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The Simulation Study of High Intensity Focused Ultrasound Therapeutic Region
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Abstract:

Numerical simulation of the variation of high intensity focused ultrasound (HIFU) therapeutic region at
different therapeutic parameters has a great significance in setting HIFU therapeutic dose. In this
paper, the approximation of the Westervelt formula and the Pennes bio-heat transfer equation have

been used along with the finite difference time domain(FDTD) method to calculate the temperature field
by taking the excised porcine liver model as an example. During the simulation, the influence of tissue

acoustic properties on HIFU temperature field in the focal region has been considered. Results show
that the longer the exposure time, the more obvious the influence of tissue acoustic properties, and

when the peak temperatures at the focal position are the same, the size of the therapeutic regions are

roughly same. Results also show that the larger the acoustic intensity, the shorter the time needed to
form the therapeutic region. In addition, the therapeutic region length and diameter increase
nonlinearly with increasing exposure time on a given input acoustic intensity, and, in the case of the
same therapeutic region length or diameter, the acoustic intensity and exposure time express a

negative correlation relationship.
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