate + TNF+ KLH _
Stift, et al (2003) 2 HCC of 20 total GM/IL-4 DC+tumor No PR or CR

lysate + TNF +11.-2

AFP peptidse  Butterfield, et al (2003) 6 stage Naand Wb AFP peptidse in No PR or CR
Montanide adiuvant

T F rdEiEl LRSI T B RSO AR L.
GM : GM-CSF, KLH : keyhole limpet hemocyanin, AFP : a —fetoprotain, MR ; minor response,
PR partial response, CR : complete response
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20 cases @

1 HCC 20 PIOFEE, JHEERE L USHMAETRBICTHT A GPCIREFRRO cDNA w4 7 07 L 4
BATT — 5 OREREERFHERE P2 21T 5 —  SHHMTE 5 OFERE, Okabe,
H., etal.: Cancer Res. 61: 2129, 2001.)
HCC /838 20 PI0BAER & FEMEERIC 4T 5 23, (0 MO BEF ORI+ R L, BRONS ML
OBETF* 16 FRRAL. 2ol BENRD 4Erat 23 RO EFHEBIIB VT, SBEFOR
R707 7 A VERITLT, BEROESSHZVEEELNCBRIALEELHEECLARB LY
Vfi{RT GPC3 £ L A5 L7z, GPC3 ik, HCC B3 20 Mtk 16 8 CHLE/IEs R 5 M o At 5 Ll E
(39 396.2) T, FEMECHEN, BATICART L UIMNIE A LORA TSR RIS Bd
HIERERRE T~ FT2BEFTH o
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a : HCC MM o5 (T), JEM% (NHi2BIF 5 GPCImRNA DRB|OF L RT-PCRIEICT
It L, MR8 THA GPC3 DRI D1
b 1 HCC #4052 34 5 GPC3 BB H o RAE, Hi GPC3 Fofh & Bv 2 e MU I BT

L IR L .
a BM-DC vacoine injectkil ! Turnor injection
w w 7
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= 4
b = 300
E
o 2004
N
(722
E 100 - p<0.0t Each group : n=>H
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Days (BM-DC)
100 CEmEEoOEDID e C26/GPC3
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= 50 p<0.01 c26
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®|3 v RICB B GPCI /T F FERM LA BM-DC Y & 74T & B GG DR
a : FEOT T b I—)b, BM-DC i 1M T & 218, BALB/c = AOREAKC 515 MEHRS L. T

o 1 AR S % 3% 10V B 0L T IS LA,

b @ SIS RE DR, GPC3-8~7F FEAMLIBM-DC 7Y F kil LAk,

BEE&F3:F 12w
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®3 HLA-A23 %3 HLA-A24 84 HCC 8% (#h¥h Pi-AZ, Pt-A24) @
#50%I23\T, GPC3HREI%: CTL HBH s e

Patients Age Gender State of tumor?

Pt-A2-1 80 F Ma
P-A2Z2 72 M i
Pt-A2-3 67 F I
Pt-A2-4 54 M I
Pt-A2-5 57 M I
P-AZ6 66 M 1
Pt-AZ-7 54 M . Da
Pt-A2-8 73 M i
Pt-A2-9 68 F Ma
Pt-A2-10 54 M I
P-A24-1 60 M Va
P-A24¢-2 57 M Va
Pt-A24-3 75 ¥ Ia
Pt-A24-4 59 M Ma
Pt-A24-5 52 M Wb
Pt-A24-6 65 M 1
Pt-A24-7 61 M I
Pt-A2-8 74 M I
Pt-A24-9 59 M Wb
Pt-A24-10 6 M Va
Pt-A2¢-11 72 M i
Pt-A24-12 61 M Ma

GPC3 HKA- CTL
expression# expression® induction®
+ + +
+ + +
ND ND +
+ + +
ND ND -
+ +
ND ND +
+ + -
+ + -
+ + +
+ + -
+ + +
ND ND +
_ 3 -
ND ND +
ND ND +
ND ND -
+ + -
—_— + —
+ + +

1 TNM S8 Z R, * REle 3 By T e s s B L 7o, % fyfeshtaic
TIRARBENIGEZBMEL L, *: GPC3 S5 HCC Mtk HepG2 (=3 5 HRaty
EHHA, E/TH 20 T0% N EBES MBS CTL 2 B TE 2 & BT L7z,

3. BET—~H—ELTOGPCIDERM
bivbhik, ELISA B4 AWTHCC BE 0
40% DIMIFR O GPC3 FEHITOWTHRE Lz E
A, HCCEREOMBFHIcOLBAM ENDH, 4t
BN, oM REFRABE P OBE D HE
?Miat(ﬁ&éﬂ&#otoé6ﬁmxw
B F 742 42 3% GPC3 X EITIRA L7 = &
b, GPC3FHCC Dffifiv—s—t LTHHT
HHZEERELALY, HCCOME < —H— &
LTHGPCIOFRAMIHALTIE, MEDH»5 3
REMICHE SN T30 BRIk
RROYEL Y OEREE RS,

. MAERREREDZ -5y FELTOHGPCS
OFAM
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1. ¥ RCH B I REORIT

FROMEBIFREFERTWAEI L5, Na-
katsura 543, Z OFRMIFIRERE GPC3 A310
TR BEEIEIC 2 DB 55 LS SR L
2o BEADH 0% DHTAHT D HLA-A2 &
BALB/c ¥ 7 AD class I FF O K IT#E&+ 2
NRTFFOETF 71k, FEBEZ—HLTWE
LERDPoTWVE, 86JT, LRETmAD
GPC3 T, 73 /7BmMSIO LAV T Y%L E®
FETI—REDEZERG, LhEvoRD
GPC3T7 I /BRI ELIS—F L, HLA-
A2, KU'OWTRIZHDEE LB S GPCI Bk o
NTFFEER L. Zhb% BALB/c =™ A
KRELTHITL, K¢SFIoHE L THIGE
HET Y o528k (CTL) icitRsha (KU s)
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Mouse : NOD/SCID mouse
100 v Tumor : SK-Hep-1/GPC3

754 CTL adoptive
iv transfer

of 1]

25 +

Tumor size {mm?2}

Days

0~ T T T T T T 1
0 5 10 1520 25 30 35

—o— Saline {n=4)
—a— Controt T cells {n=4)
—m— GPC3 CTL lines (n=4}

p<0.05
g

@4 GPC3®EMe |k BCC kR o R A TR O R

RERLE T A THSH NOD/SCID =7 Ao /- GPC3 &3k + HCC MlEdRC R $ B,
v b GPC3 BRI CTL m#FREIE BN E iR L, GPC3 Y F—F AT F
FTEM L e F CTL 24545k, T¥ b o— NI RICHE ORAA N &
#ro NOD/SCID = AOWHOETIZ, & FHCC R SK-Hep-1 = GPC3 B{EF % #iH
FEPL S W7 SK-Hep-1/GPC3 % 1x 107 #4l L, 5%5 mm DHAERI o EZATCTL
% 8x107 {8 iv 325 L 7=s HCC BUE® PBMC % GPC3 L ¥ b —7 <7 F FTHEL THHK
LACTLHS5E8 (M) &, o bo—nk LT HIV £V b —7 7 F FCHS LA CTL
B (o), SAGEKOAERS LR () oMTHREETAYE, GPC3IHRMCTL XS
BTy b O— AR, A R S s,

CTLZV¥ b—7_7FFERAELEY, cox
T N PNl &l S 0= b R DR A il e3P 2% s re A
(BM-DC) 7 % F » % BALB/c ¥ 7 A DIERA
RS L e, T oV EICH
~, GPC3 S8~ 7 A KNSRI O A2 I
s Rt (H3). oY h—7_T7F Fik
HLA~A24 1= k- THIRRSh, b FTHEHIC
CTL ¥ b—7 L4 bWl S5 L Bbhi,
# # Motomura 5, <% A GPC3 % #{EF ¥
A L7 A ES#IML L v 4L LA s
la (ES-DC-GPC3) ###3r L7z ES-DC-GPC3
By ACRBETLIEICLY, invivo iZBW
C GPC3 M Rm7T: CTLAHH s h, Bilishit
GPC3 SEHILE » MAMIEB I s hd Z L& H
HLTWDY,

2. HCC BEI-H T BB RO

BA< A ®HLA class I LB EF D5 5,
HLA-A24 (A*2402) X HARADH 60% VA
L, HLA-A2 {A*0201) & 30% ¥ HFEFT 2,
Hh AN HRETFChb, FLT, EHEX
o A0 GPC3 RS iz 7 X JEELFIZ b o
74 |G, HLA-A2 (A*0201) KHET S LR
$Hh2GPCIAEDNI~10BOT I/ BLLL

LATF KR ORI LA, 2?95 5, HLA-
A2 FS YAV =y <y A (HLA-A2 Tgm)
LIS, GPC3MRM B CTL2HHTES
IV F—=TFAR7F K& ELISPOT 7 v AT
I LR, <7 F F A2-3 ; GPC3144-152 %F
CTLZV F—7HEME LTEESA. 20
GPC3 AZ-3 7 F F=& &% L/ BM-DC 2 M
&y L7 HLA-A2 Tgm T, WERHF (B,
ER, O, WO, ) ~oBERERBEL
THELT, TOREBFRBEENI,

HLA-A2 W EHCTL =Y b — TRTFF
GPC314-152 &, HLA-AZ4 @M CTL ¥ +—
o~ | GPC3208-306 2 VT, HLA-A2 F7-
& HLA-A24 & & @ HCC B35 @ PBMC & b,
T F FIERE CTL OFHE e R AL, TORR,
FRERODATF FILDWTATF FIFRHIC
CTL A6 s 1, HLA-A2 B GPC3 Btk HCC
B2@ PBMC L b GPCussz 7 F FE AW
c84&ms & h, /- HLA-A24 Btk GPC3 B
¥ HCC B £ PBMC k b GPC3208-306 X7 F F
¥EAWT 6P 4B, H, £CTLTY =74
R CTL #FHTER (E3

X 642, NOD/SCID =7 A2 GPC3 #ET %
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i FEHE & &2 e F HCC Mok SK-Hepl/GPC3
TRTESLTES S4BT, HLA-A2 5
LY =7 RTF FGPC3a152 B 5 W 1t
HLA-A24 M FEHR Y b — 7 R7F FGPC3
20836 THIM T ALk, HCCEEZE®
PBMC L nslisnsi-e | CTL 3% & HEFRIEL
2o GPC3 LV b =T RAF FIITHEHL A
CTL# %= HIRAFS L2 NOD/SCID =% 2T
i, IOV THKES L VT EEAS
KOBEZRE LABERBELT, AEZE3 5T
B oMBNEHFRE SN (B4, BE, g
AFAEYF—FRHREICTHCC BE2HRICL
T, INHDRTF F i R fEitoiE
RBEEWBTH L,

B b )

GPC3HIED CTL =¥ b —71E, HCC Dty
ROz 5 —5"y P E LT, ZOBEREE
MfFshad, BEORELBICHRT 220100
BB IERE DO Lt— b ) — 2 YT 5 &
EWEEND, GPCIHFD—DL LT, Z2h%
RS fitdky HCC O3, RBEiik gy
TAHI L FEEL,

X #
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Glypican-3 (GPC3) *EH L L = Saiies: 075 Filk oigss

IR Ezw hE OHile BB BT BN OERe BB mRe

(Jpn J Cancer Chemother 33(12):1742-1744, November, 2006)

Possibilities of Glypican-3-Specific Immunotherapy for Hepatocellular Carcinoma: Hiroyuki Komori**2, Tetsuya
Nakatsura*®, Toru Beppu*!, Yasuharu Nishimura** and Hideo Baba*! (*'Dept. of Gastroenterological Surgery,
and **mmunogenetics, Graduate School of Medical Sciences, Kumamoto University, **The Immunotherapy
Section, Investigative Treatment Division, Center for Innovative Medicine, National Cancer Center East)
Summary

The patients with hepatitis B or C based iver cirrhosis are at high risk for developing Hepatocellular carcinoma
(HCC), and HCC patients treated surgically or by other therapies are also at high risk for recurrence. As a result,
the prognosis of HCC remains poor, and new therapies for the prevention of cancer development and recurrence
are urgently needed. We previously reported that glypican-3 (GPC3) was over expressed specifically in HCC. In
this report, we found the HLA-A2 or HLA-A24 restricted GPC3 epitope peptide, and investigated whether these
peptides could induce GPC3 reactive CTLs from the peripheral blood mononuclear cells {FBMCs) of MLA-AZ*
or HLA-A24* HCC patients. We used HLA-A21 (HHD) transgenic mice (Tgm) to identify the HLA-A2-restricted
GPC3 epitopes. We found that these epitope peptides could induce peptide-reactive CTLs in about 50% of HLA-
A2* or HLA-A24* and GPC3* HCC patients. Qur study raises the possibility that these GPC3 peptides may

therefore be applicable to caneer immunotherapy for prevention of cancer development and recurrence of HCC.
Key words: GPC3, HCC, Immunotherapy

By HREIERELEAECERERVET RO TETARETHD BT RREOERETFH O b B A
FEOWEEAAENE, GPC3 BRI S R L, IEEERITIIE E A SER LT vz, s fRlEn F— vy FELT
BERNLERROAR TH 3, SER LTRSS <, SO REBEEL %V HLA-A2 L < 13 HLA-A24 HaEE
CTL=E b—7_FFVEREEL, GPCIXF¥—¥ v b k LB T 2 S REof B2 Hii Lz, HLA-AZ 2 ¥ b —
.7&7%mebtm.HL&AZbﬁyzvz:w9?7z%mhrﬁb%§WECTL%¥¥T%%b@%&%b,éem
HLA-A2* b L { & HLA-A24* BFIT B 5 CTL BSAOETES R LI, THENOFERERG MBS GPC3 %
AByL b CTL B ¥8U LOERCHEYTIETH 7. GPCIIEY A LA EFREREORM T PN EER TSI 50T
WEOF —oy P E LTSRS, )

LEEL) £/ L7:?, HLA-A2 #R{ET Y b—742, < -
VAL MTHEOEESEF—TELE, HLA-A24

FADRBEHOFER7F R 9 #88% HLA-A2 PS5 R

Frzmy IV ARRET AL CRELE,

(= D O

glypican-3 (GPC3) BAFHRREMRE R BREBEL, F
FEBWTEBY— b — L LTOTEESRESATL

%Y, 4@, GPC3 45 HCC By 3 a0y —
7'y bELTHEADE»ERF L,

| S D

IEF—TRETF FoRE: HLA-A24 fflto
E b —7RLEIRZE L 727 F K GPC3s-35e (EYILS-

RBLATVACHCRERROBRY: ALY X
OEEREBICHT 5 Y A ARBEOERL RENE LK
Bl oo

HCC BEIZBT5 CTL 0FBOBE: B AEEey
HAESRARHCTHEERO HLA-A2* b L{IX HLA-A24+
DHCCBEHSA 74 —LF - o 2Bk,

2 MRAKEAFEITIE PRSI - S
2 BN BAY Y R - Ry —

MERSE: T 860-8556 REATHALE 1-1-1 ! fERARABIRESIELHEL - ML

R Tz
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a AIFN-y ELISPOT counts b

GPC3-A2-14 i
GPC3-A2-2

GPC3-A2-3
GPC3-A2-44{_ |
GPe3-A2-5{ It
GPC3-A2-6 1
GPC3-A2-7 1
GPC3-A2-8
GPC3-A2-9 ANy bEOE

_

Tumor size (mm?)
2
]

100 4 Mouse: NOD/SCID mouse
. .1 Tumor: SK-Hepl/GPC3

CTL adoptive
iv transfer

|}
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—O— Saline (n=4)
—A— Control T cells (n==4)
—@— GPC3 CTLlines (n=4)

p<.0.05 .
b BV N e O A e - s 4
_H_; J_J oot LAz

0 5 10 15 0 5
Days

10 15 20 25 30 35

Days

1 GPC3-A2 TV h—7R_7F ¥ ORE L ¥ OHEBIR
a: ELISPOT assay i & 3L ¥ b —7/<7F FOREH, GPC3-A2-3~<7F | 2R & ¥/ BM-DC %
5 F o bk LEBEGTBELTIY oA EEIZ IFN-y 2EEL T,
b: L 7 A TH 3 NOD/SCID =% ALz GPC3 FHRMITH T 5 MAHTHHROHH.
GPC3 L b —F_R7F FTOEN LA CTL #8575 L FRcBEOMA MM L.

HLA-A2* B#E 10 A, HLA-A24* BE 12 A9 5 britki:
37 30~50 ml B LIz, D3 B CD14* #ifas
SEREIA IR Lo V=i R E, CDS fifld%
1587 & 3EFB L BRR Y% Cr release assay,
ELISPOT assay & THRE L 7z,

BT RAMEICMT DRI eEFE VA (NOD/
SCID =™ A) i GPC3 #BA L% & FFREMIfEH: SK-
Hepl/GPC3 # B L 5X5mm DK & E & o,
GPC3 L b— 7 THEM L7 HCC BHHE¥ED CTL % 2
B ivigs L, MEmNRERE Lz, a¥bo—rE
LC HIV f3e7F KM CTL b L < REEABEAD
LERELHE LT,

o. # *R

I =T REHATF FoiE: ELISPOT assay #H
WIS Ui HLA-A2 #3#%® CTL =¥ r—71&
LT, GPC3is: (FVGEFFTDV) 2EEL 7. ®
la i Z OR7F ¥ iR SR st
WHTLARY PV rO—N EHEL, RLENDS
B Ty .

Hif L= A0 E B RERRORE: GPC3 Bk~
FREBWARERY 7 F i TRESRLEFI VA
Yxzy vy AQEERERCE, CD8* #ilg CD4* M
ROBHIIES 5hT, BCRBERIGREL TwRWE
T L 2o

HCC ##i= 115 CTL H¥ORT: EIEO HCC B
SO CTLHMZBL Tk, HLA-A2FRET b —
TARTF ¥ D GPC3h4u1s2 (FVGEFFTDV) 2HWT 10
AWHSA, HLAFAUWER L F—FRTFFD
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GPC3s-300 (EYILSLEEL) 2AWTI12ZAF 6 AdrS
GPC3 %R CTL FBTEL (F D,

BT-RAERCEICIT S (H1b): &3 4 BT D8R
Lizk 2%, GPC3 =¥ b—7THEB LI | CTLRE
#sa > b o—uo HIV @75 P % CTL 55
S £ AR ST I LA R HITE R IR L Tz,

om. # %

GPC3 it Wnt ¥ &+ A% 47 LT HCC DAL L 85I
BETHD LEFEREIhTWY, FFEMEOBEEEE
ERrEERRERIE- T AT TRR L LTHRE
Eho0FGHMEZ DA WHERETHL LFILN, ©
Ziz GPC3 3 HCC DR E LTHHHATH B L%
z 5hd. bhbhidi4E HLA-A2 $ U< iE HLA-A24
D GPC3 B33 CTL =€ b—7"%FEL, Thod
~RF7FFEAWT HCC BE ORI 5 # 50% OHE
TGPCIRERT 2 CTL #BHTER, ThHORTF
Kiz k29 7 F 1k HLA-A2 Tgm kL HRREREE5]
2RZShholz,

SEOEBR TR, BOIREC CTL £HEHLFES A
Pp—rt F—FRRET LI EBENTH D, ©
& AQEETE, 98HO HLA-A2 fiE~7F FOR
ST S ¥ BM-DC 25 L, BbEwRIEER
FSF F GPCiai-1s: FVGEFFTDV) 2D THE}
Lize ZO~RFF FLSCH ELISPOT CTESA LR
BR7F PRREEELRD, The0RTFFiEDdw
TRIE =T LR BIOEPESERI LY, X
7z, HLA-A2 JfiEO~7F FE2%IRT 3 <7 A GPC3
b} GPC3 LOHEDT S VBESIE b ORTF R
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2|1 HLA-A2* & L < id HLA-A24* FFREBE O 50% & 51T GPC3 BRMZ CTL BRI h

Patients Age  Gender  State of tumor’ GPC3 expression* CTL induction**
Pt-A2-1 80 F Iila + +
Pt-A2-2 72 M I + -+
Pt-A2-3 67 F 1 ND +
Pt-A2-4 54 M I + +
Pt-A2-5 57 M I ND -
Pt-A2-6 66 M I - -
Pt-A2-7 54 M Ma + -
Pt-A2-8 73 M i ND
Pt-A2-9 68 F Ma +
Pt-A2-10 54 M i | + -
Pt-A24-1 60 M Va + +
Pt~A24-2 57 M Va + -
Pt-A24-3 75 F Mia + +
Pt-A24-4 59 M Ma ND +
Pt-A24-5 52 M Vb - -
Pt-A24-6 65 M 1 ND +
Pt-A24-7 61 M I ND +
Pt-A24-8 74 M I ND -~
Pt-A24-9 59 M Vb - -
Pi-A24-10 69 M IVa + -
Pt-A24-11 72 M I - -
Pt-AZ24-12 61 M Ma + +

" TNM &R,
RG> TR REER L L.

**: GPC3 RTINS HepG2 i 2 MU EE DS, B/ T He 20 T 20%LLE % CTL £

BETEL RN,

HALY, ErDARTRERSWERFF RS EE L
LTwaaiitkEiddH s L b3,

bhbhEEDIHBORER LY GPC3 ILBEHID HCC
THREL, RO HCC DRI S EHTH LGS
NT»3, BneRRT22 T8, CEBFS R
DoRE LI HED RGBS W T I TE 5 b5
Zehs,

SEIOBH Tk, H5HWOBELS GPCI wRIGLE
5 CTLOFRTEL, BHERCBY 3 CTL 03Ee
GPC3 RIGHED CTL 0FER : 2 DBEOTH L 0EMI-
W, #1530 HCC B2 7 2L THEF Uizas, 88
RERD Shizdof, BERETECTL 0BEEFE, IR
ERE & OBEBIRED 1 in o 1 AER D LIRET 5
FERLT WD,

Bl 1b&AR9 & 512, NOD/SCID =7 Ak SK-Hepl/
GPC3 #BHML, GPC3 Rist CTL ODBEFHRET 5 & R
A b O -V AT R OB TE L. L
La#ds, ZEHORTRED 2 B85, 5 F Ui
ROONI I ehd, RFRELBYET I Lol
FEohT,

507

E r ®»

bhvbhid HCC OFif- ik #E 2 LT, GPC3 29 —+w
b & LR O R £ M Uk, HCC OB, #
TRERTHTE 2ERREMEE LTHZRTS 3,

FRIXOEERE 27 OB RN RS C B TRESR
ra
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1) Nakatsura T, Yoshitake Y, Nishimura Y, ef af:
Glypican~3, overexpressed specifically in human he-
patocellular carcinoma, is a novel tumor marker.
Biochem Biophys Res Commun 306: 16-25, 2003,
Nakatsura T, Komori H, Nishimura Y, ef al: Mouse
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Recent Advances in Radiology for the
Diagnosis of Gastric Carcinoma
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FUMIHIKO WAKAD®, MiTsU0 SATAKE’, and YASUAKI Arar®

’

Introduction.

Radiographic diagnosis of gastric carcinoma [1] was first introduced in the 1960s
in Japan, which led the world in the early diagnosis of gastric carcinoma by double-
contrast method using film-screen systems (ESS) [2,3]. Qualitative diagnostics, includ-
ing diagnosis of the depth of tumor invasion, were explored thoroughly in the 1970s,
and it could be claimed that the radiographic diagnosis of gastric carcinoma was
completely established by the beginning of the 1980s [4]. Gastric radiography has now
become a standard examination modality in the screening and preoperative staging
of gastric carcinoma and is widely used across the globe. The mortality rate from
gastric carcinoma is especially high in Japan, and gastric radiography has made a sub-
stantial contribution to the detection of gastric carcinoma in mass screening, With
recent advances in endoscopic techniques, the primary role in the diagnosis of gastric
carcinoma, including its early diagnosis, has been inherited by endoscopy, but it is
also a fact that radiography is still widely used in clinical diagnosis in screening and
preoperative staging [5]. The demand for computerization of medical information
grew in the 1980s, and against a background of advances in image engineering, the
digitalization of medical images has proceeded apace [6,7]. In gastric radiography,
too, digitalization via digital radiography (DR) using high-resolution charge-coupled
device (CCD) cameras (CCD-DR) has been established and disseminated rapidly, and
we also have reported its usefulness in the diagnosis of gastric carcinoma [8]. Mean-
while, a recent major development in the field of radiology has been the emergence
of multidetector row computed tomography (CT) (MDCT) [9]. With the advent of
MDCT in the second half of the 19%0s, CT has achiéved increased efficiencies and
improved image quality in a revolutionary scanning modality [10]. In the preopera-
tive staging of gastric carcinomsa, it is now possible to accurately evaluate Jocal inva-
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sion and small metastases, and three-dimensional (3D) MDCT imaging (MDCT gas-
trography) has arrived on the scene 25 a new diagnostic tool for primary lesions.

In this chapter, we describe the present status of radiologic diagnosis of gastric car-
cinoma using CCD-DR at our center, report our experience of MDCT gastrography in
the preoperative staging of gastric carcinoma, and discuss the future prospects for
radiographic diagnosis of gastric carcinoma using these new diagnostic techniques.

Advanced Digital Radiographic Systems for
Gastric Diagnosis

In our hospital, images yielded by radiography of the gastrointestinal tract became
completely digitalized with the adoption of CCD-DR (DR-2000H; Hitachi Medjeal,
Tokyo, Japan) in 1999. At present, hard copies of diagnostic images are prepared for
interpretation, but monitor-based diagnosis is yet to become a reality. Our radi-
ographic investigations of the gastrointestinal tract use three CCD-DR systems: one
C-arm type, one over-tube type, and one under-tube type. Bach CCD-DR is connected
by a DR network to two laser printers and an image server, and in parallel with the
scanning procedure, reference images are forwarded to the hospital information
system via a gateway after DICOM (digital imaging and communication in medicine)
conversion at the same time as the diagnostic images are processed. After DICOM

DR LAN

[

[ilre

DICOM
converter

i

Priot-manager

DR3

it
CHR:

F1c.1. Advanced digital radiography system for gastric diagnosis. Three charge-coupled device-
digital radiography (CCD-DR) units are routinely used for gastric examinations in our hospi-
tal. Each unit connects with a DR network, and the images can be diagnosed on an image
workstation ’
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conversion, the images are accessible for monitor diagnosis at an image workstation
with three viewers (Fig. ).

The Status of CCD-DR-Based Radiographic Examination of
Gastric Carcinoma ‘

At our center, we use 250-300ml barium at a 130-140w/v% concentration in gastric
radiographic studies. The scanning methods employed are the filling method, double-
contrast radiography, and the compression method, but the core'diagnostic technique
in radiographic diagnosis of gastric carcinoma is double-contrast imaging obtained
with barium (positive contrast medium) and gas (negative contrast medium). After
barium is swallowed, the patient is given 5 ¢ of a foaming agent, and by distending the
stomach via the CO, gas so produced, we are able to easily obtain double-contrast
images. The barium contained in the gas-distended stomach moves with changes in
posture, and double-contrast images of excellent quality are obtained by ensuring that
the barium adheres uniformly to the mucosal surfaces, Unlike the filling and com-
pression methods, double-contrast imaging is indispensable for the visualization of
early gastric carcinoma, which is characterized by few irregularities of the mucosal
surfaces (Fig. 2). With gastric radiography based on the double-contrast method, we
can easily identify the macroscopic types of gastric carcinomas, their exact extensions
and locations in the stomach (Figs. 3-6). However, viewing double-contrast images
obtained with contrast provided by gas and bariun requires a broad dynamic range,
The dynamic range for CCD-DR images adequately covers the image quality required
for gastric radiography, and the image quality matches that in conventional FSS. Addi-
tionally, CCD-DR digital images also enable the optimization of image quality via
image processing after scanning and, compared with FSS, are relatively well matched
image by image and allow standardized diagnostic images to be obtained.

Comparative Evaluation of FSS and CCD-DR in the Diagnosis of
Gastric Carcinoma

We conducted a prospective study to evaluate the difference in diagnostic accuracy
between FSS and CCD-DR, and reported in a publication of Radiology [8]. From
January to February 1997, we randomly assigned patients scheduled for gastric radi-
ography fo either FSS or CCD-DR; 112 patients were examined by FSS and 113 by
CCD-DR. Six radiclogists who were blinded to the clinical details assessed the films
for each patient with a six-level confidence rating for the presence or absence of
gastric carciioma. The CCD-DR images in this study were prepared as hard copies
for diagnosis. The diagnoses for each patient were rated against those produced by
three other radiologists who conducted the actual radiographic examinations and
were aware of all clinical data, such as endoscopic findings and the pathology of biopsy
specimens. The sensitivity and specificity of FSS and CCD-DR for gastric carcinoma
were determined from the assessments obtained, the difference between the two
modalities was statistically analyzed, and a comparison was performed by recejver-
operating characteristic (ROC) analysis. The study yielded a diagnosis of gastric
carcinoma by FSS in 24 patients and by CCD-DR in 27 patients; the sensitivity for
diagnosing the presence of gastric carcinoma was 64.6% and 75.3%, respectively
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Fre. 7. Receiver operating characteristic (ROC) carves obtained from six observers. All
observers achieved more accurate results with CCD-DR than with conventional radiography.
Diagnostic accuracy of CCD-DR is clearly superior to that of conventional radiography. (Used
with permission from Radiological Society of North America)

(P = 0.278), and the specificity was 84.5% and 90.5%, respectively (P = 0.011). The
ROC analysis [11] also showed that the diagnostic performance of CCD-DR was
clearly superior (Fig. 7).

Usefulness of Radiography of Gastric Carcinoma by CCD-DR

The diagnostic performance of CCD-DR for gastric carcinoma is adequately compa-
rable to that of FSS, indicating that the digitalization of images in gastric radiography
is entirely feasible. The future adoption of diagnosis by monitor display will make pos-
sible the real-time display and optimization of diagnostic images and enable greater
ease of image storage and retrieval. Capitalizing on these advantages of digitalization
promises fo yield an efficient and effective diagnostic environment for screening and
preoperative staging, as compared with the conventional FSS modality.

Preoperative Evaluation of Gastric Carcinoma
Using MDCT

To date, the role of radiographic CT studies in the preoperative staging of gastric car-
cinoma has primarily involved evaluating invasion of surrounding organs or metas-
tasis to lymph nodes or other organs, and it was rare for it to be used for evaluation
of the primary tumor itself {12,13]. However, the advent of MDCT has made possible
the arrival of full-scale volume scans, facilitating high-speed, detailed image acquisi-
tion over an extensive area. The degree of resolution of CT images has improved





