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Purpose: To investigatewhether IMRT optimization basedon generalizeequivalentuniform dose1 (gEUD) objectivesfor target
volumesand organsat risk (OAR) alike canleadto superiorplansasopposed to multiple dose-volume(DV) basedobjectivesplans,
for intact breastandpostmastectomy chestwall (CW) cancer.

Methodsand Materials: FourIMRT planswith six or sevencoplanar6-MV beamswerepreparedfor a numberof chestwall and
breastCA patients(10 patients). The first threeplansutilized our standardin-housephysician-setof DV objectives(phys-plan),
gEUD-basedobjectivesfor the OARs(gEUD-plan), andmultiple, “verystringent”,DV objectivesfor eachOAR andPTV (DV-plan),
respectively.Thefourth wasonly beam fluenceoptimized plan(FO-plan),withoutsegmentation andutili zedthesameobjectivesas
in theDV-plan. Thelatterplan wasto beusedasan“optimum” benchmark withoutthe effects of thesegmentationfor deliverability.
Variousdosimetric quantities, such as meandose(Dmean) for heart,contralateral breast,and contralaterallung; andV20 (volumeof
organreceiving 20Gy)for theipsilateral lung were employedto evaluateour results. .

Results: For all patientsin this study,we haveseenthatthegEUD-basedplansallow greater sparingof theOARswhile maintaining
excellenttargetcoverage. Theuseof gEUD allowsselectiveoptimization of thedosefor eachOAR andresults in a truly
individualizedtreatmentplan.

Conclusions: gEUD requiresa smaller numberof parametersfor optimization and allows exploration of a muchwider spaceof
solutions, thereby makingit easier for the optimization systemto balancecompetingrequirementsin searchof a better solution.
Thus,gEUD optimizationcan beusedto searchfor or evaluate plans of differentDVHs with thesamegEUDs. This methodcanbe
efficiently usedin routine clinical IMRT treatmentplanning.
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