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Annualscreeningwith mammographyis thebest known methodfor earlydetectionof breast
carcinomaandis knownto reduce breast cancer mortalityby approximately 25%.Nonetheless,
thediagnosticaccuracy of mammography is not perfect.Studieshaveshownthat30%of cancers
are not detected,and70-90%of biopsies recommended basedon mammographic studiesturn out
to benegative. Oneof thelimiting problemswith mammography is that therecorded2D image
representsthesuperpositionof the3D breast, thusnormalanatomical breaststructurecan
combinewith usefuldiagnosticinformation in such a wayto impedevisualization of breast
tumors.Onetechniquefor improving visualizationof breast tissueis tomographicimagingof the
breast.Therehasbeenmuchinterest of latein tomographicbreast imaging methodssuchas
tomosynthesisandcomputedtomography(CT). Tomographicbreastimaging systemsare
compleximagingdevices,and there are a number of systemand acquisition parameters that
shouldbeevaluatedfor optimal performance.Onepowerfulapproach for optimizing and
evaluatingsuchsystemsis to usecomputer simulationmodels.

This presentation will discussa computersimulationmethodologydeveloped to model
tomographicbreastimaging modalitiesusinga cesium iodine(CsI ) basedamorphoussilicon
flat-paneldetector.Thesimulationis divided into threestages: 1) modelingthex-rayspectra
typically usedfor eachmodality,and scalingthex-ray fluenceto providetheappropriate
radiationdose,2) determining thex-ray transmission throughthebreastmodel,and 3) modeling
thesignal andnoisepropagationthroughtheCsI baseddetector.Anotherimportantaspectthat
wil l bediscussedis themodelingof 3D breaststructureandbreasttumors.Examplesshowing
how this computersimulationcan beusedto evaluate tomographicbreast imaging systemswill
bepresented.

EducationalObjectives:

1. To understandtheissues involvedin developingcomputermodelsfor tomographic flat-panel
breastimagingsystems.

2. To understandtheissues involvedin developing3D breasttissueandtumormodels.

3. To learn abouthow computersimulation modelscanbeused in exploringtomographic breast
imagingsystems.


