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Description
Technical Field

[0001] The presentinvention relates to a biological tis-
sue elasticity measurement method and ultrasonograph-
ic apparatus, and, in particular, to a measurement meth-
od and ultrasonographic apparatus for acquiring a high
quality elasticity image such as an elasticity ratio and an
elasticity distortion of the biological tissue of a patient
and a high quality form image of the biological tissue.

Background Art

[0002] An ultrasonographic apparatus irradiates an ul-
trasonic wave to the patient by using an ultrasonic probe,
measures the acoustic characteristic of a biological tis-
sue within the patient by using the reflection echo signal,
re-constructs a form image (such as a B-mode image
and an M-mode image) of the biological tissue, for ex-
ample, based on a difference or change in acoustic char-
acteristic of an arbitrary area of the patient and displays
the form image on a screen for a diagnosis.

[0003] Recently, it has been proposed that the ultra-
sonographic apparatus is used to measure elasticity in-
formation including either elasticity ratio or elasticity dis-
tortion, for example, of a biological tissue of a part to be
diagnosed and display it as an elasticity ratio image or
elasticity distortion image (each of which will be generally
called elasticity image, hereinafter) (in Japanese Unex-
amined Patent  Application Publication No.
JP/P2000-60853A, for example). According to this, the
form image of the biological tissue of the patient and the
elasticity image such as the elasticity ratio and elasticity
distortion, for example, are acquired simultaneously or
alternately, and the form image and the elasticity image
are displayed in line or one over another on one screen.
[0004] However, the ultrasonographic apparatus dis-
closed in the publication is described in the preamble of
claim 1 and does not consider a measurement method
for acquiring both high quality form and elasticity images.

Disclosure of Invention

[0005] An ultrasonographic apparatus of the present
invention is defined in claim 1

[0006] Both of high quality form and elasticity images
can be acquired since, according to the present inven-
tion, the unit is provided for performing control so as to
selectively acquire the form image and the elasticity im-
age in the measurement period of the elasticity image
mode switched by the mode switching unit, that is, in the
measurement period of the elasticity diagnosis mode.
[0007] In this case, an ultrasonic transmission signal
is applied which has an amplitude, wave number or fre-
quency preferable for each of the form image measure-
ment and the elasticity image measurement as the ultra-
sonic transmission signal for each of the measurement.
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More specifically, there may be provided a first transmis-
sion signal generating unit for generating an ultrasonic
transmission signal for the form image, and a second
transmission signal generating unit for generating an ul-
trasonic transmission signal for the elasticity image hav-
ing at least one ultrasonic wave among an ultrasonic
wave having a larger amplitude, an ultrasonic wave hav-
ing a larger wave number and an ultrasonic wave having
a lower frequency than those of the ultrasonic transmis-
sion signal for the form image. As a result, the image
quality of the form image such as a B-mode image and
the quality of the elasticity image such as an elasticity
ratio and an elasticity distortion can be improved, and
images suitable for both of the diagnoses can be provid-
ed.

[0008] The control unit may switch between the form
image reconstruction unitand the elasticity image re-con-
struction unit according to the selection of the form image
or the elasticity image. Also, the control unit may switch
between the first transmission signal generating unit and
the second transmission signal generating unit.

[0009] The reception processing unit may have a first
reception processing unit for the form image for perform-
ing processing with a dynamic filter having a filter char-
acteristic dependent on the depth of the reflection echo
signal, and a second reception processing unit for the
elasticity image for performing processing with a filter
having a constant filter characteristic independent of the
depth of the reflection echo signal. In this case, the control
unit may switch between the first reception processing
unit and the second reception processing unit according
to the selection of the form image or the elasticity image.
[0010] The control unit can perform the switching for
each frame of each image or for each ultrasonic beam
to be irradiated to a patient according to the selection of
the formimage or the elasticityimage. For example, when
afocus area of elasticity image measurement is defined,
the control unit may switch the control for each ultrasonic
beam to be irradiated to the patient and cause the ultra-
sonic beam to scan. In this case, the elasticity image
reconstruction unit may re-construct the elasticity image
of the focus area and display it over the form image on
a display unit. The display unit can be configured to se-
lectively display one image of a form image and an elas-
ticity image, an image having both of them one over an-
other, and an image having both of them in line.

[0011] A method for measuring an elasticity of a bio-
logical tissue of the present invention is defined in claim
11.

Brief Description of the Drawings

[0012]
Fig. 1 is a block construction diagram of an embod-
iment of an ultrasonographic apparatus of the

present invention.
Fig. 2 is a diagram showing a relationship between
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the ultrasonographic apparatus of the presentinven-
tion and a patient.

Figs. 3 to 5 are diagrams showing an operation of a
first embodiment of the present invention.

Figs. 6 to 9 are diagrams for explaining an operation
of a second embodiment of the present invention.

Best Mode for Carrying Out the Invention

[0013] Embodiments of the present invention will be
described below with reference to attached drawings.
Fig. 1 is a block construction diagram of one embodiment
of an ultrasonographic apparatus of the present inven-
tion. InFig. 1, the thick line indicates a flow of an ultrasonic
transmission/reception signal, and the thin line indicates
a flow of a control signal. Fig. 2 is a diagram showing a
relationship between the ultrasonographic apparatus ac-
cording to this embodiment and a patient. As shown in
Fig. 2, a patient 20 is laid on a bed 21, and measurement
is performed thereon by using an ultrasonic probe 1 in
contact with the body surface of the patient 20. In order
to measure an elasticity image, an organ, for example,
of the patient 20 can be pressed by the ultrasonic probe
1. The ultrasonic probe 1 and the ultrasonographic ap-
paratus 10 are connected viaa probe cable. Aformimage
7a and an elasticity image 7b, for example, are displayed
simultaneously on an image display device 7 of the ul-
trasonographic apparatus 10.

[0014] The ultrasonographic apparatus 10 includes a
transmission circuit system 2 and reception circuit sys-
tem 3 connected to the ultrasonic probe 1 and a form
image reconstruction section 4 and elasticity image re-
construction section 5, to which a reception signal output
from the reception circuit system 3 is transmitted. Data
of form and elasticity images re-constructed by the form
image reconstruction section 4 and elasticity image re-
construction section 5 are input to a display superimpos-
ing section 6. Image data formed by the display super-
imposing section 6 is input to the image display device
7 and is displayed on the display screen. A measurement
control section 9 is configured to control the transmission
circuit system 2, reception circuit system 3, form image
re-construction section 4, elasticity image re-construc-
tion section 5 and display superimposing section 6 based
on a command input from a switch 8 provided in the ul-
trasonic probe 1.

[0015] The ultrasonic probe 1 transmits/receives an ul-
trasonic wave to/from a measurement target part of the
patient 20. In other words, the ultrasonic probe 1 has
multiple transducers, which are aligned one-dimension-
ally or two-dimensionally, and has functions of transmit-
ting an ultrasonic wave to the inside of the patient 20 and
receiving an ultrasonic reflection echo wave from the in-
side of the patient 20.

[0016] The transmission circuit system 2 is a transmis-
sion unit for transmitting an ultrasonic signal having un-
dergone transmission focus processing for giving a dif-
ferent delay time to each channel in driving the multiple
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transducers included in the ultrasonic probe 1 and trans-
mitting ultrasonic waves to multiple channels. In the
transmission circuit system 2, an optimum transmission
focus processing for each of them according to a form
image or an elasticity image can be switched in accord-
ance with timing defined by the measurement control
section 9, which will be described later. In particular, the
transmission circuit system 2 has a transmission signal
generating unit for generating an ultrasonic transmission
signal for a form image and a transmission signal gen-
erating unit for generating an ultrasonic transmission sig-
nal for an elasticity image having at least one ultrasonic
wave of ultrasonic waves having a larger amplitude, a
higher wave number and a lower frequency than those
of an ultrasonic transmission signal for aform image. The
transmission signal generating units for form and elas-
ticity images are switched for use based on a command
from the measurement control section 9.

[0017] The reception circuit system 3 is a reception
processing unit for performing processing for receiving
a reflection echo signal output from the ultrasonic probe
1, and performs amplification processing and filtering
processing and includes a phasing unit for performing
reception focus processing. As well known, the reception
focus processing captures reflection echo signals of mul-
tiple channels received by the multiple transducers of the
ultrasonic probe 1 and gives a differentdelay time to each
of the channels to perform the reception focus process-
ing, that is, phasing processing. Especially, in the recep-
tion circuit system 3 according to this embodiment,
switching to optimum reception focus processing for each
of them according to a form image or an elasticity image
can be performed in accordance with timing defined by
the measurement control section 9, which will be de-
scribed later. In particular, the reception circuit system 3
has a reception processing unit for a form image for per-
forming processing by using a dynamic filter having a
filter characteristic dependent on the depth of a reflection
echo signal and a reception processing unit for an elas-
ticity image for performing processing by using a filter
having a constant filter characteristic independent of the
depth of a reflection echo signal. The reception process-
ing units for form and elasticity images are switched for
use based on a command from the measurement control
portion 9.

[0018] The form image re-construction section 4 per-
forms various kinds of computing processing on a recep-
tion signal output from the reception circuit system 3 and
creates and outputs a form image to the display super-
imposing section 6. In other words, the form image-re-
construction section 4 re-constructs a form image such
as a B-mode image based on a reception signal output
from the reception circuit system 3. According to this em-
bodiment, a form image is re-constructed by using an
output from the reception circuit system 3 within a form
image acquirement period defined by the measurement
control section 9, which will be described later.

[0019] The elasticity image re-construction section 5
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performs various kinds of computing processing on a re-
ception signal output from the reception circuit system 3
and creates and outputs an elasticity image to the display
superimposing section 6. In other words, the elasticity
image reconstruction section 5 stores a reception signal
output from the reception circuit system 4 in a frame
memory, for example, performs correlation processing
on two reception signals received after a time interval
and obtains an amount of displacement of a biological
tissue. An elasticity ratio or elasticity distortion of each
part is obtained by performing differentiation on the ob-
tained amount of displacement, and an elasticity image
thereof is re-constructed. The obtained elasticity image
is displayed on the image display device 7 through the
display superimposing section 6. In this embodiment, an
elasticity image is re-constructed by using an output from
the reception circuit system 3 within an elasticity image
acquirement period defined by the measurement control
section 9, which will be described later.

[0020] Thedisplay superimposing section 6 processes
image such that outputs from the form image re-construc-
tion section 4 and the elasticity image re-construction
section 5 can be displayed one over another or selectively
or separately and be output to the image display device
7 to display. In particular, in this embodiment, the meth-
ods for displaying on the image display device 7 are
switched based on a command from the measurement
control section 9. The image display device 7 includes a
general CRT monitor, for example.

[0021] The measurement control section 9 is config-
ured to control each of the implementation of elasticity
image measurement for acquiring an elasticityimage and
the implementation of form image measurement for ac-
quiring a form image. In other words, the measurement
control section 9 switches between the elasticity image
measurement and the form image measurement based
on start and end commands for the elasticity diagnosis
mode, which are input from the switch 8 associated with
the ultrasonic probe 1. The switching is performed by
controlling operations of the transmission circuit system
2, reception circuit system 3, form image re-construction
section 4, elasticity image reconstruction section 5 and
display superimposing section 6. A human interface de-
vice such as a switch provided in the ultrasonographic
apparatus 10 in Fig. 2, a foot switch, not shown, and a
key board may be used instead ofthe switch 8, or together
with the switch 8.

[0022] Here, the first embodiment relating to control of
the elasticity diagnosis mode to be performed by the
measurement control section 9 will be described with ref-
erence to Figs. 3 to 5. When an operator presses and
turns on the switch 8 associated with the ultrasonic probe
1 in order to start an elasticity diagnosis, this is input to
the measurement control section 9 as an elasticity diag-
nosis mode start command. When the switch 8 is re-
leased and turned off, this is input to the measurement
control section 9 as an elasticity diagnosis mode end
command. Based on this, the measurement control sec-
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tion 9 controls the starting and ending of the elasticity
diagnosis mode for performing a compound measure-
ment of the elasticity image measurement and the form
image measurement. On the other hand, in the elasticity
diagnosis mode, the operator must perform an operation
for pressing the ultrasonic probe 1 against the patient
when the switch 8 associated with the ultrasonic probe
1 is turned on. Conversely, when the ultrasonic probe 1
is pressed against the patient in advance, the operator
must perform an operation of lifting the ultrasonic probe
1 when the switch 8 is turned on. While the case that the
operator directly performs the pressing of the ultrasonic
probe 1 will be described here, the ultrasonic probe 1
may be mechanically pressed or lifted. In this case, the
ultrasonic probe 1 may be pressed against the patient or
the ultrasonic probe 1 pressed against the patient in ad-
vance may be lifted by using a machine for pressing down
the ultrasonic probe 1 though the additionally prepared
human interface device such as the switch 8. Further-
more, the starting and ending of the elasticity diagnosis
mode may be controlled.

[0023] When the elasticity diagnosis mode start com-
mand is input, the measurement control section 9 con-
trols the switching of the components to selectively meas-
ure the form image and the elasticity image until the end
command is input, that is, in the period of the elasticity
diagnosis mode. For example, as shown in Fig. 3, a sec-
tor measurement area (region of interest) of the elasticity
image 33 is defined in a sector measurement area of the
form image 32 here. In the figure, B-start and B-end in-
dicate a scanning start position of the form image meas-
urement and scanning end position of the form image
measurement, respectively. The scanning with an ultra-
sonic beam is performed in the direction indicated by the
shown arrow 31. S-start and S-end indicates a scanning
start position of the elasticity image measurement and
scanning end position of the elasticity image measure-
ment, respectively. In the figure, B corresponds to the
form image measurement, and S corresponds to the
elasticity image measurement.

[0024] A timing chart for an operation of the measure-
ment control section 9 for acquiring an image as shown
in Fig. 3 is shown in Fig. 4. In the figure, changes in
operational states of the "switch (8)", "ultrasonic scanning
position", "transmission/reception sequence", "ultrason-
ic transmission wave number(s)" and "reception of ultra-
sonic waves" are shown in order from the top of the figure.
The horizontal axis indicates the number of times of scan-
ning; B corresponds to the form image measurement; S
corresponds to the elasticity image measurement; and
the subscripts s and e indicate the start and the end,
respectively.

[0025] When the operator presses and turns on the
switch 8 of the ultrasonic probe 1, the measurement con-
trol portion 9 starts measurement control of the elasticity
diagnosis mode based on the timing chart in Fig. 4 and
aflowchartshownin Fig. 5. Inthis embodiment, the trans-
mission/reception sequence B of the form image meas-
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urement and the transmission/reception sequence S of
the elasticity image measurement are switched and im-
plemented by following predefined steps for each image
frame, for example, in the period of the elasticity diagno-
sis mode when the switch 8 is kept on. In other words,
each of the scanning from B-start to B-end and the scan-
ning from S-start to S-end is handled as a unit for switch-
ing and implementation. In the shown example, after the
form image measurement B is performed for one frame,
the elasticity image measurement S is implemented for
one frame. Then, after the form image measurement B
is implemented for two frames, the elasticity image meas-
urement S is implemented for one frame. However, the
presentinvention is not limited to the ratio of the repetition
in Fig. 4.

[0026] The measurement control section 9 switches
and controls the transmission circuit system 2, the recep-
tion circuit system 3, the form image re-construction sec-
tion 4, the elasticity image re-construction section 5 and
the display superimposing section 6 based on the timing
chart. First of all, when the elasticity diagnosis mode is
started, the position of a predefined focus area for meas-
uring the elasticity image 33 is captured. Then, the start-
ing position (S-start) and ending position (S-end) of the
elasticity image measurement are defined for the focus
area. Next, the scanning for the form image measure-
ment is started based on the timing chart in Fig. 4. At that
time, a command for switching to an ultrasonic transmis-
sion signal (one-wave transmission in the example in Fig.
4) suitable for the form image measurement is output to
the transmission circuit system 2. Moreover, a command
for switching to reception processing with the dynamic
filter is output to the reception circuit system 3, and a
command for re-constructing the form image based on
an input reception signal is output to the form image re-
construction section 4. Thus, when the scanning of the
form image measurement completes once, the process-
ing is switched to the elasticity image measurement. The
switching outputs a command for switching to an ultra-
sonic transmission signal (two-wave transmission in the
example in Fig. 4) suitable for the elasticity image meas-
urement to the transmission circuit system 2. Further-
more, a command for switching to reception processing
with the fixed filter is output to the reception circuit system
3, and a command for re-constructing an elasticity image
based on an input reception signal is output to the elas-
ticity image re-construction section 5. However, the ac-
tual scanning for the elasticity image measurement is
performed during the period from the S-start to S-end in
Fig. 3. Thus, as shown in Fig. 4, the transmission/recep-
tion sequence is selected and implemented in order of
B-S-B-B-S-B-B.... The elasticity image reconstruction
section 5 obtains an amount of displacement of a biolog-
ical tissue by performing correlation processing on two
reception signals having a time interval, which are ob-
tained by the second and fifth scanning in Fig. 4, obtains
an elasticity ratio or elasticity distortion based on the ob-
tained amount of displacement and re-constructs the
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elasticity image. In this way, since the scanning of the
form image measurement is performed twice during two
measurement scans required for the elasticity image
measurement, the amount of displacement of a biological
tissue increases during the period. Therefore, the preci-
sion of measurement of an elasticity ratio or the like can
be enhanced.

[0027] On the other hand, the measurement control
portion 9 controls the display super imposing circuit 6 to
cause the image display device 7 to selectively display
the form image and the elasticity image newly created
by the form image reconstruction section 4 and the elas-
ticity image reconstruction section 5. A frame memory
for storing a re-constructed image is provided in each of
the form image reconstruction section 4 and the elasticity
image reconstruction section 5. In order to perform the
display control over the form image and the elasticity im-
age, the measurement control section 9 does not input
a reception signal for the elasticity image, which has un-
dergone phasing processing in the reception circuit sys-
tem 3, to the form image re-construction section 4 during
the period for acquiring the elasticity image data but con-
trols outputs td cause the image display device 7 to dis-
play the form image using the form image data, which is
previously acquired and stored in the frame memory, dur-
ing the period. The elasticity image re-construction sec-
tion 5 is commanded not to capture a reception signal
for aform image, which has undergone phasing process-
ing in the reception circuit system 3 during the period for
acquiring the form image data, and outputs are controlled
to cause the image display device 7 to display the elas-
ticity image using the elasticity image data, which is pre-
viously obtained and stored in the frame memory, during
the period. Thus, in the form image measurement and
elasticity image measurement, optimum transmission
and reception processing for each of them is performed.
Then, when the switch 8 is turned off, the measurement
for the elasticity diagnosis mode ends. Notably, until the
switch 8 is turned on again, control can be performed to
repeat the form image measurement and display the lat-
est form image on the image display device 7 and to
display a previously acquired elasticity image on the im-
age display device 7 as the elasticity image.

[0028] The control operation by the measurement con-
trol section 9 for implementing measurement control
shown in the timing chart in Fig. 4 will be described by
using the flowchart shown in Fig. 5. First of all, in step
S51, whether the ultrasonic scanning is to be ended or
not is determined. If not (No), the processing moves to
step S52. If so (yes), ultrasonic scanning processing
ends immediately.

[0029] In step S52, whether the current period is the
period for elasticity image measurement, that is, for the
elasticity image measurement S or not is determined. If
yes, the processing moves to step S58. If no, the process-
ing moves to step S53. B-start is stored in the form image
acquirement position register in step S53 in order to start
the acquirement of the form image since it is determined
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in previous step S52 that the current period is not the
period for the elasticity image measurement S. In step
S54, whether the value of the form image acquirement
position register is B-end, that is, the final form image
acquirement position or not is determined. If the deter-
mination results in yes, the processing moves to step
S57 where the acquirement of the form image data ends.
Then, the processing returns to step S51. If the determi-
nation results in no, the processing moves to step S55.
In step S55, the value of the form image acquirement
position resister is incremented by 1. In other words, the
ultrasonic beam line address is shifted by one in the di-
rection of scanning. In step S56, one-wave transmission,
for example, is performed thereon with an ultrasonic
transmission signal for the form image measurement.
Furthermore, reception signal processing by using a dy-
namic filter is performed thereon, and the form image
measurement is implemented. Then, the processing re-
turns to step S54. In this way, by performing reception
signal processing by using a dynamic filter, the reception
frequency can be adjusted according to the depth of re-
ception so that ultrasonic transmission/reception suitable
for the form image acquirement can be performed. The
processing in steps S54 to S56 can scan the form image
32 in the scanning direction 31 from the position B-start,
and the form image 32 to the position B-end can be ac-
quired.

[0030] In step S58, S-start is stored in the elasticity
image acquiring position register to start elasticity image
measurement since it is determined in previous step S52
that the current time is in the period of the elastic image
acquiring time (S). In step S59, whether the value of the
elasticity image acquiring position register is S-end or
not, that is, whether it indicates the last acquiring position
of the elasticity image or not is determined. If the deter-
mination results in yes, the processing moves to step
S5C where the acquirement of the elasticity image data
ends. Then, the processing returns to step S51. If no, the
processing moves to step S5A. In step S5A, the value of
the elasticity image acquiring position register is incre-
mented by 1. That is, the ultrasonic beam line address
is shifted by one in the scanning direction. In step S5B,
two-wave transmission and reception signal processing
using a fixed filter are performed, for example, with an
ultrasonic transmission signal for elasticity image meas-
urement so that the elasticity image acquiring processing
by elasticity image measurement can be implemented.
Then, the processing returns to step S59. By performing
the two-wave transmission, ultrasonic transmission suit-
able for elasticity image measurement is performed. By
performing ultrasonic reception by using a fixed filter, ul-
trasonic transmission/reception suitable for elasticity im-
age acquirement can be performed with a constant re-
ception frequency. The processing in steps S59 to S5B
scans the elasticity image 33 in the scanning direction
31 from the position S-start, and the elasticity image 33
to the position S-end can be acquired. In the example in
Fig. 3, an affected part 34 is displayed in the elasticity
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image 33. Upon completion of the acquirement of the
elasticity image 33, the determination in step S51 is per-
formed again, and the processing for acquiring the form
image 32 or elasticity image 33 is performed according
to the result. When an operator releases (switches off)
the switch 8, the processing is shifted to a processing
operation in an independent measurement mode for ac-
quiring a form image until the switch 8 is pressed again.
[0031] Theformimage measurementand elasticity im-
age measurement can be performed under each inde-
pendent and proper ultrasonic transmission requirement
since the transmission circuit system 2 includes, like the
above-described embodiment, the transmission signal
generating unit for generating an ultrasonic transmission
signal for a form image and the transmission signal gen-
erating unit for generating an ultrasonic transmission sig-
nal for an elasticity image having a larger wave number
than that of the ultrasonic transmission signal for a form
image. As a result, ultrasonic images optimum for both
form image and elasticity image can be re-constructed
and displayed, and images suitable for a diagnosis can
be provided to an operator. The image quality can be
improved by selectively controlling the form image meas-
urement and elasticity image measurement in the period
of the elasticity diagnosis mode.

[0032] The quality of a form image can be further en-
hanced since the reception circuit system 3 includes and
switches between aformimage reception processing unit
for processing with a dynamic filter having a filter char-
acteristic (frequency characteristic) dependent on the
depth of a reflection echo signal and an elasticity image
reception processing unit for processing with a filter hav-
ing a constant filter characteristic independent of the
depth of a reflection echo signal.

[0033] While the case that the signal strength of a re-
ception signal relating to an elasticity image is increased
by using an ultrasonic transmission signal with a higher
wave number in acquiring elasticity image data has been
described in the above-described first embodiment, ul-
trasonic transmission with a large amplitude may be used
instead. Alternatively, an ultrasonic transmission signal
with a low frequency (10 MHz for form image measure-
ment and 7.5 MHz for elasticity image measurement)
may be used. Alternatively, a combination of an ultrason-
ic wave with a large wave number, an ultrasonic wave
with a high amplitude and an ultrasonic wave having a
low frequency may be used as required. That is, since
the amount of displacement of a biological tissue is gen-
erally small, an ultrasonic wave with a larger amplitude
or a larger wave number or an ultrasonic wave with a
lower frequency than that of the ultrasonic wave for ac-
quiring aformimage is desirably usedin ordertoincrease
the precision of the detection of a particularly hard part.
Conversely, the measurement for acquiring aformimage
by an ultrasonic wave with a large amplitude results in
an excessively large ultrasonic reception signal, or the
measurement by an ultrasonic wave with a large wave
number results in a decrease in distance resolution.
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[0034] Next, a second embodiment relating to control
of an elasticity diagnosis mode to be performed by the
measurement control section 9 will be described with ref-
erence to Figs. 6 to 9. Fig. 6 is a timing chart of an oper-
ation. Figs. 7 to 9 are flowcharts illustrating details of the
operation. Fig. 6 shows, like Fig. 4, changes in states of
"switch (8)", "ultrasonic scanning position", "transmis-
sion/reception sequence", "ultrasonic transmission wave
number(s)" and "reception of ultrasonic waves" in order
from the top of the figure. The horizontal axis indicates
the number of times of scanning, and DF and FF indicate
adynamic filter and a fixed filter, respectively. The mean-
ing of the other symbols is identical to those of Fig. 4.
This embodiment is different from Fig. 4 in that the form
image measurement and elasticity image measurement
are selectively switched not for each image frame but for
each ultrasonic beam.

[0035] As shown in Fig. 6, during form image meas-
urement B, an ultrasonic transmission signal with one
wave number is output from the transmission circuit sys-
tem 2, and reception processing is implemented by using
a dynamic filter (DF) in the reception circuit system 3. On
the other hand, during elasticity image measurement S,
an ultrasonic transmission signal with two wave numbers
is output from the transmission circuit system 2, and re-
ception processing is implemented by using the fixed fil-
ter (FF) in the reception circuit system 3. Thus, for the
formimage measurement and elasticity image measure-
ment, transmission and reception processing optimum
for the image processing thereof can be implemented.
[0036] The measurement control section 9 repeatedly
implements elasticity image measurement and form im-
age measurement with different ultrasonic beam scan-
ning positions in the elasticity image measurement S and
formimage measurement B. The elasticity image re-con-
struction section 5 obtains an amount of displacement of
a biological tissue by performing correlation processing
on two reception signals having a time interval, which are
obtained by the first and nth scanning in Fig. 6, obtains
an elasticity ratio or elasticity distortion based on the ob-
tained amount of displacement and re-constructs an
elasticity image. When the measurement in the elasticity
diagnosis mode ends based on a command from the
switch 8, the measurement control section 9 controls to
acquire form image data and to display a previously ob-
tained and displayed elasticity image and the latest form
image on the image display device 7.

[0037] Furthermore, the details will be described by
following the flowcharts shown in Figs. 7 to 9. When an
operator presses and switches on the switch 8 of the
ultrasonic probe 1, ultrasonic scanning start processing
in Fig. 7 is started. Then, in step S71, whether ultrasonic
scanning has ended or not is determined. If not (no), the
processing moves to step S72. If so (yes), the ultrasonic
scanning processing ends immediately.

[0038] In step S72, whether the value of the current
scanning position register is the position equal to or high-
erthan B-startand lower than S-start or notis determined.

10

15

20

25

30

35

40

45

50

55

If yes, the processing moves to step S73. If no, the
processing moves to next step S74. In step S73, a form
image acquirement routine in Fig. 8 is implemented. The
form image acquirement routine performs one-wave
transmission, for example, with an ultrasonic transmis-
sion signal suitable for the form image measurement
mode, performs reception signal processing by using a
dynamic filter, implements form image acquirement
processing in the form image measurement mode, incre-
ments the value of the scanning position register by 1
only and returns to step S71 in Fig. 7. The form image
acquirement routine in step S73 is implemented to ac-
quire form image data until the value of the scanning
position register reaches S-start from B-start thereafter.
[0039] In step S74, whether the value of the current
scanning position register is the position equal to or high-
er than S-start and is equal to or lower than S-end or not
is determined. If yes, the processing moves to step S75.
If no, the processing moves to next step S76. In step
S75, an elasticity image/form image acquirement routine
in Fig. 9is implemented. The elasticity image/form image
acquirement routine repeatedly implements an operation
including acquiring elasticity data, implementing acquire-
ment of form image data after the acquirement, performs
elasticity image scanning again after a predetermined
interval. That is, compound measurement is implement-
ed on the area of the form image 33 corresponding to a
focus area by switching between the form image meas-
urement mode and the elasticity image measurement
mode for each ultrasonic beam line address. In the elas-
ticity image/form image acquirement routine, two-wave
transmission is performed, for example, with an ultrason-
ic transmission signal suitable for the elasticity image
measurement, and processing of a reception signal uses
a fixed filter. One-wave transmission is performed, for
example, with an ultrasonic transmission signal suitable
for the form image measurement, and processing of a
reception signal implements processing using a dynamic
filter. Next, the value of the scanning position register is
incremented by 1 only, and the processing returns to step
S71 in Fig. 7. The elasticity image/form image acquire-
ment routine in step S75 is implemented, and the scan-
ning of a form image and the scanning of an elasticity
image are alternately repeated to acquire the image until
the value of the scanning position register reaches S-end
from S-start thereafter.

[0040] In step S76, whether the value of the current
scanning position register is a position higher than S-end
and equal to or lower than B-end or not is determined. If
yes, the processing moves to step S77.1fno, the process-
ing returns to step S71. That s, after the elasticity image
scanning to the position S-end ends, the form image data
acquirement is repeated up to the position B-end. In step
S77, a form image acquirement routine in Fig. 8 is im-
plemented. The form image acquirement routine per-
forms one-wave transmission, for example, with an ul-
trasonic transmission signal suitable for form image
measurement, implements reception processing using a
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dynamic filter, increments the value of the scanning po-
sition register by 1 only and returns to step S71 in Fig.
7. The form image acquirement routine in step S77 is
implemented to acquire the form image 32 until the value
of the scanning position register reaches S-start from S-
end thereafter.

[0041] Then, the form image data acquirement is per-
formed from B-start to B-end until an operator presses
the switch 8 again. When the operator presses the switch
8 again, the processing returns to the beginning, and a
series of operations from the form image scanning from
the position B-start is repeated.

[0042] As described above, according to the second
embodiment, the same advantages as those of the first
embodiment can be obtained.

Claims
1. An ultrasonographic apparatus (10), comprising:

an ultrasonic probe (1) for transmitting/receiving
an ultrasonic wave to/from a patient (20);
means for generating an ultrasonic transmission
signal (2) and transmitting it to the ultrasonic
probe (1);

means for performing reception processing (3)
on a reflection echo signal received by the ultra-
sonic probe (1);

means for re-constructing a form image (4) ac-
cording to the reception signal processed by the
reception processing means (3);

means for re-constructing an elasticity image (5)
according to the reception signal processed by
the reception processing means (3);

means for displaying the form image (7) and the
elasticity image;

means for switching between the form image
mode and the elasticity image mode (8); and
means for performing control (9) so as to selec-
tively acquire both, the form image (7a) and the
elasticity image (7b) in the measurement period
of the elasticity image mode;

characterised in that

the reception processing means (3) has first re-
ception processing means for the form image
(7a) including a dynamic filter having a filter
characteristic dependent on the depth of the re-
flection echo signal; and second reception
processing means for the elasticity image (7b)
including a filter having a constant filter charac-
teristic independent of the depth of the reflection
echo signal, and

the control means (9) is adapted to switch be-
tween the first reception processing means and
the second reception processing means accord-
ing to the selection of the form image (7a) or the
elasticity image (7b).
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The ultrasonographic apparatus (10) according to
Claim 1, wherein the control means (9) switches be-
tween the form image re-construction means (4) and
the elasticity image reconstruction means (5) ac-
cording to the selection of the form image (7a) or the
elasticity image (7b).

The ultrasonographic apparatus (10) according to
Claim 1, wherein the transmission means has first
transmission signal generating means for generating
an ultrasonic transmission signal for the form image
(7a); and second transmission signal generating
means for generating an ultrasonic transmission sig-
nal for the elasticity image (7b) having at least one
ultrasonic wave among an ultrasonic wave having a
larger amplitude, an ultrasonic wave having a larger
wave number and an ultrasonic wave having a lower
frequency than those of the ultrasonic transmission
signal for the form image (7a).

The ultrasonographic apparatus (10) according to
Claim 3, wherein the control means (9) switches be-
tweenthe firsttransmission signal generating means
and the second transmission signal generating
means according to the selection of the form image
(7a) or the elasticity image (7b).

The ultrasonographic apparatus (10) according to
Claim 1, wherein the control means (9) performs con-
trol, for each frame of eachimage, so as to selectively
acquire the form image (7a) and the elasticity image
(7b).

The ultrasonographic apparatus (10) according to
Claim 1, wherein the control means (9) performs con-
trol, for each ultrasonic beam to be irradiated to the
patient (20), so as to selectively acquire the form
image (7a) and the elasticity image (7b).

The ultrasonographic apparatus (10) according to
Claim 1, wherein the control means (9) switches, for
each ultrasonic beam to be irradiated to the patient
(20), control for selectively acquiring the form image
(7a) and the elasticity image (7b) with respect to a
defined focus area and causes the ultrasonic beam
to scan; and

the elasticity image re-construction means (5) re-
constructs the elasticity image (7b) of the focus area
(33) and displays it over the form image (7a) on the
display means (7).

The ultrasonographic apparatus (10) according to
Claim 1, wherein the control means (9) switches, for
each frame of each image or for each ultrasonic
beam to be irradiated to the patient (20), control for
selectively acquiring the form image (7a) and the
elasticity image (7b) during the period from the time
when a measurement start command of the elasticity
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image mode is input from the mode switching means
to the time when a measurement end command is
input therefrom.

The ultrasonographic apparatus (10) according to
Claim 1, wherein the display means (7) selectively
displays one image of the form image (7a) and the
elasticity image (7b), an image having both of them
one over another and an image having both of the
in line.

The ultrasonographic apparatus (10) according to
Claim 1, wherein the mode switching means is at
least one of human interface equipment such as a
switch (8) provided in the ultrasonic probe (1), a
switch provided in the apparatus body, a foot switch
and a keyboard.

A method for measuring an elasticity of a biological
tissue, comprising the steps of:

generating an ultrasonic transmission signal
and transmitting it to an ultrasonic probe (S5B);
performing reception processing on a reflection
echo signal received by the ultrasonic probe
(S5B);

re-constructing at least one of a form image
(S73, S77) and an elasticity image (S75) based
on the reception signal having undergone the
reception processing;

displaying at least one of the form image and
the elasticity image;

switching between a form image mode and an
elasticity image mode (S52); and

controlling so as to selectively acquire the form
image and the elasticity image in the measure-
ment period of the elasticity image mode
switched by the step,

characterised in that

the reception processing step switches between
and performs first reception processing for the
form image (S53-S57) for performing process-
ing with a dynamic filter having a filter charac-
teristic dependent on the depth of the reflection
echo signal and second reception processing
for the elasticity image (558, S59, S5A-S5C) for
performing processing with a filter having a con-
stant filter characteristic independent of the
depth of the reflection echo signal, and

the control step switches, for each frame of each
image, between the ultrasonic transmission sig-
nals for the form image measurement and the
elasticity image measurement.

The biological tissue elasticity measurement method
according to Claim 11, wherein the ultrasonic trans-
mission signal for the elasticity image generated by
the transmission step has at least one ultrasonic
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13.

14.

15.

16.

wave among an ultrasonic wave having a larger am-
plitude, an ultrasonic wave having a larger wave
number and an ultrasonic wave having a lower fre-
quency than those of the ultrasonic transmission sig-
nal for the form image.

The biological tissue elasticity measurement method
according to Claim 11, wherein the control step
switches, for each ultrasonic beam to be irradiated
to the patient, between the ultrasonic transmission
signals for the form image measurement and the
elasticity image measurement.

The biological tissue elasticity measurement method
according to Claim 11, wherein the control step
scans an ultrasonic beam by the ultrasonic transmis-
sion signal for the elasticity image measurement with
respect to a defined focus area; and

the image re-construction step re-constructs the
elasticity image of the focus area and displays it over
the form image on the display means.

The biological tissue elasticity measurement method
according to Claim 11, wherein the control step
switches, for each frame of each image or for each
ultrasonic beam to be irradiated to the patient , con-
trol for selectively acquiring the form image and the
elasticity image during the period from the time when
a measurement start command of the elasticity im-
age mode is input to the time when a measurement
end command is input (S74).

The biological tissue elasticity measurement method
according to Claim 11, wherein the measurement
start and end commands of the elasticity image
mode are input from at least one of human interface
equipment such as a switch provided in the ultrason-
ic probe, a switch provided in the apparatus body, a
foot switch and a keyboard.

Patentanspriiche

1.

Ultraschallgerat (10), umfassend:

einen Ultraschalltastkopf (1) zum Ubertra-
gen/Empfangen einer Ultraschallwelle an/von
einen/m Patienten (20);

ein Mittel zum Erzeugen eines Ultraschall-Uber-
tragungs-signals (2) und zum Ubertragen des
Ultraschall-Ubertragungssignals an den Ultra-
schalltastkopf (1);

ein Mittel zum Durchfiihren einer Empfangsver-
arbeitung (3) an einem durch den Ultraschall-
tastkopf (1) empfangenen Reflexionsechosig-
nal;

ein Mittel zur Rekonstruktion eines Formbilds (4)
gemal dem Empfangssignal, das durch das
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Empfangsverarbeitungsmittel
wurde;

ein Mittel zur Rekonstruktion eines Elastizitats-
bilds gemal dem Empfangssignal, das durch
das Empfangsverarbeitungsmittel (3) verarbei-
tet wurde;

ein Mittel zum Anzeigen des Formbilds (7) und
des Elastizitatsbilds;

ein Mittel zum Umschalten zwischen dem Form-
bildmodus und dem Elastizitatsbildmodus (8);
und

ein Mittel zum Durchfiihren einer Steuerung (9),
um wahlweise sowohl das Formbild (7a) als
auch das Elastizitatsbild (7b) in der Messperio-
de des Elastizitatsbildmodus zu erlangen;
dadurch gekennzeichnet, dass

das Empfangsverarbeitungsmittel (3) ein erstes
Empfangsverarbeitungsmittel fir das Formbild
(7a) mit einem dynamischen Filter, das eine von
der Tiefe des Reflexionsechosignals abhéngige
Filtercharakteristik aufweist, und ein zweites
Empfangsverarbeitungsmittel fir das Elastizi-
tatsbild (7b) mit einem Filter, das eine unabhan-
gig von der Tiefe des Reflexionsechosignals
konstante Filtercharakteristik aufweist, umfasst,
und

das Steuermittel (9) dazu ausgelegt ist, zwi-
schen dem ersten Empfangsverarbeitungsmit-
tel und dem zweiten Empfangsverarbeitungs-
mittel gemal der Auswahl des Formbilds (7a)
oder des Elastizitatsbilds (7b) umzuschalten.

(3) verarbeitet

Ultraschallgerat (10) nach Anspruch 1, wobei das
Steuermittel (9) zwischen dem Formbild-Rekonst-
ruktionsmittel (4) und dem Elastizitatsbild-Rekonst-
ruktionsmittel (5) gemanR der Auswahl des Formbilds
(7a) oder des Elastizitatsbilds (7b) umschaltet.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Ubertragungsmittel ein erstes Ubertragungssignal-
Erzeugungsmittel zum Erzeugen eines Ultraschall-
Ubertragungssignals fiir das Formbild (7a) und ein
zweites Ubertragungssignal-Erzeugungsmittel zum
Erzeugen eines Ultraschalliibertragungssignals flr
das Elastizitatsbild (7b) aufweist, das eine Ultra-
schallwelle mit einer gréReren Amplitude, eine Ul-
traschallwelle mit einer gréRBeren Wellenzahl
und/oder eine Ultraschallwelle mit einer niedrigeren
Frequenz als jene des Ultraschalliibertragungssig-
nals fir das Formbild (7a) aufweist.

Ultraschallgerat (10) nach Anspruch 3, wobei das
Steuermittel (9) zwischen dem ersten Ubertragungs-
signal-Erzeugungsmittel und dem zweiten Ubertra-
gungssignal-Erzeugungsmittel gemaf der Auswabhl
des Formbilds (7a) oder des Elastizitatsbilds (7b)
umschaltet.
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10.

1.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Steuermittel (9) fur jeden Frame jedes Bilds eine
Steuerung durchfiihrt, um wahlweise das Formbild
(7a) und das Elastizitatsbild (7b) zu erlangen.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Steuermittel (9) fiir jedes auf den Patienten (20) ab-
zustrahlende Ultraschallbindel eine Steuerung
durchfiihrt, um wahlweise das Formbild (7a) und das
Elastizitatsbild (7b) zu erlangen.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Steuermittel (9) fiir jedes auf den Patienten (20) ab-
zustrahlende Ultraschallbiindel eine Steuerung um-
schaltet, um wahlweise das Formbild (7a) und das
Elastizitatsbild (7b) bezuglich eines definierten Fo-
kusbereichs zu erlangen und ein Rastern des Ultra-
schallbiindels veranlasst; und

das Elastizitatsbild-Rekonstruktionsmittel (5) das
Elastizitatsbild (7b) des Fokusbereichs (33) rekons-
truiert und es tber dem Formbild (7a) auf dem An-
zeigemittel (7) anzeigt.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Steuermittel (9) fur jeden Frame jedes Bilds oder fir
jedes auf den Patienten (20) abzustrahlende Ultra-
schallblindel eine Steuerung umschaltet, um wahl-
weise das Formbild (7a) und das Elastizitatsbild (7b),
wahrend der Zeitspanne von dem Zeitpunkt, an dem
ein Messstartbefehl des Elastizitatsbildmodus von
dem Modusumschaltmittel eingegeben wird, bis zu
dem Zeitpunkt, an dem ein Messendbefehl hierdurch
eingegeben wird, zu erlangen.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Anzeigemittel (7) wahlweise ein Bild des Formbilds
(7a) oder des Elastizitatsbilds (7b), ein Bild mit bei-
den von diesen Ubereinander und ein Bild mit beiden
von diesen in Reihe anzeigt.

Ultraschallgerat (10) nach Anspruch 1, wobei das
Modusumschaltmittel ein Human-Interface-Gerat,
wie ein in dem Ultraschalltastkopf (1) vorgesehener
Schalter, ein in dem Geréatekérper vorgesehener
Schalter, ein FuRschalter und/oder eine Tastatur ist.

Verfahren zum Messen einer Elastizitét eines biolo-
gischen Gewebes, mit den Schritten:

Erzeugen eines Ultraschalllbertragungssignals
und Ubertragen des Ultraschalliibertragungssi-
gnals an einen Ultraschalltastkopf (S5B);
Durchflihren einer Empfangsverarbeitung an ei-
nem durch den Ultraschalltastkopf empfange-
nen Reflexionsechosignal (S5B);
Rekonstruieren eines Formbilds (S73, S77)
und/oder eines Elastizitatsbilds (S75) auf
Grundlage des einer Empfangsverarbeitung un-
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terzogenen Empfangssignals;

Anzeigen von dem Formbild und/oder dem Elas-
tizitatsbild;

Umschalten zwischen einem Formbildmodus
und einem Elastizitadtsbildmodus (S52); und
Steuern, um wahlweise das Formbild und das
Elastizitatsbild in der Messperiode des Elastizi-
tatsbildmodus, der durch den Schritt umge-
schalten wird, zu erlangen,

dadurch gekennzeichnet, dass

der Empfangsverarbeitungsschritt zwischen ei-
ner ersten Empfangsverarbeitung fir das Form-
bild (S53-S57) zum Durchfiihren einer Verarbei-
tung mit einem dynamischen Filter, das eine von
der Tiefe des Reflexionsechosignals abhéngige
Filtercharakteristik aufweist, und einer zweiten
Empfangsverarbeitung fiir das Elastizitatsbild
(S58, S59, S5A-S5C) zum Durchfiihren einer
Verarbeitung mit einem Filter, das eine von der
Tiefe des Reflexionsechosignals unabhéngige
konstante Filtercharakteristik aufweist, um-
schaltet und diese durchfiihrt, und

der Steuerschritt fiir jeden Frame jedes Bilds
zwischen den Ultraschalliibertragungssignalen
fur die Formbildmessung und fiir die Elastizitats-
bildmessung umschaltet.

Elastizitdtsmessverfahren fur biologisches Gewebe
nach Anspruch 11, wobei das durch den Ubertra-
gungsschritt erzeugte Ultraschallibertragungssig-
nal fur das Elastizitatsbild eine Ultraschallwelle mit
einer gréReren Amplitude, eine Ultraschallwelle mit
einer groReren Wellenzahl und/oder eine Ultra-
schallwelle mit einer niedrigeren Frequenz als jene
des Ultraschalliibertragungssignals fiir das Formbild
aufweist.

Elastizitdtsmessverfahren fur biologisches Gewebe
nach Anspruch 11, wobei der Steuerschritt fir jedes
auf den Patient abzustrahlende Ultraschallbiindel
zwischen den Ultraschallibertragungssignalen fir
die Formbildmessung und fir die Elastizitatsbild-
messung umschaltet.

Elastizitdtsmessverfahren fur biologisches Gewebe
nach Anspruch 11, wobei der Steuerschritt ein Ul-
traschallbiindel durch das Ultraschalliibertragungs-
signal fir die Elastizitdtsbildmessung beziglich ei-
nes definierten Fokusbereichs rastert; und

der Bildrekonstruktionsschritt das Elastizitatsbild
des Fokusbereichs rekonstruiert und es auf dem An-
zeigemittel iber dem Formbild anzeigt.

Elastizitdtsmessverfahren fur biologisches Gewebe
nach Anspruch 11, wobei der Steuerschritt fiir jeden
Frame jedes Bilds oder flr jedes auf den Patienten
abzustrahlende Ultraschallbiindel eine Steuerung
umschaltet, um wahlweise das Formbild und das
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Elastizitatsbild wahrend der Zeitspanne von dem
Zeitpunkt, an dem ein Messstartbefehl von dem
Elastizitatsbildmodus eingegeben wird, bis zu dem
Zeitpunkt, an dem ein Messendbefehl eingegeben
wird, zu erlangen (S74).

Elastizitaitsmessverfahren fiir biologisches Gewebe
nach Anspruch 11, wobei der Messstart- und -end-
befehl des Elastizitatsbildmodus von einem Human-
Interface-Gerat, wie ein in dem Ultraschalltastkopf
vorgesehener Schalter, ein in dem Geratekdrper
vorgesehener Schalter, ein FulRschalter und/oder ei-
ne Tastatur, eingegeben werden.

Revendications

1.

Echographe (10), comportant :

une sonde d’échographie (1) pour émettre/re-
cevoir une onde ultrasonore vers/depuis un pa-
tient (20) ;

un moyen (2) pour générer un signal échogra-
phique d’émission et émettre celui-civerslason-
de d’échographie (1) ;

un moyen (3) pour réaliser un traitement en ré-
ception sur un signal d’écho réfléchi regu par la
sonde d’échographie (1) ;

un moyen (4) pour reconstruire une image de
forme d’apres le signal de réception traité par le
moyen de traitement en réception (3) ;

un moyen (5) pour reconstruire une image
d’élasticité d’aprés le signal de réception traité
par le moyen de traitement en réception (3) ;
un moyen (7) pour afficher 'image de forme et
'image d’élasticité ;

un moyen (8) pour commuter entre le mode ima-
ge de forme et le mode image d’élasticité ; et
un moyen (9) pour exécuter une commande de
maniére a acquérir sélectivementlimage de for-
me (7a) ainsi que I'image d’élasticité (7b) pen-
dant la période de mesure de mode image
d’élasticité ;

caractérisé en ce que :

le moyen de traitement en réception (3) a
un premier moyen de traitement en récep-
tion pour I'image de forme (7a) comprenant
un filtre dynamique a caractéristique de fil-
trage qui dépend de la profondeur du signal
d’échoreéfléchi ; etun second moyende trai-
tement en réception pour I'image d’élastici-
té (7b) comprenant un filtre a caractéristi-
que de filtrage constante indépendante de
la profondeur du signal d’écho réfléchi, et

le moyen de commande (9) est congu pour
commuter entre le premier moyen de trai-
tement en réception et le second moyen de
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traitement en réception d’apres le choix de
l'image de forme (7a) ou de I'image d’élas-
ticité (7b).

Echographe (10) selon la revendication 1, dans le-
quel le moyen de commande (9) bascule entre le
moyen de reconstruction (4) d’'image de forme et le
moyen de reconstruction (5) d’image d’élasticité
d’aprés la sélection de I'image de forme (7a) ou de
limage d’élasticité (7b).

Echographe (10) selon la revendication 1, dans le-
quel le moyen d’émission a un premier moyen de
génération de signal d’émission pour générer un si-
gnal échographique d’émission pour 'image de for-
me (7a) ; et un second moyen de génération de si-
gnal d’émission pour générer un signal échographi-
que d’émission pour l'image d’élasticité (7b) ayant
au moins une onde ultrasonore parmi une onde ul-
trasonore a amplitude plus grande, une onde ultra-
sonore a nombre d’ondes plus grand et une onde
ultrasonore a fréquence inférieure a ceux du signal
échographique d’émission pour I'image de forme
(7a).

Echographe (10) selon la revendication 3, dans le-
quel le moyen de commande (5) bascule entre le
premier moyen de génération de signal d’émission
et le second moyen de génération de signal d’émis-
sion en fonction de la sélection de I'image de forme
(7a) ou de I'image d’élasticité (7b).

Echographe (10) selon la revendication 1, dans le-
quel le moyen de commande exécute, pour chaque
trame de chaque image, une commande visant a
acqueérir sélectivementl'image de forme (7a) etl'ima-
ge d’élasticité (7b).

Echographe (10) selon la revendication 1, dans le-
quel le moyen de commande (9) exécute, pour cha-
que faisceau d'ultrasons a diriger vers le patient, une
commande visant a acquérir sélectivement I'image
de forme (7a) et I'image d’élasticité (7b).

Echographe (10) selon la revendication 1, dans le-
quel le moyen de commande (9) passe, pour chaque
faisceau d’ultrasons a diriger vers le patient (20), a
une commande visant a acquérir sélectivement
image de forme (7a) et 'image d’élasticité (7b) par
rapportaune zone visée définie etaméne le faisceau
d'ultrasons a réaliser un balayage ; et

le moyen de reconstruction (5) d'image d’élasticité
reconstruit 'image d’élasticité (7b) de la zone visée
(33) et I'affiche par-dessus 'image de forme (7a) sur
le moyen d’affichage (7).

Echographe (10) selon la revendication 1, dans le-
quel le moyen de commande (9) passe, pour chaque
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trame de chaque image ou pour chaque faisceau
d’ultrasons a diriger vers le patient (20), a une com-
mande visant a acquérir sélectivement I'image de
forme (7a) et 'image d’élasticité (7b) pendant la pé-
riode allant de l'instant ou une instruction de com-
mencement de mesure du mode image d’élasticité
est délivrée par le moyen de commutation de mode
a l'instant ou une instruction d’achévement de me-
sure est délivrée par celui-ci.

Echographe (10) selon la revendication 1, dans le-
quel le moyen d’affichage (7) affiche sélectivement
une seuleimage parmilimage de forme (7a) et 'ima-
ge d’élasticité (7b), une image les ayant toutes les
deux superposées I'une a l'autre et une image les
ayant toutes les deux alignées 'une avec l'autre.

Echographe (10) selon la revendication 1, dans le-
quelle moyen de commutation de mode est au moins
un moyen parmi un accessoire d’interfagage humain
tel qu'un commutateur (8) monté dans la sonde
d’échographie (1), un commutateur monté dans le
corps de I’échographe, un commutateur au pied et
un clavier.

Procédé pour mesurer une élasticité de tissus bio-
logiques, comportant les étapes de :

génération d’'un signal échographique d’émis-
sion et émission de celui-ci vers une sonde
d’échographie (S5B) ;

réalisation d’un traitement en réception sur un
signal d’écho réfléchi regu par la sonde d’écho-
graphie (S5B) ;

reconstruction d’'une image de forme (S73, S77)
et/ou d'une image d’élasticité (S75) d’aprés le
signal de réception ayant subi le traitement en
réception ;

affichage de I'image de forme et/ou de I'image
d’ élasticité ;

commutation entre un mode image de forme et
un mode image d’élasticité (S52) ; et
exécution d’'une commande de maniere a ac-
queérir sélectivement 'image de forme etl'image
d’élasticité pendantla période de mesure du mo-
de image d’élasticité commuté par I'étape,
caractérisé en ce que

I’étape de traitement en réception bascule entre
et réalise un premier traitement en réception
pour I'image de forme (S53-S57) pour exécuter
un traitement avec un filtre dynamique a carac-
téristique de filtrage qui dépend de la profondeur
du signal d’écho réfléchi et un second de traite-
ment en réception pour 'image d’élasticité (S58,
S59, S5A-S5C) pour exécuter un traitement
avec un filtre a caractéristique de filtrage cons-
tante indépendante de la profondeur du signal
d’écho réfléchi, et
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I'étape de commande commute, pour chaque
trame de chaque image, entre les signaux écho-
graphiques d’émission pour la mesure de I'ima-
ge de forme et la mesure de 'image d’élasticité.

Procédé de mesure de I'élasticité de tissus biologi-
ques selon la revendication 11, dans lequel le signal
échographique d’émission pour I'image d’élasticité
généré par I'étape d’émission a au moins une onde
ultrasonore parmi une onde ultrasonore a amplitude
plus grande, une onde ultrasonore anombre d’'ondes
plus grand et une onde ultrasonore a fréquence in-
férieure a ceux du signal échographique d’émission
pour I'image de forme.

Procédé de mesure de I'élasticité de tissus biologi-
ques selon la revendication 11, dans lequel I'étape
de commande commute, pour chaque faisceau d’ul-
trasons a diriger vers le patient, entre les signaux
échographiques d’émission pour la mesure de I'ima-
ge de forme et la mesure de I'image d’élasticité

Procédé de mesure de I'élasticité de tissus biologi-
ques selon la revendication 11, dans lequel I'étape
de commande provoque un balayage par un fais-
ceau d’ultrasons a l'aide d’un signal échographique
d’émission pour la mesure d’'image d’élasticité par
rapport a une zone visée définie ; et

I'étape de reconstruction d’image reconstruit I'image
d’élasticité de la zone visée et I'affiche par-dessus
image de forme sur le moyen d’affichage.

Procédé de mesure de I'élasticité de tissus biologi-
ques selon la revendication 11, dans lequel I'étape
de commande passe, pour chaque trame de chaque
image ou pour chaque faisceau d’ultrasons a diriger
vers le patient, a une commande visant a acquérir
sélectivement 'image de forme etl'image d’élasticité
pendant la période allant de 'instant ou une instruc-
tion de commencement de mesure du mode image
d’élasticité est délivrée a l'instant ou une instruction
d’achévement de mesure est délivrée (S74).

Procédé de mesure de I'élasticité de tissus biologi-
ques selon la revendication 11, dans lequel les ins-
tructions de commencement et d’achévement de
mesure du mode image d’élasticité sont délivrées
par au moins un moyen parmi un accessoire d’inter-
fagcage humain tel qu'un commutateur monté dans
la sonde d’échographie, un commutateur monté
dans le corps de I'échographe, un commutateur au
pied et un clavier.
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FIG. 7
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