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Abstract: With the fast development of the liver stiffness measurement clinically in recent
years, the measurement of soft tissue elasticity has attracted broad attentions from R&D
engineers to clinicians. In addition to the direct methods such as indentation and compression,
the measurement of shear wave propagation is another common indirect approach used to
obtain the soft tissue elasticity. For example, it has been used in the transient elastography,

a technique currently widely used to measure the liver stiffness. The shear wave propagation
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method utilizes the measurement of propagation speed of the shear wave
to extract the tissue elasticity, which is based on a theoretical relationship
between propagation speed and shear modulus of the tested material.
A number of methods can be adopted to induce the shear wave in soft
tissues, including external mechanical vibration using a vibrator and
internal vibration by acoustic radiation force. The vibration can also be
induced in a continuous or pulsed form. Ultrasound is a common modality
to detect the propagation of shear wave in soft tissue, and B-mode
ultrasound imaging can be used to guide the selection of region of interest
for detection, which improves the accuracy of measurement. This paper
mainly introduces the techniques related to the use of ultrasound for

detection of shear wave propagation in order for the tissue elasticity
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measurement. Firstly we introduce the measurement principle and
various techniques, then we describe some active areas of applications
for these techniques, and finally we summarize some problems remained
in this field and look forward to some future perspectives in solving these
problems.

Key words: soft tissue; elasticity measurement; shear wave;compressional
wave; propagation speed;displacement; shear modulus;Young's modulus;

bulk modulus;liver fibrosis;breast cancer
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