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Purpose: To analyzethe effects of multiple gUD-type (convex)congraints on thereaulting dosevolumedistribuion/histogram
(DVH). A key motivation for thiswork is to find a corvex optimization altemativeto (non-convex)patial volumeconstraintsn
IMRT optimization.

Method and Materials: A formal mathenatical frameworkfor analysisof the effectsof multiple ggUD-type constraintonthe
resultirg DVH is propod. Theframeworkrelies on interpreing DVH asa cumulative probability distribution of theunderlying
“random”, i.e., unknown variable, represeating doseto a voxel. Consequeihy, the analysisof the effects of gEUD-basedcongraints
on DVH is rephrasedh tems of the effects of moment of therandomvariableon its distribution, which correspondso a well-
recognize moment problem in mathematics.

Results: Givena setof gEUD-type constaints we demongtatehow to computetheworst —in a sensef geneatingthelargestvolume
ratio receving a fixed dose- dosevolumedistributions that s&tisfy theseconstraints.

A genealization of gEUD-basedconrstraints the GeneralizedvlomentConstraint{GMC's), is proposedyith therationalebehind
GMC'’sto providemore moceling flexibility for IMRT optimization.

A potertial applicabilityof the approad is discussed Applicahlity aralyss is basedon proximity of a family of dosedistributions,
satisfyingafixed setof GMC'’s, to thedesred “ideal” dosedistribution. We usea hypothetcal prostatecancepatient’srectumasan
exampe.

Conclusion Thenewly proposedconvexGMC-basedlosedistribution modeling framework hasa potentialto serveasaviable
alternaive to partal volumeconrstraintsin IMRT optimization at leastfor somecritical structuresTo namea few potental benefits of
our approachwe mertion globd solutionto IMRT optimization problemthatminimizesproximity of a physicallydeliverableplanto
the desira “i deal” physician-preseibedplan,andbetter controlovertheresuting dose distributions.Furtherinvestgaton of the
appoad is requredandis ongoirg.



