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Purpose:
To build a threedimensional(3D) linearmodelfor breasttomosynthesisin orderto investigate
theeffectsof differentimagingsystemdesignparameters on thereconstructedtomosynthesis
imagequality.

Method and Materials:
The 3D model incorporates the detector performance,imaging geometry and reconstruction
filters for the filtered backprojection (FBP) method. To validate the model, experimentswere
performedon a prototypebreast tomosynthesissystemequippedwith anamorphousselenium(a-
Se) digital mammography detector. The detector can be operated in full resolution with 85
micron pixel size or binning modeto reduceacquisitiontime. Twenty–five projection images
were acquired with an angular range of ±20o. The images were reconstructed using a slice
thickness of 1 mm with 0.085mm x 0.085mm in-planepixel dimension. The 3D noisepower
spectrum(NPS) was computed using reconstructed scatter free uniform imagesand an edge
phantomwas imagedto measurethe in-plane modulationtransfer function (MTF). An ACR
mammography accreditationphantom was imaged to demonstrate the effects of detector
operation modesand image acquisitiongeometry, i.e., angular range, on reconstructed image
quality.

Results:
Themeasuredin-planeMTF and 3D NPSare bothin goodagreement with themodel.Our
resultsshowedthatboth NPSandin-planeMTF dependon thereconstruction filters andangular
range.Increasingangularrangehelps improvetheMTF at low frequencies, resulting in better
detectionof thelarge-area, low-contrastmasslesions in thephantom.Pixel binning cuts the
acquisitiontime in half at thecostof decreased high frequencyresponse. This resultsin reduced
visibility of smallcalcification specks.

Conclusion:
A 3D linearsystemmodelfor breasttomosynthesiswas developed andvalidatedwith
experimentalmeasurements. Themodelcanbeusedto predicttheeffectsof systemdesign
parameters on reconstructed imagequality.
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