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High-intensity focused ultrasound has attracted much attention as a modality for
the noninvasive thermal treatment of cancer. However, it has a problem of long treatment time. The
objective of this study is to develop a method for the ultrasonic heating with high efficiency by using
cavitation clouds generated in a large region. Cavitation clouds were generated and used in a large
region by electronically scanning HIFU focus in a plane perpendicular to the HIFU proEagation direction.
Applying this method to a tissue mimicking phantom, the temperature rise measured with a thermocouple was
two to three times of that without cavitation generation. The coagulation volume of chicken breast
tissues showed a high efficiency of the developed method for a HIFU thermal treatment.
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High-intensity focused ultrasound: HIFU

HIFU
1 MHz

HIFU
2 mmX2 mmX12 mm

1 HIFU 10s
20 mms3
HIFU

1 cm3
500 s
HIFU

1 cm3

HIFU

1 HIFU

HIFU

HIFU

HIFU

HIFU

HIFU

(1) HIFU

HIFU

us

HIFU

2

€)

HIFU

HIFU

(1) HIFU

0.8 MHz

HIFU

62.5 ps
62.5 ps

1 MHz

HIFU

HIFU

1.6 MHz



72 ps

128
HIFU HIFU

HIFU

1 HIFU

HIFU

1 MHz
50 kW/cm? HIFU
HIFU 1 2.6mm
4 25 ps
1
4
HIFU
1 3mm 6
6
(2
2.7 mm

5% 10 20 30
[s]
3 2.7 mm
1.2 MHz 42 kW/cm?
100 ps

0.6 kW/ecm2?2 499.9 ms
HIFU 5
3



3

HIFU

HIFU

HIFU

HIFU
6
HIFU
HIFU
18
HIFU
5 10 mm
HIFU

HIFU

7

Kota Goto, Ryo Takagi, Takuya
Miyashita, Hayato Jimbo, Shin
Yoshizawa, and Shin-ichiro Umemura,
Effect of controlled offset of focal
position in  cavitation-enhanced
high-intensity focused ultrasound
treatment, Japanese Journal of
Applied Physics, , 54, 2015,

Jun Yasuda, Ayumu Asai, Shin Yoshizawa,
and Shin-ichiro Umemura, Efficient
Generation of Cavitation Bubbles in
Gel Phantom by Ultrasound Exposure
with Negative-Followed by
Positive-Peak-Pressure-Emphasized
Waves, Japanese Journal of Applied
Physics, , 52, 2013, 07HF11 1-6
DOl :http://dx.doi.org/10.7567/JJAP.
52.07HF11

Shin Yoshizawa, Jun Yasuda, and
Shin-ichiro  Umemura, High-speed
observation of bubble cloud
generation near a rigid wall by

second-harmonic superimposed
ultrasound, Journal of Acoustical
Society of America, , 134, 2013,
1515-1520

DOl :http://dx.doi.org/10.1121/1.481
2870

10

Shin Yoshizawa, Ryo Takagi, Hiroshi
Sasaki, Kota Goto, Takuya Miyashita,
Shin-ichiro Umemura Ultrasonic
Cavitation Monitoring in
High-Intensity Focused Ultrasound
Treatment by Pulse Inversion Harmonic
Imaging with Plane Wave Transmission
Pulses, 2014 IEEE International
Ultrasonics Symposium, September 6,
2014, Chicago (USA)

30
2013 8 30

Shin Yoshizawa, Kotaro Nakamura,
Ayumu Asai, Shin-ichiro Umemura,
High-speed observation of cavitation




bubbles generated at multiple focal
spots for bubble-enhanced heating in
a large focal region, 2012 IEEE
International Ultrasonics Symposium,
October 9, 2012, Dresden (Germany)

1

Vol.2 2014 149-155

http://www_ecei .tohoku.ac. jp/ume/

€Y
YOSHIZAWA, Shin

@
UMEMURA, Shin-ichiro




