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Purpose: Theconventionatreatmentplanningparadigmnvolvesa plan-and-evaluae
followed by a modiy-if-necessaryapproach. We describean IMRT treatmet planning
frameworkin which multiple plansthatdiffer in theinput constieintsaregeneratd per
case prior to evaluation We aso descibe a decisionsupport-system(DSS)for evaluating
andrankingmultiple plansandhypothesizethatthe planningsurface canbe modeled
usingquadrationodding.

Methods and Materials: Onehundedtwenty-five plansweregeneratedsequentiallyfor
aheadandneckcaseand a pelvic caseby varyingthe dose-volumecondraintson each
of the OARs.A DSSwasusedto rankplansaccordingo DVH and equivalentuniform
dos (EUD) valuesusingcompositecriteria and pre-emptive sdection. Two methodsfor
ranking treatmentplanswere evaluded: compositecriteria andpre-emptiveselection
Theplanningsurfacesorrespondingo the 125-plansetsweremodded usingquadrdic
functionsby formulatingthe problem asalinearprogran.

Resuls: TheDSSprovides an interfacefor the comparisorof multiple planfeatures
Planrankingusingboth compositeandpre-emptivecriteriaresultedin thereductionof
planspacedo 1-3 “optimal” plans. The planningsurface modelshadgood predicive
capabilitywith respetto bothDVH and EUD valueswith fit errorsof < 6%. Models
generatedy minimizing the maxmum relativeerrorhadsignificantly lower relative
errorsthanmodelsobtaned by minimizing the sumof squarel errors.Theinter-
depemlenceof OAR-OAR propertiescould be succeshully inferredfor bothclinical
caesthroughtheuseof contourplots, which represet projectionsthrough the multi-
dimensionaplanpropety space

Conclusion: TheDSScan be usedto aid the planner in the selectionof the mog
desrableplan.Thecolledion of quadraic modelsconstruted from theplandaain order
to predictDVH andEUD valuesgenerdly showed excellentagreement with the actud
planvalues.
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