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Purpose:Independentvalidation of IPSAalgorithm in obtainingsuperiortargetcoverageandreduceddose to organsat
risk, by comparingwith theresultsof otheroptimizationtechniquesin HDR brachytherapy.
Method and Materials: In a recentprostateHDR brachytherapyprotocolstudy(RTOG-0321) we usedananatomy
basedinverseoptimization techniqueknownas InversePlanningSimulatedAnnealing(IPSA), incorporatedasa beta
versionin thePlato TPSVersion 14.2.3(NucletronCorp.,Veenendaal,The Netherlands)in aneffort to satisfy thedose
constraintssetby theprotocolfor Prostate,Bladder,Rectumand Urethra.Betweentheperiod of June2005 and
November2006,20 patients receivedHDR boostdoseof 19 Gy in two fractionsto theprostate in addition to anexternal
beamdoseof 45 Gy with IMRT technique.3D Brachytherapytreatmentplans weregeneratedusing PlatoVersion
14.2.3.Dosimetrywasobtainedfor thefollowing optimization schemesin Plato, for thesamedoseconstraintsfor all the
patientstreatedduringthis time period: AnatomybasedIPSAoptimization,Geometricoptimizationon volumeandDose
Point optimizationon volume.Dosevolumehistogramswere generatedfor PTV and organsat risk for eachoptimization
method, from which V75 volumesfor Rectum,Bladder, andV125 volume for Urethraweredetermined.Also dose
homogeneity indexaswell asconformal indexfor thePTV wascalculatedfor eachoptimizationtechnique.
Results: Despitesuboptimal needle placementin someimplants, usingthesamedose constraintson all patients,IPSA
algorithm wasableto complywith thetight RTOGdoseconstraintsfor 90%of thepatients in this study,whereasit was
only 30 % for DPOandonly 5% for GO.
Conclusion: Anatomy basedIPSA optimization provedto bethe overallbestandfast techniquefor reducingthedoseto
organsat risk without compromisingtargetcoverage.


