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Purpose: To improveresolution andreducespeckle in ultrasoundbreastimagesby accounting for ultrasoundscattering from breast
heterogeneities duringreflectivity imagereconstruction.

Method and Materials: X-ray mammographyoften fails to detectcancersin densebreasts, while breastultrasoundhasthepotential
to detect them. Breast heterogeneities, particularly in densebreasts, generatesignificant ultrasound scattering.Properly handling
ultrasound scattering is critical for reliablecancer detection anddiagnosisin densebreasts. Ultrasoundwavepropagation in thebreast
is governed by the acoustic-wave equation in heterogeneousmedia,which can be decomposed into two one-way wave equations
describing wave propagation in opposite directions. A split-step Fourier solution of a one-way wave equation is used for
backpropagation of reflected ultrasound waves.The backpropagationconsistsof two steps:one phase-shift step in the frequency-
wavenumber domain, and another phase-shift step in the frequency-space domain. During the backpropagationof ultrasound
wavefields, heterogeneousbreast sound-speedmodels obtainedfrom transmission ultrasoundtomography areusedto approximately
accountfor ultrasound wave scattering. The reflectivity imaging method basedon the split -step Fourier propagator is applied to
computer-generated ultrasound data andin-vivo ultrasoundbreastdataacquired usinga ring transducerarray.Theultrasoundimages
are comparedwith those obtainedusing a uniform sound-speedmodel.

Results:Comparisonof ultrasoundreflectivity imagesobtainedusing heterogeneousbreastsound-speedmodelswith thoseobtained
with a uniform modelshowsthatultrasound scattering of breast heterogeneitiesneedsto betakeninto accountto obtain high-
resolutionand high-quality breast images.

Conclusion: Usingheterogeneoussound-speed modelsfor ultrasound wavebackpropagation duringreflectivity imagereconstruction
significantly improves image resolution andreducesspeckle. The resolution andquality of ultrasoundreflectivity imagesarefurther
enhanced with increasing accuracy andresolution of transmissionultrasoundtomography.


