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Purpose: Technique optimizationfor contrast-enhanceddualenergymammographyin a breastCT scanner.

Method and Materi als: Using kVp accuracyandHVL measurements physicallyperformedon the x-ray sourceof a dedicatedcone
beambreastCT system,a mathematical spectral modelwascalibratedto havethesamespectral andoutputpropertiesasthephysical
system. Mathematical breast phantoms were fabricated by generating randomsized and randomly placedglandularspheres on an
adiposebackgroundto approximatethe anatomicalnoiseof the breast. Thesimulatedimaginggeometry matched thatof thebreastCT
system.Quantumnoisewassimulatedusing Poisson modelanda validated randomnumbergenerator. Contrast-enhanceddualenergy
mammographywas optimized for parametersincluding kVp, x-ray spectral filt ration, and mAs distribution betweenhigh and low
energy images.Meanglandular doseto thebreastwas calculatedusingdosecoefficientsgeneratedfrom previouslypublishedMonte
Carlosimulations.A figure of merit of thecontrast-to-noise ratio at constantmean glandulardosewaschosenfor theoptimization task
to maximize imagequality at minimal radiation doselevels. Optimization was carried out over a range of breast diameters,breast
compositions,and iodine concentrations.

Results:Spectrastudysuggestedthe optimal kVp to bebetween120kV and140kV for thehigh energyimage,andbetween50kV and
60kV for the low energyimage, for the studied rangesof breastdiametersandcompositions. Addedcopper filtration up to 1mm for
the high kVp spectra continued to improveCNR at set doselevels. Iodine asdiluted as0.05%of the 350mg/mL standard solution
could be detectedwith a 2.5mGy total dose. Optimized mAs distribution suggested a higherdose proportion for the low kVp image
thanfor thehigh kVp image.

Conclusion: An optimizedcontrast-enhanceddual energy mammographycanefficiently suppressanatomical noiseandsignificantly
improvecontrast detection.


