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Purpose: Available deformableregistrationmethodsare ofteninaccuratefor largedeformations
encountered, for example,for therectumand bladder.Thepurposeof this work is to developa novel
approachto accurately and effectively registerlargedeformationsfor adaptive radiation therapy.

Method and Materials: A software tool combining a fastsymmetricDemonsalgorithm and theuse of
maskswas developedusingITK to registerCT imagesacquiredfromplanning andtreatment fractions.A
multi-resolution deformation is implementedto improve speed.In casesof large(<70% Dice’s coefficient
(DC), definedasoverlapdividedby averagevolume) organdiscrepancies,masksare usedto guidethe
deformation and concentratetheregistration on the organsof interest.Thetool wastestedfor deformations
of prostate,bladder andrectum and usedto calculateaccumulateddosefor multiple prostatetreatment
fractions.Thebladderand rectumvolume weremaskedwith a uniform intensity of -1000and1000
Hounsfield number respectively in boththeplanning andtreatmentimages.Calculation of theoverlapof
theseorgans is facilitatedby themasks.Themaskscanbemanuallyor automaticallygenerated.

Results: The deformableregistrationtool is ableto accurately registerorgansover differentdayswith
organoverlapsas low as36%DC. Theoverlapof theoriginal and deformedcontoursreaches97%DC.
Repeated registration with thelowestimage resolution canfurtherincreasetheoverlapto 99%. Registration
of 512x512x100 resolution imagestook 6-10 minutesdepending on thedegreeof disagreement.The
prostateand seminal vesicleswerecorrectly placedeventhoughtheyare not masked.The cumulativedoses
for fractionswith largedeformationwerecomputedandverified.

Conclusion: Thetool developedcanaccurately registerlargedeformationsand canbeeffectivelyusedfor
adaptiveplanning to correctfor interfractionalchanges.


