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The Comparison of Conformation, Rotation and Two Opposite Radiotherapy regarding to Volume

Dose and Integral Damage (Difinition of Integral Damage)

By

Hiroyuki Hattori**
From the Laboratory of Experimental Radiology, Research Institute, Aichi Cancer Cnter, Nagoya
(Director: Dr. T. Kitabatake¥*)

Integral Damage (I. Da.), a new indicator of concentration degree of radiation is defined modifying

the idea of volume dose with the non lineality relation of dose to damage.

bination of the dose-damage curve S(D) with volume dose.

(I. Da.) is calculated by com-

Four types of S(D) were assumed. For these

S(D), (1. Da.) given with conformation, rotation and two opposite treatment for uterus cancer were deter-

mined experimentally using 6 MeV Linear Accelerator X-rays. The value of (I. Da.) ratio of rotation or

two opposite to conformation treatment makes it possible contitatively to presume the degree of utility of

conformation to other methods. Details written in English will be published elsewhere.
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Fig. 1 The schematic diagram of the arrange-
ment of tumour, normal tissue and irra-
diation field. Dm is the maximum dose.
The part of tissue absorbed more than Dp
of dose is defined as irradiation field on

beam focus.
Normal Irradiated
tissue field
/
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Fig. 2 The typical shape of the damage function
S (D). Dt is the threshold dose. Being
effective radiotherapy, 5(Dm) is less than
1.0 and will be in linear part of damage
curve,

Damage rate
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Fig. 3 The geometrical irradiation field of three

different radiotherapy methods. The ma-
ximum width of each field on A-axis is

15 cm. The diameter A of elliptical phan-
tom is 31.0 cm and B is 18.5 cm.

) B Field
Conformation - (C)x 18cm
@
7
\~"’--___--
Rofation 15Px18cm

IS x18cm

/7;

Two Opposite

-

AR 22 M AR S MERE SB283%: S50 &

Fig. 4 The geometrical irradiation field of con-
formation radiotherapy for uterus cancer.
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Iiig. 5 Equi-dose volume distributions for three
methods. Vn is the volume of iniergrated
V (D) with 10 % intervals of Dm. The

values of Vn were determined experimen-
tally by means of film method.
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Fig. 6 Normal tissue Volume Dose (Nt. V.D.)
of three methods. Kc is the ratio of vo-
lume of tumour to irradiation field. In
the case of Ke= 0, (Nt. V.D.) coincides
with (To. V.D).
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Fig. 7 Four types of S(D). Each S(D) function
has threshold dose Dt of 0, 10, 30 or 50
% of Dm. In the case of S (D) of 09
Dt, (I. Da.) is proportional to (Nt. V.D.)

S(D)

"
S(Om) /

0 ol 03 0.5 Dose O (xDm)

Fig. 8 The ratio of (I. Da,) of rotation to
conformation radiotherapy.
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Fig. 9 The ratio of (I. Da.) of two opposite
to conformation radiotherapy
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