AbstractlD:6954Title: DosePaintingWith IntensityModulatedProtonTherapyand
IntensityModulatedX-ray Thergy: a Comparison

Purpose: To compae intensdty modulated protontheragy (IMPT) versusintersity modubted x-ray therapy (IMXT) for thedelivery
of noruniform dosepre<criptionsbasd on hypoxa-imaging,so-caled dosepainting.

Materials and Methods: IMXT ddiveredwith helical tomoherapy(HT) was comparedo IMPT deliveredwith spotscannirg (SS)
anddistalgradienttracking (DGT). ThenovelDGT methodplacesheamspds wheredoseprecription gradientsoccuralongthe
pendl beamaxis. Fundamentatiosimetricpropertes of eachmodality wereassesseby creating optimizedplansfor 144 varationsof
acylindrical phanbm with six boog regionsembeddednside a basetumor region. Clinical cagswith biologically corformal dose
presciptionsbasedon PETwith the ®:Cu-ATSM hypaxia imagingradioptarmaceuticaiereplannel. The effects on thenonunibrm
dosedistribution of delivering IMPT on a 180°arcversusequispacedbeamsspreadover 360°wereinvestgated.

Results: Phantomstudiesshowedthatnonunform doseplan quality for tomotherapy,SS andDGT, wassimilar, butDGT planswere
mostsensitive to phantomsizeandboostregionproximity. IM PT reduced normaltissueintegraldoseby a meanfactor of aroundtwo
relativeto IMXT . Clinical dosedeviationsfrom the prescription were cormparabé for all modaliies, butarc IMPT deliveries
markeally reducechormaltissue doseand improved critical structuresparirg withoutcompiomisingthe dosedistributionin thetumor.
Conclusions: In thetargetvolume, IMX T andIMPT deliver conparablenonunifam dosedistributions. IMPT offersimproved
integral normaltissuedoseandspaing of critical structureoverIMXT, aswasthecas for uniform dos deliveries DGT reduces
requiredbeamspotsby a factor of aboutthreerelativeto SS. IMPT dose paining will require similar managerent of intrafractiona
paient motion asfor IMXT, with theadditionalconsideratdn of proton spotplacementuncetainty.
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