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Purpose:

Previous ultrasoundomographywork conductedoy our groupshoweda directcorrelaton betwe@ measuredgoundspeedand
physicd densityin vitro, and increasedin vivo sourd speedwith increasingnammograptu density,a knownrisk factorfor breas
cancer Building ontheseemgrical resuls, we investigatedthe useof volumetric ultrasoundobercentdensty (USFD) for breas
density estiration.

Method and Materials:

A breas phantom compised of fat inclusionsembeddedh fibroglandubr tissuewasscanmd four times with bothultrasound
tomogaphyandCT. The coronaltransmisiontomograns andcorrespoding CT imageswereanalyzedusng asemiautomatic
segmetgtion routine.Next, a cohortof ~100patients wasimagedenconpassng the enire breag volume(50-75 tomogram#patient)
USPD wasdeterminedby segmentig high soundspeedareas from eachslice usinga k-meansclusteringroutine,integrathg thee
resultsover theentirebreast, anddividing by total breastarea. USPDwasevaluatedusing two mammogaphc densitymeasuresi1)
qualitative, asdetermired by a radiologist s visualassessmentsing BI-RADS Criteriaand(2) quantitative, via digitization andsemi
automaticsegmentationof craniocaudaandmediclateralobliquemamnograms

Results:

Theintegated areasof the phantom’sfatinclusionswere conparedusingbath transnissionultrasoundandCT for four repeated
scans. Theaveaagevariability for inclusion segmentationvas~2% and~10%, respetively, anda closecorrelationwasobsivedin
the integratedareasdetweerthetwo modalties A strongpasitive associatia between BI-RADS categoy andUSPDwas
demongrated Furthemore, compaing USPDto calculatedmamnographe densityyielded modeateto strong positiveassociations
(Pearsa r = 0.76:0.84) for MLO and CC views respectiely.

Conclusion:

Thesereaults supportthe hypothesighatutili zing USFD as ananabgueto mammographibreastdensiy is feasible. USFD has the
potental to providea non-ionizing, whole-breastanalysisof breas densiy, which maybetterelucidatethe relationshipbetweerbreas
density andbreastcaner risk.



