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Purpose:

To accelerate imagedeformation and registration for AdaptiveRadiation Therapy (ART), we proposea

piecewise rigid-body imageregistration(PRIR). This algorithm is fasterthanfull deformableregistration

by up to a factorof tenwithout sacrifi cing accuracy.

MethodsandMaterials:

Deformable ImageRegistration (DIR) may not reflect the biomechanicalcharacteristics of the anatomy.

In short, DIR may try to deform thebody in waysthatarenot physically possible. Fluid dynamicmodels

were adopted to addressthis problem. However, DIR consumestoo much time to be utilized for routine

clinical ART. PRIRconsiders the biomechanicalcharacteristicsof the anatomy while retaining the speed

of rigid-body transformations. First, we import contours from a RadiationTherapyPlan(RTP) through

DICOM-RT. We assume that the contour delineatesan organ (or tumor), which is modeled as an

independentrigid-body. Two imagesets(planning CT andConebeamCT) werealignedwith our rigid-

bodyregistration usingSpatial WeightedMutual Information(SWMI) . Then,rigid-bodyregistration was

performed with each organindependentlyfrom the rest of imageusing Mutual Information or SWMI.

Users canselecta specific type of registration: full translationandrotation,3-D scaling,or 2-D scaling by

consideringbiomechanicalcharacteristics.One prostate case(9 imagesets)andone head-and-neck case

(7 imagesets)weretested.

Results andDiscussion:

Our imageregistrationfor 6 contouredorgans took 95seconds on average. We succeededin transforming

deformable contoursfrom RTPimages to daily cone beamCT images. Our methodcanbe utili zed to re-

optimize plans for Adaptive Radiation Therapy. The speed can be further improved with parallel

processing.Accelerating deformable registrations is critical for implementing real-time ART. (This work

is partly supportedby SusanG. KomenBreast FoundationGrant:BTCR126506)


