AbstractID: 7069 Title: A three-dimensional linear model for investigating the image quality of
breast tomosynthesis

Purpose

To build athreedimensional(3D) linearmodelfor breasttomosynthesig orderto invedigate
the effectsof differentimagingsystemdesignparametes on thereconstuctedtomosyntheis
imagequality.

Method and M aterials:

The 3D model incorporates the detector performance,imaging geomety and reconsruction
filters for the filtered backprojetion (FBP) mehod To validae the model, experimentswere
pefformedon a prototypebreast tomosynthesisystemequippedwvith anamorphouselenium(a-
Se) digital manmography detector The detector can be opewted in full resolutionwith 85
micron pixel size or binning modeto reduceacquisitiontime. Twenty-five projectionimages
were acqured with an angularrangeof +20°. The images were remnstrut¢ed using a slice
thickness of 1 mm with 0.085mm x 0.085mm in-planepixel dimenson. The 3D noisepower
spectrum(NPS) was computed using reamndructed scatter free uniform imagesand an edge
phantomwas imagedto measurethe in-plane modulationtrander function (MTF). An ACR
mammaraphy accreditation phantom was imaged to demongrate the effects of detector
operton modesand image acquisitiongeometry i.e., angular range on reconstrgted image
quality.

Results:

Themeasuredn-planeMTF and 3D NPSare bothin goodageanent with themodel.Our
resultsshowedthatboth NPSandin-planeMTF dependon thereconstrution filters andanguar
range.Increasingangularrangehdpsimprovethe MTF atlow frequenges reallting in better
detectionof thelarge-areg low-contrasimasslesiors in the phantom Pixel binning cuts the
acquisitiontime in half a the costof decrease high frequencyesgpons. Thisresultsin redwed
visibility of smallcalcification speds.

Conclusion:

A 3D linearsystemmodelfor breasttomosynthesisvas developeal andvalidatedwith
experimentameasurerants Themodelcanbeusedto predictthe effectsof sygemdesign
parametes on reconstruted image quality.
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