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Description
FIELD
[0001] Embodiments described herein relate generally

to an ultrasonic diagnosis apparatus and displaying
method.

BACKGROUND

[0002] A method for processing real-time contrast en-
hanced ultrasonic images is disclosed in WO 96/33655.
An apparatus for three-dimensional ultrasonic diagnosis
is disclosed in US 6,352,509 B1. Image segmentation
for displaying myocardial perfusion is disclosed in WO
2005/072617 A1. A method for detecting ultrasound con-
trastagentin soft tissue is disclosed in US 2001/0056236
A1,

[0003] There have been growing needs for the quan-
titative evaluation of cardiac wall motion. Recently, a my-
ocardial motion tracking technique (Wall Motion Track-
ing) using a pattern matching technique has been com-
mercialized, and used clinically. This technique is, how-
ever, dependent on the image quality of ultrasonic imag-
es. Using a contrast medium will improve the image qual-
ity of a cardiac image. Therefore, a contrast medium may
be used in combination with tracking processing.
[0004] However, the influence of speckle pattern noise
due to a contrast medium will degrade tracking accuracy
on the boundary portions between cardiac chambers and
cardiac muscle.

[0005] Overcoming the above problems can be provid-
ed by the presentinvention as defined in the independent
claims. Further developments of the invention are given
in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

FIG. 1 is a block diagram showing the arrangement
of an ultrasonic diagnosis apparatus according to an
embodiment;

FIG. 2is aflowchart showing a processing procedure
by this embodiment;

FIG. 3 is a graph showing an example of an image
before the injection of a contrast medium in FIG. 2;
FIG. 4 is a view showing an example of a cardiac
chamber ROI and myocardial ROl set in step S12 in
FIG. 2;

FIG. 5 is a view for a supplementary explanation of
steps S15,S17,and S20in FIG. 2, showing temporal
changes in the average signal / echo intensity of a
cardiac chamber ROl and myocardial ROI;

FIG. 6 is a view showing the tracking result obtained
by a myocardial tracking processing unit in FIG. 1
without using any contrast medium; and

FIG. 7 is a view showing the tracking result obtained
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by the myocardial tracking processing unit in FIG. 1
using a contrast medium.

DETAILED DESCRIPTION

[0007] In general, according to one embodiment, an
ultrasonic diagnosis apparatus according to claim 1 is
provided.

[0008] FIG. 1 is a block diagram showing the arrange-
ment of the ultrasonic diagnosis apparatus according to
this embodiment. A multi-channel ultrasonic probe 12 in-
cludes a plurality of transducers arranged in an array.
Each transducer includes a piezoelectric element, an in-
dividual electrode formed on the upper surface of the
piezoelectric element, and a common electrode formed
on the lower surface of the piezoelectric element. One
channel is constituted by one or a plurality of neighboring
transducers. An apparatus body 11 housed in a console
case is connected to the ultrasonic probe 12.

[0009] The apparatus body 11 includes a transmission
unit 21 and reception unit 22 connected to the ultrasonic
probe 12. The transmission unit 21 is provided with a
pulser 21C connected to each transducer. The pulser
21C applies a driving signal (high-frequency voltage sig-
nal) to each corresponding transducer in response to a
pulse signal, as a trigger, which is generated from a pulse
generator 21A at a predetermined period (the reciprocal
of a pulse repetition frequency PRF) and delayed by a
transmission delay unit 21B.

[0010] The ultrasonic waves generated by the me-
chanical vibrations of transducers based on driving sig-
nals propagate in an object, are reflected by a disconti-
nuity surface of acoustic impedance along the propaga-
tion path, and return as echoes to the ultrasonic probe
12. The echoes mechanically vibrate piezoelectric ele-
ments of the ultrasonic probe 12. A preamplifier 22A of
the reception unit 22 amplifies the weak electrical signals
generated by the vibrations. A reception delay unit 22B
then delays the signals. An adder 22C adds the signals
(phasing addition processing). This gives directivity to
the echo signal. The echo signal obtained by such addi-
tion will be referred to as a reception signal hereinafter.
[0011] A B-mode processing unit 23 includes a detec-
tion circuit, a logarithmic amplifier, and an analog/digital
converter. The detection circuit detects the ultrasonic
waves (reception signal) reflected by an acoustic imped-
ance boundary in a living body, and outputs the envelope
of the ultrasonic waves. The logarithmic amplifier loga-
rithmically amplifies the output signal from the detection
circuit. The analog/digital converter further converts the
signal into a digital signal and outputs it as ultrasonic
image data.

[0012] The output of the B-mode processing unit 23 is
connected to a data/control bus 30. A digital scan con-
verter (DSC) 24 is connected to the data/control bus 30.
The digital scan converter 24 superimposes graphics
such as a pointer and an ROI mark on the ultrasonic
image in an ultrasonic scan scheme, rearranges the in-
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formation in accordance with the video scan scheme of
a monitor 14, and outputs the resultant information.
[0013] The units connected to the data/control bus 30
include a control unit 31, an image memory 32, an ROI
pattern storage unit 33, an ROl setting unit 34, an average
luminance calculation unit 35, an average luminance
comparison unit 36, a myocardial tracking processing
unit 37, an operation unit 38, an indication generating
unit 39, and a time register 40. The image memory 32
stores and retains the ultrasonic image data output from
the B-mode processing unit 23 in accordance with a con-
trol signal for the storage of image data from the control
unit 31. When receiving no control signal from the control
unit 31, the image memory 32 does not store ultrasonic
image data or overwrites the ultrasonic image data but
does not retain the data.

[0014] The ROI pattern storage unit 33 stores and
holds the data of a plurality of ROI patterns and the data
of a plurality of sampled ultrasonic images in advance.
The data of each ROI pattern defines the sizes and po-
sitions of two, typically circular, ROls respectively corre-
sponding to a cardiac chamber region and a myocardial
region on a long-axis cardiac ultrasonicimage. A plurality
of sampled ultrasonic images are respectively associat-
ed with a plurality of ROI patterns. The two ROls defined
by an ROI pattern are set to sizes and positions suitable
for a cardiac chamber region and a myocardial region on
a sampled ultrasonic image associated with each ROI
pattern.

[0015] The ROl setting unit 34 sets a cardiac chamber
ROI and a myocardial ROl on a live ultrasonic image
actually acquired from an object, based on a specific ROI
pattern selected from the plurality of ROl patterns stored
in the ROI pattern storage unit 33. The ROI setting unit
34 selects a sampled ultrasonic image most similar to a
live ultrasonic image, and selects an ROI pattern asso-
ciated with the selected sampled ultrasonic image as a
specific ROl pattern. Typically, the ROI setting unit 34
subtracts the live ultrasonic image and each sampled
ultrasonic image from each other, and selects a sampled
ultrasonic image exhibiting a minimum sum of squares
of the difference.

[0016] The average luminance calculation unit 35 cal-
culates, for the live ultrasonic image, the average lumi-
nance of the pixels in the set cardiac chamber ROl and
the average luminance of the pixels in the set myocardial
ROI. The signal intensity or the echo intensity is finally
converted into luminance according to the gray scale or
color table. Therefore the average luminance can be re-
placed the average signal / echo intensity.

[0017] The average luminance comparison unit 36
compares the calculated average luminance of the car-
diac chamber ROl with the calculated average luminance
of the myocardial ROI.

[0018] The control unit 31 controls the indication gen-
erating unit 39, in accordance with the comparison result
between the average luminance of the cardiac chamber
ROI and the average luminance of the myocardial RO,
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to generate a preset indication. The control unit 31 also
controls the image memory 32 to store the live ultrasonic
image data. Typically, an indication is message data us-
ing a text representing, for example, that an image suit-
able for speckle tracking has been acquired. Typically, a
message is presented as the text "image suitable for
speckle tracking has been acquired". The monitor 14 dis-
plays this message after the digital scan converter 24
superimposes it on the live ultrasonic image. The indica-
tion may be presented by changing part of an ultrasonic
image, typically the color of a boundary frame between
cardiac muscle and a cardiac chamber or in another dis-
play form. Assume that such an indication is a message
in the following description.

[0019] In practice, after the injection of a contrast me-
dium, the average luminance of the cardiac chamber ROI
increases and exceeds the average luminance of the my-
ocardial ROI. Thereafter, as the contrast medium flows
out from the cardiac chamber with the lapse of time, the
average luminance of the cardiac chamber ROl changes
to become lower than that of the myocardial ROI. At the
time of this change (at the start of this change), a mes-
sage is displayed, and the image memory 32 starts to
store live ultrasonic image data. Note that the message
may be displayed and the image memory 32 may start
to store the live ultrasonic image data at a time point a
predetermined time after the change time point as a ref-
erence or an estimated time point a predetermined time
before the change time point.

[0020] The control unit 31 controls the time register 40
to start measuring an elapsed time at the above change
time point. The time register 40 measures an elapsed
time from the above change time point. The monitor 14
displays the measured elapsed time.

[0021] The control unit 31 also compares the average
luminance of the cardiac chamber ROI with a preset
threshold. When the average luminance of the cardiac
chamber ROl becomes lower than the threshold, the con-
trol unit 31 controls the indication generating unit 39 to
generate message data and end the storage of live ul-
trasonic image data. This message is presented as, for
example, the text "acquisition ofimage suitable for speck-
le tracking is complete".

[0022] Atthe same time, the control unit 31 further con-
trols the ultrasonic transmission unit 21 and the ultrasonic
reception unit 22 to end ultrasonic scanning.

[0023] Note that the control unit 31 may end ultrasonic
scanning at a time point when a predetermined period of
time has elapsed since the change time point measured
by the time register 40. In accordance with a selection
instruction issued by the operator in advance, the control
unit 31 selects whether to end ultrasonic scanning at a
time point when the average luminance of the cardiac
chamber ROl becomes lower than the threshold or at a
time point when a predetermined time has elapsed since
the change time point measured by the time register 40.
When the control unit 31 ends ultrasonic scanning at a
time point when a predetermined time has elapsed since
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the change time point measured by the time register 40,
the monitor 14 displays the remaining time before the
end of ultrasonic scanning.

[0024] Note that the operation unit 38 includes opera-
tion buttons in the form of real or icon buttons which are
manually operated to issue instructions to start and end
storing live ultrasonic image data into the image memory
32. The operator can arbitrarily selectin advance whether
to manually issue instructions to start and end storing
live ultrasonic image data into the image memory 32 or
to make the control unit 31 automatically control storing
operation as described above.

[0025] FIG. 2 shows a processing procedure in this
embodiment. First of all, the ultrasonic transmission unit
21 and the ultrasonic reception unit 22 start ultrasonic
scanning on a long-axis slice of a cardiac region of an
object, as a scan surface, via the ultrasonic probe 12
(S11). Ultrasonic scanning is continuously repeated up
to step S21 (to be described later). Concurrently with
ultrasonic scanning, the B-mode processing unit 23 in-
stantly generates ultrasonic image data based on a re-
ception signal. This image is displayed as a grayscale
image on the monitor 14 via the digital scan converter
24. Although the ultrasonic image data generated by the
B-mode processing unit 23 is also supplied to the image
memory 32, the data is only overwritten and not stored
until a control signal for the start of storage (to be de-
scribed later) is received from the control unit 31.
[0026] The ROI setting unit 34 reads, from the image
memory 32, ultrasonic image data corresponding to a
specific cardiac phase which is setin advance, under the
control of the control unit 31. The ROI setting unit 34
subtracts the ultrasonic image from each of the plurality
of sampled ultrasonic images stored in the ROI pattern
storage unit 33, and calculates the sums of squares of
the differences. The ROl setting unit 34 selects a sampled
ultrasonic image exhibiting a minimum of the calculated
sums of squares, and reads out the data of an ROl pattern
associated with the selected sampled ultrasonic image
from the ROI pattern storage unit 33. With this operation,
the ROI setting unit 34 sets a cardiac chamber ROl and
amyocardial ROI (S12). The ROl setting unit 34 supplies
the data of the ROI pattern to the average luminance
calculation unit 35.

[0027] Subsequently, a contrast medium is injected
from a contrast medium injector 13 into an object at a
proper timing. As a consequence, the contrast medium
injector 13 outputs a signal representing the start of the
administration of a contrast medium to the control unit
31 (S13). In response to this signal as a trigger, the av-
erage luminance calculation unit 35 sequentially receives
ultrasonic image data sequentially generated by ultra-
sonic scanning, via the image memory 32, under the con-
trol the control unit 31. The average luminance calcula-
tion unit 35 repeatedly calculates an average luminance
AVv of the pixels in the cardiac chamber ROl and an
average luminance AVm of the pixels in the myocardial
ROI, which are based on the ROI pattern exemplified in

10

15

20

25

30

35

40

45

50

55

FIG. 4 (S14).

[0028] FIG. 3 shows temporal changes in the average
luminance AVv of the pixels in the cardiac chamber ROI
and the average luminance AVm of the pixels in the my-
ocardial ROI. Referring to FIG. 3, time t0 is the time when
a contrast medium is administered. In a period before
the contrast medium flows into the cardiac chamber, the
average luminance AVv of the pixels in the cardiac cham-
ber ROl is lower than the average luminance AVm of the
pixels in the myocardial ROI.

[0029] The average luminance comparison unit 36
compares the average luminance AVv of the cardiac
chamber ROI with the average luminance AVm of the
myocardial ROI, which are calculated by the average lu-
minance calculation unit 35. First, the average luminance
comparison unit 36 determines whether the average lu-
minance AVVv of the cardiac chamber ROl is higher than
the average luminance AVm of the myocardial ROI (S15).
The change point at which the average luminance AVv
of the cardiac chamber ROI becomes higher than the
average luminance AVm of the myocardial ROl indicates
that the contrast medium has flowed into the cardiac
chamber. This change point corresponds to time t1. The
average luminance calculation unit 35 continuously and
repeatedly calculates the average luminance AVVv of the
pixels in the cardiac chamber ROl and the average lumi-
nance AVm of the pixels in the myocardial ROI (S16).
[0030] The average luminance comparison unit 36
again compares the average luminance AVv of the car-
diac chamber ROI with the average luminance AVm of
the myocardial ROI, which are calculated by the average
luminance calculation unit 35. This time, the average lu-
minance comparison unit 36 determines whether the av-
erage luminance AVv of the cardiac chamber ROl is lower
than the average luminance AVm of the myocardial ROI
(S17). The time point at which the average luminance
AVv of the cardiac chamber ROI changes from a higher
value to a lower value than the average luminance AVm
of the myocardial ROl indicates that the contrast medium
gradually flows out from the cardiac chamber to stabilize
the contrast medium density in the cardiac chamber ata
proper density in speckle tracking processing including
the processing of identifying the interface of the cardiac
muscle relative to the cardiac chamber. This time point
corresponds to time t2.

[0031] Attime t2 when the average luminance AVv of
the cardiac chamber ROl has changed from a higher val-
ue to a lower value than the average luminance AVm of
the myocardial ROI, the indication generating unit 39
generates message data under the control of the control
unit 31. The digital scan converter 24 superimposes the
message data on a live ultrasonic image. The monitor 14
then displays the resultantimage, as exemplified by FIG.
5 (S18). For example, the message "image suitable for
speckle tracking has been acquired" is displayed on the
screen of the image display 18 upon being superimposed
on a live ultrasonic image (S18).

[0032] Atthe same time, the image memory 32 starts
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to store live ultrasonic image data under the control of
the control unit 31 (S19). The image memory 32 contin-
uously stores live ultrasonic image data until the control
unit 31 determines the end of the processing in step S21.
[0033] Note that when seeing the message, the oper-
ator may start storing live ultrasonicimage data by issuing
an instruction to start the storage of live ultrasonic image
data by operating the operation unit 38.

[0034] The average luminance comparison unit 36
compares the average luminance AVv of the cardiac
chamber ROI calculated by the average luminance cal-
culation unit 35 with the preset threshold (S20). A change
in the average luminance AVv of the cardiac chamber
ROI to a value lower than the threshold represents that
the effect of the contrast medium in the cardiac chamber
has become unsuitable for speckle tracking processing.
This time point corresponds to time t3.

[0035] Attime t3 when the average luminance AVv of
the cardiac chamber ROI has changed to a value lower
than the threshold, the monitor 14 stops displaying the
message on the screen under the control of the control
unit 31. At the same time, the control unit 31 stops ultra-
sonic scanning and stops storing live ultrasonic image
data in the image memory 32 (S21).

[0036] Note thatitis possible to stop storing live ultra-
sonic image data by making the operator operate the
operation unit 38 to issue an instruction to end the storage
of live ultrasonic image data upon seeing that the mes-
sage is turned off.

[0037] As described above, ultrasonic image data is
stored in the period between time t2 when the average
luminance AVVv of the cardiac chamber ROl has changed
from a higher value to a lower value than the average
luminance AVm of the myocardial ROl and time 3 when
the average luminance AVv of the cardiac chamber ROI
has changed to a value lower than the threshold. The
myocardial tracking processing unit 37 executes myo-
cardial tracking processing by using a plurality of ultra-
sonic image data stored in this period. FIGS. 6 and 7
each show a result example display based on a myocar-
dial tracking processing result. Myocardial regions are
extracted from a plurality of ultrasonic images. The ex-
tracted myocardial regions each are segmented into a
plurality of segments. The radial expansion/contraction
ratio of each myocardial segment on a reference image
relative to the center of the cardiac chamber is calculated.
A segment mark is then superimposed and displayed on
an ultrasonic image with a hue corresponding to the ex-
pansion/contraction ratio. Temporal changes in the radial
expansion/contract ratio of each segment are displayed
in the form of a graph.

[0038] This embodiment can calculate an accurate
speckle tracking processing result by improving degra-
dation in the tracking accuracy of a boundary portion be-
tween the cardiac chamber and the cardiac muscle due
to the influence of speckle pattern noise caused by a
contrast medium and executing speckle tracking
processing using an ultrasonicimage with suitable image
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quality.

[0039] According to the above description, the image
memory 32 stores a plurality of ultrasonic image data
generated in the period between start time point t2 and
end time point t3, and myocardial tracking processing is
executed for the stored ultrasonic image data. However,
itis possible to store, in the image memory 32 in advance,
all ultrasonic image data generated after time t0 at which
scanning starts or time t1 and execute myocardial track-
ing processing for a plurality of ultrasonic image data
generated in the period between start time t2 and end
time t3, which are extracted from the stored ultrasonic
image data.

Claims

1. An ultrasonic diagnosis apparatus for generating a
plurality of ultrasonic images by repeatedly scanning
an interior of an object injected with a contrast me-
dium by using an ultrasonic wave, the apparatus
comprising:

a display unit (14) configured to display the ul-
trasonic images;

a comparison unit (36) configured to compare a
signal intensity of a cardiac chamber portion of
the ultrasonic image with a signal intensity of a
myocardial portion concurrently with the scan-
ning; and

an indication generating unit (39) configured to
generate a specific indication at one of a change
time point at which a signal intensity of the car-
diac chamber portion changes from a higher val-
ue to a lower value than a signal intensity of the
myocardial portion and another time point with
reference to the change time point, wherein the
another time point is a time point a predeter-
mined time after the change time point or an
estimated time point a predetermined time be-
fore the change time point.

2. The apparatus according to claim 1,
characterized in that the comparison unit (36) is
configured to compare an average signal intensity
of a cardiac chamber ROI of the ultrasonic image
with an average signal intensity of a myocardial ROI.

3. The apparatus according to claim 1 or 2,
further comprising an ROI setting unit (34) config-
ured to set positions and sizes of the cardiac cham-
ber ROI and myocardial ROl in accordance with a
specific ROl pattern selected from a plurality of ROI
patterns.

4. The apparatus according to claim 3,
characterized in that the ROI setting unit (34) is
configured to select the specific ROI pattern based
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on a correlation between one of the ultrasonic imag-
es and a plurality of sampled ultrasonic images re-
spectively corresponding to the plurality of ROI pat-
terns and/or to change the positions and sizes of the
cardiac chamber ROl and myocardial ROl in accord-
ance with a cardiac phase.

The apparatus according to any one of claims 1 to
4, characterized in that the indication generating
unit (39) is configured to generate indication data
indicating that an image suitable for speckle tracking
is acquired, and/or to generate data for causing the
display unit to display a message representing that
an image suitable for speckle tracking is acquired,
and/or to generate data for changing a color of a
portion of the displayed ultrasonic image.

The apparatus according to any one of claims 1 to
5, further comprising an image storage (32), and

a control unit (31) configured to control the image
storage (32) to store at least one of the ultrasonic
images generated after one of the change time point
and the another time point in the image storage,
and/or to control the image storage (32) to store at
least one of the ultrasonic images generated in a
period between one of the change time point or the
another time point and a time point elapsing a pre-
determined time after the time point.

The apparatus according to any one of claims 1 to
6, further comprising a tracking processing unit (37)
configured to track a contour of a specific region in
the ultrasonic images, and/or to track the contour of
the specific region with respect to one of the ultra-
sonicimages generated after one of the change time
point and the another time point under the control of
the control unit (31), and/or to track the contour of
the specific region with respect to one of the ultra-
sonic images generated in a period between one of
the change time point and the another time point and
atime point elapsing a predetermined time from one
of the change time point and the another time point
under the control of the control unit (31).

The apparatus according to any one of claims 1 to
7, characterized in that the display unit (14) is con-
figured to display an elapsed time from the change
time point or the another time point.

The apparatus according to any one of claims 1 to
8, configured such that the scanning is stopped at a
time point elapsing a predetermined time from one
of the change time point and the another time point.

The apparatus according to any one of claims 1 to
9, further comprising a time register unit (40) config-
ured to measure an elapsed time from one of the
change time point and the another time point.
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1.

12.

13.

14.

15.

The apparatus according to claim 10, characterized
in that the display unit (14) is configured to display
the measured elapsed time.

An ultrasonic diagnosis apparatus for generating a
plurality of ultrasonic images by repeatedly scanning
an interior of an object injected with a contrast me-
dium by using an ultrasonic wave, the apparatus
comprising:

a detection unit (36) configured to detect a spe-
cific signal intensity change in the ultrasonic im-
ages concurrently with the scanning by compar-
ing a signal intensity of a cardiac chamber por-
tion of the ultrasonic image with a signal intensity
of a myocardial portion;

a time register (40) unit configured to measure
an elapsed time from one of a change time point
at which the specific signal intensity change is
detected and another time point with reference
to the change time point, wherein the another
time point is a time point a predetermined time
after the change time point or an estimated time
point a predetermined time before the change
time point; and

a display unit (14) configured to display the
measured elapsed time.

A method for displaying ultrasonic images generated
by repeatedly scanning, the method comprising:

displaying the ultrasonic images;

comparing (S15) a signal intensity of a cardiac
chamber portion of each ofthe ultrasonicimages
with a signal intensity of a myocardial portion
concurrently with the scanning; and

generating (S18) a specific indication at one of
a change time point at which a signal intensity
of the cardiac chamber portion changes from a
higher value to a lower value than a signal in-
tensity of the myocardial portion and another
time point with reference to the change time
point, wherein the another time point is a time
pointa predetermined time after the change time
pointoran estimated time point a predetermined
time before the change time point.

The method according to claim 13, characterized
in,that the indication indicates that an ultrasonic im-
age is suitable for speckle tracking.

The method according to claim 13 or 14, character-
ized in that the indication is represented by chang-
ing a color of a portion of the displayed ultrasonic
image.
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Patentanspriiche

1.

Ultraschalldiagnosevorrichtung zum Erzeugen einer
Mehrzahl von Ultraschallbildern durch wiederholtes
Scannen eines Innenbereichs eines Objekts, in das
ein Kontrastmittel injiziert ist, unter Verwendung von
Ultraschallwellen mit

einer zum Darstellen von Ultraschallbildern ausge-
bildeten Darstelleinheit (14),

einer Vergleichseinheit (36), die dazu ausgebildet
ist, eine Signalintensitdt eines Herzkammerab-
schnitts des Ultraschallbildes mit einer Signalinten-
sitdt eines Myokardabschnitts zeitgleich mit dem
Scannen zu vergleichen, und

einer Hinweiserzeugungseinheit (39), die dazu aus-
gebildetist, einen spezifischen Hinweis zu einem An-
derungszeitpunkt, an dem eine Signalintensitat des
Herzkammerabschnitts sich von einem hdheren
Wert zu einem niedrigeren Wert als eine Signalin-
tensitdt des Myokardabschnitts andert, oder zu ei-
nem beziiglich des Anderungszeitpunkts anderen
Zeitpunkt zu erzeugen, wobei der andere Zeitpunkt
ein Zeitpunkt eine vorbestimmte Zeit nach dem An-
derungszeitpunkt oder ein geschéatzter Zeitpunkt ei-
ne vorbestimmte Zeit vor dem Anderungszeitpunkt
ist.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Vergleichseinheit (36) dazu aus-
gebildet ist, eine Durchschnittssignalintensitat einer
Herzkammer-ROI des Ultraschallbildes mit einer
Durchschnittssignalintensitat einer Myokard-ROl zu
vergleichen.

Vorrichtung nach Anspruch 1 oder 2, ferner mit
einer ROI-Einstelleinheit (34), die dazu ausgebildet
ist, die Positionen und GroRen der Herzkammer-ROI
und der Myokard-ROl in Ubereinstimmung mit einer
spezifischen von einer Mehrzahl von ROI-Vorlagen
ausgewahlten ROI-Vorlage einzustellen.

Vorrichtung nach Anspruch 3, dadurch gekenn-
zeichnet, dass die ROI-Einstelleinheit (34) dazu
ausgebildet ist, die spezifische ROI-Vorlage basie-
rend auf einer Korrelation zwischen einem der Ultra-
schallbilder und einer Mehrzahl von Beispielultra-
schallbildern, welche jeweils zu der Mehrzahl von
ROI-Vorlagen gehdren, auszuwahlen und/oder

die Positionen und GréRen der Herzkammer-ROI
und der Myokard-ROI gemaR einer Herzphase zu
verandern.

Vorrichtung nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dass die Hinweiserzeu-
gungseinheit (39) dazu ausgebildet ist, Hinweisda-
ten zu erzeugen, die anzeigen, dass ein zur Speckle-
Nachverfolgung geeignetes Bild aufgenommen wur-
de, und/oder Daten zu erzeugen zur Veranlassung
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10.

1.

der Darstelleinheit zum Darstellen einer Nachricht,
dass ein zur Speckle-Nachverfolgung geeignetes
Bild aufgenommen wird, und/oder Daten zum An-
dern einer Farbe eines Abschnitts des dargestellten
Ultraschallbildes zu erzeugen.

Vorrichtung nach einem der Anspriiche 1 bis 5, fer-
ner mit einem Bildspeicher (32) und einer Kontrol-
leinheit (31), die dazu ausgebildet ist, den Bildspei-
cher (32) zum Speichern von mindestens einem der
Ultraschallbilder, die nach dem Anderungszeitpunkt
oder dem anderen Zeitpunkt erzeugt wurden in dem
Bildspeicher anzusteuern, und/oder den Bildspei-
cher (32) zum Speichern von mindestens einem der
Ultraschallbilder, die in einem Zeitraum zwischen
dem Anderungszeitpunkt oder dem anderen Zeit-
punkt und einem Zeitpunkt, der eine vorbestimmte
Zeit nach dem Zeitpunkt ablauft, anzusteuern.

Vorrichtung nach einem der Anspriiche 1 bis 6, fer-
ner mit einer Nachverfolgungsverarbeitungseinheit
(37) zum Nachverfolgen einer Kontur einer spezifi-
schen Region in den Ultraschallbildem und/oder
zum Nachverfolgen der Kontur der spezifischen Re-
gion bezglich einem der Ultraschallbilder, die nach
dem Anderungszeitpunkt oder dem anderen Zeit-
punkt unter der Steuerung der Kontrolleinheit (31)
erzeugt wurden, und/oder zum Nachverfolgen der
Kontur der spezifischen Region mit Bezug zu einem
der Ultraschallbilder, die in einem Zeitabschnitt zwi-
schen dem Anderungszeitpunkt oder dem anderen
Zeitpunkt und einem Zeitpunkt, der eine vorbe-
stimmte Zeit von dem Anderungszeitpunkt oder dem
anderen Zeitpunkt ablauft, unter der Kontrolle der
Kontrolleinheit (31), erzeugt wurden.

Vorrichtung nach einem der Anspriiche 1 bis 7, da-
durch gekennzeichnet, dass die Darstelleinheit
(14) zum Darstellen einer von dem Anderungszeit-
punkt oder dem anderen Zeitpunkt aus abgelaufe-
nen Zeit ausgebildet ist.

Vorrichtung nach einem der Anspriiche 1 bis 8, der-
art ausgebildet, dass das Scannen zu einem Zeit-
punkt, der eine vorbestimmte Zeit nach dem Ande-
rungszeitpunkt oder dem anderen Zeitpunkt ablauft,
beendet wird.

Vorrichtung nach einem der Anspriiche 1 bis 9, fer-
ner mit einer Zeitregistereinheit (40), die zum Mes-
sen einer abgelaufenen Zeit von dem Anderungs-
zeitpunkt oder dem anderen Zeitpunkt aus abgelau-
fenen Zeit ausgebildet ist.

Vorrichtung nach Anspruch 10, dadurch gekenn-
zeichnet, dass die Darstelleinheit (14) zum Darstel-
len der gemessenen abgelaufenen Zeit ausgebildet
ist.
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Ultraschalldiagnosevorrichtung zum Erzeugen einer
Mehrzahl von Ultraschallbildern durch wiederholtes
Scannen eines Innenbereichs eines Objekts, in das
ein Kontrastmittel injiziert wurde, durch Verwendung
von Ultraschallwellen mit

einer Erkennungseinheit (36), die zum Detektieren
einer spezifischen Signalintensitdtsdnderung in den
Ultraschallbildern zeitgleich mit dem Scannen durch
Vergleichen einer Signalintensitat eines Herzkam-
merabschnittes des Ultraschallbildes mit einer Si-
gnalintensitat eines Myokardabschnittes ausgebil-
det ist,

einer Zeitregistereinheit (40), die zum Messen einer
von einem Anderungszeitpunkt, an dem die spezifi-
sche Signalintensitdtsdnderung detektiert wird, oder
von einem anderen Zeitpunkt mit Bezug zu dem An-
derungszeitpunkt aus abgelaufenen Zeit ausgebil-
detist, wobeiderandere Zeitpunkt ein Zeitpunkt eine
vorbestimmte Zeit nach dem Anderungszeitpunkt
oder ein geschatzter Zeitpunkt eine vorbestimmte
Zeit vor dem Anderungszeitpunkt ist, und

einer Darstelleinheit (14), die zum Darstellen der ge-
messenen abgelaufenen Zeit ausgebildet ist.

Verfahren zum Darstellen von durch wiederholtes
Scannen erzeugten Ultraschallbildern mit
Darstellen der Ultraschallbilder,

Vergleichen (S15) einer Signalintensitat eines Herz-
kammerabschnittes eines jeden der Ultraschallbil-
der mit einer Signalintensitat eines Myokardab-
schnittes zeitgleich mit dem Scannen, und
Erzeugen (S 18) eines spezifischen Hinweises zu
einem Anderungszeitpunkt, an dem sich eine Signal-
intensitdt des Herzkammerabschnittes von einem
héheren Wert zu einem niedrigeren Wert als eine
Signalintensitat des Myokardabschnitts verandert,
oder zu einem anderen Zeitpunkt mit Bezug zu dem
Anderungszeitpunkt, wobei der andere Zeitpunkt ein
Zeitpunkt eine vorbestimmte Zeit nach dem Ande-
rungszeitpunkt oder ein geschéatzter Zeitpunkt eine
vorbestimmte Zeit vor dem Anderungszeitpunkt ist.

Verfahren nach Anspruch 13, dadurch gekenn-
zeichnet, dass der Hinweis anzeigt, dass ein Ultra-
schallbild zur Speckle-Nachverfolgung geeignet ist.

Verfahren nach Anspruch 13 oder 14, dadurch ge-
kennzeichnet, dass der Hinweis durch Andern ei-
ner Farbe eines Abschnitts des dargestellten Ultra-
schallbildes dargestellt wird.

Revendications

Appareil de diagnostic ultrasonique pour générer
une pluralité d'images ultrasoniques en balayant a
répétition un intérieur d’'un objet injecté avec un pro-
duit de contraste en utilisant une onde ultrasonique,
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I'appareil comprenant :

une unité d’affichage (14) agencée pour afficher
les images ultrasoniques ;

une unité de comparaison (36) agencée pour
comparer une intensité de signal d’'une partie de
ventricule cardiaque d’'une image ultrasonique
avecune intensité de signal d’'une partie de myo-
carde en méme temps avec le balayage ; et
une unité génératrice d’indications (39) agencée
pourgénérer une indication spécifique a un point
de variation dans le temps auquel une intensité
de signal de la partie de ventricule cardiaque
change d’une valeur plus élevée a une valeur
moins élevée qu’une intensité de signal de la
partie de myocarde et un autre point dans le
temps avec référence au point de variation dans
le temps, ou l'autre point dans le temps est un
point dans le temps qui est un temps prédéter-
miné apres le point de variation dans le temps
ou un temps prédéterminé d’'un point estimé
dans le temps avant le point de variation dans
le temps.

Appareil selon la revendication 1, caractérisé en ce
que l'unité de comparaison (36) est agencée pour
comparer un signal d’intensité moyen d’un ventricule
cardiaque ROI de I'image ultrasonique avec un si-
gnal d’intensité moyen d’'un myocarde ROI.

Appareil selon la revendication 1 ou 2, comprenant
en outre une unité de réglage ROI (34) agencée pour
définir des positions et des tailles du ventricule car-
diaque ROI et du myocarde ROI selon un modéle
spécifique ROl sélectionné parmi un pluralité de mo-
déles ROI.

Appareil selon la revendication 3, caractérisé en ce
que l'unité de réglage ROI (34) est configurée pour
sélectionner le modéle spécifique ROI sur base
d’'une corrélation entre 'une des images ultrasoni-
que et une pluralité d’images ultrasoniques échan-
tillonnées correspondant respectivement a la plura-
lité de modéles ROI et/ou pour modifier les positions
et les tailles du ventricule cardiaque ROI et du myo-
carde ROI selon une phase cardiaque.

Appareil selon I'une quelconque des revendications
1 a4, caractérisé en ce que |'unité génératrice d’in-
dications (39) est agencée pour générer des don-
nées d’indicationindiquantqu’'une image acceptable
pour un suivi de pixel est acquise, et/ou pour générer
des données pour inciter 'unité d’affichage a afficher
un message représentant qu’'une image acceptable
pour un suivi de pixel est acquise, et/ou pour générer
des données pour changer une couleur d’une partie
de I'image ultrasonique affichée.
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Appareil selon I'une quelconque des revendications
1 a 5, comprenant en outre une mémoire pour les
images (32), et

une unité de contrdle (31) agencée pour contrbler la
mémoire pour les images (32) pour stocker au moins
une des images ultrasoniques générées apres I'un
des points de variation dans le temps et I'autre point
dans le temps dans la mémoire pour les images,
et/ou pour contrdler la mémoire pour les images (32)
pour stocker au moins une des images ultrasoniques
générées dans une période entre I'un des points de
variation dans le temps ou I'autre pointdans le temps
et un point dans le temps s’écoulant dans un temps
prédéterminé apres le point dans le temps.

Appareil selon d’'une quelconque des revendications
1 a 6, comprenant en outre une unité de traitement
de suivi (37) agencée pour suivre un contour d’'une
région spécifique dans les images ultrasoniques,
et/ou pour suivre le contour de la région spécifique
en ce qui concerne l'une des images ultrasoniques
générées apres 'un des points de variation dans le
temps et I'autre point dans le temps sous le contrdle
de l'unité de contréle (31), et/ou pour suivre le con-
tour de la région spécifique en ce qui concerne l'une
des images ultrasoniques générées dans une pério-
de entre I'un des points de variation dans le temps
et l'autre point dans le temps et un point dans le
temps s’écoulant dans un temps prédéterminé de-
puis I'un des points de variation dans le temps et
I'autre point dans le temps sous le contrdle de l'unité
de contréle (31).

Appareil selon I'une quelconque des revendications
1a7, caractérisé en ce que 'unité d’affichage (14)
est agencée pour afficher un temps écoulé depuis
le point de variation dans le temps ou l'autre point
dans le temps.

Appareil selon I'une quelconque des revendications
1 a 8, agencée de telle fagon que le balayage est
arrété a un point dans le temps s’écoulant dans un
temps prédéterminé depuis I'un des points de varia-
tion dans le temps et I'autre point dans le temps.

Appareil selon I'une quelconque des revendications
1 a9, comprenant en outre une unité d’enregistre-
ment de temps (40) agencée pour mesurer un temps
écoulé depuis l'un des points de variation dans le
temps et I'autre point dans le temps.

Appareil selon la revendication 10, caractérisé en
ce que l'unité d’affichage (14) est agencée pour af-
ficher le temps écoulé mesuré.

Appareil de diagnostique ultrasonique pour générer
une pluralité d'images ultrasoniques en balayant a
répétition un intérieur d’'un objet injecté avec un pro-
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13.

14.

15.

duit de contraste en utilisant une onde ultrasonique,
I'appareil comprenant :

une unité de détection (36) agencée pour dé-
tecter une modification spécifique d’intensité de
signal dans les images ultrasoniques en méme
temps que le balayage en comparant une inten-
sité de signal d’'une partie de ventricule cardia-
que de I'image ultrasonique avec une intensité
de signal d’'une partie de myocarde ;

une unité d’enregistrement (40) de temps agen-
cée pour mesurer un temps écoulé depuis 'un
des points de variation dans le temps auquel la
modification spécifique d’intensité de signal est
détectée et un autre point dans le temps avec
référence au point de variation dans le temps,
ou l'autre point dans le temps est un point dans
le temps qui est un temps prédéterminé aprés
le point de variation dans le temps ou un temps
prédéterminé d’un point estimé dans le temps
avant le point de variation dans le temps et ;
une unité d’affichage (14) agencée pour afficher
le temps écoulé mesuré.

Méthode pour afficher des images ultrasoniques gé-
nérées par balayage a répétition, la méthode
comprenant :

affichage d’images ultrasoniques ;
comparaison (S15) d'une intensité de signal
d’une partie de ventricule cardiaque de chaque
image ultrasonique avec une intensité de signal
d’'une partie de myocarde en méme temps que
le balayage ; et

génération (S18) d’'une indication spécifique a
I'undes points de variation dans le temps auquel
une intensité de signal de la partie de ventricule
cardiaque change d’une valeur plus élevée a
une valeur moins élevée qu’une intensité de si-
gnal de la partie de myocarde et un autre point
dans le temps avec référence ou point de varia-
tion dans le temps, ou I'autre point dans le temps
est un point dans le temps qui est un temps pré-
déterminé aprés le point de variation dans le
temps ou un temps prédéterminé d’un point es-
timé dans le temps avant le point de variation
dans le temps.

Méthode selon la revendication 13, caractérisée en
ce que l'indication indique qu’une image ultrasoni-
que est acceptable pour un suivi de pixel.

Méthode selon la revendication 13 a 14, caractéri-
sée en ce que l'indication est représentée par un
changement de couleur d’une partie de I'image ul-
trasonique affichée.
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