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Studies on Homogeneity of Dose Distribution in Tumor
(Ist Report) Heterogeneity Index

By

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

When the dose distribution in the tissue is studied, at least three factors, i.e. tumoi
dose, tumor volume dose ratio and distribution ratio of tumor dose, as Miyakawa pointed.
out, should be taken into consideration. Tumor dose and tumor volume dose ratio has.
been well studied. However, there is no report on the distribution ratio of tumor dose..
In this study, the auther tried to get an information on this problem.

As the dose at various point in tumor is not homogeneous, it is disirable to have a
simple measure of dose distribution in the tissue in order to get a better understanding
of the circumstance. On this view point, the author tried to introduce a conception of’_ﬁ
‘“ heterogeneity index " which indicate so as to say the deviation ratio of dose distribu-
tion in tumor.

Mathematially expressed, the location and volume of tumor can be shown as follovrs “

F(x.y,z2)<0
Applying the theory of error in statistics, heterogeneity index can be defined as

follows ;

IJI {R(x,y,z)-Dum }* dxdydz
N F (x,v,2) =0 %100
Dm I dxdydz g
F(x,y,2) =0

Volume Dose }
D — o= (Mean Volume Dose)

F(x,v,2) = 0 : the Tumor function
R(x,y,2) : the Dose function at point (P(x,y,2))
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But, as the above equation is very difficult to calculate as it is, the author has tried

to obtain an approximate value of the heterogeneity index by integral calculation (section”
stereometry). The data will be reporied in the next paper.
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