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Measuring Instantaneous Temperature Rise in Tissue Phantom to
Describe Sound Field Characteristics of High Intensity Focused
Ultrasound

CHEN Jie, LI Faqi, ZENG Deping, WANG Qi, ZENG Tao

Department of Biomedical Engineering, Chongqing Medical University; Key Laboratory of Biomedical Engineering of Chongqing;
State Key Laboratory of Ultrasound Engineering in Medicine Co—founded by Chongqing and MOST, Chongqing 400016, China

Abstract In view of the difficulty in the measurement of High Intensity Focused Ulirsound (HIFU) at high pressure, this paper presents a
method of characterization of the sound field of HIFU by measuring the instantaneous temperature in a tissue phantom. The HIFU field in
water is measured by using hydrophone when the power is SW. The temperature distribution of the focal region in tissue phantom with the
HIFU exposure time of 1 second, is measured by using thermocouple, with expected US power of 40,70,100, 150 and 200W, respectively.
The instantaneous temperature rise and the acoustic pressure are positively correlated through the sound absorption coefficient and the
HIFU field nonlinear characterization is obtained through the variations of the sound absorption coefficient. The results show that the —6dB
width of the radial focal region and the axial focal region measured by Hydrophone is much smaller than the radial and axial size focal
region obtained by thermocouple under different high—power HIFU; under high power,as the power increase,the -6 dB width of the radial
focal region and the axial focal region gradually changes, and the peak of the temperature field distribution is more pointed, reflecting the
fact that the energy is more concentrated.
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Fig. 3 Normalized radial sound field distribution measured by hydrophone in water under the lower power (5W)
and by thermocouple in phantoms with different HIFU power settings (40.70.100.150,200W)
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Fig. 4 Normalized axial sound field distribution measured by hydrophone in water under the lower power (5W) and by
thermocouple in phantoms with different HIFU power settings (40,70,100,150,200W)
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