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Development of a phenomenological RBE model for carbon ion radiotherapy and
high-precision clinical analysis
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The dose-averaged LET ELETd; calculation tool for clinical analysis of
patients treated with carbon-ion radiotherapy (CIRT) was developed. The head and neck patients
treated with CIRT were analyzed by this calculation tool. For prescribed RBE-weighted dose of 64 Gy
(RBE) in adenoid cystic carcinoma (ACC) patients, we observed the minimum LETd was a determinant of
local control (p<0.05). For the optic neuropathy, it was obvious that the optic neuropathy had a
greater effect from RBE-weighted dose rather than dose-averaged LET. A phenomenological RBE
calculation model based on the LETd was simply paramterised and developed by fitting in vitro
experimental data in the literature with data from our experiments.
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