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The use and value of quantitative tissue-motion 

imaging continues to increase, and methods that 

are accurate, reproducible, and easy to use are 

needed.  MRI stimulated echoes have the unique 

and fundamental property that tissue displacement 

can be encoded directly into the phase of the signal.  

We have exploited this property to develop MRI data 

acquisition and image analysis methods that 

facilitate clinical quantitative imaging of heart 

motion.  This seminar will review the physics of 

displacement encoding using stimulated echoes 

(DENSE), the development of rapid DENSE imaging 

methods, and the development of image analysis 

algorithms for quantifying tissue displacement 

strain.  This seminar will also review applications of 

DENSE in the heart and brain, demonstrating the 

clinical utility of this method.  The path to 

commercialization of DENSE technologies will also 

be discussed.


