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Purpose Spot scannedbeamdelvery can be used to implementintensity modulatedproton
therapy (IMPT) to better conform dose distributions to the tamget volume. Unlike passie
scatteringbeam delivery techriques, the intemplay of the infra-fraction organ motion and the
discretespots scanning can introduce ‘hot and ‘cold spots.We investigatedthe variation of
compuer simulateddelivered dos, and the improvenerts for motion effectsby scaniing with
multiple beamwidths sothatregionsthatneedechighe resolutionhadsmaller bean widths.
Method and Materials: The simuation wasdonefor one-dimensonal spotsscaned with target
motion. The motion patternwasrecordedfrom anactua patientbreathingnormdly. The andysis
wasmadefor arangeof beamwidths andnumberof repainting. The beamwidthswerechoserto
benarrowatthe edgeand wider in the centerof thetargetin orderto providethe bestefficiency
Results The variation in delivered dose can be 100% more than plamed when there is no
repainting. After 10 repantings, the variation of dose distribution is reducedto 5% or 20%
deending on beamwidth. Beam width modulation appracheshigh uniformity faser as the
numberof repantingsincreaseswithout the compensatiof confomity.

Conclusion: The dosimetriceffect of the intrafraction targetmotion is a function of the beam
width and number of repaintings. The simulation showed that the interplay produceslarge
inhomogeneities. A wider bean can improve the uniformity, with the side effed of a large
perumbra Multiple repainting andfractionationalso smoothout thesevariations,with the costof
increased totd treament time. Beamwidth modulation has shown a good balanceof thesetwo
factorsandis expectedto be a delivery techniqueto achieveboth high uniformity and conformity
aslong assufficient numbess of fractionsor repainting.



