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Purpose: Currentlythere are no commercially available toolsto generatecomposite
planswhen theindividual plans were generatedon differentimagesets. Without a
composite plan,someof theimportantdosimetrical parameters,suchastheoverall tumor
coverage,thevolume irradiated of critical structuresaredifficult to obtain for theoverall
treatmentevaluation.This paper introducesa methodto generatecompositeplansover
multi radiotherapy treatment modalities,andmulti-stageplansusing deformable image
registration.

Method and Materials: Two caseswerestudied.Case1 was a prostatecancer with
externalbeamIMRT and interstitial seedimplant. Case2 wasa lung cancerwith two
treatmentplansbasedon two separate CT imagesets.. Thin-platespline(TPS)and
optical flow method(OFM) wereusedto generate deformationimagemaps. The
deformationswere verified by mappingthedeformedimage set back to theoriginal
imagesetandcomparing. Thedeformation matriceswerethenappliedto thedose
matricesanddosesweresummed. In thecaseof theprostatecancera local biological
effectivedose(BED) correction wasapplied prior to thedeformation andsum.

Results: Themapping of thedeformedimageset backto theoriginal showedagreement
within a voxel in over 99%of thevolume. Composite plansandDVH weregenerated for
both thecases.Theuseof local BED showedsignificantchanges in dosesto normal
tissues.

Conclusion: Thegeneratedcompositeplansusingdeformableimageregistrationare
informative andvaluable in overall treatmentplanevaluation.Theuse of local BED
calculationsmustbeincluded whencombiningtreatment modalities suchas
Brachytherapyandexternal beam.
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