|

) <

The University of Osaka
Institutional Knowledge Archive

e | FRMEEATOMBZMOWR HIR 60CoEmRS
e IonT

Author(s) |ILUTF, ES

Citation | HAEZMRGTIRFESMEE. 1964, 24(3), p. 310-317

Version Type|VoR

URL https://hdl.handle.net/11094/19216

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



310 AREZHIRE AR $24% B35

iR B PR AR O B D RS
(5 3#) °Co EERFHZ >\ T

FALAZEFEHM SR (EE HRAEEER)
(ATR S |

(MEF395E 5 3 4 AZAM)

Studies on Homogeneity of Dose Distribution in Tumor
(3rd Reoprt) Cobalt 60 Teletherapy

By

Nobuo Yamashita
Department of Radiology, Faculty of Medicine, Tohoku University Sendai
(Director: Prof. Y. Koga)

The author divided dose distribution of cobalt 60 radiation into primary and scatter
beam, and these to points on the central axis were used John’s data, but the scatter to
points off the axis were obtained as follows ; the field may be replaced by a infinite series
of arcs developing Clarkson’s method at any point off the axis for circular field, and the
scatter were obtained approximately a full circle corresponding to the average radius of
arcs were calculated by second elliptic integral.

Heterogeneity index, as defined in the author’s previous report, was calculated by the
above method under the following conditions; S.S.D 80cm, assuming the radius of the
tumor sphere to be from 2 to 6cm, the results were as follows.

1) One field irradiation: When S.S.D was constant, the heterogeneity index incre-
ased with the increase of the tumor radius. But, when the tumor depth in body was
changed, heterogeneity index changed a little.

Heterogeneity index of cobalt 60 irradiation was less than a half value of 200 KV X-ray.

2) Two fields irradiation: The variation of heterogeneity index was about 1-3%.

3) Four fields irradiation: Heterogeneity index was under 1%,
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Fig. 1. Figure 1 shows how the scatterdose for
a rectangular field may be determined by
replacing the rectangular by a series of seg-
ments of circular fields as Clarkson’s methed.

Fig. 2. Pis any point off the axis for circular
field, The scatterdose at P may be changed
with relative distance (OPJOA) and area of
field
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Table I Second Elliptic Integral E (e, #) e=sin «
0 a=0° a==15¢ a=30° o =45° o =60° o =T75° a==90°
0° 0.000 0.000 0.000 0.000 | 0.000 0.000 0.000
52 0.087 0.087 0.087 0.087 0.087 0.087 0.087
10° 0.175 0.174 0.174 0.174 0.174 0.174 0.174
15° 0.262 0.262 0.261 0.260 0.260 0.259 0.259
20° 0.349 0.349 0.347 0.346 0.344 0.342 0.542
25° 0.436 0.435 0.433 0.430 0.426 0.424 0.423
30° 0.524 0.522 0.518 0.512 0.506 0.502 0.500
35° 0.611 0.608 0.602 0.593 0.582 0.576 0.574
40° 0.698 0.695 0.685 0.672 0.657 0.647 0.643
45° 0.785 0.781 0.767 0.748 0.728 0.713 0.707
50° 0.873 0.866 0.848 0.823 0.795 0.774 0.766
55° 0.960 0.952 0.928 0.895 0.859 0.830 0.819
60° 1.047 1.037 1.008 0.965 0.918 0.851 0.866
65° 1.134 1.122 1.086 1.033 0.974 0.926 0.906
70° 1.222 1.206 1.163 1.099 1.029 0.965 0.940
75° 1.309 1.291 1.240 1.163 | 1.096 0.999 |  0.966
80° 1.396 1.375 1.316 1.227 i 1.122 1.028 0.985
85° 1.484 1.460 1.392 1.289 1.169 1.053 0.996
90° 1.571 1.544 1.469 1.351 1.211 1.076 t 1.000
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Table ]| A Scatter Function Cobalt 60 S.S.D 80 cm

Depth Radius of Field cm
moem 1 2 3 4 5 6
0 0.5 1.0 1.4 15 7.3 2.7
1 i 2.2 3.2 1.1 1.9 5.5
2 2.1 4.1 5.8 7.1 8.1 8.9
3 2.9 5.6 7.7 9.3 10.5 1.5
4 3.4 6.5 9.0 10.9 12.2 13.3
5 3.7 7.1 9.8 1.9 13.3 14.5
6 3.8 7.3 10.2 12.4 13.9 15.2
i 3.8 7.3 10.2 12.5 14.1 15.5
8 3.7 7.1 10.0 12.3 14.0 15.4
9 3.5 6.8 9.7 11.9 13.7 15.3
10 3.3 6.5 9.3 11.5 13.4 14.9
11 3.1 b.1 8.4 L. la.u 14.5
12 3.0 5.9 8.5 10.9 12.5 14.1
13 2.8 5.5 8.1 10.3 12.1 13.8
14 2.6 5.2 7.6 9.8 11.7 13.3
15 2.5 5.0 7.3 9.4 10.2 12.8
16 2.4 4.8 7.0 9.0 10.7 12.3
17 2.3 1.6 6.9 8.6 10.3 11.9
18 2.2 4.4 6.4 8.2 9.9 11.4
19 2.1 1.1 6.1 7.9 9.5 10.9
20 1.9 3.9 4.8 7.5 9.1 10.5

Table | B Primary Depth Dose Cobalt 60

SSD 80 cm
CD;P%‘e;E‘h Dose Dose |Depth in cmfDepth Dose
0.5 100.0
1 95.4 11 39.2
2 87.1 12 35.9
3 79.5 13 32.9
i 2.7 14 BU-&
5 66.5 15 27.7
6 60.8 16 25.4
7 55.6 17 23.3
= 509 18 21.4
g 46.6 19 19.6
10 427 20 18.0

(After Johns)

(After Johns)

Table [| Heterogeneity Index ¢
(S5.5.D 80 cm Tele *Co)
Radius in em : r
Depth in ecm : d

313

H

4\ 2 3 4 5 6
3 6.4
4 6.7 9.0
5 7.0 9.6 | 12.4
6 7.6 | 10.4 | 13.0 @ 14.8
7 7.6 | 10.4 | 13.6 | 16.5 | 18.8
8 7.5 | 10.5 | 14.3 | 16.6 | 18.7
9 7.5 | 10.7 | 14.3 | 16.9 | 19.2
10 7.5 | 10.9 | 14.5 | 17.2 | 19.7
11 7.5 | 10.9 | 14.8 | 17.2 | 20.0
12 7.5 | 11.1 | 15.0 | 17.2 | 19.9
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Fig. 3. Geometical Relationsphip of Beam
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Fig. 9. Two Fields Irradiation
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