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Development and applications of ultrasound elastomicroscopy
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Abstract: Traditional elasticity imaging, typically operated in the ultrasound frequency range of 1~
10 MHz, can provide resolutions in the order of millimeters. This is insufficient for observing fine
structures of biological tissues such as skin and articular cartilage. In this paper a new ultra-
sound elastomicroscopy is developed and applied to image the articular cartilage and mouse skin.
The system consists of a compression system and a backscatter ultrasound microscope system with
an ultrasound transducer of 50 MHz. By imaging the articular cartilage and mouse skin, it has
been shown that the system can clearly image the fine structure of biological tissues and study
the machine properties.
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Fig.l  The diagram of 2-D ultrasound elastomicroscopy system setup
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(a)B-mode RE ulteasound images of a typical articular cartilage
specimen, (LIRF signals corresponds to the position indicat-
ed by the lelt doned lines in (a). (¢)RF signals corresponds

to the position mdicated by the left sobid lines in (1)
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Fig.3 B-mode ultrasound images of a bovine articular  cartilage Fig.4

specimen {with a thin bone layer on the top} collected (a) La) pre, (bh) post compression.,
pre. (h) post compression.
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Fig5 The schematic diagram of two continuous nonoverlapped windows
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B-mode ultrasound images of a mouse skin specimen collected
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