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High energy X-ray therapy for the stomach carcinoma
2nd Report: The evaluation of radiotherapy for the early and the inoperable

stomach carcinoma

H. Asakawa, K. Otawa and J. Watarai
From Radiological[Division, Miyagi Seijinbyo Center, Natori, Miyagi, Japan

Research field code Key Words

605 Gastric cancer, 5-FU, High-energy X-ray

Although it is said that radiotherapy is not so effective for the gastric carcinoma because of its low sen-
sitivity, we have treated it by the external irradiation of 6 MeV X-rays with the combination of 5-Fluo-
rouracil.

The method and complications of such treatment were previously reported in the first paper. In this
paper we intended to evaluate the effect of such treatment carried out for 4 cases of the early carcinoma and
48 of the inoperable one, whole cases being divided into four groups.

The obtained results in each group were as follows;

1. The histologic examination of 4 surgical serial specimens of the early cancer revealed the radia-
tion effect in all cases as degeneration and destruction of the cancer cells. Then, a few strongly destroyed
cancer cells were only noted in a case irradiated 2600 rads and the cell identified to a malignant cell
was not demonstrated in another case irradiated 5000 rads.

2. Some roentogenographic and endoscopic findings, such as the decrease of tumor, the reduction
of malignant ulcer in its size, flattening of rand wall, the disappearance of rigidity in infiltrated gastric
wall and so on, were endorsed as the effective change of radiotherapy in 28 cases with the advanced car-
cinoma irradiated more than 5000 rads. Such effective changes were markedly found in 40% and were
little noted in 309, of them.

3. The histologic study of 9 surgical specimens of the advanced carcinoma, preoperatively irradiated
more than 5000 rads, showed the effective radiation change on the primary tumor and the lymph node
metastases of all cases. The later had generally higher radiosensitivity more than the former.,

4. Postoperative irradiation of 6000 rads or more for 8 palliatively operated cases was relatively effec-

tive when the carcinomatous residum localized in the small area but not effective when carcinomatous dis-
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' semination occurred.

HAEFRAREEHE WlE #Hs53

5. From three year follow-up, 7 of 48 cases were alive in two years or more.

As the conclusion of this study, it seems that the some early stomach carcinoma have a relatively high

sensitivity to radiation and may be controlled by radiation therapy alone and that irradiation of large dose

may be valuable to damage strongly the cancer tissue of the advanced carcinoma and to prolong the life

of cancer patients.
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BB RSN O AR S h
B, T TTRXESEMNS X ORI EE
B L2 Eh, ERTAEROBBENRETE
FROTEE 22137 S fEMAXE& & L. 5ER
3, fH4 DR MM LREBREDICFENT S LA
TEIRIOICSOT, d4 P EY 1T
LRl itat. 35 1 B RRsy
Tl wEEBRBZEdTh 5. AR chutiaEod
AR R A MR Lic 4 fEGI DM, 4, HREEH
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Tab. 1 Materials

No.| BSex |Age| Site Type | Histology
. undiff.

1 | male 56 | corpus | J[c adenocarc.
diff.

2 | male 76 | antrum | J[ ¢ adenocarc.
‘ ) diff.

3 | male 56 | corpus | I+1T¢c adenocarc.
diff.

4 | female | 61 | antrum | [+ ¢ adenocarc.

W XORDEE T 5 L, 4R 3 fik X
URMEE L AITH 5.

2. BRI

TRETRRIRIRIE T 6 MeV X fib ) 2 PR S
L2 TTIEY, BEIFEEE LTHERBRO AR
RALT(6 X 6~8 x 8em)BE Lic. HfkHLAR
BEAC X oTELELTHHE, BEHES
ok 1 [EHE: 200~ 250rads 38 5 [@] o BiA-E 555
241&, 1[EE 500~ 800rads 38 1 ~ 2 [Alod R
KEFHR 20 28xR G-I, ¥, 4fd3H)
i ERE R O L, AN 5 Fu T,
R & Ul iRmigpaaaiic 2,000me, BitAE:
X1\ 500mgiE 2 [81C R FR B R TR & CE

Tab. 2 Treatment

Radiation therapy
No. |— Chemotherapy

Field| Total Fract.
size dose

1|8 é<|31 81 3500 rads periodical | 5-Fu 5000mg
6x6 . i

2 |7 & | 8900 rads | simple

3 |6 % 6| 2600 rads | periodical | 5-Fu 5000mg

4 |7 X 7| 5000 rads | simple 5-Fu 70001g

Note; Simple:daily 200-250 rads weekly five times.
Periodical:daily 500-800 rads weekly one or
twice.
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B ORI A XM E X O PIR B (R
AICIBSR Lo, XERFMCigiE £ ofcs
R O~ DGRBS TRR E e D, ¥
R R 5 BN oM RARE L o b,
o2k & BRI BB S BWhx 5852 21k T
Eiemofe. il WEBEEANC b BAHEEL
3,000rads %z S 6, HHBEOEE,
BA, DHME L ERHET S0, Kol
DI L e %, §6o7T, REEMC
BB LOBRIEHETH S, LrL, BEHE
THEMAARAT S &, B E LB
HAHRAIR O R A HIET 5 & ENFRETH S,
b, HATEBREOMRER D 5\ g
SEIS AL B aER Lichs, HRESETs & ek
B EhionC Eddh b, REkicXoTh B
EOWFEFES Tlowe,

2T, RETRYBREAN it 7 » » 7%
fERLL, %7 r v 75 DR OMEEAR%(ED,
BRI R D B, BUR SRR ER OB A e
Uiz, ko, X, (B, Xe (Z51F),
Xy () THREL, SREY 0 ko &

Tab. 3 Histological effect

| Waiting

t1me

| No. Dose ‘ Effect

1| 3500 rads i X, (4) Xow (#) | 33 days

2 3200 rads

Xy () X (4P | 20 days |
3 2600rads | X, (—) X (4 | ﬂ&w!
) | |

X, (=) Xpy (=) | 40 days |

4 | 5000 rads [

Note, Xy wable X.;.3; degenerative or destructive.

ElEx— +, +, #HTERbLTZ ECL, Tab.
3 —IE L CEAEGI O Ml E A R L, %
DOFERIL, 4 Flrp 2 TS L ST i AR
DA & TR DTS, m®2%ﬁuﬁﬁ%ﬁw
TEWCIER M afifa L METE 5 3 0134 B
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', Lasb o 1 BICiZe eIy 2 s & = 3
JabiEHT B L TE o, o2 H0R
S, 1T EROCGE B8t 2,600rads T,
1 GBSy SRS 5,000rads TH b, Z O fE4
HES D, RIUIERIESECEZEERT L0
LEZbh3%.

iz, FEAREIEAA TR IR b kA
b, FER R R 0@ T, BEiRE D
T viEsd o Bbhi.

4. JEH GEBHBIO 161

BOXOD, 61F, ¢

19684E 8 H 14 A Zelif L IEipA L/ & LTF
Be, ABio EXERE L O RES N RINE
JEEB L. BERCTHBOMEZHYE, 8
B30 510/ 4 B ¥ T2k 2 0t o b
W TRERRHETT L, 40H# 011 A 120 B 4 iisy
fTote. LAEFEEIER T19704E10 A 31 H LA
RIER o ERW e/ LT T5. XEHR,
RGBT R, B oM, FHFALTEOomL
ThHb.

(a) XMATR : HEEAie L hic/haix
Wl a R 5. WSO AHNT, BB
S Tl CBEEE QMM A RS, WO P <
P PR T H B REE o iR m L, WEOX
WA BN Borrmann [ 80 HE4T40 5

|||!!|!|““\‘

Fig. | T+ I c in the antrum (before irradiation)
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BT A 36 & Lic BEE & 2l L.
(Fig. 1)

(b) WHEEATR « XA L ke, Bk
WCLRRANBLR T B /NI R FRD B %, S S
ROBE TR, BERLCRBEEOCULAND
b, I+ 10c BEHMEEIBLEL DR, BE
g b OABT MBS A L. (Fig.

Fig. 2. Differentiated adenocarcinoma (Biopsy
material}

(c) IO A « B FRiAE#RL 8 A30H
s BBBL, 6MeV X by 2 PSS T, 18
i 200rads,j5 5 BIIEGFTI0H 4 H £ T2, Rl
& 5,000rads & RS L7z, [bEEEE 5 Fu 7,000
mg% FIRFCOFR Lic. Z oMBEORBARE X
UHEMKREA ( 4,000mm? &) @iz,
Ba il 5B TR0tk

11 120 B AR & MifT Uiy, Finc B
L, BOHMERC L oEEL L, 1o, #iRE
Wb RS TR TH ok,

TEEORRERFAIC 3 B0 X R B e B UNC
BERAE LT, FREOZELAER Lich, Fiff
ERTO R ORI~ 5 &, XFEFMmTiE
B0 BB THEL, MEINESHROBERE
DT B E R, (Fig. 3) NHBAMCITg
BOWRA RS, FEIZOMBEIIIEER &
Y, HilERESE IR EARL, —R U TRk
BoRERERE G B s Rx R L1

(d) FHATR : FMATRE Y v filEE <

HARESFE R &M0E B8 B5 5

Fig. 3 Rigidity and slight filling defect of lesser
curvature in the antrum (after irradiation)

Fig. 4 Operationmateril (healed linear ulcer)

(N, JEIEERE L 7 < (). s & 70w (H),
FAHERES - (5), SEBRERTI, BHiE
ANEEVC 3 X 10mm D LA 4 {68 1 e T 3 BB A R
Wi, BEO 2 Y Al E LT DS TR
L, HEBER~OBTLHEHLNT, S s x5
X DD B L # x bntz. (Fig. 4)
PRSI & FE T & SRR ER L
Biamot,

5. /g

HE PRI W # & 22 Lic 5 BT U iR
BoriTw, A PICEREFER KT L, RIEAR
FONCHAHRRR O SRR L. T o5
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MR RE & 2T S WIBTEFEM e Rt s, R
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BH T2l o 11fITh 5.
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L, RFTREDERLE L\ 02006, Tl
OFHE 5 6, EFREBS 2 ks X OFHHES G 2 4
ThHB.

2. BE

FHIERE LR 6 MeV X s 2 MRS
Lo, BHEFOREL ORI LR TR
5. ABERFEMNOICE, FliPeEEcEion
DOIREBREBAICES 2 v » THHBL, -0
HCRE LBHTF L2 RELT, 6,000~ 8,000
rads 2[4 Uic. BRETRIRHGICX, FRHs
LU IRY v % SURRET % e L,
4,000~ 8,000rads D% R Liz. FffxT
O HROS - EBREL 21A2 5 94H L5
CXDOT—ETRV. CHRBBHATIE, BR
&R IBAHEF T, 6,000~ 8,000rads % JA4 L
7o, DEERIEIC 3 LU EROATI, BHTLE
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B, Y voEiEE, BEY. NEBRS 5 ViR
bEROKIL B E—EB T, BEHREL S
V% 2,000rads LA FCH 5.

EFFRET, ELfcpALTVw5. FHEL
Te3RANE 5 Fu ¢, BE M & AR i TR
8,000~10, 000mg{# Fl LT\~ 5.

3. HE _

() MR RS O )R

AT 8 PN T BT B T/ <, B banig
BAPARICH U TR Thh T 5. H
B & UIeBRIFRBY, NRIRERGE 2 61, 2 < WR%
DIEH 2 Y v HEE 3 B, AR, BESA
DR 2 Gl LOWHER 1 I TH 5. TS
RIIFELZBIHL, TOKE»LHER S H2E
RV, B35 X 5w 8 flldh 4 b 2 4E LN 4k
FL. $6°T, ARERIMIETEXSI OB
e, EFHEOE b O EEEHEE O K
bD, KRERY v HEBOBRENRD O DT,
Wil D 1 GRS L <, 357 A%, HinT
R AEF L EOT WD, & DEEFNL, fETE
WIBWE LCEMS b0 Th s, fitho
WA CHRC ¥ TRSBIEN D D, Fik,
TR B ER~ORE S B S iEB S hi-plts
5. #2T, [RREOBRIRELC AR BE 2
BCehBLELLRS.

(2)  fFRiiEst O w5

AR OBIE, ERIRAFERAE CHATEE & 2l X
o BORBREER 2 BATL, WMk EE (B
5,000~ 6,000rads) % @4 LI DOME N A o
THFMeRAAIc. FMO B Liiiioy
B & Bt RA IR R OB Th 5.

ST, HTRNCFMAEE & 207 & 7 i
TTRCFEN LIcBa, I Sh5 5 13258 o0
BB, B LEYRED mlThs. HEBRMIT
W, PUBRBHNL 1 61, AEEEIRR 4 0, HEAIH 14,
25 1Pl LORE, B ok 26iTh
5. —I%, B4 PINRIETN & HE S hiodd, K
HEERC X O TURELAUN T LS AE LR ik
Exbhicw,

H2w, FHRTRS SEAHREOBEEZ RS
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LR, BIERRMERE e &, EAED 4
¢, Fl-FOFRLEMC LoTHiA T, B
BEOWMBLHETE . ) VABERBIL, #
1% Y v AEOERSD I EXVEETH .
Eowk, HBHWL, IR v HERRD D S F
<4, BHFRCEERS ) vAHOERLGED
Bhiswvz &b hot. MR Y v HiER
ORI AZRDE, 9PF6 AT THE 1RY v
SRR ERD bhich otz TR E
E 2 LRAETEHE LTIRY vAFEBID
BHRAERI ) v BB S R L BT S
HoEBbhs.

#31z, FURRCT  BEHRAROR LR
BEHEECRD L, EPCESHREROMRZ
A BN, FHAONK Licfhdicroh. Bl
OB OB O 4 4], B EL
Lizd ® 5l T ROEE T 1 FEE1HL, o
(LB C 13 258 2 S\ H B A 5,000~
8,000rads O EVE B ROBICHRE & L TIART
BNTHBEEZLBLRS.

RIB RS FI20 AT ATIBA B 9 FlRT29PIBE
T, X#EFHE X ORESEEMTHRLBR L,
8« 7o a0 DR O B REN S K OFRRIEEE Y
Wt L.

XEEEpe il bh a8 s, ERE CiER
DR, BT TR OFER{L s X 0RO
WY ThSH BEMNTRAVELLEZEDLR
fou, HEAHRERORKE BoZE MR AT
32 EbFCRR L, BEEOMRMIC X OTUIXHR
RN R ORENEEE S It b, REORNZEL
HRDDHZERMTLIBESTHRVEADHS.

PSR, B oM, EER o FE
1t EB&o ML, RALRIBEOIER L, T
EAEHRREO MR L LTRB DS, ¥,
FCikd 5 2 B B EGE S hicfl
HERD Tz,

Thbo XEE XU ARSI L =z BT L
T, BUHEaE O R % BIEMCHEL, RHE
DEERIEEEEES & 4 BFSEIS R © SELHE

HAEZERARE &S M3LE B5H

Tah. 4 Tumor site and Radiation effect

. No. of Edfeck
ite Giises
‘ |+ | -
Fornix 3 2 0 1
Corpus 19 7 8 4
Antrum 4 2 2 0
Whole 3 0 0 3
Total 29 11 10 g

(), ZEWrdeE () BEAHE (4), 810
) (—) B L. & OIRMTEEE &5
OFEAEMOL, KWIRE, RIS X CHRESEIFR
& DBERE A Lic.

1w, [EERESfy s L, Tab 41077
M THD, 290 HEDOTELHELL LHD
i, 116 (38%) W iiED HAb7s BGEEFR
», 106] (85%) CRELHELHEDIC, 84l
(28%) TIFRA EBRARD A2, THACE
DOEHPIEEES 2 6, BHEE 7 6k XOHERE
Wme2plch s, EHOMC X HERDROM

BTSN X 5 ThS. LirL, £BelsE

B TIIFRA ERRLRD DT O BT OF
HFH L HRIIHEY S D X B bhs.
#ow, EHoRRMRHEERY BRI (Borr-
mann [ ), {H#E (Borrmann] 3s X ONIAY) %
X OENEA (Borrmann VA iy, #HoE
R A 2B E Tab. 50MLTHA. Hn, &

Tab. 5 Tumor type and Radiation effect

No. Effect
Tumor type of

Cases | ‘ 4 | -
Fungating (B-1) 1 0 ‘ 1/0
Ulcerative (B-1[ and I} | 21 |10 . 8|3
Infiltrating (B-IV) H 0| | 4
Unclassefied 2 1] 01
Total 29 |11 10| 8

( ) Borrmann’s classification
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HEECIRREITRA LRD DR, HEOKS
BRI N LSS 50T, ERE L EEE L 0%
BRiukgEmTEion.

5 3w 20PIEPICiETH B & OMMFNTES S
e ns, 2060 CUL AR CIiE e < ARk
WiThB0T, Sl X ORMEE O 2 By
HUT, #HRMN LR L oBfEL 45 ETab.
6 DEHTH B, Mt EEYROKLD LD
NEm ot Z OFERIL RSB T BRE A
HLEGEhTWhHID EEbh 5.

Tab. 6 Radiation effect and Histological type

No. Effect

Histolog. Type of -
Cases | 4 + 1 -
Undiff. Adenocarc. | 8 | 2 | 4 ) 2
Diff. Adenocarc. 17 8 6 If 3
Unclassified Type 4 1 0 3
Total | 29 i1 10 8

Tab. 7 Radiation effect and Dose fractionation

No. Effect
Dose fract. of
cases | -+ I =
Simple 16 5 8 3
Periodical 13 6 2 5

Faw, RESEHAFCHEBDREZD L,
BN EIRE 2 4T0% d o166, FERKERST
POt d O 130T, MREOHELRIL Tab.
7TOMLTHD. BHRINCHEEOBELEI TS
Dfcd Ok, FCKEBHBCH 4 £\ 0%, &2
Fd FBBRERHTCS {, WThoBaHE
NEEOBBECHBh WA EEHTERV LT
R>.

4. THBFE

FMAEE B 4800 FH A BF L 7chs R, 1970
$£10 A3 HBECTEAOTEIHBH LT 5.
BEBIALIED B L & TR LT &R
TIXRWDT, SEACEFIMEHRE Lz, &
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Q 3 10 I5 20 25 B0 55 mon.
Al LI « 1 e-lEm-
B ae o¢° & " & . o =12 m-
C ::E':... - e . -76m-
D :-::- oe -44m-

= alive, edied

Tab. 8 Three year follow-up results
Note; A postoperatively irradiated for the residual

carcinomatous lesion

B preoperatively irradiated

C radiotherapy alone

D recurrent or metastatic

Bk Tab, 3RURLICGED THB.

AR (HFBIBEHED T3 8 Firh 4 A3 2 4EL) B
HEIEL, P3FIN 2%~ 3EOMRITTEL, HE
EFROLOIL3BH AFBB LI 1BlOARTH S,
Fe-FloFtERSuL16s BThs. BEE (i
HIRBHHED Tk, 9FR 4 AIRBIELERFT, £
DOEFBEITE 4, 1A A, 2228, 260 AR X
U347 ATh 5. 200 AL EAFONL, &0liEHE
FEfFEHEEI RS OT, HEEMFR L ORE
BNEGIE 5 P CIE- L, FEAE AT
122 B CThB. CH GEIEEEHHD Tk, 206lF
6 ANVER LT 5, 5 FIE 1 SERH Tl
W L fiIHi34 s BEMEETH D, FBTHEOTHERF
B#uL 7.57 AT 5. DR CREIflISs X OFR
B) Tk, 11600100 A& B2 54FFIN L,
SEMAEFERRD 4.4 B LD TED .

LAEFI48HIH 2 SRR 7 61 (14.6%) T,
B b T bORIITEGERE HTHRIZL O
b5,

Wi, BBEHES L OHRTRE2961z D
T, BgHRREOEMT s8R L, EMRIR
& OBIMRE B LTa D & P15 4 #2520
H B EAF L, BhFI106I4F 3 Gl REROATF
BiramL, MEhel 8 tlTixe0s B A4 <
By, 0T, BUHREE ORI 5%
Bk 58, RIBEFEGAN S EETD D, &
PR3 B EEORE LIS RAHBIR R B
BLowEbhs,
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Tab. 9 Twenty month survivors
Age . ! Radiation Chemo- Surgical Operative | p .
No. r Site Type | Histolog. Type Therapy therapy Treatment Findings Prognosis
34 undiff. 7500 rads i P residual alive
1 | |[ corpus B-T | genocarc. postop. o | palliative stomach™® 35m
66 P diff. 6500 rads 5-Fu alive
2 m ‘ cardia B-TI adenocarc. alone 10000mg I ol n | 35m
51 ) diff. 7000 rads o " | died
3 m | antrum B-T| denocarc. postop. - Il palliative S*N, P, *H, 31lm
53 i diff. 7000 rads 5-Fu | [ died
4 o antrum B- ][ AEnOEANC: postop. 8000mg : palliative S,¥N*PH, 31m
63 | undiff. 6000 rads 5-Fu = died
5 m ’ anfum BT adenocarc. postop. 8000mg ‘ pallistive S:N;*P,*H, 26m
71 _ undiff. 7000 rads 5.Fu died
6 | coP= BNV | jenocarc. alone 6000mg B B 22m
53 : : 8500 rads 5-Fu died
7 i cardia B-1 | unclassified B 10000mg - - 20m
* postoperatively irradiated sites.
B BRI BRG] s X OB F i Fl o TeFET

T20H8 AL A Ule 7 fEf %2 —3#5 L Tab. 9
TR

5. /R
FHIAET 208 & U BREYT >, B
IRBOZHER D BGEHIE OV FECBEF T A D5 B HIE
WRROBES & b P TT27en, BIET5 L%
DML TH 5.

D GEFA O BAER IO SRR 21T 5
L, BERORBLTWAHE, MR
FRETED, L L, K& vAGEROBREV
PEEEEE S L O TIREHTH B,

2) FHTEE X Dh Db O REY
EITL, Firias &, PO SEEFENR
MAREIC TR 5. EHRBROBR, BHFHECE
Eha ) vASiEEoBETRAT 5. FEERC
M L2 AN S 2 TRV BH%, 5~
8,000rads DFE TIXFEL IEMIfalLITITZE S
T,

3 HEBBEHOITE, XESME L 0PI
i, 0% IaERRD DD, 30% Tidsh
A EFIRDIS.  OERREIRX, [EFOHFE
AL & BRI <, A S X OB Tixg)
REE L BEECMEY. S58E5 cixstiic,
TLABBEOE N OMREI D, B ONEH
RTE, BEisEAR T HRAKBEFR T AE

4) THBEEOHKE T, KIGE X OERA
BT, BRI 2 EEFOIZ D, FHTEEES
R UTIER BRI T E 5.

E A

SR I BAES B ER TR R IR AT
ERTWBDT, BUHREEDRIITR. B
R OMEFASRIEEAE AR L E ¥ 5
TCRENER S, MLIEN D L[ O = & a4
<ol BRBILEBN Y vAER D4 W
PId . fEoT, HEHREBEONE»bEX S
&, BT L RV SRR R R S h, LR
CIRELTRHLTHHEE el L23h 5 X
Swibhsd, ARETIE, 450 ERL DR
< BoKaMPEIRZE D i3 5 B Tk b B 43,
HflrEIagT 5,000rads T fHAHE 2% SEARIN &
L, BRI RS R Ui LB &R
RICRECIRS) 2,600rads CREEMAUIZIEES L 1
Pl iBadic. FERDIEST BRTH3 5 AT ARG
LR ORICHERDDD L LT, BHIE fE s
I CBRIE TRD TR ELIHETE B & L2
o HE>TEL S D R B AL R IA R CIRE
TEBO TINS5 5 T HERTERTE R
IEFIN OB A AT L TR EHET w2 E s
T3,

H#AT BT S UG R B R b
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<, BRESROSHTELT LTS TR, M
SHREROZRE, FHATRAOKIIRICIT
SHEMFERITE, FHREEFI R 2 ERRIED
Bird B XL O TE BTN 310 5@ R o8
i ErboEhTna,

&T, MRRHEHITILBHEHED 4,000RHUTF
DEVH, RO ZE ISR IR L Lo
RN, FRES R L TIAEI3#060%
2, KABPIIHE0%1, EPiRE80% DiEFc
DT D, HBEFENDIRLRMEBEATHS
LIGERERE T LT WA, V) vAlilEBIe L
T, BEBSICEIERER X VHR1RE S L
L, RABRLBER—TH5 LiERLT5. A
SEOFER TR, FREFERES 5,000~ 8,000rads &
TR STV A7 BB 2EE R 100%
DIERIEED TS, Livl, &x & LEBAE
EEED I WA 2D, ZOREDHE
TIETBROELISHEIATETH S LEDL
o, ZoZ LFERERCT HERE diE
EnbLBBMNT, 6,000~ 8,000rads ©BET
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