AbstractlD:9515Title: Quantifiationof Breast Densitywith Dual Energy
Mammogaphy

Purpose: To invesigate a quantitative method for measuringbreas densiy (the percentageof glandularbreas tissue)with dual
erergymanmographyusng adud exposure/ dualkVp technique

Method and Materials: An amalytical simulation model was dewelopedto deternine the meanglanduar doserequired to quantify
breastdensityto within anacarag of 1%. The simulation corsideredstochasticx-ray and detector noisesourcesn a dual energy
breastdensty image The breastwas modeledas a semtircle 10 cm in radius with homogenougqualthicknesse of adiposeand
glandubr tissues Monoenegetic beamswere simulated with an ideal detecor and polyenergeticspecta were simulated with an
erergyintegratingdetectormodekd after an exising clinicd system A surrogatébreastphantomwasconstuctedto simulatearange
of breastdensities from 0 to 100%. The phantomwasimaged usinga full field digital mammographysysem at 25 kVp ard 39 kVp
with an addtional 2 mm Al filter addedto the high energy image.Dual energyimageswere generatedvith a non linear bass
decomposition algorithm to yield imagethicknessmapsof glandularandadiposetissue Breastdensitywasquantifed using the dual
erergyimages.

Results For a 4.2 cm breastof 50% densiy, optimal energiesdetemined from simulation, for monoenergeti beans and an ideal
detector,were 19 keV and 71 keV. For an erergy integratingdetectorand polyenergeticspectra,optimal enggies were 20 and 69
kVp. The estmatedrequired dos for eithertechniquewaslessthan 0.1 mGy. For dual energy imagesthe known (K) andmeasured
(M) breag densitiesvererelatedby M = 1.007K— 0.006(r = 0.999).RMS erra for all denstieswascalculaedto be less than2% of
the mean densiy.

Conclusions Theresuts suggestthat bresst dersity canbe acaratelymeasiredwith dualenergymanmography.



