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Purpose: To computetheradiationdoseto different tissuesof thebodyfrom a standard mammogram.

Method and Materials: Using theGeant4 MonteCarlo toolkit, a simulation wasdeveloped in which thehumanbodywasrepresented
usinga mathematicalanthropomorphic phantom.A total of 66 different organs andtissueswere simulated, includingtheuterus, which
wasused to computethe dose to the fetusduring early-stagepregnancy. The imagedbreastwasrepresented as compressed, and in
boththecranio-caudaland themedio-lateralobliqueviews. At each energy level,thesimulation emitted60 million monochromaticx-
rays andrecorded the locationof eachinteractionand the amountof energydeposited. The doseto the red bonemarrow andto the
bonesurfacesof eachbone was estimatedseparately. The monochromatic datawasused to computethe resulting dosefor different
typical polyenergetic mammographic spectra,andthevalueswerenormalizedto theresultingglandular doseto thebreast, resulting in
thedoseratio. Theeffectivenessof usinga leadshield betweenthepatient andthex-ray field wasalsoinvestigated.

Results:Only 16 organsandskeletaltissuesreceiveda dosehigher than0.10%of theglandulardoseto thebreast. Of theorgans,the
contralateral breastreceived the highest dose ratio with 0.62%. Of the skeletal tissues, the sternumreceivedthe highestdose, with a
doseratio of 2.36% to the bone surface and0.56% to the bone marrow.The doseto the uterusandfetusreceiveda maximumdose
ratio of <10-5. The leadshield did not lower thedosevaluessubstantially.

Conclusion: Theradiationdose to all tissuesoutsidethe x-ray field, includingthe fetus,during standardmammographyis extremely
low.


