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(57) ABSTRACT

An ultrasound diagnostic apparatus includes: an ultrasound
probe capable of 2D scanning and 3D scanning; a transceiver
device which drives said ultrasound probe to perform 2D
scanning and 3D scanning of the inside of a subject with an
ultrasound beam; a storage device which stores 3D data
obtained by said 3D scanning; a display device which dis-
plays on a display device a 3D image resulting from the
projection of said stored 3D data, the position of the 2D
scanning plane for Doppler measurement, and a Doppler
cursor in a prescribed projecting direction; an instruction-
responsive altering device which accepts an instruction from
the operator and alters said projecting direction and the posi-
tion of said Doppler cursor in accordance with the instruction;
and a Doppler measurement device which performs Doppler
measurement by using the finalized position of the 2D scan-
ning plane for Doppler measurement and the Doppler cursor.

19 Claims, 8§ Drawing Sheets
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1
ULTRASOUND DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Japanese Application
No. 2006-238878 filed Sep. 4, 2006.

BACKGROUND OF THE INVENTION

The present invention relates to an ultrasound diagnostic
apparatus, and more particularly to an ultrasound diagnostic
apparatus that makes possible ready checking, when setting
the Doppler cursor or the angle cursor, of whether or not the
Doppler cursor or the angle cursor is properly set.

Conventionally known ultrasound diagnostic apparatuses
include one that displays on a monitor screen four 2D images
resulting from the projection of a 3D (three-dimensional)
image ofablood vessel in four projecting directions including
the frontal, profile, overhead and oblique directions, lets the
operator set the Doppler cursor (sample gate) while watching
the displayed image, so sets the posture of a plane passing the
Doppler cursor that ablood vessel is included in the plane and
then set the angle cursor (correction line) on a 2D image of the

plane (see, for instance, Patent Document 1).

[Patent Document 1] Japanese Unexamined Patent Publi-
cation No. 2005-95278 ([0069] through [0072]).

The conventional ultrasound diagnostic apparatus

described above enables the operator to accurately set the
Doppler cursor on a blood vessel, which is a three-dimen-
sional structure, by using four 2D images. The setting of the
angle cursor by the operator makes possible accurate 3D
angle correction of the Doppler-measured flow rates.

However, it is necessary for the operator to compare the
four 2D images to see whether the set Doppler cursor is not off
the blood vessel, and this operation is not always easy. There
is another problem of difficulty to make sure that the angle
cursor is along the direction of the blood vessel.

SUMMARY OF THE INVENTION

It is desirable that the problems described previously are
solved.

The invention in its first aspect provides an ultrasound
diagnostic apparatus comprising: an ultrasound probe
capable of 2D scanning by electronic scanning and 3D scan-
ning by electric scanning or electronic scanning; a transceiver
device which drives the ultrasound probe to perform 2D scan-
ning and 3D scanning of the inside of a subject with an
ultrasound beam; a storage device which stores 3D data
obtained by the 3D scanning; a display device which displays
on a display device a 3D image resulting from the projection
of the stored 3D data, the position of the 2D scanning plane
for Doppler measurement, and a Doppler cursor in a pre-
scribed projecting direction; an instruction-responsive alter-
ing device which accepts an instruction from the operator and
alters the projecting direction and the position of the Doppler
cursor in accordance with the instruction; and a Doppler
measurement device which performs Doppler measurement
by using the finalized position of the 2D scanning plane for
Doppler measurement and the Doppler cursor.

In the ultrasound diagnostic apparatus according to the first
aspect, the position of the 2D scanning plane for Doppler
measurement and the Doppler cursor are displayed over a 3D
image. And the operator can see a 3D image in an altered
direction of vision by giving an instruction to alter the pro-
jecting direction. Therefore, the operator can readily check
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whether or not the Doppler cursor is properly set. To add, the
operator can move the Doppler cursor to an appropriate posi-
tion by giving an instruction to alter the position of the Dop-
pler cursor.

The invention in its second aspect provides an ultrasound
diagnostic apparatus according to the first aspect, wherein the
initial position of the Doppler cursor is a preset position.

In the ultrasound diagnostic apparatus according to the
second aspect, the Doppler cursor is initially setin the default
position irrespective of the current 2D data or 3D data. Since
it is sufficient to store the default position, processing is
simplified.

The invention in its third aspect provides an ultrasound
diagnostic apparatus according to the first aspect, wherein the
initial position of the Doppler cursor is the position of a blood
vessel extracted from data.

In the ultrasound diagnostic apparatus according to the
third aspect, a blood vessel passing the 2D scanning plane for
Doppler measurement is extracted on the basis of current
data, and the Doppler cursor is set in that position. The opera-
tor’s labor can be saved to some extent.

The invention in its fourth aspect provides an ultrasound
diagnostic apparatus according to any of the first through
third aspects, wherein the position of the 2D scanning plane
for the Doppler measurement is the position of the scanning
plane where 2D scanning is being performed on a real time
basis.

In the ultrasound diagnostic apparatus according to the
fourth aspect, the operator can move the 2D scanning plane
for Doppler measurement by moving the ultrasound probe.

The invention in its fifth aspect provides an ultrasound
diagnostic apparatus according to the fourth aspect further
provided with a position correcting device which corrects the
position of the 2D scanning plane according to correlation
between the 3D data and real time 2D data obtained by per-
forming 2D scanning on the real time basis.

In the ultrasound diagnostic apparatus according to the
fifth aspect, even if the subject moves or the operator has
unintentionally moved the ultrasound probe, the 2D scanning
plane for Doppler measurement can be caused to follow such
a motion.

The invention in its sixth aspect provides an ultrasound
diagnostic apparatus according to any of the first through
third aspects, wherein the position of the 2D scanning plane
for the Doppler measurement is the position of the 2D scan-
ning plane designated by the operator.

In the ultrasound diagnostic apparatus according to the
sixth aspect, since it is sufficient to store the position of the 2D
scanning plane designated by the operator, processing is sim-
plified.

The invention in its seventh aspect provides an ultrasound
diagnostic apparatus according to the sixth aspect, wherein
the 3D data are real time 3D data obtained by performing 3D
scanning on a real time basis.

In the ultrasound diagnostic apparatus according to the
seventh aspect, since the operator can see the real time 3D
image (or4D image), even if the subject moves or the operator
has unintentionally moved the ultrasound probe, it can be
accurately checked whether or not the position of the Doppler
cursor is appropriate.

The invention in its eighth aspect provides an ultrasound
diagnostic apparatus according to the seventh aspect, further
provided with a position correcting device which corrects the
position of the 2D scanning plane according to correlation
between 2D data obtained on the 2D scanning plane and the
real time 3D data.
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In the ultrasound diagnostic apparatus according to the
eighth aspect, even if the subject moves or the operator has
unintentionally moved the ultrasound probe, the 2D scanning
plane for Doppler measurement can be caused to follow such
a motion.

The invention in its ninth aspect provides an ultrasound
diagnostic apparatus comprising: an ultrasound probe
capable of 2D scanning by electronic scanning and 3D scan-
ning by electric scanning or electronic scanning; a transceiver
device which drives the ultrasound probe to perform 2D scan-
ning and 3D scanning of the inside of a subject with an
ultrasound beam; a storage device which stores 3D data
obtained by the 3D scanning; a display device which displays
on a display device a 3D image resulting from the projection
of the stored 3D data and an angle cursor representing the
direction of the blood vessel at a Doppler observation point;
an instruction-responsive altering device which accepts an
instruction from the operator and alters the projecting direc-
tion and the direction of the angle cursor in accordance with
the instruction; a Doppler measurement device which per-
forms Doppler measurement at the Doppler observation
point; and a correcting device which corrects the result of the
Doppler measurement according to the angle formed by the
direction of the ultrasound beam according to the Doppler
measurement and the finalized direction of the angle cursor.

In the ultrasound diagnostic apparatus according to the
ninth aspect, the angle cursor is displayed over a 3D image.
And the operator can see a 3D image in an altered direction of
vision by giving an instruction to alter the projecting direc-
tion. Therefore, the operator can readily check whether or not
the angle cursoris properly set. To add, the operator can move
the angle cursor to an appropriate position by giving an
instruction to alter the position of the angle cursor.

The invention in its tenth aspect provides an ultrasound
diagnostic apparatus according to the ninth aspect, wherein
the initial position of the angle cursor is a preset position.

In the ultrasound diagnostic apparatus according to the
tenth aspect, the Doppler cursor is initially set in the default
direction irrespective of the current 2D data or 3D data. Since
it is sufficient to store the default direction, processing is
simplified.

The invention in its eleventh aspect provides an ultrasound
diagnostic apparatus according to the ninth aspect, wherein
the initial direction of the angle cursor is the direction of a
blood vessel extracted by analyzing 3D data.

In the ultrasound diagnostic apparatus according to the
eleventh aspect, the direction of the blood vessel to be Dop-
pler-measured is extracted on the basis of current 3D data, and
the angle cursor is set in that direction. The operator’s labor
can be saved to some extent.

The invention in its twelfth aspect provides an ultrasound
diagnostic apparatus according to any of the ninth through
eleventh aspects, wherein the display device also displays the
position of the 2D scanning plane for Doppler measurement
and the Doppler cursor.

In the ultrasound diagnostic apparatus according to the
twelfth aspect, both the position of the 2D scanning plane for
Doppler measurement and the position of the Doppler cursor
can be checked at the same time.

The invention in its thirteenth aspect provides an ultra-
sound diagnostic apparatus according to the twelfth aspect,
wherein the position of the 2D scanning plane for the Doppler
measurement is the position of the scanning plane where 2D
scanning is being performed on a real time basis.
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In the ultrasound diagnostic apparatus according to the
thirteenth aspect, the operator can move the 2D scanning
plane for Doppler measurement by moving the ultrasound
probe.

The invention in its fourteenth aspect provides an ultra-
sound diagnostic apparatus according to the thirteenth aspect,
further provided with position correcting device which cor-
rects the position of the 2D scanning plane according to
correlation between the 3D data and real time 2D data
obtained by performing 2D scanning on the real time basis.

In the ultrasound diagnostic apparatus according to the
fourteenth aspect, even if the subject moves or the operator
has unintentionally moved the ultrasound probe, the 2D scan-
ning plane for Doppler measurement can be caused to follow
such a motion.

The invention in its fifteenth aspect provides an ultrasound
diagnostic apparatus according to any of the ninth through
eleventh aspects, wherein the position of the 2D scanning
plane for the Doppler measurement is the position of the 2D
scanning plane designated by the operator.

In the ultrasound diagnostic apparatus according to the
fifteenth aspect, since it is sufficient to store the position of the
2D scanning plane designated by the operator, processing is
simplified.

The invention in its sixteenth aspect provides an ultrasound
diagnostic apparatus according to the sixteenth aspect,
wherein the 3D data are real time 3D data obtained by per-
forming 3D scanning on a real time basis.

In the ultrasound diagnostic apparatus according to the
sixteenth aspect, since the operator can see a 3D image on a
real time basis, even if the subject moves or the operator has
unintentionally moved the ultrasound probe, the operator can
readily check visnally whether or not the angle cursor is
properly set.

The invention in its seventeenth aspect provides an ultra-
sound diagnostic apparatus according to the sixteenth aspect,
further provided with position correcting device which cor-
rects the position of the 2D scanning plane according to
correlation between 2D data obtained on the 2D scanning
plane and the real time 3D data.

In the ultrasound diagnostic apparatus according to the
seventeenth aspect, even if the subject moves or the operator
has unintentionally moved the ultrasound probe, the 2D scan-
ning plane for Doppler measurement can be caused to follow
such a motion.

The ultrasound diagnostic apparatus according to the
invention enables the operator to see the Doppler cursor and
the angle cursor on a 3D image in an altered direction of the
line of sight by giving an instruction to alter the projecting
direction. Therefore, it can be readily checked whether or not
the Doppler cursor and the angle cursor are appropriately set.

The ultrasound diagnostic apparatus according to the
invention can be utilized for Doppler measurement of the flow
rate of blood stream.

Further objects and advantages of the present invention
will be apparent from the following description of the pre-
ferred embodiments of the invention as illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating the configuration of an
ultrasound diagnostic apparatus pertaining to Embodiment 1.

FIG. 2 is a flow chart showing the processing to set the
Doppler cursor pertaining to Embodiment 1.

FIG. 3 is an exemplary drawing showing a screen display
of a 2D image and the Doppler cursor.
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FIGS. 4(a), 4(b), and 4(c) are conceptual drawings of 3D
data.

FIG. 5 is an exemplary drawing showing a screen display
of a 3D image and the Doppler cursor.

FIG. 6 is an exemplary drawing showing a screen display
of a3D image altered in projecting direction and the Doppler
cursot.

FIG. 7 is a flow chart of the processing to set the angle
cursor pertaining to Embodiment 1.

FIG. 8 is an exemplary drawing showing a screen display
of a 3D image and the angle cursor.

FIG. 9 is an exemplary drawing showing a screen display
of a 3D image altered in projecting direction and the angle
cursor.

FIG. 10 is a flow chart showing the processing to measure
the Doppler flow rate pertaining to Embodiment 1.

FIG. 11 is a flow chart showing the processing to set the
Doppler cursor pertaining to Embodiment 2.

FIG. 12 is a flow chart showing the processing to set the
angle cursor pertaining to Embodiment 3.

DETAILED DESCRIPTION OF THE INVENTION

The invention will be described in further detail below with
reference to the illustrated modes for implementation thereof.
Incidentally, this is nothing to limit the invention.

Embodiment 1

FIG. 1 illustrates the configuration of an ultrasound diag-
nostic apparatus 100 pertaining to Embodiment 1.

This ultrasound diagnostic apparatus 100 is provided with
an ultrasound probe 1 capable of 2D scanning by electronic
scanning and 3D scanning by electric scanning (motor-driven
scanning) or electronic scanning, a transceiver unit 2 which
drives the ultrasound probe 1 to perform 2D scanning and 3D
scanning of the inside of a subject with an ultrasound beam, a
control unit 3, an image display unit 4 for displaying 2D
images and the like, an operating unit 5 to enable the operator
to give instructions and data, and a recording unit 6 for record-
ing 2D images and the like.

A 2D scanner 31 of the control unit 3 controls 2D scanning,
stores 2D data and generates 2D images.

A 3D scanner 32 controls 3D scanning, stores 3D data and
generates 3D images resulting from the projection of 3D data
in a prescribed projecting direction.

A Doppler cursor setting unit 33 executes processing to set
the Doppler cursor to be described later. It includes a corre-
lation corrector that determines correlation between 2D data
and 3D data and corrects the positional relationship.

An angle cursor setting unit 34 executes processing to set
the angle cursor to be described later. It includes a correlation
corrector which determines correlation between 2D data and
3D data and corrects the positional relationship.

A Doppler measuring unit 35 Doppler-measures flow rates
with the position of the Doppler cursor as the Doppler mea-
suring point, and generates a flow rate distribution image (a
graph of variations of the flow rate distribution over time).
The unitincludes an angle corrector that corrects the results of
Doppler measurement according to the angle formed by the
ultrasonic beam and the angle cursor.

FIG. 2 is a flow chart showing the processing to set the
Doppler cursor by the Doppler cursor setting unit 33.

Atstep S1,a2D scanning mode is selected. Namely, the 2D
scanner 31 acquires 2D data by 2D scanning, stores them and
generates a 2D image. Then, the 2D image is displayed on the
image display unit 4. The position of the 2D scanning plane in
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the 2D scanning mode is supposed to be the default position
of the scanning plane which is preset.

At step S2, as shown in FIG. 3, a Doppler cursor Kd is
displayed over the 2D image G1. The position in which the
Doppler cursor Kd is displayed first is either a preset default
position or the position of the largest blood vessel obtained by
analyzing and extracting from 2D data (or the 2D image
instead). Andan operation by the operator to alter the position
of the Doppler cursor Kd is accepted. Incidentally, the posi-
tion of the Doppler cursor Kd is to be defined as a position on
the 2D scanning plane.

At step S3, if the operator performs an operation to finalize
the position of the Doppler cursor, the processing advances to
step S12 or, if the operation is not done, it advances to step S4.

At step S4, if the operator performs an operation to check
the position of Doppler cursor with a 3D image, the process-
ing advances to step S6 or, if the operation is not done, it
returns to step S3.

At step S6, the 3D scanner 32 acquires 3D data by 3D
scanning and stores them.

FIG. 4 conceptually show 3D data V. FIG. 4(a) shows a
front view, 4(b). a profile and 4(c), a top view. Reference sign
f denotes a blood vessel.

At step S7, the 2D scanner 31 acquires 2D data by 2D
scanning and stores them. The position of the 2D scanning
plane then is to be that of the preset default scanning plane.

At step S8, a 3D image resulting from the projection of 3D
data, the position of the 2D scanning plane and the Doppler
cursor in the current projecting direction is displayed. Inci-
dentally, the position of the 2D scanning plane is corrected
according to correlation between the 3D data and the 2D data.
Further, the initial projecting direction is to be the preset
default direction.

FIG. 5 shows an example of 3D image G2. Reference sign
p denotes the position of the 2D scanning plane. In the top left
of the screen, a plan of three-dimensional data V, the position
P of the 2D scanning plane and an arrow indicating the pro-
jecting direction are displayed.

Atstep S9, if the operator performs an operation to finalize
the position P of the Doppler cursor, the processing advarces
to step S12 or, if the operation is not done, it advances to step
S10.

At step S10, alteration of the projecting direction and posi-
tional alteration of the Doppler cursor by the operator are
accepted.

At step S11, alteration of the projecting direction and posi-
tional alteration of the Doppler cursor are accomplished in
accordance with the instruction of the operator. Then, the
processing returns to step S7.

FIG. 6 shows a 3D image G2 after the projecting direction
has been altered. Incidentally, though the projecting direction
is turned in the horizontal direction in this example, it may as
well be turned in the vertical direction.

At step S12, the current position of the 2D scanning plane
and the position of the Doppler cursor are stored. Then, the
processing is ended.

FIG. 7 is a flow chart of the processing to set the angle
cursor by the angle cursor setting unit 34.

At step Al, the 3D scanner 32 acquires 3D data by 3D
scanning and stores them.

At step A2, the 2D scanner 31 acquires 2D data by 2D
scanning and stores them. The position of the 2D scanning
plane then is supposed to be the position stored at the time of
setting the Doppler cursor.

At step A3, a 3D image resulting from the projection of 3D
data, the position of the 2D scanning plane, the Doppler
cursor and the angle cursor in the current projecting direction
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is displayed. Incidentally, the position of the 2D scanning
plane is corrected according to correlation between the 3D
data and the 2D data. Further, the initial projecting direction
is to be the preset default direction. The position of the Dop-
pler cursor is to be the position stored at the time of setting the
Doppler cursor. Further, the center of the angle cursor is
supposed to pass the Doppler measurement point, and the
initial position is to be either the preset default direction or the
direction of the blood vessel passing the Doppler measure-
ment point extracted by analyzing the 3D data.

FIG. 8 shows an example of 3D image G3. Reference sign
Ka denotes an angle cursor. In the top left of the screen, a plan
of three-dimensional data V, the position P of the 2D scanning
plane, an arrow indicating the projecting direction and a plan
KA of the angle cursor Ka are displayed.

At step A4, if the operator performs an operation to finalize
the position of the angle cursor, the processing advances to
step A7 or, if the operation is not done, it advances to step AS.

At step A5, alteration of the projecting direction and posi-
tional alteration of the angle cursor by the operator are
accepted.

At step A6, alteration of the projecting direction and posi-
tional alteration of the angle cursor are accomplished in
accordance with the instruction of the operator. Then, the
processing returns to step A2.

FIG. 9 shows a 3D image G4 after the projecting direction
has been altered. Incidentally, though the projecting direction
is turned in the horizontal direction in this example, it may as
well be turned in the vertical direction.

At step A7, the current direction of the angle cursor is
stored. Then, the processing is ended.

FIG. 10 is a flow chart showing the processing to set the
Doppler flow rate by the Doppler measuring unit 35.

At step F1, the flow rate of the blood stream is obtained by
performing Doppler measurement at the Doppler measure-
ment point defined by the Doppler cursor. Since the result of
this measurement is the ultrasound beam-direction compo-
nent of the actual flow rate, the actual flow rate is obtained by
correcting the flow rate according to the angle formed by the
direction of the ultrasound beam and that of the angle cursor.
Then, a flow rate distribution image is generated and dis-
played on the image display unit 4.

Atstep F2, if the operator performs an operation to end the
processing, the processing is ended or, if not, the processing
returns to step F1.

The ultrasound diagnostic apparatus 100 of Embodiment 1
enables an instruction by the operator for alteration of the
projecting direction to make visible the Doppler cursor and
the angle cursor on a 3D image altered in the direction of the
line of sight. Therefore, it can be readily checked whether or
not the Doppler cursor and the angle cursor are appropriately
set.

Embodiment 2

Although the position of the 2D scanning plane is updated
on areal time basis in the processing to set the Doppler cursor
for Embodiment 1, the 3D data are not updated on a real time
basis.

In the processing to set the Doppler cursor for Embodiment
2, the 3D data are updated on a real time basis, but the position
of the 2D scanning plane is not updated on a real time basis.

FIG. 11 is a flow chart showing the processing to set the
Doppler cursor pertaining to Embodiment 2.

Steps S1, S2, and S3 are the same as in Embodiment 1.
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At step S4, if the operator performs an operation to check
the position of the Doppler cursor by a 3D image, the pro-
cessing advances to step S5 or, if the operation is not done, it
returns to step S3.

At step S5, the current position of the 2D scanning plane is
stored. Then, the processing advances to step S6.

At step S6, the 3D scanner 32 acquires 3D data by 3D
scanning and stores them. Then, the processing advances to
step S8.

Steps S8, 89, and S10 are the same as in Embodiment 1.

At step S11, alteration of the projecting direction and posi-
tional alteration of the Doppler cursor are accomplished in
accordance with the instruction of the operator. Then, the
processing returns to step S6.

At step S12 a position of the 2D scanning plane and a
position of the Doppler cursor are stored.

Embodiment 3

In the processing to set the angle cursor for Embodiment 1,
the position of the 2D scanning plane is updated on a real time
basis, but the 3D data are not updated on a real time basis.

In the processing to set the angle cursor for Embodiment 3,
the 3D data updated on a real time basis, but the position of the
2D scanning plane is not updated on a real time basis.

FIG. 12 is a flow chart showing the processing to set the
angle cursor pertaining to Embodiment 3.

At step Al, the 3D scanner 32 acquires 3D data by 3D
scanning and stores them. Then, the processing advances to
step A3.

Steps A3, A4, and A5 are the same as in Embodiment 1.

At step A6, alteration of the projecting direction and posi-
tional alteration of the angle cursor are accomplished in
accordance with the instruction of the operator. Then, the
processing returns to step Al.

Step A7 is the same as in Embodiment 1.

Embodiment 4

The processing may return from step S11 to step S6 of
Embodiment 1. In this case, the position of the 2D scanning
plane and the 3D data are updated on a real time basis.

Embodiment 5

The processing may return from step A6 to step Al of
Embodiment 1. In this case, the position of the 2D scanning
plane and the 3D data are updated on a real time basis.

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

The invention claimed is:

1. An ultrasound diagnostic apparatus comprising:

an ultrasound probe configured to perform two-dimen-
sional (2D) scanning and three-dimensional (3D) scan-
ning;

a transceiver device configured to drive said ultrasound
probe to perform 2D scanning and 3D scanning of a
subject with an ultrasound beam;

astorage device configured to store 3D data obtained by 3D
scanning;

a display device configured to display a combined image
including a 3D image resulting from projection of the
stored 3D data, an initial position of a 2D scanning plane
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foruse in Doppler measurement, and a Doppler cursor in a transceiver device configured to drive said ultrasound
a prescribed projecting direction; probe to perform 2D scanning and 3D scanning of a
an instruction-responsive altering device configured to subject with an ultrasound beam;
accept an instruction from an operator and 1o alter the a storage device configured to store 3D data obtained by 3D
projecting direction and a position of the Doppler cursor 5 scanning;
in accordance with the instruction; and a display device configured to display a combined image

a Doppler measurement device configured to perform
Doppler measurement using a finalized position of the
2D scanning plane and the Doppler cursor.

2. The ultrasound diagnostic apparatus according to claim 10

1, wherein an initial position of the Doppler cursor is a preset
position.

3. The ultrasound diagnostic apparatus according to claim

2, wherein the finalized position of the 2D scanning plane is
a position of the 2D scanning plane where 2D scanning is 15
being performed in real time.

including a 3D image resulting from projection of stored
3D data and an angle cursor representing a direction ofa
blood vessel at a Doppler observation point, aposition of
a 2D scanning plane for use in Doppler measurement,
and a Doppler cursor;

an instruction-responsive altering device configured to
accept an instruction from an operator and to alter a
projecting direction and an initial direction of the angle
cursor in accordance with the instruction;

4. The ultrasound diagnostic apparatus according to claim a Doppler measurement device configured to perform
3, further comprising a position correcting device configured Doppler measurement at the Doppler observation point;
to correct the initial position of the 2D scanning plane accord- and
ing to a correlation between the 3D data and real time 2D data 20 @ correcting device configured to correct a result of the
obtained by performing 2D scanning in real time. Doppler measurement according to an angle formed by

5. The ultrasound diagnostic apparatus according to claim adirection of the ultrasound beam according to the Dop-
1, wherein an initial position of the Doppler cursor is a posi- pler measurement and a finalized direction of the angle
tion of a blood vessel extracted from data. Cursor.

6. The ultrasound diagnostic apparatus according to claim 25 13- The ultrasound diagnostic apparatus according to claim
5, wherein the finalized position of the 2D scanning plane is 12, }yherein the initial position of the angle cursor is a preset
a position of the 2D scanning plane where 2D scanning is position.
being performed in real time. 14. The ultrasound diagnostic apparatus according to claim
7. The ultrasound diagnostic apparatus according to claim 12, wherein the initial direction of the angle cursor is a direc-
1, wherein the finalized position of the 2D scanning plane is 30 tion of the blood vessel extracted from the 3D data.
a position of the 2D scanning plane where 2D scanning is 15. The ultrasound diagnostic apparatus according to claim
being performed in real time. 12, wherein the position of the 2D scanning plane for said
8. The ultrasound diagnostic apparatus according to claim ~ Doppler measurement is the position of the scanning plane
7, further comprising a position correcting device configured where 2D scanning is being performed on a real time basis.
to correct the initial position of the 2D scanning plane accord- 35 16. The ultrasound diagnostic apparatus according to claim
ing to a correlation between the 3D data and real time 2D data 15, further comprising a position correcting device config-
obtained by performing 2D scanning in real time. ured to correct the position of the 2D scanning plane accord-
9. The ultrasound diagnostic apparatus according to claim ing to a correlation between the 3D data and real time 2D data
1, wherein the finalized position of the 2D scanning plane is obtained by performing 2D scanning in real time.
a position of the 2D scanning plane as designated by the 40 17. The ultrasound diagnostic apparatus according to claim

operator. 12, wherein the position of the 2D scanning plane is a position
10. The ultrasound diagnostic apparatus according toclaim ~ designated by the operator. . .
9, wherein the 3D data is real time 3D data obtained by 18. The ultrasound diagnostic apparatus according to claim
performing 3D scanning in real time. 17, wherein the 3D data is real time 3D data obtained by
11. The ultrasound diagnostic apparatus according to claim 45 performing 3D 5031111ng in re'fﬂ time. ) )
10, further comprising a position correcting device config- 19. The ultrasound diagnostic apparatus according to claim

ured to correct the initial position of the 2D scanning plane 18, further comprising a position correcting device config-
according to a correlation between 2D data obtained along the ~ ured to correct the position of the 2D scanning plane accord-
2D scanning plane and the real time 3D data. ing to a correlation between 2D data obtained on the 2D
12. An ultrasound diagnostic apparatus comprising: 5o scanning plane and the real time 3D data.
an ultrasound probe configured to perform two-dimen-
sional (2D) scanning and three-dimensional (3D) scan-
ning; ® ok ok ok



LR EH(F) B UL

3

NIF(2E)E US7905837
HiES US11/848771

RIRE(RFR)AGE) RKF—

RF(EFR)AGE) RAF—

HAHRBHEANRAE) BRBESETRELRERARLT , AREELH

R & B A SUZUKI YOICHI

RHAA SUZUKI, YOICHI
IPCHEE A61B8/00 A61B8/14

CPCH %S AB1B8/06

BETEER(F) BtHIEN

Lk 2006238878 2006-09-04 JP
H 0 FF SOk US20080058645A1
S\EBEEE Espacenet USPTO

BWE(R)

BELMIRE S | S T2DRMMIDHMABHE IR, — MR R

FE , EIX3h AR 7 HR Sk LRI AR A R R A XY R A ER T 2D # 3D
B FREE  HFEHBEYFTRDHAMRENIDHAE EREE , £

REE LB RAMMAFHENIDHREN R EINIDEEG , BTZEHN
EBR2DHEMFENME , UREAENRR S0 NS EE R, — Mg
THNRBEE  TEIRABREENES , ARBZESREAMRR

HABMAESEHAFNVENSEHNERE  HBELIERAATS
EYNEBRDAMFENKEANENSEYAIFRIITSESHNE,

patsnap

&=)A 2011-03-15

RiEHR 2007-08-31

Start processing to set angle cursor

Al

|ferform 3D scanning, acquire 3D data and store theml

— A2

I Perform 2D scanning, acquire 2D data and store memj

l A3

Display 3D image resulting from projection of 3D data, position of 2D
canning plane, Doppler cursor and angle cursor in current projecting direction|
(Correct position according to correlation between 3D data and 2D data)

| Vol %
—— ” . ves
Finalize position of angle cursor?
no A5
Make possible alteration of direction and positional alieraty
of angle cursor
A6

Accomplish alteration of projecting direction and
positional alteration of angle cursor in accordance
with operator’s instruction

AT [

i Store position of angle cursor [
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