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Dose Response Curve of Lung Tumors

Tatsuo Tobe, Toshio Kato, Katsuhiro Kawashima
Ichire Yonome, Masao Abe, Makoto Ishimoto and Yutaka Nio
Department of Radiology, School of Medicine, Gunma University, Maebashi, Japan
(Director: Prof. T. Tobe)

Dose response curve of human tumor was obtained in recurrent 2 primary lung cancers and 5 metas--
tatic tumors, measuring the diameter of them on serial roentgenograms.
It was assumed that the tumors regressed to a certain volume at the end of radiotherapy, and at the-

same time, they began to regrow. As the growth equation of recurrent tumors, followings were assumed.

Gomperizian equation: —dd¥— = ae etV

= o (K—V) V

R—-D")3
By v

Logistic equation: "%\{_

Mayneord’s equation: %Y—— =a (1-

The minirum volume, to which the tumor had regressed following radiotherapy, was obtained by
extrapolating the growth curve of the recurrent tumors to the point of termination of radiotherapy, then

volume of tumor at the end of radiotherapy
volume of tumor at the start of radiotherapy

Total dose of fractionated irradiation, n times with d R, was converted to the equivalent single dose
(D) by the formula nd=Dn? where §=0.22 or 0.33

Supposing that the volume fraction in fractionated irradiation was equal to that in single dose irra-

the volume fraction (v.f. = )} was calculated.

diation, and one hit; multitargets type of response, extrapolation number (m) and Do were calculated.
Followings were obtained;

#=0.22: m=1.67 -+ 0.18; Do=350 4~ 190 R.

0=0.33: m=2.45 4+ 0.31; Do=225 + 125 R.
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Fig. 1. Change of tumor size in a lung cancer
patient
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Fig. 2. Analysis of regression and recurrence
of tumor in Case 1.
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As a result of evaluating a critical region for the
data in Table 1 with a significant level of 5 %,
3 values of them were rejected.

Fig. 4. Dose response curve of lung tumors
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