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Abstract

As one of the major diseases threatening human health in the 21st century, the research of tumor
has always been a hot topic in the medical field. Tumor volume is one of the important indicators
reflecting the clinical treatment of tumor control. Modelling of tumor volume is an important way
to achieve tumor monitoring. To achieve modeling of tumor volume, it is necessary to study the
process of tumor volume changes. The apoptosis behavior of tumor cells is an important factor
leading to changes in tumor volume during radiotherapy. From the perspective of tumor hetero-
geneity, this paper divides tumors into oxygen regions and hypoxic regions, and distinguishes the
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different cells loss between these two regions. The results show that the model can effectively si-
mulate the accelerated apoptosis process in the later stage of radiotherapy.
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Figure 1. The process of radiation induced damage generation and repair during irradiation and repair
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Figure 2. Double layered spherical tumor model during
tumor growth process
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Figure 3. Cell loss rate during radiotherapy for non-small cell lung
cancer (data from [7])
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Figure 4. The simulation of tumor volume during radiotherapy
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Figure 5. Fitting results of model and clinical data
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