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Purpose: A tacit assunption madein currert inverseplanring algaithmsis tha all points within a structure (target or sensitiveorgan)are
equialert, asreflectedby the factthatthe doseprescrption, weighting factors and dosevolume constraitts are generally imposeda priori

on a structurespecifc bags. This sefously limits the IMRT soluion spaceand compromiseghe achievabledosedistribuions The purpose
of thisstudy is to developanovd IMRT inverseplannirg frameworkwith a moregeneravoxelspecific penalty.

Methods: Different from converional inverse planningin which the same penaty (objective)functionis usedfor all voxels here we assign
eachvoxel a penalty proportional to [D, (i) — D, (i)]" , where D, and D, are computedand prescibed doss, respetively, andn; is a
voxd-speific exponentln this way, we “break” the implicit corstrairt that a structure is a matherretically uniform entity with all voxels
havingthe same“identity”. The seeminglyinsolvable task of deternining a large numberof voxelspecfic { n, } is dedt by heuisticaly

relatingthemto the dosesthey receive. The optimization startsfrom a uniform valueof n; = 2 and, duringtheiteratve optimizaton process,
then, 's aretregded aspart of the systemvariablesand are updatedogeterwith the beamletweights. If a voxelis overdesed,for example,

it meansthatthevoxd is not penalized sufficiently andthealgorittmwill automaticallyincreasehevalueof n, , andvice vers.

Results: A voxeldepement pendty schene is edablishedfor IMRT inverseplanning. The formalism properly modds the intra-organ
tradedf and allows the optimizer to accesssolutions that would otherwise be inaccestble. Our phantomand clinical headandneck case
studiesshow thatmuchsupeior treatnentplans canbe obtainedasconparedwith the convertional approaches

Conclusion: Voxel-basedperalty schemeleadsto sulstantiallyimproved IMRT dosedistributions and allows us to maximally utilize the
IMRT technology



