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In this paper,we describe theprinciples of animaging techniquethatproducesa mapof
themechanicalresponseof an object to a forceapplied at each point.Themethoduses
ultrasound radiationforceto remotelyexert a localizedoscillating stress field at a desired
frequencywithin (or on thesurface of) anobject.Harmonic radiationforceis produced
by mixing two ultrasound beamsof different frequencies at their focal point.The
resulting radiationforceoccursat thedifferenceandthesumof thetwo frequencies. In
responseto this force, a part of theobjectvibrates.Thesize of this partandthemotion
pattern dependon object viscoelastic andreflectioncharacteristics.Theacousticfield
resulting from objectvibrationat thedifferencefrequency, which we refer to as
‘‘ acousticemissions,’’is detectedby a sensitive hydrophoneandusedto form theimage
of the object thatrepresentsmagnitudeor phaseor frequencycontent of thesignal at each
point overa raster scannedregion. This methodbenefits from thehigh spatialdefinition
of ultrasoundradiationforce and high motion-detection sensitivityofferedby the
hydrophone.Theimageshaveno speckle andareof high contrast. We call this technique
ultrasound-stimulatedvibroacoustography(USVA). Themethodhasbeen appliedto
imaginglesionsin breast,detection of calcificationin vessels, detectionof brachytherapy
seedsin prostate,andmodal vibrationof vessels.
Educational Objectives:

1) Understandradiation pressure
2) Understandvibro-acoustography
3) Understandpossibleapplicationsof vibro-acoustographyin Medical Imaging.


