AbstractID: 8772 Title: Use of deformable image registration in generating composite
plans over multi treatment modalities and multi-stage planning

Purpose Currentlythere are no commerdally availeble toolsto generatecomposite
planswhen theindividual plans were generéed on differentimagesds. Without a
compode plan,someof theimportantdosimetrial paameterssuchastheoverall tumor
coveragethevolume irradiaed of critical struduresaredifficult to obtan for the overall
treatmentevaluation.This pape introducesa methodto generateeompositeplansover
multi radiotherapy treament moddities, andmulti-stageplansusng deformale image
registration.

Method and Materials: Two casesverestudied.Casel was a progatecance with
externalbeamIMRT and interstitid seedimplant Case2 wasalung cancemwith two
treamentplansbasedn two sepaate CT imagesets.. Thin-platespline(TPS)and
optical flow method(OFM) wereusedto generde defomationimagemaps. The
deformationswere verified by mappingthe deformedmage set bad to theoriginal
imagesetandconparing. Thedeformdion mariceswerethenappliedto thedose
matricesanddosesveresumned. In the caseof the prodatecanceralocd biologicd
effectivedose(BED) corredion wasapplied prior to the deformdion andsum.

Resuls: Themappirg of thedeformedmagesd backto the original showedagreemaet
within avoxelin over 99%of thevolume. Composte plansandDVH weregereratel for
both the cases.Theuseof locd BED showedsignificantchangs in dosego normal
tissues.

Conclusion: Thegererated compositeplansusingdeformablémageregistrationare
informatve andvaluale in ovemall treamentplanevaluation. Theuse of local BED
calculationamustbeincluded whencombiningtreament modalities suchas
Brachytrerapyandexternd beam.
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