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Purpose: Womenwith high mammographic breast densityareat a 4- to 6-fold increasedrisk of developing breastcancercompared
to womenwith fatty breasts. Thepurposeof this investigation was to confirm preliminaryacousticvelocitymeasurements for breast
densityassessment, andto evaluate themwith the currentstandardof care.

Method and Materials: A sample of ~100patientswasimagedwith ourcomputedultrasoundtomographyclinical prototypewith
eachdatasetcomprisedof 45-75 tomograms rangingfrom near thechestwall throughthenippleregion. Wholebreastacoustic
velocity wasdeterminedby creating imagestacksandevaluating thesoundspeedfrequencydistribution. Theacousticmeasuresof
breastdensitywere evaluatedby comparingtheseresults to two mammographic density measures:(1) qualitative, asdeterminedby a
certifiedradiologist using theBI-RADS CategoricalAssessmentbasedon a 1 (fatty) to 4 (dense)scale, and(2) quantitative,via
digitization andcomputerizedanalysisof archivalmammograms.Theformerinvolveda radiologist’s visualassessment of each
mammogram, while thelatterrequireddigitizing cranio-caudal(CC)andmediolateraloblique(MLO) mammogramsand
implementing semi-automatic segmentation routines.

Results: Approximately140m/sdifferencein acoustic velocity wasfoundbetween thefatty anddenseBI-RADS Categories, with
statistically significantdifferencesin meansoundspeeddemonstratedbetweeneach category(ANOVA, α= 0.05). In addition, an
increasedsoundspeedwas exhibitedwith increasedBI-RADS Category.Furthermore,moderately strongpositiveassociationswere
demonstratedbetweenmeanacoustic velocity and quantitative measures of mammographic percentbreastdensityfor bothMLO and
CC views(r2 = 0.65-0.76), respectively.

Conclusion: Theseresults confirm thehypothesisthatutili zingacoustical velocity canbeusedasanindicatorof breasttissuedensity.
Havinganoperator independentandnon-ionizing meansof whole-breastdensity evaluation hasimportantclinical implicationswhich
includetracking temporal changes,identifying high-risk populations, andevaluating treatmentresponse.


