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Planning and optimization of dose distribution based on biological effectiveness
of carbon ion radiotherapy for osteosarcoma
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The clinical outcomes of carbon-ion radiotherapy for bone and soft tissue
tumors treated at the Gunma University Heavy lon Medical Center were analyzed and reported. In
addition, in vitro experiments were conducted to study the cell-killing effect of changing the
linear energy transfer (LET) of carbon-ion beams and the change in the sensitizing effective rate of

chemotherapy.
The relative biological effectiveness (RBE) of human salivary gland cells is used in actual
treatment planning. In the present study, carbon-ion beam irradiation of human osteosarcoma cells at
various LETs was performed to obtain their respective RBEs, which were then used to create
osteosarcoma cell-specific dose distributions. The results showed that the dose distribution was
degraded, especially in the homogeneity index of the dose-volume histogram parameter. The analysis
of the tumor-specific dose distribution was reported in a journal article.
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