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Purpose: Prioritizedprescription optimizationis a method of IMRT treatmentplanning
which solvestheoptimization problem step-wise,first by determiningthebest
performanceof a high-priority objective andthenconvertingit to a constraintaslower
priority goalsare optimizedin turn. This system is fully automated;however, thereis a
variablevaluewe call ‘slip’ factor which determinestheamountof degradationallowed
after eachpriority is addressed.Thepurposeof this work is to investigateanapproachto
automatingselection of theslip factor.

Method and Materials: We proposea new versionof prioritizedprescription
optimization that,after each step, estimates thedesired valueof theslip factorfor the
nextstep. We estimate, to first order, therateof changeof theobjectivefunctionwith
respectto small perturbationsin theslip. We then apply theSensitivityTheoremto
analyzetheeffectof theslip factor. In summary, aftersolvingthefirst problemand
obtaining thesolution to thefirst step, wI

, we plug thevalue of wI into a closed-form
expressionof theLagrangemultiplier vectorλλλλ(0) to getλλλλ(0), andthenusethelast
element of λλλλ(0) to computethefirst-orderapproximation model for theoptimalobjective
valuewith variable slip.

Results: We usetheSensitivity Theoremand Lagrangemultipliers to derive a first-order
approximationmodelfor theoptimal objectivefunctionvaluefor a givenslip factor. On
this basis, we proposeto automatically select slip valuesbased on theexpectedgainin
theobjectivefunction.

Conclusion: We havedevelopeda mathematicaltheoryand framework which allowsus
to automatetheselection of theslip factor in prioritizedprescription optimization,based
on a local linearapproximation. This proposalis thesubjectof ongoing tests.


