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With increasedlongevity, moreprostate cancer patientswith hip prosthesisare
anticipated. Prostheticdevices havehigh atomic numbers (Z) andproducedose
perturbationthatis dependent on Z, beamenergy,anddepth.TG-63 provided
recommendationsfor high-Z prostheticdevicesin 3D conformal therapy. In IMRT, the
dosimetric implicationof thehigh-Z prosthesis remainsuncertain which is investigated in
this collaborative study with 10 different treatmentplanningsystems(TPS). Planning
targetvolume(PTV), and theorgans at risk (OAR) namely, thebladder,therectumanda
bilateral titaniumhip-prosthesiswere contouredon a CT data set of a patientandsent to
eachcollaboratorwith proper guidelinesfor beamarrangements,energyanddosevolume
constraints for planning. Dueto significantstreakingartifacts in theCT data,users were
encouragedto usetheir own methodto correctfor redistributionof CT numbers, and
assign theappropriateelectrondensities. Sincedose perturbationis significantfor low
energyand lesssensitive with multiple fields,equallydistributed7-fields were planned.
Beamenergywasalsostudiedfor comparison. Onecommonconstraint, 95%PTV must
receiveat least95%of dosewasstrictly followed by eachplanner. A variety of dose
algorithmswereusedin different TPS, suchaspencilbeam,superposition,and
convolution. Althoughtheresultsof someplanningsystemsarecloserto eachother,in
general,thereis a wide variation in dosedistribution in PTV andtheOARs,as well as the
minimum, themaximumandthemediandoseswhich arecommonlyused in plan
evaluation. Thevariation in MU andthenumber of segmentsalsovary significantly.
High energy beamprovidedslightly betterbut not significantdosedistribution.Ranking
of TPScannotbeestablished basedon a singleclinical case. A well-controlledphantom
studyis plannedto validatethemerit of each TPS.


