AbstractlD 7282Title: Threedimensonal deformableimageregistrationusing ALE movingmesh

Purpose: Arbitrary Lagrargian-Eulerian (ALE) moving meshis a finite-elementbasedtechniquetha preservesnassand topology
during deformation.We have devebpeda two-dimensbnal (2D) imageregistation methodusingAL E moving mesh This studyis
aimal to extendthe methodfor threedimersional(3D) deformalbe imageregistation

Method and Materials: The imageregistraion is contourbased.3D structure are reconstructedusing slice images.A dynamic
conbur methodis usedto egablish the corregpondenceof the surfacepoints betweenareferenceémageandatamgetimage ALE mesh
is generatedin the referene image With the correspondencef the surfacepoints, the sufaceof the referencemageis defomedto
matd the surfaceof thetargetimage. Thedisgacemenbf the moving surfacepropagaies to theinterior nodesthroughouthe domain
Displacement vectors of the volumecanbe obtainedand the deformaton of theinterior canbe tracked.

Results: Two setsof 3D CT imagesof a patient'sheadand necktumor wereusedin the study, which weretakenon different dates
The externalconbur (volume) of thefirst se of image was taken asthe referenceandthat of the secondsetof imageswastakenas
the target. By moving the surface of the referenceto matchthe surfaceof the target displacementectos of the domainenclosedoy
the surfae werederivedfrom the moving mesh,which werethenexaminedwith the defamationof grosstargetvolume (GTV). The
imagewarpedGTV was found similarto the GTV of the secondsetof images

Conclusiors: It isfeasibk to peform 3D deformablémageregistrationusingALE movingmesh. Further studiesare neededo verify
the accuacy of this methodby either improvingthetechnguefor surface matchingor comparingwith othermore establishednethod
of deformalle imageregistraion.



