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ULTRASOUND PROBE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is entitled to and claims the benefit
of Japanese Patent Application No. 2016-071081, filed on
Mar. 31, 2016, the disclosure of which including the speci-
fication, drawings and abstract is incorporated herein by
reference in its entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0002] The present invention relates to an ultrasound
probe for ultrasound diagnosis, and particularly relates to an
ultrasound probe for performing a paracentesis while
observing an ultrasound image acquired by transmission/
reception of ultrasound waves.

2. Description of Related Art

[0003] Ultrasound diagnostic apparatuses can, for
example, acquire the shape, movement, and the like of
tissues in the form of an ultrasound diagnosis image by
simply bringing an ultrasound probe, which can be con-
nected or can communicate with the ultrasound diagnostic
apparatus, into contact with the body surface or by inserting
the ultrasound probe into the body. Accordingly, ultrasound
diagnostic apparatuses have a high level of safety, and can
be repeatedly used for inspection.

[0004] Inrecentyears, a biopsy in which a puncture needle
is inserted to the patient’s body as the subject to collect
tissues and bodily fluid is known. In addition, in an anes-
thetic department. an intensive care unit, a pain clinic and
the like, treatments using a puncture needle are performed.
In such diagnoses or treatments, the operator such as a
doctor inserts a puncture needle while confirming the posi-
tion of the puncture needle with reference to an ultrasound
image of body tissues acquired with the ultrasound diag-
nostic apparatus.

[0005] At this time, to reduce the burden of the patient and
correctly perform puncture as much as possible, it is nec-
essary to accurately determine the insertion position of the
puncture needle on the patient’s body surface, and the
relative position of the insertion position of the puncture
needle on the patient’s body surface and the targeted posi-
tion in the ultrasound image displayed on the monitor.
[0006] For example, Japanese Patent Application Laid-
Open No. 2010-119484 discloses a technique in which a
center indication part that indicates an approximate center
position of the arranged transducer in the longitudinal direc-
tion 1s provided on the external surface of the casing of the
ultrasound probe for the purpose of surely marking the scan
center position of the ultrasound probe to the patient’s body
surface. It should be noted that this technique is not designed
for insertion of the puncture needle to the patient’s body
from the marked position on the patient’s body surface.
[0007] In addition, Japanese Registered Utility Model No.
3190119 discloses a technique in which a center indication
line that indicates the center position of the arranged trans-
ducer in the longitudinal direction and the short direction is
provided on the external surface of the casing of the ultra-
sound probe for the purpose of correctly performing a
paracentesis, and the puncture needle is inserted to the
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patient’s body from the position of the patient’s body
surface indicated by the center indication line.

[0008] Since the ultrasound probe disclosed in Japanese
Patent Application Laid-Open No. 2010-119484 is designed
for puncture through an adapter (fixing part 29 and holding
part 25) for guiding the puncture needle as described above,
the structure of the ultrasound probe is complicated, and
consequently, operations such as mounting of an adapter is
required to perform a paracentesis. Further, since puncture is
performed through the adapter fixed to the ultrasound probe,
the puncture angle of the needle is limited, and as a result the
operator such as a doctor cannot freely perform operations,
making it difficult to accurately perform the puncture.
[0009] In contrast, in an ultrasound probe such as the
ultrasound probe disclosed in Japanese Registered Utility
Model No. 3190119, the center indication line that indicates
the scan center position of the ultrasound probe is provided,
and the ultrasound probe is configured to insert the puncture
needle into the patient’s body from a position of the patient’s
body surface indicated by the center indication line. With
this configuration, the ultrasound probe such as the ultra-
sound probe disclosed in Japanese Registered Utility Model
No.3190119, does not require the adapter or the like, and the
operator such as a doctor can freely perform puncture.
However, when the indication part that indicates the scan
center position of the ultrasound probe has a straight-line
shape as in the invention disclosed in Japanese Registered
Utility Model No. 3190119, the directivity toward the scan
center position of the ultrasound probe is not provided, and
consequently the operator such as a doctor cannot correctly
recognize the scan center position of the ultrasound probe.
[0010] In addition, when the center indication line has a
large thickness relative to the puncture needle, the center
position cannot be easily recognized, and the scan center
position cannot be correctly indicated. Conversely, when the
thickness of the center indication line is reduced so that the
center position can be easily recognized, the center indica-
tion line cannot be easily visually-recognized.

[0011] As described above, disadvantageously, the con-
ventional ultrasound probes cannot be freely operated by the
operator such as a doctor, or, cannot correctly indicate the
scan center position. In either case, error or shifting of the
insertion position of the puncture needle on the patient’s
body surface occurs, and a paracentesis cannot be accurately
performed, thus increasing the burden on the patient.

SUMMARY OF THE INVENTION

[0012] An object of the present invention is to provide an
ultrasound probe which can accurately perform a paracen-
tesis without missing the insertion position of the puncture
needle on the patient’s body surface.

[0013] To achieve the abovementioned object, an ultra-
sound probe reflecting one aspect of the present invention
includes: a piezoelectric element configured to transmit and
receive ultrasound waves; and a casing configured to house
the piezoelectric element. A center indication part config-
ured to indicate an approximate center position of at least
one side of an ultrasound transmission/reception side surface
of the piezoelectric element is provided on a surface of the
casing, the center indication part is formed such that two or
more tangents intersect each other at at least a first inter-
section and a second intersection on a virtual center line
extending in an ultrasound transmission/reception direction
of the piezoelectric element and passing through the
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approximate center position, and that the tangents intersect-
ing each other have gradients of opposite signs, the first
intersection is located at a position on an ultrasound trans-
mission/reception side of the piezoelectric element, the
second intersection is located at a position on a side opposite
to the ultrasound transmission/reception side of the piezo-
electric element relative to the first intersection, the tangents
intersecting at the first intersection form a projection toward
the ultrasound transmission/reception side of the piezoelec-
tric element, and the tangents intersecting at the second
intersection form a projection toward the ultrasound trans-
mission/reception side of the piezoelectric element or a
recess with respect to the ultrasound transmission/reception
side of the piezoelectric element.

BRIEF DESCRIPTION OF DRAWINGS

[0014] FIG. 1is a perspective view of an external appear-
ance of an ultrasound diagnostic apparatus using an ultra-
sound probe;

[0015] FIG. 2 is a plan view illustrating an external
appearance of the ultrasound probe;

[0016] FIG. 3 is a perspective view of an external appear-
ance of the ultrasound probe;

[0017] FIG. 4 is a sectional view illustrating a main
structure of the ultrasound probe;

[0018] FIG. 5 is an exploded view illustrating the main
structure of the ultrasound probe;

[0019] FIG. 6 illustrates an arrowhead-like shape of a
puncture mark;
[0020] FIG. 7A and FIG. 7B are explanatory diagrams for

describing an effect for a case where an end of the puncture
mark on an ultrasound transmission/reception side cannot be
visually recognized;

[0021] FIG. 8A to FIG. 8D are explanatory diagrams for
describing an effect for a case where the puncture mark is
shifted or deformed,

[0022] FIG. 9 is an explanatory diagram for describing an
arrow-feather-like shape of the puncture mark;

[0023] FIG. 10A and FIG. 10B are explanatory diagrams
for describing a modification of the arrowhead-like shape of
the puncture mark;

[0024] FIG. 11Ato FIG. 11C are explanatory diagrams for
describing a modification of another shape of the puncture
mark;

[0025] FIG. 12 is a sectional view illustrating a main
structure of an ultrasound probe of the modification; and
[0026] FIG. 13 is an exploded view illustrating the main
structure of the ultrasound probe of the modification.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] An embodiment of the present invention will be
described below with reference to the drawings.

Ultrasound Diagnostic Apparatus

[0028] FIG. 1is a perspective view of an external appear-
ance of ultrasound diagnostic apparatus 102 using ultra-
sound probe 101 according to the present embodiment.
[0029] Ultrasound diagnostic apparatus 102 includes
ultrasound diagnostic apparatus main body 103, connector
part 104 and display 105.
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[0030] Ultrasound probe 101 is connected with ultrasound
diagnostic apparatus 102 through cable 3 connected with
connector part 104.

[0031] An electric signal (transmission signal) from ultra-
sound diagnostic apparatus 102 is transmitted to a piezo-
electric element part of ultrasound probe 101 through cable
3. It is to be noted that the piezoelectric element part will be
described later. This transmission signal is converted to
ultrasound waves at the piezoelectric element part, and
transmitted into a living body. The transmitted ultrasound
waves are reflected by tissues and the like in the living body,
and a part of the reflection wave is received and converted
by the piezoelectric element into an electric signal (received
signal), and thereafter, transmitted to ultrasound diagnostic
apparatus 102 through cable 3. The received signal is
converted to image data at ultrasound diagnostic apparatus
102, and displayed on display 105.

[0032] The ultrasound probe is described below in detail.
Ultrasound Probe
[0033] FIG. 2 and FIG. 3 are a plan view and a perspective

view illustrating an example external appearance of ultra-
sound probe 101, respectively. FIG. 4 and FIG. 5 are a
sectional view and an exploded view illustrating an example
main structure of ultrasound probe 101, respectively.
[0034] As illustrated in FIG. 2 and FIG. 4, ultrasound
probe 101 includes piezoelectric element part 5, electric
signal line connection part 4 and casing 1, and is provided
with cable 3 and cable bushing 2.

[0035] Piezoelectric element part 5 transmits and receives
ultrasound waves. Piezoelectric element part 5 may be
composed of one piezoelectric body (not illustrated). Alter-
natively, piezoelectric element part 5 may be composed of a
plurality of piezoelectric bodies arranged in one direction
such that the arrangement direction of the piezoelectric
bodies is the longitudinal direction of piezoelectric element
part 5 and a direction substantially perpendicular to the
arrangement direction of piezoelectric bodies is the short
direction of piezoelectric element part 5. Electric signal line
connection part 4 is connected with piezoelectric element
part 5 and cable 3, and transmits an electric signal from
ultrasound diagnostic apparatus 102 or piezoelectric element
part 5. Cable 3 is connected with ultrasound diagnostic
apparatus main body 103. Cable bushing 2 prevents discon-
nection of cable 3 due to abrupt bending or the like.
[0036] As illustrated in FIG. 5, casing 1 can be separated
into two parts which are combined so as to cover piezoelec-
tric element part 5, electric signal line connection part 4,
cable 3, cable bushing 2 and the like after the components
are combined together. Casing 1 combined in this manner is
joined and integrated with a silicone adhesive agent or the
like such that it serves as a holding part designed to be held
by the operator or the like.

[0037] Portions 10a¢ and 105 which serve as a center
indication part (hereinafter referred to also as “puncture
mark”) that indicates the scan center position of ultrasound
probe 101 are provided across joint surface 6a of the two
parts of casing 1. When casing 1 is combined and integrated,
portions 10a and 105 are combined together to form one
puncture mark 10 as illustrated in FIG. 2 and FIG. 3. Details
of the puncture mark will be described later.

[0038] While casing 1 has a configuration which can be
separated into two parts as described above, casing 1 may be
separated into three or more parts.



US 2017/0281127 Al

[0039] In addition, while the external appearance of ultra-
sound probe 101 illustrated in FIG. 1 to FIG. 5 is an external
appearance of a linear scanning type ultrasound probe, the
present invention is not limited to this. For example, it is also
possible to employ a probe of convex scanning type, a probe
of an electron sector scan type, or a probe of a body cavity
insertion type which is inserted to the patient’s body cavity
when in use.

[0040] In addition, while ultrasound probe 101 is con-
nected with ultrasound diagnostic apparatus 102 through
cable 3, ultrasound probe 101 may be connected with
ultrasound diagnostic apparatus 102 through radio commu-
nication without providing the cable.

Puncture Mark

[0041] As described above, puncture mark 10 that indi-
cates the center position of the short side of the ultrasound
transmission/reception side surface of piezoelectric element
part 5 is provided across joint surface 6a of the two parts of
casing 1 as the center indication part that indicates the scan
center position of ultrasound probe 101.

[0042] As illustrated in FIG. 5, when casing surface 7 of
the longitudinal side of piezoelectric element part 5 is the
front surface, joint surface 6a is formed on casing side
surface 6 of the short side of piezoelectric element part 5 and
substantially agrees with the center line of casing side
surface 6 which is parallel to the ultrasound transmission/
reception direction.

[0043] As illustrated in FIG. 6, puncture mark 10 has an
arrowhead-like shape, and is formed such that end portion
10c¢ indicates the center position of the short side of the
ultrasound transmission/reception side surface of piezoelec-
tric element part 5 (hereinafter referred to also as “scan
center position”).

[0044] The arrowhead-like shape is composed such that
the tangents to the shapes of the portions provided on
respective two parts of casing 1 intersect at intersections A
and B located on joint surface 6a.

[0045] Two tangents which intersect at intersection A on
the ultrasound transmission/reception side of piezoelectric
element part 5 have gradients of opposite signs, and in
addition, the two tangents form an acute projection directed
toward the ultrasound transmission/reception side of piezo-
electric element part 5. With this configuration, the shape of
the portion of puncture mark 10 where the tangents intersect
each other at intersection A on the ultrasound transmission/
reception side of piezoelectric element part 5 (hereinafter
referred to as “lower portion”) naturally has a shape con-
centrating toward joint surface 6a which substantially coin-
cides with the scan center position of ultrasound probe 101,
and thus it is possible to indicate the direction toward the
scan center position of ultrasound probe 101, and cotrectly
indicate the scan center position.

[0046] In addition, when ultrasound diagnostic apparatus
102 is used for diagnosis or treatment, the operator such as
a doctor in some situation may strongly presses ultrasound
probe 101 against the patient’s body surface to obtain more
favorable signals. In this case, the patient’s body surface is
recessed by being pressed, and a part of the surface of the
ultrasound probe making contact with the patient’s body
surface is put into the recessed portion of the patient’s body
surface and cannot be visually recognized.

[0047] In this case, even when a puncture needle is
directly inserted into the patient’s body from a position on
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the patient’s body surface corresponding to the indication
part that indicates the scan center position without interpos-
ing an adapter or the like by use of the ultrasound probe
disclosed in Japanese Patent Application Laid-Open No.
2010-119484 for example, the indication part has an
inverted triangular shape, and consequently the vertex of the
inverted triangular shape on the living body side, which
should indicate the scan center position, cannot be visually
recognized. At this time, since the portion of the indication
part exposed from the recessed portion of the patient’s body
surface is substantially trapezoid as illustrated in FIG. 7A,
the operator such as a doctor cannot correctly recognize the
scan center position of the ultrasound probe.

[0048] However, with puncture mark 10 according to the
present embodiment, even in the case where ultrasound
probe 101 is put into the patient’s body and end portion 10¢
and cannot be visually recognized when in use, the operator
such as a doctor can estimate the tangents to portions 10a
and 105 of puncture mark 10 based on the direction toward
the scan center position indicated by the shape of the lower
portion of puncture mark 10, and can determine the position
of intersection A of the scan center position of the ultrasound
probe based on the tangents. Thus, the operator can correctly
recognize the scan center position of the ultrasound probe.
[0049] Moreover, the arrowhead-like shape includes a
shape of a portion (hereinafter referred to as “upper por-
tion”) where the tangents intersect each other at intersection
B located at a position on the side opposite to the ultrasound
transmission/reception side of piezoelectric element part 5.
The two tangents which intersect each other at intersection
B also have gradients of opposite signs, and thus puncture
mark 10 can indicate the scan center position of ultrasound
probe 101 not only with end portion 10¢ of the lower portion
of the patient’s body surface side, but also with end portion
10d of the upper portion on the side opposite to the patient’s
body surface side in a paracentesis using ultrasound diag-
nostic apparatus 102. Therefore, when ultrasound probe 101
is put into the patient’s body and end portion 10¢ cannot be
visually recognized, end portion 104 of the upper portion is
remote from the patient’s body surface, and exposed from
the patient’s body surface without being put into the
patient’s body. Thus, end portion 104 of the upper portion
can surely indicate the scan center position of ultrasound
probe 101, and can help the operator such as a doctor to
estimate intersection A based on the shape of the lower
portion of puncture mark 10 and determine the scan center
position of ultrasound probe 101 as described above. That is,
as illustrated in FIG. 7B, the operator such as a doctor can
further accurately recognize the scan center position of
ultrasound probe 101 by determining the position of inter-
section B based on end portion 104 of the upper portion, and
estimating a virtual center line that passes through intersec-
tion A and intersection B.

[0050] Further, in the case where the center indication part
that indicates the scan center position of the ultrasound
probe is provided across the joint surface of two parts of the
casing of the ultrasound probe as in the present embodiment,
the combined center indication part is shifted or deformed
due to fitting shift of the casing, or size error or positional
error of the center indication part of the two parts of the
casing.

[0051] For example, in the case where the indication part
that indicates the scan center position of the ultrasound
probe has a straight-line shape as in the invention disclosed
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in Japanese Registered Utility Model No. 3190119, the
combined indication part is shifted or deformed when two
portions each having length I1 of the two parts of the casing
are combined while being vertically shifted due to fitting
shift by a shift amount as illustrated in FIG. 8 A, or when two
portions respectively having length L1 and length L2 result-
ing from a positional error or a size error are combined
together as illustrated in FIG. 8B. In either case, the operator
such as a doctor cannot correctly recognize the scan center
position of the ultrasound probe.

[0052] However, with puncture mark 10 according to the
present embodiment in which the lower portion of the
arrowhead-like shape has a shape concentrating toward joint
surface 6a and indicates the direction toward the scan center
position of ultrasound probe 101 as described above, the
operator such as a doctor is not disturbed even when end
portion 10¢ is mistakenly shifted or deformed as illustrated
in FIG. 8C and FIG. 8D, and can correctly recognize the
scan center position of ultrasound probe 101.

[0053] While puncture mark 10 according to the present
embodiment has an arrowhead-like shape, the shape of
puncture mark 10 is not limited to the arrowhead-like shape
as long as the tangents to the shape which intersect each
other at joint surface 6a have gradients of opposite signs,
and the tangents which intersect each other at the intersec-
tion on the ultrasound transmission/reception side of piezo-
electric element part 5 form a projection directed toward the
ultrasound transmission/reception side of piezoelectric ele-
ment part 5.

[0054] In addition, to ensure exposure of end portion 104
of the upper portion of puncture mark 10 when end portion
10c¢ on the ultrasound transmission/reception side of piezo-
electric element part 5 cannot be visually recognized, it is
preferable to provide a certain distance between intersection
A on the ultrasound transmission/reception side and inter-
section B on the side opposite to intersection A of piezo-
electric element part 5. For example, puncture mark 10 may
have an arrow-feather-like shape as illustrated in FIG. 9.
[0055] In addition, while puncture mark 10 according to
the present embodiment is formed such that the tangents to
the shape of the lower portion form an acute projection
directed toward the ultrasound transmission/reception side
of piezoelectric element part 5, the projection may not have
an acute angle. For example, the tangents to the shapes of the
lower portion of puncture mark 10 may form a projection
having an obtuse angle directed toward the ultrasound
transmission/reception side of piezoelectric element part 5.
[0056] In addition, while puncture mark 10 according to
the present embodiment is formed such that the tangents to
the shapes of the upper portion form a projection directed
toward the ultrasound transmission/reception side of piezo-
electric element part 5, puncture mark 10 may form a recess
with respect to the ultrasound transmission/reception side of
piezoelectric element part 5. For example, even when punc-
ture mark 10 is formed in a rhombus-like shape or a
hexagonal-like shape as illustrated in FIG. 11A and FIG.
11B, it is possible to recognize the scan center position of
ultrasound probe 101 with end portion 104 of the upper
portion, and it is possible to accurately perform a paracen-
tesis without missing the insertion position of the puncture
needle on the patient’s body surface even when end portion
10¢ of the lower portion cannot be visually recognized.
[0057] In addition, while puncture mark 10 according to
the present embodiment is formed such that the shapes of the
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upper portion and the lower portion and joint surface 6a
directly intersect each other (that is, the outline of the shape
and the tangent thereof'is the same line) as illustrated in FIG.
10A, puncture mark 10 may be formed such that the outlines
of the shapes of the upper portion and the lower portion and
joint surface 6a do not directly intersect each other but only
the tangents intersect each other at the intersection on joint
surface 6a as illustrated in FIG. 10B. For example, as
illustrated in FIG. 10B, the front end portions of the shapes
of the upper portion and the lower portion of puncture mark
10 may be rounded, or, may be formed in a straight line
shape which is substantially parallel to the ultrasound trans-
mission/reception side surface of piezoelectric element part
5, in place of the rounded portion.

[0058] In addition, while the tangents to the shapes and
joint surface 6a intersect each other at intersections A and B
in puncture mark 10 according to the present embodiment,
the tangents to the shapes and joint surface 6a may be
intersect each other at two or more intersections as long as
the tangents to the shape intersecting each other at joint
surface 6a have gradients of opposite signs, and the tangents
intersecting each other at the intersection on the ultrasound
transmission/reception side of piezoelectric element part 5
form a projection directed toward the ultrasound transmis-
sion/reception side of piezoelectric element part 5. For
example, puncture mark 10 may be formed as illustrated in
FIG. 11C, or may be formed by a combination of different
shapes.

[0059] In addition, when the puncture needle is inserted
from the short side of piezoelectric element part 5 in a
paracentesis, substantially the entire puncture needle can be
shown in the ultrasound image, and the end of the puncture
needle is shown throughout the operation, thus making it
easy to observe the puncture needle. In view of this, in the
present embodiment, the indication part (puncture mark 10)
for indicating the center position of the short side of the
ultrasound transmission/reception side surface of piezoelec-
tric element part 5 is provided on casing side surface 6 of the
short side of piezoelectric element part 5 such that the
puncture needle can be inserted from the short side. Alter-
natively, or in addition thereto, an indication part for indi-
cating the center position of the long side of the ultrasound
transmission/reception side surface of piezoelectric element
part 5 may be provided on the longitudinal side surface of
the ultrasound probe as illustrated in FIG. 12 and FIG. 13.
[0060] Desirably, puncture mark 10 is formed in a highly-
chemically resistive manner such as irregularities formed by
molding, laser marking, or printing. In addition, puncture
mark 10 may have multiple colors.

Effect of the Embodiment

[0061] As described above, ultrasound probe 101 can
directly insert the puncture needle into the patient’s body
from a position of the patient’s body surface corresponding
to puncture mark 10 without using an adapter or the like for
guiding the puncture needle in a paracentesis, and thus the
operator such as a doctor can freely perform the operation.
[0062] In addition, puncture mark 10 is formed such that
the tangents to the portions 10a and 10b provided on
respective two parts of casing 1 intersect at intersections A
and B located on joint surface 6a which substantially
coincides with the center line which is parallel to the
ultrasound transmission/reception direction of casing side
surface 6, and that the tangents intersecting each other have
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gradients of opposite signs. Moreover, the tangents which
intersect at intersection A on the ultrasound transmission/
reception side of piezoelectric element part 5 form a pro-
jection directed toward the ultrasound transmission/recep-
tion side of piezoelectric element part 5. With this
configuration, the direction toward the scan center position
of ultrasound probe 101 is indicated, and thus the scan center
position of ultrasound probe 101 can be correctly indicated.
[0063] In addition, even in the case where end portion 10¢
on the ultrasound transmission/reception side of piezoelec-
tric element part 5 cannot be visually recognized when in
use, puncture mark 10 surely indicates the direction toward
the scan center position of ultrasound probe 101 with end
portion 10¢ of the lower portion intersecting at intersection
A on the ultrasound transmission/reception side of piezo-
electric element part 5, and can surely indicate the scan
center position of ultrasound probe 101 with end portion 104
of the upper portion intersecting at intersection B on the side
opposite to the ultrasound transmission/reception side of
piezoelectric element part 5. Thus, the operator such as a
doctor can correctly recognize the scan center position of
ultrasound probe 101, and can accurately perform a para-
centesis without missing the insertion position of the punc-
ture needle on the patient’s body surface.
[0064] Further, even when portions 10a and 105 provided
on respective two parts of casing are shifted or deformed due
to factors such as fitting shift and manufacturing error,
puncture mark 10 indicates the direction toward the scan
center position of ultrasound probe 101, and therefore the
shifting or the deformation does not interfere with recogni-
tion of the scan center position. As a result, the operator such
as a doctor can correctly recognize the scan center position
of ultrasound probe 101, and can accurately perform a
paracentesis without missing the insertion position of the
puncture needle on the patient’s body surface.
What is claimed is:
1. An ultrasound probe comprising:
a piezoelectric element configured to transmit and receive
ultrasound waves; and
a casing configured to house the piezoelectric element,
wherein
a center indication part configured to indicate an approxi-
mate center position of at least one side of an ultra-
sound transmission/reception side surface of the piezo-
electric element is provided on a surface of the casing,
the center indication part is formed such that two or more
tangents intersect each other at at least a first intersec-
tion and a second intersection on a virtual center line
extending in an ultrasound transmission/reception
direction of the piezoelectric element and passing
through the approximate center position, and that the
tangents intersecting each other have gradients of oppo-
site signs,
the first intersection is located at a position on an ultra-
sound transmission/reception side of the piezoelectric
element,
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the second intersection is located at a position on a side
opposite to the ultrasound transmission/reception side
of the piezoelectric element relative to the first inter-
section,

the tangents intersecting at the first intersection form a

projection toward the ultrasound transmission/recep-
tion side of the piezoelectric element, and

the tangents intersecting at the second intersection form a

projection toward the ultrasound transmission/recep-
tion side of the piezoelectric element or a recess with
respect to the ultrasound transmission/reception side of
the piezoelectric element.

2. The ultrasound probe according to claim 1, wherein the
center indication part includes, at an end thereof on the
ultrasound transmission/reception side of the piezoelectric
element, or at another end thereof on a side opposite to the
ultrasound transmission/reception side of the piezoelectric
element, a round portion, or a straight line portion which is
substantially parallel to the ultrasound transmission/recep-
tion side surface of the piezoelectric element.

3. The ultrasound probe according to claim 1, wherein

an outline of the center indication part intersects the

virtual center line at at least the first intersection and the
second intersection,

the outline intersecting at the first intersection forms a

projection toward the ultrasound transmission/recep-
tion side of the piezoelectric element, and
the outline intersecting at the second intersection forms a
projection toward the ultrasound transmission/recep-
tion side of the piezoelectric element or a recess with
respect to the ultrasound transmission/reception side of
the piezoelectric element.
4. The ultrasound probe according to claim 1, wherein
the piezoelectric element is composed of a plurality of
piezoelectric bodies disposed in a first direction, and

the center indication part is formed on a side surface of the
casing which is substantially perpendicular to the first
direction.

5. The ultrasound probe according to claim 1, wherein

the casing is composed of at least two parts, and

the virtual center line substantially coincides with a joint

surface of the parts.

6. The ultrasound probe according to claim 1, wherein the
center indication part has an arrowhead shape, an arrow
feather shape, or a thombus shape.

7. The ultrasound probe according to claim 1, wherein the
center indication part is composed of an irregularity formed
by printing, laser marking, or molding.

8. The ultrasound probe according to claim 1, wherein the
center indication part has one or more colors which are
different from a color of the casing.

9. The ultrasound probe according to claim 8, wherein the
center indication part has one or more colors which are
stronger than the color of the casing.

10. An ultrasound diagnostic apparatus comprising the
ultrasound probe according to claim 1.
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