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Simulation research on temperature distribution in focal region during

high intensity focused ultrasound intermittent treatment
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Abstract: The effect of different treatment depth, tissue type and treatment mode in high intensity focused
ultrasound (HIFU) focal temperature field is explored in this paper. A two-dimensional axisymmetric simula-
tion model of HIFU irradiated tissue is established by finite element method, then the acoustic pressure and
temperature in HIFU focal region are calculated by using the Westervelt equation and biological heat transfer
equations. The simulation results show that with the increase of treatment depth, the temperature in the focal
region decreases gradually, and the effective temperature rising area decreases. Under the same condition, the
focal region temperature of different tissue types is different, but the focal region shape is not different. The
mode with long single treatment time and short treatment interval has fast focal temperature rise rate and
large effective temperature rise area. Focal temperature is one of the important factors to judge the therapeutic

effectiveness of HIFU tumor therapy. In this paper, by means of numerical simulation, the distribution of tissue
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temperature field in the lower focal region of HIFU intermittent treatment mode is predicted, which is expected

to provide theoretical reference for the formulation of safe and effective HIFU preoperative treatment scheme.

Keywords: High intensity focused ultrasound; Treatment mode; Depth; Focal region; Temperature field

distribution
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Table 1 The sound absorption coefficients
of different media corresponding to funda-

mental and harmonic frequencies

(%f7: Np-m~—1)

BE TR il PRI
K 0.025 0.051 0.076 0.100
fEWE  4.360 9.250 14.37 19.64
JHAE  6.400 13.83 20.75 27.66
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Table 2 The material properties used in
the model when the Room temperature is
25 °C

wRE/ i/ g/ SHRALY
(kgm=?) (ms™!) (Jkg™!'-°C7!) (Wm LK1
K 100 1483 4178 0.60
JHEAE 1060 1568 3639 0.51
Jig i 915 1468 2348 0.21
*3 MEERSH
Table 3 Transducer parameters
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point in the focal region at different depths
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