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Abstract

This paper focuses on the biological effects of tumors under radiotherapy. By applying the linear-
quadratic model and integrating it with the tumor cell proliferation and apoptosis models, and fully
taking into account the crucial factor that cells have different sensitivities to radiotherapy at differ-
ent cell-cycle stages, a new tumor volume change model is constructed. This model incorporates the
consideration of cell-cycle differences, providing a new theoretical framework and analytical tool
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for a deeper understanding of the volume change law of tumors during radiotherapy and for opti-
mizing radiotherapy regimens.
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Table 1. Value-taking situations of the decay constant of dead cells
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Table 2. Local parameter values, absolute differences, and corresponding initial tumor volumes from simulation fitting
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Figure 1. Comparison between clinical data and model calculation results
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