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Purpose: To investigatetheuse of operator independent ultrasoundtomographyfor breastimagingwith thegoalof differentiating
breastmasses.

Method and Materials: A seriesof in-vitro andin-vivo experiments werecarriedout usinga recently developed prototypebasedon
theprinciplesof ultrasoundtomography.To characterizethe performanceof theprototype, ananthropomorphic breasttissuephantom
with embedded inclusionswasimagedto yield reflection andtransmission(i.e. sound speedandattenuation) tomograms.Thein-vivo
performanceof theprototypewasassessedby imaging 125patientswith suspiciousmammograms. Eachdatasetyielded~45 to ~75
tomogramscovering thewholebreastvolume. Masseswereidentifiedby biopsyandtheir locationsinferredfrom conventional
mammographyandultrasoundexams. Thesedatawerecomparedwith theultrasoundtomogramsto evaluatethein vivo detection
capabilities of theprototype.

Results:Our techniquessuccessfully demonstratedtomographicimaging of breastarchitecturein both reflectionandtransmission
imaging. Furthermore,phantomstudiesindicatedthatmassesassmallas6 mm in sizewere detectedin all imagingtomograms. In
addition, statistically significantdifferences wereobservedbetweenthe sound speedand attenuation measurementsof thebenign
inclusionsand cancerousmasses. The in vivo datasuggestedthat~90%of masses>15mmin sizewere routinelydetectedincluding
cancers as smallas8 mm in size. Overall, reflection, soundspeed,and attenuation imagingof breastmassesweredemonstratedboth
in vitro andin vivo.

Conclusion: Operator-independentwhole-breastimagingandthedetection of breast massesarefeasible usingultrasoundtomography
techniques. Our approachhasthepotential to providea cost-effective, non-invasive,andnon-ionizing meansof evaluatingbreast
masses, leadingto moreroutineanalysisandevaluationof treatmentresponse.


