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Purpose:We presentanautomatedmethodfor segmentation andtracking of hearth anatomyusing4D cardiacmicro-CT datasetsin mice.
Cardiac motionis determinedandanalyzedusing thedeformationfield obtained after non-rigidly deforming a templateto all thetime framesof
the4D dataset

Methods and materials: 4D micro-CT imagesets wereacquiredwith a temporal resolution of 10 ms and100micronsspatialresolution in four
mice using theDukein-housedevelopedmicro-CT scannerandcardio-respiratorygating. Tencardiacphases were usedin thedataacquisition.
Theimagesof theheart at different phaseswereregisteredusing a BSpline deformablemodel.Thecontour pointson thediastolic phasewere
automatically mappedto thecorrespondingpoints on theimagesof otherphasesfollowing themappingrelation establishedby thedeformable
model. Themethod’sstability to noiseand artifactsin theinput imageswasassessedusing the4D virtual mouseMoby phantom

Results: Thedeformable modelwas capableof accommodatingsignificantvariability of cardiacmotion overtime andacrossdifferent
individuals.Thetemplate waswarpedto thefirst phaseof the4D datasetwith anaccuracyof 0.95,0.96andfor theleft ventricle, myocardium
and right ventricle ascomparedby the Hausdorffmeasureto manualsegmentation.In betweenphases,worstsegmentation accuracywas0.93,
0.95and0.94 for left ventricle,myocardium andright ventricle. Additionally, themethod automaticallymeasuresregionalmotion and
deformation by probing thedeformation field on thesegmentedcontours.

Conclusion: Heart wall contour evolution in 4D micro-CT imagescan be easily definedandtrackedusinga BSplinedeformablemodel,with no
user interactionrequired. Themethod providespre-clinical accuracywhile eliminating thelabor-intensivesegmentationprocedure.

Image acquisition was performedat theDukeCenterfor In Vivo MicroscopyanNCRR/NCI National Resource(R21-CA124584-01,2U24-
CA092656,P41-RR005959) .


