AbstractlD:7388Title: Protondosecdculation incorporatingrespiratorymotion

Proton dose calculation inco rporating respiratory
motion

Purp ose

Protonsare sensiive to the tissuedensty variationsin the beampath. The doseactually
deliveredcould be incorredly prediced by the static patientmodelin the presene of

significantorganmotion. The purpo® of this work was to investigatemethodso predict

dos deliveredto the patients by incorporatingregiratory motion effectsinto protondose
calculation.

Method

The convolution method and dired simulation method were implemened. For
convoluion method,the dosedistribution calculatel for the exhale phasewasconvolved
with a onedimensional asymmeric probability distribution function (PDF) along
superiorinferior (Sl) direction. For direct simulationmethod, the organ posiion change
was simulated by moving the co-planar beamsin the diredion oppositeto the organ
motion. The dose distribution was recdculated for ead simulated postion, and
combinedwith theweights deteminedby the sane PDF usedby the convoluion method.
Themehodswereevduatedon a 2-beamanda 3-beamesophagugproton tregmentplan
in whichthe TV methodwasusedto compenstefor theregpiratorymotion.

Result

Thereweresignificantdosedeviationsdueto respiratoy motion at the air-tissuejunction
pempendicula to the organmotion direction, andat the superiorandinferior edgesof the
static dosedistribution. Diff eren@s up to 15% were observed in the targe region and
30%in the air-tissueregion beweea the motionencodeddose distribution andthe static
dose distribution. Examindion of the dosevolume histogram indicatedthattwo mettods
yieldedvery closeestimation of respirabry motion effecton dosedistribution.

Conclusion

The convolution methodis nealy equivalentto the direct simulationfor protonfor the
studiedesophagusase Incorpaation of the organ motion could leadto a more realistic
edimationof dosedistributionfor protontreatmenplans.



