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ULTRASOUND DIAGNOSIS APPARATTUS,
MEDICAL IMAGE PROCESSING
APPARATUS, AND MEDICAL IMAGE
PROCESSING METHOD

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2016-219786, filed Nov. 10, 2016; No. 2017-178263, filed
Sep. 15, 2017 the entire contents of (all of) which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasound diagnosis apparatus, a medical image process-
ing apparatus, and a medical image processing method.

BACKGROUND

[0003] An ultrasound diagnosis apparatus sometimes has
the function of displaying an ultrasound image together with
a medical image acquired by another medical image diag-
nosis apparatus. Examples of the other medical image diag-
nosis apparatus include X-ray CT (computed tomography)
systems, MRI (magnetic resonance imaging) equipment,
X-ray diagnosis apparatuses, mammography apparatuses,
and the like.

[0004] For example, in the ultrasound examination of the
breasts, in some cases, an ultrasound diagnosis apparatus
acquires and displays ultrasound images of the breasts while
displaying a medical image (mammographic image) cap-
tured by a mammography apparatus as a reference image.
An operator, such as a doctor or a technician, can perform
the ultrasound examination for generating ultrasound
images while referring to the mammographic image.
[0005] Generally, the mammographic image is generated
by photographing the left and right breasts individually.
Besides, it is difficult to distinguish between the left and
right breasts by only viewing a mammogram depicted in the
mammographic image. Therefore, in the ultrasound exami-
nation, the right site may be mistaken for the left site and
vice versa between the mammographic image and the ultra-
sound image displayed.

[0006] Further, when switching between the left and right
breasts to generate the ultrasound image thereof, the opera-
tor sometimes displays a mammographic image correspond-
ing to the left or right breast after the change by entering an
instruction for switching mammographic images to be dis-
played. This creates extra work in the operation procedure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus according to a first
embodiment;

[0008] FIG. 2 is a schematic diagram illustrating a display
example of a medical image, a body mark, and an ultrasound
image;

[0009] FIG. 3 is a flowchart illustrating the operation of
the ultrasound diagnosis apparatus of the first embodiment
to change the medical image in conjunction with the change
of the body mark;
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[0010] FIG. 4 is a flowchart illustrating the operation of
the ultrasound diagnosis apparatus of the first embodiment
to change the body mark in conjunction with the change of
the medical image;

[0011] FIG. 5 is a block diagram illustrating a configura-
tion of a medical image processing apparatus according to a
modification;

[0012] FIG. 6 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus according to a
second embodiment;

[0013] FIG. 7is a schematic diagram illustrating a display
example of a medical image, a body mark, and an ultrasound
image; and

[0014] FIG. 8 is a flowchart illustrating the operation of
the ultrasound diagnosis apparatus of the second embodi-
ment.

DETAILED DESCRIPTION

[0015] In general, according to one embodiment, an ultra-
sound diagnosis apparatus includes an acquisition unit, a
selection unit, and a display control unit. The acquisition
unit acquires a medical image accompanied by supplemen-
tary information indicating a site of a subject. The selection
unit selects one of a plurality of instruction instruments each
corresponding to a site. The display control unit displays the
medical image, the instruction instrument, and an ultrasound
image together on a display. Upon receipt of a change
instruction to change either the instruction instrument or the
medical image, the selection unit newly selects the medical
image or the instruction instrument corresponding to the
instruction instrument or the medical image after the change.
The display control unit displays the instruction instrument
or the medical image after the change, the medical image or
the instruction instrument newly selected, and the ultrasound
image together on the display.

[0016] Referring now to the drawings, a description is
given of an ultrasound diagnosis apparatus, a medical image
processing apparatus, and a medical image processing
method according to embodiments.

First Embodiment

[0017] FIG. 1 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus 1 according to a
first embodiment. The ultrasound diagnosis apparatus 1
includes a transmitting/receiving circuit 11, an image gen-
erating circuit 12, an acquisition circuit 13, a memory circuit
14, a selection circuit 15, a display control circuit 16, and a
control circuit 17. The ultrasound diagnosis apparatus 1 is
communicably connected to an ultrasound probe 2, a display
3, and an input circuit 4. Further, the ultrasound diagnosis
apparatus 1 is communicably connected to a medical image
storage device 5 and a medical image diagnosis apparatus 6
via a network N.

[Basic Configuration]

[0018] The ultrasound probe 2 transmits ultrasound waves
to a subject and receives reflected waves therefrom. The
ultrasound probe 2 outputs an echo signal based on the
reflected wave from the subject to the transmitting/receiving
circuit 11.

[0019] The transmitting/receiving circuit 11 supplies an
electric signal to the ultrasound probe 2 according to a
control signal from the control circuit 17 to cause it to



US 2018/0125459 Al

transmit ultrasound waves that have been beamformed to a
predetermined focal point (i.e., subjected to transmission
beamforming). Further, the transmitting/receiving circuit
receives the echo signal from the ultrasound probe 2. The
transmitting/receiving circuit 11 performs a delay process on
the echo signal, thereby converting the analog echo signal
into a received signal with phased addition. The transmit-
ting/receiving circuit 11 outputs the received signal to the
image generating circuit 12.

[0020] The image generating circuit 12 generates an ultra-
sound image based on the received signal from the trans-
mitting/receiving circuit 11. For example, the image gener-
ating circuit 12 performs band-pass filtering on the received
signal. Thereafter, the image generating circuit 12 detects
the envelope of the output signal, and performs a compres-
sion process on the detected data by logarithmic conversion.
The image generating circuit 12 converts the received signal
subjected to the compression process (ultrasound raster data)
into a coordinate system for display (scan conversion),
thereby generating an ultrasound image. The image gener-
ating circuit 12 outputs the ultrasound image to the display
control circuit 16.

[0021] The acquisition circuit 13 is a processor that
acquires a medical image accompanied by supplementary
information indicating a site of the subject. For example, the
acquisition circuit 13 acquires a medical image of the
subject from the medical image storage device 5 or the
medical image diagnosis apparatus 6 based on an operation
input provided by an operator. The acquisition circuit 13
outputs the medical image acquired to the memory circuit
14.

[0022] The medical image storage device 5 includes a
database for storing medical images. Examples of medical
images include X-ray CT images, MRI images, X-ray
images, mammographic images, and the like. The medical
image storage device 5 may store ultrasound images gener-
ated in the past. In the following, an example is described in
which the medical image storage device 5 stores mammo-
graphic images. Examples of the medical image diagnosis
apparatus 6 include an X-ray CT system, MRI equipment, an
X-ray diagnosis apparatus, a mammography apparatus, and
the like. In the following, the medical image diagnosis
apparatus 6 is described as a mammography apparatus, for
example. Generally, the medical image is accompanied by
supplementary information indicating the site of the subject.
For example, the supplementary information indicates the
left/right of the site. The mammographic image is accom-
panied by supplementary information indicating the left and
right of the breasts (whether it is the left breast or the right
breast of the subject).

[0023] The memory circuit 14 stores the medical image
received from the acquisition circuit 13. This medical image
is displayed on the display 3 as a reference image during the
ultrasound examination. Among medical images stored in
the memory circuit 14, a medical image to be displayed first
may be designated by a common process such as an opera-
tion input by the operator. The medical image designated is
displayed as a reference image on the display 3.

[0024] In addition, the memory circuit 14 stores in
advance a plurality of types of instruction instruments each
corresponding to a site of the subject. A body mark may be
cited as an example of the instruction instruments. For
example, the memory circuit 14 stores in advance a plurality
of types of body marks. The body mark is a schematic
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diagram schematically illustrating a site (chest, abdomen,
breast, etc.) of the subject. Generally, with respect to the site
that needs to be distinguished between the left and right
(such as the breast). a body mark is stored in advance for
each of the left and right sites.

[0025] The selection circuit 15 is a processor that selects
a body mark corresponding to the site based on the supple-
mentary information. For example, the selection circuit 15
reads the supplementary information of the medical image
displayed as a reference image. The selection circuit 15
compares the site indicated by the supplementary informa-
tion with the sites indicated by the body marks stored in the
memory circuit 14. Thereby, the selection circuit 15 selects
one of the body marks corresponding to the site of the
reference image. The selection circuit 15 outputs the body
mark selected to the display control circuit 16.

[0026] The display control circuit 16 is a processor that
displays a medical image, a body mark, and an ultrasound
image together on the display 3. The display 3 is formed of
a display device such as a liquid crystal display (LCD) or an
organic electro-luminescence (EL) display.

[0027] Forexample, the display control circuit 16 receives
an operation input from the operator through the input
circuit 4, reads out a medical image designated as a refer-
ence image from the memory circuit 14, and displays it on
the display 3. Besides, the selection circuit 15 outputs a body
mark selected for the medical image to the display control
circuit 16. The display control circuit 16 displays the body
mark on the display 3. In addition, the display control circuit
16 displays an ultrasound image received from the image
generating circuit 12 on the display 3.

[0028] FIG. 2is a schematic diagram illustrating a display
example of a medical image, a body mark, and an ultrasound
image. In the example of FIG. 2, a mammographic image P1
is displayed on the left side of a display screen W1, an
ultrasound image P2 is displayed on the right side, and a
body mark BM is displayed on the lower right of the
ultrasound image P2. The display layout on the display
screen W1 may be set appropriately by presetting, operation
input, or the like. The operator can perform an ultrasound
examination while viewing the mammographic image P1,
the ultrasound image P2, and the body mark BM displayed
together. During the ultrasound examination, ultrasound
images are sequentially generated at a predetermined frame
rate. The display control circuit 16 receives the ultrasound
images sequentially generated from the image generating
circuit 12 and displays them on the display 3.

[0029] The input circuit 4 receives operation by the opera-
tor such as a doctor, a technician, or the like, and outputs a
signal corresponding to the content of the operation to the
control circuit 17. The input circuit 4 includes, for example,
a trackball, a switch button, a mouse, a keyboard, a touch
command screen (TCS), a sensitivity time control (STC)
slide volume, and the like.

[0030] The control circuit 17 is a processor that controls
the operation of each part of the ultrasound diagnosis
apparatus 1. The control circuit 17 stores a medical image
processing program for controlling each part of the ultra-
sound diagnosis apparatus 1 and executes it (details are
described later).
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[Configuration for Changing Medical Image in Conjunction
with Body Mark Change Instruction]

[0031] Described below is a configuration of the ultra-
sound diagnosis apparatus 1 for changing the medical image
in conjunction with an instruction to change the body mark.

[0032] During the ultrasound examination, the operator
may input a change instruction to change the body mark
using the input circuit 4. Upon receipt of the change instruc-
tion, the selection circuit 15 newly selects a medical image
corresponding to a body mark after the change indicated by
the change instruction. For example, when the medical
image is a mammographic image and the supplementary
information indicates the left/right of the site, the change
instruction instructs to change the body mark of the left
breast to the body mark of the right breast and vice versa.
The selection circuit 15 compares the change instruction
with the supplementary information of each medical image
(mammographic image) stored in the memory circuit 14,
thereby newly selecting a mammographic image accompa-
nied by supplementary information indicating the site
changed according to the change instruction (right breast or
left breast) from the memory circuit 14. The selection circuit
15 outputs the mammographic image newly selected to the
display control circuit 16. The selection circuit 15 may select
a medical image of the site after the change from the medical
image storage device 5 or the medical image diagnosis
apparatus 6.

[0033] The display control circuit 16 displays the body
mark changed and the mammographic image newly selected
on the display 3 together with an ultrasound image. That is,
during the ultrasound examination, the reference image
(e.g., mammographic image) is changed and displayed in
conjunction with the change of the body mark. In this
manner, a reference image corresponding to the site changed
according to an instruction to change the body mark is
automatically displayed. Thus, it is possible to prevent
mistakes about the site of the reference image as well as to
improve the operability.

[0034] FIG. 3 is a flowchart illustrating the operation of
the ultrasound diagnosis apparatus 1 of the first embodiment
to change the medical image in conjunction with the change
of the body mark. For example, the control circuit 17 stores
a program that implements the following medical image
processing method and executes it.

[0035] Step S101: The acquisition circuit 13 reads out a
medical image of the subject from the medical image storage
device 5 or the medical image diagnosis apparatus 6 based
on an operation input provided by the operator. The acqui-
sition circuit 13 outputs the medical image to the memory
circuit 14.

[0036] Step S102: The display control circuit 16 receives
an operation input from the operator through the input
circuit 4, reads out a medical image designated as a refer-
ence image from the memory circuit 14, and displays it on
the display 3.

[0037] Step S103: The selection circuit 15 reads the
supplementary information of the medical image displayed
as a reference image. The selection circuit 15 compares the
site indicated by the supplementary information with the
sites indicated by a plurality of types of body marks stored
in the memory circuit 14. Thereby, the selection circuit 15
selects one of the body marks corresponding to the site of the
reference image.
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[0038] Step S104: The selection circuit 15 outputs the
body mark selected to the display control circuit 16. The
display control circuit 16 displays the body mark on the
display 3.

[0039] Step S105: The operator performs an ultrasound
examination using the ultrasound probe 2 and the input
circuit 4. At this time, the transmitting/receiving circuit 11
supplies an electric signal to the ultrasound probe 2 accord-
ing to a control signal from the control circuit 17 to cause it
to transmit ultrasound waves that have been beamformed to
a predetermined focal point. The ultrasound probe 2 trans-
mits ultrasound waves to the subject and receives reflected
waves from the subject. The transmitting/receiving circuit
11 receives an echo signal from the ultrasound probe 2. The
image generating circuit 12 generates an ultrasound image
based on the received signal from the transmitting/receiving
circuit 11. The image generating circuit 12 outputs the
ultrasound image to the display control circuit 16.

[0040] Step S106: The display control circuit 16 displays
the medical image, the body mark, and the ultrasound image
together on the display 3.

[0041] Step S107, Step S108: Upon receipt of an instruc-
tion to change the body mark (Yes in step S107), the
selection circuit 15 newly checks a medical image corre-
sponding to the body mark after the change. For example,
when the medical image is a mammographic image and the
supplementary information indicates the left/right of the site,
the selection circuit 15 compares the change instruction with
the supplementary information of medical images stored in
the memory circuit 14. When there is no instruction to
change the body mark (No in step S107), steps S105 and
S106 are repeated.

[0042] Step S109: The selection circuit 15 newly selects a
mammographic image (medical image) accompanied by
supplementary information indicating the site after the
change (right breast or left breast) from the memory circuit
14. The selection circuit 15 outputs the mammographic
image newly selected to the display control circuit 16.
[0043] Step S110: The display control circuit 16 displays
the body mark changed and the mammographic image
newly selected on the display 3 together with the ultrasound
image.

[0044] As described above, according to the first embodi-
ment, the ultrasound diagnosis apparatus 1 automatically
displays a reference image corresponding to the site changed
according to an instruction to change the body mark. Thus,
it is possible to prevent mistakes about the site of the
reference image as well as to improve the operability.
[Configuration for Changing Body Mark in Conjunction
with Medical Image Change Instruction]

[0045] Described below is a configuration of the ultra-
sound diagnosis apparatus 1 for changing the body mark in
conjunction with an instruction to change the medical
image.

[0046] During the ultrasound examination, the operator
may input a change instruction to change the medical image
using the input circuit 4. Upon receipt of the change instruc-
tion, the selection circuit 15 newly selects a body mark
corresponding to a medical image after the change indicated
by the change instruction. For example, when the medical
image is a mammographic image and the supplementary
information indicates the left/right of the site, the change
instruction instructs to change the mammographic image of
the left breast to the mammographic image of the right breast
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and vice versa. The selection circuit 15 compares the site
indicated by the supplementary information of the medical
image indicated by the change instruction with the site
indicated by each body mark stored in the memory circuit
14, thereby newly selecting a body mark corresponding to
the site of the medical image changed according to the
change instruction (right breast or left breast) from the
memory circuit 14. The selection circuit 15 outputs the body
mark newly selected to the display control circuit 16.

[0047] The display control circuit 16 displays the mam-
mographic image changed and the body mark newly
selected on the display 3 together with an ultrasound image.
That is, during the ultrasound examination, the body mark is
changed and displayed in conjunction with the change of the
reference image (e.g., mammographic image). In this man-
ner, a body mark corresponding to the site changed accord-
ing to an instruction to change the reference image is
automatically displayed. Thus, it is possible to prevent
mistakes about the site of the body mark as well as to
improve the operability.

[0048] FIG. 4 is a flowchart illustrating an operation of the
ultrasound diagnosis apparatus 1 of the first embodiment to
change the body mark in conjunction with the change of the
medical image. For example, the control circuit 17 stores a
program that implements the following medical image pro-
cessing method and executes it.

[0049] Step S201: The acquisition circuit 13 reads out a
medical image of the subject from the medical image storage
device 5 or the medical image diagnosis apparatus 6 based
on an operation input provided by the operator. The acqui-
sition circuit 13 outputs the medical image to the memory
circuit 14.

[0050] Step S202: The display control circuit 16 receives
an operation input from the operator through the input
circuit 4, reads out a medical image designated as a refer-
ence image from the memory circuit 14, and displays it on
the display 3.

[0051] Step S203: The selection circuit 15 reads the
supplementary information of the medical image displayed
as a reference image. The selection circuit 15 compares the
site indicated by the supplementary information with the
sites indicated by a plurality of types of body marks stored
in the memory circuit 14. Thereby, the selection circuit 15
selects one of the body marks corresponding to the site of the
reference image.

[0052] Step S204: The selection circuit 15 outputs the
body mark selected to the display control circuit 16. The
display control circuit 16 displays the body mark on the
display 3.

[0053] Step S205: The operator performs an ultrasound
examination using the ultrasound probe 2 and the input
circuit 4. At this time, the transmitting/receiving circuit 11
supplies an electric signal to the ultrasound probe 2 accord-
ing to a control signal from the control circuit 17 to cause it
to transmit ultrasound waves that have been beamformed to
a predetermined focal point. The ultrasound probe 2 trans-
mits ultrasound waves to the subject and receives reflected
waves from the subject. The transmitting/receiving circuit
11 receives an echo signal from the ultrasound probe 2. The
image generating circuit 12 generates an ultrasound image
based on the received signal from the transmitting/receiving
circuit 11. The image generating circuit 12 outputs the
ultrasound image to the display control circuit 16.
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[0054] Step S206: The display control circuit 16 displays
the medical image (reference image), the body mark, and the
ultrasound image together on the display 3.

[0055] Step S207, Step S208: Upon receipt of an instruc-
tion to change the reference image (Yes in step S207), the
selection circuit 15 newly selects a body mark correspond-
ing to the site of the reference image after the change. For
example, when the medical image is a mammographic
image and the supplementary information indicates the
left/right of the site, the selection circuit 15 compares the site
indicated by the supplementary information of the reference
image after the change with the site indicated by each body
mark stored in the memory circuit 14. When there is no
instruction to change the reference image (No in step S207),
steps S205 and S206 are repeated.

[0056] Step S209: The selection circuit 15 newly selects a
body mark indicating the site of the reference image after the
change from the memory circuit 14. The selection circuit 15
outputs the body mark newly selected to the display control
circuit 16.

[0057] Step S210: The display control circuit 16 displays
the reference image changed and the body mark newly
selected on the display 3 together with the ultrasound image.
[0058] As described above, according to the first embodi-
ment, the ultrasound diagnosis apparatus 1 automatically
displays a body mark corresponding to the site changed
according to an instruction to change the reference image.
Thus, it is possible to prevent mistakes about the site of the
body mark as well as to improve the operability.

Modification of First Embodiment

[0059] A modification of the first embodiment is
described. This modification relates to a medical image
processing apparatus. FIG. 5 is a block diagram illustrating
a configuration of a medical image processing apparatus 10
of the modification. In the following, differences from the
first embodiment are mainly described. The same descrip-
tion as has already been provided in the first embodiment
may not be repeated.

[0060] The acquisition circuit 13 acquires an ultrasound
image and a medical image as a reference image from the
medical image storage device 5 based on an operation input
provided by the operator. The acquisition circuit 13 stores
the ultrasound image and the medical image as a reference
image in the memory circuit 14. In the medical image
processing apparatus 10 having the acquisition circuit 13,
for example, an ultrasound image generated in a past ultra-
sound examination may sometimes be displayed together
with a body mark and a reference image for comparison. In
this case, the ultrasound image may be displayed as a
moving image. While the moving image is being displayed,
if the ultrasound image displayed and the site of the body
mark (e.g.. left breast or right breast) are changed, a refer-
ence image of the corresponding site may be newly dis-
played in conjunction with the change.

[0061] For example, while the moving image is being
displayed, the control circuit 17 refers to the body mark of
a frame (ultrasound image) displayed at a predetermined
frame rate. Thereby, the control circuit 17 specifies the site
of the frame displayed. In addition, the control circuit 17
compares the site most recently specified with the site one
frame previous to it, and determines whether the site has
been changed. Having determined that the site has been
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changed, the control circuit 17 outputs an instruction to
change the reference image to the selection circuit 15.

[0062] According to the change instruction from the con-
trol circuit 17, the selection circuit 15 compares the site
indicated by the change instruction with the supplementary
information of each medical image stored in the memory
circuit 14, thereby newly selecting a reference image (mam-
mographic image) accompanied by supplementary informa-
tion indicating the site changed according to the change
instruction (right breast or left breast) from the memory
circuit 14.

[0063] Further, in the medical image processing apparatus
10, a medical image that contains a plurality of sites may
sometimes be displayed as a reference image. Examples of
the medical image that contains a plurality of sites include
a mammographic image obtained by combining a left breast
image and a right breast image together (hereinafter referred
to as “left-right combined mammographic image™). Gener-
ally, the left-right combined mammographic image is gen-
erated by combining mammographic images of the left
breast and the right breast captured separately. The supple-
mentary information attached to the individual mammo-
graphic images before being combined is attached in asso-
ciation with a range in the left-right combined
mammographic image. In this case, when an enlarged view
of the left breast side or the right breast side of the left-right
combined mammographic image is displayed, the body
mark may be changed correspondingly to the site in the
display range.

[0064] For example, while a left-right combined mammo-
graphic image is being displayed as a reference image, the
operator may operate the input circuit 4 to provide an
operation input to display an enlarged view of the left breast
side or the right breast side of the left-right combined
mammographic image. When such an operation input is
provided, the display control circuit 16 specifies the display
range of the left-right combined mammographic image from
coordinates or the like based on the operation input, and
displays an enlarged view of the display range. The display
control circuit 16 outputs the display range to the selection
circuit 15.

[0065] The selection circuit 15 refers to the supplementary
information associated with the enlarged display range.
Thereby, the selection circuit 15 specifies the site of the
display range. The selection circuit 15 selects a body mark
indicating the site specified. The selection circuit 15 reads
out the body mark selected from the memory circuit 14 and
outputs it to the display control circuit 16. The display
control circuit 16 displays the body mark on the display 3.

[0066] Besides, in conjunction with the change of the
body mark, an enlarged view of a range of the left-right
combined mammographic image may be displayed. For
example, the operator may operate the input circuit 4 to
provide an operation input to change the body mark. The
selection circuit 15 compares the site indicated by the body
mark changed according to the operation input with the site
indicated by the supplementary information of the left-right
combined mammographic image, and selects the display
range corresponding to the body mark. The selection circuit
15 outputs the body mark and the display range to the
display control circuit 16. The display control circuit 16
displays the body mark and enlarged view of the display
range.
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[0067] With the medical image processing apparatus of
the modification, it is possible to prevent mistakes about the
site of the reference image as well as to improve the
operability.

Second Embodiment

[0068] FIG. 6 is a block diagram illustrating a configura-
tion of an ultrasound diagnosis apparatus 100 according to
a second embodiment. The ultrasound diagnosis apparatus
100 of the second embodiment changes the reference image
and the body mark displayed according to the position of the
ultrasound probe 2. In the following, differences from the
first embodiment are mainly described. The same descrip-
tion as has already been provided in the first embodiment
may not be repeated.

[0069] The ultrasound probe 2 includes a position sensor
21. The position sensor 21 sequentially detects the position
of the ultrasound probe 2 that is transmitting/receiving
ultrasound waves. A general magnetic sensor or optical
sensor may be used for the hardware configuration of the
position sensor 21. The position sensor 21 outputs position
information detected to the ultrasound diagnosis apparatus
100. For example, the control circuit 17 sequentially speci-
fies the position of the ultrasound probe 2 based on the
position information.

[0070] The selection circuit 15 sequentially selects a medi-
cal image (reference image) and a body mark corresponding
to the position of the ultrasound probe 2 based on position
information obtained by the position sensor 21 and the
supplementary information of the medical image. For
example, based on the position information, the selection
circuit 15 sequentially determines whether the ultrasound
probe 2 is located in the left breast or in the right breast, i.e.,
the left/right of the site (breast) corresponding to the position
of the ultrasound probe 2. At this time, the boundary
between the left and right of the site may be set as appro-
priate. Examples of the boundary include a perpendicular
bisector of a line segment connecting the nipples of the left
breast and the right breast. The reference position of the
nipple or the like may be set as appropriate. In this example,
the selection circuit 15 determines whether the ultrasound
probe 2 is located on the left side or the right side of the
boundary, thereby sequentially determining the left/right of
the site corresponding to the position of the ultrasound probe
2.

[0071] The selection circuit 15 compares the site with the
supplementary information of each medical image acquired
to select a medical image corresponding to the site. Thereby,
a medical image corresponding to the position of the ultra-
sound probe 2 is selected as a reference image. The selection
circuit 15 outputs the medical image selected to the display
control circuit 16.

[0072] In addition, the selection circuit 15 compares the
site with the site indicated by each body mark stored to
select a body mark corresponding to the site. Thereby, a
body mark corresponding to the position of the ultrasound
probe 2 is selected. The selection circuit 15 outputs the body
mark selected to the display control circuit 16.

[0073] The display control circuit 16 sequentially displays
the medical image (reference image) and the body mark
received form the selection circuit 15 on the display 3
together with an ultrasound image. Thereby, the reference
image and the body mark are displayed according to the
position of the ultrasound probe 2. Thus, it is possible to
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prevent mistakes about the site of the body mark and the
reference image as well as to improve the operability.

[0074] FIG. 7 is a schematic diagram illustrating a display
example of a medical image, a body mark, and an ultrasound
image. In the example of FIG. 7, the mammographic image
P1 is displayed on the left side of the display screen W1, the
ultrasound image P2 is displayed on the right side, and the
body mark BM is displayed on the lower right of the
ultrasound image P2. The operator can perform an ultra-
sound examination while viewing the mammographic image
P1, the ultrasound image P2, and the body mark BM
displayed together according to the position of the ultra-
sound probe 2. The display control circuit 16 may display a
probe mark PM indicating the position of the ultrasound
probe 2 in a superimposed manner on the mammographic
image P1 and the body mark BM based on the position of the
ultrasound probe 2 detected.

[0075] FIG. 8 is a flowchart illustrating the operation of
the ultrasound diagnosis apparatus 100 of the second
embodiment. For example, the control circuit 17 stores a
program that implements the following medical image pro-
cessing method and executes it.

[0076] Step S301: The acquisition circuit 13 reads out a
medical image of the subject from the medical image storage
device 5 or the medical image diagnosis apparatus 6 based
on an operation input provided by the operator. The acqui-
sition circuit 13 outputs the medical image to the memory
circuit 14.

[0077] Step S302: The position sensor 21 sequentially
detects the position of the ultrasound probe 2. The position
sensor 21 outputs position information detected to the ultra-
sound diagnosis apparatus 100.

[0078] Step S303: The selection circuit 15 determines the
left/right of the site corresponding to the position of the
ultrasound probe 2 based on the position information.

[0079] Step S304: The selection circuit 15 compares the
site with the site indicated by the supplementary information
of each medical image acquired to select a medical image
corresponding to the site. Thereby, a medical image corre-
sponding to the position of the ultrasound probe 2 is selected
as a reference image. The selection circuit 15 outputs the
medical image selected to the display control circuit 16.

[0080] Step S305: The selection circuit 15 compares the
site with the site indicated by each body mark stored to
select a body mark corresponding to the site. Thereby, a
body mark corresponding to the position of the ultrasound
probe 2 is selected. The selection circuit 15 outputs the body
mark selected to the display control circuit 16.

[0081] Step S306: The operator performs an ultrasound
examination using the ultrasound probe 2 and the input
circuit 4. At this time, the transmitting/receiving circuit 11
supplies an electric signal to the ultrasound probe 2 accord-
ing to a control signal from the control circuit 17 to cause it
to transmit ultrasound waves that have been beamformed to
a predetermined focal point. The ultrasound probe 2 trans-
mits ultrasound waves to the subject and receives reflected
waves from the subject. The transmitting/receiving circuit
11 receives an echo signal from the ultrasound probe 2. The
image generating circuit 12 generates an ultrasound image
based on the received signal from the transmitting/receiving
circuit 11. The image generating circuit 12 outputs the
ultrasound image to the display control circuit 16.
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[0082] Step S307: The display control circuit 16 displays
the medical image (reference image), the body mark, and the
ultrasound image together on the display 3.

[0083] Step S308: The position sensor 21 newly detects
the position of the ultrasound probe 2. The position sensor
21 outputs position information detected to the ultrasound
diagnosis apparatus 100.

[0084] Step S309: The selection circuit 15 newly deter-
mines the left/right of the site corresponding to the position
of the ultrasound probe 2 based on the position information.
[0085] Step S310: The selection circuit 15 compares the
site newly determined with the site one frame previous to it,
thereby determining whether the site has been changed.
When the site has been changed (Yes in step S310), the
process returns to step S304. When the site has not been
changed (No in step S310), the process returns to step S306.
[0086] As described above, according to the second
embodiment, the ultrasound diagnosis apparatus 100 obtains
the site according to the position of the ultrasound probe,
and sequentially selects a reference image and a body mark
corresponding to the site. Thus, it is possible to prevent
mistakes about the reference image and the body mark as
well as to improve the operability.

[0087] While an ultrasound examination, in which an
ultrasound image is generated by using a mammographic
image as a reference image, has been described as an
example, the above embodiments may be applied to other
examinations. Examples of the other examinations include
ultrasound examination in which the target site is the thyroid
gland and an ultrasound image is generated by using a CT
image illustrating the thyroid gland as a reference image,
and ultrasound examination in which the target site is the
prostate and an ultrasound image is generated by using an
MR image illustrating the prostate as a reference image.
[0088] The term “processor” as used herein refers to a
circuit such as, for example, a central processing unit (CPU),
a graphics processing unit (GPU), an application specific
integrated circuit (ASIC), a programmable logic device
including a simple programmable logic device (SPLD) and
a complex programmable logic device (CPLD), a field
programmable gate array (FPGA), or the like. The processor
reads programs out of a memory circuit and executes them
to thereby realize the functions. The programs need not
necessarily be stored in a memory circuit, but may be
directly incorporated in the circuit of the processor. In this
case, the processor realizes the functions by reading and
executing the programs incorporated in the circuit. Each
processor of the embodiment need not necessarily be con-
figured as a single circuit. A plurality of independent circuits
may be combined to form a single processor for implement-
ing the functions. Besides, a plurality of constituent ele-
ments in each embodiment may be integrated into one
processor to realize the functions.

[0089] With the ultrasound diagnosis apparatus, the medi-
cal image processing apparatus, and the medical image
processing method of at least one embodiment described
above, it is possible to prevent mistakes about the site of the
subject indicated by the body mark and the reference image
as well as to improve the operability.

[0090] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inven-
tions. Indeed, the novel embodiments described herein may
be embodied in a variety of other forms; furthermore,
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various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
desiteing from the spirit of the inventions. The accompany-
ing claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

What is claimed is:

1. An ultrasound diagnosis apparatus configured to gen-
erate an ultrasound image, comprising processing circuitry
configured to:

acquire a medical image accompanied by supplementary

information indicating a site of a subject;
select an instruction instrument corresponding to the site
from a plurality of instruction instruments; and

display the medical image, the instruction instrument, and
the ultrasound image together on a display, wherein

upon receipt of a change instruction to change one of the
instruction instrument and the medical image, the pro-
cessing circuitry newly selects another of the medical
image and the instruction instrument corresponding to
the one of the instruction instrument and the medical
image after change, and

the processing circuitry is further configured to display

the one of the instruction instrument and the medical
image after change, the other of the medical image and
the instruction instrument newly selected, and the ultra-
sound image together on the display.

2. The ultrasound diagnosis apparatus of claim 1, wherein
the instruction instrument is a body mark corresponding to
the site.

3. The ultrasound diagnosis apparatus of claim 2, wherein

the supplementary information indicates left or right of

the site, and

the processing circuitry is further configured to select the

body mark corresponding to the left or right of the site,
and, upon receipt of the change instruction, newly
select the other of the medical image and the body mark
corresponding to the left or right of the site after change

4. An ultrasound diagnosis apparatus configured to gen-
erate an ultrasound image, comprising processing circuitry
configured to:

acquire at least a pair of medical images accompanied by

supplementary information indicating left or right of a
site of a subject;

acquire position information of an ultrasound probe;

display the ultrasound image and the medical images

together on a display,

wherein the processing circuitry is further configured to

select one of the medical images to be displayed on the
display based on the position information.

5. The ultrasound diagnosis apparatus of claim 4, wherein
the medical image is a mammographic image.

6. The ultrasound diagnosis apparatus of claim 4, wherein
the processing circuitry is further configured to

sequentially acquire the position information,

sequentially select a body mark and one of the medical
images corresponding to the position information based
on the position information and the supplementary
information, and

sequentially display the one of the medical images, the

body mark, and the ultrasound image together on the
display.

7. A medical image processing apparatus, comprising
processing circuitry configured to:
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acquire an ultrasound image and a medical image accom-
panied by supplementary information indicating a site
of a subject;
select an instruction instrument corresponding to the site
from a plurality of instruction instruments; and
display the medical image, the instruction instrument, and
the ultrasound image together on a display, wherein
upon receipt of a change instruction to change one of the
instruction instrument and the medical image, the pro-
cessing circuitry newly selects another of the medical
image and the instruction instrument corresponding to
the one of the instruction instrument and the medical
image after change, and
the processing circuitry is further configured to display
the one of the instruction instrument and the medical
image after change, the other of the medical image and
the instruction instrument newly selected, and the ultra-
sound image together on the display.
8. The medical image processing apparatus of claim 7,
wherein
the medical image contains a plurality of sites,
the supplementary information indicates the site with
respect to each range in the medical image, and
the processing circuitry is further configured to select the
instruction instrument corresponding to the site in a
display range of the medical image based on the display
range and the supplementary information, and, upon
receipt of a change instruction to change the display
range, newly select the instruction instrument corre-
sponding to the display range after change.
9. The medical image processing apparatus of claim 7,
wherein
the medical image contains a plurality of sites,
the supplementary information indicates the site with
respect to each range in the medical image, and
the processing circuitry is further configured to select the
instruction instrument corresponding to the site in a
display range of the medical image based on the display
range and the supplementary information, and, upon
receipt of the change instruction, newly select the
display range corresponding to the instruction instru-
ment after change.
10. A medical image processing method, comprising:
acquiring an ultrasound image and a medical image
accompanied by supplementary information indicating
a site of a subject;
selecting an instruction instrument corresponding to the
site from a plurality of instruction instruments; and
displaying the medical image, the instruction instrument,
and the ultrasound image together on a display, wherein
newly selecting, upon receipt of a change instruction to
change one of the instruction instrument and the medi-
cal image, another of the medical image and the
instruction instrument corresponding to the one of the
instruction instrument and the medical image after
change, and
displaying the one of the instruction instrument and the
medical image after change, the other of the medical
image and the instruction instrument newly selected,
and the ultrasound image together on the display.
11. A medical image processing method for controlling an
ultrasound diagnosis apparatus configured to generate an
ultrasound image, the method comprising:
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acquiring at least a pair of medical images accompanied
by supplementary information indicating left or right of
a site of a subject;

acquiring position information of an ultrasound probe;

selecting one of the medical images based on the position
information; and

displaying the ultrasound image and the one of the
medical images together on a display.
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