AbstractID: 6736 Title: Simulation Studies on Contrast Enhanced Dual Energy
Mammography

Purpose: Techrique opimizationfor contrastenhaneddualenergymamnographyin abreastCT scanner.

Method and Materials: Using kVp aaccuracyandHVL measuremes physicallyperformedon the x-ray sourceof a dedicatedcone
beambreastCT system,a mahematcd spectal modelwascalibratedto havethe samespectial andoutputpropertiesasthe physical
sysem. Mathematich breast phartoms were fabricatd by generaing randomsized and randonty placedglandularsphees on an
adiposebackgroundo apgoximatethe anabmicalnoiseof the breast The simulatedmaginggeomety matchel thatof thebreastCT

sysem. Quantumnoisewassimulatedusng Poissem modelanda validatel rardomnumbergenestor. Contrastenhancediual energy
mammaraphywas optimized for paametersinduding kVp, x-ray spectal filt ration, and mAs distribution betweenhigh and low

erergyimages.Meanglanduar doseto the breastwas calculatedusing dosecoefficientsgeneatedfrom previouslypublishedMonte
Carlosimulatons. A figure of merit of the contrastto-noise ratio at constanimean glandulardosewaschoserfor the optimization task

to maximize imagequalty at minimal radiation doselevels Optimization was caried out over a range of breas diameters preast
compogtions, and iodine concentréons.

Results: Spectrastudysuggesedthe optimal kVp to be between120kV and140kV for the high energyimage,andbetween50kV and
60KV for the low energyimage, for the studied rangesof breastdiametersand compositionsAdded coppe filtration up to Imm for
the high kVp specta continued to improve CNR at se doselevels. lodine asdiluted as0.05% of the 350rmg/mL standad solution
could be detectedwith a 2.5mGy totd dose. Optimized mAs distribution suggestd a higherdose proporton for the low kVp image
thanfor thehighkVp image

Conclusion: An optimized contras-enhancediual enegy mammographyan efficiently suppressnatamical noiseandsignificantly
improvecontastdetedion.



