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Purpose:

ConeBeamBreastComputedTomogrghy (CBBCT) hasemergedasa promising newmodalityfor deted¢ion anddiagnoss of breas
cancer Comparedo conventioral X-ray mammagraphy,CBBCT providesmuch greaterdetail of breasttissuein threedimensions
(3D) as well asimprovedpatient confort. However thesebendits come atthe costof hundeds of imageslicesfor eachscan.Here,a
validaion studywaspeformedusing CBBCT dataof a breas phantomwith knownnodulesandmicro-calcifications.A novd 3D
computeraideddetection algorithm basedon 3D tenplate matching wasappliedto this dataseto evaluatethe performanceof CAD-
CBBCT.

Method and Materials:

The CBBCT datsetof the breastphantomconsised of 371 dices with isotropicresolutionof 0.27 mm. Thecential 250 contiguous
slices were usal in our aralysis. The selecedimagingvolumecontined8 massesvith diameterangingfrom 0.5-10mm (appearing
on 9-37 pixels), and13 micro-caldfications with diameterrangirg from 0.2-0.5 mm (appeariig on 3-5 pixels). Our CAD algoiithm
modelsmassesndmicro-cakificationsas spheregtemplatespf varying sizesandsearchesor structuresimilar to thetemplates
throughoutthe entireimaging volume. Tempatesof 9 differentsizeswereapplied. Theend resultis asingleindex (thenomalized
crosscorrelation coefficient) for eachmassandcalcffi cation canddatke. An optimal correlationthresold for eachtemplatesizewas
thenselectedo bestidertify the nodulesandmicro-calcifications.

Results:
8 out of 8 masseslown to 0.5 mmand12 out of 13 micro-calcificationsdownto 0.2 mm weresucceshilly detectedwith only 1 false
postive finding. Theprocesingtime for eachtemphte was~80 seconds(on a Mac Pro with 2.66GHzCPU,5G memory)

Concluson:
CBBCT and3D CAD were able to detectin abreasimagingphanom very small nodulesandmicro-calcificaionswith high
sersitivity andspeeificity.



