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Three Years Experiences in Betatron Therapy (First Report)

Some devices for therapeutic technique
By

Tadayoshi Matsuda, and Minoru Sawada
Department of Radiology, Toyohashi City Hospital, Toyohashi

From July, 1963 to August 1966, 345 cases were treated by electron beam therapy and 68 cases by
supervoltage X-rays emitted from the Siemens 18 Mev betatron. During this period 9 times of machine
trouble were encountered so that treatment was interupted in 39 days in all. Of 619 radiation fields
chosen for electron beam therapy, 62,99 were irradiated with 12 or 9 Mev beams, and 15.39%, were with
18 Mev. Main technical devices were as follows:

1) A lamp source was attached to the radiation cone for intracavitary irradiation.

2) A suitable lead thickness to diminish electron beam intensity down to 10%, was experimentally
estimated in each energy level, which was practised for irregular-shaped field selection.

3) A wedge filter made of Mix-D was applied to irradiation through an irregular surface of the
body. A size of this filter was decided based on axial transeverse radiograrns.

4) A physical and technical considerations were given for pendelum irradiation of electron beam,

which was applied to advanced breast cancer.
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Fig. 1 Siemens Reiniger Werke 18Mev Betatron
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Fig. 2 Output of electron beam

R/min

1200
HOOI:

Table 1. Output of the betatron x-ray beam

T 8 T i | FELD:
. 14 137 60
1.2 3.7 X 5.5 81 60
1.6 5.4 x 7.4 58 | 60
2.2 7.4 x 9.2 37 60
2T 12.9 » 12.9 30 60

T EFHROBAHINEI8MeV, 74 ) —F L
TI200R/min TH%. ¥ic 6MeV, 9gMeV, 12
MeV, 18MeV p& =% A¥— O BFH T, 3
cmg s b12emg 20 8 MO MYHE T k4 ffiEx
WEL., ToErE 2K o £ R L
o, FOBRETFROHEDIBHTOK X W,
=R AF =PI WEHAT B, flxiE18Mev
3emg Crr1060R/min TH b, 5cmg T 480
R/min, 12cmg ¢13231R/min TH 2z . RICXE
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Table 2, Machine troubles

Period of
Date Note therapy
interupted
15 June.1964 | Donut change 14 days
, Scatterer changing
30 Sept. 1964 B s
20 Oct, 1964 | Fan for cooling
Breakdown of
24 Dec, 1964 generator 1day
24 Jan. 1965 | Donut change 7 days
k Damage of the core
16 Feb. 1965 of the main magnet 6 days
21 Mar, 1965 | Pipe of cooling oil 2 days
20 Apr, 1965 | Donut change 7 days
19 July.1966 gzggf S} ook 2 days
TOTAL 39 days
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Table 3 Frequency of electron beam energy employed

Number of

19MeV 18MeV |

irradiated port 4 MeV | 6 MeV | 9 MeV SMeV
Carcinoma of the breast 127 3 | 1 | 45 60 i 1
Tumour of the skin 79 16 | 15 28 15 3 2
Tumour of the oral cavity 85 8 | 10 25 23 1 8
Metastasis of lymph node 50 2 10 28 7 3
Carcinoma of the larynx 57 3 | 5 22 24 3
Thyroid cancer a7 1 13 2 2
Sarcoma 35 ] 2 9 | 11 9
Cancer of the stomach 23 1 23
Malignant lymphoma 73 4 4 45 12 8
Parotis tumour 12 5 5 1 1
| Others 51 i_ 1 | 2 11 2 35
I Total 619 37 | 4 142 233 63 95
Fig. 3 Isodose curve for irradiation of right fHmchs. 4MeV (337HFF 6 BIEET L,

gingival cancer superimposed on a axial tran-
sverse radiogram. 7 cm in diameter in radia-
tion field, 12 MeV in energy.
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Fig. 4 Axial transverse radiogram of operative
Cancer of the breast.
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Fig. 5 Isodose curve for irradiation of breast
cancer attached with two wedge filters
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Fig. 6 Block diagram of a lampf source for

intracavitary irradiation

B: electric battery W: Window L,L,: lampf
M M,: Mirror C: Cone
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Fig. 7 Actual picture of a Jamp source for in-
tracavitary irradiation
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Fig. 8 Intensity curve of electron beam in lead.
The abscissa represents the thickuess of lead
plate, and the longitudinal axis a relative dose
to the air dose.
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Fig. 9 Photogram taken by pendelum irradia-
tion of electron beam. Film placed within a
breast-shaped heterogeneous phantom. Electron
energy: 9 MeV Pendel angle: 100° Cone:
3 10cm

Fig. 10 Dose distribution for pendelum irradia-
tion of the breast-shaped phantom
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s /’

6. EFRIRTIESRE © BT o&5H & RIEAIA
WCh 5 ERIEETK U TR T- R4S 4 gt
Liz. EEoHRBFECEry, ZHER TR L
7o, BlBikifflakz Mix D, fiifilfkz =12 T
e L7 7 v b—2%@HAL, 741250
{bik &GO R TRES L RDIC. IR
3 em, EX10emolEHET, 9Mev DT
M L00EEIRT MM Licifo 7 4 M ATHD,
SE10BAHC R TUE % i 2 TR e S B A
Th%H. KORGS5
EoETHRD L., BFRIRTFRIEORIES
A BT L, FEBITEE £ oERIE
AT AR L, HATXro R ¥ 20 T
. 1) e 3 o FRGHHA & BFE LEES L 7af
B, BEHD 2.2x 2.2emTEE 3.5emd {0 % 5k
VR AL TS, 2) @Eisdh gl bt
IBGHEEEE A IR & i B ol i#s, 3)

— 53 =



1200

SARDI0ZFIH IR TR X b & K 108N
P, h TEREOBHOSA T HE O X b
IR BEES B LED B 5. RS 0 o th2d
DA VizEE. 4) 6MeV, 9MeV, 12MeV,
THES M ERDIHER, =3 A F -2k E R,
OB FHTFHEDOMMIE. 5) 74 4B bk
TIXFEA» S 2 ~ 3 mo L IBEIMET L, %
DR EREC T A I K. B BiEo
Ak AmiEEE o Bolus Z(#H3% . 6) 90%%
BCERTETAL, =% —AEET L 0BG
B PANICKER, WFEOTATE L, T2
— MR AT TSR A B Sk 5 a5

BRI L £+ 5854, WiEho, @
RHRIPR O =% v F — 0 JIES T3~ C RSB
DOEIEHE O RE AT % .

R

Betatron {1\ TR LI A& Iz i B> C
BiEt R h o a -ve-anien~2 g 4E[ @ Simens
18MeV Betatron #fiiikEis 5, Je9 ALEEHE
WHWEEZ bhhERgE, BERAERCHR
B Lo, Ty T e IR A A
HTHHE, BWTFRLXBO VIR BHTH
DD b I IKTF 2 REEI T 503 e
1 \1)3)6)10% '@@"D .k._ i

RCAKETHELEE 2 bR 5 DB TFROR
RMERAF - LEREORETHD . AIbfRE0
BB Tix12MeV k9 MeV o> fii [ AR § £
CEED3%H DT 5HH, 18MeV offif
b e % { £{h 0 15. 3% i i Jfl L7-. 18MeV
BFRONR Lot b ok IR, 8%, -
BRSO EE O, #iEr DX FEHo Lok
RoRT:. %0 HBAEAEHEIRE & T T4 aH
DRGIT H AL, 18MeV k h Tz kX =
INF—HPUNECHS .

Betatron JAf¥ CE i X h 3 —o 3R o fgliE T
Bbh, FELHE3ERC O PoRERRRL, I
DicdERF AR L3398 ITH 5 . HihiEo
HCiE 3 O FHRBHRY R b A X7 Wik T H o
o, B XERIEHEEE, ©CO bR EE
NBE, LY YEFEIB G, ORI Nk
FREE LT IED 250 a b Eh .

H AR R iR & sk 278 95

Wi o ke, AEE © Fac
EFRIRIRE AT 5 Tedb it Tk L oW Tk
ANLTRD. ZTo—23fEHNBE OB BB D
HIETH . Siemens Betatron WAL ASE LT
WD Rl R Ui BERENT B IS
ke, 20[E175F 300N K SRR AN 1 T %
D, WA BB OSet upic FIFHT 5 e i
BT B ORI IBH DT IR & 5 ok
MERTHRHCLTVS. § 5 — 2S4BT LTH
eIt B e, BEAED BBEHE Db g
WCERS 5 ThETORHTHD . Wi
ROXBRRCRBEREEh5Fths. —HE
TR Y REOFRT 2 H0H ML BlE s h<
VCHHTTH D, RFIXN— X — b v RIS
DYUPIN DR ER LT 5 . R%E0E T4 kR
o LTHREEL DR B0, BTN
FERER LTS ETHE 500 AN, T8 T4
TEPRETENC S b, FRE O X &5 % % 8 E SR
THORWTERCEECH D, Mo RIRic filf
WO AR TR S e RV Tichs 5. &
VRS o0 JEE & DA H 4 7 Mg Bl o f 2 187 A5
D& 5 FARCHED S Tl TS L L 5 L3
SUiE, MoK, FEX% @I L pw
HEFHRIR TR Y LD 35 0o % o M
IBAD &R A # S o, BEFEoR Bic
L TCRIEEC D5 O T\ 125 5 4
TR OBE, IR o BT & Sk ZE2 T o
ER A EMEC B X2 BT L 74 L & —%
JIEHT 2 HEEXER LA TR Lico 319, 993
IEHE e FRRERGHE R 37T 5 o hEEire di 72 &
DFE 2B L thot:.

o ®m

HEHAI384E 7 A BIEFIM14E 8 Hi%ie Siemensl8
MeV Betatron THTHIGHE 3456, XEijaigies
A% F L.

oD IR A 9 (Gl E L% o> 79539 A 148
AL, BFROBERTIETHS .

WFRIATHEIT L 6194 o, 12MeV & 9

%% i, 18MeV BFIASA 15.3% THIC K
<.

— 34 —



TRF424E12525H

BFHEBROEFC TR Uiz d ko m
LEHENS. DERNBHOERSLHIELIGH
Liz. 2)&=3AF —-DBFHELXI10Z T RIX
THRROE X ERD, FHEORAELIIOKE
X, HHhoBHEL, HokERicEvigik ol
WLUTBE Lz, BRI FEXH &7
b, REEEHLMIN L CETEOBERE N R
o AT IR o Bl B B A & R A (R
LERIEHE L. DR BRASN LTETF
SIRTFRIEER Lz, o BEHEO AR
EEHRE L.

Simens Betatron *##IFCHWTHE L, Xk ki
LEOR IR 5 BEEASHRIEHR O gy ST TS
o fe Mg AR L ¢ RBE L E . GRED

T K

1) Becker. J.: Die Supervolttherapie. Georg
Theme Verlage, Sttutgart, 1961,

2) Chu, F.: Elektron beam therapie in the
management of carcinoma of the breast.
Radiol. 75, 559-—567, 1960,

:3) Gund, K.: Die physikalischen eigenschaften
der Strahlen bindel der 15 Mev elektron
Schleuder der Siemes-Reiniger-Werke. Strah-
lentherapie, 92, 4, 506—&30, 1953.

4) Heinzler, F.: Untersucnungen mit ionisa-
tionskammer zur bestimung der isodosen bei
der pendel bestrahlung mit wultra harten
Rontgen Strahlen einer 15 Mev elektronen
Schleu der Betatron. Strahleutherapie, 112,
3, 9601—9616, 1960.

5) Ishida, T.: Dose distribution of betatron
electron beam by pendulous technique, Sym-
posium on High-Energy Electron, 1964,

6) Janker, R.: Die Bestrahlung mit dem Betat-
ron. Arzt Wochenschrift, 13, 32, 692—702,
1958,

T) dEJIREK : - x = rm YRTFRER (2), @
W, T, 8, 457~466, FE37.

1201

8) BEFHIRM ¢ BEEAS— 5 b= VO B
WErvea—, 21, 10, 1029~1034, g 41.

9) Mm%l : EERSECRY T HR~DH
HRohRe W s Bk RE &, B
Eids, 18, 11, 1584~1591, B34,

10) iR BB ¢ TEZ 42— EHLAER
BT HLEE:, RAEIKE, 26, 3, 273~283, IR
41,

11) #AMH f# 0 : Betatron X giRile:, HEME,
27, 5, B00~610, Fg42,

12) HFHEH © =31 ¥F-BTFHXE0 Bk
2T, BEmRS, 24, 4, 387~394, iE39.

13) wHF 2 : @A ~—%— 1= BMR —
18 ik » BMEEEH 0 BT MG, FEHHR
¥, 52, 1~14, FE39,

14) Noel, H.: The advantages of employing
mixed high energy X-ray and electron
besms in radiation therapy. Brit. J. Rad., 33,
261—264, 1960.

15) Schittenhelm, S.:  Physikalischer Vergleich
der therapie mit energiereichen electron
and ultraharten Roéntgenstrahlen. Strchlent-
herapie, 112, 3, 39—49, 1960,

16) BedpdE @+ N—sx—twvicl Z EEERNER
wiRo®EM, BERE, 25, 6, 469~494, 15340,

17) Takahaschi, S.: Axial transverse lamina-
graphy appleid to rotational therapy. Radio-
logy, 74, 1, 61—64, 1950,

18) Takahaschi, S.: Conformation radiotherapy
rotation techniques as applied to radiography
and radiotherapy of cancer, Acta Radiol.
Suppl. 242, 1965,

19) Wacksmann, F.: Moving field radiation
therapy. The university of chicago press,
Chicago, 1962,

20) Wright, K.: Physical aspects of megavolt
electron therapy. Radiology, 67, 533—3561,
1956.

21) Walter, E.: Die physikalischen und tech-
nischen grundlagen der Supervolt therapie.
Rontg. Blatter, 15, 5, 129--138, 1962,

22) Zapping, A.: Symposium on high-energy
electrons. Springer-Verlag, Heiderberg, 1965.

—_ 35 —



