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Purpose: To develop a general image processing anddosecomputation procedurethat allows for the accumulation of accuratedose

distributions for purposesof both outcomeresearchand IG-ART (image guided adaptiveradiation therapy).  We applied the

procedure to cone-beamCT head-neck cancertreatmentcases, aswell asTomotherapyMVCT (mega-voltageCT) GYN andprostate

cancertreatmentcases.

Method and Materials: The image processingprocedures include preprocessing, rigid and deformable registration, mesh- based

structure contour propagation, and image volume composition for dose re-computation. The dose processing includes dose

recomputationon the daily CT or the composed CT volume, deforming andregisterthe daily doseto the planningdose space, dose

accumulation, evaluating of the accumulateddoseagainst theplanneddose.Accuracyof imageregistrationis very important for the

entire procedurebecauseit determinesthe accuracyof all later subsequent steps. In order to improvethe accuracy, we preprocessed

the CT images before the registrationstep by using various methods, including edge-preserving smoothing, Gaussianlowpass

smoothing, contrastenhancement, window-level intensity transformation, andbowel gaspocket paintingfor abdominal regions. We

used MI (mutualinformation) based algorithm for rigid imageregistration,andapplied the Horn-Schunckoptical flow algorithm for

deformable imageregistration.We useda mesh-basedalgorithm for structurecontourdeformation, interpolation andsmoothing.

Results: By applying thesepre-processing procedureswe wereable to achieve improvedimageregistration results.The computed

imagedeformation fields were then usedto propagatethe structure contours from the kVCT to the current daily CT image, which

could beusedfor dosedeformation or re-computation.

Conclusion: We havedeveloped a procedureof imageprocessing anddosecomputation to support the accumulationof ‘ true’ dose

distributions. Thesemethods could be used in both radiotherapyoutcome research andadaptiveradiotherapyapplications.Partially
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