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Preoperative Irradiation with Betatron Electron Beam in Gastric Cancer
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Preoperative irradiation with betatron electron beam in gastric cancer.

I. Introduction

‘With the progress of roentgenological and endoscopical diagnostic technic in recent years, the frequ-
ency of detection of early gastric cancer increased and the results of surgical treatment as the main therapy
of gastric cancer considerably improved. However, gastric cancer remains symptom free in the early stage
and progresses as it is in most of the cases. Consequently most of the pétients visiting us clinicians are cases
of progressive cancer. It is therefore a problem how to prepare these patients for radical treatment.
‘We have conducted betatron electron beam preoperative irradiation mainly in cases of far advanced cancer
in combination with 5-FU, a radiosensitizer. The outline of our study will be reported in this communi-
cation.

II. Planning of treatment and method

In order to conduct radiation therapy for gastric cancer, a simulator was used to conduct fluoroscopy
and photography at the position for irradiation to determine the site of irradiation. With the use of rotat-
ing tomography of the abdomen is conducted to measure the depth and range of the lesion. to adapt for the
distribution of betatron electron bearn in the plan of treatment.

For the irradiation, 26 MeV betatron electron beam produced by the Shimadzu Company was used.
This apparatus makes the irradiation from below possible. When the field of radiation is great, reciprocat-
ing irradiation is conducted. Through the movement of the treatment table to the left and right, anteriorly
and posteriorly, the field or irradiation was cnlarged. The condition of radiation was used 24—26 MeV
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betatron electron beam, scatterer 0.2 mm Ta., F.S.D. 95 cm., field size (tube) 14 cm at fixed irradiation
and 2 X 14 cm at reciprocating irradiation, and usualy irradiated 200 rad dialy, 2000—6000 rads in 2-—5
‘weeks.

III. Case of irradiation

The number of cases irradiated was 48 cases. 5-FU was used in 16 cases out of these cases. The rate
of resection was approximately 70% as the whole. The drip phlebocysis of 5 mg/kg of 5-FU dissolved in
500 cc 5% glucose, followed immediately by betatron electron beam irradiation.

IV. Peripheral blood finding.

Finding of peripheral blocd upon irradiation were as follows. As shown in this table 2, WBC count
mildly decreased in some cases, but the fluctuation stayed almost within normal limits. No marked de-
«crease as seen in cobalt radiation was noted.

V. Electrolytes

In many cases, concentration of electrolytes dereased, while the balance of the whole was normal

VI. X-ray picture

When X-ray pictures were compared before and after irradiation, photograph on the Vig 18 is the
X-ray picture before irradiation® while the Fig 19 is the picture after 4000 rads irradiation: In this case,
a definite shrinkage of the tumor part was noted. As the whole, it is fraquently difficult to compare the
through X-ray picture.

VII. Endoscopic picture

In the endoscopic picture through gastrofiberscope taken in for one case shown Fig 22, the lesion was
progressive cancer of Borrman III, with hemoorhage. Following irradiation, the ulcer part was localized
and hemorrhage. Following irradiation, the ulcer part was localized and hemorrhage was absent.

The next case (Fig 20), tumor arising from the antral portion is acompanied by an ulcer. Alter irra-
diation, this tumor almost shrank, indicating the superiority of betatron and the importance of endoscopic
examination.

VIII. Pathohistological examination

The effect of irradiation on tissue was histologically studied. In the tumorous part, glandular epithe-
lium showed atypical change with conspicuous pyknosis with swelling of the nucleus. In the portion with-
out lesion, submucosal layer appeared edernatour accompanied by leucocytic infiltration. On the other
hand, atypical change was seen in the glandular epithelium. These changes are probably due to the in-
fluence of betatron electron beam. (Fig 24, 25).

IX. Side effects (Table 2)

Side effects of irradiation consisted of anorexia, nausea, emesis, and general malaise from around the
‘third day of irradiation. From around the 20th day, pigmentation of the skin as shown in the photograph
(Fig 3) became conspicuous. At this stage, symptoms became rather mild. In cases in which 5-FU
‘was used, symptoms appeared rather intense.

X. Conclusion

Summarizing the above results, the following conclusions might be made.

1. As the result of betatron irradiation in cases of highly advanced progressive cancer, a marked ira-

provement of the rate of resection (70.49%,) was noted.
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2. Preoperative betatron electron beam irradiation was quite effective with mild general disturbance,

according to the result of endoscopic and histological examination.

3. When 5-FU, a radiosensitizer was combined, 1/2 or 2/3 dose was sufficient to produce the effect,

so that the use of radiosensitizer appeared to be significant.
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Fig. 2, Isodose chart of 26 MeV betatron elect-
ron beam at Tokyo Medical College.
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Fig. 3. Abdominal skin reaction after irradiated
4000rad3f’3 days at betatron electron beam.
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Fig. 4. Condition of irradiation at lie upward

position. Relationship of sectional plan of

abdominal region and iso-dose chart of 26MeV

betatron electron beam., Tumor lesion not
included.
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Fig. 5. Condition of irradiation at lie prone
position. Relationship of sectional plan of ab-
dominal region and iso-dose chart of 26 MeV
betatron electron beam. Tumor lesion inclu-
ded.
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Fig. 6. 26 MeV betatron apparatus at Tokyo
Medical College. This apparatus makes the
irradiation from below possible.

HARE SR A e S lEsh H28% Hs5 5

Fig. 7. Condition of betatron electron beam ir-
radiation from below for gastric cancer,
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Fig. 8, Condition of resiprocating irradiation.
Through the movernent of the treatment table
to the left and right, anteriorly and posterio-
rly, the field of irradiation was enlarged.
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Fig. 9. Betatron tube of resiprocating irradia- Fig. 11.  Simulator at Tokyo Medical College.
tion. Size 2x1dem.
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Fig. 12. Control tabie ol simulator at Tokyo
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Fig. 10. Isodose chart of 25 MeV betatron ele- Medical College.
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Fig. 14. Gastric lesion x-ray film of lateral view
at lie upward position by simulator.
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Fig. 16. Gastric lesion x-aay film of lateral view
at lie prone position by simulator.
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Fig. 17. X-ray film adjustment apparatus.
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Table [ , 48 cases of preoperative irradiation

Dose ]1rad1anon-{ 5-FU | Irradiation only \
(rads) |, no- op “_2;‘: resec. no-op ;':S;C ‘rescc [
2000 ' 3 6 2
3000 | 4 2 5 13
4000 | 2 1 2 3 3
5000 1
6000 | 1
Total | 5 | 11 | 41 8 | 20

Recection rate 70.4%
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Fig. 18. x-ray film befor irradiation

Fig. 19. x-ray film after 4000 rads/26 days irra-
diation.

Reb T\ 5 . Fig 204 BifR A4 < B 6 i
%M&&&%ﬁot&ﬂ@ﬁu%mw s, Fig.
214, frﬁﬂifﬂ@%-i& LT 2,000rads/13days [F5f &
5-FU, 2.5 850 X b IESE 20 i/ NE
ﬂ&bt%f@é ¥z, Fig. 2203 ki fiiia gtmi-¢
T AT NS v $2 B o> LR IS P ¢ H afn

%R 5 ik B ion, Fig.23o4i<, 4,000
rads/25days R W CIREHITIC Bk i
M 1k & b IEE I L L Celete . PRl

HAESRHRELME 5285 Hs5 8
PR SR o0 PR B IR 25 3\ C IR R e K T
wRT BB AR bt
3)  UlRER, FHAHR(EORME, ot E
T
MﬁQ&twﬁﬁﬂW®ﬁﬁﬁﬁmL@twm
CERTRRAETT v A B iR T R M T 5 %

Fig. 20. Lnd(, scopic picture before irradiation

Fig. 21.  Endoscopic picture after 2000 rads/13
days (+45-FU. 2. 5g) irradiation

Fig. 22. Endoscopic picture before irradiation
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Fig. 23. Endoscopic picture after 4000 rads/25
days irradiation
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Fig. 24. Histological findings of 2000 rads/14
days (+5-FU 2. .Jg) irradiation
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Fig. 25. Histological findings of 4000 rads/25
days irradiation
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XBEHE B 31} D BEEFNTOWTIITE & 0
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Table 2. Side effect

Symptom Irradiation | Irradiation
e Y I_J_____wil.h 5-FU only
) 16 cases | 32 cases
Anorexia 12 28
Nausea 8 27
Emesis 7 20 B
Diarrhea 2 6 B
_General malaise 5 14

B ER I,

BRE 2oV TIENa, KOFREAED b, #
BT 5 ZENDLBETHD. FONB L HE
ERIER O BEA R 5 h b Livig\ (Tableq )

Betatron TH-FHRIBET W X 5 KM I 1 o\wT
X, FEFICRS VTN “ CHA" w4 Ui
VIEGID B % DHCE  DIEGIL LD DIk, &
EED B FRUAG & R B THIC TR Ol L2
bl

VIL &3¢

FHRECR 3 2 AT SH D 3 R B3 B WA 13 4
{, Bk T4 Telecobalt-60[EL & JHu
iy, RALED, Fio, Betawon {EF#4 Fu

Table 3. Peripheral blood finding at betatron electron beam irradiation for gastric cancer.

Peripheral No. Irradiation with 5-FU Irradiation only
blood of cases increase decresi J constant : increase decrese | constant
R.B.C. 8 56.29; | 37.5% | 6.3%; | 58.1% | 46.9%
W.B.C. 48 37.5% 62.5% 21.99; 5 % 3.1%
B.P. 48 37.5% 50 ¢z 42.5% 37.5% 59.49% 3.19%
Hb 48 50 % 50 % 46.9% 46.99% (.2%
Ht 48 46.79 40 9% 13.39 70 9 23.3% 6.7% |
Table 4. Electrolytes at betatron electron beam irradiation for gastric cancer.
No Irradiation with 5-FU Irradiation only
Electrolytes r :
O1 €565 | increase | decreses | constant | increase ‘ decrese ‘ constant
Cl 38 66.79 33.3% 26.99 i 69.29 3.9%
Na 39 23.19% 69.29; 7.7% 30.89 69.29;
K 39 30.89 61.59 7.6% 34.6% 57.7% T.72
Ca 30 33.39 55.6% 11.1% 33.39% 42.99; 23.8%
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