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Noninvasive visualization of change in temperature in living body using
ultrasound
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In the field of tumor hyperthermia treatment, there is a demand for
non-invasive monitoring methods for internal body temperature elevation, but currently, no
established method exists. This study examines a non-invasive method for detecting temperature
changes, focusing on the fact that the amplitude statistics of ultrasonic scattered waves from
biological tissues change with temperature variations. Numerical simulations considering the medium®
s expansion and changes in sound speed due to heating confirmed that even in situations with changes

in sound speed, the amplitude statistics change due to the change in the density of ultrasonic
scatterers caused by the expansion of the medium. Similar trends were observed in phantom and animal
ex| egiments, indicating the potential for non-invasive temperature change measurement using this
method.
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