AbstractID: 9661 TitleLow DoseDual EnergyBreast Imaging wth An Energy
Rewlving Photon Countig Detector

Purpose: To investigate thedasibilty of low dosedual energyimaging withan enegy resolvingphoton countig detecbr using a
single eyosure /single kVp tedinigue for the meaurement b breast deriy (the percentage oflandular beast tissue)in
mammaraphy.

Method and Materials: An amalytical sirmulation moal wasdevelopedo deternine the mean ginddar doserequired to quantfy
breast e&nsitywith a novelenergy resolving photoncounting detectorto within an accuaicy of 1%. The detectowas modeled a a3
mm thick layer of Cd&nTe. All detected photonabovel5 keV were counted andeparated imt either alow or high energybin as
determined by a usedefinedthresold. Only sbchestic x-ray nose sourcesvere conglered. The beast wasmodelal asa semicircle
10 cm in radius withhomogenos equal hickneses of adippse and ndular tssues coresmpnding to a densty of 50%.
Polyenegetic specta from a tungsten targeanodex-ray tube were siralated from20 — 150 kVp. Tube filtration was 1.0nm Be and
0.5 mm Al. At each k\p, the threkold enggy wasvaried b determire the opitmal dual energy SNR intte beast density image.

Results For a 4.2 cm beas, the optimal beamenergy determined from simulation was detemined b be 95 kVp with a threshold
semrating low and high engy beam spectra &80 keV. The pedicted required minimal meanglandulardosefor the dwl energy
imagewas low ( < 1 uGy ), andthe corespamding incidentphoton fluencevas approxinately 10,000 photons per squamillimeter.

Conclusions The resits swggest that keas densty, a quantity strongly asso@ted with therisk of breas cancer, can be accurately
measureat low dosewith an energycountingphoton counihg detecor.



