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Purpose: To quantifyprotonradiotherapy dose reductionin theprostatetarget volumedueto thethree-dimensionalmovementof the
prostate basedon ananalysisof dose-volume histograms(DVH).
Method and Materials: Twelve prostate cancerpatientswerescannedin a supinepositionanda targetcontourwasdelineatedfor
eachusing a protontreatmentplanning system.To simulate target movement,the contourwasdisplacedfrom 3 mm to 15 mm in 3
mm intervalsin thesuperior to inferior (SI), inferior to superior (IS), anterior to posterior (AP), posteriorto anterior(PA), andleft to
right (LR) directions.
Results:For bothintra- andinterfractional movements, theaveragecoverageindexandconformity indexof thetargetwerereducedin
all directions.For interfractional movements, themagnitudeof dosereduction wasgreaterin theLR direction thanin theAP, PA, SI
andIS directions.While thereduction of targetdose wasproportional to the magnitudeof intrafractionalmovementin all directions, a
proportionality betweendose reduction andthemagnitudeof interfractionaltargetmovementwasclearonly in theLR direction. Like
the coverage index and conformity index, the equivalent uniform dose(EUD) andhomogeneityindex showedsimilar reductionsfor
both typesof targetmovements.
Conclusion: Small targetmovements can significantly reducetarget proton radiotherapydose during treatmentof prostatecancer
patients. Attention should be given to interfractional target movement along the longitudinal direction since image guided
radiotherapymaybeineffectiveif marginsarenot sufficient.


