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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method of
ultrasonic imaging and an ultrasonic diagnostic appara-
tus, and more particularly to a method of ultrasonic im-
aging and an ultrasonic diagnostic apparatus capable of
producing ultrasonic images by which it is possible to
visually recognize at a glance the time-wise change of a
blood flow.

[0002] In obtaining an ultrasonic image of a blood flow,
there has been a convention to use small bubbles in blood
as the contrast agent. These small bubbles disperse by
being hit by a strong ultrasonic wave. In particular, in
document WO-A-99/08599, images are formed of frames
in which some beams have higher ultrasound power for
dispersing the contrast agent and some beams have low-
er ultrasound power for not dispersing the contrast agent.
Alternatively, in this document, image frames are formed
in which all the beams of a frame have higher ultrasound
power interposed with frames in which all the beams have
lower ultrasound power.

[0003] On this account, after the imaging for a high-
transmission frame (a frame taken by use of an ultrasonic
wave which is strong enough to disperse the contrast
agent), imaging for low-transmission frames (frames tak-
en by use of an ultrasonic wave which is not so strong
as to disperse the contrast agent) is carried out continu-
ously, and imaging for another high-transmission frame
is carried out on expiration of the time at which the view
field is filled with a blood flow including the contrast agent,
with these operations being implemented cyclically, as
shown in FIG. 1.

[0004] InFIG. 1, vertical line segments aligning along
the time axis represent transmission time points and
transmission strengths of sonic beams which form the
frames.

[0005] Fig. 2(a) shows sonic beams which form a high-
transmission frame, and the bold lines signify an ultra-
sonic wave which is strong enough to disperse the con-
trast agent. Indicated by V is a blood vessel, and the
arrow indicates the direction of blood flow.

[0006] In contrast, Fig. 2(b) shows sonic beams which
form a low-transmission frame, and the thin lines signify
an ultrasonic wave which is not so strong as to disperse
the contrast agent.

[0007] Ithas been possible to view the state of a blood
flow at one moment in the image of a high-transmission
frame which is taken based on the above-mentioned con-
ventional scheme.

[0008] However, this scheme has been problematic in
that it cannot provide a view of the time-wise change of
a blood flow. Specifically, if itis intended to view the time-
wise change of a blood flow, it is necessary to compare
images of high-transmission frames taken at different
time points, and it necessitates skill.
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SUMMARY OF THE INVENTION

[0009] Itis an object of the presentinvention to provide
a method of ultrasonic imaging and an ultrasonic diag-
nostic apparatus capable of producing ultrasonic images
by which it is possible to visually recognize at a glance
the time-wise change of a blood flow.

[0010] The present invention is defined in the inde-
pendent claims 1 and 5. Preferred aspects of the inven-
tion are defined in the dependent claims.

[0011] According to the ultrasonicimaging method and
ultrasonic diagnostic apparatus of this invention, which
actively utilize the dispersion of contrastagentin the pres-
ence of a strong ultrasonic wave, it is possible to produce
ultrasonic images which enable to visually recognize at
a glance the time-wise change of a blood flow.

[0012] Further objects and advantages of the present
invention will be apparent from the following description
of the preferred embodiments of the invention as illus-
trated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

Fig. 1 is an explanatory diagram showing the trans-
mission order for forming high-transmission frames
and low-transmission frames based on the conven-
tional scheme.

Fig. 2 is an explanatory diagram of the high-trans-
mission frame and low-transmission frame based on
the conventional scheme.

Fig. 3 is a block diagram of an ultrasonic diagnostic
apparatus based on an embodiment of the invention.

Fig. 4 is an explanatory diagram of a marking frame
and no-marking frame based on said embodiment.

Fig. 5 is an explanatory diagram showing the trans-
mission order for forming frames based on said em-
bodiment.

Fig. 6 is a set of diagrams showing examples of ul-
trasonic images produced by the ultrasonic diagnos-
tic apparatus based on said embodiment.

Fig. 7 is a different explanatory diagram of a marking
frame and no-marking frame.

Fig. 8 is an explanatory diagram of the transmission
strength for the marking frame based on Fig. 7.

Fig. 9 is a set of diagrams showing examples of ul-
trasonic images produced by the ultrasonic diagnos-
tic apparatus based on Fig. 7.
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Fig. 10 is yet a different explanatory diagram of a
marking frame and no-marking frame.

Fig. 11 is a diagram of an ultrasonic image produced
by the ultrasonic diagnostic apparatus based on Fig.
10.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The presentinvention will be explained in more
detail by dealing with the illustrated embodiments.
[0015] Fig. 3 is a block diagram of an ultrasonic diag-
nostic apparatus 100 based on an embodiment of this
invention.

[0016] This ultrasonic diagnostic apparatus 100 is
made up of an ultrasonic probe 1, a transmitter/receiver
2 which transmits an ultrasonic wave at a specified trans-
mission strength, receives the echo of ultrasonic trans-
mission, and produces a reception signal, a transmission
strength controller 3 which specifies the transmission
strength, an operation console 4 which is used by the
operator to instruct the transmission strength controller
3, adata processor 5 which produces an ultrasonicimage
such as a B-mode image from the reception signal, a
DSC (digital scan converter) 6 which converts the ultra-
sonic image into a display image, and a CRT 7 which
displays the display image.

[0017] Fig.4(a)is an explanatory diagram of a marking
frame produced by the ultrasonic diagnostic apparatus
100.

[0018] The marking frame is defined to be an image
of a frame which is produced by the transmission of an
ultrasonic wave at the strength for the dispersion of con-
trast agent for part (shown by the bold lines) of a number
of sonic beams which form one frame and the transmis-
sion of an ultrasonic wave at the strength for no disper-
sion of contrast agent for other sonic beams (shown by
the thin lines), and the formation of an image for one
frame from received signals which correspond to the ul-
trasonic wave transmission.

[0019] Fig. 4(b) is an explanatory diagram of a no-
marking frame produced by the ultrasonic diagnostic ap-
paratus 100.

[0020] The no-marking frame is defined to be animage
of a frame which is produced by the transmission of an
ultrasonic wave at the strength for the dispersion of con-
trast agent for all of a number of sonic beams which form
one frame, and the formation of an image for one frame
from received signals which correspond to the ultrasonic
wave transmission.

[0021] Fig. 5 is an explanatory diagram showing the
transmission time points and transmission strengths of
sonic beams of the ultrasonic diagnostic apparatus 100.
[0022] Vertical line segments aligning along the time
axis represent transmission time points and transmission
strengths of sonic beams which form the frames.
[0023] Following the imaging for a marking frame, im-
aging for no-marking frames is carried out continuously,
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and imaging for another marking frame is carried out after
such a time length that the flow range is present within
the view field, with these operations being repeated.
[0024] Providing a time difference, which is based on
the heart beat, between the timing of ultrasonic transmis-
sion for a marking frame at the strength for the dispersion
of contrast agent and the timing of ultrasonic transmis-
sion for the next marking frame at the strength for the
dispersion of contrast agent enables the proper obser-
vation of a pulsing flow. The time difference based on
the heart beat may be a multiple of the period of heart
beat measured with an electrocardiograph, or may be a
multiple of an approximate heart beat period (e.g., 1 sec-
ond).

[0025] Fig.6is asetof explanatory diagrams ofimages
produced by the ultrasonic diagnostic apparatus 100.
[0026] Shown by (a) is a first marking frame, in which
case the contrast agent on the sonic beam (bold dashed
line) at the transmission strength for the dispersion of
contrast agent disperses, whereas the contrast agent on
the sonic beams (thin dashed line) at the transmission
strength for no dispersion of contrast agent does not dis-
perse.

[0027] Shown by (b) is a no-marking frame which fol-
lows the first marking frame, in which case the portion
(bold line) where the contrast agent has dispersed in the
first marking frame has a weaker echo than other portion
and seems to be the black void. Thin dashed lines rep-
resent sonic beams at the transmission strength for no
dispersion of contrast agent.

[0028] Shown by (c) is a second marking frame, in
which case only the contrast agent on the sonic beam
(bold dashed line) at the transmission strength for the
dispersion of contrast agent disperses, as in the case of
(a). The portion (bold line) where the contrast agent has
dispersed in the first marking frame seems to be the black
void.

[0029] Shown by (d) is an image after the fifth or later
marking frame, in which the portions (bold line) where
the contrast agent has dispersed in the preceding mark-
ing frames seem to be stripes of the black void.

[0030] The ultrasonic diagnostic apparatus 100 of the
foregoing embodiment presents a stripe pattern append-
ed to a flow which intersects the direction of sonic beams
as shown by (d) in Fig. 6, whereby it becomes possible
to visually recognize the time-wise change at a glance.
[0031] Fig. 7(a) is an explanatory diagram of a marking
frame produced by the ultrasonic diagnostic apparatus.
[0032] The marking frame is defined to be a frame pro-
duced by the concentrated transmission of an ultrasonic
wave at the strength for the dispersion of contrast agent
for a certain depth (indicated by black dots) of a number
of sonic beams (thin lines) which form one frame and the
transmission of an ultrasonic wave at the strength for no
dispersion of contrast agent for other depths, and the
formation of animage for one frame fromreceived signals
which correspond to the ultrasonic wave transmission. A
certain depth on sonic beams may be replaced with a
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certain depth seen from the ultrasonic probe.

[0033] Fig. 7(b) is an explanatory diagram of a no-
marking frame.

[0034] The no-marking frame is defined to be a frame
which is produced by the transmission of an ultrasonic
wave at the strength for no dispersion of contrast agent
for all of a number of sonic beams which form one frame,
and the formation of an image for one frame from re-
ceived signals which correspond to the ultrasonic wave
transmission.

[0035] Fig. 8 is an explanatory diagram showing the
depths and transmission strengths of sonic beams used
for the marking frame.

[0036] Lateralline segments aligning on the depth axis
represent transmission strengths.

[0037] Also, following the imaging of a marking frame,
imaging for no-marking frames is carried out continuous-
ly, and imaging for another marking frame is carried out
after such a time length that the flow range is present
within the view field, with these operations being repeat-
ed.

[0038] Providing a time difference, which is based on
the heart beat, between the timing of ultrasonic transmis-
sion for a marking frame at the strength for the dispersion
of contrast agent and the timing of ultrasonic transmis-
sion for the next marking frame at the strength for the
dispersion of contrast agent enables the proper obser-
vation of a pulsing flow. The time difference based on
the heart beat may be a multiple of the period of heart
beat measured with an electrocardiograph, or may be a
multiple of an approximate heart beat period (e.g., 1 sec-
ond).

[0039] Fig.9isasetof explanatory diagrams ofimages
produced by the ultrasonic diagnostic apparatus.
[0040] Shown by (a) is a first marking frame, in which
case the contrast agent in a portion of the depth (white
dots) where the contrast agent is to be dispersed dis-
perses, whereas the contrast agent in other portion does
not disperse. Thin dashed lines represent sonic beams
at the transmission strength for no dispersion of contrast
agent.

[0041] Shown by (b) is a no-marking frame which fol-
lows the first marking frame, in which case the portion
(black dots) where the contrast agent has dispersed in
the first marking frame has weaker echoes than other
portion and seems to be the black void.

[0042] Shown by (c) is a second marking frame, in
which case only the contrast agent at the depth (white
dots) for the dispersion of contrast agent disperses, as
in the case of (a). The portion (black dots) where the
contrast agent has dispersed in the first marking frame
seems to be the black void.

[0043] Shown by (d)is animage after the fourth or later
marking frame, in which the portions (black dots) where
the contrast agent has dispersed in the preceding mark-
ing frames seem to be stripes of the black void.

[0044] The ultrasonic diagnostic apparatus of the fore-
going presents a stripe pattern appended to a flow which
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is virtually parallel to the direction of sonic beams as
shown by (d) in Fig. 9, whereby it becomes possible to
visually recognize the time-wise change at a glance.
[0045] Fig. 10(a) is an explanatory diagram of a mark-
ing frame produced by the ultrasonic diagnostic appara-
tus.

[0046] The marking frame is defined to be a frame pro-
duced by the transmission of an ultrasonic wave at the
strength for the dispersion of contrast agent for two or
more spaced-out sonic beams (bold lines) among a
number of sonic beams which form one frame and the
transmission of an ultrasonic wave for other sonic beams
at the strength for the dispersion of contrast agent for two
or more spaced-out positions of a certain depth (black
dots) and at the strength for no dispersion of contrast
agent for other depths, and the formation of an image for
one frame from received signals which correspond to the
ultrasonic transmission. A certain depth on sonic beams
may be replaced with a certain depth seen from the ul-
trasonic probe.

[0047] Fig. 10 (b) is an explanatory diagram of a no-
marking frame.

[0048] The no-marking frame is defined to be a frame
which is produced by the transmission of an ultrasonic
wave at the strength for no dispersion of contrast agent
for all of a number of sonic beams which form one frame,
and the formation of an image for one frame from re-
ceived signals which correspond to the ultrasonic wave
transmission.

[0049] Also, following the imaging of a marking frame,
imaging for no-marking frames is carried out continuous-
ly, and imaging for another marking frame is carried out
after such a time length that the flow range is present
within the view field, with these operations being repeat-
ed.

[0050] Providing a time difference, which is based on
the heart beat, between the timing of ultrasonic transmis-
sion for a marking frame at the strength for the dispersion
of contrast agent and the timing of ultrasonic transmis-
sion for the next marking frame at the strength for the
dispersion of contrast agent enables the proper obser-
vation of a pulsing flow. The time difference based on
the heart beat may be a multiple of the period of heart
beat measured with an electrocardiograph, or may be a
multiple of an approximate heart beat period (e.g., 1 sec-
ond).

[0051] Fig. 11 is an explanatory diagram of an image
produced by the ultrasonic diagnostic apparatus.
[0052] The portions of marking frames where the con-
trast agent has dispersed (bold lines and black dots)
seem to be a lattice of the black void.

[0053] The ultrasonic diagnostic apparatus presents
stripe patterns in both the direction orthogonal to the di-
rection of sonic beams and the direction of flow which is
virtually parallel to the direction of sonic beams (i.e., in a
shape of lattice) as shown in Fig. 11, whereby it becomes
possible to visually recognize at a glance the time-wise
change of particularly a two-dimensional flow in the car-
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diac ventricle and atrium.

[0054] Many widely different embodiments of the in-
vention may be configured without departing from the
scope of the present invention. It should be understood
that the present invention is not limited to the specific
embodiments described in the specification, except as
defined in the appended claims.

Claims

1. A method of ultrasonic imaging comprising the steps
of:

transmitting an ultrasonic wave at such a
strength as to disperse the contrast agent for a
number of sonic beams which form a first frame
and transmitting an ultrasonic wave at such a
strength as not to disperse the contrast agent
for the other sonic beams which form the first
frame;

transmitting an ultrasonic wave at such a
strength as not to disperse the contrast agent
for all the sonic beams which form a second
frame;

producing animage from received signals which
correspond to the ultrasonic wave transmis-
sions;

repeating the steps of transmitting the ultrasonic
waves for forming the first and second frames;
and

interposing the second frames between the first
frames.

2. Themethod of ultrasonicimaging of claim 1, wherein
one timing of ultrasonic wave transmission for the
first frame, and another timing of ultrasonic wave
transmission for a later one of said first frames, have
a time difference which is based on the heart beat.

3. Themethod of ultrasonicimaging of claim 1, wherein
the first frames comprise at least two spaced sonic
beams for which an ultrasonic wave is transmitted
at such a strength as to disperse the contrast agent.

4. The method of ultrasonic imaging of any one of
claims 1 to 3 wherein the step of transmitting an ul-
trasonic wave at such a strength as to disperse the
contrast agent for a first frame is at such a strength
as to disperse the contrast agent for a certain depth,
and wherein the method includes transmitting an ul-
trasonic wave at such a strength as not to disperse
the contrast agent for other depths.

5. An ultrasonic diagnostic apparatus comprising:

an ultrasonic probe (1);
transmission/reception means (2) for transmit-
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ting an ultrasonic wave from said ultrasonic
probe and for receiving a signal which corre-
sponds to the ultrasonic wave transmission;
transmission strength control means (3) for con-
trolling the ultrasonic wave transmission to have
such a strength as to disperse the contrast agent
for a number of sonic beams which form a first
frame and have such a strength as not to dis-
perse the contrast agent for the other sonic
beams which form the first frame;

wherein said transmission strength control
means (3) controls the ultrasonic wave trans-
mission such that a second frame, which is
formed by the ultrasonic wave transmission at
such a strength as not to disperse the contrast
agent for all the sonic beams which form the
second frame;

image producing means (5, 6, 7) for producing
an image from the received signals;

wherein the transmission strength control
means (3) is operable to repeatedly generate
the first and second frames and interpose the
second frames between the first frames.

The ultrasonic diagnostic apparatus of claim 5,
wherein said transmission strength control means
(3) controls the ultrasonic wave transmission such
that one timing of ultrasonic wave transmission for
the first frame, and another timing of ultrasonic wave
transmission for a later one of said first frames, have
a time difference which is based on the heart beat.

The ultrasonic diagnostic apparatus of claim 6,
wherein said transmission strength control means
(3) controls the ultrasonic wave transmission such
that there are in said first frames at least two spaced
sonic beams for which an ultrasonic wave is trans-
mitted at such a strength as to disperse the contrast
agent.

The ultrasonic diagnostic apparatus of any one of
claims 5 to 7 wherein the transmission strength con-
trol means (3) is arranged for controlling the ultra-
sonic wave transmission to have such a strength as
to disperse the contrast agent for a certain depth and
have such a strength as not to disperse the contrast
agent for other depths.

Patentanspriiche

Ultraschallbildgebungsverfahren, welches die fol-
genden Schritte umfasst:

Ubertragung einer Ultraschallwelle bei einer
Starke, bei der das Kontrastmittel fir eine An-
zahl von Schallstrahlen, die einen ersten Frame
bilden, dispergiert wird, sowie Ubertragung ei-
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ner Ultraschallwelle bei einer Starke, bei der das
Kontrastmittel fir die anderen Schallstrahlen,
die den ersten Frame bilden, nicht dispergiert
wird;

Ubertragung einer Ultraschallwelle bei einer
Starke, bei der das Kontrastmittel nicht fir alle
der Schallstrahlen dispergiert wird, die einen
zweiten Frame bilden;

Erzeugung eines Bildes aus den empfangenen
Signalen, welche den Ultraschallwelleniibertra-
gungen entsprechen;

Wiederholung der Schritte der Ultraschallwel-
lentibertragung zur Bildung des ersten und
zweiten Frames; und

Einschieben der zweiten Frames zwischen die
ersten Frames.

Ultraschallbildgebung gemaf Anspruch 1, dadurch
gekennzeichnet, dass eine Zeitfestlegung der Ul-
traschallwellenlbertragung fiir den ersten Frame
und eine anderes Zeitfestlegung der Ultraschallwel-
lenlibertragung flr einen spéateren der ersten Fra-
mes eine Zeitdifferenz aufweisen, die auf dem Herz-
schlag beruht.

Ultraschallbildgebungsverfahren gemal Anspruch
1, dadurch gekennzeichnet, dass die ersten Fra-
mes mindestens zwei im Abstand angeordnete
Schallstrahlen umfassen, fiir die eine Ultraschallwel-
le bei einer Starke Ubertragen wird, bei der das Kon-
trastmittel dispergiert wird.

Ultraschallbildgebungsverfahren gemaf einem der
Anspriche 1 bis 3, dadurch gekennzeichnet, dass
der Schritt der Ultraschallwelleniibertragung bei ei-
ner Starke, bei der das Kontrastmittel fiir einen er-
sten Frame dispergiert wird, bei einer Starke vor sich
geht, bei der das Kontrastmittel fir eine bestimmte
Tiefe dispergiert wird, und dadurch gekennzeich-
net, dass das Verfahren der Ultraschallwellentiber-
tragung bei einer Starke vor sich geht, bei der das
Kontrastmittel fir andere Tiefen nicht dispergiert
wird.

Ultraschall-Diagnostikgerat, umfassend:

eine Ultraschallsonde (1);

eine Sende/Empfangsvorrichtung (2) zur Aus-
sendung einer Ultraschallwelle von der Ultra-
schallsonde sowie zum Empfang eines Signals,
das der Ultraschallwellenibertragung ent-
spricht;

eine Ubertragungstarkesteuervorrichtung (3)
zur Steuerung der Ultraschallwellenibertra-
gung, so dass sie eine Starke hat, bei der das
Kontrastmittel fir eine Anzahl von Schallstrah-
len, die einen ersten Frame bilden, dispergiert
wird, und dass sie eine Starke hat, bei der das
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Kontrastmittel fir die anderen Schallstrahlen,
die den ersten Frame bilden, nicht dispergiert
wird;

wobei die Ubertragungsstarkesteuervorrich-
tung (3) die Ultraschallwellenibertragung so
steuert, dass ein zweiter Frame durch die Ultra-
schallwelleniibertragung bei einer Starke gebil-
det wird, bei der das Kontrastmittel fir alle
Schallstrahlen, der den zweiten Frame bilden,
nicht dispergiert wird,

eine Bilderzeugungsvorrichtung (5, 6, 7) zur Er-
zeugung eines Bildes aus den empfangenen Si-
gnalen,

wobei die Ubertragungsstarkesteuervorrich-
tung (3) so bedient werden kann, dass sie wie-
derholt die ersten und zweiten Frame generiert
und die zweiten Frame zwischen die ersten Fra-
me einsschiebt.

Ultraschall-Diagnostikgerat gemafR Anspruch 5, da-
durch gekennzeichnet, dass die Ubertragungs-
stéarkesteuervorrichtung (3) die Ubertragung der UI-
traschallwellen so steuert, dass eine Zeitfestlegung
der Ultraschallwellenlibertragung fiir den ersten Fra-
me und eine andere Zeitfestlegung der Ultraschall-
welleniibertragung fiir einen spateren der ersten
Frames eine Zeitdifferenz aufweisen, die auf dem
Herzschlag beruht.

Ultraschall-Diagnostikgerat gemaf Anspruch 6, da-
durch gekennzeichnet, dass die Ubertragungs-
starkesteuervorrichtung (3) die Ubertragung der Ul-
traschallwellen so steuert, dass in dem ersten Frame
mindestens zwei im Abstand zueinander liegende
Schallstrahlen vorhanden sind, fir die eine Ultra-
schallwelle bei einer Starke ibertragen wird, bei der
das Kontrastmittel dispergiert wird.

Ultraschall-Diagnostikgerat gemafR einem der An-
spriiche 5 bis 7, dadurch gekennzeichnet, dass
die Ubertragungsstarkesteuervorrichtung (3) so an-
geordnet ist, dass sie die Ultraschallwelleniibertra-
gung so steuert, dass sie eine Starke hat, bei der
das Kontrastmittel fiir eine bestimmte Tiefe disper-
giert wird, und eine Stérke hat, bei der das Kontrast-
mittel fir andere Tiefen nicht dispergiert wird.

Revendications

Procédé d’imagerie par ultrasons comprenant les
étapes consistant a :

transmettre une onde ultrasonore avec une
puissance destinée a disperser I'agent de con-
traste pour un certain nombre de faisceaux so-
nigues qui forment une premiére trame et trans-
mettre une onde ultrasonore avec une puissan-
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ce destinée a ne pas disperser I'agent de con-
traste pour les autres faisceaux sonores qui for-
ment la premiére trame ;

transmettre une onde ultrasonore avec une
puissance destinée a ne pas disperser 'agent
de contraste pour tous les faisceaux soniques
qui forment une deuxiéme trame ;

produire une image a partir des signaux regus
qui correspondent aux transmissions d’'ondes
ultrasonores ;

répéter les étapes de transmission des ondes
ultrasonores pour former les premiére et deuxie-
me trames ; et

intercaler les deuxiemes trames entre les pre-
miéres trames.

Procédé d’imagerie par ultrasons selon la revendi-
cation 1, dans lequel un minutage de transmission
d’'onde ultrasonore pour la premiére trame, et un
autre minutage de transmission d’onde ultrasonore
pour une premiére trame ultérieure ont une différen-
ce temporelle qui est basée sur le battement cardia-
que.

Procédé d’'imagerie par ultrasons selon la revendi-
cation 1, dans lequel les premiéres trames compren-
nent au moins deux faisceaux soniques espacés
pour lesquels une onde ultrasonore est transmise
avec une puissance destinée a disperser I'agent de
contraste.

Procédé d’'imagerie par ultrasons selon 'une quel-
conque des revendications 1 a 3, dans lequel I'étape
de transmission d’une onde ultrasonore avec une
puissance destinée a disperser I'agent de contraste
pour une premiére trame se fait a une puissance
prévue pour disperser I'agent de contraste sur une
certaine profondeur, et dans lequel le procédé com-
prend le fait de transmettre une onde ultrasonore
avec une puissance destinée a ne pas disperser
I'agent de contraste pour les autres profondeurs.

Appareil de diagnostic par ultrasons comprenant :

une sonde a ultrasons (1) ;

un moyen de transmission/réception (2) pour
transmettre une onde ultrasonore a partir de la-
dite sonde a ultrasons et pour recevoir un signal
qui correspond a la transmission d’onde
ultrasonore ;

un moyen de contréle de puissance d’émission
(3) pour commander la transmission d’onde ul-
trasonore de fagon qu’elle ait une puissance
destinée a disperser I'agent de contraste pour
un certain nombre de faisceaux soniques qui
forment une premiére trame et de fagon qu’elle
ait une puissance destinée a ne pas disperser
I'agent de contraste pour les autres faisceaux
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soniques qui forment la premiére trame ;

dans lequel ledit moyen de contréle de puissan-
ce d’émission (3) commande la transmission
d’'onde ultrasonore de fagon qu’une deuxiéme
trame, qui est formée par la transmission d’'onde
ultrasonore avec une puissance destinée a ne
pas disperser I'agent de contraste pour tous les
faisceaux soniques qui forment la deuxiéme
trame ;

un moyen de production d’image (5, 6, 7) pour
produire une image a partir des signaux regus ;
dans lequel le moyen de contrdle de puissance
d’émission (3) est utilisable pour générer de fa-
con répétée les premiere et deuxieme trames
etintercaler les deuxiémes trames entre les pre-
miéres trames.

Appareil de diagnostic par ultrasons selon la reven-
dication 5, dans lequel ledit moyen de contrble de
puissance d’émission (3) commande la transmission
d’onde ultrasonore de fagon qu’un minutage de
transmission d’onde ultrasonore pour la premiere
trame, et un autre minutage de transmission d’'onde
ultrasonore pour une premiére trame ultérieure ont
une différence temporelle qui est basée sur le bat-
tement cardiaque.

Appareil de diagnostic par ultrasons selon la reven-
dication 6, dans lequel ledit moyen de contrble de
puissance d’émission (3) commande la transmission
d’onde ultrasonore de telle maniére qu’il y a dans
lesdites premiéres trames au moins deux faisceaux
soniques espaceés pour lesquels une onde ultraso-
nore est transmise avec une puissance destinée a
disperser I'agent de contraste.

Appareil de diagnostic par ultrasons selon I'une quel-
conque des revendications 5 a 7, dans lequel le
moyen de contrdle de puissance d’émission (3) est
adapté pour commander la transmission d’onde ul-
trasonore de fagon qu’elle ait une puissance desti-
née a disperser 'agent de contraste sur une certaine
profondeur et qu’elle ait une puissance destinée a
ne pas disperser 'agent de contraste pour les autres
profondeurs.
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