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Purpose: Mechanical in vitro testshaveshowndifferences between fibroadenomasandinvasiveductalcarcinomas(IDCs) in their
non-linear stress/strainbehavior, which could be utilized to differentiate betweenthe two lesion types(andpotentiallyeliminatean
unneeded biopsy). Stress andstrainmeasurementsarerequired to quantifythis non-linearbehavior in vivo. We areinvestigatingthe
feasibility of integratinga pressure sensorto obtain a surfacestressmeasurementduring ultrasoundstrain imageacquisition. The
prototype pressuresensor platedesign,methodsfor calibrationandinitial results wil l bepresented.

Methods/Materials: A custom pressuresensing array was obtained from PressureProfile Systems,Inc. A variety of testswere
performed with the array to gaugeits stability, sensitivity and calibration in reference to its application in ultrasoundelastography.
Measurements on elastographic phantomswerealso performedwith comparisonsto fini te elementanalysis(FEA) simulations. In
addition, datawascollectedfrom a smallclinical trial at the University of WisconsinBreastCenter.

Results: Initial testsshow that the pressure sensorarray is stablein an ultrasoundimagingenvironment. A reliable calibration
technique was also developed. Measurements on phantomshave shown modestagreement with FEA simulations. However,
geometric inhomogeneities on the surfaceof the sensor as well as the variability of the absolutecalibration havemadean accurate
mapof the pressuredistribution difficul t to obtain. From theclinical work thedevicehasbeenshownto besensitiveenoughto detect
initial contact with thebreast, a crucial objective in quantifying non-linearstress/strainbehavior.

Conclusions: The pressure sensor hasdemonstratedthe abilit y to measure a relative surfacepressurefrom initial contactto full
compression during an ultrasound strain imageacquisition, providing a methodto quantify the non-linear stress/strain behaviorin
breastlesions. However, systemlimitations mayhampereffortsto obtainaccuratesurfacepressuremapsfor modulusreconstruction.


