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Studies on Homogeneity of Dose Distribution in Tumor
(2nd Report) So-called 200 KV X-ray Therapy

By
Nobuo Yamashita
Department of Radiology, Faculty of Medicine

Tohoku University, Sendai
(Director: Prof. Y. Koga)

In this report the author checked the dose distribution in tumor of the so-called
200 KV X-ray from the data of Worthley & Wheatley’s S(x), Johns and Mayneord & La-
merton.

Heterogeneity index, as defined in the author’s previous report, was calculated from
the above mentioned data under the following condition ;

F.5.D. 50cm, H.V.L. 1.0, 1.5 and 2.0mm Cu, assuming the radius of the tumor
sphere to be from 1 to 4 cm. The result were as follws ; ;

1) One field irradiation

When H.V.L and F.S.D was constant, the heterogeneity index increased with the
increase of the tumor radius. But, when the tumor depth in body was changed, hete-
rogeneity index changed a little, while the change of X-ray quality caused little wvar-
iation of the index.

2) Two fields irradiation

Heterogeneity index was less than that of one field irradiation.

3) Four fields irradiation :

Heterogeneity index was under 1%.
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Table I Percentage Relative Scatter S (x) for all Depths along any Horizontal Radial Axis
Circular Fields

Radits Relative distance x from centre in terms of radius
e BT 01 | o2 | o3| 04| 05| 06 |Eio il s ST B
Inside the beam ; Edge

1 100 99.5 99 e T 92 87 84.5 80.5 6.5 71.5
125 100 99.5 99 97.5 95 92 87 83.5 9.5 74.5 69. 5
2 100 99..5 99 97.5 95 92 87 82.5 8.5 T1:5 66.0
2.5 100 99.5 99 97.5 95 92 87 32 T | 70 63.0
3 100 99.5 |- 99 97.5 95 92 86.5 81.5 6.5 8. 5 60.5
1 100 99.5 99 97.5 95 9L.:5 86 31 4.5 €6. 5 56.0
5 100 99.5 99 97 94.5 | 90.5 85.5 30 73 €4 52.0
6 100 99.5 99 96. 5 a4 [ 90 85 79 did. fi2 50.0

(After Worthley & Wheatley)
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Fig. 4A Scatter Dose Distribution in Tumor
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Fiig. 4B Scatter Dose Distribution in Tumor
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Fig. 5A Dose Distribution in Tumor
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Fig. 5B Dose Distribution in Tumor
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Table II. A: Heterogeneity Index.

(H.V.L 1.5 mm Cu)
Radius in cm :

(iin cm : 2,5 8 4

2 13.1 /
3 14.8 17:5 19.4
4 15.8 19.0 21.6 27.0
) 17.6 20. 4 23.2 30.7
6 17.3 21.2 24.3 310
T 17.4 Al 25.4 32.5
8 18] 22.0 25.0 33.1
9 173 21.9 25.4 33.3

10 17.4 21.9 25:0 33.3

B. Heterogeneity Index Depth 9cm
Radius in cm
FEN.L

Cu 2
in mm

10 18.5 || 22.4 25.0 33.1

=

0
w
[

20 16.2 21.1 24.6 33.0
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Fields Fig. 7 Dose Distribution in Tumor (Two
Fields irradiation)
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Table III Heterogeneity Index (Two Fields
irradiation)
F.8.D. 50cm. H.V.L 1.5 mm Cu
Radius 3cm Depth 9cm

Radius in cm ‘ 2.5 3 4

6 % | 3.8 7.4 10.5
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