
AbstractID: 6534 Title: Objective assessment of deformable image registration in
radiotherapy - a multi-institution study

Purpose:
Theloomingpotential of deformable alignmenttools to play anintegralrole in adaptive radiotherapysuggestsa needfor objective
assessment of thesecomplex algorithms. Currentstudiesof accuracyrequire analytically generateddeformationsapplied to sample
imagedata,or useof contours or bifurcations,with inherentuncertainty aswell aspotentialbias,asthesevisible featuresare likely to
dominatethelocaldeformation parameters.

Method and Materials:
A deformablephantomwasembeddedwith 48 smallradiopaquemarkers, placedin regionsvarying from high contrastto roughly
uniform regional intensity, and small to largeregionaldiscontinuitiesin movement.CT volumesof this phantomwereacquiredin
two differentdeformation states. Af ter manuallocalization of marker coordinates,imageswereeditedto removethemarkers.The
resulting imagevolumesweresentto 4 collaboratinginstitutions,eachof which hasdeveloped previously published deformable
alignment toolsroutinely in use. Al ignmentsweredone,andapplied to thelist of referencecoordinates. Thetransformedcoordinates
werecompared to the actual markerlocations.

Results:
5 alignment techniquesweretestedfrom the4 institutions. All algorithmsperformedgenerallywell, ascomparedto previous
publications. Average errorsin predictedlocation rangedfrom 1.7-3.9mm, dependingon technique.No algorithm was uniformly
accurateacrossall regionsof the phantom,with maximumerrors rangingfrom 5.5– 15.4mm. Largererrors were seenin regionsnear
significantshapechanges,as well asareaswith uniform contrastbut largelocal motiondiscontinuity.

Conclusion:
An objectivetestof deformable alignmentis feasible. Reasonable accuracywasachieved, althoughvariable errors in differentregions
suggestcaution in globally accepting the results from deformablealignment. Valuablefeedbackfrom investigators is beingappliedto
developmentof furthergenerationsof deformablephantomsfor alignmentexperiments.
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