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To clarify the optimum fractionated radiotherapy of cancer with non-uniform
radiosensitivity using the general linear quadratic model

Sekine, Hiroshi
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A modeled tumor (1-5 cm in diameter) with heterogeneous radiosensitivity
will be irradiated to clarify the local control rate and its conditions. The fractionated
radiotherapy was 46 Gy in 23 times for highly radiosensitive tumors and 60 Gy in 30 times for other
tumors. For the analysis of the dose-effect relationship due to radiation therapy, an LQ model
incorporating time as a variable was created and used. Assuming that local control cannot be
achieved without completely killing the tumor cells, the control rate by fractionated radiotherapy
was significantly lower than the previous clinical reports. By setting the threshold cell number for

local control, the local control rate became a clinical reasonable value.
Local control of solid tumor likely does not require “ total cell kill” . Involvement of effects
such as tumor immunity and abscopal effect, which have been studied in recent years, is considered.
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