
AbstractID:9115Title: Optimal mix of electronandphotonenergies using linear
programming

Purpose:To find anoptimal mix of electron(and photon)energies for treatmentof
superficial lesions.

Introduction: ThePDD curvesof availableelectronenergiesfrequently do not matchthe
prescription depthsanddesireddepthdoses for superficial lesions.A mixtureof electron
(and photon)energieshowever canbeusedto createa compositePDD curvethatclosely
matchestheclinically requiredone.

Methods andmaterials: ThedesiredPDD is determinedeither manually, definingit at
severaldepths, or semi-automatically, definingonly thedoseat 1 mm and theproximal
anddistal90%depths.In this case, the50%and themaximumdepthswill beestimated.
An ExceltablecontainsPDDsfor all electronenergieswith 0, 0.5,..,2cm bolus. The
smallfield sizedependenceof thePDDs is neglected.ThetablealsoincludesPDDsof
photon beamswith multiple field sizes.Theusercan select multiple availableenergies
from thetable.
For optimizationcriteria specifying PDD valuesto fit, upper/lower limits and exact
valuesareall allowed.Inclusionof electron fields with bolusesandphotonfields is also
possible.Thescorefunctionis themaximum deviationbetweenthedesiredPDD values
andtheresultingPDD at thedepthsto befitted, while requestinglower,upper or equality
constraints (if defined).Theoptimization wasperformedwith thelinearprogramming
codeof MATLA B.

Results: Testsfor thecorrectnessof theoptimization anda numberof optimization tests
wereproviding goodmatch to thedesired PDD andsatisfyingthegivenconstraints.
Multiple exampleswill bepresented.

Conclusion:Themethodis simple, easy to use,andanoptimal PDD canbeachieved.
Sincetheprogramis written in MATLAB, it is transferable.

References:Gentry JR,SteevesR, PaliwalBA: Inverseplanningof energymodulated
electronbeamsin radiotherapyMed Dos31.259-268,2006


