AbstractlD: 8899 Title: Registration based automatic segmentation and wall motion
analysis for 4D cardiac micro-CT in mice

Purpose: We presentanauomatedmethodfor segmentation andtracking of heath andomy using4D cardiacmicro-CT dataset$n mice.
Cardiac motionis deteminedandanalyzedusing the deformatiorfi eld obtaned after nonrigidly defoming atemplateto all thetime framesof
the4D dataset

M ethods and materials: 4D micro-CT imageses wereacquiredwith atemporal resoluion of 10 ms and100 micronsspatialresolution in four
mice using the Dukein-housedeveloped micro-CT scanneandcardiorespiratorygating. Ten cardiacphags were usedin thedataacquisition.
Theimagesof theheat at diff erert phasesvereregisteredusing a BSpline deformablemodel. The contaur pointson thediastolic phasevere
automatcally mappedto the correpponding points on theimagesof other phasegollowing the mappingrelation establshedby the deformable
model Themethod's stability to noiseand artfactsin theinputimagesvasassessedsing the 4D virtual mouseMoby phantom

Results The deformalle modelwas cgpableof accommodatingsignificantvariability of cardiacmotion overtime andacrosdifferent
individuals. Thetemplde waswarpedto thefirst phaseof the 4D datasetvith anaccuracyof 0.95,0.96andfor theleft ventricle, myocardium
and right venticle ascompaedby the Hausdorffmeasureto manualsegmentationin betweerphasesyorstsegnentation accuracywas0.93,
0.95and0.94for left vertricle, myocadium andright venticle. Additionally, the method aubmaticallymeasuesregionalmotion and
deformation by probing the deformatian field onthe segmentedontours.

Conclusion: Heartwall contour evolutionin 4D micro-CT imagescan be easly definedandtrackedusinga BSplinedeformablemodel,with no
user interactionrequired The method providespre-clinical accuracywhile eliminating thelaborintersive segmertationprocedure.

Image acquistion was peiformedat the Duke Centerfor In Vivo Microscopy an NCRR/NCI Nationd ResourcédR21-CA12458401, 2U24-
CA092656,P41-RR005959 .



