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Methodsfor imagingthe elasticpropertiesof soft tissueshaveundergonerapid
developmentin recentyears.This is in part facilitated by theever-increasing capabilities
of ultrasoundimaging systems.This presentationwill describethebasicmechanicsof
soft tissuesandterminologyused in elasticity imaging(e.g., stress, strain,elastic
modulus). Key developmentsin motiontracking for elasticity imagingwill bereviewed
with emphasison thecurrent state of theart in motiontracking algorithmsfor accurate
estimationof displacementfields. That discussionsetsthestagefor ananalysisof
observationsof soft tissuemechanicsasseenvia real-time elasticity (mechanicalstrain)
imagesof breasttissues duringrelatively largedeformations.For example, manybenign
lesionstendto losecontrast in strainimagesasdeformation increases.Thatbehaviorcan
beunderstoodgiventhemeasuredmechanicalpropertiesof in vitro tissuesamples.
Unlike benignlesionsmostcanceroustumorstendto maintain a largenegativecontrast
with increasingdeformation,and thattoo canbeunderstoodfrom in vitro measurements.
Theutili ty of this informationis summarizedwith a reviewof recentclinical trials of
breastelasticity imaging. Specifically, a recentmulti-institutional,multi-observerstudy
hasdemonstratedthat elasticity imagingincreasesthediagnosticconfidenceof breast
ultrasound radiologistswhenattemptingto classifya tumoraseither“benign” or
“malignant”.Thepresentationwill concludewith a brief discussionof theprospectsfor
futureenhancementsand improvementsin elasticityimage formationand information
content.

Educational Objectives
1. Understandthebasic vocabulary usedto describesimplesolid mechanics
2. Understandthemethodsused to form real-time elasticityimages using ultrasound

andthepotential for significantimprovementsin thefuture
3. Understandthebasic criteria for interpretingbreastelasticityimages


