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Development of an Adaptive Patient Positioning System Based on Dose Matching for
Particle Radiotherapy
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Although particle radiotherapy creates a sharp dose distribution (Bragg
peak), inaccurate irradiation positioning may reduce the tumor dose as well as cause the delivery of
an unexpectedly high dose to the organs at risk. In patient positioning, bone matching cannot
account for interfractional motions of tumors and organs. The tumor matching cannot account for
range variations due to changes in the body, such as gastrointestinal gases and changes in bone
positions. In this study, we investigated dose matching, which allows to determine the best
irradiation positioning including changes in the body. The dose matching determines the irradiation
position using the dose distribution. The results showed improved tumor dose in dose matching
compared with bone matching and tumor matching. In addition to establishing the dose matching, this
study established a robust treatment planning methodology for gastrointestinal gas, tumor growth,
and the rapid change in CT values.
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GTV, gross tumor volume; CTV, clinical target volume; PTV, planning target volume; pCTsgs, images, planning
CT images of the maximum exhalation phase.
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Y. Kusano, H. Katoh, S. Minohara, et al., Robust treatment planning in scanned carbon-
ion radiotherapy for pancreatic cancer: Clinical verification using in-room computed
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Y. Miyasaka, Y. Kusano, N. Mizoguchi, et al., Development of a Tumor Growth-responsive
Robust Planning Method for Head and Neck Cancer in Carbon-ion Radiotherapy, Anticancer
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