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The ultrasound diagnostic apparatus includes: an ultrasound
probe having an ultrasound transducer made up of one or
more oscillation elements for transmitting and receiving
ultrasound to and from a subject; and an ultrasound image
observation apparatus including a connecting connector to
which the ultrasound probe is detachably connected and a
CPU for detecting abnormality in the ultrasound probe con-
nected through the connecting connector.
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ULTRASOUND DIAGNOSTIC APPARATUS

[0001] This application claims the benefit of Japanese
Application No. 2008-141280 filed in Japan on May 29,
2008, the contents of which are incorporated herein by this
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound diag-
nostic apparatus that includes an ultrasound probe and an
ultrasound image observation apparatus to which the ultra-
sound probe is detachably attached.

[0004] 2. Description of the Related Art

[0005] Ultrasound diagnostic apparatuses transmit ultra-
sound from an ultrasound transducer of an ultrasound probe
connected to an ultrasound image observation apparatus and
receive an echo signal reflected from a living tissue with the
same ultrasound transducer to generate information in a liv-
ing body as an ultrasonographic image and display the gen-
erated ultrasonographic image on a display section such as a
monitor.

[0006] Ultrasound probes of ultrasound diagnostic appara-
tuses include an electronic scanning type probe for scanning
inside a body cavity by electronically driving an ultrasonic
transducer and a mechanical scanning type probe for scan-
ning inside a body cavity by mechanically rotating an ultra-
sound transducer.

[0007] Forexample, anelectronic scanning type ultrasound
diagnostic apparatus disclosed in Japanese Patent Applica-
tion Laid-Open Publication No. 6-47043 includes an ultra-
sound transducer made up of a plurality of oscillation ele-
ments and scans inside a body cavity by electronically
switching, in sequence, the oscillation elements to be driven,
to acquire an ultrasound image.

[0008] In addition, a mechanical scanning type ultrasound
diagnostic apparatus disclosed in Japanese Patent Applica-
tion Laid-Open Publication No. 2001-333906 scans inside a
body cavity by driving an ultrasound transducer made up of
oneoscillation element while mechanically rotating the ultra-
sound transducer, to acquire an ultrasound image.

SUMMARY OF THE INVENTION

[0009] An ultrasound diagnostic apparatus according to the
present invention includes: an ultrasound probe including an
ultrasound transducer, the ultrasound transducer being made
up of one or more oscillation elements for transmitting and
receiving ultrasound to and from a subject; and an ultrasound
image observation apparatus including a connecting connec-
tor to which the ultrasound probe is detachably connected,
and a control section for detecting abnormality in the ultra-
sound probe connected through the connecting connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG.1isablockdiagram showing a configuration of
an ultrasound diagnostic apparatus according to an embodi-
ment of the present invention.

[0011] FIG. 2 is a view showing a display example of an
operation check screen of the ultrasound diagnostic apparatus
according to the embodiment of the present invention.
[0012] FIG. 3isa flowchart showing a flow of abnormality
detection processing by a control section of an ultrasound
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image observation apparatus of the ultrasound diagnostic
apparatus according to the embodiment of the present inven-
tion.

[0013] FIG. 4 is a flowchart showing a subroutine of a
check mode processing in the flowchart shown in FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0014] Hereinafter, an embodiment ofthe present invention
will be described with reference to the drawings.

An Embodiment

[0015] As shown in FIG. 1, an ultrasound diagnostic appa-
ratus 1 according to the present embodiment includes an
ultrasound probe 2 and an ultrasound image observation
apparatus 3. The ultrasound probe 2 includes an ultrasound
transducer 9 to be inserted into a body cavity of a subject, for
transmitting and receiving ultrasound. The ultrasound trans-
ducer 9 performs a radial scan or a convex scan, for example.
The ultrasound image observation apparatus 3 creates an
image from an echo signal acquired by the ultrasound probe
2. That 1s, the ultrasound diagnostic apparatus 1 includes the
ultrasound probe 2 that acquires an echo signal by transmit-
ting and receiving ultrasound, and the ultrasound image
observation apparatus 3 that displays the echo signal acquired
by the ultrasound probe 2 as a two-dimensional image or a
three-dimensional image.

[0016] Theultrasound probe 2 includes: an elongated inser-
tion portion 4 to be inserted into a body cavity and the like
through a channel of an endoscope; a probe operation portion
5 provided at a rear end of the insertion portion 4; and a cable
6 connected to the probe operation portion 5. At an end
portion of the cable 6 is provided a connecting connector 7.
The connecting connector 7 is detachably connected to a
connecting connector 8 provided to the ultrasound image
observation apparatus 3.

[0017] In a distal end portion of the insertion portion 4 of
the ultrasound probe 2 according to the present embodiment
is incorporated an ultrasound transducer 9 made up of one or
more oscillation elements 9A, as an transducer array for
performing a radial scan, for example.

[0018] The ultrasound image observation apparatus 3
includes: a transmission/reception section 13, an A/D con-
verter 14; a sound ray data memory 15; a frame memory 16;
aD/A converter 17; a microprocessor (hereinafter referred to
as “CPU”) 20; an auxiliary storage device 21; a main storage
device 11; and a power source circuit 12.

[0019] Thetransmission/reception section 13 transmits and
receives signals to and from the ultrasound probe 2 through
the connecting connector 8. The A/D converter 14 converts an
echo signal inputted from the transmission/reception section
13 into a digital signal. The sound ray data memory 15 is
configured of a sound ray frame memory that stores a digital
signal subjected to conversion in the A/D converter 14, Note
that frame correlation processing may be performed on the
echo signal to reduce its noise. The frame memory 16 stores
digital ultrasound data for image display acquired by per-
forming coordinate transformation for screen display, for
example on a radial scan digital signal which is stored in the
soundray data memory 15. The D/A converter 17 converts the
digital ultrasound data stored in the frame memory 16 into an
analog image signal.
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[0020] The CPU 20 as a control section controls driving of
the transmission/reception section 13, the A/D converter 14,
the sound ray data memory 15, and the frame memory 16,
processes ultrasound data stored in the frame memory 16, and
also controls the whole ultrasound diagnostic apparatus 1.
[0021] The auxiliary storage device 21 is a storage device
that stores a software for instructing operation of the CPU 20
and various data. The main storage device 11 is configured of
an RAM that temporarily stores the software and the like from
the auxiliary storage device 21. The power source circuit 12
supplies driving power to each of the above-described cir-
cuits.

[0022] Furthermore, the ultrasound image observation
apparatus 3 is connected with: a monitor 18, as a display
section, which displays an ultrasound image and additional
information and the like based on the analog image signal
outputted from the D/A converter 17; a printer device 19
which prints the ultrasound image and the like based on the
analog image signal; a keyboard 23, as an ultrasound opera-
tion section, for an operator to operate the ultrasound diag-
nostic apparatus 1; and a foot switch 24.

[0023] The configuration and display state of the screen
generated by the ultrasound image observation apparatus 3
and displayed on the monitor 18 are controlled by the CPU 20
as a control section. Note that the ultrasound image observa-
tion apparatus 3 may include an apparatus monitor section
(not shown), as a display section having the same working as
that of the monitor 18, and a check screen and the like, which
will be described later, may be displayed on the apparatus
monitor section instead of the monitor 18, or on both of the
apparatus monitor section and the monitor 18 at the same
time.

[0024] Through the ultrasound operation section, the
operator can input to the ultrasound image observation appa-
ratus 3 an instruction of display range of an ultrasound image,
a selecting instruction of the ultrasound probe 2 to be driven,
a range switching instruction, and an instruction related to
check mode processing of the ultrasound probe 2, and medi-
cal information such as patient information required for ultra-
sound inspection.

[0025] Note thata cursor and the like displayed on a display
screen of the monitor 18 are operated using various keys, a
trackball, or the like provided on the keyboard 23. Note that
the operation on the display screen of the monitor 18 may be
performed using a monitor and the like having a touch panel
function. In this case, the monitor and the like having the
touch panel function corresponds to the ultrasound operation
section.

[0026] Furthermore, description will be made on the con-
figuration of the ultrasound image observation apparatus 3 of
the present embodiment and the display screen of the monitor
18 of the ultrasound image observation apparatus 3, with
reference to FIGS. 1 and 2.

[0027] Theultrasound image observation apparatus 3 of the
present embodiment transmits ultrasound with the ultrasound
transducer 9 of the connected ultrasound probe 2, and gener-
ates an ultrasound image by signal-processing an echo signal
acquired by receiving the ultrasound reflected by a living
tissue of a subject. The ultrasound image observation appa-
ratus 3 includes an abnormality detection function for detect-
ing abnormality in the ultrasound probe 2 by checking the
state of performance of the connected ultrasound probe 2.
[0028] The abnormality detection function of the ultra-
sound image observation apparatus 3 is implemented by
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execution of the software, that is, a program for check mode
by the CPU 20 as a control section. The program for check
mode is, for example, a program for checking the state of
performance of the ultrasound probe 2 and detecting abnor-
mality in the ultrasound probe 2 by checking whether or not
each of the oscillation elements configuring the ultrasound
transducer 9 normally transmits and receives ultrasound. The
program for check mode is recorded in the auxiliary storage
device 21 and executed by the CPU 20.

[0029] Note that the program for check mode contains, for
example, transmission patterns and the like for causing each
of the oscillation elements 9A of the ultrasound transducer 9
to generate a predetermined level of ultrasound, the transmis-
sion patterns and the like corresponding to each of the both
types of the ultrasound probes, that is, electronic scanning
type ultrasound probes and mechanical scanning type ultra-
sound probes.

[0030] In the present embodiment, the CPU 20 drives the
transmission/reception section 13 in a predetermined trans-
mission pattern by executing the program for check mode.
The CPU 20 sequentially drives each of the oscillation ele-
ments 9A of the ultrasound transducer 9 one by one, to cause
each of the oscillation elements 9A to transmit ultrasound
pulses to a living tissue. The CPU 20 then acquires an echo
signal for each of the oscillation elements 9A by the trans-
mission/reception section 13. That is, the CPU 20 executes
the check mode processing in which each of the oscillation
elements 9A transmits ultrasound and acquires an echo sig-
nal, thereby acquiring operation check result of each of the
oscillation elements 9A of the ultrasound transducer 9.
[0031] Then, the CPU 20 displays on the monitor 18 an
operation check screen 18A including a check result display
portion 32 on which the acquired operation check result of
each of the oscillation elements 9A of the ultrasound trans-
ducer 9 is displayed.

[0032] FIG. 2 shows one example of the operation check
screen 18A.
[0033] AsshowninFIG. 2, the operation check screen 18A

is configured of an ultrasound probe display portion 30, an
ultrasound transducer display portion 31, the check result
display portion 32, a cursor 33, an element number display
portion 34, an echo level display portion 35, and a result
display portion 36, for example.

[0034] On the ultrasound probe display portion 30 is dis-
played whether the connected ultrasound probe 2 is either the
mechanical scanning type or the electronic scanning type. On
the ultrasound transducer display portion 31 are displayed
arrangement configuration and element numbers of the oscil-
lation elements 9A of the ultrasound transducer 9 of the
ultrasound probe 2. On the check result display portion 32 is
displayed the result of check mode processing for each of the
oscillation elements 9A. On the element number display por-
tion 34 is displayed the element number of the oscillation
element 9A specified by the operator using the cursor 33 on
the check result display portion 32. On the echo level display
portion 35 is displayed an echo level as intensity of the echo
signal of the oscillation element 9A displayed on the element
number display portion 34. In the result display portion 36, on
an element number display portion 36a is displayed an ele-
ment number of at least one oscillation element 9A which has
ever been specified by the cursor 33, thatis, the sound ray data
number of the oscillation element 9A, and on an echo level
display portion 365 is displayed the echo level of the echo
signal of the sound ray data number.
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[0035] Note that the shape of the cursor 33 is not limited to
the rectangular shape as shown in FIG. 2, and may be a linear
shape, for example.

[0036] On the check result display portion 32, the horizon-
tal axis displays the element numbers of the oscillation ele-
ments 9A, and the vertical axis displays at least one of the
echo level, acoustic power level (hereinafter referred to as
“power level”) of the generated ultrasound, and an ultrasound
image, of the oscillation elements 9A of the respective ele-
ment numbers. Note that it is not requisite to display the
element numbers on the horizontal axis of the check result
display portion 32, and only one of the echo level, the power
level, and the ultrasound image may be displayable on the
vertical axis.

[0037] For example, as the region indicating the element
number 1 in FIG. 2, when there is abnormality in the oscilla-
tion element 9A of a predetermined element number, the
region indicating the element number on the check result
display portion 32 is displayed in black.

[0038] Note that the abnormality in the oscillation element
9A includes, for example, disconnection of a connection line
to the oscillation element 9A or deterioration of the oscilla-
tion element 9A itself.

[0039] In the ultrasound diagnostic apparatus 1, the check
result display portion 32 is displayed on the operation check
screen 18 A, so that the operator can easily identify the abnor-
mality in the ultrasound transmitted from the ultrasound
transducer 9 of the connected ultrasound probe 2, that is, the
element number of oscillation element 9A having abnormal-
ity.

[0040] Depending on how many of the oscillation elements
9A have abnormality and where the oscillation elements 9A
having abnormality are located in the ultrasound transducer 9,
the operator can determine whether to immediately repair the
ultrasound probe 2 having abnormality or to continue to use
the ultrasound probe 2 having abnormality until an alternative
ultrasound probe is sent from a manufacturer and becomes
available.

[0041] Note that, when the cursor 33 and an ultrasound
image are displayed on the operation check screen 18A and
the like in a superimposed manner, it is preferable that the
CPU 20 perform control to transparently display or not to
display at least a part of the cursor 33 so that the operator can
easily recognize the ultrasound image.

[0042] Inaddition, in the present embodiment, the CPU 20
can also perform control to change at least either a gain setting
or a contrast setting of the specified ultrasound image, based
on the specification using the cursor on the operation check
screen 18A by the ultrasound operation section. That is, by
operating the cursor on the operation check screen 18A, the
operator can change at least either the gain setting or the
contrast setting of the ultrasound image.

[0043] When the ultrasound image observation apparatus 3
canbe connected with both the electronic scanning type ultra-
sound probe and the mechanical scanning type ultrasound
probe at the same time, and when both types of the ultrasound
probes are connected to the ultrasound image observation
apparatus 3 at the same time, the CPU 20 can perform control
to drive only one of the ultrasound probes based on the opera-
tor’s instruction through the ultrasound operation section.
[0044] Furthermore, upon acquiring the operation check
result for each of the oscillation elements 9A, the CPU 20 can
compare an echo level threshold as a reference for abnormal-
ity determination of the echo level, which is prestored in a
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memory such as the auxiliary storage device 21, with the echo
level of the oscillation element 9A and display the compari-
son result on the check result display portion 32. In the ultra-
sound image observation apparatus 3, the CPU 20 displays
the comparison result obtained by comparing the echo level
of the oscillation element 9A with the echo level threshold,
which enables the operator to rapidly recognize whether or
not the ultrasound transducer 9 normally operates.

[0045] Next, description will be made on a flow of the
processing by the ultrasound image observation apparatus 3
according to the present embodiment, with reference to FIGS.
3and 4.

[0046] Instep S1,the CPU 20 determines whether or not an
instruction to start check mode processing has been given
from the operator through the ultrasound operation section.
When the instruction has been given (YES), the process
moves on to step S2. When no instruction has been given
(NO), the determination processing in step S1 is repeated
until the instruction to start the check mode processing is
given.

[0047] When the instruction to start the check mode pro-
cessing is given, the CPU 20 reads out a program for check
mode from the auxiliary storage device 21 and executes the
program in the processing in step S2. The CPU 20 drives each
of the oscillation elements 9A of the ultrasound transducer 9
and displays the acquired operation check result on the opera-
tion check screen 18A.

[0048] FIG. 4 shows a flow of processing of a subroutine
program as a specific processing in step S2. When the pro-
cessing in step S2 is executed, the CPU 20 executes process-
ing according to the subroutine program starting from step
S20.

[0049] In the processing in step S20, the CPU 20 reads out
from the auxiliary storage device 21a transmission pattern
corresponding to the type of the connected ultrasound probe
2.

[0050] Then, in the processing in step S21, based on the
transmission pattern acquired in the step S20, the CPU 20
drives the transmission/reception section 13 to cause each of
the oscillation elements 9A to transmit ultrasound pulse and
acquires an echo signal for each of the oscillation elements
9A by the transmission/reception section 13.

[0051] Then, the CPU 20 uses the acquired echo signal for
each of the oscillation element 9A and configures the opera-
tion check screen 18A including the check result display
portion 32 displaying the check mode processing result, and
thereafter causes the monitor 18 to display the configured
screen. After the processing according to the subroutine pro-
gram, the CPU 20 performs processings in step S3 and steps
subsequent thereto shown in FIG. 3.

[0052] Inthe processing in step S3, the CPU 20 determines
whether or not an instruction is given from the operator using
the cursor 33 displayed on the operation check screen 18A.
When an instruction has been given, the CPU 20 moves on to
the processing in step S4, and when no instruction is given,
the CPU 20 terminates the program for check mode to per-
form preparatory operation for starting an inspection of a
subject.

[0053] In the processing in step S4, when the operator
operates the cursor 33 on the check result display portion 32
of the operation check screen 18A to place the cursor 33 ona
certain element number, for example, the CPU 20 displays on
the element number display portion 34 the element number
onwhich the cursor 33 is placed, and also displays on the echo
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level display portion 35 the echo level of the oscillation ele-
ment 9A having the element number.

[0054] Furthermore, when the operator operates the cursor
33 to give an instruction to change setting, the CPU 20 per-
forms control to change at least either the gain setting or the
contrast setting of the specified ultrasound image, for
example.

[0055] The operation check screen 18A is displayed on the
monitor 18 by the control performed by the CPU 20, which
enables the operator to identify the state of the ultrasound
probe 2, more specifically, the abnormality in the ultrasound
probe 2.

[0056] The CPU 20 causes the operator to recognize the
identified abnormality in the ultrasound probe 2, and there-
after terminates the program for check mode to perform pre-
paratory operation for inspection of the subject.

[0057] According to the ultrasound image observation
apparatus 3 of the present embodiment, it is not necessary for
the operator to immediately send the whole ultrasound image
observation apparatus 3 to the manufacturer for repairs even
when some abnormality occurs. That is, when it is determined
that abnormality has occurred in the ultrasound probe 2, the
operator has only to repair the ultrasound probe 2. If the
operator has a spare ultrasound probe 2, the operator can
continue to use the ultrasound image observation apparatus 3.

[0058] Furthermore, the manufacturer who does repairs
can also identify the cause of abnormality in the connected
ultrasound probe 2 with a simple configuration and reduced
cost, without using a dedicated inspection instrument or a
dedicated program.

[0059] Note that description was made above, as the check
mode, on the transducer check mode in which the CPU 20
causes each of the oscillation elements 9A of the ultrasound
transducer 9 to generate ultrasound and displays on the check
result display portion 32 the echo level of the echo signal of
each of the oscillation elements 9A. However, the check
mode is not limited to the transducer check mode, and for
example, may be a power check mode in which the CPU 20
measures the power level of the ultrasound transmitted from
each of the oscillation elements 9A of the ultrasound trans-
ducer 9 and displays the measured power level on the check
result display portion 32.

[0060] Inthe power check mode, the CPU 20, for example,
executes a program for measuring the power level for each of
the oscillation elements 9A, that is, for each sound ray data.
When the connected ultrasound probe 2 is the mechanical
scanning type ultrasound probe 2, the CPU 20 stops the
rotation of the ultrasound transducer 9 and thereafter drives
the ultrasound transducer 9 to cause it generate ultrasound,
and measures the power level at this time.

[0061] Note that the power level is measured using a hydro-
phone, not shown, with what is called hydrophone method.
As a specific measuring method of power level with the
hydrophone method, the method disclosed in the following is
used, for example. (International Electrotechnical Commis-
sion: IEC 60601-2-37:2001, Medical electrical equipment-
Part 2-37: Particular requirements for the basic safety and
essential performance of ultrasonic medical diagnostic and
monitoring equipment.)

[0062] On the other hand, when the connected ultrasound
probe 2 is the electronic scanning type ultrasound probe 2, the
CPU 20 drives only the oscillation element 9A which gener-
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ates ultrasound in an arbitrarily predetermined one direction
of the ultrasound transducer 9 and measures the power level
for each sound ray.

[0063] Then, the CPU 20 compares the power level thresh-
old, as a reference for the determination of abnormality in the
power level, which is prestored in a memory such as the
auxiliary storage device 21, with the measured power level for
each sound ray, and configures the comparison result as the
check result display portion 32 to cause the monitor 18 to
display the operation check screen 18A.

[0064] According to this configuration, the power check
mode can also provide the same effects as those in the trans-
ducer check mode in which the echo level is measured.
[0065] Note that when executing the power check mode,
the CPU 20 can continuously drive only the oscillation ele-
ments related to one sound ray in a predetermined direction.
[0066] In addition, the CPU 20 can perform control to
specify or change the oscillation element to be checked by
operating the cursor 33 on the screen of the monitor 18 or the
operation check screen 18A, for example.

[0067] Furthermore, when executing the power check
mode, the CPU 20 can display a transmission parameter, that
is, a transmission mode, frequency, focus position and the like
of the ultrasound transmitted by the ultrasound transducer 9
on the screen of the monitor 18, for example, on the operation
check screen 18A using the cursor 33, or perform control to
change the transmission parameter by operating the cursor
33. Note that when the power level is measured using the
hydrophone, it is possible to cause the ultrasound image
observation apparatus 3 to output a trigger signal, for
example, a frame sync required for the measurement.

[0068] In the above embodiment, description was made
above on the transducer check mode and the power check
mode as the abnormality detection function for detecting
abnormality in the ultrasound probe 2, assuming the case
where the processings in these modes are started by the pro-
cessing start instruction from the operator. However, these
modes may be executed, for example, as what is called self-
check function which is performed when the power source of
the ultrasound image observation apparatus 3 is turned on.
[0069] In addition, in the abnormality detection function,
abnormality is identified by checking the operation of the
connected ultrasound probe 2. By using the operation check
result, it is also possible to discriminatingly detect the abnor-
mality in the ultrasound probe 2 and the abnormality in the
ultrasound image observation apparatus 3.

[0070] Note that description was made above by taking the
ultrasound probe to be inserted into the channel of the endo-
scope as an example. However, it is apparent that the same
effects can be obtained even if an ultrasound scope which can
be inserted alone into a body cavity, that is, an ultrasound
endoscope is used. In the present invention, the ultrasound
probe includes an ultrasound probe.

[0071] In addition, the ultrasound transducer 9 is not lim-
ited to a radial scanning type, and may be a convex scanning
type and the like.

[0072] Having described the preferred embodiment of the
invention referring to the accompanying drawings, it should
be understood that the present invention is not limited to those
precise embodiment and various changes and modifications
thereof could be made by one skilled in the art without depart-
ing from the spirit and scope of the invention as defined in the
appended claims.
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What is claimed is:
1. An ultrasound diagnostic apparatus comprising:
an ultrasound probe including an ultrasound transducer,
the ultrasound transducer being made up of one or more
oscillation elements for transmitting and receiving ultra-
sound to and from a subject; and
an ultrasound image observation apparatus including a
connecting connector to which the ultrasound probe is
detachably connected, and a control section for detect-
ing abnormality in the ultrasound probe connected
through the connecting connector.
2. The ultrasound diagnostic apparatus according to claim
1, wherein
the control section detects abnormality in each of the one or
more oscillation elements by causing each of the one or
more oscillation elements to transmit and receive the
ultrasound and checking operation of each of the one or
more oscillation elements.
3. The ultrasound diagnostic apparatus according to claim
2, further comprising a display section, wherein the control
section displays on the display section an operation check
screen as an operation check result of each of the one or more
oscillation elements.
4. The ultrasound diagnostic apparatus according to claim
3, wherein
the control section drives each of the one or more oscilla-
tion elements to transmit ultrasound, signal-processes
an echo signal as a reception signal received by each of
the one or more oscillation elements, and displays on the
operation check screen an ultrasound image acquired
using each of the one or more oscillation elements.
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5. The ultrasound diagnostic apparatus according to claim
4, further comprising an ultrasound operation section con-
nected to the ultrasound image observation apparatus,
wherein
the control sectiondisplays a sound ray data number and an
echo level ofthe echo signal of the ultrasound image that
is specified by a cursor displayed on the operation check
screen based on operation of the ultrasound operation
section.
6. The ultrasound diagnostic apparatus according to claim
5, wherein the control section stores the sound ray data num-
ber and the echo level that have ever been specified by the
cursor and displays on the operation check screen the sound
ray data number and the echo level.
7. The ultrasound diagnostic apparatus according to claim
5, wherein, when the cursor and the ultrasound image are
displayed in a superimposed manner, the control section
transparently display or does not display at least a part of the
cursor.
8. The ultrasound diagnostic apparatus according to claim
4, wherein the control section performs, based on operation of
the ultrasound operation section, control to change at least
either a gain setting or a contrast setting of the ultrasound
image on the operation check screen.
9. The ultrasound diagnostic apparatus according to claim
1, wherein
the control section includes an auxiliary storage device for
storing a software for detecting abnormality in the ultra-
sound probe.
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