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Fig.3 Simulation model (unit:mm)
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Fig.4 Sound pressure distribution in time to dif-
fer. (A) =7.18 ps; (B) =77.32 ps; (C) t=101.26 ps
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Fig.5 Maximum sound pressure at the focus

and its nearby point
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Fig.6 Shade figure of focal region. (A) P=15% P.; (B) P=20% P,
(C) P=25% P, (D) P=30% Py Pne Maximum sound pressure in focal

region; P: Sound pressure in focal region
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FDTD ANALYSIS OF ESWL FOCAL NEIGHBORHOOD SOUND PRESSURE DISTRIBUTION

JIAN Xi-qi'y MORITA Nagayashi®’,  SHI Qi-duo’, TAN Zhong®
(. Department of Biomedical Engineering, Tianjin Medical University, Tianjin 300070, China; 2. Department of
Electrical, Electronic and Computer Engineering, Chiba Institute of Technology, Narashino 275-0016, Japan;
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Abstract: Stone disease of the urinary system is a kind of frequently-occuring disease. The patient
suffered from this disease is very painful. In extracorporeal shock wave lithotripsy (ESWL), high intensity
ultrasonic pulse is generated outside the human body, and focused via water to human body. The kidney
and ureter stones are crushed by the shock wave in focus, and discharged from human body by the
urine. The ESWL has come into wide use due to its non-invasive advantage. However, when crushing
stone in human body by ESWL, it often happens to complications, such as bloody urine and kidney
hematoma. The medical treatment effect of ESWL was affected by the sound pressure distribution near an
ESWL focus. This study analyzes ultrasonic pulse nonlinear propagation using ultrasonic nonlinear
propagation simulation FDTD (finite difference time domain) method proposed by author before, and
examines the sound pressure distribution near a focus, size and form of focal region and the focal
position of the converged ultrasonic.

Key Words: Extracorporeal shock wave lithotripsy; Ultrasonic pulse nonlinear propagation;

FDTD analysis; Factual focus location
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