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Purpose: To studythe characteristics of x-rayscatter andglandulardosein digital tomosynthesisfor breast imaging.

Method and Materi als: Monte Carlo simulations of x-ray transport in breasttomosynthesiswere performed using the Geant4
package[Agostinelli et al, Nucl Instrum Meth A 506: 250-303, 2003]. Scatter-to-primary ratio (SPR)maps,maximumSPR,scatter
point spreadfunctions(PSF)andglandulardoseto the breastwerecomputed at several projection angleswhile varying compressed
breastsize, thickness,glandularity and x-ray spectrum. For validation, theSPRand scatterPSFfor the planar mammography view (0
degrees) for various setupswerecomparedwith publishedvalues [Booneet al, Med Phys27(10): 2408-16, 2000 and 27(8): 1818-
1831, 2000]. 
 
Results: SPR mapsand PSFshow variations with increasingprojection angle, with apparent asymmetryappearingat projection
anglesbeyond10 degrees.Whenthe projection angle is increasedfrom 0 to 21 –degrees, while the breastthicknessencountered by
the central ray increasesby 7.1%, themaximumSPRfor a semi-circular10 cm radiusbreast increasesby 10.1% and18.8% for breast
thicknesses of 2 cm and 8 cm, respectively.Dosedeposition showsa decrease,varying by 3.8-7.6% for the samethicknessesand
projection angles.

Conclusion: Sincethe use of an anti-scatter grid is not easyto implementin tomosynthesis imaging,the development of software-
basedpost-acquisition scatter reduction is important, which requires a good understandingof the scatter effects. This work
characterizes the scattersignal present in tomosynthesis imagesandshows that x-ray scatteraffects eachprojection angledifferently
and therefore each projection must be corrected separately, using appropriate prior knowledge.Decreasedglandular dose with
increasingprojection angle must be taken into accountwhenplanning a tomosynthesis clinical protocol.Research supported in part
by: NIH-NIBIB GrantRO1-EB002123andtheGeorgiaCancerCoalition.


