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Dose-time Relationship in Metastatic Lung Cancer
By

Takashi Kitabatake, Toshio Kitagawa, and Yutaka Okumura
(From the Department of Radiotherapy, Aichi Cancer Center Hospital,
Nagoya, Japan. Chief: Dr, T. Kitabatake)

Reelationship between irradiation effect and fractionation number was studied in metastatic lung can-
cer. Three radiotherapeutic fields were chosen in the chest of a fernale case with multiple lung metastases
originated from squamous-cell carcinoma of the lower jaw. Each field was irradiated with the same total
dose in the same over-all time, but with three different-daily-dose-ways. In each field, there were several
nodular shadows included, one of which was measured in diameter periodically. Results were summarized

as a general formula
log E=(~9§- -8) T

here, E indicates the ratio of tumor reduction (R/Ro), t the interval of irradiation, T the over-all

time, and o and 8 mean a constant,
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Fig. 1 Chest X-ray film before irradiation
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Fig. 2 Radiotherapeutic planning Tumors ma-
rked by oblique lines were measured in dia-
meter periodically. Field 1 : 167 R/d, 6 tim-
esfw. Field 11 : 333R/d, 3 times/w. Field 111:
500 R/d, 2 times/w.
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Fig. 3 Chest X-ray film just after the compl-
etion of irradiation (4000 R/4 weeks)
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Fig. 4 Relationship between tumor size and
elapsed time. The ordinate indicates the ratio
of a diameter of tumor before irradiation
(Ro) to that after irradiation (Rn), and the
abscissa the elapsedtime. The daily dose the
larger, the gradient the more,
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Table 1 Calcullted values of ¢ and 3

a B '
I — 1 0.00464 0.00915
I — o | 0.01056 ! 0.01211
I — 1 0.00612 0.01063
Average 0.00711 0.01063
S.D. -+ 0.00251 =+ 0.00121

Table 2 Calculated gradient for different
daily dose and interval

Interval [ Daily dose gl:’iiiﬁn; G(r:fli'?;“ ‘
1 (days) 167(R)| — 0.00355 | — 0.00451
2 333 — 0.00710 | — 0.00683

..... 3 ...l 500 | —0.00829 | — 0.00859

6 1000 — 0.00947
9 1500 — 0.00986
24 4000 — 0.01036
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Fig. 5 Comparison of calculated values with
experimental values. The real lines represent
calculated values, and the dotted lines expe-
rimental values. Both are relatively well coi-
ncided.
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