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(57) ABSTRACT

A medical image processing apparatus of an embodiment
includes storage circuitry and setting-condition determining
circuitry. The storage circuitry stores information about at
least one of a position of a region of interest in a breast, a
size of the region of interest, and a size of the breast, the
information acquired based on an X-ray image of a breast of
a subject. The setting-condition determining circuitry
acquires a setting condition in ultrasonographic diagnosis
for the breast based on the information about at least one of
the position of the region of interest, the size of the region
of interest, and the size of the breast.
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MEDICAL IMAGE-PROCESSING
APPARATUS AND ULTRASONIC
DIAGNOSTIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from Japanese Patent Application No.
2015-221558, filed on Nov. 11, 2015; the entire contents of
which are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
medical image-processing apparatus and ultrasonic diagnos-
tic device.

BACKGROUND

[0003] Triggered by the start of a project called Japan
Strategic Anti-cancer Randomized Trial (J-START), exami-
nations using both mammographic images and ultrasonic
images (hereinafter, “MG-UL examination”) are expected to
he prevailed. In the MG-UL examination, improvement in
workflow is desired since an operation of acquiring ultra-
sonic images is added in the MG-UL examination compared
to an examination by mammographic images.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] FIG. 1 depicts a configuration example of a medi-
cal information-processing system according to a first
embodiment;

[0005] FIG. 2 depicts a configuration example of an image
processing device according to a first embodiment;

[0006] FIG. 3 is a diagram (1) for explaining finding
information according to the first embodiment;

[0007] FIG. 4 is a diagram (2) for explaining finding
information according to the first embodiment;

[0008] FIG. 5 depicts one example of a schematic diagram
that is used by a position specifying function according to
the first embodiment;

[0009] FIG. 6 is a diagram (1) for explaining a schematic
diagram to be archived according to the first embodiment;
[0010] FIG. 7 is a diagram (2) for explaining a schematic
diagram to be archived according to the first embodiment;
[0011] FIG. 8 depicts a configuration example of an ultra-
sonic diagnostic device according to the first embodiment;
[0012] FIG. 9 depicts one example of mammographic
diagnosis using both mammographic images and ultrasonic
images;

[0013] FIG. 10 is a diagram for explaining a flow of
processing in the medical information-processing system
according to the first embodiment;

[0014] FIG. 11 is a diagram (1) for explaining the first
embodiment;
[0015] FIG. 12 is a diagram (2) for explaining the first
embodiment;
[0016] FIG. 13 is a diagram (3) for explaining the first
embodiment;
[0017] FIG. 14 is a diagram (4) for explaining the first
embodiment;
[0018] FIG. 15 is a flowchart of a processing procedure of

the ultrasonic diagnostic device according to the first
embodiment;
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[0019] FIG. 16 is a diagram (1) for explaining a second
embodiment;

[0020] FIG. 17 is a diagram (2) for explaining the second
embodiment;

[0021] FIG. 18 is a diagram (3) for explaining the second
embodiment;

[0022] FIG. 19 is a diagram (4) for explaining the second
embodiment;

[0023] FIG. 20 is a flowchart of a processing procedure of
an ultrasonic diagnostic device according to the second
embodiment;

[0024] FIG. 21 is a flowchart of a processing procedure of
an ultrasonic diagnostic device according to a third embodi-
ment;

[0025] FIG. 22 is a diagram (1) for explaining the third
embodiment;

[0026] FIG. 23 is a diagram for explaining the third
embodiment;

[0027] FIG. 24 is a diagram (3) for explaining the third
embodiment;

[0028] FIG. 25 depicts a blind area in imaging a medio-
lateral oblique (MLO) image: and

[0029] FIG. 26 depicts a blind area in imaging a cranio-
caudal (CC) image.

DETAILED DESCRIPTION

[0030] A medical image-processing apparatus and an
ultrasonic diagnostic device according to embodiments are
explained below with reference to drawings. Embodiments
are not limited to the embodiments below. Moreover, what
is described in one embodiment is basically applied simi-
larly to other embodiments.

[0031] The medical image-processing apparatus the
embodiments includes storage circuitry and setting-condi-
tion determining circuitry. The storage circuitry stores infor-
mation that is acquired based on an X-ray image a breast of
a subject about at least one of a position of a region of
interest in the breast, a size of the region of interest, and a
size of the breast. The setting-condition determining cir-
cuitry acquires setting conditions in ultrasonographic diag-
nosis for the breast based on the information about at least
one of the position of the region of interest, the size of the
region of interest, and the size of the breast.

First Embodiment

[0032] FIG. 1 depicts a configuration example of a medi-
cal information-processing system according to a first
embodiment. The medical information-processing system
according to the present embodiment is installed in a facility
in which breast cancer examinations are held, and is used for
mammographic diagnosis using both mammographic
images and ultrasonic images. For example, as shown in
FIG. 1, a medical information-processing system 1 accord-
ing to the present embodiment includes an in-hospital server
device 10, a mammography device 20, an image processing
device 30, an interpretation-result archive device 40, and an
ultrasonic diagnostic device 100. The respective devices are
connected to each other through a network 50, and mutually
communicate images obtained by the mammography device
20 or the ultrasonic diagnostic device 100, and the like.

[0033] The in-hospital server device 10 manages a medi-
cal information system. The medical information system is
an information system that is used in a hospital, and is, for
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example, an electronic medical chart system, a medical-
insurance computing system, an ordering system, a recep-
tion (personal, qualification authentication) system, a diag-
nosis supporting system, and the like. As one example, the
in-hospital server device 10 accepts an appointment for a
medical examination. For example, the in-hospital server
device 10 accepts an input of patient information of a patient
that is to have the medical examination, an examination
type, and the like. The in-hospital server device 10 then
registers an examination appointment in devices that are
used for respective examinations. Thus, the examination for
which the appointment has been made is conducted in the
mammography device 20 or the ultrasonic diagnostic device
100.

[0034] The mammography device 20 irradiates an X-ray
to a breast of a subject, and generates a mammographic
image by detecting the X-ray that penetrates through the
breast.

[0035] The image processing device 30 processes the
mammographic image generated by the mammography
device 20, and an ultrasonic image that is generated by the
ultrasonic diagnostic device 100. This image processing
device 30 is mainly used when a mammography examina-
tion is conducted by a technician of mammography exami-
nations. Moreover, the image processing device 30 accepts
an input of findings of the mammographic image from the
technician of mammography examinations, and stores infor-
mation indicating the accepted findings as finding informa-
tion. For example, the image processing device 30 is an
image archive server, a workstation, or the like, and is one
example of a medical image-processing apparatus.

[0036] FIG. 2 depicts a configuration example of the
image processing device 30 according to the first embodi-
ment. As shown in FIG. 2, the image processing device 30
includes an input device 31, a display 32, a communication
control interface 33, storage circuitry 34, and processing
circuitry 35.

[0037] The input device 31 accepts an input of various
kinds of operations and various kinds of information from an
operator. For example, the input device 31 is a keyboard, a
mouse, button, a trackball, a touch panel, and the like.

[0038] The display 32 displays a graphical user interface
(GUI) to accept various kinds of operations from an opera-
tor, and various kinds of images. For example, the display 32
is a liquid crystal display, a cathode ray tube (CRT) display,
a touch panel, and the like.

[0039] The communication control interface 33 controls
communication performed with other devices through the
network 50. For example, the communication control inter-
face 33 is a network card or a network adopter, and performs
communication with other devices by connecting to the
network 50 through an Ethernet (registered trademark) local
area network (LAN). Furthermore, for example, the com-
munication control interface 33 performs wireless commu-
nication with other devices by connecting to the network 50
through a wireless LAN.

[0040] The storage circuitry 34 is a storage device that
stores various kinds of data, such as image data 34¢, finding
information 344, and patient information 34c¢, and a control
program 344 to perform image processing and display
processing. Moreover, data stored in the storage circuitry 34
can be transferred to an external device through an interface
not shown.
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[0041] Various kinds of data stored in the storage circuitry
34 is explained. For example, the storage circuitry 34 stores
a mammographic image that is obtained by imaging a breast
of a subject, and information that indicates an imaging
direction of the mammographic image. Specifically, the
storage circuitry 34 stores the mammographic image and the
information indicating the imaging direction associating
with each other per image. The mammographic image and
information indicating an imaging direction are stored by an
image-data acquiring function 35« described later into the
storage circuitry 34.

[0042] More specifically, the storage circuitry 34 stores a
mammographic image of an MLO direction (MLO image)
and mammographic image of a CC direction (CC image).
Furthermore, the information indicating an imaging direc-
tion herein is position information that is expressed by a
device coordinate system of the mammography device, and
is added to each image when a mammographic image is
generated by the mammography device as supplementary
information.

[0043] Moreover, for example, the storage circuitry 34
stores the finding information 345 for a mammographic
image of a subject. The finding information is stored by a
finding-information generating function 354 described later
into the storage circuitry 34. As one example, the storage
circuitry 34 stores information in which *“breast region
information (size of breast)”, “distance from body surface to
ROI”, and “size/shape of phyma” are associated with each
other, as the finding information 344.

[0044] The finding information 344 is explained using
FIG. 3 and FIG. 4. FIG. 3 and FIG. 4 are diagrams for
explaining the finding information 345 according to the first
embodiment. In FIG. 3, the finding information 344 of a
patient A is explained, and in FIG. 4, the finding information
34b of a patient B is explained.

[0045] The “breast region information” stored as the find-
ing information 34b indicates the size of a breast. For
example, a value of “L”, “M”, “S”, or the like is stored as
the “breast region information”. In the example shown in
FIG. 3, the “breast region information” is “L”, and in the
example shown in FIG. 4, the “breast region information” is
“S”.

[0046] Furthermore, the “distance from body surface to
“ROI” that is stored as the finding information 345 indicates
a distance between a region of interest (ROI) set in a
mammographic image and a body surface in the mammo-
graphic image. In the example shown in FIG. 3, the “dis-
tance from body surface to ROI” is “4 em”, and in the
example shown in FIG. 4, the “distance from body surface
to ROT” is “1 em”. ROI is set by a region setting function
35d described later.

[0047] Moreover, the “size/shape of phyma” stored as the
finding information 345 indicates the size or the shape of a
candidate region of a lesion detected in a mammographic
image. In the example shown in FIG. 3, the “size/shape of
phyma” is “5 mm”, and in the example shown in F1G. 4, the
“size/shape of phyma” is “2.5 mm”. ROl is set by the region
setting function 354 described later. The size of phyma is set
by the region setting function 35d, for example, by using a
fanction of the finding-information generating function 356
described later or a computer aided diagnosis (CAD). As the
finding information 34b, a distance from a nipple to a region
of interest, such as a phyma, may be stored.
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[0048] Furthermore, for example, the storage circuitry 34
stores the patient information 34c that enables to identify a
patient uniquely. For example, the patient information
includes a patient identifier (ID), name, age, consultation
history, and the like.

[0049] The processing circuitry 35 controls operation of
the image processing device 30. The processing circuitry 35
operates, as shown in FIG. 2, the image-data acquiring
function 354, the finding-information generating function
355, a display control function 35¢, the region setting
function 354, a position specifying function 35e, and a
transmission function 35, For example, respective process-
ing functions performed by the image-data acquiring func-
tion 354, the finding-information generating function 354,
the display control function 35¢, the region setting function
354, and the position specifying function 35¢, and the
transmission function 35f, which are components of the
processing circuitry 35 shown in FIG. 2 are recorded in the
storage circuitry 34 in a form of programs that can be
executed by a computer. The processing circuitry 35 is a
processor that implements the functions corresponding to
the respective programs by reading and executing the
respective programs from the storage circuitry 34. In other
words, the processing circuitry 35 that has read the respec-
tive programs are to have the respective functions indicated
in the processing circuitry 35 in FIG. 2.

[0050] The image-data acquiring function 35a acquires a
mammographic image that is obtained by imaging a breast
of a subject, and information indicating an imaging direction
of the mammographic image. The image-data acquiring
function acquires an MLO image and a CC image for each
of right and left breasts of the subject. Specifically, the
image-data acquiring function 35a acquires the mammo-
graphic image of a subject of diagnosis and the information
indicating an imaging direction of the mammographic image
by communication with the mammography device 20
through the communication control interface 33, and steres
the acquired mammographic image and the information
indicating an imaging direction in the storage circuitry 34.
The image-data acquiring function 35a¢ can acquire the
mammographic image and the information indicating an
imaging direction by a method other than the communica-
tion through the communication control interface 33. For
example, when a mammographic image and information
indicating an imaging direction of the mammographic image
are recorded in a computer-readable recording medium, the
image-data acquiring function 35a can acquire the mammo-
graphic image and the information indicating an imaging
direction of the mammographic image from this recording
medium. The computer-readable recording medium is, for
example, a hard disk, a flexible disk (FD), a compact disc
read-only memory (CD-ROM), a magneto-optical disk
(MO). a digital versatile disc (DVD), a universal serial bus
(USB) memory, and the like.

[0051] The finding-information generating function 356
generates finding information of a mammographic image of
subject based on findings input by an operator. Specifically,
the finding-information generating function 355 accepts an
input of findings of a mammographic image from a techni-
cian of mammography examinations through the input
device 31. The finding-information generating function 355
then generates finding information that indicates the
accepted findings. For example, the finding-information
generating function 356 generates finding information
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shown in FIG. 3 and FIG. 4. The finding-information
generating function 355 stores the generated finding infor-
mation in the storage circuitry 34.

[0052] The display control function 35¢ displays a refer-
ence screen to refer to a mammographic image on the
display 32. Specifically, when accepting a display request
from an operator through the input device 31, the display
control function 35¢ reads a mammographic image of a
subject of diagnosis from the storage circuitry 34, and reads
the finding information 344 of the subject of diagnosis from
the storage circuitry 34. The display control function 35¢
then displays a reference screen in which the read mammo-
graphic image and the finding information are arranged on
the display

[0053] The region setting function 354 sets a region of
interest in a mammographic image. For example, the region
setting function 354 sets a region of interest in each of the
MLO image and the CC image of each of right and left
breast of a subject. Specifically, the region setting function
35d accepts, through the input device 31, an operation of
specifying a range of an arbitrary size at an arbitrary position
on the mammographic image arranged in the reference
screen displayed by the display control function 35¢. The
region setting function 354 then sets the range specified by
the operator as a region of interest.

[0054] For example, the region setting function 354 can
automatically detect a lesion candidate region from a mam-
mographic image, and set the detected region as a region of
interest by using a function of a computer-aided diagnosis.
Moreover, for example, the region setting function 354 can
accept an operation of adjusting a region detected by CAD
between the MLO image and the CC image by an operator,
and set the adjusted region as a region of interest.

[0055] The position specifying function 35e specifies
position information of a region of interest on a schematic
image that schematically expresses a breast based on posi-
tion information of a region of interest on a mammographic
image and information indicating an imaging direction.
Specifically, the position specifying function 35e reads
mammographic image of a subject of diagnosis and infor-
mation indicating an imaging direction of the mammo-
graphic image from the storage circuitry 34, and specifies a
position of a region of interest on a schematic diagram based
on the read mammographic image and the information
indicating an imaging direction.

[0056] FIG. 5 depicts one example of the schematic dia-
gram that is used by the position specifying function 35e
according to the first embodiment. The example shown in
FIG. 5 shows schematic diagram of a breast region as an
example of the schematic diagram that schematically
expresses breasts. For example, as shown in FIG. 5, the
schematic diagram of a breast region has a circular region
expressing a region of a breast (hereinafier, breast region)
and a substantially triangular region expressing a region at
an armpit (hereinafter, armpit region).

[0057] The circular region expressing a breast region is
sectioned into upper, lower, left, and right parts, to be
divided into four regions “A” to “D”. For example, the of
“A” (hereinafter, region A) indicates a region at an inner
upper part of a breast, and the region of “B” (hereinafter,
region B) indicates a region at an inner lower part of a breast.
Furthermore, for example, the region of “C” (hereinafter,
region C) indicates a region at an outer upper part of a breast,
and the region of “D” (hereinafter, region D) indicates a
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region at an outer lower part of a breast. Moreover, the
substantially triangular region of “C™ (hereinafter, region
C") expressing an armpit region has shape extending diago-
nally upward from the region C, and becoming narrower as
it becomes further away from the region C. Furthermore, for
example, the region of “E” (hereinafier, region E) indicates
an areola portion. As the schematic diagrams herein, various
kinds of diagrams can be used as long as positional rela-
tionship in breasts are indicated.

[0058] The position specifying function 35¢ generates a
schematic diagram to be archived in which a mark indicating
a region of interest is positioned on a template of the
schematic diagram of a breast region based on position
information of each region on the schematic diagram. The
schematic diagram to be archived is generated as image data
in a format of, for example, joint photographic experts group
(JPEQ), graphics interchange format (GIF), bitmap, and the
like.

[0059] The schematic diagram to be archived is explained
using FIG. 6 and FIG. 7. FIG. 6 and FIG. 7 are diagrams for
explaining the schematic diagram to be archived according
to the first embodiment. A left drawing in FIG. 6 shows a
mammographic image of a patient A, and a right drawing in
FIG. 6 shows a schematic diagram to be archived of the
patient A. Similarly, a left drawing in FIG. 7 shows a
mammographic image of a patient B, and a right drawing in
FIG. 7 shows a schematic diagram to be archived of the
patient B.

[0060] The position specifying function 35¢ generates a
schematic diagram to be archived as shown in the right
drawing in FIG. 6 when a region of interest is set in the
region B of the right breast of the patient A. Moreover, the
position specifying function 35¢ generates a schematic dia-
gram to be archived as shown in the right drawing in FIG.
7 when a region of interest is set in the region C of the right
breast of the patient B.

[0061] The position specifying function 35e then stores
the generated schematic diagram to be archived, associating
with a corresponding mammographic image in the storage
circuitry 34. For example, the position specifying function
35¢ adds the generated schematic diagram to be archived to
the mammographic image as a supplementary information,
and stores it together with image data of the mammographic
image in the storage circuitry 34. Alternatively, the position
specifying function 35e associates the generated schematic
diagram to be archived with a patient ID that is assigned to
the subject to be stored in the storage circuitry 34.

[0062] Forexample, when generating a schematic diagram
to be archived by using a template of a schematic diagram,
not just indicating position information of a region of
interest on the schematic diagram, the position specifying
function 35e can extract a region having a mammary density
higher than a threshold, or a calcified region, a region of
tumor, and the like from a mammographic image to display
on the schematic diagram. For example, the position speci-
fying function 35e shows portions corresponding those
regions on the schematic diagram in a different color from
a color of the schematic diagram per type of the regions, or
displays a mark predetermined per type of the regions.
[0063] Referring back to FIG. 2, the transmission function
35/ transmits the finding information 345 generated by the
finding-information generating function 355 or the sche-
matic diagram to be archived generated by the position
specifying function 35¢ to the interpretation-result archive
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device 40 or the ultrasonic diagnostic device 100 according
to an instruction from an operator. Specifically, the trans-
mission function 35f accepts a transmission instruction of
display information from an operator of the image process-
ing device 30 or the ultrasonic diagnostic device 100
through the input device 31. Accepting the transmission
instruction of display information, the transmission function
35freads display information specified by the operator from
the storage circuitry 34, and transmits it to the interpretation-
result archive device 40 or the ultrasonic diagnostic device
100.

[0064] The function can be implemented by integrating
multiple components shown in FIG. 2 into a single proces-
sor. The word “processor” used in the above explanation
signifies a circuit such as a central processing unit (CPU), a
graphics processing unit (GPU), an application specified
integrated circuit (ASIC), a programmable logic device (for
example, simple programmable logic device (SPLD)), a
complex programmable logic device (CPULD), and a field
programmable gate array (FPGA). The processor imple-
ments the function by reading and executing a program
stored in the storage circuitry 34. The program can be
directly installed in the circuit instead of storing the program
in the storage circuitry 34. In this case, the processor
implements the function by reading and executing the pro-
gram installed in the circuit. Each processor in the present
embodiment is not limited to be configured with a single
circuit per processor, but can also be configured as a single
processor by combining multiple independent circuits to
implement the function.

[0065] Referring back to FIG. 1, the interpretation-result
archive device 40 stores an interpretation result for an image
obtained in the medical information-processing system 1.
For example, the interpretation-result archive device 40
stores the finding information 344, which is a result of
interpretation of a mammographic image, and the schematic
diagram to be archived, and a result of interpretation of an
ultrasonic image.

[0066] The ultrasonic diagnostic device 100 generates an
ultrasonic image based on reflected waves that are collected
by scanning a subject with an ultrasonic probe that transmits
and receives ultrasonic waves.

[0067] FIG. 8 depicts a configuration example of the
ultrasonic diagnostic device 100 according to the first
embodiment. As shown in FIG. 8, the ultrasonic diagnostic
device 100 according to the first embodiment includes an
ultrasonic probe 101, an input device 102, a display 103, and
a device body 104. The ultrasonic probe 101 is connected to
transceiving circuitry 110 included in the device body 104
described later so as to be able to communicate therewith.
Moreover, the input device 102 and the display 103 are
connected to various kinds of circuits in the device body 104
so as to be able to communicate with each other.

[0068] The ultrasonic probe 101 is brought into contact
with a body surface of a subject P, and transmits and receives
ultrasonic waves. For example, the ultrasonic probe 101 has
multiple piezoelectric resonators (also referred to as reso-
nators). These piezoelectric resonators generate ultrasonic
waves based on a transmission signal provided by the
transceiving circuitry 110. The generated ultrasonic waves
are reflected by body tissues of the subject P, and received
by the piezoelectric resonators as a reflected wave signal.
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The ultrasonic probe 101 transmits the reflected wave signal
received by the piezoelectric resonators to the transceiving
circuitry 110.

[0069] The first embodiment is applicable when the ultra-
sonic probe 101 is either a 1-D array probe that scans a
two-dimensional area (two-dimensional scanning) in the
subject P, or a mechanical 4-D probe or 2-D array probe that
scans a three-dimensional area (three-dimensional scanning)
in the subject P.

[0070] The input device 102 corresponds to, for example,
a mouse, a keyboard, a button, a panel switch, a touch
command screen, a foot switch, a trackball, a joystick, and
the like. The input device 102 accepts various kinds of
setting requests from an operator of the ultrasonic diagnostic
device 100, and transfers the accepted various kinds of
setting requests to respective circuits of the device body 104
appropriately.

[0071] The display 103 displays a GUI for an operator to
input various kinds of setting requests by using the input
device 102, or displays an image (ultrasonic image) based on
ultrasonic image data generated in the device body 104, and
the like.

[0072] The device body 104 is a device that generates
ultrasonic image data based on a reflected wave signal that
1s received by the ultrasonic probe 101. As shown in FIG. 8,
the device body 104 includes, for example, the transceiving
circuitry 110, B-mode processing circuitry 120, Doppler
processing circuitry 130, image generating circuitry 140, an
image memory 150, storage circuitry 160, processing cit-
cuitry 170, and a communication control interface 180. The
trasceiving circuitry 110, the B-mode processing circuitry
120, the Doppler processing circuitry 130, the image gen-
erating circuitry 140, the image memory 150, the storage
circuitry 160, the processing circuitry 170, and the commu-
nication control interface 180 are connected to each other so
as to enable mutual communication.

[0073] The transceiving circuitry 110 controls transmis-
sion and reception of ultrasonic waves by the ultrasonic
probe 101. For example, the transceiving circuitry 110
controls transmission and reception of ultrasonic waves
performed by the ultrasonic probe 101 based on an instruc-
tion of the processing circuitry 170 described later. The
transceiving circuitry 110 generates transmission waveform
data, and generates a transmission signal for the ultrasonic
probe 101 to transmit an ultrasonic wave from the generated
transmission waveform data. The transceiving circuitry 110
applies the transmission signal to the ultrasonic probe 101
thereby causing the ultrasonic probe 101 to transmit an
ultrasonic beam in which ultrasonic waves converge into a
beam form.

[0074] Furthermore, the transceiving circuitry 110 gener-
ates reflected wave data in which a reflection component
from a direction according to a reception directivity of the
reflected wave signal is emphasized by performing addition
processing adding a predetermined delay time to the
reflected wave signal that is received by the ultrasonic probe
101, and transmits the generated reflected wave data to the
B-mode processing circuitry 120 and the Doppler processing
circuitry 130.

[0075] For example, the transceiving circuitry 110
includes amplifier circuitry (hereinafter, “Amp” as appro-
priate), an analog/digital (A/D) converter (hereinafter,
“ADC” as appropriate), generating circuitry, quadrature
detection circuitry (hereinafter “IQQ” as appropriate), and the
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like. The amplifier circuitry performs gain correction pro-
cessing by amplifying the reflected wave signal per channel.
The A/D converter performs A/D conversion of the reflected
wave signal subjected to the gain correction.

[0076] The generating circuitry gives a reception delay
time that is necessary for determining the reception direc-
tivity to digital data. The generating circuitry then performs
addition processing of the reflected wave signal to which the
reception delay time has been given. By the addition pro-
cessing by the generating circuitry, a reflection component
from a direction according to a reception directivity of the
reflected wave signal is emphasized.

[0077] The quadrature detection circuitry converts an out-
put signal of an adder into an in-phase signal (I signal) and
a quadrature-phase signal (Q signal) of a baseband. The
quadrature detection circuitry then stores the 1 signal and the
Q signal (hereinafter, 1Q signal) in a buffer as reflected wave
data. The quadrature detection circuitry can convert the
output signal of the adder into a radio frequency (RF) signal
to store in the buffer. The IQ signal and the RF signal are to
be a signal (reception signal) including phase information.
Although it has been explained that the quadrature detection
circuitry is arranged in a subsequent stage of the generating
circuitry, embodiments are not limited thereto. For example,
the quadrature detection circuitry can be arranged in a
preceding stage of the generating circuitry. In this case, the
generating circuitry performs the addition processing of the
1 signal and the Q signal.

[0078] The B-mode processing circuitry 120 performs
various kinds of signal processing for the reflected wave
data generated from the reflected wave signal by the trans-
ceiving circuitry 110. The B-mode processing circuitry 120
performs logarithmic amplification, envelop detection pro-
cessing, and the like on the reflected wave data received
from the transceiving circuitry 110, to generate data
(B-mode data) expressing a signal intensity at each sample
point (observation point) by brightness. The B-mode pro-
cessing circuitry 120 transmits the generated B-mode data to
the image generating circuitry 140.

[0079] The Doppler processing circuitry 130 generates
data (Doppler data) in which movement information of a
moving body based on the Doppler effect is extracted at each
sample point in a scanning region. Specifically, the Doppler
processing circuitry 130 generates Doppler data in which an
average speed, a dispersion value, a power value, and the
like are extracted at each sample point as the movement
information of a moving body. The moving body herein is,
for example, a flow of blood, a tissue of a cardiac wall and
the like, and a contrast agent. The Doppler processing
circuitry 130 transmits the generated Doppler data to the
image generating circuitry 140.

[0080] Theimage generating circuitry 140 generates ultra-
sonic image data from the data generated by the B-mode
processing circuitry 120 or the Doppler processing circuitry
130. For example, the image generating circuitry 140 gen-
erates B-mode image data expressing an intensity of a
reflected wave by brightness, from the B-mode data gener-
ated by the B-mode processing circuitry 120. Moreover, the
image generating circuitry 140 generates Doppler image
data expressing moving body information, from the Doppler
data generated by the Doppler processing circuitry 130. This
Doppler image data is speed image data, dispersion image
data, power image data, or image data in which these are
combined.
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[0081] The image memory 150 is a memory that stores
data generated by the B-mode processing circuitry 120, the
Doppler processing circuitry 130, and the image generating
circuitry 140. For example, the image memory 150 stores
ultrasonic image data that is generated by the image gener-
ating circuitry 140, associating with an electrocardiographic
wave of the subject P. When a data amount to be stored in
the image memory 150 exceeds a storage capacity of the
image memory 150, older data is deleted sequentially, to
update the data.

[0082] The storage circuitry 160 is a storage device that
stores various kinds of data. For example, the storage
circuitry 160 stores a control program to perform transmis-
sion/reception of ultrasonic waves, image processing, and
display processing, and various kinds of data such as diag-
nostic information (for example, patient ID, findings of a
doctor, and the like), a diagnostic protocol, and various body
marks. Moreover, the data stored in the storage circuitry 160
can be transferred to external devices through an interface
not shown.

[0083] Furthermore, the storage circuitry 160 stores data
that is generated by the B-mode processing circuitry 120, the
Doppler processing circuitry 130, and the image generating
circuitry 140. For example, the storage circuitry 160 stores
ultrasonic image data corresponding to predetermined car-
diac beats specified by an operator.

[0084] The communication control interface 180 controls
communication with other devices through the network 50.
For example, the communication control interface 180 is a
network card or a network adaptor, and enables communi-
cation with other devices by being connected to the network
50 through an Ethernet (registered trademark) LAN. More-
over, for example, the communication control interface 180
enables wireless communication with other devices by being
connected to the network 50 through a wireless LAN.
[0085] The processing circuitry 170 controls overall pro-
cessing of the ultrasonic diagnostic device 100. Specifically,
the processing circuitry 170 controls processing of the
transceiving circuitry 110, the B-mode processing circuitry,
the Doppler processing circuitry 130, the image generating
circuitry 140, and the like based on various kinds of setting
requests input by an operator through the input device 102,
or various kinds of control programs and data that are read
from the storage circuitry 160. Furthermore, the processing
circuitry 170 causes the display 103 to display ultrasonic
image data stored in the image memory 150.

[0086] Moreover, the processing circuitry 170 implements
an acquiring function 171 and a setting-condition determin-
ing function 172 as shown in FIG. 8. Details of the acquiring
function 171 and the setting-condition determining function
172 are described later.

[0087] Multiple components in FIG. 3 can be integrated
into a single processor to implement the functions. The word
“processor” used in the above explanation signifies a circuit,
such as a CPU, a GPU, an ASIC, a programmable logic
device (for example, SPLD), a CPULD, and an FPGA. The
processor implements the function by reading and executing
a program stored in the storage circuitry 160. The program
can be directly installed in the circuit of the processor
instead of storing the program in the storage circuitry 160.
In this case, the processor implements the function by
reading and executing the program installed in the circuit.
Each processor in the present embodiment is not limited to
be configured with a single circuit per processor, but can also
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be configured as a single processor by combining multiple
independent circuits to implement the function.

[0088] In the medical information-processing system 1 as
described, mammographic diagnosis using both a mammo-
graphic image and an ultrasonic image is conducted for a
breast cancer examination. FIG. 9 depicts one example of
mammographic diagnosis using both mammographic
images and ultrasonic images.

[0089] As shown in FIG. 9, for example, the medical-
insurance computing system of the in-hospital server device
10 accepts an appointment for a breast cancer examination
(step S1). Subsequently, the mammography device 20
images a mammographic image (step S2). An interpreting
doctor interprets the mammographic image step 3).

[0090] Subsequently. referring to a result of interpretation
of the mammographic image, ultrasonic scanning is pet-
formed (step S4). The interpreting doctor then conducts
mammography diagnosis using both mammographic images
and ultrasonic images, and makes a total judgement (step
S5).

[0091] In such an examination using both mammographic
images and ultrasonic images, improvement in efficiency of
workflow is desired. For example, a technique of automati-
cally adjusting an image quality of an ultrasonic diagnostic
device based on information of a quality of breast that has
been obtained from a mammographic image, and a tech-
nique of identifying a position of a region of interest at the
time of interpretation of a mammographic image to present
it to an operator (sonographer) have been known.

[0092] When the ultrasonic scanning is performed at step
S4, an operator (sonographer) of the ultrasonic diagnostic
device 100 sets conditions of ultrasonographic diagnosis at
the time of starting the ultrasonic scanning. For example, the
sonographer operates the ultrasonic probe 101 with one
hand, and operates the input device 102 with the ether hand,
to set conditions of the ultrasonographic diagnosis. More-
over, the conditions of ultrasonographic diagnosis can vary
according to a result of interpretation. Therefore, the sonog-
rapher is to set conditions of the ultrasonographic diagnosis
per subject. As described, the operation of setting conditions
of ultrasonographic diagnosis at the time of starting ultra-
sonic scanning for each subject becomes a burden on the
sonographer.

[0093] Therefore, in the medical information-processing
system 1, for example, region-of-interest information that
indicates a position of a region of interest in a breast based
on a result of interpretation of an X-ray image of the breast
of a subject is acquired, and conditions of ultrasonographic
diagnosis for the breast are set referring to the region-of-
interest information at the time of starting ultrasonic scan-
ning, thereby reducing the burden on the sonographer of the
ultrasonic diagnostic device 100. The region of interest
herein is, for example, an ROI set in a mammographic
image, or a phyma on a mammographic image. Moreover,
the region-of-interest information herein is the finding infor-
mation 345 (for example, information about at least one of
a position of a region of interest in a breast, a size of the
region of interest, and a size of the breast), the schematic
diagram to be archived, and the like. FIG. 10 is a diagram
for explaining a flow of processing in the medical informa-
tion-processing system 1 according to the first embodiment.
[0094] As shown in FIG. 10, for example, the medical-
insurance computing system of the in-hospital server device
10 accepts an appointment for a breast cancer examination.
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Thus, the mammography device 2C images a mammo-
graphic image, and transmits the imaged mammographic
image to the image processing device 30. The image pro-
cessing device 30 generates finding information shown in
FIG. 3 and FIG. 4 based on a result of interpretation by a
doctor. Moreover, the image processing device generates a
schematic diagram to be archived shown in FIG. 6 and FIG.
7.

[0095] The image processing device 30 transmits the
result of interpretation of the mammographic image, and
information relating to a position and a size out of the
finding information 345 to the ultrasonic diagnostic device
100. That is, the ultrasonic diagnostic device 100 acquires
the region-of-interest information that indicates a position of
the region of interest in the breast based on the result
interpretation of the mammographic image of the breast of
the subject. The ultrasonic diagnostic device 100 then sets
conditions of the ultrasonographic diagnosis of the breasts
by referring to the region-of-interest information, at the time
of starting ultrasonic scanning.

[0096] In the first embodiment, for example, a case of
setting, at the time of starting ultrasonic scanning, a focus
position in ultrasonic scanning as a transmission condition in
the ultrasonographic diagnosis by the acquiring function 171
and the setting-condition determining function 172 imple-
mented by the processing circuitry 170 of the ultrasonic
diagnostic device 100 is explained.

[0097] The acquiring function 171 acquires information
about at least one of a position of a region of interest in a
breast, a size of the region of interest, and a size of the breast
that is acquired based on an X-ray image of the breast of the
subject, as the region-of-interest information. For example,
the acquiring function 171 acquires information about at
least one of a position of a region of interest in a breast, a
size of the region of interest, and a size of the breast that is
acquired based on a result of interpretation of an X-ray
image of the breast of the subject, as the region-of-interest
information. The acquiring function 171 acquires as the
region-of-interest information, the “breast region informa-
tion”, the “distance from body surface to ROI”, and the “size
of phyma” that are stored as the finding information. For
example, the acquiring function 171 acquires a distance to a
region of interest from a body surface at the time of imaging
an X-ray image as information on a position of the region of
interest in the breast. Moreover, the acquiring function 171
acquires the region-of-interest information indicating the
size of the region of interest. Furthermore, the acquiring
function 171 acquires the region-of-interest information
indicating the size of the breast.

[0098] The acquiring function 171 stores the acquired
region-of-interest information in the storage circuitry 160.
Thus, the storage circuitry 160 stores the region-of-interest
information. That is, the storage circuitry 160 stores infor-
mation about at least one of a position of a region of interest
in a breast, a size of the region of interest, and a size of the
breast that is acquired based on an X-ray image of the breast
of the subject. For example, the storage circuitry 160 stores
information about at least one of a position of a region of
interest in a breast, a size of the region of interest, and a size
of the breast that is acquired based on a result of interpre-
tation of an X-ray image of the breast of the subject. In this
example, the storage circuitry 160 stores the distance to the
region of interest from the body surface at the time of
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imaging the X-ray image, as the information about a position
o the region of interest in the breast.

[0099] The setting-condition determining function 172
sets setting condition in ultrasonographic diagnosis of the
breast by referring to the region-of-interest information. In
other words, the setting-condition determining function 172
acquires a setting condition in the ultrasonographic diagno-
sis of a breast based on information about at least one of a
position of a region of interest, a size of the region of
interest, and a size of the breast. For example, the setting-
condition determining function 172 refers to the distance to
the region of interest from the body surface at the time of
imaging an X-ray image, and acquires a transmission con-
dition that a position according to the distance to the region
of interest from the body surface on which the ultrasonic
probe 101 to perform ultrasonic scanning abuts is a focus
position in the ultrasonic scanning.

[0100] The setting-condition determining function 172
sets a focus position by using a coeflicient that transforms
the distance to the region of interest from the body surface
in the mammographic image into a distance from the region
of interest to the body surface in the ultrasonic image. In this
example, it is explained assuming that the coeflicient is 0.75.
For example, when the finding information shown in FIG. 3
is acquired, the setting-condition determining function 172
sets the position to 3 centimeters (cm) because the “distance
from body surface to ROI” is “4 cm”. Moreover, for
example, when the finding information shown in FIG. 4 is
acquired, the setting-condition determining function 172
sets the focus position to 0.75 cm because the “distance from
body surface to ROI” is “1 cm”. The coefficient can be set
arbitrarily. The coeflicient for transforming the distance to a
region of interest to a body surface in a mammographic
image into a distance to a region of interest to a body surface
in an ultrasonic image can be changed to any value accord-
ing to an instruction of an operator.

[0101] Furthermore, the setting-condition determining
function 172 arranges a mark that indicates the focus posi-
tion in the ultrasonic scanning acquired as the setting
condition or the ultrasonic image generated by the ultrasonic
scanning, to display on the display 103 to be referred to at
the time of ultrasonic scanning.

[0102] The acquiring function 171 and the setting-condi-
tion determining function 172 according to the first embodi-
ment are explained using FIG. 11 to FIG. 14. FIG. 11 to FIG.
14 are diagrams for explaining the first embodiment. FIG. 11
shows an ultrasonic image that is displayed when the finding
information shown in FIG. 3 is acquired, on the display 103
to be referred to at the time of ultrasonic scanning, and FIG.
12 shows an ultrasonic image that is displayed when the
finding information shown in FIG. 4 is acquired, on the
display 103 to be referred to at the time of ultrasonic
scanning. As shown in FIG. 11, the setting-condition deter-
mining function 172 arranges “focus position 3 cm” and a
triangular mark at a position corresponding to the focus
position on the ultrasonic image. Moreover, as shown in
FIG. 12, the setting-condition determining function 172
arranges “focus position 0.75 cm” and a triangular mark at
a position corresponding to the focus position on the ultra-
sonic image.

[0103] Furthermore, the setting-condition determining
function 172 sets a transmission condition that a display
depth of the ultrasonic image that is generated by the
ultrasonic scanning is a position according to the size of the
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breast. In other words, the setting-condition determining
function 172 acquires a display depth of an ultrasonic image
that is generated by the ultrasonic scanning at a position
according to the size of a breast. The setting-condition
determining function 172 sets a display scale by using
display-scale setting information that defines criteria to set a
display scale from the size of a breast. FIG. 13 depicts one
example of the display-scale setting information.

[0104] As shown in FIG. 13, the display-scale setting
information stores information in which “breast region
information (size of breast)”, “default setting”, and “setting
after change” are associated with each other. The “breast
region information (size of breast)” indicates the size of a
breast and, for example, “Large”, “Middle”, and “Small” are
stored.

[0105] Moreover, the “default setting” indicates a default
display depth and, for example, “8 cm” is stored. Moreover,
the “setting after change” indicates a display depth accord-

ing to the size of a breast and, for example, 10 cm”, “not
changed”, and “5 cm” are stored.

[0106] As one example, when the finding information
shown in FIG. 3 is acquired, the setting-condition determin-
ing function 172 sets a position of “10 ¢cm” in a depth
direction from the ultrasonic probe 101 to a display depth as
shown in FIG. 11 because the “breast region information” is
“L”. Furthermore, when the finding information shown in
FIG. 4 is acquired, the setting-condition determining func-
tion 172 sets a position of “5 cm” in the depth direction from
the ultrasonic probe 101 to a display depth as shown in FIG.
12 because the “breast region information” is “3”. Although
ultrasonic images in different sizes are shown in FIG. 11 and
FIG. 12 for the purpose of specifically showing the differ-
ence in the display depth, the region in which an ultrasonic
image is displayed on the display 103 is uniform. Therefore,
the processing circuitry 170 enlarges or reduces an ultra-
sonic image, for example, according to the display depth.

[0107] Furthermore, the setting-condition determining
function 172 sets a condition for displaying an observation
subject region according to a region of interest on an
ultrasonic image that is generate by ultrasonic scanning on
the display 103 to be referred to at the time of ultrasonic
scanning. In other words, the setting-condition determining
function 172 acquires a size of a mark that indicates an
observation subject region according to a size of a region of
interest as a setting condition, and arranges the mark indi-
cating the observation subject region acquired as the setting
condition on an ultrasonic image that is generated by ultra-
sonic scanning, to display on the display 103 to be referred
to at the time of ultrasonic scanning. The setting-condition
determining function 172 sets an ROI by using ROI setting
information in which a criterion to set an ROI from a size of
a phyma is defined. FIG. 14 depicts one example of the ROI
setting information in which a criterion to set an ROI from
a size of a phyma is defined.

[0108] As shown in FIG. 14, the ROI setting information
stores information in which “size of phyma”, “default set-
ting”, and “setting after change” are associated with each
other. The “size of phyma” indicates a size of a phyma based
on a result of interpretation and, for example, “5 millimeter
(mm)”, “2.5 mm”, and “0.1 mm” are stored.

[0109] Furthermore, the “default settling” indicates a size
of a default ROI and, for example, “5 mm” is stored.
Moreover, the “setting after change” indicates a size of ROI
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according to a size of a phyma and, for example, “1 cm”,
“rot charged”, and “0.2 mm” are stored.

[0110] As one example, when the finding information
shown in FIG. 3 is acquired, the setting-condition determin-
ing function 172 sets the size of ROI to “1 cm” because the
“size of phyma” is “5S cm” as shown in FIG. 11. Furthermore,
when the finding information shown in FIG. 4 is acquired,
the setting-condition determining function 172 sets the size
of ROI to “5 mm” because the “size of phyma” is “2.5 mm”
as shown in FIG. 12. Moreover, the setting-condition deter-
mining function 172 can be enabled to change the shape of
ROI according to a shape of a phyma.

[0111] FIG. 15 is a flowchart of a processing procedure of
the ultrasonic diagnostic device 100 according to the first
embodiment. As shown in FIG. 15, the acquiring function
171 acquires the region-of-interest information based on a
result of interpretation from the mammography device 20
(step S101).

[0112] Subsequently, the region-of-interest information
setting-condition determining function 172 sets the display
scale (display depth) based on the size of a breast (step
S102). Subsequently, the setting-condition determining
function 172 sets a focus based on a distance to an ROI from
a body surface (step S103). Furthermore, the setting-condi-
tion determining function 172 sets an ROI width based on
the size of a phyma (step S104). After the setting processing
by the setting-condition determining function 172, the pro-
cessing circuitry 170 controls ultrasonic scanning by the
ultrasonic probe 101, to start imaging an ultrasonic image
(step S105). Note that it can be configured such that only
either one of the step S102, the step S103, and the step S101
shown in FIG. 15 is performed, or that either one is not
performed. Furthermore, the processing sequence of the step
102, the step S103, and the step S104 can be arbitrarily
changed.

[0113] As described above, in the first embodiment, a
distance to a region of interest, such as a phyma, from a body
surface at the time of imaging a mammographic image is
acquired as region-of-interest information. The region-of-
interest information is referred to at the time of ultrasono-
graphic diagnosis, to set a transmission condition that a
distance according to the distance to the region of interest
from the body surface on which the ultrasonic probe 101 to
perform ultrasonic scanning abuts is a focus position. Thus,
according to the first embodiment, for example, a burden on
the sonographer can be reduced.

[0114] Moreover, in the first embodiment, a mark indicat-
ing a focus position in ultrasonic scanning is further
arranged on an ultrasonic image that is generated by ultra-
sonic scanning, to be displayed on the display 103 referred
to at the time of ultrasonic scanning. Thus, according to the
first embodiment, for example, a sonographer can easily find
a region of interest, such as a phyma, by referring to the
mark of the focus position to grasp the focus position
visually. As a result, according to the first embodiment, a
burden on the sonographer can be reduced.

[0115] Furthermore, in the first embodiment, region-of-
interest information that indicates the size of a region of
interest is acquired, and a display condition that an obser-
vation subject region according to the size of the region of
interest is displayed on an ultrasonic image that is generated
by ultrasonic scanning on the display 103 that is referred to
at the time of ultrasonic scanning is further set. Thus,
according to the first embodiment, for example, a sonogra-
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pher can visually grasp the size of a region of interest to be
an examination subject in advance, to perform ultrasonic
scanning. As a result, according to the first embodiment, for
example, a burden on the sonographer can be reduced.
[0116] Furthermore, in the first embodiment, a transmis-
sion condition that a position according to the size of a breast
is a display depth of an ultrasonic image that is generated by
ultrasonic scanning is set. Thus, according to the first
embodiment, for example, since a scanning range according
to the size of the breast is specified, a sonographer can
examine the specified scanning range carefully. As a result,
according to the first embodiment, for example, a burden on
the sonographer can be reduced.

[0117] As described, in the first embodiment, at the time of
starting ultrasonic scanning, a transmission condition such
as a focus position and a display depth is set as an initial
condition. Furthermore, in the first embodiment, a focus
position or an ROI is displayed on the display 103. Thus,
according to the first embodiment, a burden on the sonog-
rapher can be reduced. As a result, according to the first
embodiment, time required for ultrasonic scanning can be
shortened, to improve the workflow.

Second Embodiment

[0118] In the first embodiment, a case of setting a focus
position in ultrasonic scanning as a transmission condition
has been explained. A sonographer arranges a probe mark at
a position on a body mark that corresponds to an imaging
region before starting ultrasonic scanning of each imaging
region.

[0119] For example, when a right breast is to be imaged,
a sonographer displays a body mark for a right breast on the
display 103. The sonographer then positions a schematic
ultrasonic probe at a position on the body mark correspond-
ing to the imaging region in the right breast. Subsequently,
the sonographer starts imaging and acquires an ultrasonic
image.

[0120] When the imaged ultrasonic image is to be saved,
the body mark in which the ultrasonic probe is arranged at
a position on the body mark corresponding to the imaging
region is stored, associating with the ultrasonic image. On
the other hand, when an imaging region is shifted to con-
tinue imaging without saving the imaged ultrasonic image,
a probe mark is arranged at a position on a body mark that
corresponds to the imaging region after the shift, and then
imaging is started. Thus, an interpreting doctor can grasp
which region has been imaged to obtain the imaged ultra-
sonic image.

[0121] Moreover, a sonographer sometimes refers to a
result of interpretation of a mammographic image to per-
form ultrasonic scanning. For example, referring to the
schematic diagrams to be archived shown in FIG. 6 and FIG.
7, ultrasonic scanning is performed by abutting the ultra-
sonic probe 101 at a position on a patient corresponding to
a position of a phyma in the schematic diagram to be
archived. In such a case, the sonographer is to perform an
operation of placing a probe mark at a position on a body
mark corresponding to an imaging region before starting
ultrasonic scanning of each imaging region. The operation of
thus arranging a probe mark at a position on a body mark
corresponding to an imaging region before starting ultra-
sonic scanning can be a burden on a sonographer.

[0122] Therefore, in a second embodiment, a case in
which information that indicates a position on which the
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ultrasonic probe 101 abuts is arranged on a schematic
diagram (body mark) for ultrasonic scanning at the time of
starting ultrasonic scanning, for example, by the acquiring
function 171 and the setting-condition determining function
172 implemented by the processing circuitry 170 of the
ultrasonic diagnostic device 100 to conduct ultrasono-
graphic diagnosis is explained.

[0123] A configuration example of a medical information-
processing system according to the second embodiment is
similar to the configuration example shown in FIG. 1, except
a part of functions that are executed by the acquiring
function 171 and the setting-condition determining function
172 of the processing circuitry 170 included in the ultrasonic
diagnostic device 100. The acquiring function 171 and the
setting-condition determining function 172 according to the
second embodiment are explained by using FIG. 16 to FIG.
19. FIG. 16 to FIG. 19 are diagrams for explaining the
second embodiment.

[0124] The acquiring function 171 acquires region-of-
interest information that indicates a position of a region of
interest in a breast based on an X-ray image of the breast of
a subject. For example, the acquiring function 171 acquires
region-of-interest information that indicates a position of a
region of interest in the breast based on a result of interpre-
tation of the X-ray image of the breast of the subject. The
acquiring function 171 according to the second embodiment
acquires information about a position of a region of interest
on a schematic diagram for breast diagnosis that schemati-
cally expresses a breast acquired based on a result of
interpretation of an X-ray image of the breast of the subject
as the region-of-interest information. For example, the
acquiring function 171 acquires the schematic diagram to be
archived shown in FIG. 6 or the schematic diagram to be
archived shown in FIG. 7, as the region-of-interest infor-
mation.

[0125] The acquiring function 171 then stores the acquired
region-of-interest information in the storage circuitry 160.
Thus, the storage circuitry 160 stores the region-of-interest
information. That is, the storage circuitry 160 stores infor-
mation about a position of a region of interest on a schematic
diagram for breast diagnosis schematically expressing a
breast acquired based on an X-ray image of the breast of a
subject. For example, the storage circuitry 160 stores infor-
mation about a position of a region of interest on a schematic
diagram for breast diagnosis schematically expressing a
breast acquired based on a result of interpretation of an
X-ray image of a breast of a subject.

[0126] The setting-condition determining function 172
arranges a condition in ultrasonographic diagnosis of a
breast, referring to the region-of-interest information. The
setting-condition determining function 172 according to the
second embodiment refers to the region-of-interest informa-
tion at the time of starting ultrasonic scanning, arranges
information that indicates a position on which the ultrasonic
probe 101 abuts on a schematic diagram for ultrasonic
scanning, to set a display condition to be displayed on the
display 103 that is referred to at the time of ultrasonic
scanning.

[0127] Forexample, by using correspondence information
in which a schematic diagram for mammographic diagnosis
and a body mark for ultrasonic diagnosis are associated with
each other, the setting-condition determining function 172
selects an appropriate body mark from the schematic dia-
gram. FIG. 16 depicts one example of the correspondence
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information in which a schematic diagram for mammo-
graphic diagnosis and body mark for ultrasonic scanning are
associated with each other. As shown in FIG. 16, a right
breast schematic diagram for mammographic diagnosis is
associated with a body mark #1 for ultrasonic diagnosis, and
a left breast schematic diagram for mammographic diagno-
sis is associated with a body mark #2 for ultrasonic diag-
nosis.

[0128] The setting-condition determining function 172
selects the body mark #1 for ultrasonic diagnosis when the
right breast schematic diagram is acquired, and selects the
body mark #2 for ultrasonic diagnosis when the left breast
schematic diagram is acquired. In FIG. 17, the body mark #1
that is selected by the setting-condition determining function
172 when the right breast schematic diagram is acquired is
shown.

[0129] Subsequently, the setting-condition determining
function 172 sets an initial probe position from the sche-
matic diagram. When the schematic diagram shown in FIG.
6 is acquired, the setting-condition determining function 172
determines a position of a region of interest is the region B
of the right breast. The setting-condition determining func-
tion 172 then arranges a probe mark that indicates an initial
position of the probe at a position corresponding to a region
of interest positioned in the region B of the right breast in the
body mark #1 for ultrasonic diagnosis as shown in FIG. 18.
[0130] Furthermore, when the schematic diagram shown
in FIG. 7 is acquired, the setting-condition determining
function 172 determines that a position of a region of interest
is the region C of the right breast. The setting-condition
determining function 172 then arranges a probe mark that
indicates an initial position of the probe at a position
corresponding to a region of interest positioned in the region
C of the right breast in the body mark #1 for ultrasonic
diagnosis as shown in FIG. 19. The position of the probe
mark arranged by the setting-condition determining function
172 is not required to be an accurate position, and can be an
approximate position corresponding to a region of interest in
a schematic diagram to be archived. As described, the
setting-condition determining function 172 refers to infor-
mation of a position of a region of interest at the time of
starting ultrasonic scanning, to acquire a position at which
information that indicates a position on which the ultrasonic
probe 101 abuts is arranged on a schematic diagram for
ultrasonic scanning, as setting condition in ultrasonographic
diagnosis. Subsequently, the setting-condition determining
function 172 displays the schematic diagram for ultrasonic
scanning in which the information that indicates the position
on which the ultrasonic probe 101 abuts is arranged at the
acquired position, on the display 103 to be referred at the
time of ultrasonic scanning.

[0131] Moreover, the ting-condition determining function
172 refers to the finding information 34b, and further
arranges information that indicates a distance between a
position on which the ultrasonic probe 101 abut and a nipple
on the schematic diagram for ultrasonic scanning. For
example, the setting-condition determining function 172 sets
“Nipple to ROI 23 mm@MG” and a double pointed arrow
on the body mark as the information that indicates a distance
between a position on which the ultrasonic probe abuts and
a nipple as shown in FIG. 18. Furthermore, the setting-
condition determining function 172 “Nipple to ROI 23
mm@MG” and a double pointed arrow on the body mark as
the information that indicates distance between a position on
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which the ultrasonic probe 101 abuts and a nipple as shown
in FIG. 19. Note that the information that indicates a
distance between a position on which the ultrasonic probe
abuts and a nipple is not limited to the example shown in
FIG. 18. For example, the information that indicates a
distance between a position on which the ultrasonic probe
abuts and a nipple can be changed arbitrarily as long as it
indicates a distance from a nipple in a mammographic
image.

[0132] FIG. 20 is a flowchart of a processing procedure of
the ultrasonic diagnostic device 100 according to the second
embodiment. As shown in FIG. 20, the acquiring function
171 acquires region-of-interest information based on a result
interpretation from the mammography device 20 (step
S201).

[0133] Subsequently. the setting-condition determining
function 172 selects an appropriate body mark from a
schematic diagram (step S202). The setting-condition deter-
mining function 172 then sets a probe initial position from
the schematic diagram (step S203). Subsequently, the set-
ting-condition determining function 172 displays a distance
to a region of interest from a nipple (step S204). After the
setting processing by the setting-condition determining
function 172 is completed, the processing circuitry 170
controls ultrasonic scanning by the ultrasonic probe 101 and
starts imaging an ultrasonic image (step S205).

[0134] As described above, the ultrasonic diagnostic
device 100 according to the second embodiment acquires a
position of a region of interest on a schematic diagram for
breast diagnosis schematically expressing a breast, as
region-of-interest information. The ultrasonic diagnostic
device 100 according to the second embodiment refers to the
region-of-interest information at the time of starting ultra-
sonic scanning, and arranges information that indicates a
position on which the ultrasonic probe 101 abuts on a
schematic diagram for ultrasonic scanning, thereby setting a
display condition to be displayed on the display 103 that is
referred to at the time of ultrasonic scanning. Thus, accord-
ing to the second embodiment, a sonographer can omit an
operation of arranging a schematic ultrasonic probe manu-
ally at a position on a body mark corresponding to an
imaging region at the time of starting ultrasonic scanning.
Furthermore, the sonographer can grasp an approximate
scanning position visually at the time of starting the exami-
nation. As a result, according to the second embodiment, for
example, a burden on a sonographer can be reduced, and
time required for an ultrasonic examination can be shortened
to improve the workflow.

Third Embodiment

[0135] A sonographer performs scanning, for example, in
scanning order that has been set by default in an ultrasonic
examination. The sonographer can scan a region of interest,
such as a lesion, giving a priority thereto, when ultrasonic
scanning is performed by referring to a schematic diagram
to be archived. Therefore, in a third embodiment, a case in
which scanning order for plural regions in a breast in
ultrasonic scanning is set, as a scanning condition, by
referring to the region-of-interest information by the acquir-
ing function 171 and the setting-condition determining func-
tion 172 executed by the processing circuitry 170 of the
ultrasonic diagnostic device 100, for example, at the time of
starting ultrasonic scanning is explained.
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[0136] Note that a configuration example of a medical
information-processing system according to the third
embodiment is similar to the configuration example shown
in FIG. 1 except a part of function that is executed by the
acquiring function 171 and the setting-condition determin-
ing function 172 of the processing circuitry 170 included in
the ultrasonic diagnostic device 100.

[0137] The acquiring function 171 acquires region-of-
interest information that indicates a position of a region of
interest in a breast based on an X-ray image of the breast of
a subject. For example, the acquiring function 171 acquires
region-of-interest information that indicates a position of a
region of interest in a breast based on a result of interpre-
tation of an X-ray image of the breast of a subject. The
acquiring function 171 according to the third embodiment
acquires information about a position of a region of interest
on a schematic diagram for breast diagnosis schematically
expressing a breast acquired based on a result of interpre-
tation of an X-ray image of the breast of a subject as
region-of-interest information. For example, the acquiring
function 171 acquires the schematic diagram to be archived
shown in FIG. 6 or the schematic diagram to be archived
shown in FIG. 7 as the region-of-interest information.

[0138] The acquiring function 171 stores the acquired
region-of-interest information in the storage circuitry 160.
Thus, the storage circuitry 160 stores the region-of-interest
information. That is, the storage circuitry 160 stores infor-
mation about a position a region of interest on a schematic
diagram for breast diagnosis schematically expressing a
breast acquired based on an X-ray image of a breast of a
subject. For example, the storage circuitry 160 stores infor-
mation about a position of a region of interest on a schematic
diagram for breast diagnosis schematically expressing a
breast of a subject acquired based on a result of interpreta-
tion of an X-ray image of a breast of a subject.

[0139] The setting-condition determining function 172
sets a condition in ultrasonographic diagnosis for a breast by
referring to the region-of-interest information. The setting-
condition determining function 172 according to the third
embodiment refers to information about a position of a
region of interest and acquires scanning order for plural
regions of the breast in ultrasonic scanning as a setting
condition in ultrasonographic diagnosis of a breast.

[0140] FIG. 21 is a flowchart of a processing procedure of
the ultrasonic diagnostic device 100 according to a third
embodiment. As shown in FIG. 21, the acquiring function
171 acquires region-of-interest information based on a result
of interpretation from the mammography device 20 (step
S301). For example, the acquiring function 171 acquires a
“schematic diagram to be archive” as the region-of-interest
information.

[0141] Subsequently, the processing circuitry 170 sets an
imaging condition (step $302). For example, the processing
circuitry 170 sets an image quality, a display scale (display
depth), and a focus position. The processing circuitry 170
can set a display scale (display depth) or a focus position
similarly to the first embodiment.

[0142] Moreover, the setting-condition determining func-
tion 172 sets a protocol from information of the schematic
diagram (step S303). Details of step S303 are described later
using FIG. 22 to FIG. 24. After completion of the setting
processing by the setting-condition determining function
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172, the processing circuitry 170 controls ultrasonic scan-
ning by the ultrasonic probe 101, and starts imaging of an
ultrasonic image (step S304).

[0143] FIG. 22 to FIG. 24 are diagrams for explaining the
third embodiment. In FIG. 22, processing when a region of
interest is not included in a schematic diagram to be archived
is explained. In such a case, the setting-condition determin-
ing function 172 sets scanning order that has been set by
default, as a scanning condition. In the scanning order that
has been set by default, a sonographer scans the region A of
a breast as shown in a right drawing in FIG. 22 (step S401),
and subsequently scans the region step S402). The sonog-
rapher then scans the regions C, C' (step S403), and finally
scans the regions D, E (step S404). Note that the scanning
order set by default explained in FIG. 22 is only one
example, and different scanning order may be set by default
depending on a scanner or a facility.

[0144] Furthermore, the setting-condition determining
function 172 displays scanning order indicating a region
before scanning, a region being scanned, and a region after
scanning in respective different forms on the display 103 that
is referred to at the time of ultrasonic scanning. For example,
the setting-condition determining function 172 divides a
body mark for ultrasonic scanning into four, the region A,
the region B, the regions C and C', and the regions D and E,
and shows a region before scanning with dots, the region
being scanned in shades, and shows the region after scan-
ning in white, as shown in a right drawing in FIG. 22.
[0145] The setting-condition determining function 172
shows the entire region in the body mark with dots indicat-
ing it is before scanning, as shown in the right drawing in
FIG. 22, at the time of start. Subsequently, the setting-
condition determining function 172 shows the region A that
is scanned first in shades indicating that it is being scanned
at step S401, and shows the rest of the regions, the region B,
the regions C and C', and the regions D and E in dots
indicating that it is before scanning.

[0146] The setting-condition determining function 172
then shows the region B to be scanned next in shades
indicating that it is being scanned at step S402 after comple-
tion of scanning of the region A, and shows the rest of the
regions, the regions C and C' and the regions D and E with
dots indicating that it is before scanning.

[0147] Furthermore, the setting-condition determining
function 172 shows the regions C and C' to be scanned next
in shades indicating that it is being scanned at step S403
after completion of scanning of the region B, and shows the
region A and the region B subjected to scanning in white,
and shows the remaining regions D and E with dots indi-
cating that it is before scanning. Subsequently, the setting-
condition determining function 172 shows the regions D and
E to be scanned next in shades indicating that it is being
scanned after completion of scanning of the regions C and
C' at step S404, and shows the region A, the region B, and
the regions C and C' subjected to scanning in white. The
setting-condition determining function 172 then shows the
entire region in white indicating that scanning is finished,
after completion of scanning of the regions D and E.
[0148] In the example shown in FIG. 22, processing when
a region of interest is not included in the schematic diagram
to be archived has been explained. On the other hand, when
a region of interest is included in the schematic diagram to
be archived, a region including the region of interest can be
given a priority to be scanned, not following the scanning
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order set by default. Therefore, a case in which the setting-
condition determining function 172 gives a higher priority in
scanning order to a region that corresponds to information of
a position of a region of interest out of plural regions in a
breast is explained by using FIG. 23.

[0149] In the example shown in FIG. 23, it is assumed that
a region of interest is included in the region B in the
schematic diagram to be archived as shown in FIG. 6. In
such a case, the setting-condition determining function 172
gives a high priority in scanning order to the region B as
shown in the right drawing in FIG. 23, in the scanning order
set by default shown in FIG. 22. That is, in the scanning
order in which a high priority is given to the region B in
scanning order, as shown in the right drawing in FIG. 23, the
sonographer scans the region B of the breast (step S501),
and then scans the region A (step S502). The sonographer
then scans the regions C and C' (step $503), and finally scans
the regions D and E (step S504).

[0150] The setting-condition determining function 172
displays a region before scanning, a region being scanned,
and a region after scanning in respective different forms on
the display 103 that is referred to at the time of ultrasonic
scanning as shown in the right drawing in FIG. 23, also in
the case of giving a high priority in scanning order to a
region that corresponds to region-of-interest information.
[0151] In the example shown in FIG. 23, a case of giving
a priority to a region including a region of interest to be
scanned has been explained. However, the setting-condition
determining function 172 can be configured to set only a
region that corresponds to information of a position of a
region of interest to a scanning region in ultrasonic scanning,
out of plural regions in a breast. In an example shown in
FIG. 24, a case in which a region of interest is included in
the region B in the schematic diagram to be archived is
explained. In such a case, the setting-condition determining
function 172 scans the region B (step S601), and ends the
processing. Moreover, the setting-condition determining
function 172 displays, as shown in the right drawing in FIG.
24, a region before scanning, a region being scanned, and a
region after scanning in respective different forms on the
display 103 that is referred to at the time of ultrasonic
scanning. In such a case, the setting-condition determining
function 172 shows only the region B with dots indicating
that it is before scanning, and shows the other regions A, C
and C', and D and E in white indicating that it is after
scanning. The setting-condition determining function 172
then shows the region B to be scanned first in shades
indicating that it is being scanned at step S601, and shows
the remaining regions A, C and C', and D and E in white
indicating that it is after scanning. After completion of
scanning of the region B, the setting-condition determining
function 172 shows all of the regions in white indicating that
it is after scanning.

[0152] As described, in the third embodiment, a position
of region of interest on a schematic diagram for breast
diagnosis schematically expressing a breast is acquired as
region-of-interest information, and the region-of-interest
information is referred to at the time of ultrasonographic
diagnosis, to set scanning order for plural regions of a breast
in ultrasonic scanning as a scanning condition. Thus, accord-
ing to the third embodiment, for example, a sonographer can
examine a region of interest suspected to be a lesion first,
giving a priority thereto. Furthermore, a sonographer can
grasp scanning order visually at the time of starting an
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examination. As a result, according to the third embodiment,
for example a burden on a sonographer can be reduced, and
time required for an ultrasonic examination can be shortened
to improve the workflow.

[0153] Although it has been explained, in the third
embodiment, that scanning order is set by referring to a
position of a region of interest based on a result of inter-
pretation of a mammographic image, embodiments are not
limited thereto. For example, there is a case that a blind area
that is a region that cannot be imaged in mammographic
imaging is present among regions of a breast. Considering
such a problem, the ultrasonic diagnostic device 100 accord-
ing to the third embodiment can be configured to set
scanning order by referring to a position of a blind area.
[0154] FIG. 25 depicts a blind area in imaging an MLO
image, and FIG. 26 depicts a blind area in imaging a CC
image. For example, as shown in FIG. 25, in imaging of an
MLO image, blind areas 301 tend to be produced at an upper
inner side (refer to a left drawing in FIG. 25) and a lower
portion (refer to a right drawing in FIG. 25) of a breast.
Moreover, for example, as shown in FIG. 26, in imaging of
a CC image, blind areas 302 tend to be produced at an upper
portion (refer to a left drawing in FIG. 26) and a side close
to an outer armpit (refer to a right drawing in FIG. 26).
[0155] For example, when a lesion is included in a blind
area produced in imaging of an MLO image or imaging of
a CC image, there is a case in which a region of interest is
not set in at least one of the MLO image and the CC image.
For example, as shown in the left drawing in FIG. 25, when
a lesion is present in the blind area on the upper inner side
of the breast, it is possible that the lesion is not shown in the
MLO image, and as a result, a region of interest is not set in
the MLO image. Furthermore, for example, as shown in the
left drawing in FIG. 26, when a lesion is present in the blind
area in an upper portion of the breast, it is possible that the
lesion is not shown in the CC image, and as a result, a region
of interest is not set in the CC image.

[0156] Considering such a problem, for example, when a
region of interest is not set in at least one of an MLO image
and a CC image, information indicating a blind area can be
displayed on a schematic diagram of a breast. In such a case,
for example, in the image processing device 30, the position
specifying function 35e¢ further identifies whether a blind
area is produced based on a mammographic image. The
position specifying function 35e then generates a schematic
diagram to be archived that indicates position information of
ablind area on the schematic diagram, in addition to position
information of a region of interest on the schematic diagram,
based on a result of identification. Subsequently, for
example, the ultrasonic diagnostic device 100 further out-
puts the position information of the blind area on the
schematic diagram together with the position information of
the region of interest on the schematic diagram, based on the
schematic diagram to be archived that is generated by the
position specifying function 35e.

[0157] Referring to the schematic diagram to be archived,
and when determining that a blind area is produced, the
setting-condition determining function 172 can give a pri-
ority in order of scanning to a region in which the blind area
is produced.

[0158] Moreover, the setting-condition determining func-
tion 172 can be configured to automatically specify an
application to be used at the time of imaging by the
ultrasonic diagnostic device 100 based on a finding of a
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mammographic image. For example, when calcification is
found from information of a region of interest set in a
mammographic image, the setting-condition determining
function 172 applies a protocol that an application of facili-
tating observation of calcified condition starts easily. More-
over, for example, for a phyma that is difficult to be
identified whether it is benign or malignant, the setting-
condition determining function 172 applies a protocol that
enables to easily image a color Doppler image from which
information on blood flow can be acquired, or an elastog-
raphy image from which information on hardness of the
phyma can be acquired.

Another Embodiment

[0159] Embodiments are not limited to the embodiments
described above.

[0160] For example, although it has been explained, in the
above embodiments, that region-of-interest information (po-
sition of a region of interest in a breast, size of the region of
interest, size of a breast, and position of a region of interest
on a schematic diagram for breast diagnosis schematically
expressing a breast) is acquired based on a result of inter-
pretation of a X-ray image of a breast of a subject made by
a doctor, such as an interpreting doctor, embodiments are not
limited thereto. For example, the acquiring function 171 can
acquire region-of-interest information based on information
that is added by a technician that refers to an X-ray image.
For example, a technician refers to an X-ray image, and
stores “breast region information (size of breast)”, “distance
from body surface to ROI”, and “size/shape of phyma”
associating with each other in the storage circuitry 34.
Alternatively, a technician refers to an X-ray image, and
generates a schematic diagram to be archived, adding a mark
at a position of a region of interest on a schematic diagram
for breast diagnosis schematically expressing a breast. The
technician then stores the generated schematic diagram to be
archived in the storage circuitry 34, associating with a
patient 1D that is assigned to a subject of examination. That
is, the acquiring function 171 acquires region-of-interest
information (information about at least one of a position of
aregion of interest in a breast, a size of the region of interest,
a size of the breast, and a position of a region of interest on
a schematic diagram for breast diagnosis schematically
expressing the breast) that is acquired based on an X-ray
image of the breast of the subject. The acquiring function
171 then stores the acquired region-of-interest information
in the storage circuitry 160. Thus, the storage circuitry 160
stores the region-of-interest information (information about
at least one of a position of the region of interest in the
breast, the size of the region of interest, the size of the breast,
and the position of the region of interest on the schematic
diagram for breast diagnosis schematically expressing the
breast) that is acquired based on the X-ray image of the
breast of the subject.

[0161] Thereis a case that a mammographic image is read
again after imaging by the ultrasonic diagnostic device 100,
referring to a result of interpretation of an ultrasonic image.
Considering such a case, it can be controlled to display
mammographic images in optimal order at the time of
reading the mammographic image, by transmitting position
information of a region of interest that is set based on a result
of interpretation of an ultrasonic image that is imaged by the
ultrasonic diagnostic device 100 to the image processing
device 30.
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[0162] 1In such a case, the processing circuitry of the
ultrasonic diagnostic device 100 further executes a position
specifying function. The position specifying function iden-
tifies position information of a region of interest that is set
in an ultrasonic image. The position specifying function then
transmits the identified position information of the region of
interest to the image processing device 30. The processing
circuitry 35 of the image processing device 30 further
executes an image reading function. The image reading
function switches between an MLO image and a CC image
determining which is prioritized to be displayed, based on
the position information of the region of interest identified
by the position specifying function. Thus, in a total judge-
ment phase, the workflow of interpreting mammographic
images can be optimized by linking to a result of interpre-
tation of an ultrasonic image.

[0163] Although it has beer explained, in the above
embodiment, that the acquiring function 171 and the setting-
condition determining function 172 are executed in the
ultrasonic diagnostic device 100, embodiments are not lim-
ited thereto. For example, it can be configured to executed
the acquiring function 171 and the setting-condition deter-
mining function 172 in the image processing device 30.
Alternatively, it can be configured to execute the acquiring
fanction 171 in the image processing device 30, and the
setting-condition determining function 172 in the ultrasonic
diagnostic device 100.

[0164] In the explanation of the embodiments described
above, the illustrated respective components of the respec-
tive devices are of functional concepts, and it is not neces-
sarily required to be configured physically as illustrated.
That is, a specific form of distribution and integration of the
respective devices is not limited to the one illustrated, but all
or a part thereof can be configured be distributed or inte-
grated functionally or physically in arbitrary units according
to various kinds of loads, a use condition, and the like.
Furthermore, as for the respective functions executed in the
respective devices, all or a part thereof can be implemented
by a CPU and a program that is analyzed and executed by
the CPU, or can be implemented as hardware by wired logic.
[0165] Moreover, the control method explained in the
above embodiments can be implemented by executing a
control program that is prepared in advance by a computer,
such as a personal computer and a workstation. This control
program can be distributed through a network such as the
Internet. Furthermore, this control program can be stored in
a computer-readable recording medium, such as a hard disk,
an FD, a CD-ROM, an MO, and a DVD, and can be executed
by being read from the recording medium by a computer.
[0166] According to at least one of the embodiment
explained above, the workflow can be improved in efficiency
in an examination using both mammographic images and
ultrasonic images.

[0167] 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,
various omissions, substitutions and changes in the form of
the embodiments described herein may be made without
departing from the spirit of the inventions. The accompa-
nying claims and their equivalents are intended to cover
such forms or modifications as would fall within the scope
and spirit of the inventions.
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What is claimed is:
1. A medical image-processing apparatus comptrising:
storage circuitry configured to store information about at
least one of a position of a region of interest in a breast,
a size of the region of interest, and a size of the breast,
the information acquired based on an X-ray image of a
breast of a subject; and
setting-condition determining circuitry configured to
acquire a setting condition in ultrasonographic diagno-
sis for the breast based on the information about at least
one of the position of the region of interest, the size of
the region of interest, and the size of the breast.
2. The medical image-processing apparatus according to
claim 1, wherein
the storage circuitry stores a distance to the region of
interest from a body surface at the time of imaging the
X-ray image, as the information of the position of the
region of interest in the breast, and
the setting-condition determining circuitry refers to the
distance to the region of interest from the body surface
at the time of imaging the X-ray image, and acquires a
transmission condition that a position according to the
distance to the region of interest from the body surface
on which an ultrasonic probe to perform ultrasonic
scanning abuts is a focus position in the ultrasonic
scanning.
3. The medical image-processing apparatus according to
claim 2, wherein
the setting-condition determining circuitry arranges, on an
ultrasonic image that is generated by the ultrasonic
scanning, a mark that indicates a focus position in the
ultrasonic scanning acquired as the setting condition, to
display on a display that is to be referred to at the time
of ultrasonic scanning.
4. The medical image-processing apparatus according to
claim 1, wherein
the setting-condition determining circuitry acquires a size
of a mark that indicates an observation subject region
according to the size of the region of interest as the
setting condition, and arranges the mark that indicates
the observation subject region acquired as the setting
condition on an ultrasonic image generated by ultra-
sonic scanning, to display on a display that is to be
referred to at the time of the ultrasonic scanning.
5. The medical image-processing apparatus according to
claim 1, wherein
the setting-condition determining circuitry acquires a dis-
play depth of an ultrasonic image that is generated by
ultrasonic scanning at a position according to the size
of a breast, as the setting condition.
6. The medical image-processing apparatus according to
claim 1, wherein
the storage circuitry further stores information of position
of a region of interest on a schematic diagram for breast
diagnosis, based on an X-ray image of a breast of a
subject, the schematic diagram schematically express-
ing the breast, and
the setting-condition determining circuitry acquires scan-
ning order in ultrasonic scanning for a plurality of
regions in the breast by referring to the information of
the position of the region of interest, as the setting
condition.
7. The medical image-processing apparatus according to
claim 6, wherein
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the setting-condition determining circuitry sets only a
region that corresponds to the information on the
position of the region of interest to a scanning region in
the ultrasonic scanning, out of a plurality of regions in
the breast.

8. The medical image-processing apparatus according to

claim 6, wherein

the setting-condition determining circuitry gives a priority
in the scanning order to a region that corresponds to the
information on the position of the region of interest, out
of a plurality of regions in the breast.

9. The medical image-processing apparatus according to

claim 6, wherein

the setting-condition determining circuitry displays scan-
ning order that is expressed with a region before
scanning, a region being scanned, and a region after
scanning in respective different forms, on a display that
is to be referred to at the time of the ultrasonic
scanning.

10. A medical image-processing apparatus comprising:

storage circuitry configured to store information on a
position of a region of interest in a schematic diagram
for breast diagnosis acquired based on an X-ray image
of a breast of a subject, the schematic diagram sche-
matically expressing the breast; and

setting-condition determining circuitry configured to
acquire, at the time of starting ultrasonic scanning, a
position at which information indicating a position on
which an ultrasonic probe abuts is arranged on a
schematic diagram for ultrasonic scanning by referring
to the information on a position of the region of
interest, and display a schematic diagram for ultrasonic
scanning on which the information indicating the posi-
tion on which the ultrasonic probe abuts is arranged at
the acquired position, on a display that is to be referred
to at the time of the ultrasonic scanning.

11. The medical image-processing apparatus according to

claim 10, wherein

the setting-condition determining circuitry further
arranges information that indicates a distance between
the position at which the ultrasonic probe abuts and a
nipple on the schematic diagram for the ultrasonic
scanning.

12. The medical image processing apparatus according to

claim 10, wherein

the setting-condition determining circuitry acquires scan-
ning order in ultrasonic scanning for a plurality of
regions in the breast by referring to the information of
the position of the region of interest. as the setting
condition.

13. The medical image-processing apparatus according to

claim 12, wherein

the setting-condition determining circuitry sets only a
region that corresponds to the information on the
position of the region of interest to a scanning region in
the ultrasonic scanning, out of a plurality of regions in
the breast.

14. The medical image-processing apparatus according to

claim 12, wherein

the setting-condition determining circuitry gives a priority
in the scanning order to a region that corresponds to the
information on the position of the region of interest, out
of a plurality of regions in the breast.



US 2017/0128037 A1

15. The medical image-processing apparatus according to

claim 12, wherein

the setting-condition determining circuitry displays scan-
ning order that is expressed with a region before
scanning, a region being scanned, and a region after
scanning in respective different forms, on a display that
is 10 be referred to at the time of the ultrasonic
scanning.

16. An ultrasonic diagnostic device comprising:

storage circuitry configured to store information about at
least one of a position of a region of interest in a breast,
a size of the region of interest, and a size of the breast,
the information acquired based on an X-ray image of a
breast of a subject; and

setting-condition determining circuitry configured to
acquire a setting condition in ultrasonographic diagno-
sis for the breast based on the information about at least
one of the position of the region of interest, the size of
the region of interest, and the size of the breast.
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17. An ultrasonic diagnostic device comprising:

storage circuitry configured to store information on a
position of a region of interest in a schematic diagram
for breast diagnosis acquired based on an X-ray image
of a breast of a subject, the schematic diagram sche-
matically expressing the breast; and

setting-condition determining circuitry configured to
acquire, at the time of starting ultrasonic scanning, a
position at which information indicating a position on
which an ultrasonic probe abuts is arranged on a
schematic diagram for ultrasonic scanning by referring
to the information on a position of the region of
interest, and display a schematic diagram for ultrasonic
scanning on which the information indicating the posi-
tion on which the ultrasonic probe abuts is arranged at
the acquired position, on a display that is to be referred
to at the time of the ultrasonic scanning.
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