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Purpose:
To include spatialinformation during multi-criteria treatmentplanning.Particularly, to study whether constrained optimizationon the
voxel level allowsto deliberately trade-off thedosedeliveredto one region of a volumeof interest(VOI) with respectto otherclinical
goals.

Method and Materials:
We extendeda stepwise optimizationmethodfor robotic radiosurgeryto interactivelymodify doseconstraintsona voxel level.The
optimizationproblemis solvedusing linearprogramming,andeverytermin theobjectivefunctionis matchedby a corresponding
constraint.Clinical goals areaddressed separately andmaintainedusingtheconstraints.A trade-off amongtheclinical goalsis then
exploredby a seriesof optimizationsteps.For visualization, VOIs are representedby a 3D grid of spheres,whereeachsphere
representsa voxel andcanbeselectedin a 3D scene.Constraintson thedosein the selectedvoxelscanbeconsideredindependently
for subsequentoptimization steps. Themethodwasapplied to a prostate case,where we studiedtrade-offs with respectto the
maximum dosein therectum.

Results:
Relaxing theupperdose bound on a set of voxelsin theprostatelobesby 150cGyallowedto reducethemaximumrectum doseby
100cGy. Likewise,a relaxationof thelower dose bound on a few voxelson theprostatesurfaceby 100cGyallowedto furtherreduce
the maximum dosein th rectum by 157cGy.

Conclusion:
Spatial information is not available from cumulative statistics typically usedascriteria for treatmentplanning. Our resultsindicatethat
it is possibleto includespatialinformationin interactive multi-criteriaoptimization.Theproposedmethodcanbeusedwhenclinical
goalscanbeexpressedwith respectto a subregionof a VOI.
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