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Purpose:
Previous ultrasoundtomographywork conductedby our groupshoweda directcorrelation between measuredsoundspeedand
physical densityin vitro, and increasedin vivo sound speedwith increasingmammographic density,a knownrisk factorfor breast
cancer. Building on theseempirical results,we investigatedtheuseof volumetric ultrasoundpercentdensity (USPD) for breast
densityestimation.

Method and Materials:
A breast phantom comprised of fat inclusionsembeddedin fibroglandular tissuewasscanned four times with bothultrasound
tomographyandCT. The coronaltransmissiontomograms andcorrespondingCT imageswereanalyzedusing asemi-automatic
segmentation routine.Next,a cohortof ~100patients wasimagedencompassing theentire breast volume(50-75tomograms/patient).
USPD wasdeterminedby segmenting high soundspeedareas from eachslice usinga k-meansclusteringroutine,integrating these
resultsover theentirebreast, anddividing by total breastarea. USPDwasevaluatedusing two mammographic densitymeasures:(1)
qualitative,asdeterminedby a radiologist’s visualassessmentusing BI-RADS Criteria and(2) quantitative,via digitization andsemi-
automaticsegmentationof craniocaudal andmedio-lateralobliquemammograms.

Results:
Theintegrated areasof thephantom’sfat inclusionswere comparedusingboth transmissionultrasoundandCT for four repeated
scans. Theaveragevariabil ity for inclusion segmentationwas~2% and~10%, respectively, anda closecorrelationwasobservedin
the integratedareasbetweenthetwo modalities. A strongpositive association betweenBI-RADS category andUSPDwas
demonstrated. Furthermore,comparing USPDto calculatedmammographic densityyieldedmoderateto strongpositiveassociations
(Pearson r = 0.76-0.84) for MLO and CC views, respectively.

Conclusion:
Theseresults supportthehypothesisthatutili zing USPD as ananalogueto mammographicbreastdensity is feasible.USPD has the
potential to providea non-ionizing,whole-breastanalysisof breast density, which maybetterelucidatetherelationshipbetweenbreast
densityandbreastcancer risk.


