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—The Study of Linac Therapy Part I—
By

Miichiro Ozeki, Yo Ono, Hiroji Noda, Yoshihiko Tsuji and Noriyoshi Umesaki
Department of Radiology, and Radiation Therapy Center, Kurume University
School of Medicine, Kurume, Japan
(Director: Miichiro Ozeki)

Masazumi Makino, Masaaki Kiuchi and Naoshi Shigemura
Tokyo Shibaura Electric Co., Ltd., Tokyo, Japan
Kuniyuki Tadokoro
Toshiba Nucleonics Co., Ltd., Tokyo, Japan

1465

As the first product of Toshiba LMR-13 medical linear accelerator (13 MeV) was installated in

Kurume Univ., the medical data for therapy was prepared and several parts of these is reported as follows.

For X-ray therapy, it is considered that the energy of X-ray is not need too high and the energy of

10 MV is appropriate. Therefore the data for energy of 10 MV mainly described.

For electron beams, the actual maximum energy of which dose is obtain enough to therapy was 12—12.5

Mev.

Using LMR-13 Linac for therapy, we incountered the different problem to be examine and improve,

Some of these trouble, but sorne of these problem not only exist for this machine, but may occur through

all of Linac, or other accelerator for medical use.

On the other hand, we are doing therapy by X-rays and electron beam and getting successful result.

The paper for these clinical data may be published in future.
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Fig, 1. 13 MeV Linear accelerator (LMR-13),
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Fig. 3. Kurume Univ. Radiation Therapy Center. A,B 13 MeV Linac, C ©Co
teletherapy apparatus, D control room F Simulator.
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Fig. 5. Relation between indication of monitor
and radocon dosimeter for output (dose rate).
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Fig. 8. Several phantomn:
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Fig. 9. Depth of 509 dose in water for 2-20MV
X-rays.
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Fig. 10. Central axis depth dose in water for 6-12 MV X-rays.

toor FIELD SIZE 10K1Dem
R S§D 9¢ cm
g - V% F.FILTER Py
s N Ty,
8 80 NN
e \\\\ 12 My| 18.6lem
E -3 \Qk‘ 10 MvV| I7.6/cm |
w \\\‘\‘\ 4 Mv| I63em
\":::\(4 6 MV| (55 cm
2 60 RS ]
< \ \:\
2 ~
& 50 \\H\\\.
=z [~
] - water phantom [30X30K 35 cm N
=]
~I~
-.:'-::
0 N
T
c 2 4 6 8 o 1214 18 18 @0 22

DEPTH IN WATER  (cm)

> Th, BFOMEDOEML, €—sDIOHL
FrRic 50T, BFROREOWE,L =y 7
ABO = FAF -FHETHE N L ENTER
. FhTHER ETRES 6, 8, 106X
CI2MV D% =3 A¥ —DRFED I, BEHET
10X 10emz 5\ T, W L o D50 % B DK OB
TxRDI-. ZOBAS S DI 100emT, 100%
BREIETHEIOKTOETHS . B9 TR
T X 5 EHIT 2 ~20MV F TO =5 0 F — Xt
T 550 % HEOKOE X OfER I X hRD
THFDEERFEALIESLDOTHS, LMR-13 Linac 1
15 OREHEIONTREh, PEHIXETOFH
ETHS. FORRIIRE BE4x—FK L T\
5.
2.
Hir R
K103 BEHEF10 X 10emz 13 %, FhEho =
FAF — OYEFRES R % R 3. 50% %R
DOKDE X 1215.5em (6 MV),16.3cm (8MV),
17.6cm (10MV),18.6em (12MV) T, ZDHHE
S S Dix90em T} % . Build-up max. KD E
FERER 1.5, 2.0, 2.3K X0 2.7enTHD
fo.

Fl11ix10MV CHRHEF4 5 x 5cm, 10X 10cm,
15x15emE Uiz & ¥ O HEES R E R T.
FD50%HROKOE XX hEh16.50m, 17.6

=y 2 AFROIKET AT B R E AR

cm, 35 L 0M18.5em T s b, Build-up max. @Ko
R EALEE LDk,

3. =y 7 AROERES R R

T & TN B SRS E L UCERE
i EREEC Lo THiE L D THS.

H121%, =FAF--10MV BHEF10 x 10cmD
BEOWTRT. COHOHAL, =7 %y ME
LD BTF € — Ay &hoa A e FT T b
h, Roffriy smoptlc, A
»%5. Hi2AREMcERREH MR ET 2R
WL oo T AR, Zhid Flattening Filterd>
FE L RGP THOR D THS. &
N DWTHE SR REETHIE Ul R4 X
12BERT. 20X 5 S SEiEs My
185 fradie b, BIRE A T2y 7 Flattening Filter
RS L, BT EBEEL, Mo
HERFH L ET 50T, ZORRODIZATE
FEbk X O HB Lo R L EDDOOH S .

Linac 3383 »4 { F. Filter, Wedge Filter
OfERANEHETHD, Betatron =, 7 AR X
b iIciEOBELEE T HLENL . EALED
SRR 134 137\ A%, Field size 30 30cmic
T SR BHEAEShE . HI3kZD
RS mihE e R T,

4. Tissue-Air Ratio (TAR)

(o] 2R 1 C R E RS 2 T e 5 W R IR —IR

|,



M fndd£22 H250

1471

Fig. 11. Central axis depth dose in water for 10 MV X-.rays with 5 x 5cn,
10x10cm and 15x 15cm field size.
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Fig. 12. Isodose curves for 10 MV linac X-rays in water.
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Fig. 13. Isodose curves for 12 MV X-rays in

water with 3030 field size.
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Fig. 15. Dose distribution for 10 MV linac X-rays with Pb 20 wedge filter.
A. Film in MixD plate.

B. Isodose curves in MixD plate.
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Fig. 16. Film density of cross fire irradiation for B. Isodensity curves.
10 MV linac X-rays with 20° Pb wedge filter
and 6x 6cm field size.

A. Film in MixDp phantom.

—T

Fig. 17. Film density of 120° Pendel technique for 10 MV 10 MV linac X-rays
with 4 x 8cm field size,

A. Film in MixDP phantom.
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B. Isodensity curves.

Fig. 18. Central axis depth
beams in water.

dose for electron

Fig. 19. Isodose curves for electron beams with
different energies in water.
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Fig. 20. Film density for 10 MeV linac electron beams with 10x10cn field size.
A. Film in MixDP plate.

B. Isodensity curves in MixD plate.
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Fig. 21. Isodose curves for 12 MeV electron beams in water with 30x 30cu field size.
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Fig. 22. Isodose curves for 13 MeV electron be-
ams in water with 18x18cn field size with
treatment cone.
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Fig. 23. Dose distribution of 90° are therapy for
10 MeV linac electron beams with 4 x 8cn
field size.

A. Film in MixDp phantom.

B. Isodensity curves,
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Fig. 24. Comformation collimator and

subcontroler.

W5, ToMES 0 oRE 2wt . Mo Th
OFBHHIEECIER L B S 1 o#E b i
DL LTHbhs X 5inoT\n5,
VII Linacgraphy

Linac 3§ 434 < , beam flattning filter
HHNELTH Y, R EN T L v o
T, BRE=y 7 ARG B L OTHEN I,
Z o Linacgraphy (3@5+ 0 I-H#E 7 R AEA TERE-3
HTERHMETHEEL, BIOHMNE 2T
BT 2 L0 H A . AEECIEIBIEER O -
BDOH+y TALFE—HHBL TS0, IR
B E L 2 h O B L F I R
MEH (B4 217725 X 51 0. 1FHALTH)
hpzx4=—=4t, 1RPBBERY SV 2y LT
BEWicExs =2 -HEiriizTcvwbs. 2O

— 30 —



1478

HAEZRHEAESHE 0284 e

Fig. 25. Photograms of Jungeancer.

A. Taken by kVp X-rays.
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