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Purpose: Arbitrary Lagrangian-Eulerian (ALE) moving meshis a finite-elementbasedtechniquethat preservesmassand topology
during deformation.We have developeda two-dimensional (2D) imageregistration methodusingALE moving mesh. This studyis
aimed to extendthemethodfor three-dimensional(3D) deformable imageregistration.

Method and Materials: The image registration is contour-based.3D structures are reconstructedusing slice images.A dynamic
contour methodis usedto establish thecorrespondenceof thesurfacepointsbetweena referenceimageanda targetimage. ALE mesh
is generatedin thereference image. With thecorrespondenceof thesurfacepoints, the surfaceof thereferenceimageis deformedto
match thesurfaceof thetargetimage.Thedisplacementof themoving surfacepropagates to theinterior nodesthroughoutthedomain.
Displacement vectorsof thevolumecanbeobtainedand thedeformation of theinterior canbe tracked.

Results:Two setsof 3D CT imagesof a patient’sheadandnecktumor wereusedin the study, which weretakenon different dates.
Theexternalcontour (volume) of the first set of images was taken asthereferenceandthat of thesecondsetof imageswastakenas
the target. By moving thesurface of the referenceto matchthesurfaceof the target, displacementvectors of thedomainenclosedby
the surface werederivedfrom themoving mesh,which werethenexaminedwith thedeformationof grosstargetvolume(GTV). The
image-warpedGTV was found similar to the GTV of thesecondsetof images.

Conclusions: It is feasible to perform 3D deformableimageregistrationusingALE movingmesh.Furtherstudiesare neededto verify
the accuracyof this methodby either improvingthetechniquefor surfacematchingor comparingwith othermore establishedmethod
of deformable imageregistration.


