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Development of robust optimization method for intensity modulated particle
therapy treatment planning
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In charged particle therapy with pencil beam scanning (PBS), localization of
the dose in the Bragg peak makes dose distributions sensitive to lateral tissue heterogeneities. In
this study, the lateral tissue heterogeneity surrounding the path of the pencil beams at a given

angle was quantified with the heterogeneity number. The angles leading to the minimum mean
heterogeneity number were selected as the optimal beam angle. Three clinical cases of head and neck
cancer were used to evaluate the developed method. Dose distributions and their robustness to set up
and range errors were evaluated for all tested angles, and their relation to the heterogeneity
numbers was investigated. By selecting a field with a low mean heterogeneity number, target dose
coverage and robustness against setup and range errors were improved. The developed method is
simple, fast, accurate and applicable for beam angle selection in charged particle therapy with PBS.
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