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Development of robust proton beam scanning treatment technology considering
target heterogeneity and movement

Umegaki, Kikuo
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We have proposed a new approach of treatment plan optimization method
considering the probability distribution of dose error caused by the various uncertainties in proton
beam therapy. The three-dimensional dose distribution is optimized to irradiate the target tumor
while sparing the normal tissue by controlling the dose for each spot with intensity modulation. We

have evaluated probabilistic dose errors caused by variation of individual device performance,
patient positioning error, target tumor movement under respiration, etc.. The dose error considering
the anisotropy unique to the proton beam is also clarified. Beyond the conventional treatment plan
concept of contouring the tumor shape and providing a uniform margin, we have constructed a robust
optimization method considering the probability distribution of dose error. The method was
evaluated and demonstrated using the actual proton beam therapy system.
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