
AbstractID:6400 Title: IntensityModulatedradiotherapyof BreastCancerUsingDirect-Machine-
Parameter-Optimization
Purpose: To design anefficient step-and-shotIMRT techniquefor breastCA andcompare the resultswith otherestablished
treatment planning techniques.

Methodsand Materials: Thetechniquewasbasedon a modifiedDirectMachineParameterOptimization(DMPO) method,where
someof theinverselyoptimizedsegmentswereadjustedby theuserin orderto allow for skin “f all-off”. During DMPO, the
optimizedfluencewas convertedinto segments wherethesegmentshapeandweightbecamepartof theoptimization; thereby,forcing
segments thatdid not satisfy the requirementsto bediscarded.A setof 20 breastCA patientswasused to developthetechniqueand
compareit with a 3D-conformal with optimizedwedgesanda forward-optimizedtechniquewith manuallydefinedsegments.

Results: Dosedistributionand DVH analysis of all patientplansresultedsuperiorPTV coveragewith betterdosehomogeneityand
lower lung andheartdosesfor our IMRT technique,comparedto thetwo othertechniques.Thenumberof segmentscanbe
controlled by theuserandthe resultedMUs for delivery arelessthatthoseneededfor the3D-conformalwith optimizedwedges
technique.

Conclusions: DMPOcanbeeffectively usedon a routinebreastIMRT treatmentplanningsinceit allowstheuserto modify the
numberandshapesof selected segments quickly andefficiently. Thus,this methodsolvestheissueof patientandPTV setup
uncertaintyandmotionby allowing the creationof “fall -off” definedby the user,on patient-to-patientbasis. Thetechniquecanbe
easilyextendedto 4-field planswerethetwo anterior andposterior oblique fields are added for more complex PTVs. Doseuniformity
to thePTV (dueto theelectronic compensation) andlowerdosesto thelungsandheartarethe majoradvantagesof our method.


