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Purpose:
ConeBeamBreastComputedTomography(CBBCT)hasemergedasa promising newmodalityfor detection anddiagnosis of breast
cancer. Comparedto conventional X-ray mammography,CBBCTprovidesmuchgreaterdetailof breasttissuein three-dimensions
(3D) as well asimprovedpatient comfort. However,thesebenefits come at thecostof hundreds of imageslicesfor eachscan.Here,a
validation studywasperformedusingCBBCT dataof a breast phantomwith knownnodulesandmicro-calcifications.A novel 3D
computer-aideddetection algorithm basedon 3D template-matching wasappliedto this datasetto evaluatetheperformanceof CAD-
CBBCT.

Method and Materials:
TheCBBCT datasetof the breastphantomconsistedof 371slices with isotropicresolutionof 0.27 mm.Thecentral 250contiguous
slices were used in our analysis.The selectedimagingvolumecontained8 masseswith diameterrangingfrom 0.5-10mm (appearing
on 9-37 pixels), and13 micro-calcifications with diameterranging from 0.2-0.5 mm (appearing on 3-5 pixels).Our CAD algorithm
modelsmassesandmicro-calcificationsas spheres(templates)of varying sizesandsearchesfor structuressimilar to thetemplates
throughouttheentireimaging volume.Templatesof 9 differentsizeswereapplied.Theend resultis a singleindex(thenormalized
crosscorrelation coefficient) for eachmassandcalcifi cation candidate.An optimal correlationthreshold for eachtemplatesizewas
thenselectedto bestidentify thenodulesandmicro-calcifications.

Results:
8 out of 8 massesdown to 0.5mm and12 out of 13 micro-calcificationsdownto 0.2mm weresuccessfully detected,with only 1 false
positive finding. Theprocessingtimefor eachtemplate was~80seconds(on a Mac Pro with 2.66GHzCPU,5Gmemory).

Conclusion:
CBBCT and3D CAD were able to detectin a breastimagingphantom very small nodulesandmicro-calcificationswith high
sensitivity andspecificity.


