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Focused ultrasound treatment of prostate
hyperplasia and prostate cancer

SN5005 4.0/3.0

Transurethra and transrecta

Prostate thermal therapy with interstitial and transurethral ultrasound applicators
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Focused Ultrasound hemostasis
i and vascular occlusion

Invasive surgery could be avoided by using high-
intensity focused ultrasound to treat internal bleeding.
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How image-guided ultrasound could treat a casualty with an injured spleen.
(a) The injured patient is scanned using ultrasound imaging.

(b)  The anatomical cross-sectional of the injured spleen. The ultrasound-imaging probe (green) and
high-intensity ultrasound device (blue) are coupled together to guide the focal point of the
acoustic energy during treatment.

(c) Anultrasound image of the spleen before treatment shows lacerations and bleeding.

(d) After treatment the bleeding has stopped. The bright region on the diagnostic ultrasound image
of the spleen indicates the treated region.
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Imaging Arr:cw
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Fig. ¥. Potential configuration of an image-

acoustic hemostasis




HIFU applied

Demonstration of successtul application of
image-guided HIFU for vessel occlusion, using a
device similar to that shown in Fig. 5. In A, the
Doppler imaging system 1s used to 1dentify a vein
that 1s supplying a region of hemorrhage in a porcine
liver; in B, the vessel is targeted and HIFU is applied;
in C, rescanning with Doppler, the vein in question
shows no flow and thus by implication 1s occluded.
In this manner, rather than treating the entire region
of hemorrhage, the vessels supplving the region of Vein is now

bleeding are effectivelv embolized.
£ S - occluded
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fibroid

probe

The transvaginal imaging probe provides a real-time image of the uterus and the
fibroids. Meanwhile, a burst of high-intensity focused ultrasound waves (blue)
closes the vessels that supply the blood to the tumours and thereby destroys them.
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Laparoscopic High Intensity Focused Ultrasound:
Application to Kidney Ablation

TR
FIGURE 6. (a) 3-day post treatment view of the cocumfeventiol HIFU leson created mthe kiduey's
FIGURE 1. (a) The hand-held laparcscopic HIFU probe and the prezoceranuc crysials shown bower polde (b} Cut secrion of the kidney through a single lewion. The armow show direction of 1he
separately. (B) A close-up of the probe up covered by the couphng latex sheath HIFL temaan (2 Cut section of the kadwey duouph a complete cucnberential lesion 1o shaw the

nmformuty of the lewon extending from the pelvic system 10 the Sapule

FIGURE 4. (a) The computer-controlled laparoscopic HIFU probe and the supporting sleeve, (b) a
close-up of the probe tip covered with the supporting sleeve and the water-filled latex sheath, (c)
Sonablate™ 200 HIFU device. and (d) Sonablate™ 500 HIFU device.
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Ultrasound Imaging—Guided Noninvasive Ultrasound Thrombolysis

Figure 1. In vitro experimental sstup.
Bovine carotid artery segments (arrow)
with intraluminal clots were mounted on
U-shaped frame and immearsad in tank
filled with degassed, deionized water.
One end of clot-artery preparations was
positioned at focal area of acoustic lens
parallel to plane of transducer. During
sonication, vessel was moved in plane
parallel to transducer with X-Y comput-
erized positioning system. Procedure
was monitored by online ultrasound
imaging element of therapeutic trans-
ducer (open arrowhead).

— o

e e e
Background—Catheter-based therapeutic ultrasound thrombolysis was recently
shown to be effective and safe. The purpose of this work was to study the safety and
efficacy of external high-intensity focused ultrasound thrombolysis guided by

ultrasound imaging in experimental settings.
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i HIFU Ablation of thyroid nodules
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Tachibana et al. Lancet 353:1409 (1999)
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i Sonophoresis

* Sonophoresis --- Sonochemistry

* Phoresis ----
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100kHz
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20-100kHz, 1-2.4
bar, 10-100pam.
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Enhancing drug deliver and
gene transfer

Drugs and other biocompatible materials may be incorporated into

acoustically active carriers that can be ruptured by ultrasound, increasing
the rate of energy transfer into adjacent tissue or fluids.
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Mitragotri S.. Nature Reviews Drug Discovery 4, Mar 2005
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Samir Mitragotri . Innovation: Healing sound: the use of
ultrasound in drug delivery and other therapeutic applications.
Nature Reviews Drug Discovery 4, 255-260 (01 Mar 2005)
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In Feb. 2004, the US congress gathered 30 top scientists of the

world to discuss the frontier sciences, therapeutic ultrasound
(HIFU technology) was discussed for the first time.
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Perspective

HIFU’s future depends on not only HIFU technology,
but also a close collaboration between scientists,
engineers and clinical doctors.

Coagulative necrosis of Ultrasound-imaging of MRI —-imaging of
“HIFU” in ox liver “HIFU” “HIFU”



