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Purpose: Most protontherapybeamdeliverysystemsstill usepassivescatteringand designpatient aperturesandcompensators

undertheassumptionof static anatomy.Treatmentof movingtumorsis typically avoided.We investigatedthepotential of proton

therapyto treatlung tumors underfreebreathingconditionsvia a MIP-baseddesignof theapertureandcompensator. Dosimetric

effect evaluation of this approachwas comparedto two other strategies basedon patient-specific Internal Target Volumes

(ITVs). Method and Materi als: A ten phase4DCT treatmentplanningstudywas performed for a 3-field treatment of a lung

patient. GTVs andnormaltissuestructuresweredelineatedon 4DCT images.MIP imageswere generated by reassigningeach

pixel value to the maximum pixel valueencounteredin all 10 phases.Threesetsof treatment plansweregenerated:Plan ITV EOI,

Plan ITVMOE, and Plan ICTVMIP using the correspondingly designedpatient aperture and compensator. Patient aperture and

compensator were respectively optimized to ITVs derived from end-of-inhale or mid-of-exhale with 3D motion margins,or

internalclinical tumor volume (ICTV) derived from MIP images.DVHs were calculatedon ten phasesusing the samebeam,

apertureandcompensatorparametersto verify target dosecoverageanddose to normaltissuefollowing a prescribeddose72Gy

to thetumor. Results: PlanICTVMIP assuredthedoseto 99%of theCTV (D99) throughtenphases(AVG=97.40%, MIN=96.40%,

SD=0.5), compared to theresultsfrom PlanITVEOI (AVG= 71.00%, MIN =37.60%, SD=18.9) andPlanITVMOE (AVG=94.70%,

MIN=83.50%, SD=4.0). The averagemeanlung dosefor eachstrategy was14.60Gy (Plan ICTVMIP), 14.70Gy (Plan ITV MOE),

and 15.20Gy (Plan ITVEOI). Conclusion: The MIP-basedpatient apertureand compensator designprovidessuperior tumor

coverageand similar doseor lowerdoseto normallung tissuecompared to thedesignsbasedon ITVs derivedfrom end-of-inhale

or mid-of-exhalewith 3D motionmarginscalculatedfrom 4DCT.


