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(57) ABSTRACT

An ultrasound diagnostic system includes an ultrasound
diagnostic device that creates test images of an intima-media
thickness of a blood vessel, a workstation connected to the
ultrasound diagnostic device, and a database that sequen-
tially stores the test images created by the ultrasound diag-
nostic device. The workstation includes an input unit for
allowing a user to input various kinds of information, a
display unit, a workstation control unit that retrieves test
images in past tests for the patient as past images from the
test images stored in the database to make the display unit
display the past images stored in the database as thumbnails,
after a current image that is a test image of a current test are
created for the patient by the ultrasound diagnostic device,

(51) Imt. ClL and a test report creation unit that automatically creates a test
AG6IB 8/08 (2006.01) report on the basis of the current image, and at least one past
A6IB 8/14 (2006.01) image selected by the user via the input unit from the past
AG6IB 8/00 (2006.01) images displayed as the thumbnails on the display unit.
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ULTRASOUND DIAGNOSTIC SYSTEM AND
METHOD OF CONTROLLING
ULTRASOUND DIAGNOSTIC SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of PCT Interna-
tional Application No. PCT/JP2017/016546 filed on Apr. 26,
2017, which claims priority under 35 U.S.C. § 119(a) to
Japanese Patent Application No. 2016-177816 filed on Sep.
12, 2016. The above application is hereby expressly incor-
porated by reference, in its entirety, into the present appli-
cation.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an ultrasound
diagnostic system and a method of controlling an ultrasound
diagnostic system, and particularly, to an ultrasound diag-
nostic system that automatically creates a test report of an
intima-media thickness of a blood vessel.

2. Description of the Related Art

[0003] In the medical field, ultrasound diagnostic devices
using ultrasound images have been put to practical use.
Generally, in this type of ultrasound diagnostic devices, a
patient is scanned with an ultrasound beam from an ultra-
sound probe in which an array transducer is built, the
ultrasound probe receives ultrasound echoes from the
patient, and an ultrasound image is created by electrically
processing received signals.

[0004] Additionally, in the ultrasound diagnostic devices,
for example, in order to obtain information on circulatory
organ system disease, such as arteriosclerosis, ultrasound
waves can be transmitted and received toward a blood
vessel, and an intima-media thickness (IMT) or the like of
the blood vessel can be obtained on the basis of the obtained
received signals. The value of this intima-media thickness
varies with the progress of the circulatory organ system
disease, such as arteriosclerosis, the state of the circulatory
organ system disease, such as arteriosclerosis, can be esti-
mated by monitoring the value. Thus, a user, for example, a
doctor or a test engineer may explain diagnostic results of
the circulatory organ system disease, such as arteriosclerosis
while making the patient view test results of the intima-
media thickness of the blood vessel. As a technique for
performing such diagnosis, for example, JP2005-000390A
discloses an ultrasound diagnostic device that creates a test
image of the intima-media thickness of the blood vessel, and
outputs a report showing this test image.

SUMMARY OF THE INVENTION

[0005] However, the report output by the ultrasound image
diagnostic device disclosed in JP2005-000390A shows only
a test image created in a test that is currently performed as
the test image of the intima-media thickness. Therefore,
secular changes in the same patient’s intima-media thickness
cannot be ascertained. Additionally, in order to ascertain the
secular changes in the intima-media thickness of the same
patient and to reflect test images of the intima-media thick-
ness required in past tests in the report, the user has to
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retrieve past test results from a database or the like, sub-
stantial time and effort is taken, which may hinder quick
diagnosis.

[0006] The invention has been made in order to solve such
related-art problems, and an object thereof is to provide an
ultrasound diagnostic system and a method of controlling an
ultrasound diagnostic system that automatically create a test
report that makes it possible to ascertain secular changes in
the intima-media thickness of a blood vessel.

[0007] The ultrasound diagnostic system related to the
invention is an ultrasound diagnostic system including an
ultrasound diagnostic device that transmits an ultrasound
beam toward a patient from an array transducer, receives an
ultrasound echo from the patient, and creates a test image of
an intima-media thickness of a blood vessel, and a work-
station connected to the ultrasound diagnostic device. The
ultrasound diagnostic system comprises a database that
sequentially stores the test image created by the ultrasound
diagnostic device. The workstation includes an input unit for
allowing a user to input various kinds of information, a
display unit, a workstation control unit that retrieves a test
image in a past test for the patient as a past image from the
test image stored in the database to make the display unit
display the past image as a thumbnail after a current image
that is a test image of a current test is created for the patient
by the ultrasound diagnostic device, and a test report cre-
ation unit that automatically creates a test report on the basis
of the current image and at least one past image selected by
the user via the input unit from the past image displayed as
the thumbnail on the display unit.

[0008] Additionally, it is preferable that the ultrasound
diagnostic device measures the intima-media thickness on
the basis of the test image and attaches a measurement value
of the intima-media thickness to the test image, and the test
report creation unit automatically creates the test report
showing a measurement value of the intima-media thickness
attached to the current image, a measurement value of the
intima-media thickness attached to the past image, the
current image, and the past image.

[0009] Moreover, it is preferable that the ultrasound diag-
nostic device further includes a tag creation unit that creates
an information tag including the measurement value of the
intima-media thickness, and a tag attachment unit that
attaches the information tag created by the tag creation umt
to the test image.

[0010] Tt is possible to adopt a configuration in which the
workstation further includes a priority determination unit
that gives a priority to the past image, and the workstation
control unit makes the display unit display the past image as
a thumbnail so as to be arranged in order of a higher priority
given by the priority determination unit.

[0011] Additionally, the priority determination unit can
give a higher priority to the past image to which the
measurement value of the intima-media thickness is attached
than the past image to which the measurement value of the
intima-media thickness is not attached.

[0012] Moreover, the priority determination unit may give
a higher priority to the past image of the same test part as a
test part of the current image than the past image of a test
part different from the test part of the current image.
[0013] Additionally, the priority determination unit may
give a higher priority to the past image to which the same
body mark and probe mark as a body mark and a probe mark
given to the current image are given than the past image to
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which the same body mark and probe mark as the body mark
and the probe mark given to the current image are not given.
[0014] Moreover, the priority determination unit may per-
form pattern matching between the past image to which the
higher priority is given and the current image, and performs
ranking of the priority in accordance with a level of simi-
larity.

[0015] Tt is possible to adopt a configuration in which the
database stores reference values of the intima-media thick-
ness for each sex and age in advance, and the test report
creation unit automatically creates the test report further
showing the reference values according to the patient.
[0016] The ultrasound diagnostic device may include an
elastic index calculation unit that calculates an elastic index
of the blood vessel on the basis of the test image, and the test
report creation unit automatically creates the test report
further showing the elastic index calculated by the elastic
index calculation unit.

[0017] It is possible to adopt a configuration in which the
workstation control unit makes the ultrasound diagnostic
device create a test image again from data before image
processing before image processing for creating the past
image is performed in a case where the past image to which
the measurement value of the intima-media thickness is not
given is present and the data before image processing is
present, and the ultrasound diagnostic device attaches the
measurement value of the intima-media thickness obtained
by the test image created again to the test image.

[0018] Additionally, the method of controlling an ultra-
sound diagnostic system is a method of controlling an
ultrasound diagnostic system including an ultrasound diag-
nostic device that transmits an ultrasound beam toward a
patient from an array transducer, receives an ultrasound echo
from the patient, and creates a test image of an intima-media
thickness of a blood vessel, and a workstation connected to
the ultrasound diagnostic device. The method comprises
sequentially storing the test image created by the ultrasound
diagnostic device in a database; retrieving a test image in a
past test for the patient as a past image from the test image
stored in the database to display the past image as a
thumbnail on a display unit of the workstation after a current
image that is a test image of a current test is created for the
patient by the ultrasound diagnostic device; and automati-
cally creating a test report on the basis of the current image
and at least one past image selected by the user from the past
image displayed as the thumbnail on the display unit.
[0019] According to the invention, provided is an ultra-
sound diagnostic system including the ultrasound diagnostic
device that transmits the ultrasound beam toward the patient
from the array transducer, receives the ultrasound echo from
the patient, and creates the test image of the intima-media
thickness of the blood vessel, and the workstation connected
to the ultrasound diagnostic device. The ultrasound diag-
nostic system comprises the database that sequentially stores
the test image created by the ultrasound diagnostic device.
The workstation includes an input unit for allowing the user
to input the various kinds of information, a display unit, the
workstation control unit that retrieves the test image in the
past test for the patient as the past image from the test image
stored in the database to make the display unit display the
past image as the thumbnail after the current image that is
the test image of the current test is created for the patient by
the ultrasound diagnostic device, and the test report creation
unit that automatically creates the test report on the basis of
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the current image and at least one past image selected by the
user via the input unit from the past image displayed as the
thumbnail on the display unit. Thus, the test report that
makes it possible to ascertain secular changes in the intima-
media thickness of the blood vessel can be automatically
created.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic system related to Embodi-
ment 1 of the invention.

[0021] FIG. 2 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic device of Embodiment 1.
[0022] FIG. 3 is a block diagram illustrating an internal
configuration of a receiving circuit.

[0023] FIG. 4 is a block diagram illustrating an internal
configuration of an image creation unit.

[0024] FIG. 5is a view illustrating the configuration of an
intima-media complex.

[0025] FIG. 6 is a block diagram illustrating the configu-
ration of a workstation of Embodiment 1.

[0026] FIG. 7 is a view illustrating past images that are
displayed as thumbnails in a display unit of the workstation
in Embodiment 1.

[0027] FIG. 8 is a flowchart illustrating the operation of
Embodiment 1.
[0028] FIG. 9 is a flowchart illustrating an intima-media

thickness test in Embodiment 1.

[0029] FIG. 10 is a flowchart illustrating image retrieval in
Embodiment 1.

[0030] FIG. 11 is a view illustrating a test report.

[0031] FIG. 12 is a view illustrating current images that

are displayed as thumbnails in a display unit of a workstation
in a modification example of Embodiment 1.

[0032] FIG. 13 is a view illustrating an example of a body
mark and a probe mark.

[0033] FIG. 14 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic system related to the
modification example of Embodiment 1.

[0034] FIG. 15 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic device of Embodiment 2.
[0035] FIG. 16 is a block diagram illustrating the configu-
ration of an ultrasound diagnostic device of Embodiment 3.
[0036] FIG. 17 is a flowchart illustrating image retrieval in
Embodiment 3.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0037] Hereinafter, embodiments of the invention will be
described with reference to the attached to drawings.

Embodiment 1

[0038] The configuration of an ultrasound diagnostic sys-
tem related to Embodiment 1 of the invention is illustrated
in FIG. 1. The ultrasound diagnostic system comprises an
ultrasound diagnostic device 1 and a workstation 3, and the
workstation 3 is connected to the ultrasound diagnostic
device 1 via a connection line 2. This connection can be
configured, for example, by a wired local area network
(LAN), a wireless LAN, a wide area network (WAN), or
other computer networks.

[0039] The ultrasound diagnostic device 1 is configured as
illustrated in FIG. 2, includes an ultrasound probe 11 in
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which an array transducer 11A is built, and a transmitting
circuit 12 and a receiving circuit 13 are connected to the
array transducer 11A of the ultrasound probe 11. An image
creation unit 14 is connected to the receiving circuit 13, and
a display unit 16 is connected to the image creation unit 14
via a display control unit 15.

[0040] Additionally, an intima-media thickness (IMT)
measurement unit 17 is connected to the image creation unit
14, the display control unit 15 is connected to the IMT
measurement unit 17, and a tag attachment unit 19 is
connected to the IMT measurement unit 17 via a tag creation
unit 18. The tag attachment unit 19 is connected also to the
image creation unit 14. Additionally, a communication unit
20 is connected to the tag creation unit 18 and the tag
attachment unit 19.

[0041] A device control unit 21 is connected to the trans-
mitting circuit 12, the receiving circuit 13, the image cre-
ation unit 14, the display control unit 15, the IMT measure-
ment unit 17, the tag creation unit 18, the tag attachment unit
19, and the communication unit 20, respectively. Addition-
ally, an input unit 22 and a storage unit 23 are connected to
the device control unit 21, respectively.

[0042] The array transducer 11A of the ultrasound probe
11 has a plurality of elements (ultrasound transducers) that
are arranged in one dimension or two dimensions. These
elements transmit ultrasound waves in accordance with
driving signals supplied from the transmitting circuit 12 and
receive ultrasound echoes from a patient to output the
received signals. The respective elements are configured, for
example, using oscillators in which electrodes are formed at
both ends of piezoelectric bodies including piezoelectric
ceramics represented by lead zirconate titanate (PZT), poly-
mer piezoelectric elements represented by poly vinylidene di
fluoride (PVDF), and piezoelectric single crystals repre-
sented by lead magnesium niobate-lead titanate (PMN-PT).

[0043] In a case where a pulse-like or continuous-wave-
like voltage is applied to the electrodes of such oscillators,
piezoelectric bodies expand and contract, pulse-like or con-
tinuous-wave ultrasound waves are generated from the
respective oscillators, and an ultrasound beam is formed by
synthesis of those ultrasound waves. Additionally, the
respective oscillators receive the propagating ultrasound
waves, thereby expanding and contracting to generate elec-
trical signals, and the electrical signals are output as received
signals of the ultrasound waves.

[0044] The transmitting circuit 12 includes, for example, a
plurality of pulse generators and adjusts the amounts of
delay of the respective driving signals to supply the adjusted
amounts of delay to the plurality of elements such that the
ultrasound waves transmitted from the plurality of elements
of the array transducer 11A form the ultrasound beam, on the
basis of on a transmission delay pattern selected in accor-
dance with a control signal from the device control unit 21.

[0045] As illustrated in FIG. 3, the receiving circuit 13 has
a configuration in which an amplification unit 24 and an
analog/digital (AD) conversion unit 25 are connected in
series. The receiving circuit 13 amplifies the received signals
output from the respective elements of the array transducer
11A with the amplification unit 24 and creates digital
element data obtained by being AD-converted with the AD
conversion unit 25.

[0046] As illustrated in FIG. 4, the image creation unit 14
has a configuration in which a signal processing unit 26, a
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digital scan converter (DSC) 27, and an image processing
unit 28 are sequentially connected in series.

[0047] The signal processing unit 26 performs reception
focus processing by delaying received data output from the
receiving circuit 13 in accordance with a set sonic speed on
the basis of a reception delay pattern selected in accordance
with the control signal from the device control unit 21,
thereby performing addition (phasing addition). Sound ray
signals in which the ultrasound echoes are focused are
created by this reception focus processing. Moreover, the
signal processing unit 26 performs correction of damping,
resulting from distances in accordance with the depths of the
reflection positions of the ultrasound waves, with respect to
the sound ray signals, and performs envelope detection
processing, thereby creating brightness-mode (B-mode) test
image signals that are tomographic image information on the
tissue within the patient.

[0048] Here, a test image created in a test currently
performed for the patient by the ultrasound diagnostic
device 1, that is, the current test, is defined as a current
image. Additionally, a test image created in a test performed
in the past is defined as a past image.

[0049] The DSC 27 converts the test image signals created
by the signal processing unit 26 into image signals according
to a scanning mode of normal television signals (raster
conversion).

[0050] The image processing unit 28 outputs the test
image signals to the IMT measurement unit 17, the display
control unit 15, and the tag attachment unit 19 after various
kinds of required image processing, such as gradation pro-
cessing, is performed on the test image signals input from
the DSC 27.

[0051] Here, the structure of a blood vessel inside a
patient’s body will be described with reference to FIG. 5.
FIG. 5 illustrates a cross-section in a direction in which the
blood vessel V extends, and a blood vessel anterior wall near
a patient’s body surface SF and a blood vessel posterior wall
far from a patient’s body surface S are illustrated in FIG. 5.
These blood vessel walls are formed of three layers of an
intima, a media, and a tunica, respectively, and one obtained
by combining the intima and the media together is referred
to as an intima-media complex.

[0052] The IMT measurement unit 17 performs image
analysis of the test image signals created by the image
creation unit 14 to detect the intima-media complex of the
blood vessel, automatically measures the thickness of the
detected intima-media complex, and outputs the measured
intima-media thickness to the display control unit 15 and the
tag creation unit 18. In addition, in this case, the thickness
of the intima-media complex can be manually measured. For
example, the display unit 16 may be made to display the test
image created by the image creation unit 14 and to display
a caliper on the test image, a lumen-intima boundary and a
media-tunica boundary may be manually and sequentially
specified, and a distance between these boundaries may be
measured as the thickness of the intima-media complex.

[0053] The display control unit 15 makes the display unit
16 to display the test image on the basis of the test image
signals created by the image creation unit 14. In this case,
the current image that is the test image of the current test is
displayed on the display unit 16. Additionally, the intima-
media thickness measured by the IMT measurement unit 17
may be displayed together with the test image.
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[0054] The display unit 16 includes, for example, display
devices, such as a liquid crystal display (LCD) and displays
the test image under the control of the display control unit
15.

[0055] The input unit 22 is for a user, for example, a
doctor, or test engineer to perform an input operation and
can be formed from a keyboard, a mouse, a trackball, a touch
panel, and the like. Various kinds of information, such as a
patient ID (identification), a patient’s name, a patient’s age,
a patient’s sex, and a test part for identifying the patient, are
input to the ultrasound diagnostic device 1 via the input unit
22 by the user’s input operation.

[0056] Here, a character string representing various kinds
of information, such as the patient 1D, the test part, a
measurement value of the intima-media thickness, and a
date on which the test is performed, is defined as an
information tag. This information tag is for being attached to
the test image, and the information included in the infor-
mation tag can be associated with the test image by attaching
the information tag to the test image.

[0057] The tag creation unit 18 creates the information tag
on the basis of the measurement value of the intima-media
thickness measured by the IMT measurement unit 17 and the
various kinds of information input via the input unit 22 by
the user.

[0058] The tag attachment unit 19 attaches the information
tag created by the tag creation unit 18 to the test image
signals created by the image creation unit 14. The test image
signals are constituted of digitized data, so that the infor-
mation tag constituted of the character string can be attached
thereto.

[0059] The communication unit 20 connects the ultra-
sound diagnostic device 1 to other devices and has a function
of transmitting and receiving data with respect to the con-
nected other devices. Accordingly, the ultrasound diagnostic
device 1 and the workstation 3 are connected to each other
and can perform communication for transmitting and receiv-
ing various kinds of data, such as the test image.

[0060] The device control unit 21 controls the communi-
cation unit 20 and transmits the test image, to which the
information tag is attached, to the workstation 3, after the
information tag is attached to the test image by the tag
attachment unit 19.

[0061] Additionally, the device control unit 21 performs
control of the transmitting circuit 12, the receiving circuit
13, the image creation unit 14, the display control unit 15,
the IMT measurement unit 17, the tag creation unit 18, and
the tag attachment unit 19 on the basis of a command input
to the input unit 22 by the user.

[0062] The storage unit 23 stores operating programs or
the like and can be configured using a memory medium,
such as a hard disk, a flexible disk, a magneto-optical (MO)
disk, a magnetic tape (MT), a random access memory
(RAM), a compact disk read only memory (CD-ROM), a
digital versatile disk read only memory (DVD-ROM), a
secure digital card (SD card), a compact flash card (CF
card), or a universal serial bus memory (USB memory).
[0063] In addition, although the image creation unit 14,
the display control unit 15, the IMT measurement unit 17,
the tag creation unit 18, the tag attachment unit 19, and the
device control unit 21 are constituted of a central processing
unit (CPU) and operating programs for making the CPU
perform various kinds of processing, these may be config-
ured with a digital circuit. Additionally, the image creation
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unit 14, the display control unit 15, the IMT measurement
unit 17, the tag creation unit 18, the tag attachment unit 19,
and the device control unit 21 may be configured so as to be
partially or entirely integrated into one CPU.

[0064] The workstation 3 is configured as illustrated in
FIG. 6 and includes a workstation control unit 31. A priority
determination unit 32, a display unit 33, a test report creation
unit 34, a communication unit 35, a storage unit 36, a
database 37, and an input unit 38 are connected to the
workstation control unit 31, respectively.

[0065] The workstation 3 connects the communication
unit 35 to other devices and can be configured similarly to
the communication unit 20 of the ultrasound diagnostic
device 1. Accordingly, communication for transmitting and
receiving various kinds of data, such as the test image, can
be performed between the workstation 3 and the ultrasound
diagnostic device 1 via the communication unit 35.

[0066] The database 37 sequentially stores the test image
transmitted from the ultrasound diagnostic device 1 and can
be configured similarly to the storage unit 23 of the ultra-
sound diagnostic device 1. The test image created in the test
performed in the past is stored as the past image in the
database 37, and a test image of a patient different from a
patient under testing may be stored in the database 37.
Additionally, reference values of the intima-media thick-
nesses for each sex and age are stored in advance in the
database 37.

[0067] The display unit 33 displays the test image and can
be configured similarly to the display unit 16 of the ultra-
sound diagnostic device 1.

[0068] The input unit 38 is for the user to perform an input
operation and can be configured similarly to the input unit 22
of the ultrasound diagnostic device 1. As described above,
although the various kinds of information are input via the
input unit 22 of the ultrasound diagnostic device 1, these
various kinds of information may be input to the workstation
3 via the input unit 38.

[0069] The workstation control unit 31 performs control of
the priority determination unit 32 and the test report creation
unit 34 on the basis of a command input via the input unit
38 by the user.

[0070] Additionally, after the test image of the current test,
that 1s, the current image is transmitted by the ultrasound
diagnostic device 1, the workstation control unit 31 reads the
information tag attached to the transmitted current image,
and retrieves a past image created in a past test for the patient
under testing, from the database 37, on the basis of infor-
mation, such as the patient ID included in the information
tag.

[0071] Moreover, for example, as illustrated in F1G. 7, the
workstation control unit 31 makes the display unit 33
display a retrieved past image P11, reduce retrieved past
images so as to be aligned with the past image P11, and
thumbnail-display the reduced past images as thumbnail
images T11 to T13.

[0072] The priority determination unit 32 gives any pri-
ority of a high rank, a middle rank, and a low rank to the past
images retrieved by the workstation control unit 31. This
priority is higher in a case where there are many common
points with the current image from three viewpoints of
patient IDs, the presence or absence of measurement values
of the intima-media thickness, and test parts, and is lower in
a case where there are few common points with the current
image from these viewpoints. The workstation control umt
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31 can make the display unit 33 display the thumbnail
images T11 to T13 in order of higher priority given to the
priority determination unit 32 in this way.

[0073] The test report creation unit 34 automatically cre-
ates a test report Regarding the intima-media thickness on
the basis of the current image transmitted by the ultrasound
diagnostic device 1 and at least one past image selected by
operating the input unit 38 by the user from the past images
displayed as thumbnails on the display unit 33. Accordingly,
the test report showing both the current image created in the
current test and the past images created in past tests is
created.

[0074] The storage unit 36 stores the operating program or
the like and can be configured similarly to the storage unit
23 of the ultrasound diagnostic device 1.

[0075] In addition, although the workstation control unit
31, the priority determination unit 32, and the test report
creation unit 34 are constituted of a CPU and operating
programs for making the CPU perform various kinds of
processing, these may be constituted of a digital circuit.
Additionally, the workstation control unit 31, the priority
determination unit 32, and the test report creation unit 34
may be configured so as to be partially or entirely integrated
into one CPU.

[0076] Next, the operation of Embodiment 1 will be
described with reference to a flowchart of FIG. 8.

[0077] First, an IMT test, that is, an intima-media thick-
ness test, is executed in Step S1. This IMT test is executed
in accordance with a flowchart of FIG. 9. In Step S21, as the
user operates the input unit 22 of the ultrasound diagnostic
device 1, various kinds of information, such as a patient 1D,
a patient’s name, a patient’s age, a patient’s sex, and a test
part, are input to the ultrasound diagnostic device 1 via the
input unit 22 and are output to the tag creation unit 18 by the
control of the device control unit 21. In a case where the
information on the test part is input, for example, whether or
not any of the carotid arteries that are respectively present on
the left and right sides of the neck is a test target is input.
Moreover, whether or not any of parts of blood vessels, such
as a common carotid artery, an external carotid artery, an
internal carotid artery, a vertebral artery, and a carotid artery
bulbous portion becomes a test target is input.

[0078] In addition, as described above, the various kinds
of information input via the input unit 22 may be input via
the input unit 38 of the workstation 3. In this case, the
various kinds of information input to the workstation 3 via
the input unit 38 are transmitted to the ultrasound diagnostic
device 1 via the communication unit 35. Then, the trans-
mitted information is received by the communication unit 20
of the ultrasound diagnostic device 1 and is output to the tag
creation unit 18.

[0079] In Step S22, transmission and reception and scan-
ning of an ultrasound beam using the plurality of elements
of the array transducer 11A of the ultrasound probe 11 are
performed by the transmitting circuit 12 of the ultrasound
diagnostic device 1, and the received signals are output from
the respective elements, which have received ultrasound
echoes from a patient, to the receiving circuit 13, and are
amplified and AD-converted by the receiving circuit 13 to
create received data.

[0080] Next, in Step S23, after the received data is input
to the image creation unit 14 and is subjected to reception
focus processing by the signal processing unit 26, the
received data is converted into signals by the DSC 27 to
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create B-mode test image signals. The test image signals are
output to the IMT measurement unit 17, the display control
unit 15, and the tag attachment unit 19.

[0081] On the basis of the test image signals output by the
image creation unit 14, in Step S24, the intima-media
thickness of a blood vessel is measured by the IMT mea-
surement unit 17. Specifically, image analysis of the test
image signals is performed by the IMT measurement umt
17, a boundary between a media and a tunica illustrated in
FIG. 5 is detected, and an intima-media complex located at
the boundary is detected by the boundary between the intima
and the lumen being detected. Then, the thickness of the
detected intima-media complex is automatically measured.
A measurement value of the intima-media thickness is
output to the display control unit 15 and the tag creation unit
18. In addition, as described above, the display unit 16 can
be made to display a test image created by the image
creation unit 14 and to display a caliper on the test image,
a lumen-intima boundary and a media-tunica boundary can
be manually and sequentially specified, and a distance
between these boundaries can be measured as the thickness
of the intima-media complex.

[0082] The test image signals output by the image creation
unit 14 and the intima-media thickness output by the IMT
measurement unit 17 are input to the display control unit 15,
and the test image created in the current test, that is, a current
image, is displayed on the display unit 16. Additionally, one
obtained by overlapping the measurement value of the
intima-media thickness on the current image or one by
arranging the measurement value of the intima-media thick-
ness with the current image may be displayed on the display
unit 16. Accordingly, the patient can be diagnosed while the
user checks both the test image and the measurement value
of the intima-media thickness.

[0083] Next, in Step S25, an information tag is created by
the tag creation unit 18 on the basis of the measurement
value of the intima-media thickness output by the IMT
measurement unit 17 and the various kinds of information
input to the ultrasound diagnostic device 1 via the input umt
22. Various kinds of information are included in this infor-
mation tag. For example, information, such as the measure-
ment value of the intima-media thickness, the patient ID, the
patient’s name, the patient’s age, the patient’s sex, the test
part, and the date on which the test is performed, is included
in this information tag.

[0084] In the subsequent Step S26, the information tag is
input to the tag attachment unit 19, the test image signals
output by the image creation unit 14 are input to the tag
attachment unit 19, the information tag is attached to the test
image signals by the tag attachment unit 19, and the test
image signals are output to the communication unit 20. As
described above, the information tag is a character string
representing the various kinds of information, and can be
attached to the digitized test image signals. In addition,
although a format in which the information tag is attached to
the test image signal is not limited, for example, the infor-
mation tag can be attached to the test image signals in
accordance with the digital imaging and communication in
medicine (DICOM) format.

[0085] Moreover, in Step S27, the test image signals to
which the information tag is attached are transmitted to the
workstation 3 via the communication unit 20, and the
transmitted test image signals are received by the commu-
nication unit 35 of the workstation 3.
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[0086] Next, referring back to the flowchart illustrated in
FIG. 8, and in Step S2, past images stored in the database 37
are retrieved by the workstation control unit 31 of the
workstation 3, and any priority of a high rank, a middle rank,
and a low rank is attached to the retrieved past images by the
priority determination unit 32. The retrieval and the priori-
tization of the past images are specifically performed in
accordance with a flowchart illustrated in FIG. 10.

[0087] First, in Step S31, the information tag attached to
the current image created in the current test is read by the
workstation control unit 31. In the subsequent Step S32, the
workstation control unit 31 reads a past image stored in the
database 37 and reads an information tag attached to the read
past image.

[0088] Moreover, in Step S33 the workstation control unit
31 determines whether or not a patient ID of the information
tag attached to the past image is the same as the patient ID
of the information tag attached to the current image. In a
case where it is determined that these patient IDs are not the
same, the process proceeds to Step S34 where it is deter-
mined whether or not there are any past images, which are
not retrieved, in the database 37. In a case where non-
retrieved past images are present in the database 37, the
process returns to Step S32 and the next past image is read.
[0089] Then, in Step S33, in a case where the patient ID
of the information tag attached to the current image and the
patient ID of the information tag attached to the past image
are the same, that is, the past image read in Step S32 is
determined to be a past image created in a test performed in
the past for the patient under testing, the process proceeds to
Step S35.

[0090] In Step S35, whether or not the measurement value
of the intima-media thickness is present in the information
tag attached to the past image is determined by the work-
station control unit 31. In a case where it is determined that
the measurement value of the intima-media thickness is
present in the information tag attached to the past image, the
process proceeds to Step S36.

[0091] In Step S36, the workstation control unit 31 deter-
mines whether or not the test part of the information tag
attached to the current image and the test part of the
information tag attached to the past image are the same. For
example, in a case where both the current images and the
past image are created in tests of a left common carotid
artery, it is determined that the test parts are the same and the
process proceeds to Step S37. Since it is determined that this
past image is common to the current image in from all three
viewpoints of patient IDs, the presence or absence of mea-
surement values of the intima-media thickness, and test
parts, in Step S37, the priority of the high rank is given by
the priority determination unit 32.

[0092] On the other hand, in Step S36, in a case where it
is determined that the test parts of the current image and the
past image are not the same, the process proceeds to Step
S38 where the priority of the middle rank is given to the past
image by the priority determination unit 32. Since it is
determined that the current image and the past image are not
common to each other from a viewpoint of test parts, a lower
priority than that of the past image to which the priority is
given in Step S37 is given to this past image by the priority
determination unit 32.

[0093] Additionally, in Step S35, in a case where it is
determined that there is no measurement value of the
intima-media thickness in the information tag attached to the
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past image, the process proceeds to Step S39 and the priority
of the low rank is attached to the past image by the priority
determination unit 32. Since it is determined that the current
image and the past image are not common to each other from
a viewpoint of the presence or absence of measurement
values of the intima-media thickness, a lower priority than
that of the past image to which the priority is given in Step
S38 is given to this past image by the priority determination
unit 32.

[0094] In this way, after the priority of the high rank, the
middle rank, or the low rank is given to the past image
having the same patient ID as the current image, in Step S40,
the workstation control unit 31 determines whether or not
there are any past images that are not retrieved by the
database 37. In a case where it is determined that non-
retrieved past images are present in a database 37, the
process returns to Step S32, and Step S32 to Step S40 are
repeated until the retrieval of the past images stored in the
database 37 is completed.

[0095] In Step S34 or Step S40, in a case where it is
determined that there are no past images that are not
retrieved that is, the retrieval of the past images stored in the
database 37 was completed, the retrieval of the past images
is completed.

[0096] In this way, as the past images of the patient under
testing are automatically retrieved from the database 37 and
the priority is automatically given to the retrieved past
images, time and effort required to retrieve the past images
from the database 37 by the user himself/herself can be
effectively reduced, and quick diagnosis can be performed.
[0097] After the image retrieval by the workstation control
unit 31 is completed, the process returns to the flowchart
illustrated in FIG. 8, and in the subsequent Step S3, as
illustrated in FIG. 7, the workstation control unit 31 makes
the display unit 33 display the retrieved past images as the
thumbnail images T11 to T13. The thumbnail images T11 to
T13 are arranged in order in which the priority given to the
past images by the priority determination unit 32 is higher,
that is, in order in which there are many common points with
the current image from three viewpoints of patient IDs, the
presence or absence of measurement values of the intima-
media thickness, and test parts.

[0098] Additionally, dates on which the respective past
images are created are displayed to be aligned sequentially
from the new one on the display unit 33, and a date D11 on
which the newest past image is created is displayed at the
top. In a case where the input unit 38 of the workstation 3
or the input unit 22 of the ultrasound diagnostic device 1 is
operated by the user, for example, a date D12 is selected, the
date D12 is highlighted of by the workstation control unit
31, and past images corresponding to the date D12 are
displayed as thumbnails.

[0099] In the subsequent Step S4, any of the thumbnail
images T11 to T13 is selected by the user. For example, in
a case where the thumbnail image T11 is selected, the
thumbnail image T11 is highlighted by the workstation
control unit 31. In this case, since the thumbnail images T11
to T13 are arranged in order of higher priority, the user can
easily select a thumbnail image corresponding to a past
image with many common points with the current image,
and it is possible to speed up diagnosis more effectively.
[0100] Additionally, a past image corresponding to the
selected thumbnail image T11 is displayed on the display
unit 33 as the past image P11, and the user can determine
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whether or not the past image P11 displayed on the display
unit 33 is used for a test report.

[0101] In the subsequent Step S5, in a case where it is
determined that image selection is continued by the user, the
process returns to Step S3 and a past image is selected
through Step S3 and Step S4. Accordingly, for example,
after a past image of a right common carotid artery is
selected, a past image of the left common carotid artery can
be further selected. In this way, at least one past image is
selected by the user through Step S3 to Step S5.

[0102] Then, in Step S5, in a case where the user deter-
mines that the image selection is not continued, that is, the
selection of the past images to be used for the test report is
completed, and a report generation execution button Bl
displayed on the display unit 33 is selected, the test report R
as illustrated in F1G. 11 is automatically created by the test
report creation unit 34. Specifically, the information tag
attached to the current image and the information tag
attached to the selected past image are read, respectively,
reference values of the intima-media thickness for each sex
and each age stored in the database 37 are read, and the test
report R is automatically created on the basis of these kinds
of read information.

[0103] The test report R shows test results of the intima-
media thickness, and the user can make the patient view the
test report R and explain the test results and diagnostic
results. The user may make the display unit 33 display the
test report R and make the patient the test report R, or may
print the test report R to deliver the test report R to the
patient as long as a printer is connected to the workstation
3. The test report R includes a patient identification field F1
showing information for identifying the patient, a test result
field F2 showing the test results, a graph field F3 showing a
graph of the test results, a test image field F4 showing test
images of the intima-media thickness, an outline field F5
showing the outline of the results, and a comment field F6
showing comments by the user.

[0104] A patient ID, a patient’s name, a patient’s sex, and
a patient’s age are shown in the patient identification field
F1. Additionally, a test date, a test part, the greatest intima-
media thickness (MAX IMT) and the presence or absence of
plaque of a right artery and the greatest intima-media
thickness and the presence or absence of plaque of a left
artery are shown in the test result field F2. These kinds of
information are included in an information tag.

[0105] A graph G of the test results having the greatest
intima-media thickness on the vertical axis and having the
age on the horizontal axis is displayed on the graph field F3.
This graph G corresponds to the test results shown in the test
result field F2, and a reference range between an upper limit
value and a lower limit value of reference values of the
intima-media thickness corresponding to the patient’s age
and sex, are illustrated in addition to the test results. It can
be seen that test results of a current test and a previous test
are shown together on the graph G and the current test result
exceeds the upper limit of the reference range corresponding
to the patient’s age.

[0106] Test images of the intima-media thickness of left
and right carotid arteries in a current test and test images of
the intima-media thickness of the left and right carotid
arteries in a previous test are respectively shown in the test
image field F4. Additionally it is illustrated in the outline
field F5 whether or not the current test results exceed the
reference range of the intima-media thickness. Moreover,
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“There is a possibility that arteriosclerosis is progressing”
and comments corresponding to previous test results and the
current test results are shown in the comment field F6. The
outline field F5 and the comment field F6 may be automati-
cally entered so as to correspond to the test results, or may
be entered by the operation of the user.

[0107] In this way, since the current test results and the
previous test results are shown together by the test report R,
secular changes in the intima-media thickness of the patient
under testing can be easily ascertained. Additionally, as
described above, in a case where a past image corresponding
to the current image is automatically retrieved and the user
selects the past image, the test report R that allows the
secular changes in intima-media thickness to be ascertained
is automatically created. Accordingly, it is possible to
quickly perform diagnosis without requiring time and effort
for the creation of the test report R.

[0108] In addition, although a test report in which the
reference range of the intima-media thickness corresponding
to the patient’s age and sex is not shown may be created, it
is easy to diagnose the user in a case where the reference
range is shown as in the graph G of the graph field F3.
Therefore, it is preferable that the reference range is shown.
[0109] Additionally, in Step S3 to Step S5 of the flowchart
illustrated in FIG. 8, past images created on two or more
different dates may be selected. As a result, for example, test
results are reflected in a field “test before last” of the test
result field F2 of the test report R illustrated in FIG. 11, and
the current test results are also reflected in the graph G of the
graph field F3. Accordingly, it is possible to ascertain secular
changes in the intima-media thickness of the patient under
testing in more detail.

[0110] Moreover, in Step S2 of the flowchart illustrated in
FIG. 8, in a case where a plurality of current images are
created in the current test prior to the retrieval of the past
images, the user may select the current images. For example,
in the current test, in a case where Steps S21 to S27 of the
flowchart illustrated in FIG. 9 are repeated, for example, a
current image of the intima-media thickness of the right
common carotid artery is created, and a current image of the
intima-media thickness of the left common carotid artery is
continuously created. Then, these current images are trans-
mitted from the ultrasound diagnostic device 1 to the work-
station 3 and are sequentially stored in the database 37.
[0111] As illustrated in FIG. 12, the plurality of current
images created in the current test are displayed as thumb-
nails on the display unit 33 by the control of the workstation
control unit 31, and a current image that the user uses for
retrieval of a past image can be selected from these current
images. Accordingly, in a case where the plurality of current
images are created in the current test, the user can freely
select a current image. For example, as the display unit 33
is made to display thumbnail images T21 to T25 so as to be
sequentially arranged from those that are newly created and
the user selects the thumbnail images T21 to T25 and selects
a current image selection button B2, the user can select a
current image. Then, a past image can be retrieved on the
basis of the current image selected by the user.

[0112] In addition, in Step S36 of the flowchart illustrated
in FIG. 10, in a case where a body mark BM and a probe
mark PM that are illustrated in FIG. 13 are given to the
current image, priority may be given to the past image with
reference to these marks. By determining whether or not the
body mark BM and the probe mark PM given to the current
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image, and a body mark BM and a probe mark PM given to
the past image are the same, it is possible to more exactly
determine whether or not the test parts of the current image
and the past image are the same. Additionally, since the test
parts can be easily determined, quick determination of the
test parts is possible.

[0113] Additionally, in Step S3 of the flowchart illustrated
in FIG. 8, in a case where the past images retrieved by the
workstation control unit 31 are displayed as thumbnails on
the display unit 33, pattern matching may be performed on
a past image to which the priority of a high rank is given in
Step S37 of the flowchart illustrated in FIG. 10 and the
current image, so that past images with higher similarity
(correlation coeflicient) are sequentially arranged. Particu-
larly, the pattern matching may be performed on the past
images and the current image after binarization processing
such that a blood vessel region and its peripheral tissue can
be separated from each other.

[0114] Additionally, in Step S33 of the flowchart illus-
trated in FIG. 10, although it is determined whether or not
the patient ID of the information tag attached to each past
image is the same as the patient ID of the information tag
attached to the current image, whether or not patient’s names
are the same may be determined.

[0115] In addition, as illustrated in FIG. 14, the ultrasound
diagnostic device 1 and the workstation 3 may be connected
to each other via a network N. The network N can be
constituted of a wired LAN, a wireless LAN, a WAN, or
other computer networks. The test images may be sequen-
tially stored in a server SV connected to the Network N
instead of the database 37 of the workstation 3.

[0116] Additionally, the server SV can be used as a
common database by connecting an ultrasound diagnostic
device separate from the ultrasound diagnostic device 1 and
a workstation separate from the separate workstation 3 to the
network N. Moreover, by storing reference values of the
intima-media thickness for each sex and each age in advance
in the server SV, the reference values can be commonly
used.

Embodiment 2

[0117] In the above-described Embodiment 1, the IMT
measurement unit 17 of the ultrasound diagnostic device 1
measures the intima-media thickness on the basis of the test
images of the intima-media thickness of a blood vessel.
However, Moreover, the elastic index of a blood vessel may
be calculated on the basis of the test images of the intima-
media thickness and a test report may be created on the basis
of the elastic index of the blood vessel and the measurement
value of the intima-media thickness. Here, the elastic index
of the blood vessel means, for example, a blood vessel
change rate, a stiffness parameter, a strain, and an elastic
modulus.

[0118] The configuration of an ultrasound diagnostic
device 4 of Embodiment 2 is illustrated in FIG. 15. The
ultrasound diagnostic device 4 of Embodiment 2 further
includes a blood vessel elasticity calculation unit 41 in the
configuration of the ultrasound diagnostic device 1 of
Embodiment 1 illustrated in FIG. 2, and the blood vessel
elasticity calculation unit 41 is connected to the image
creation unit 14, the display control unit 15, and the tag
creation unit 18.

[0119] The blood vessel elasticity calculation unit 41
performs the image analysis of the test image signals created
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by the image creation unit 14 to calculate the elastic index
of the blood vessel and outputs the measured elastic index of
the blood vessel to the display control unit 15 and the tag
creation unit 18.

[0120] In a case where the test image signals created by
the image creation unit 14 are input to the blood vessel
elasticity calculation unit 41, the elastic index of the blood
vessel is calculated by the image analysis of the test image
signals being performed by the blood vessel elasticity cal-
culation unit 41, and the calculated elastic index of the blood
vessel is output to the display control unit 15 and the tag
creation unit 18. In addition, the elastic index of the blood
vessel can also be calculated using data before image
processing for creating the test image signals. Accordingly,
the elastic index of the blood vessel can be calculated with
higher accuracy.

[0121] In a case where the calculated elastic index of the
blood vessel is input to the display control unit 15, the elastic
index and the test images of the blood vessel are displayed
on the display unit 16. Additionally, an information tag
including information on the calculated elastic index of the
blood vessel is created by the tag creation unit 18 and is
output to the tag attachment unit 19, and the information tag
is attached to the test image signals by the tag attachment
unit 19. Then, the test images are transmitted from the
ultrasound diagnostic device 4 to the workstation 3 and are
sequentially stored in the database 37.

[0122] In a case where the test report R is created by the
test report creation unit 34 of the workstation 3 on the basis
of the test images stored in the database 37, the information
on the elastic index of the blood vessel included in the
information tag is reflected in the test report R. The test
report R created in this way further shows the elastic index
of the blood vessel and the test results of the intima-media
thickness in addition to the test results of the intima-media
thickness. For this reason, it is possible to diagnose the
patient in more detail on the basis of the test report R.

[0123] In addition, the reference range of the elastic index
of the blood vessel corresponding to the patient’s age and
sex may be stored in advance in the database 37, and the
reference range of the elastic index of the blood vessel may
be shown in the test report R. Accordingly, since it is easy
for the user to diagnose the patient, this is preferable.

Embodiment 3

[0124] In the above-described Embodiment 1 and
Embodiment 2, an information tag including a measurement
value of the intima-media thickness of a blood vessel stored
in the database 37 may not be attached to the past image. In
Embodiment 3, in a case where the past image to which the
information tag including the measurement value of the
intima-media thickness of the blood vessel is not attached is
stored in the database 37, data before image processing for
creating this past image is retrieved from the database 37.
Then, in a case where the data before image processing is
present, a past image is again created, and the intima-media
thickness is measured on the basis of the past image that is
created again.

[0125] The configuration of an ultrasound diagnostic
device 5 of Embodiment 3 is illustrated in FIG. 16. In the
ultrasound diagnostic device 5 of Embodiment 3, the com-
munication unit 20 and the image creation unit 14 are
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connected to each other in the configuration of the ultra-
sound diagnostic device 1 of Embodiment 1 illustrated in
FIG. 2.

[0126] Next, the operation of Embodiment 3 will be
described with reference to a flowchart of FIG. 17.

[0127] First, in Step S31, an information tag attached to a
current image is read by the workstation control unit 31 of
the workstation 3 of Embodiment 3, and in the subsequent
Step S32, and a past image stored in the database 37 is read.
Then, in Step S33, in a case where the workstation control
unit 31 determines that patient IDs of information tags
attached to the current image and the past image are the
same as each other, the process proceeds to Step S51.
[0128] In Step S51, in a case where the workstation
control unit 31 determines that a test part of the information
tag attached to the current image and a test part of the
information tag attached to the past image are the same, the
process proceeds to Step S52. In Step S52, whether or not a
measurement value of the intima-media thickness is present
in the information tag attached to the past image is deter-
mined by the workstation control unit 31. In Step S52, in a
case where it is determined that the measurement value of
the intima-media thickness is not present in the information
tag attached to the past image, the process proceeds to Step
S53.

[0129] In the subsequent Step S53, the data before image
processing for creating this past image is retrieved from the
database 37 by the workstation control unit 31. In a case
where it is determined that the data before image processing
is present, the process proceeds to Step S54. Then, in Step
S54, the retrieved data before image processing is transmit-
ted from the workstation 3 to the ultrasound diagnostic
device 5 and is output from the communication unit 20 to the
image creation unit 14 by the control of the device control
unit 21. A past image is again created from the data before
image processing by the image creation unit 14 by keeping
imaging conditions, such as a gain, in line with the current
image, and the past image that is created again is output to
the IMT measurement unit 17 and the tag attachment unit 19.
[0130] In the subsequent Step S55, the intima-media
thickness of the blood vessel is measured on the basis of the
re-created past image by the IMT measurement unit 17 and
is output to the tag creation unit 18, and an information tag
including a measurement value of an intima-media thickness
is created by the tag creation unit 18 and is output to the tag
attachment unit 19. The tag attachment unit 19 attaches the
information tag created by the tag creation unit 18 to the past
image created again by the image creation unit 14. This past
image is output to the communication unit 20 and is further
transmitted to the workstation 3, and the process proceeds to
Step S37.

[0131] The information tag including the measurement
value of the intima-media thickness is attached to the test
image created again and is common to the current image in
all the three viewpoints of patient 1Ds, the presence or
absence of measurement values of the intima-media thick-
ness, and test parts. For this reason, in Step S37, the priority
of a high rank is given by the priority determination unit 32
of the workstation 3.

[0132] Accordingly, even in a case where information on
a measurement value of the intima-media thickness is not
attached to a past image, a test image can be again created
from the data before image processing corresponding to this
past image and the measurement value of the intima-media
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thickness can be acquired. Therefore, the test report R can be
created without actuating the ultrasound diagnostic device 5
again for the patient.

[0133] In addition, the past image created again is stored
in the database 37 by the control of the workstation control
unit 31 after priority is given by the priority determination
unit 32.

[0134] In Embodiments 1 to 3, although the ultrasound
diagnostic systems create the test report on the basis of the
current image and the past images retrieved by workstation,
the invention is not limited to this and an ultrasound diag-
nostic system may be configured so as to create a test report
only on the basis of the current image.

[0135] That is, this ultrasound diagnostic system is an
ultrasound diagnostic system comprising an ultrasound
diagnostic device that transmits an ultrasound beam toward
a patient from an array transducer, receives an ultrasound
echo from the patient, and creates test images of an intima-
media thickness of a blood vessel, and a workstation con-
nected to the ultrasound diagnostic device. The ultrasound
diagnostic system comprises a database that sequentially
stores the test images created by the ultrasound diagnostic
device. The workstation includes an input unit for allowing
a user to input various kinds of information, a display unit,
a workstation control unit that stores current images in the
database and makes the display unit display the current
images stored in the database as thumbnails, after the current
images that are test images of a current test are created for
the patient by the ultrasound diagnostic device, and a test
report creation unit that automatically creates a test report on
the basis of at least one current image selected by the user
via the input unit from the current images displayed as the
thumbnails on the display unit.

[0136] Accordingly, the test images created by the ultra-
sound diagnostic device are sequentially stored in the data-
base of the workstation, and the test report can be easily
created on the basis of the stored test images.

EXPLANATION OF REFERENCES

[0137] 1, 4, 5: ultrasound diagnostic device
[0138] 2: connection line

[0139] 3: workstation

[0140] 11: ultrasound probe

[0141] 11A: array transducer

[0142] 12: transmitting circuit
[0143] 13: receiving circuit

[0144] 14: image creation unit
[0145] 15: display control unit
[0146] 16, 33: display unit

[0147] 17: IMT measurement unit
[0148] 18: tag creation unit

[0149] 19: tag attachment unit
[0150] 20, 35: communication unit
[0151] 21: device control unit
[0152] 22, 38: input unit

[0153] 23, 36: storage unit

[0154] 24: amplification unit
[0155] 25: AD conversion unit
[0156] 26: signal processing unit
[0157] 27: DSC

[0158] 28: image processing unit
[0159] 31: workstation control unit
[0160] 32: priority determination unit
[0161] 34: test report creation unit
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[0162] 37: database

[0163] 41: blood vessel elasticity calculation unit

[0164] N: network

[0165] SV: server

[0166] SF: body surface

[0167] V: blood vessel

[0168] P11: past image

[0169] P21: current image

[0170] T11 to T13, T21 to T25: thumbnail images

[0171] D11 to D14, D21 to D24: date

[0172] B1: report generation execution button

[0173] B2: current image selection button

[0174] BM: body mark

[0175] PM: probe mark

[0176] R: test report

[0177] F1: patient identification field

[0178] F2: test result field

[0179] F3: graph field

[0180] F4: test image field

[0181] F5: outline field

[0182] F6: comment field

[0183] G: graph

What is claimed is:

1. An ultrasound diagnostic system including an ultra-
sound diagnostic device that transmits an ultrasound beam
toward a patient from an array transducer, receives an
ultrasound echo from the patient, and creates a test image of
an intima-media thickness of a blood vessel, and a work-
station connected to the ultrasound diagnostic device, the
ultrasound diagnostic system comprising:

a database that sequentially stores the test image created

by the ultrasound diagnostic device,

wherein the workstation includes an input unit for allow-
ing a user to input various kinds of information,

a display unit,

a workstation control unit that retrieves a test image in a
past test for the patient as a past image from the test
image stored in the database to make the display umt
display the past image as a thumbnail after a current
image that is a test image of a current test is created for
the patient by the ultrasound diagnostic device, and

a test report creation unit that automatically creates a test
report on the basis of the current image and at least one
past image selected by the user via the input unit from
the past image displayed as the thumbnail on the
display unit.

2. The ultrasound diagnostic system according to claim 1,

wherein the ultrasound diagnostic device measures the
intima-media thickness on the basis of the test image
and attaches a measurement value of the intima-media
thickness to the test image, and

wherein the test report creation unit automatically creates
the test report showing a measurement value of the
intima-media thickness attached to the current image, a
measurement value of the intima-media thickness
attached to the past image, the current image, and the
past image.

3. The ultrasound diagnostic system according to claim 2,

wherein the ultrasound diagnostic device further includes

a tag creation unit that creates an information tag includ-
ing the measurement value of the intima-media thick-
ness, and

a tag attachment unit that attaches the information tag
created by the tag creation unit to the test image.
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4. The ultrasound diagnostic system according to claim 2,

wherein the workstation further includes

a priority determination unit that gives a priority to the
past image, and

wherein the workstation control unit makes the display
unit display the past image as a thumbnail so as to be
arranged in order of a higher priority given by the
priority determination unit.

5. The ultrasound diagnostic system according to claim 3,

wherein the workstation further includes

a priority determination unit that gives a priority to the
past image, and

wherein the workstation control unit makes the display
unit display the past image as a thumbnail so as to be
arranged in order of a higher priority given by the
priority determination unit.

6. The ultrasound diagnostic system according to claim 4,

wherein the priority determination unit gives a higher
priority to the past image to which the measurement
value of the intima-media thickness is attached than the
past image to which the measurement value of the
intima-media thickness is not attached.

7. The ultrasound diagnostic system according to claim 4,

wherein the priority determination unit gives a higher
priority to the past image of the same test part as a test
part of the current image than the past image of a test
part different from the test part of the current image.

8. The ultrasound diagnostic system according to claim 6,

wherein the priority determination unit gives a higher
priority to the past image of the same test part as a test
part of the current image than the past image of a test
part different from the test part of the current image.

9. The ultrasound diagnostic system according to claim 4,

wherein the priority determination unit gives a higher
priority to the past image to which the same body mark
and probe mark as a body mark and a probe mark given
to the current image are given than the past image to
which the same body mark and probe mark as the body
mark and the probe mark given to the current image are
not given.

10. The ultrasound diagnostic system according to claim

wherein the priority determination unit gives a higher
priority to the past image to which the same body mark
and probe mark as a body mark and a probe mark given
to the current image are given than the past image to
which the same body mark and probe mark as the body
mark and the probe mark given to the current image are
not given.

11. The ultrasound diagnostic system according to claim

wherein the priority determination unit gives a higher
priority to the past image to which the same body mark
and probe mark as a body mark and a probe mark given
to the current image are given than the past image to
which the same body mark and probe mark as the body
mark and the probe mark given to the current image are
not given.

12. The ultrasound diagnostic system according to claim

wherein the priority determination unit gives a higher
priority to the past image to which the same body mark
and probe mark as a body mark and a probe mark given
to the current image are given than the past image to
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which the same body mark and probe mark as the body
mark and the probe mark given to the current image are
not given.
13. The ultrasound diagnostic system according to claim
6,
wherein the priority determination unit performs pattern
matching between the past image to which the higher
priority is given and the current image, and performs
ranking of the priority in accordance with a level of
similarity.
14. The ultrasound diagnostic system according to claim
7,
wherein the priority determination unit performs pattern
matching between the past image to which the higher
priority is given and the current image, and performs
ranking of the priority in accordance with a level of
similarity.
15. The ulirasound diagnostic system according to claim
95
wherein the priority determination unit performs pattern
matching between the past image to which the higher
priority is given and the current image, and performs
ranking of the priority in accordance with a level of
similarity.
16. The ultrasound diagnostic system according to claim
27
wherein the database stores reference values of the
intima-media thickness for each sex and age in
advance, and
wherein the test report creation unit automatically creates
the test report further showing the reference values
according to the patient.
17. The ultrasound diagnostic system according to claim
23
wherein the ultrasound diagnostic device includes an
elastic index calculation unit that calculates an elastic
index of the blood vessel on the basis of the test image,
and
wherein the test report creation unit automatically creates
the test report further showing the elastic index calcu-
lated by the elastic index calculation unit.
18. The ultrasound diagnostic system according to claim
25
wherein the workstation control unit makes the ultrasound
diagnostic device create a test image again from data
before image processing before image processing for
creating the past image is performed in a case where the
past image to which the measurement value of the
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intima-media thickness is not given is present and the
data before image processing is present, and

wherein the ultrasound diagnostic device attaches the
measurement value of the intima-media thickness
obtained by the test image created again to the test
image.

19. A method of controlling an ultrasound diagnostic
system including an ultrasound diagnostic device that trans-
mits an ultrasound beam toward a patient from an array
transducer, receives an ultrasound echo from the patient, and
creates a test image of an intima-media thickness of a blood
vessel, and a workstation connected to the ultrasound diag-
nostic device, the method comprising:

sequentially storing the test image created by the ultra-
sound diagnostic device in a database;

retrieving a test image in a past test for the patient as a past
image from the test image stored in the database to
display the past image as a thumbnail on a display umt
of the workstation after a current image that is a test
image of a current test is created for the patient by the
ultrasound diagnostic device; and

automatically creating a test report on the basis of the
current image and at least one past image selected by
the user from the past image displayed as the thumbnail
on the display unit.

20. An ultrasound diagnostic system including an ultra-
sound diagnostic device that transmits an ultrasound beam
toward a patient from an array transducer, receives an
ultrasound echo from the patient, and creates a test image of
an intima-media thickness of a blood vessel, and a work-
station connected to the ultrasound diagnostic device, the
ultrasound diagnostic system comprising:

a database that sequentially stores the test image created

by the ultrasound diagnostic device,

wherein the workstation includes an input unit for allow-
ing a user to input various kinds of information,

a display unit,

a central processing unit and operating programs for
operating the central processing unit that retrieve a test
image in a past test for the patient as a past image from
the test image stored in the database to make the display
unit display the past image as a thumbnail after a
current image that is a test image of a current test is
created for the patient by the ultrasound diagnostic
device, and automatically create a test report on the
basis of the current image and at least one past image
selected by the user via the input unit from the past
image displayed as the thumbnail on the display unit.
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