AbstractID: 9687 Title Evaluaion of freeform B-spline deformhble regstrations for
noisy CBCT/SmCT images

Purpose: Accurately egistering noisy ane-bean CT (CBCT) images to simulatio
CT (SImCT) is a chdlenging task. The goal of this study isto evaluateB-spline based
freeform deformableegistratiors with noisyCBCT images.

Methods and Materials: CBCT imageswere retrospetively selectedwith large

rectum gasesandbr signficant notion artifacts around bone$hen, they wee regidered
to corresponding SiET images using Eladix, a software packag implemental in
conjuncton with ITK (Insight Segmatation and Registration Tooiy. Each registration
consised of threesequential stags; translation, affine, ad B-spline Eachstage hadhree
resolutions to avoid lgal minima and to reducethe overall registrationtime. The B
spline grid spacing in theriest resoluion was (8, 8, 2 voxd in the (x, y, 2 diredions
respectivédy. Mutual information (MI) was chogn as similarity metric withrandom
samping periteration. The sampling size was 10% fothe image size. Rgistrations were
evaluated usingninteractiveblending software.

Results External skin boundarge were found to match well, but intera organ
registration included notable errors, especial near areass contaning large amount of
rectum gas. Erors wee also obseved around thetop and bothm slices of the input
CBCT images wherethebones wee shownto “stretch’ in the superiofinferior diredion.

Concludons: Based on thepreliminay results, the metric Ml with free-form
deformationaloneis inadajuae for noisy CBCT/SimCT regstrations. Our future study
includes using rigdity constrants on bonesand customar constraits on deformable

organs.



