Abstra¢ID: 6679Title: Dosimetic evaluationof MIP-basea patientapertureand compensatodesigns
to treatlung cance usingprotontherapyunderfreebreathng conditions

Purpose: Most protontherapybeamdelivery sysemsstill usepassivescatteringand designpaient gpeturesand compesators
undertheassunption of statc aratomy. Treatmenbf movingtumorsis typically avoided We investigaedthe potental of proton
therapyto treatlung tumas underfree breathingconditions via a MIP-based designof the apertureand compensaor. Dosimetic
effect evduation of this approachwas comparedto two other strateges basedon patient-specifc Internd Target Volumes
(ITVs). Method and Materials: A ten phase4DCT treament planningstudy was performed for a 3-field treamentof a lung
patiert. GTVs and normaltissuestructureswere delineatedon 4DCT images. MIP imageswere geneated by reassigningeach
pixel value to the maxmum pixel value encounéredin all 10 pha®s. Threesetsof treatmat plansweregenemated:Plan ITV go,,
Plan ITVyvoe and Plan ICTV e using the correspndingly designed patient apeture and compensatr. Patient aperture and
compensato were respectiely optimizedto ITVs derived from endof-inhale or mid-of-exhale with 3D motion margins,or
internalclinical tumor volume (ICTV) derived from MIP images.DVHs were cdculatedon ten phasesusingthe samebean,
apertureandcompensatomparameterdo verify target dosecoverageanddose to normaltissuefollowing a presciibed dose72Gy
to thetumor. Resuts: PlanICTV v assuredhe doseto 99%of the CTV (Dgg) throughtenphasegAVG=97.40%, MIN =96.40%,
SD=025), compaed to theresultsfrom PlanITVeo (AVG= 71.00%, MIN =37.60%, SD=18.9) andPlanITVuoe (AVG=94.70%,
MIN=83.50%, SD=4.0). The averagemeanlung dosefor eachstrategy was 14.605y (Plan ICTV ), 14.70Gy (Plan ITV vog),
and 15.20Gy (Plan ITVeo). Conclusion: The MIP-basedpatient apertureand compenstor designprovidessugerior tumor
coverageard similar doseor lowerdoseto normallung tissuecompare to thedesignsbasedon ITVs derivedfrom end-of-inhale

or mid-of-exhale with 3D motionmarginscalculatedrom 4DCT.



