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Purpose: Mecharical in vitro testshaveshowndifferences between fibroadenomasindinvasiveductal cacinomas(IDCs) in their
non-linear stress/straibetavior, which could be utilized to differeniate betweenthe two lesiontypes(and potentially eliminate an
unneedal biopsy). Stres andstrainmeasuvementsarerequired to quantifythis nonlinearbehavior in vivo. We areinvestigatingthe
feasibility of integratinga presure sensorto obtain a surface stressmeasurementluring ultrasoundstrain imageacquistion. The
prototype pressuresen®r plate design,methodsfor calibrationandinitial resuls will be presented.

MethodgMaterials: A custom presuresensitg array was obtained from PressureProfile Systems,Inc. A vatiety of testswere

performed with the array to gaugeits stability, sensitvity and calibraton in reference to its apgication in ultrasoundelastography.
Measuremers on elastogaphic phantomswere also performedwith comparisongo finite elementanalysis(FEA) simulations. In

addtion, datawascollectedfrom a smallclinical trial atthe University of WisconsinBreastCenter.

Results: Initial testsshow that the pressue sensorarray is stablein an ultrasoundimagingenvironment A reliable calibration

technique was also devebped Measurenentson phantomshave shown modestagreementwith FEA simulatons. However,
geometic inhomogendies on the surface of the sensr aswell asthe variability of the absolutecalibraton havemadean accurate
mapof the pressuralistribution difficult to obtain. From the clinical work the devicehasbeenshownto be sensitiveenoughto detect
initial contact with the breag, a crudal objective in quartifying non-linear stress/straitbehavior

Conclusions: The pressire sen®r hasdemonstratedthe akility to measue a relative surfacepresurefrom initial contactto full
compeesson during an ultraound strain imageacquisiton, providing a methodto quantfy the nonlinear stressétrain behaviorin
breastlesons. However sygemlimitations mayhampereffortsto obtainaccuatesufacepressurenapsfor modulusreconstuction.



