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Purpose:

To include spatialinformation during multi-criteria treatmenplanning. Particulary, to study whether constrined optimization on the
voxd level allowsto deliberaely trade-off the dosedeliveredto one region of a volumeof interest(VOI) with regpectto otherclinical
goals.

Method and Materials:

We exterdeda stepwise optimization methodfor robotic radiosurgeryto interactivelymodify doseconstaintsonavoxd level. The
optimizationproblemis solvedusing linearprogramming, andeverytermin the objectivefunctionis matchedoy a corresponding
constraintClinical gods areaddessé separatly andmaintainedusingtheconstraintsA tradeoff amongthe clinical goalsis then
exploredby a seriesof optimization steps.For visualizatio, VOIs are represated by a 3D grid of sphereswhereeachsphere
repreentsa voxel andcanbe sdectedin a 3D sceneConrstrantsonthedasein the seleced voxelscanbe consideredndependently
for subgquentbptimizaion steps Themethodwasapplied to a prodate case where we studiedtradeoffs with respectto the
maximum dosein theredum.

Results:

Relaxirg theupperdos bourd on a sd of voxelsin the prodatelobesby 150 cGy allowedto reducethe maximumredum doseby
100cGy. Likewise,arelaxationof thelower dos bound on afew voxelson the prostatesurfaceby 100 cGy allowedto furtherreduce
the maxmumdosein th recumby 157 cGy.

Conclusion:

Spatid informaton is notavailable from cumuhbive statistcs typically used ascriteria for treatmenplanning. Our resultsindicatethat
it is possibleto includespatialinformationin interactve multi-criteriaoptimization. The proposednethod canbe usedwhenclinical
goalscanbeexpresseavith repectto a subregiorof a VOI.
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