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Description
Technical Field

[0001] The presentinventionis defined by the append-
ed claims and relates to an ultrasonic diagnostic appa-
ratus, and relates to an ultrasonic diagnostic apparatus
having a function of displaying a tomographic image of
an imaging target site in an examinee and an elasticity
image representing hardness or softness of a living tis-
sue.

[0002] Other embodiments are merely exemplary.

Background Art

[0003] The ultrasonic diagnostic apparatus transmits
an ultrasonic wave to the inside of an examinee by an
ultrasonic probe, receives an ultrasonic-wave reflection
echo signal corresponding to acoustic impedance of
each part of a tissue from the inside of the examinee to
construct a tomographic image such as an ultrasonic to-
mographic image, and displays the tomographic image
for diagnosis.

[0004] Furthermore, according to the ultrasonic diag-
nostic apparatus, an ultrasonic reception signal is meas-
ured while an examinee is pressed by an ultrasonic probe
according to a manual or mechanical method, a displace-
ment of each part of a living body caused by the press
is determined on the basis of frame data of two ultrasonic
reception signals which are different in measurement
time, and an elasticity image representing hardness or
softness of a living tissue is generated and displayed on
the basis of the displacement data (for example, Patent
Document 1).

[0005] Furthermore, elasticity information concerning
a region of interest set by an operator is calculated, an
elasticity image is generated on the basis of the elasticity
information, and a tomographic image and an elasticity
image are displayed (for example, Patent Document 2).
[0006] When a particularly detailed diagnosis is re-
quired, for example, a composite image comprising a to-
mographic image and an elasticity image is frozen, and
aregion of interest such as an affected region is observed
on the basis of the frozen composite image.

Prior Art Document
Patent Document
[0007]

Patent Document 1: JP-A-2002-304399
Patent Document 2: JP-A-2007-167291

[0008] EP 1637 082 A1 discloses an ultrasonic diag-
nostic apparatus with the features of the pre-character-
ising portion of Claim 1. Further related ultrasonographic
device involving the generation and display of elasticity
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images are disclosed in WO 2007/142255 A1 and EP 1
800 603 A1.

Summary of the Invention
Problem to be solved by the Invention

[0009] For example, when an affected region or the
like is observed on the basis of afrozen composite image,
there is a case where it is required to be observed com-
paratively with elasticity information of a site of a tissue
out of a set region of interest. In this case, it may be
considered to move the region of interest on the frozen
composite image or change the region of interest by
changing the size so as to contain a site to be compar-
atively observed.

[0010] However, according to the prior arts such as the
Patent Document 1, the elasticity information concerning
only the region of interest before the change is required,
and thus an elasticity image of the region of interest after
the change cannot be constructed by merely changing
the region of interest.

[0011] The problem to be solved by the invention re-
sides in the fact that an elasticity image of a newly set
region of interest can be displayed without re-measure-
ment even when the region of interest is changed on a
frozen composite image.

Means of solving the Problem

[0012] The invention is based on an ultrasonic diag-
nostic apparatus having a tomographic image construct-
ing unit that constructs a tomographicimage on the basis
of areflection echo signal received by an ultrasonic probe
for transmitting/receiving ultrasonic waves to/from an ex-
aminee; an elasticity information calculating unit that cal-
culates elasticity information at a tomographic site of the
examinee on the basis of the reflection echo signal; an
elasticity image constructing unit that constructs an elas-
ticity image on the basis of the elasticity information; an
image composite unit that generates a composite image
comprising the tomographic image and the elasticity im-
age; and an image display unit that displays the compos-
ite image.

[0013] Particularly, in order to solve the problem, a
freeze control unit configured to the composite image
and a region-of-interest setting unit that sets a region of
interest on the frozen composite image are provided, and
the elasticity image constructing unit constructs the elas-
ticity image on the basis of the elasticity information of
the region of interest set by the region of interest setting
unit.

[0014] As described above, for example, when a com-
posite image to be observed in detail is displayed during
real-time measurement, the composite image is frozen,
and when the region of interest on the frozen composite
image is changed, an elasticity image of the region of
interest after the change is constructed on the basis of
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the elasticity information of the region of interest after the
change by the elasticity image constructing unit, and the
composite image is constructed and displayed.

[0015] Here, the composite image contains composite
images such as a composite image in which a tomo-
graphic image and an elasticity image are displayed to
be arranged side by side, and acomposite image in which
both the tomographic image and the elasticity image are
displayed to be superimposed on each other. According-
ly, even when a region of interest is changed on a frozen
composite image, an elasticity image of a newly set re-
gion of interest can be displayed without re-measure-
ment, and thus usability can be enhanced.

[0016] Furthermore, there may be provided an elastic-
ity information storing unit that calculates and stores the
elasticity information with respect to a calculation area
of the region of interest set by the region-of-interest set-
ting unit.

[0017] Here, the elasticity information calculating unit
may calculate elasticity information with respect to a cal-
culation area larger than the region of interest, and store
the elasticity information into the elasticity information
storing unit. Furthermore, the calculation area larger that
the region of interest may be enlarged and set till a field
of vision of a tomographic image or the like at maximum.
However, itis preferable to set the size of the calculation
area in accordance with an affected region or an obser-
vation site. Furthermore, the region-of-interest setting
unit can set the position and/or size of the region of in-
terest.

[0018] Inthis case,tomographicimage storing unit that
stores plural composite images time-sequentially is pro-
vided, and the elasticity information storing unit time-se-
quentially stores the elasticity information corresponding
to the plural composite images, the freeze control unit
displays a tomographic image read out from the compos-
ite image storing uniton the image display unit, and freez-
es the displayed composite image. Accordingly, a tom-
ographic image, a composite image and elasticity infor-
mation are time-sequentially stored in a cine memory, a
frame memory or the like by executing a predetermined
measurement. After the measurement, the tomographic
image or the composite image in the cine memory or the
like is reproduced, a composite image to be observed in
detail is frozen and a region of interest is set on the frozen
composite image, whereby elasticity images of plural
sites to be comparatively observed are displayed without
re-measurement. Therefore, usability can be enhanced.
[0019] Furthermore, the region-of-interest setting unit
can set plural regions of interest on the frozen composite
image. In this case, the elasticity image constructing unit
canread out the elasticity information of the plural regions
ofinterest from the elasticity information storing unit, con-
struct the elasticity images of the plural regions of interest
and output them to the image combining unit.

[0020] Furthermore, when plural regions of interestare
set on a frozen composite image, the elasticity image
constructing unit has normalization calculating unit that
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reads out, from the elasticity information storing unit, dis-
tortion information out of the elasticity information of the
plural regions of interest set by the region-of-interest set-
ting unit, calculates an average value of the distortion
information over all the plural regions of interest, and nor-
malizes the distortion information of the plural regions of
interest with the calculated average value set as a refer-
ence value, and the elasticity image constructing unit can
construct elasticity images of the plural regions of interest
on the basis of the distortion information calculated by
the normalization calculating unit, and output the elastic-
ity images to the image combining unit. Normally, the
distortion information is relative information of each re-
gion of interest, and thus the distortion information of dif-
ferent regions of interest cannot be compared with one
another withnomodification. Inthispoint, the distortion in-
formation of the plural regions of interest are normalized
with the average value set as a reference value, whereby
the distortion information of the different regions of inter-
est can be relatively grasped, and thus they can be com-
pared with one another.

[0021] Furthermore, when pluralregions of interest are
set on a frozen composite image, there may be provided
measurement area setting unit that sets a measurement
area on each of the plural region of interest, and meas-
urement area calculating unit that calculates the ratio of
the elasticity information among the measurement areas,
and displays the calculated ratio on the image displaying
unit. Accordingly, it is difficult to compare the elasticity
information of a site of interest on the basis of the differ-
ence in hue, brightness or the like of elasticity images of
plural regions of interest which are set to be far away
from one another, however, they can be easily compared
with one another by displaying the ratio of the elasticity
information.

Effect of the Invention

[0022] Accordingtotheinvention, thereis an effectthat
evenwhen the region of interestis changed on the frozen
composite image, an elasticity image of a newly set re-
gion of interest can be displayed without re-measure-
ment.

Brief Description of the Drawings
[0023]

[Fig. 1] Fig. 1 is a block diagram showing the con-
struction of an ultrasonic diagnostic apparatus ac-
cording to a first embodiment to which the invention
is applied.

[Fig. 2] Fig. 2is a diagram showing an operation area
calculated by an elasticity information calculating
unit shown in Fig. 1.

[Fig. 3] Fig. 3 is a diagram showing the relationship
between frame data of a tomographic image stored
in a cine memory and frame data of elasticity infor-
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mation stored in an elasticity information storing unit.
[Fig. 4] Fig. 4 is a flowchart showing the flow of
processing of changing a region of interest when the
ultrasonic diagnostic apparatus of Fig. 1 is frozen.
[Fig. 5] Fig. 5 is a diagram showing a state that the
region of interest in the processing of Fig. 4 is
changed.

[Fig. 6] Fig. 6 is a flowchart showing a modification
of the flow of the processing of changing the region
of interest when the ultrasonic diagnostic apparatus
of Fig. 1 is frozen.

[Fig. 7] Fig. 7 is a diagram showing a state that the
region of interest in the processing of Fig. 6 is
changed.

[Fig. 8] Fig. 8 is a flowchart showing the flow of
processing of changing a region of interest when an
ultrasonic diagnostic apparatus according to a sec-
ond embodiment to which the invention is applied is
frozen.

[Fig. 9] Fig. 9 is a diagram showing a state that the
region of interest in the processing of Fig. 8 is
changed.

[Fig. 10] Fig. 10 is a diagram showing an example
of an ROI setting unit of an ultrasonic diagnostic ap-
paratus according to a third embodiment to which
the invention is applied.

[Fig. 11] Fig. 11 is a diagram showing another ex-
ample of the ROI setting unit according to the third
embodiment.

[Fig. 12] Fig. 12 is a diagram showing another em-
bodiment of the ROI setting unit according to the
third embodiment. Best Modes for carrying out the
invention

[0024] Embodiments of an ultrasonic diagnostic appa-
ratus to which the invention is applied will be described.

(First Embodiment)

[0025] A first embodiment of an ultrasonic diagnostic
apparatus to which the invention is applied will be de-
scribed with reference to Figs. 1 to 9. Fig. 1 is a block
diagram showing the construction of an ultrasonic diag-
nostic apparatus according to this embodiment, Fig. 2 is
a diagram showing a calculation area which is calculated
in an elasticity information calculating unit of this embod-
iment, Fig. 3 is a diagram showing the relationship be-
tween frame data of a tomographic image stored in a
cine memory of this embodiment, and frame data of elas-
ticity information stored in an elasticity information storing
unit, Fig. 4 is a flowchart showing the flow of processing
of changing the region of interest which is executed while
a composite image in this embodiment is frozen, Fig. 5
is a diagram showing a state that the region of interest
in the processing of Fig. 4 is changed, Fig. 6 is a flowchart
showing a modification 1 of the flow of processing of
changing the region of interest when this embodiment is
frozen, Fig. 7 is a diagram showing a state that the region
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of interest in the processing of Fig. 6 is changed, Fig. 8
is a flowchart showing a modification 2 of the flow of
processing of changing the region of interest under freez-
ing in this embodiment of Fig. 1, and Fig. 9 is a diagram
showing a state that the region of interest in the process-
ing of Fig. 8 is changed.

[0026] AsshowninFig. 1, the ultrasonic diagnostic ap-
paratus 1 has an ultrasonic probe 12 which is used in
contact with an examinee 10, a transmission unit 14 for
repetitively transmitting ultrasonic waves to the exami-
nee 10 through the ultrasonic probe 12 at a time interval,
a reception unit 16 for receiving a time-series reflection
echo signal occurring from the examinee 10, an ultrason-
ic wave transmission/reception control unit 17 for con-
trolling the transmission unit 14 and the reception unit
16, and a phasing and adding unit 18 for phasing and
adding the reflection echo received by the reception unit
16.

[0027] The ultrasonic probe 12 is formed by arranging
plural transducers, and has a function of transmitting/re-
ceiving ultrasonic waves by the transducers to the exam-
inee 10. The transmission unit 14 has a function of gen-
erating a wave transmission pulse for driving the ultra-
sonic probe 12 and generating ultrasonic waves, and set-
ting a convergence point of the ultrasonic waves to be
transmitted to some depth. The reception unit 16 ampli-
fies a reflection echo signal received by the ultrasonic
probe 12 with a predetermined gain to generate an RF
signal, that is, a wave reception signal. The phasing and
adding unit 18 receives the RF signal amplified by the
reception unit 16 to perform phase control, and forms
ultrasonic wave reception beams for one point or plural
convergence points to generate RF signal frame data.
[0028] Furthermore, the ultrasonic diagnostic appara-
tus 1 is provided with a tomographic image constructing
unit 20 as tomographic image constructing unit for con-
structing a shading tomographic image of an examinee,
for example, (monochromatic) tomographic image of an
examinee on the basis of RF signal frame data in which
the RF signal phased and added in the phasing and add-
ing unit 18 is set as frame data, a monochromatic scan
converter 22 for converting an output signal of the tom-
ographic image constructing unit 20 so that the output
signal is matched with display of an image display unit
26 as image display unit, and a switching combining unit
24 as image combining unit for changing the combination
rate of a tomographic image and an elasticity image (de-
scribed later) and generating a composite image.
[0029] The tomographic image constructing unit 20 re-
ceives RF signal frame data from the phasing and adding
unit 18 to perform signal processing such as gain correc-
tion, log compression, wave detection, edge enhance-
ment, or filter processing to obtain tomographic image
data. A monochromatic tomographic image output from
the monochromatic scan converter 22 is input to the
switching combining unit 24.

[0030] Furthermore, the ultrasonic diagnostic appara-
tus 1 is provided with an RF frame data selecting unit 28
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for storing RF signal frame data output from the phasing
and adding unit 18, and selecting two frame data different
in measurement time, a displacement measuring unit 30
for measuring the displacement of a tissue of the exam-
inee 10, an elasticity information calculating unit 32 as
elasticity information calculating means for acquiring
elasticity frame data as distortion, elasticity information
such as elasticity modulus, or viscosity from displace-
ment information measured by the displacement meas-
uring unit 30, elasticity information storing unit 33 as elas-
ticity information storing means for storing elasticity in-
formation calculated in the elasticity information calcu-
lating unit 32, an elasticity image constructing unit 34 as
elasticity image constructing means for constructing a
color elasticity image (hereinafter merely referred to as
elasticity image) from the elasticity information storing
unit 33, and a color scan converter 36 for converting an
output signal of the elasticity image constructing unit 34
so that the output signal is matched with a display style
of the image display unit 26.

[0031] When the elasticity information calculating unit
32 acquires an elasticity modulus, stress data at each
measurement point is required. Therefore, in order to ac-
quire the elasticity modulus, the ultrasonic diagnostic ap-
paratus 1 is provided with a pressure measuring unit 101,
and the elasticity information calculating unit 32 calcu-
lates the stress at a measurement point in the examinee
10 on the basis of the detection signal of a pressure sen-
sor (not shown) provided around the ultrasonic wave
transmission/reception face of the probe 12 detected by
the pressure measuring unit 101.

[0032] Furthermore, the ultrasonic diagnostic appara-
tus 1 can superimpose a monochromatic tomographic
image and a color elasticity image on each other or dis-
play them side by side with the switching combining unit
24 and the image display unit 26. Furthermore, a cine
memory 100 constitutes the image storing unit, and the
tomographic image and/or the elasticity image combined
in the switching combining unit 24 is stored as image
frame data in the cine memory 100. The cine memory
100 is configured so that selected image data can be
transmitted to a recording medium (not shown) such as
MO.

[0033] The RF signal frame data selecting unit 28
stores plural RF signal frame data from the phasing and
adding unit 18, and selects one pair, that is, two RF signal
frame data differentin measurement time from the stored
RF signal frame data group. For example, the RF signal
frame data selecting unit 28 successively stores the RF
signal frame data generated time-sequentially, that is, on
the basis of the frame rate of images from the phasing
and adding unit 18 into the RF frame data selecting unit
28, and selects stored RF signal frame data (N) as first
data. Simultaneously, the RF signal frame data selecting
unit 28 selects one RF signal frame data (X) from the RF
signal frame data group (N-1, N-2, N-3, ..., N-M) which
were stored past in time. Here, N, M, X represent index
numbers appended to the RF signal frame data, and are
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natural numbers.

[0034] The displacement measuring unit 30 executes
one-dimensional or two-dimensional correlation
processing from the selected pair of data, that is, the RF
signal frame data (N) and the RF signal frame data (X)
to acquire a displacement and a moving vector of the
tissue corresponding to each point of a tomographic im-
age, that is, a one-dimensional or two-dimensional dis-
placementdistribution concerning the direction and mag-
nitude of the displacement. Here, the moving vector is
detected by using a well-known method such as a block
matching method, or a correlation method. For example,
the block matching method executes the processing of
dividing an image into blocks of NXN pixels, noting a
block in a region of interest, searching, from a previous
frame, a block which is most approximate to the block
being noted, and refers to this block to determine a sam-
ple value on the basis of prediction coding, that is, differ-
ence.

[0035] The elasticity information calculating unit 32 de-
termines the distortion at each measurement point of a
calculation area larger than the set region of interest on
the basis of a measurement value output from the dis-
placement measuring unit 30, for example, a moving vec-
tor to generate distortion frame data, and stores the dis-
tortion frame data into the elasticity information storing
unit 33. Furthermore, the elasticity information calculat-
ing unit 32 calculates an elasticity modulus of the tissue
at each measurement point of the calculation area on the
basis of the distortion and the pressure (stress) of each
measurement point output from the pressure measuring
unit 101, generates elasticity modulus frame data and
stores the elasticity modulus frame data into the elasticity
information storing unit 33.

[0036] At this time, the distortion is calculated by spa-
tially differentiating the movement amount of the tissue,
for example, the displacement. The elasticity modulus is
calculated by dividing the pressure variation by the dis-
tortion variation. For example, when the displacement
measured by the displacement measuring unit 30 is rep-
resented by L(X) and the pressure measured by the pres-
sure measuring unit 101 is represented by P (X), the dis-
tortion value AS(X) can be calculated by spatially differ-
entiating L(X), and thus it can be determined by using an
arithmetic expression of AS(X)=AL(X)/AX. Furthermore,
the Young’s modulus Ym (X) as an example of the elas-
ticity modulus is calculated by the arithmetic expression
of Ym= (AP(X)/AS(X). The elasticity modulus of the tissue
corresponding to each point of a tomographic image is
determined from the Young’s modulus Ym, and thus two-
dimensional elasticity information can be continuously
obtained. The Young’s modulus is the ratio of a simple
tensile stress applied to an object to distortion occurring
in parallel to the tensile.

[0037] The elasticity information storing unit 33 stores
elasticity frame data such as the distortion, or the elas-
ticity modulus, calculated by the elasticity information cal-
culating unit 32. The elasticity information is information
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representing the hardness or softness of the tissue, and
contains physical quantities such as a displacement
amount, a distortion amount, or an elasticity modulus,
coefficients correlated with these physical quantities, etc.
[0038] The elasticity image constructing unit 34 is con-
figured to contain a frame memory and an image proc-
essor, and it secure elasticity information output time-
sequentially from the elasticity information calculating
unit 32 into the frame memory, and executes image
processing on the secured elasticity information.
[0039] The color scan converter 36 has a function of
appending hue information to the elasticity information
from the elasticity image constructing unit 34. That is, it
performs the conversion to three primary colors of light,
that is, red (R), green (G) and blue (B) on the basis of
the elasticity information, for example.

[0040] For example, the distortion at each measure-
ment point is normalized with the average value of the
distortion of the whole region of interest set as areference
value, the hue of a measurement point having a large
distortion is converted to a red-color code, and also the
hue of a measurement point having a small distortion is
converted to a blue-color code to thereby represent a
distortion distribution. A monochromatic scan converter
may be used in place of the color scan converter 36. In
this case, an area whose distortion is measured to be
large is set to be high in brightness, and conversely an
area whose distortion is measured to be small is set to
be low in brightness, whereby the distortion distribution
can be represented.

[0041] The switching combining unit 24 has a frame
memory, an image processor and an image selecting
unit. Here, the frame memory stores tomographic image
data from the monochromatic scan converter 22 and
elasticity image data from the color scan converter 36.
Furthermore, the image processor combines the tomo-
graphicimage data and the elasticity image data secured
in the frame memory while changing the combination ra-
tio therebetween, for example. The composite image
contains composite images such as a composite image
in which the tomographic image and the elasticity image
are displayed side by side, and a composite image in
which a tomographic image and an elasticity image are
displayed in superposition with each other. The bright-
ness information and the hue information of each pixel
of the composite image are obtained by adding respec-
tive information of a monochromatic tomographic image
and a color elasticity image in the combination ratio. Fur-
thermore, the image selecting unit selects an image to
be displayed on the image display unit 26 from the tom-
ographic image data and the elasticity image data in the
frame memory and the composite image data of the im-
age processor.

[0042] The ultrasonic diagnostic apparatus 1 has a
control unit 110 for controlling the respective parts in the
device. The control unit 110 is configured to have a first
ROI setting unit 38 as region-of-interest setting means
for setting a region of interest (hereinafter referred to as
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ROI) as an area whose elasticity image is generated.
Furthermore, the control unit 110 is configured to have
the function of freeze control unit for controlling the read-
out of the cine memory 100 or the frame memory of the
switching combining unit 24 on the basis of an input in-
struction to freeze the composite image.

[0043] Next, the construction of the feature portion of
this embodiment will be described. A first feature portion
of the invention resides in the fact that a freeze control
unit for freezing a composite image and a region-of-in-
terest setting unit (second ROI setting unit 39) for setting
a region of interest on the frozen composite image are
provided, and the elasticity image constructing unit 34
constructs an elasticity image on the basis of elasticity
information of a region of interest set by the region-of-
interest setting unit (second ROI setting unit 39).
[0044] Furthermore, the second feature portion of the
invention resides in the fact that a measurement area
setting unit 40 provided to the control unit 110 and a
measurement calculating unit 42 are provided in addition
to the first feature. The second feature will be described
in connection with a second embodiment described later.
[0045] The elasticity information calculating unit 32
and the elasticity information storing unit 33 according to
the first feature have the foregoing constructions. Fur-
thermore, the second ROI setting unit 39 serves as re-
gion-of-interest changing means for changing ROl which
is set by the first ROI setting unit 38 and displayed on
the frozen composite image displayed on the image dis-
play unit 26. The elasticity image constructing unit 34
takes in coordinate data of ROI changed by the second
ROI setting unit 39, and reads out the elasticity informa-
tion of the area corresponding to the coordinate data con-
cerned from the elasticity information storing unit 33 to
generate an elasticity image of ROI after the change.
Accordingly, the composite image of the elasticity image
of ROI after the change is displayed through the color
scan converter 36 and the switching combining unit 24
onto the image display unit 26.

[0046] Furthermore, as shown in Fig. 2, when ROI 51
is set on a tomographic image 50 from the monochro-
matic scan converter 22 by the first ROI setting unit 38
of the control unit 110, the elasticity information calculat-
ing unit 32 sets a preset area larger than ROl 51 as a
calculation area 52, calculates the distortion, the elastic-
ity modulus, etc. corresponding to each measurement
point on the tomographic image of the calculation area
52, generates elasticity information based on the distor-
tion, the elasticity modulus, etc., that is, elasticity frame
data, and outputs the elasticity frame data to the elasticity
information storing unit 33.

[0047] The elasticity image constructing unit 34 con-
structs (generates) an elasticity image of the set ROl 51
on the basis of the elasticity information stored in the
elasticity information storing unit 33, and outputs the gen-
erated elasticity image to the switching combining unit 24.
[0048] Furthermore, as shown in Fig. 3, the cine mem-
ory 100 successively stores the tomographic image data
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output from the monochromatic scan converter 22, and
frame-basis tomographic image frame data (Px-(n-1),
Px-(n-2), Px-(n-3), ..., Pi, ..., Px) (here, n, i, x represent
natural numbers). The elasticity information storing unit
33 stores elasticity information frame data (Dx-(n-1),
Dx-(n-2), Dx-(n-3), ..., Di, ..., Dx) comprising elasticity in-
formation which is associated with the tomographic im-
age frame data stored in the cine memory 100 on the
basis of time data.

[0049] The elasticity information frame data (Dx-(n-1),
Dx-(n-2), Dx-(n-3), ..., Di, ..., Dx) time-sequentially cor-
respond to the tomographic image frame data (Px-(n-1),
Px-(n-2), Px- (n-3), ..., Pi, ..., Px), however, when the
elasticity information is not calculated between adjacent
frames, but calculated every some frames, past elasticity
information frame data which is just near in terms of time
is treated as data corresponding to the tomographic im-
age frame data. That is, the elasticity information is cal-
culated by selecting two RF signal frame data different
inmeasurementtime from the RF signal frame data group
which is stored in the past. Therefore, a pair of RF signal
frame data used for the calculation are not necessarily
limited to a pair of adjacent RF signal frame data.
[0050] When a freeze instruction for freezing a com-
posite image is input from the control unit 110 through
an input unit (not shown), the latest tomographic image
Px and the elasticity image Dx which are output from the
frame memory of the switching combining unit 24 to the
image display unit26 are freeze-displayed as a stillimage
under real-time measurement. Notlimited to the real-time
measurement, the image frame data stored in the cine
memory 100 may be reproduced and displayed on the
image display unit 26 in accordance with an instruction
input from the control unit 110.

[0051] As described with reference to Fig. 2, the elas-
ticity information Dx is calculated for the calculation area
52 which is an area larger than ROI 51. According to this
embodiment, with respect to the elasticity image con-
structing unit 34, for example, a composite image under
real-time measurement is frozen. Then, changed ROI
51acorresponding to the freeze-displayed composite im-
age is displayed on the frozen composite image on the
basis of an instruction of changing ROI 51 (position
or/and size) from the second ROI setting unit 39. The
elasticity image constructing unit 34 constructs an elas-
ticity image on the basis of the coordinate data of ROI
51a input from the second ROI setting unit 39 by using
the elasticity information Dx in the calculation area 52
which is stored in the elasticity information storing unit
33, and outputs the elasticity image to the color scan
converter 36, whereby the elasticity image of the
changed ROI 51a is displayed on the image display unit
26.

[0052] When the composite image is frozen not under
the real-time measurement, but by reproducing and dis-
playing the image frame data stored in the cine memory
100, the elasticity information of the area corresponding
to ROI 51a of the frozen composite image is read out
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from the elasticity storing unit 33, and the elasticity image
on the image display unit 26 is changed.

[0053] Next, the flow of the processing of changing the
position, size of ROl 51a in the second ROI setting unit
39 under the display state of the frozen composite image
will be described with reference to Fig. 4. In this specific
example, the control unit 110 changes the position, size
of ROI 51a by the second ROI setting unit 39 under the
display state of the frozen composite image. Specifically,
the control unit 110 determines whether there is a freeze
instruction from an input unit (not shown) (step S1). Ina
case where there is a freeze instruction, when the com-
posite image stored in the cine memory 100 is repro-
duced and displayed on the image display unit 26, the
control unit 110 freezes the composite image at the time
when the freeze instruction is input (step S2). Subse-
quently, the position, size of ROl 51a on the frozen com-
posite image are changed and displayed on the basis of
the instruction input from the second ROI setting unit 39
to the image display unit 26 (step S3).

[0054] On the basis of the coordinate data of after-
change ROI 51a input from the second ROI setting unit
39, the elasticity image constructing unit 34 reads out
elasticity information at the position and/or the size after
the change of ROI 51a in the calculation area 52 from
the elasticity information storing unit 33 (step S4), and
constructs an elasticity image in the after-change ROI
51a (step S5).

[0055] Fig. 5 shows variation of the display state from
pre-change ROI 51 to after-change ROI 51a on the tom-
ographic image 50 when the position and the size of ROI
51 are changed by the second ROl setting unit 39 under
the display state of the frozen compositeimage. The elas-
ticity image constructing unit 34 constructs an elasticity
image corresponding to ROl 51a by using the elasticity
information in the calculation area 52 which is stored in
the elasticity information storing unit 33. The elasticity
images constructed by the elasticity image constructing
unit 34 are added and combined by the switching com-
bining unit 24 and then displayed on the screen of the
image display unit 26.

[0056] As described above, in this embodiment, a de-
sired area can be set as a new region of interest by the
change information of the position and/or size of ROl 51a
under the state that the composite image under real-time
measurement or the composite image when the image
of the cine memory 100 is reproduced on a non-real-time
basis is freeze-displayed. Accordingly, the elasticity im-
age in the changed ROI 51a can be constructed, and
detailed information concerning the hardness or softness
of the tissue of the changed region of interest can be
obtained.

[0057] Accordingly, according to this embodiment, the
elasticity information is calculated for the calculation area
52 larger than the set ROI 51, and stored in the elasticity
information storing unit 33. Therefore, when a composite
image which is required to be observed in detail under
real-time measurement is displayed, the composite im-
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age is frozen. When the position and size of ROl 51a on
the frozen composite image are changed, the elasticity
information of ROI 51a after the change is read out from
the elasticity information storing unit 33 by the elasticity
image constructing unit 34, the elasticity image of after-
change ROl 51ais constructed, and the composite image
is constructed and displayed. Accordingly, even when
ROI 51a is changed on the freeze image, the elasticity
image of the after-change region of interest can be dis-
played without re-measurement. Therefore, a site to be
comparatively observed can be compared on a stillimage
in detail, and thus usability can be enhanced.

[0058] A freeze instruction is made at a suitable timing
when a composite image to be observed in detail is dis-
played while composite images stored in the cine mem-
ory 100 are repetitively displayed as a moving image on
the image display unit 26, whereby a suitable diagnosis
can be performed.

(Modification)

[0059] Next, a modification of this embodiment will be
described with reference to Figs. 6 and 7. In this modifi-
cation, ROI 51 is changed on the frozen composite im-
age, new ROI 51a and ROI 51b are set, and distortion
information of two ROI 51a and ROI 51b are normalized
to be relatively comparable with each other.

[0060] That is, the second ROI setting unit 39 adds
plural ROI 51a, ROI 51b, etc. on the frozen composite
image, and also the positions and/or sizes of the plural
ROI 51a and ROI 51b are changed/set. The flow of the
processing is substantially identical to that shown in Fig.
4, and only the different point will be described.

[0061] In this modification, as shown in Fig. 6, the con-
trol unit 110 outputs the information concerning the po-
sition and/or size of ROI set by the second ROI setting
unit 39 to the elasticity image constructing unit 34 to
thereby instruct the change of ROI 51 (step S3a).
[0062] Furthermore, after the processing of the step
S7, the control unit 110 determines whether there is any
ROI to be further added (step S8). The control unit 110
returns to the step S3a when there is ROI to be added,
and finishes the processing when there is no ROI to be
added. Accordingly, as shown in Fig. 7, the control unit
110 sets (changes) plural ROI 51a and 51b. The other
processing is identical to that of Fig. 4.

[0063] Through this processing, the elasticity image
corresponding to each individual area is constructed in
the elasticity image constructing unit 34. The constructed
26 elasticity images are added and combined with one
another by the switching and combining unit 24, and dis-
played on the screen of the image display unit 26.
[0064] In this modification 1, a normalization calculat-
ing unit is provided to the elasticity image constructing
unit 34, and the normalization calculating unit reads out
the distortion information out of the elasticity information
of ROI 51a, 51b set by the second ROI setting unit 39
from the elasticity information storing unit 33. The aver-
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age value of the distortion information of two ROls 51a,
51b is calculated, and the distortion information of the
two ROlIs 51a, 51b is normalized with the calculated av-
erage value set as a reference value. The elasticity im-
ages of ROIs 51a, 51b are constructed on the basis of
the distortion information of the two ROls 51a, 51b cal-
culated by the normalization calculating unit, and output
to the image combining unit.

[0065] Accordingto this embodiment, the distortion im-
age represents relative elasticity of each measurement
point in one ROI, and thus absolute elasticity cannot be
recognized. However, distortion images obtained by nor-
malizing distortions of two sites are compared with each
other, whereby the elasticity of an affected region can be
relatively recognized. For example, fat, etc. are constant
distortion information having little difference among indi-
viduals. Therefore, one ROl is set in a fat layer, and the
other ROl is set in an affected region, whereby distortion
of the affected region can be estimated with remarkable
accuracy. Furthermore, one ROl is set to an affected re-
gion and the other ROI is set to a different site of the
affected region, whereby the difference in elasticity within
the same affected region can be objectively estimated.

[0066] Furthermore, in the foregoing description, it is
mainly described that the after-change ROl 51a is set to
be larger than the original RO151. However, the invention
is not limited to this embodiment, and the after-change
ROI 51a may be set to be smaller than the original ROI
51 on the frozen composite image. Accordingly, a distor-
tion distribution image in ROl is obtained, and thus a di-
agnosis can be performed by observing the hardness of
the tissue in more detail.

(Second Embodiment)

[0067] A second embodimentofan ultrasonic diagnos-
tic apparatus to which the invention is applied will be de-
scribed with reference to Figs. 8 and 9. This embodiment
corresponds to a second feature portion of the invention
as described above, and is characterized in that a meas-
urement area setting unit 40 provided to the control unit
110 and a measurement area calculating unit 42 are pro-
vided in addition to the first embodiment.

[0068] The measurement area setting unit 40 sets a
measurement area in each of plural ROls displayed on
a frozen composite image, and also outputs coordinate
data of these measurement areas to the measurement
calculating unit 42. The measurement calculating unit 42
reads out the elasticity information of the areas corre-
sponding to the plural set measurement areas from the
elasticity information storing unit 33, calculates the ratio
of the elasticity information among the measurement ar-
eas on the basis of the elasticity information of the meas-
urement areas, and outputs the calculation result con-
cerned totheimage display unit 26 to perform a numerical
display.

[0069] Thatis, as shownin Fig. 8, after the processing
of the step S7 of Fig. 4, the control unit 110 sets meas-
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urement areas 55A and 55B as shown in Fig. 9 on the
plural ROIs 51a and 51b (step S10). The measurement
calculating unit 44 calculates the distortion average val-
ues "A", "B" in the respective measurement areas 55A
and 55B and the ratio "A/B" (step S11), and numerically
displays the calculation result in a calculation display ar-
ea 56 of the image display unit 26 (step S12).

[0070] That is, the ratio in hardness between non-ad-
jacent tissues can be quantitatively estimated by a con-
ventional method. However, it is required to set ROl at a
larger size so as to specify a tissue, and thus unneces-
sary data may affect a quantitative estimation of the ratio.
In this embodiment, in addition to the effect of the first
embodiment, measurement areas to be particularly not-
ed are respectively set on the non-adj acent plural ROls
in a pinpoint style, whereby elasticity information, for ex-
ample, distortion is determined at these measurement
areas with high precision without re-measurement, and
the ratio of these elasticity information is further deter-
mined, whereby accurate diagnosis can be performed.
[0071] Forexample,whenROI51bis seton afattissue
and ROl 51ais set on a tissue being noted, the distortion
value in the fat tissue is substantially constant because
the distortion of the fat tissue has little difference among
individuals. Therefore, the distortion "B" in the measure-
ment area on ROI 51b (fat tissue) is set as a reference,
and the ratio "A/B" of the distortion value "A" in the meas-
urement area of ROI 51a (tissue being noted) to the dis-
tortion "B" is calculated and numerically displayed in the
calculation display area 56, whereby information on hard-
ness or softness of the tissue being noted can be numer-
ically (quantitatively) obtained.

[0072] According to this embodiment, in addition to the
effect of the first embodiment, the ratio of elasticity infor-
mation is calculated among plural measurement areas
seton plural ROls, and the ratio is displayed on the image
display unit 26, whereby the hardness can be determined
with high precision among measurement areas of plural
tissues, and the elasticity information thereof, for exam-
ple, the ratio of the distortion can be displayed on the
composite image, so that the elasticity of a site being
noted can be quantitatively estimated.

(Third Embodiment)

[0073] Here, an example in which the first and second
embodiments are applied for a specific ultrasonic diag-
nosis will be described with reference to Figs. 10 to 12.
This embodiment is an example suitable for a diagnosis
relating to plaque occurring on a blood vessel wall of
carotid artery.

[0074] Asshownin Fig. 10, the first ROl setting unit 38
manually or automatically sets ROI 51 in conformity with
agiventissue (forexample, plaque occurring on the blood
vessel wall of carotid artery) 200. Specifically, the outer
frame of plaque 200 may be specified by using the char-
acteristic of the plaque 200. The characteristic of the
plaque 200 resides in the fact that the plaque exists on
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the surface ofthe wall of carotid artery, there is no Doppler
signal as a blood flow signal, etc.

[0075] In this case, a brightness distribution in the
thickness direction of the wall of tomographic image data
is obtained. A local maximum point having the maximum
brightness of the brightness distribution is set as an outer
membrane reference point, and a second local maximum
point appearing at the inside (blood flow side) of the outer
membrane reference point is set as an inner membrane
reference point. A tissue having high brightness at the
inside (blood flow side) of the inner membrane reference
point is recognized. Furthermore, an area providing no
Dropper signal out of the recognized high-brightness tis-
sue is recognized as the plaque 200, and the outer frame
of the plaque 200 is specified. The outer frame is set as
the boundary of ROI 51.

[0076] Furthermore, as shown in Fig. 11, the first ROI
setting unit 38 can set plural, for example, five ROI-A,
ROI-B, ROI-C, ROI-D, ROI-E in the given predetermined
tissue (for example, the plaque occurring on the blood
vessel wall of the carotid artery) 200. As an example, it
is assumed that ROI-A has brightness ranging from 1 to
30, ROI-B has brightness ranging from 31 to 60, ROI-C
has brightness ranging from 61 to 90, ROI-D has bright-
ness ranging from 91 to 120 and ROI-E has brightness
ranging from 121 to 150. As described above, ROI-A to
ROI-E can be automatically set on the basis of the bright-
ness of the tomographic image data, and a detailed di-
agnosis can be performed on the basis of plural elasticity
images in the plaque 200. In Fig. 11, "ROI-A" is abbre-
viated as "A", and "ROI-" is omitted.

[0077] Furthermore, as shown in Fig. 12, the first ROI
setting unit 38 can set plural ROIs on the surface of the
plaque 200. For example, an operator specifies the outer
frame of the plaque of the tomographic image by using
the first ROI setting unit 38. Accordingly, the first ROI
setting unit 38 sets plural rectangular ROI-A to ROI-F
along the specified outer frame of the plaque 200. For
example, the boundary between a place providing no
blood flow signal and a place providing a blood flow signal
is analyzed as the surface of the plaque 200 by using the
Doppler signal, and ROI-A to ROI-F are set to the bound-
ary. Accordingly, no ROl is set between the plaque 200
providing no blood flow signal and the wall providing no
blood flow signal. That is, ROl is set on only the surface
of the plaque 200, and a detailed diagnosis based on
plural elasticity images in the neighborhood of the surface
of the plaque 200 can be performed. In Fig. 12, for ex-
ample, "ROI-A" is abbreviated as "A", and "ROI-" is omit-
ted.

Description of Reference Numerals

[0078] 1 ultrasonic diagnostic apparatus, 10 exami-
nee, 12 ultrasonic probe, 20 tomographic image con-
structing unit, 22 monochoromatic scan converter, 24
switching combining unit, 26 image display unit, 28 RF
frame data selecting unit, 30 displacement measuring
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unit, 32 elasticity information calculating unit, 33 elasticity
information storing unit, 34 elasticity image constructing
unit, 36 color scan converter, 38 first ROI setting unit, 39
second ROI setting unit, 40 measurement area setting
unit, 42 measurement calculating unit, 100 cine memory,
101 pressure measuring unit, 110 control unit

Claims

1. An ultrasonic diagnostic apparatus comprising
a tomographic image constructing unit (20) for con-
structing a tomographic image on the basis of a re-
flection echo signal received by an ultrasonic probe
(12) configured to transmit/receive ultrasonic waves
to/from an examinee (10),
an elasticity information calculating unit (32) for cal-
culating elasticity information with respect to a cal-
culation area (52) at a tomographic site of the exam-
inee on the basis of the reflection echo signal,
an elasticity information storing unit (33) for storing
the elasticity information for the calculation area;
a control unit (110) comprising first and second re-
gion-of-interest setting units (38, 39) for setting and,
respectively, changing aregion-of-interest (51, 51 a)
as an area, for which an elasticity image is to be
generated and which is inside the calculation area;
an elasticity image constructing unit (34) for con-
structing an elasticity image on the basis of the elas-
ticity information of the region-of-interest (51) set by
the first region-of-interest setting unit;
an image composite unit (24) for generating a com-
posite image comprising the tomographic image and
the elasticity image, and
an image display unit (26) for displaying the com-
posite image,
wherein the control unit (110) is configured to freeze
the composite image, and
wherein the second region-of-interest setting unit
(39) is adapted to set a new region-of-interest (51 a)
inside the calculation area on the frozen composite
image, and
characterized in that the elasticity image construct-
ing unit is further adapted to construct an elasticity
image of the new region-of-interest on the basis of
coordinate data of the new region-of-interest (51 a)
in the calculation area and the elasticity information
in the calculated area which are stored in the elas-
ticity information storing unit and which have been
used as the basis for the construction of the elasticity
image of the region-of-interest set by the first region
of interest setting unit.

2. The ultrasonic diagnostic apparatus according to
claim 1, further comprising a composite image stor-
ing unit (100) for storing the plural composite images
time-sequentially, wherein the elasticity information
storing unit (33) is adapted to store the elasticity in-
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formation corresponding to the plural composite im-
ages time-sequentially, and the control unit (110) is
adapted to cause the image display unit (26) to dis-
play a composite image read out from the composite
image storing unit and to freeze the displayed com-
posite image.

The ultrasonic diagnostic apparatus according to
claim 1, wherein the second region-of-interestimage
setting unit (39) is configured to set a plurality of re-
gions-of-interest on the frozen composite image, and
the elasticity image constructing unit (34) is adapted
to construct elasticity images of the plurality of re-
gions of interest based on the elasticity information
of the plurality of regions-of-interest set by the sec-
ond region-of-interest image setting unit and to out-
put the elasticity images to the image combining unit
(24).

The ultrasonic diagnostic apparatus according to
claim 1, wherein the second region-of-interest set-
ting unit (39) is configured to set a plurality of regions-
of-interest on the frozen composite image, and the
elasticity image constructing unit (34) comprises a
normalization calculating unit for determining an av-
erage value of distortion information of all the plural-
ity of regions-of-interest on the basis of distortion in-
formation out of the elasticity information of the plu-
rality of regions-of-interest set by the second region-
of-interest setting unit, to construct elasticity images
of the plurality of regions-of-interest on the basis of
the distortion information calculated by the normali-
zation calculating unit, and to output the elasticity
images to the image combining unit (24).

The ultrasonic diagnostic apparatus according to
claim 1, wherein the second region-of-interest set-
ting unit (39) is configured to set a plurality of regions-
of-interest on the frozen composite image, and com-
prises a measurement area setting unit (40) for set-
ting a measurement area on each of the plurality of
regions-of-interest, and a measurement area calcu-
lating unit (42) for calculating the ratio of the elasticity
information among the measurement areas and for
displaying the ratio on the image display unit (26).

The ultrasonic diagnostic apparatus according to
claim 1, wherein the second region-of-interest set-
ting unit (39) is adapted to set the positions and/or
sizes of the regions-of-interest.

The ultrasonic diagnostic apparatus according to
claim 1, wherein the display unit (26) is adapted to
display as the composite image a composite image
in which the tomographic image and the elasticity
image are displayed side by side or a composite im-
age in which the tomographic image and the elas-
ticity image are displayed in superimposition with
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each other.

The ultrasonic diagnostic apparatus according to
claim 1, further comprising a color scan converter
(36) for converting the hue of a measurement point
of the elasticity image having a large distortion to a
red-color code and for converting the hue of a meas-
urement point of the elasticity image having a small
distortion to a blue-color code to thereby represent
a distortion distribution, where the distortion at each
measurement point is normalized with the average
distortion value of the whole region-of-interest set as
a reference value.

Patentanspriiche

1.

Ultraschalldiagnosevorrichtung, umfassend

eine Aufbaueinheit (20) fiir tomographische Bilder
zum Aufbauen eines tomographischen Bildes auf
der Grundlage eines reflektierten Echosignals, das
von einer Ultraschallsonde (12) empfangen worden
ist, die dazu eingerichtetist, Ultraschallwellenin eine
zu untersuchende Person (10) zu Ubertragen bzw.
von ihr zu empfangen,

eine Berechnungseinheit (32) fiir Elastizitatsinfor-
mationen zum Berechnen von Elastizitatsinformati-
onen beziiglich eines Berechnungsbereichs (52) an
einer tomographischen Stelle der zu untersuchen-
den Person auf der Grundlage des reflektierten
Echosignals,

eine Speichereinheit (33) fur Elastizitatsinformatio-
nen zum Speichern der Elastizitatsinformationen fir
den Berechnungsbereich,

eine Steuereinheit (110), die eine erste und eine
zweite Einstelleinheit (38, 39) fiir die interessierende
Region zum Einstellen und jeweils Andern einer in-
teressierenden Region (51, 51a) als ein Bereich um-
fasst, fiir den ein Elastizitatsbild zu erzeugen ist und
der innerhalb des Berechnungsbereichs liegt;

eine Aufbaueinheit (34) fir Elastizitatsbilder zum
Aufbauen eines Elastizitatsbildes auf der Grundlage
der Elastizitatsinformationen der von der ersten Ein-
stelleinheit fir die interessierende Region eingestell-
ten interessierenden Region (51),

eine Bildzusammensetzungseinheit (24) zum Er-
zeugen eines zusammengesetzten Bildes, das das
tomographische Bild und das Elastizitatsbild um-
fasst, und

eine Bildanzeigeeinheit (26) zum Anzeigen des zu-
sammengesetzten Bildes,

wobei die Steuereinheit (110) dazu ausgelegtist, das
zusammengesetzte Bild einzufrieren, und

wobei die zweite Einstelleinheit (39) fir die interes-
sierende Region dazu ausgelegt ist, eine neue inte-
ressierende Region (51a) innerhalb des Berech-
nungsbereichs auf dem eingefrorenen zusammen-
gesetzten Bild einzustellen, und
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gekennzeichnet dadurch, dass die Aufbaueinheit
fur Elastizitatsbilder ferner dazu ausgelegt ist, ein
Elastizitatsbild der neuen interessierenden Region
auf der Grundlage von Koordinatendaten der neuen
interessierenden Region (51a) im Berechnungsbe-
reich und der Elastizitatsinformationen im berechne-
ten Bereich aufzubauen, die in der Speichereinheit
fur Elastizitatsinformationen gespeichert sind und
die als die Grundlage fur den Aufbau des Elastizi-
tatsbildes der von der ersten Einstelleinheit fur die
interessierende Region eingestellten interessieren-
den Region verwendet worden sind.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
ferner umfassend

eine Speichereinheit (100) fir zusammengesetzte
Bilder zum Speichern der zeitlich aufeinanderfolgen-
den mehreren zusammengesetzten Bilder,

wobei die Speichereinheit (33) fur Elastizitatsinfor-
mationen dazu ausgelegtist, die Elastizitatsinforma-
tionen zu speichern, die den zeitlich aufeinanderfol-
genden mehreren zusammengesetzten Bildern ent-
sprechen, und die Steuereinheit (110) dazu ausge-
legt ist, die Bildanzeigeeinheit (26) ein aus der Spei-
chereinheit fir zusammengesetzte Bilder ausgele-
senes zusammengesetztes Bild anzeigen zu lassen
und das angezeigte zusammengesetzte Bild einzu-
frieren.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei die zweite Einstelleinheit (39) fur die interes-
sierende Region dazu eingerichtet ist, mehrere inte-
ressierende Regionen auf dem eingefrorenen zu-
sammengesetzten Bild einzustellen, und die Auf-
baueinheit (34) fUr Elastizitatsbilder dazu ausgelegt
ist, Elastizitatsbilder der mehreren interessierenden
Regionen auf der Grundlage der Elastizitatsinforma-
tionen der mehreren von der zweiten Einstelleinheit
fur die interessierende Region eingestellten interes-
sierenden Regionen aufzubauen und die Elastizi-
tatsbilder an die Bildkombinationseinheit (24) aus-
zugeben.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei die zweite Einstelleinheit (39) fur die interes-
sierende Region dazu eingerichtet ist, mehrere inte-
ressierende Regionen auf dem eingefrorenen zu-
sammengesetzten Bild einzustellen, und die Auf-
baueinheit (34) fir Elastizitatsbilder eine Normalisie-
rungsberechnungseinheit zum Bestimmen eines
durchschnittlichen Wertes von Verzerrungsinforma-
tionen aller der mehreren interessierenden Bereiche
auf der Grundlage von Verzerrungsinformationen
aus den Elastizitatsinformationen der von der zwei-
ten Einstelleinheit fir die interessierende Region
eingestellten mehreren interessierenden Regionen
umfasst, um Elastizitatsbilder der mehreren interes-
sierenden Regionen auf der Grundlage der von der
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Normalisierungsberechnungseinheit berechneten
Verzerrungsinformationen aufzubauen und die
Elastizitatsbilder an die Bildkombinationseinheit (24)
auszugeben.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei die zweite Einstelleinheit (39) fir die interes-
sierende Region dazu eingerichtet ist, mehrere inte-
ressierende Regionen auf dem eingefrorenen zu-
sammengesetzten Bild einzustellen, und eine Ein-
stelleinheit (40) fir Messbereiche zum Einstellen ei-
nes Messbereichs auf jeder der mehreren interes-
sierenden Regionen sowie eine Berechnungseinheit
(42) fir Messbereiche zum Berechnen des Anteils
an Elastizitatsinformationen zwischen den Messbe-
reichen und zum Anzeigen des Anteils auf der Bild-
anzeigeeinheit (26) umfasst.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei die zweite Einstelleinheit (39) fir die interes-
sierende Region dazu ausgelegt ist, die Positionen
und/oder GroRen der interessierenden Regionen
einzustellen.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei die Anzeigeeinheit (26) dazu ausgelegtist, als
das zusammengesetzte Bild ein zusammengesetz-
tes Bild anzuzeigen, in dem das tomographische Bild
und das Elastizitatsbild Seite an Seite angezeigt wer-
den oder ein zusammengesetztes Bild anzuzeigen,
in dem das tomographische Bild und das Elastizi-
tatsbild Ubereinandergelegt angezeigt werden.

Ultraschalldiagnosevorrichtung nach Anspruch 1,
ferner umfassend eine Farbscanumwandlungsein-
richtung (26) zum Umwandeln des Farbtons eines
Messpunktes des Elastizitatsbildes, der eine grofle
Verzerrung aufweist, in einen roten Farbcode und
zum Umwandeln des Farbtons eines Messpunktes
des Elastizitatsbildes, der eine kleine Verzerrung
aufweist, in einen blauen Farbcode, umdadurch eine
Verzerrungsverteilung darzustellen, wobei die Ver-
zerrung an jedem Messpunkt normalisiert wird, wo-
bei der durchschnittliche Verzerrungswert der ge-
samten interessierenden Region als ein Referenz-
wert eingestellt wird.

Revendications

Appareil de diagnostic a ultrasons comportant :

une unité de construction d'image tomographi-
que (20) pour construire une image tomographi-
que sur la base d’un signal d’écho de réflexion
recu par une sonde ultrasonore (12) configurée
pour transmettre/recevoir des ondes ultrasono-
res vers/depuis un sujet examiné (10),
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12

une unité de calcul d’informations d’élasticité
(32) pour calculer des informations d’élasticité
concernant une zone de calcul (52) sur un site
tomographique du sujet examiné sur la base du
signal d’écho de réflexion,

une unité de stockage d’'informations d’élasticité
(33) pour stocker les informations d’élasticité
pour la zone de calcul,

une unité de commande (110) comportant des
premiére et seconde unités de définition de ré-
gion d’intérét (38, 39) pour définir et, respecti-
vement, changer une région d’intérét (51, 51a)
en tant que zone, pour laquelle une image
d’élasticité doit étre générée et qui se situe a
I'intérieur de la zone de calcul,

une unité de construction d’'image d’élasticité
(34) pour construire une image d’élasticité sur
labase des informations d’élasticité de la région
d’intérét (51) définie parla premiére unité de dé-
finition de région d’intérét,

une unité d'image composite (24) pour générer
une image composite comportant I'image tomo-
graphique et 'image d’élasticité, et

une unité d’'affichage d’images (26) pour afficher
I'image composite,

dans lequel I'unité de commande (110) est con-
figurée pour figer I'image composite, et

dans lequel la seconde unité de définition de
région d’intérét (39) est adaptée pour définirune
nouvelle région d’intérét (51a) a l'intérieur de la
zone de calcul sur I'image composite figée, et
caractérisé en ce que 'unité de construction
d’'image d’élasticité est en outre adaptée pour
construire une image d’élasticité de la nouvelle
région d’intérét sur la base de données de coor-
données de la nouvelle région d’intérét (51a)
dans la zone de calcul et des informations
d’élasticité dans la zone calculée qui sont stoc-
kées dans l'unité de stockage d’informations
d’élasticité et qui ont été utilisées comme base
pour la construction de I'image d’élasticité de la
région d’intérét définie par la premiére unité de
définition de région d’intérét.

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, comportant en outre une unité de stockage
d’'images composites (100) pour stocker la pluralité
d’'images composites de fagon séquentielle dans le
temps,

dans lequel l'unité de stockage d’informations
d’élasticité (33) est adaptée pour stocker les infor-
mations d’élasticité correspondant a la pluralité
d’'images composites de fagon séquentielle dans le
temps, et l'unité de commande (110) est adaptée
pour amener l'unité d’'affichage d'images (26) a affi-
cher une image composite lue a partir de l'unité de
stockage d’'images composites et pour figer 'image
composite affichée.
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Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel la seconde unité de définition
de région d’intérét (39) est configurée pour définir
une pluralité de régions d’intérét sur 'image compo-
site figée, et I'unité de construction d'image d’élas-
ticité (34) est adaptée pour construire des images
d’élasticité de la pluralité de régions d’intérét sur la
base des informations d’élasticité de la pluralité de
régions d’intérét définies par la seconde unité de dé-
finition d'image de région d’intérét et pour transmet-
tre les images d’élasticité a I'unité de combinaison
d’'images (24).

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel la seconde unité de définition
de région d’intérét (39) est configurée pour définir
une pluralité de régions d’intérét sur 'image compo-
site figée, et I'unité de construction d'image d’élas-
ticité (34) comporte une unité de calcul de normali-
sation pour déterminer une valeur moyenne des in-
formations de distorsion de toute la pluralité de ré-
gions d’intérét sur la base des informations de dis-
torsion parmi les informations d’élasticité de la plu-
ralité de régions d’intérét définies par la seconde uni-
té de définition de région d'intérét, pour construire
desimages d’élasticité de la pluralité de régions d’in-
térét sur la base des informations de distorsion cal-
culées par l'unité de calcul de normalisation, et pour
transmettre les images d’élasticité a I'unité de com-
binaison d’'images (24).

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel la seconde unité de définition
de région d’intérét (39) est configurée pour définir
une pluralité de régions d’intérét sur 'image compo-
site figée, etcomporte une unité de définition de zone
de mesure (40) pour définir une zone de mesure sur
chaque région de la pluralité de régions d’intérét, et
une unité de calcul de zone de mesure (42) pour
calculer le rapport des informations d’élasticité parmi
les zones de mesure et pour afficher le rapport sur
I'unité d’affichage d’images (26).

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel la seconde unité de définition
de région d'intérét (39) est adaptée pour définir les
positions et/ou tailles des régions d’intérét.

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel l'unité d’affichage (26) est
adaptée pour afficher en tant qu'image composite
une image composite dans laquelle 'image tomo-
graphique et 'image d’élasticité sont affichées cote
acdte ou uneimage composite dans laquelle 'image
tomographique et I'image d’élasticité sont affichés
superposées l'une a l'autre.

Appareil de diagnostic a ultrasons selon la revendi-
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cation 1, comportant en outre un convertisseur de
balayage couleur (36) pour convertir la teinte d’'un
point de mesure de l'image d’élasticité ayant une
distorsion élevée en un code de couleur rouge et
pour convertirla teinte d’'un point de mesure de I'ima-
ge d’élasticité ayant une faible distorsion en un code
de couleur bleue pour ainsi représenter une distri-
bution de distorsion, dans lequel la distorsion a cha-
que point de mesure est normalisée avec la valeur
de distorsion moyenne de la région d’intérét com-
pléte définie en tant que valeur de référence.
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