AbstractlD:7882Title: OptimizingMammograply Image Qudity andDose:X-ray
Spectum andExposurePaameterSekection

Optimization of exposureparameters (targd, filter, and kVp) in digital mammograply

necessates maximizationof theimagesignakto-noiseratio (SNR), while simultaneously
minimizing patientdose. The god of this tak is to compare for eachof the major

commercally availablefull field mammography(FFDM) systems, the impad of the
selectionof techniquefactors on image SNR and radiation dosefor a range of breas
thickness andtissuetypes. The comparson will be basedon the resultsof a multi-cente

phantomstudy. Thefive commecial FFDM systemdestedthe Senograhe2000Dfrom

GE Healthcarethe MamnmomatNovation from Siemensandthe Sdenia from Hologic,

the Fischer Senoscanand Fuji’s 5000MA usedwith a Lorad M-IV manmmographyunit,

are located at five different university test sites Performace was asessed using all

availablex-ray targetand filter combinationsand nine different phantomtypes (three
compresad thicknesss, and three tissuecompogion types). Each phantomtype was
alsoimaged usingthe automaic exposurecontrol (AEC) of eachsystemto identify the
exposurgparametersised underautomatedmageacquisition.The figure of merit (FOM)

usedto comparetechniquefactors is theratio of the squareof theimageSNRto themean
glandula dose(MGD). The results show that, for a given targe/filter combination,in

generalFOM is a slowly changing function of kVp, with strongerdependencen the
choiceof target/filter combination. In all cases the FOM was a decreasingfunction of

kVp atthetop of the availablerangeof kVp settings,ndicaing thathighertubevoltages
would produceno further performance improvement.For a given phantomtype, the
exposure parametersd resulting in the highes FOM value was systemspedfic,

dependng on both the set of available targe/filt er combinations and on the receptor
type. Noise peformarce differal noticeablyamongthe FFDM systemsand played an
important role in determining relgive FOM values.In most cases the AECs of the
FFDM systemssuccesfully identified exposureparametes reaulting in FOM valuesnea

the maximumones howeve there wereseveid exampleswhereAEC performane could
beimproved.

Eduational objectves:

1. becomédamiliar with theeffed of changingkVp, targetmateial, andfiltration on
themeanglandulardosefor a varety of breast

2. becomeéamiliar with theeffed of changingkVp, targetmateial, andfiltration on
image signal andnoisefor speific commercialFFDM systems

3. learnhowthe exposuretechniquefactorssdectedfor avariety of breast typesby
the AECsof currentFFDM systemscomparewith thetedhniquefactorsresulting
in optimal FOM values



