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Purpose:Theconventional treatmentplanningparadigminvolvesa plan-and-evaluate
followed by a modify-if-necessaryapproach. We describean IMRT treatment planning
frameworkin which multiple plansthatdiffer in theinput constraintsaregenerated per
case prior to evaluation.We also describe a decision-support-system(DSS)for evaluating
andrankingmultiple plansandhypothesizethattheplanningsurface canbemodeled
usingquadraticmodeling.

Methods and Mater ials: Onehundredtwenty-five plansweregeneratedsequentiallyfor
a head-and-neckcaseand a pelvic caseby varyingthedose-volumeconstraintson each
of the OARs.A DSSwasusedto rankplansaccordingto DVH and equivalentuniform
dose (EUD) valuesusingcompositecriteria and pre-emptive selection. Two methodsfor
ranking treatmentplanswere evaluated:compositecriteria andpre-emptiveselection.
Theplanningsurfacescorrespondingto the125-plansetsweremodeled usingquadratic
functionsby formulatingtheproblem asa linearprogram.

Results: TheDSSprovides an interfacefor thecomparisonof multiple planfeatures.
Planrankingusingbothcompositeandpre-emptivecriteria resultedin thereductionof
planspaceto 1-3 “optimal” plans.Theplanningsurfacemodelshadgoodpredictive
capabilitywith respect to bothDVH and EUD valueswith fit errorsof < 6%. Models
generatedby minimizing themaximum relativeerrorhadsignificantly lower relative
errorsthanmodelsobtained by minimizing thesumof squared errors.Theinter-
dependenceof OAR-OAR propertiescould besuccessfully inferredfor bothclinical
casesthroughtheuseof contourplots,which represent projectionsthrough themulti-
dimensionalplanproperty space.

Conclusion: TheDSScan beusedto aid theplanner in theselectionof themost
desirableplan.Thecollection of quadratic modelsconstructed from theplandata in order
to predictDVH andEUD valuesgenerall y showedexcellentagreement with theactual
planvalues.
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