AbstractlD:4838Title: Charaterization of X-Ray Scatterand Glandula Dosein Digital
Tomosyrthesisfor BreastimagingUsing Monte Carlo Simulations

Purpose: To studythe chaacterstics of x-ray scater andglandulardosein digital tomosynthesi$or breasimaging.

Method and Materials: Monte Carlo simulations of x-ray transmrt in breasttomosynthesisvere perfomed usng the Geant4
paclage[Agostinelli et al, Nud Instrum Meth A 506: 250-303, 2003} Scater-to-primary ratio (SPR)maps,maximumSPR,scatter
point spreadfunctions(PSF)and glandulardoseto the breastwere compued at seveal projection angleswhile varying compresed
breastsize, thicknessglanddarity and x-ray spectum. For validation, the SPR and scatterPSFfor the plana mammogaphy view (0

degree$ for various setupswere comparedwith publishedvalues [Boone et al, Med Phys27(10) 240816, 2000 and 27(8): 1818-

1831, 2000].

Results: SPR mapsand PSFshow variations with increasingprojection angle, with appaent asymmetryappearingat projection
angksbeyond10 degrees. Whenthe projecion arngle is increasedrom 0 to 21 —degreeswhile the breastthicknessen@untered by
the centrd ray increagsby 7.1% themaximum SPRfor a semicircular10 cmradiusbreastincreasedy 10.1% and18.8% for breast
thicknesgs of 2 cm and 8 cm, repectively. Dose deposition showsa decrease varying by 3.8-7.6% for the samethicknessesnd
projedion angles.

Conclusion: Sincethe use of an anti-scatier grid is not easyto implementin tomosyntheis imaging,the developnent of software
based postacquistion scattg reduction is important which requires a goad understandingof the saatter effects This work
characterizethe scattersignal presentin tomosyntlesis imagesand shaws that x-ray scatteraffeds eachprgection angledifferently
and therefore eath projedion must be correctel separatly, using appropria¢ prior knowledge.Decreasedglandular dose with
increasingprojecton angle must be taken into accountwhen planning a tomosynthess clinical protocol. Reseach supportedin part
by: NIH-NIBIB GrantRO1-EB002123andthe GeorgiaCancerCoalition.



