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Description
BACKGROUND
1. Field

[0001] The present invention generally relates to an
ultrasound diagnostic system and more particularly to an
ultrasound diagnostic system for detecting a lesion using
high intensity focused ultrasound.

2. Background

[0002] An ultrasound diagnostic system has become
an important and popular diagnostic tool due to its wide
range of applications. Specifically, due to its non-invasive
and non-destructive nature, the ultrasound diagnostic
system has been extensively used in the medical profes-
sion. Modern high-performance ultrasound diagnostic
systems and techniques are commonly used to produce
two or three-dimensional (2D or 3D) diagnostic images
of atarget object. The ultrasound diagnostic system gen-
erally uses a probe including an array transducer having
a plurality of transducer elements to transmit and receive
ultrasound signals. The ultrasound diagnostic system
forms ultrasound images of the internal structures of the
target object by electrically exciting the transducer ele-
ments to generate ultrasound pulses that travel into the
target object. The ultrasound pulses produce ultrasound
echoes since they are reflected from a discontinuous sur-
face of acoustic impedance of the internal structure,
which appears as discontinuities to the propagating ul-
trasound pulses. Various ultrasound echoes return to the
array transducer and are converted into electrical signals,
which are amplified and processed to produce ultrasound
data for forming an image of the internal structure of the
target object.

[0003] In particular, an ultrasound diagnostic system
using a high intensity focused ultrasound (HIFU) to re-
move a lesion (e.g., malignant tumor) in a body has been
known to produce excellent treatment effects in the med-
ical field. The lesion is necrotized with heat generated by
focusing the high intensity ultrasound onto the lesion so
that the lesion can be removed in the body. Since the
generated heat may destroy other normal tissues around
of the lesion in the body, the treatment should be per-
formed carefully while focusing the ultrasound on the le-
sion so as not to damage the normal tissues. Conven-
tionally, the ultrasound diagnostic system provides an
ultrasound image showing the lesion being removed by
the HIFU. That is, an operator can observe the process
of removing the lesion.

[0004] The HIFU significantly increases temperature
ofaregiononwhich the HIFU isfocused, and the necrosis
begins at a focal point of the HIFU. Therefore, it is nec-
essary to avoid focusing the HIFU on the normal tissues
and to observe thermal diffusion in real time when the
HIFU is injected on the lesion, so as not to damage the
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normal tissues. However, it is difficult to observe the ther-
mal diffusion in the conventional ultrasound diagnostic
system.

[0005] US 2005/0203399 A1 discloses a frame which
ensures that the alignment between a high intensity fo-
cused ultrasound (HIFU) transducer deigned for vaginal
use and a commercially available ultrasound image
probe is maintained, so that the HIFU, focus remains in
the image plane during HIFU therapy. A water-filled
membrane placed between the HIFU transducer and the
treatment site provides acoustic coupling. The coupling
is evaluated to determine whether any air bubbles exist
at the coupling interface, which night degrade the thera-
py, provided by the HIFU transducer. HIFU lesions on
tissue appear as hyperechoic spots on the ultrasound
image in real time during application of HIFU therapy.
[0006] WO 2004/075987 A1 discloses a high intensity
focused ultrasound (HIFU) for medically treating tumors
which is automatically administered under robotic control
in dosage intervals that alternate with ultrasonic imaging
intervals. The HIFU transmitter is re-aimed for each dos-
age to compensate for motion of the tumor due to heart
beats and other events.

[0007] In XP004247076 B-scan attenuation mapping
techniques based on the shift in center frequency of an
ultrasound signal are examined. A simple technique
based on the change of phase of the quadrature-demod-
ulated signals is presented and analysed. Autoregres-
sive analysis is also examined.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Arrangements and embodiments may be de-
scribed in detail with reference to the following drawings
in which like reference numerals refer to like elements
and wherein:

FIG. 1 illustrates an ultrasound diagnostic system
according to one embodiment of the present inven-
tion;

FIG. 2 illustrates a flowchart showing a process of
detecting the lesion according to one embodiment
of the present invention;

FIG. 3 is a graph showing two center frequencies;
FIG. 4 depicts an example of a center frequency shift
image; and

FIG. 5 illustrates a flowchart showing a process of
detecting the lesion according to another embodi-
ment of the present invention.

DETAILED DESCRIPTION

[0009] A detailed description may be provided with ref-
erence to accompanying drawings. One of ordinary skill
in the art may realize that the following description is il-
lustrative only and is not in any way limiting. Other em-
bodiments of the present invention may readily suggest
themselves to such skilled persons having the benefit of
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this disclosure.

[0010] Hereinafter, embodiments of the presentinven-
tion will be described with reference to FIGS. 1 and 5.
The following embodiments describe detecting a lesion
based onfirstreceive signals and second receive signals.
The first receive signals are obtained with ultrasound
echo signals from the lesion, which has not undergone
a high intensity focused ultrasound (HIFU). Further, the
second receive signals are obtained with ultrasound echo
signals from the lesion, which underwent the HIFU.
[0011] FIG. 1 illustrates an ultrasound diagnostic sys-
tem according to one embodiment of the present inven-
tion. As shownin FIG. 1, an ultrasound diagnostic system
100 may include an HIFU probe 110, an HIFU unit 120,
an imaging probe 130, a beamformer 140, a signal
processing unit 150, an image processor 160 and a dis-
play unit 170. Further, the ultrasound diagnostic system
100 may include a container (not shown in FIG. 1) for
containing a medium. The container may be a water tank,
a water bag and the like. The container is disposed be-
tween the HIFU probe 110 and a body (i.e., skin) when
the HIFU is injected into a body.

[0012] The HIFU probe 110 may inject the HIFU on a
lesion 210 in a body 200. The HIFU probe 110 may in-
clude a number of elements. The HIFU unit 120 may
provide the HIFU probe 110 with a high frequency power
for generating the HIFU and control the HIFU probe 110
to inject the HIFU toward the lesion 210. As such, the
HIFU unit 120 may include a power supply, a controller
and a driver (not shown in FIG 1). The power supply
provides the high frequency power to the HIFU probe
110. The controller generates driving signals, and the
driver drives the HIFU probe 110 according to the control
signals outputted from the controller to focus the HIFU
onto the lesion 210.

[0013] The imaging probe 130 may transmit ultra-
sound signals to the lesion 210 in the body 200 along
transmit scanlines and receive ultrasound echo signals
from the lesion 210. The imaging probe 130 may further
output receive signals obtained from the ultrasound echo
signals for forming an ultrasound image showing the le-
sion 210. The imaging probe 130 may include a number
of elements arranged in a form of 1-dimensional or a 2-
dimensional array. The imaging probe 130 may transmit
ultrasound signals to a target object, namely, the lesion
210 in the body 200. The imaging probe 130 may receive
ultrasound echo signals reflected from the lesion 210 and
convert the ultrasound echo signals into the first and sec-
ond receive signals.

[0014] The beamformer 140 may provide appropriate
delays to the ultrasound signals for transmission such
that the ultrasound signals outputted from the imaging
probe 130 are focused on a focal point. Further, the
beamformer 140 focuses the receive signals by consid-
ering the arrival time of the echo signals at each element
in the imaging probe 130.

[0015] According to an embodiment of the present in-
vention, the signal processing unit 150 may detect the
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center frequencies of two receive signals outputted from
theimaging probe 130 and calculate the center frequency
shift between the two receive signals. The signal
processing unit 150 may include a spectrum analyzing
unit 151, a center frequency detecting unit 152 and a
center frequency shift calculating unit 153. The spectrum
analyzing unit 151 may analyze a first spectrum and a
second spectrum to produce spectrum analysis results.
The first spectrum and the second spectrum are obtained
from the first and the second receive signals. The center
frequency detecting unit 152 may detect the first and sec-
ond center frequencies from the analysis results, respec-
tively. The center frequency shift calculating unit 153 may
calculate the difference between the first and second
center frequencies. In other words, the center frequency
shift calculating unit 153 may calculate the shift of the
first center frequency of the first receive signals due to
the HIFU. The center frequency difference, namely, the
center frequency shift, is a pixel value of each pixel for
forming a center frequency shift image.

[0016] According to another embodiment of the
present invention, the signal processing unit 150 may
also determine a position of the lesion in consideration
of the center frequency shift. In such a case, the signal
processing unit 150 may further include a position deter-
mining unit 154. The position determining unit 154 may
determine a position of the lesion based on the center
frequency shift. Specifically, the position determining unit
154 may search a region in which pixels having pixel
values within a predetermined range are adjacent to one
another based on the fact that the center frequency shift
is significant at the boundary of the lesion. The boundary
of the region may be adopted to determine the position
of the lesion boundary.

[0017] Theimage processor 160 may form atleast one
ultrasound image showing the lesion based on the re-
ceive signals and a center frequency shift image based
on the center frequency shift. Also, the image processor
160 may form an overlap image of the ultrasound image
and the center frequency shift image. Thus, the image
processor 160 may remove the background of the center
frequency shift image to form a transparent center fre-
quency shift image, which shows only the boundary of
the lesion, to be overlapped with the ultrasound image.
Specifically, in order to form the transparent center fre-
quency shift image, the image processor 160 may set
the pixel values of all the pixels outside the region to zero
in the center frequency shiftimage. According to another
embodiment, the image processor 160 may express the
background of the center frequency shift image with
transparency in pseudo color map so as to leave only
the boundary of the lesion.

[0018] The display unit 170 may display at least one
of the ultrasound image, the center frequency shiftimage
and the overlap image. For example, by dividing a display
area of the display unit 170 into a plurality of sub-areas,
the ultrasound image, the center frequency shift image
and the overlap image may be displayed in each respec-
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tive sub-areas.

[0019] Hereinafter, a method of detecting the lesion
which is not part of the present invention will be described
with reference to FIGS. 1 to 4.

[0020] Referring now to FIGS. 1 and 2, the imaging
probe 130 may transmit first ultrasound signals to a lesion
in a body (step S110) and receive first ultrasound echo
signals (step S120). The spectrum analyzing unit 151
may analyze the first spectrum of the first ultrasound echo
signals to produce a first spectrum analysis result (step
S130). Further, the center frequency detecting unit 152
may detect the first center frequency from the first spec-
trum based on the first spectrum analysis result (step
S140).

[0021] The HIFU probe may inject the HIFU onto the
lesion (step S150). Also, the imaging probe 130 may
transmit second ultrasound signals to the lesion, which
underwent the HIFU (step S160), and receive second
ultrasound echo signals (step S170). The spectrum an-
alyzing unit 151 may analyze a second spectrum of the
second ultrasound echo signals to produce a second
spectrum analysis result (step S180). The center fre-
quency detecting unit 152 may detect a second center
frequency from the second spectrum based on the sec-
ond spectrum analysis result (step S190).

[0022] The center frequency shift calculating unit 153
may calculate a center frequency shift, that is, a differ-
ence between the first and second center frequencies as
shown in FIG. 3 (step S200). The position determining
unit 154 may determine the position of the lesion (i.e.,
boundary of the lesion) based on the center frequency
shift calculated by the center frequency detecting unit
152 (step S210). The center frequency shift is a pixel
value of each pixel for forming a center frequency shift
image. After calculating the center frequency shift, the
position determining unit 514 may search a region includ-
ing pixels of which pixel values are within a predeter-
mined range and adjacentto one another. In such a case,
the position determining unit may determine the position
of the lesion in consideration of a boundary of the region.
[0023] The image processor 160 may form the center
frequency shiftimage based on the center frequency shift
(step S220). The display unit 170 may display the center
frequency shiftimage formed in the image processor 160
(step S220). In this embodiment, the steps 130 and 140
may be performed after the step 150.

[0024] FIG. 4 depicts a center frequency shift image
expressed by pixels having pixel values denoted with the
central frequency shift between the first and second cent-
er frequencies. Fig. 4 shows the result based on the first
and second ultrasound echo signals received at a tem-
perature of 40°C and 70°C, respectively. In FIG. 4, the
degree of the central frequency shift is denoted with a
pseudo color map. In FIG. 4, a dotted circle denotes the
boundary of the lesion. The dotted circle can be ex-
pressed with the determined position of the lesion bound-
ary.

[0025] Hereinafter, a method of detecting the lesion
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which is not part of the present invention will be described
with reference to FIGS. 1 and 5.

[0026] Referring now to FIGS. 1 and 5, the HIFU probe
may inject the HIFU on a lesion 210 in a body 200 (step
S510). The image probe may transmit ultrasound signals
to the lesion when the HIFU is injected onto the lesion
210 (step S520) and receive former and latter ultrasound
echo signals from the lesion. The image probe 130 may
convert the former and latter ultrasound echo signals into
former and latter receive signals (step S530). The signal
processor may detect the center frequencies of the
former and latter receive signals (step S540) and calcu-
late the center frequency shift between the former and
latter receive signals (step S550). The center frequency
shift is a pixel value of each pixel for forming a center
frequency shift image. After calculating the center fre-
quency shift, the signal processor 150 may search a re-
gion including pixels of which pixel values are within a
predetermined range and adjacent to one another. Also,
the signal processor 150 may determine a position of the
lesion based on the center frequency shift (step S560).
In case that the signal processor searches the region,
the position of the lesion may be determined in consid-
eration of a boundary of the region. The image processor
160 may form the center frequency shift image based on
the center frequency shift (step S570), while the display
unit may display the center frequency shift image (step
S580).

[0027] By using the embodiments, thermal diffusion
due to injection of the HIFU can be detected.

[0028] Inthe above-described embodiment, the lesion
is detected based on the difference of the center frequen-
cies of the first and second ultrasound echo signals,
which are obtained before and after the lesion undergoes
the HIFU. However, in another embodiment, the lesion
may be detected based on the ultrasound echo signals,
which are successively obtained when the HIFU is inject-
ed onto the lesion, until the lesion is removed. In this
embodiment, the center frequencies of former ultrasound
receive signals and latter ultrasound receive signals are
compared in order to obtain the center frequency shift.
[0029] As described above, in accordance with the
present invention, the image showing the thermal diffu-
sion due to the temperature difference generated by ap-
plying the high intensity focused ultrasound can be pro-
vided in real time to the user. Thus, the user can remove
the lesion accurately while observing the thermal diffu-
sion in real time during treatment.

[0030] An embodiment may be achieved in whole or
in parts by an ultrasound diagnostic system, which in-
cludes: a high intensity frequency ultrasound (HIFU)
probe for injecting the HIFU on a lesion in a body; an
imaging probe for transmitting ultrasound signals to the
lesion, receiving ultrasound echo signals from the lesion,
and outputting receive signals obtained from the ultra-
sound echo signals; a signal processing unit for detecting
center frequencies of two receive signals outputted from
the imaging probe and calculating center frequency shift
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between the two receive signals; an image processor for
forming at least one ultrasound image showing the lesion
based on the receive signals and a center frequency shift
image based on center frequency shift; and a display unit
for displaying the ultrasound image and the center fre-
quency shift image.

[0031] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure or charac-
teristic described in connection with the embodiment is
included in at least one embodiment of the invention. The
appearances of such phrases in various places in the
specification are not necessarily all referring to the same
embodiment. Further, when a particular feature, struc-
ture or characteristic is described in connection with any
embodiment, it is submitted that it is within the purview
of one skilled in the art to effect such feature, structure
or characteristic in connection with other ones of the em-
bodiments.

[0032] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the scope of the prin-
ciples of this disclosure. More particularly, various vari-
ations and modifications are possible in the component
parts and/or arrangements of the subject combination
arrangement within the scope of the disclosure, the draw-
ings and the appended claims. In addition to variations
and modifications inthe component parts and/or arrange-
ments, alternative uses will also be apparent to those
skilled in the art.

Claims
1. Anultrasound diagnostic system (100), comprising:

a high intensity frequency ultrasound HIFU
probe (110) for injecting the HIFU on a lesion in
a body;

an imaging probe (130) for transmitting ultra-
sound signals to the lesion and receiving ultra-
sound echo signals from the lesion, the imaging
probe (130) further being configured to output
receive signals obtained from the ultrasound
echo signals;

a signal processing unit (150) for detecting cent-
er frequencies of two receive signals outputted
from the imaging probe and calculating center
frequency shift between the two receive signals;
an image processor (160) for forming at least
one ultrasound image showing the lesion based
on the receive signals and a center frequency
shift image based on the center frequency shift;
and

a display unit (170) for displaying the ultrasound
image and the center frequency shift image.
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2. The ultrasound diagnostic system (100) of Claim 1,
wherein the two receive signals include:

first receive signals obtained by the ultrasound
echo signals from the lesion having not under-
gone the HIFU; and

second receive signals obtained by the ultra-
sound echo signals from the lesion having un-
dergone the HIFU.

3. The ultrasound diagnostic system (100) of Claim 1,
wherein the two receive signals include:

former receive signals and latter receive signals
successively obtained when the HIFU is injected
to the lesion until the lesion is removed.

4. The ultrasound diagnostic system (100) of Claim 1,
wherein the signal processing unit (150) includes:

a spectrum analyzing unit (151) for analyzing
spectra of the two receive signals to produce
spectrum analysis results;

a center frequency detecting unit (152) for de-
tecting center frequencies of the two receive sig-
nals, respectively, based on the spectrum anal-
ysis results; and

a center frequency shift calculating unit (153) for
calculating the center frequency shift between
the two receive signals.

5. The ultrasound diagnostic system (100) of Claim 1,
wherein the image processor (160) forms an overlap
image of the ultrasound image and the center fre-
quency shift image, and wherein the display unit
(170) displays the overlap image.

6. The ultrasound diagnostic system (100) of Claim 5,
wherein the image processor (160) sets the pixel val-
ues of pixels outside a region corresponding to the
lesion to zero in the center frequency shiftimage and
forms a transparent center frequency shift image to
be overlapped with the ultrasound image.

7. The ultrasound diagnostic system (100) of Claim 4,
further comprising a container for containing a me-
dium, wherein the contained medium is disposed be-
tween the HIFU probe and the body.

8. The ultrasound diagnostic system (100) of Claim 1,
wherein
the signal processing unit (150) is further configured
to determine a position of the lesion in consideration
of the center frequency shift.
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Patentanspriiche

Ultraschalldiagnosesystem (100), welches Folgen-
des aufweist:

eine Hochintensitats-Frequenz-Ultraschall-HI-
FU-Sonde (110) zum Injizieren der HIFU in eine
Lasion bzw. Wunde in einem Korper;

eine bildgebende Sonde (130) zum Ubertragen
von Ultraschallsignalen zu der Wunde und Emp-
fangen von Ultraschallechosignalen von der
Wunde, wobei die bildgebende Sonde (130) des
Weiteren daflir vorgesehen ist, von den Ultra-
schallechosignalen erhaltene Empfangssignale
auszugeben;

eine Signalverarbeitungseinrichtung (150) zum
Detektieren von Mittenfrequenzen von zwei von
der bildgebenden Sonde ausgegebenen Emp-
fangssignalen und zum Berechnen einer Mitten-
frequenzverschiebung zwischen den zwei Emp-
fangssignalen;

einen Bildprozessor (160) zum Bilden weinig-
stens eines Ultraschallbilds, welches die Wunde
basierend auf den Empfangssignalen und ein
Mittenfrequenzverschiebungsbild  basierend
auf der Mittenfrequenzverschiebung zeigt; und
eine Anzeigeeinheit (170) zum Anzeigen des Ul-
traschallbilds und des Mittenfrequenzverschie-
bungsbilds.

2. Ultraschalldiagnosesystem (100) nach Anspruch 1,

wobei die zwei Empfangssignale Folgendes aufwei-
sen:

erste Empfangssignale, welche durch die Ultra-
schallechosignale von der Wunde erhalten wur-
den, die der HIFU nicht ausgesetzt waren; und
zweite Empfangssignale, welche durch die Ul-
traschallechosignale von der Wunde erhalten
wurden, welche der HIFU ausgesetzt waren.

Ultraschalldiagnosesystem (100) nach Anspruch 1,
wobei die zwei Empfangssignale Folgendes aufwei-
sen:

weitere Empfangssignale und letztere Emp-
fangssignale, welche aufeinanderfolgend er-
langt wurden, wenn die HIFU in die Wunde inji-
ziert wird, bis die Wunde entfernt ist.

Ultraschalldiagnosesystem (100) nach Anspruch 1,
wobei die Signalverarbeitungseinheit (150) Folgen-
des aufweist:

eine Spektralanalyseeinheit (151) zum Analy-
sieren von Spektren der zwei Empfangssignale,
um Spektralanalyseergebnisse zu erzeugen;

eine Mittenfrequenzdetektiereinheit (152) zum
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Detektieren von Mittenfrequenzen der beiden
Empfangssignale, jeweils basierend auf den
Spektralanalyseergebnissen; und

eine Mittenfrequenzverschiebungs-Berech-
nungseinheit (153) zum Berechnen der Mitten-
frequenzverschiebung zwischen den zwei Emp-
fangssignalen.

Ultraschalldiagnosesystem (100) nach Anspruch 1,
wobei der Bildprozessor (160) ein Uberlappungsbild
des Ultraschallbilds und des Mittenfrequenzver-
schiebungsbilds erzeugt, und wobei die Anzeigeein-
heit (170) das Uberlappungsbild anzeigt.

Ultraschalldiagnosesystem (100) nach Anspruch 5,
wobei der Bildprozessor (160) die Pixelwerte von Pi-
xeln auBerhalb eines der Wunde entsprechenden
Bereichs in dem Mittenfrequenzverschiebungsbild
auf Null setzt und ein transparentes Mittenfrequenz-
verschiebungsbild erzeugt, welches dafiir vorgese-
hen ist, mit dem Ultraschallbild Gberlappt zu werden.

Ultraschalldiagnosesystem (100) nach Anspruch 4,
welches des Weiteren einen Behalter zum Aufneh-
men eines Mediums aufweist, wobei das darin ent-
haltende Medium zwischen der HIFU-Sonde und
dem Korper angeordnet ist.

Ultraschalldiagnosesystem (100) nach Anspruch 1,
wobei die Signalverarbeitungseinheit (150) des Wei-
teren dafiir vorgesehen ist, eine Position der Wunde
unter Beruicksichtigung der Mtitenfrequenzverschie-
bung zu ermitteln.

Revendications

Systeme de ultrasons

comprenant :

diagnostic a (100)

une sonde a ultrasons focalisés de haute inten-
sité HIFU (110) pour injecter les HIFU sur une
Iésion dans un corps,

une sonde d'imagerie (130) pour transmettre
des signaux ultrasonores a la lésion et recevoir
des signaux d’échos ultrasonores de la Iésion,
la sonde d’imagerie (130) étant en outre confi-
gurée pour émettre des signaux de réception
obtenus a partir des signaux d’échos ultrasono-
res,

une unité de traitement de signaux (150) pour
détecter les fréquences centrales de deux si-
gnaux de réception émis par la sonde d’'imagerie
et pour calculer le décalage de fréquence cen-
trale entre les deux signaux de réception,

un processeur d’'image (160) pour former au
moins une image ultrasonore montrant la lésion
basée sur les signaux de réception et une image
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de décalage de fréquence centrale basée sur le
décalage de fréquence centrale, et

une unité d’affichage (170) pour afficher I'image
ultrasonore etl'image de décalage de fréquence
centrale.

2. Systeme de diagnostic a ultrasons (100) de la re-

vendication 1, dans lequel les deux signaux de ré-
ception comprennent :

des premiers signaux de réception obtenus par
les signaux d’échos ultrasonores de la Iésion
n’ayant pas subie les HIFU, et

des seconds signaux de réception obtenus par
les signaux d’échos ultrasonores de la Iésion
ayant subie les HIFU.

Systéeme de diagnostic a ultrasons (100) de la re-
vendication 1, dans lequel les deux signaux de ré-
ception comprennent :

des premiers signaux de réception et des der-
niers signaux de réception obtenus successive-
ment lorsque les HIFU sont injectés dans la lé-
sion jusqu’a ce que la Iésion soit enleveée.

Systéme de diagnostic a ultrasons (100) de la re-
vendication 1, dans lequel l'unité de traitement de
signaux (150) comprend :

une unité d’analyse de spectre (151) pour ana-
lyserles spectres des deux signaux de réception
pour produire des résultats d’analyse de spec-
tre,

une unité de détection de fréquence centrale
(152) pour détecter respectivement les fréquen-
ces centrales des deux signaux de réception ba-
sées sur les résultats d’analyse de spectre, et

une unité de calcul du décalage de fréquence
centrale (153) pour calculer le décalage de fré-
quence centrale entre les deux signaux de ré-
ception.

Systéme de diagnostic a ultrasons (100) de la re-
vendication 1, dans lequel le processeur d’image
(160) forme une image de chevauchement de I'ima-
ge ultrasonore et de 'image de décalage de fréquen-
ce centrale, et dans lequel I'unité d’affichage (170)
affiche 'image de chevauchement.

Systéme de diagnostic a ultrasons (100) de la re-
vendication 5, dans lequel le processeur d’image
(160) régle les valeurs de pixels des pixels a I'exté-
rieur d’'une région correspondant a la lésion a zéro
dans l'image de décalage de fréquence centrale et
forme une image de décalage de fréquence centrale
transparente pour étre chevauchée par I'image ul-
trasonore.
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7.

Systéme de diagnostic a ultrasons (100) de la re-
vendication 4, comprenant en outre un récipient pour
contenir un milieu, dans lequel le milieu contenu est
disposé entre la sonde HIFU et le corps.

Systeme de diagnostic a ultrasons (100) de la re-
vendication 1, dans lequel 'unité de traitement de
signal (150) est en outre configurée pour déterminer
une position de la Iésion en tenant compte du déca-
lage de fréquence centrale.



EP 1 803 403 B1

021

1142

ﬁ

40SS3004d
JOVII

{

094

d3NH04NWv38

LINN N4IH
Sl €51
A A
) )
1INN
LINNONILYINOTYO L3IHS
ONININY313a
NOLLISod | | AONINDIHA GIOHINID
LN
LINN ONILD3L3A A
ONIZATYNY
AONIND3YS QIOHINTD | | ot e
N N m
¢l oSl 1§l
00k

N

ori

[



EP 1 803 403 B1

FIG. 2
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FIG. 3
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FIG. 4
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FIG. 5

INJECTING HIFU

— S510

! A

TRANSMITTING ULTRASOUND SIGNALS TO THE LESION
DURING THE HIFU IS INJECTED
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!
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