AbstractID: 7145 Title: Ultrasound reflectivity imaging with a split-step Fourier propagator
for cancer detection and diagnosis in heterogeneous breasts

Purpose: To improverelution andreducespekle in ultrasoundbreasti magesy accouting for ultrasoundscatterng from breast
heterogereities duringreflectivity imagereconstuction.

Method and Materials: X-ray mammographyften fails to detectcan@rsin densebreass, while breastultrasounchasthe potential
to detectthem Breas hetengendies, pariculaly in densebreass, generatesignificant ultrasound scattering.Propety handling
ultrasound scateringis critical for reliablecance deted¢ion anddiagrosisin dersebreass. Ultrasoundwvavepropagaibn in the breast
is govened by the acoustic-wave equaton in heterogeneousnedia, which can be decompoed into two oneway wave equatons
describing wave propayaion in opposte directions. A split-step Fourier solution of a oneway wave equationis used for
backpropagaion of refleded ultrasound waves.The backpopagationcorsists of two steps:one phaseshift step in the frequency
waverumber doman, and anothe phaseshift step in the frequery-space domain. During the backpropagatiorof ultrasound
wavefidds, heterogeneoubreas soundspeedmodek obtainedfrom transnisson ultrasoundtomogiphy areusedto appoximately
accountfor ultrasound wave scatteing. The reflectivity imaging method basedon the split-step Fourier propagéaor is appliedto
computergeneratd ultrasaund dat andin-vivo ultrasoundbreastdataacquirel usinga ring transducearray. The ultrasoundmages
are comparedvith those obtaired using a uniform soundspeednodel

Results: Comparisorof ultrasoundreflectivity imagesobtained using heterogeneousreastsoundspeedmodelswith thoseobtained
with auniform modelshowsthatultrasound scatering of breas heterogengiesnealsto betakeninto accounto obtain high-
resolutionand high-quality bresstimages.

Conclusion: Using heterogaeoussoundsped modelsfor ultrasound wave backpropagatin during reflectivity imagereconstruction
significanty improves image resoltion andreducesspecke. The resdution andquality of ultrasoundreflectivity imagesare further
erhanced with increaing accuacy andresoldion of transmssionultrasoundtomography.



