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(57) ABSTRACT

An ultrasound transducer or an ultrasound diagnostic appa-
ratus that includes a body configured to transmit and receive
ultrasound waves, the body having a first color, an attachment
portion having a concave shape or a convex shape, the attach-
ment portion configured to attach to a convex portion or a
concave portion provided on a puncture adapter, and at least
one guide mark provided on the surface of body, the at least
one guide mark having a second color different from the first
color.
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ULTRASOUND TRANSDUCER AND
ULTRASOUND DIAGNOSTIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2010-91732, filed Apr. 12, 2010, the entire contents of which
are incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to
an ultrasound transducer and an ultrasound diagnostic appa-
ratus that can attach a puncture adapter.

BACKGROUND

[0003] An ultrasonic diagnostic apparatus is an electronic
device that can generate ultrasound images. An ultrasound
transducer attached to the ultrasonic diagnostic apparatus
transmits ultrasonic waves to a subject, and receives reflected
waves. The ultrasonic diagnostic apparatus generates ultra-
sound images by using the reflected waves. Conventionally,
puncture diagnosis is a common practice. The puncture diag-
nosis harvests tissues or treats diseases by using a puncture
needle. When a doctor performs the puncture diagnosis, the
doctor attaches a puncture adapter to the ultrasound trans-
ducer. The doctor attaches the puncture adapter to the ultra-
sound transducer by connecting an attachment portion pro-
vided on the ultrasound transducer and an attachment portion
provided on the puncture adapter. The doctor injects a punc-
ture needle through the puncture adapter attached to the ultra-
sound transducer, and watches the ultrasound images.
[0004] Generally, when the doctor performs puncture diag-
nosis, the doctor folds the ultrasound transducer using a cover
to prevent an infection. In Japanese published application
2009-72602, the attachment portion provided on the puncture
adapter is connected to the attachment portion provided on
the ultrasound transducer, after the ultrasound transducer is
folded using the cover. Sometimes the cover folds over a
portion of the puncture adapter.

[0005] However, the ultrasound transducer in Japanese
published application 2009-72602 has an operability prob-
lem when the doctor attaches the puncture adapter to the
ultrasound transducer with the cover. In particular, the attach-
ment portion provided on the ultrasound transducer has low-
visibility when the cover folds over the ultrasound transducer.
Generally, the ultrasound transducer is colored white. The
visibility of the attachment portion provided on the ultra-
sound transducer is lowered when the cover has a white color
or other colors.

BRIEF DESCRIPTION OF THE VIEWS OF THE
DRAWINGS

[0006] FIGS. 1A and 1B show an appearance of an ultra-
sound transducer according to a first embodiment;

[0007] FIG. 2 shows a connected portion of the ultrasound
transducer according to the first embodiment;

[0008] FIG. 3 shows an appearance of a puncture adapter
according to the first embodiment;

[0009] FIG. 4 shows an example of the ultrasound trans-
ducer attached to the puncture adapter according to the first
embodiment;
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[0010] FIG. 5 shows another example of the ultrasound
transducer attached to the puncture adapter according to the
first embodiment;

[0011] FIGS. 6A-6C show an example of a guide mark
according to the first embodiment;

[0012] FIGS. 7A-7B show another example of the guide
mark according to the first embodiment;

[0013] FIG. 8 shows another example of the guide mark
according to the first embodiment;

[0014] FIGS. 9A-9D show another example of the guide
mark according to the first embodiment;

[0015] FIG. 10 shows an appearance of an ultrasound trans-
ducer according to a second embodiment;

[0016] FIG. 11 shows an appearance of a puncture adapter
according to the second embodiment;

[0017] FIGS. 12A-12B show an example of the ultrasound
transducer attached to the puncture adapter according to the
second embodiment;

[0018] FIGS. 13A-13C show an example of a guide mark
according to the second embodiment;

[0019] FIGS.14A-14B show another example of the guide
mark according to the second embodiment;

[0020] FIG. 15 shows another example of the guide mark
according to the second embodiment;

[0021] FIGS.16A-16D show another example of the guide
mark according to the second embodiment;

[0022] FIGS. 17A-17B show an appearance of an ultra-
sound transducer and a puncture adapter according to a third
embodiment;

[0023] FIGS. 18A-18B show an example of the ultrasound
transducer attached to the puncture adapter according to the
third embodiment;

[0024] FIGS. 19A-19C show an example of a guide mark
according to the third embodiment;

[0025] FIGS.20A-20B show another example of the guide
mark according to the third embodiment;

[0026] FIGS.21A-21B show another example of the guide
mark according to the third embodiment;

[0027] FIGS.22A-22B show another example of the guide
mark according to the third embodiment;

[0028] FIGS. 23A-23C show an appearance of an ultra-
sound transducer and a puncture adapter according to a fourth
embodiment;

[0029] FIGS. 24A-24B show an example of the ultrasound
transducer attached to the puncture adapter according to the
fourth embodiment;

[0030] FIGS. 25A-25C show an example of a guide mark
according to the fourth embodiment;

[0031] FIGS.26A-26B show another example of the guide
mark according to the fourth embodiment;

[0032] FIG. 27 shows another example of the guide mark
according to the fourth embodiment;

[0033] FIGS. 28A-28B show another example of the guide
mark according to the fourth embodiment;

[0034] FIGS.29A-29C show another example of the guide
mark according to the fourth embodiment;

[0035] FIGS.30A-30B show another example of the guide
mark according to the fourth embodiment;

[0036] FIGS.31A-31B show another example of the guide
mark according to the fourth embodiment; and
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[0037] FIGS. 32A-32B show another example of the guide
mark according to the fourth embodiment.

DETAILED DESCRIPTION

[0038] Anembodiment will be described below with refer-
ence to the views of the accompanying drawings. The same
reference numerals denote constituent elements having
almost the same functions and arrangements, and a repetitive
description will be made only when required. Note that the
inventions disclosed herein are not limited to the described
embodiments.

[0039] Inthe described embodiments, a convex portion and
a concave portion are described as an attachment portion
collectively. The attachment portion is provided on an ultra-
sound transducer, and used for attaching the ultrasound trans-
ducer and a puncture adapter. In the described embodiments,
a painted pattern (for example, a figure, an arrow mark, and a
line) is described as a guide mark. The guide mark is provided
on the ultrasound transducer, and is used for leading the
puncture adapter to an attached position.

First Embodiment

[0040] FIG. 1 (A) shows an ultrasound transducer 10
according to the first embodiment. The ultrasound transducer
10 is used for body cavity scanning, and the ultrasound trans-
ducer 10 is generally called an endocavitary transducer. As
shown in FIG. 1 (A), the ultrasound transducer 10 includes a
body unit 1, a cable unit 2, and a connector unit 3. The body
unit 1 includes an insertion unit 4 and a grip unit 5. The
insertion unit 4 is inserted into the body cavity while body
cavity scanning. The grip unit 5 is held by a doctor while body
cavity scanning.

[0041] FIG.1 (B) shows ablock diagram of the ultrasound
transducer 10 and an ultrasound diagnostic apparatus. The
body unit 1 includes a housing unit 6. The housing unit 6 is
located at a tip of the insertion unit 4. The housing unit
converts electronic signals into ultrasound signals, and trans-
mits the converted ultrasound signals to a subject. The hous-
ing unit receives the reflected ultrasound signals, and converts
the reflected ultrasound signals into electronic signals. The
cable unit 2 transmits and receives the electronic signals
between the ultrasound transducer 10 and an ultrasound diag-
nostic apparatus. The connector unit 3 connects the ultra-
sound transducer 10 and the ultrasound diagnostic apparatus
electrically. The ultrasound diagnostic apparatus includes an
image generating unit 12 and a display unit 13. The image
generating unit 12 receives the electronic signals converted
by the housing unit, and the image generating unit generates
ultrasound images based on the electronic signals received.
The display unit displays the ultrasound images generated by
the image generating unit. Note that this embodiment
describes the ultrasound transducer 10 and the ultrasound
diagnostic apparatus separately, but the ultrasound diagnostic
apparatus can include the ultrasound transducer 10.

[0042] The symbol (a) in FIG. 1(A) shows a concave por-
tion provided on the body unit 1. The concave portion (a) is
used for attaching the ultrasound transducer 10 and the punc-
ture adapter. The concave portion is described as “attachment
portion” in this embodiment. In FIG. 1, two attachment por-
tions (a) are provided on one side of the body unit 1. In this
embodiment, another side of the body unit 1 also has two
attachment portions (a). The body unit 1 has a total of four
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attachment portions (a). FIG. 2 shows a close-up view of the
body unit 1 and the attachment portions (a).

[0043] FIG. 3 shows a puncture adapter 11. The convex
portion (b) is provided on the puncture adapter 11, and the
convex portion (b) is used for attaching the ultrasound trans-
ducer 10 and the puncture adapter 11. Note that the convex
portion (b) is provided on an inner side of the puncture
adapter 11. The convex portion (b) is attached to the attach-
ment portion (a) provided on the head side of the body unit 1.
In this embodiment, another inner side of the puncture
adapter 11 also has the convex portion (b). Thus, puncture
adapter 11 has two convex portions (b).

[0044] The convex portion (c) is provided on the puncture
adapter 11, and the convex portion (c) is used for attaching the
ultrasound transducer 10 and the puncture adapter 11. Note
that the convex portion (c) is provided on the inner side of the
puncture adapter 11. The convex portion (c) is attached to the
attachment portion (a) provided on the rear side of the body
unit 1. In this embodiment, another inner side of the puncture
adapter 11 also has the convex portion (c). Thus, puncture
adapter 11 has two convex portions (c).

[0045] FIG. 4 and FIG. 5 show procedures of attaching the
puncture adapter 11. In this embodiment, the puncture
adapter 11 is attached by connecting the four attachment
portions (a) to the convex portions (b) and (c), after the cover
folds over the ultrasound transducer 10. As shown in FIG. 4
and FIG. 5, the convex portion (c) is attached to the attach-
ment portion (a) provided on the rear side of the body unit 1,
after the convex portion (b) is attached to the attachment
portion (a) provided on the head side of the body unit 1.
[0046] Note that a conventional ultrasound transducer has
an operability problem when the conventional ultrasound
transducer attaches to a puncture adapter. Because when the
cover folds over the conventional ultrasound adapter, it is hard
to see attachment portions provided on the conventional ultra-
sound adapter. Generally, the conventional ultrasound trans-
ducer is colored white. The visibility of the attachment por-
tions is lowered when the cover is colored white or other
colors. In this embodiment, a guide mark that guides the
doctor to attach the puncture adapter 11 is provided on the
ultrasound transducer 10. The guide mark is provided on the
ultrasound transducer 10 so that the doctor can check the
guide mark. The guide mark improves the visibility of the
attachment portions (a) and the operability of the ultrasound
transducer 10.

[0047] Guide Marks in the First Embodiment

[0048] The guide marks in the first embodiment are
described below. FIGS. 6 to 9 show the guide marks in the first
embodiment. In FIGS. 6A-6C, the guide marks covers the
attachment portions (a) or a neighborhood of the attachment
portions (a). The guide marks have a different color from a
color of the body unit 1. For example, in FIG. 6 (A) the guide
marks covers the inner side of the attachment portion (a). As
another example, in FIG. 6 (B) the guide marks cover the edge
of the attachment portion (a). As another example, in FIG. 6
(C) the guide marks covers neighborhood of the attachment
portion (a).

[0049] As amatter of convenience, the specific color of the
guide marks is not shown in FIG. 6. The color of the guide
marks can be a color that is different from the color of the
body unit 1. The guide marks can be painted with two or more
colors, but the color of the guide marks should not have a
medical meaning. For example, red means blood, green
means sterilized. A guide mark with such a color might con-
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vey misleading information. So, it is preferable that the color
of the guide mark is different from a color having a medical
meaning.

[0050] InFIGS.7A and 7B, as another example, the guide
marks cover a neighborhood of the attachment portion (a)
with a color different from a color of the body unit 1. In FIG.
7 (A) the guide marks have an arrow shape that indicates the
position of the attachment portions (a). The guide marks are
provided on the side surface of the body unit 1. In FIG. 7 (B)
the guide marks have an arrow shape and are provided on an
upper side of the body unit 1. The doctor easily checks the
upper side of body unit 1. The doctor can check the number of
the attachment portions (a) and the positions of the attach-
ment portions (a) by checking the upper side of body unit 1.
The guide marks in FIGS. 7 (A) and (B) can be matched-up.
The arrow shape of the guide marks can be frame bordered,
and the arrow shapes of the guide marks can be depicted as a
simple line.

[0051] In FIG. 8, as another example, the guide marks are
painted as edges of a puncture adapter 11 that is to be attached
to the ultrasound transducer 10. In the same way of another
example, the guide marks have a color different from the color
of the body unit 1. As shown in FIG. 8, the guide marks are
painted as edges of the puncture adapter 11, so that the guide
marks indicate the positions of the attachment portions (a).

[0052] In FIGS. 9A-9D, as another example, the guide
mark indicates the position of the puncture adapter 11 that is
to be attached to the ultrasound transducer 10. The guide mark
has a color different from the color of the body unit 1. In FIG.
9 (A), the guide mark is a horizontal line provided on the side
surface of body unit 1. The doctor can check the position of
the puncture adapter 11 by checking the side surface of body
unit 1. In FIG. 9 (B), the guide mark is a horizontal line
provided on the upper side of body unit 1. The doctor can
check the position of the puncture adapter 11. The guide
marks in FIGS. 9 (A) and (B) can be matched-up. The guide
mark can be depicted as a narrow line or a bold line. The guide
mark can be depicted as multiple lines. In FIGS. 9 (C) and
(D), as another example, the guide mark can be painted on the
upper side of body unit 1.

[0053] As another example, the guide mark can indicate an
order of attachment. As shown in FIGS. 4 and 5, the convex
portion (c) is attached to the attachment portion (a) provided
on the rear side of the body unit 1, after the convex portion (b)
is attached to the attachment portion (a) provided on the head
side of the body unit 1. The guide mark can be depicted as
numbers “1” or “2”, or can be depicted as a single line or a
double line. The guide mark is painted in a neighborhood of
the attachment portion (a) and the guide mark indicates the
order of attachment.

[0054] As another example, the puncture adapter 11 can
include multiple components. In this case, the components of
the puncture adapter 11 should be attached in a predetermined
order. For example, a second component of the puncture
adapter 11 is attached to the attachment portion (a) provided
on the rear side of the body unit 1, after the first component of
the puncture adapter 11 is attached to the attachment portion
(a) provided on the head of the body unit 1. As another
example, a second component of the puncture adapter 11 is
attached to the attachment portion (a) provided on the right
side of the body unit 1, after the first component of the
puncture adapter 11 is attached to the attachment portion (a)
provided on the left side of the body unit 1. The guide mark is
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painted in a neighborhood of the attachment portion (a) and
the guide mark indicates the order of attachment.

Second Embodiment

[0055] Next, a second embodiment is described below. An
ultrasound transducer 20 according to the second embodi-
ment is used for body cavity scanning. The ultrasound trans-
ducer 20 scans a two-dimensional space. The ultrasound
transducer 20 includes a body unit 1, a cable unit 2, and a
connector unit 3. The body unit 1 includes the insertion unit 4
and the grip unit 5.

[0056] FIG. 10 shows the ultrasound transducer 20. A sign
(d) in FIG. 10 shows a concave portion provided on the body
unit 1. The concave portion (d) is used for attaching the
ultrasound transducer 20 and the puncture adapter 21
described below. The concave portion is described as an
“attachment portion” in this embodiment. In FIG. 10, two
attachment portions (d) are provided on one side of the body
unit 1. In this embodiment, another side of the body unit 1 also
has the two attachment portions (d). The body unit 1 has a
total of four attachment portions (d).

[0057] FIG. 11 shows an appearance of the puncture
adapter 21. The convex portion (e) is provided on the puncture
adapter 21, and the convex portion (e) is used for attaching the
ultrasound transducer 20 and the puncture adapter 21. Note
that the convex portion (e) is provided on an inner side of the
puncture adapter 21. The convex portion (e) is attached to the
attachment portion (d) provided on the head side of the body
unit 1. In this embodiment, another inner side of the puncture
adapter 21 also has the convex portion (e). Thus, the puncture
adapter 21 has the two convex portions (e).

[0058] The convex portion (f) is provided on the puncture
adapter 21, and the convex portion (f) is used for attaching the
ultrasound transducer 20 and the puncture adapter 21. Note
that the convex portion (f) is provided on the inner side of the
puncture adapter 21. The convex portion (f) is attached to the
attachment portion (d) provided on the rear side of the body
unit 1. In this embodiment, another inner side of the puncture
adapter 21 also has the convex portion (f). Thus, the puncture
adapter 21 has two convex portions (f).

[0059] FIGS. 12A and 12B shows procedures of attaching
the puncture adapter 21. In this embodiment, the puncture
adapter 21 is attached by connecting the four attachment
portions (d) to the convex portions (e) and (f), after the cover
folds over the ultrasound transducer 20. As shown in FIGS.
12A and 12B, the convex portions (f) are attached to the
attachment portions (d) provided on the rear side of the body
unit 1, after the convex portions (e) are attached to the attach-
ment portion (d) provided on the head side of the body unit 1.
[0060] Guide Marks in the Second Embodiment

[0061] The guide marks in the second embodiment are
described below. FIGS. 13 to 16 shows the guide marks in the
second embodiment. In FIGS. 13A-13C, the guide marks
cover the attachment portions (d) or a neighborhood of the
attachment portions (d). The guide marks have a different
color from a color of the body unit 1. For example, in FIG. 13
(A) the guide marks cover an inner side of the attachment
portion (d). As another example, in FIG. 13 (B) the guide
marks cover an edge of the attachment portions (d). As
another example, in FIG. 13 (C) the guide marks cover a
neighborhood of the attachment portions (d).

[0062] As amatter of convenience, the specific color of the
guide mark is not shown in FIG. 13. The color of the guide
mark can be a color that is different from the color of the body
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unit 1. The guide marks can be painted with two or more
colors, but the color of the guide marks should not have a
medical meaning.

[0063] In FIGS. 14A and 14B, as another example, the
guide marks cover a neighborhood of the attachment portion
(d) with a color different from the body unit 1. In FIG. 14 (A)
the guide mark has an arrow shape that indicates a position of
the attachment portions (d). The guide marks are provided on
a side surface of the attachment portions (d). In FIG. 14 (B)
the guide marks have an arrow shape and are provided on an
upper side of the body unit 1. The doctor easily checks the
upper side of body unit 1. The doctor can check the number of
the attachment portions (d) and the positions of the attach-
ment portions (d) by checking the upper side of body unit 1.
The guide marks in FIGS. 14 (A) and (B) can be matched-up.
The arrow shape of the guide marks can be frame bordered,
and the arrow shape of the guide marks can be depicted as a
simple line.

[0064] InFIG. 15, as another example, the guide marks are
painted as edges of the puncture adapter 21 that is to be
attached to the ultrasound transducer 20. In the same way of
another example, the guide marks have a color different from
the color of the body unit 1. As shown in FIG. 15, the guide
marks are painted as edges of the puncture adapter 21, so that
the guide marks indicate the position of the attachment por-
tions (d).

[0065] In FIGS. 16A and 16B, as another example, the
guide mark indicates a position of the puncture adapter 21 that
is to be attached to the ultrasound transducer 20. The guide
mark has a color different from a color of the body unit 1. In
FIG. 16 (A), the guide mark is a horizontal line provided on
the side surface of body unit 1. The doctor can check the
position of the puncture adapter 21 by checking the side
surface of body unit 1. In FIG. 16 (B), the guide mark is a
horizontal line provided on the upper side of body unit 1. The
doctor can check the position of the puncture adapter 21. The
guide marks in FIGS. 16 (A) and (B) can be matched-up. The
guide marks can be depicted as a narrow line or a bold line.
The guide mark can be depicted as multiple lines. In FIGS. 16
(C) and (D), as another example, the guide mark can be
painted on the upper side of body unit 1.

[0066] As another example, the guide marks can indicate an
order of attachment. As shown in FIG. 12, the convex portions
(f) are attached to the attachment portions (d) provided on the
rear side of the body unit 1, after the convex portions (e) are
attached to the attachment portions (d) provided on the head
side of the body unit 1. The guide marks can be depicted as a
number “1” or “2”, or can be depicted as a single line or a
double line. The guide marks are painted in a neighborhood of
the attachment portions (g) and the guide marks indicated the
order of attachment.

[0067] As another example, the puncture adapter 21 can
have multiple components. In this case, the components of the
puncture adapter 21 should attach in a predetermined order.
For example, a second component of the puncture adapter 21
is attached to the attachment portion (d) provided on the rear
side of the body unit 1, after the first component of the
puncture adapter 21 is attached to the attachment portion (d)
provided on the head of the body unit 1. As another example,
a second component of the puncture adapter 21 is attached to
the attachment portion (d) provided on the right side of the
body unit 1, after the first component of the puncture adapter
21 is attached to the attachment portion (d) provided on the
left side of the body unit 1. The guide mark is painted in a
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neighborhood of the attachment portion (d) and the guide
marks indicate the order of attachment.

Third Embodiment

[0068] Next, a third embodiment is described below. An
ultrasound transducer 30 according to the third embodiment
is used for body surface scanning. The ultrasound transducer
30 includes a body unit 1, a cable unit 2, and a connector unit
3.The body unit 1 includes an insertion unit 4 and the grip unit
5.

[0069] FIGS. 17A and 17B show the ultrasound transducer
30 and a puncture adapter 31. FIG. 17 (A) shows the puncture
adapter 31, and FIG. 17 (B) shows the ultrasound transducer
30. A sign (g) in FIG. 17 (B) shows convex portions provided
on the body unit 1. The convex portions (g) are used for
attaching the ultrasound transducer 30 and the puncture
adapter 31 described below. The convex portion is described
as “attachment portion” in this embodiment. In FIG. 17 (B),
the two attachment portions (g) are provided on both sides of
the body unit 1. In this embodiment, the body unit 1 has two
attachment portions (g).

[0070] FIG. 17 (A) shows the puncture adapter 31. The
concave portions (h) and (1) are provided on the puncture
adapter 31, and the concave portions (h) and (1) are used for
attaching the ultrasound transducer 30 and the puncture
adapter 31. Note that the concave portions (h) and (1) are
provided on an inner side of the puncture adapter 31.

[0071] FIG. 18 shows procedures of attaching the puncture
adapter 31. In this embodiment, the puncture adapter 31 is
attached by connecting the two attachment portions (g) to the
concave portion (h) and (1), after the cover folds over the
ultrasound transducer 30. As shown in FIG. 18, the concave
portion (h) is attached to the attachment portion (g) provided
on the right side of the body unit 1, after the concave portion
(h) is attached to the attachment portion (g) provided on the
left side of the body unit 1.

[0072] Guide Marks in the Third Embodiment

[0073] The guide marks in the third embodiment are
described below. FIGS. 19 to 22 shows the guide marks in the
third embodiment. FIGS. 19A-19C shows the ultrasound
transducer 30 as viewed from the arrow in FIG. 18 (A). As
shown in FIGS. 19A-19C, the guide marks cover the attach-
ment portion (g) or a neighborhood of the attachment portion
(g). The guide mark has a different color from a color of the
body unit 1. For example, in FIG. 19 (A), the guide mark
covers the surface of the attachment portion (g). As another
example, in FIG. 19 (B) the guide mark covers an edge of the
attachment portion (g). As another example, in FIG. 19 (C),
the guide mark covers a neighborhood of the attachment
portion (g).

[0074] As a matter of convenience, the specific color of the
guide mark is not shown in FIGS. 19A-19C. The color of the
guide mark can be a color that is different from the color of the
body unit 1. The guide mark can be painted with two or more
colors, but the color of the guide mark should not have a
medical meaning.

[0075] In FIGS. 20A-20B, as another example, the guide
mark is painted in a neighborhood of the attachment portion
(g) with a color different from the body unit 1. In FIG. 20 (A)
the guide mark has an arrow shape that indicates a position of
the attachment portion (d). The guide mark is provided on the
side surface of the body unit 1. Note that FIG. 20 (A) shows
the ultrasound transducer 30 as viewed from an arrow in FIG.
20 (B). InFIG. 20 (B), the guide mark has an arrow shape and
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is provided on the upper side of body unit 1. The doctor easily
checks the upper side of body unit 1. The doctor can check a
number of the attachment portion (g) and a position of the
attachment portion (g) by checking the upper side of body
unit 1. The guide marks in FIGS. 20 (A) and (B) can be
matched-up. The arrow shape of a guide mark can be frame
bordered, and the arrow shape of a guide mark can be depicted
as a simple line.

[0076] In FIGS. 21A and 21B, as another example, the
guide mark is painted as edges of the puncture adapter 31 that
is attached to the ultrasound transducer 30. FIG. 21 (A) shows
the guide mark painted on a side surface of the body unit 1. As
shown in FIG. 15, the guide mark is painted as edges of the
puncture adapter 21, so that the guide mark indicates the
position of the attachment portion (g). Note that FIG. 21 (A)
shows the ultrasound transducer 30 as viewed from an arrow
in FIG. 20 (B). In FIG. 20 (B) the guide mark is provided on
the upper side of body unit 1.

[0077] In FIGS. 22A and 22B, as another example, the
guide mark is painted on the area of puncture adapter 31 that
is attached to the ultrasound transducer 30. For example, FIG.
22 (A) shows the guide mark painted on the head side of
ultrasound transducer 30. The doctor can check the position
of the puncture adapter 31 by checking the side surface of
body unit 1. Note that FIG. 22 (A) shows the ultrasound
transducer 30 as viewed from the arrow in FIG. 22 (B). In
FIG. 22 (B) the guide mark is provided on the upper side of
body unit 1. The guide marks in FIGS. 22 (A) and (B) can be
matched-up. The guide mark can be depicted as the edge of
puncture adapter 31 that is attached to the ultrasound trans-
ducer 30.

[0078] As another example, the guide mark can indicate an
order of attachment. As shown in FIGS. 18A and 18B, the
convex portion (1) is attached to the attachment portion (g)
provided on the left side of the body unit 1, after the convex
portion (h) is attached to the attachment portion (g) provided
on the right side of the body unit 1. The guide mark can be
depicted as anumber “1” or “2”, or can be depicted as a single
line or a double line. The guide mark is painted in a neigh-
borhood of the attachment portion (g) and the guide mark
indicates the order of attachment.

[0079] As another example, the puncture adapter 31 can
include multiple components. In this case, the components of
puncture adapter 31 should attach in predetermined order. For
example, a second component of the puncture adapter 31 is
attached to the attachment portion (g) provided on the left side
of the body unit 1, after the first component of puncture
adapter 21 is attached to the attachment portion (g) provided
on the right of the body unit 1. The guide marks are painted in
a neighborhood of the attachment portion (d) and the guide
marks indicate the order of attachment.

Fourth Embodiment

[0080] Next, the fourth embodiment is described below. An
ultrasound transducers 40, 45 according to the fourth embodi-
ment are used for body surface scanning. The ultrasound
transducers 40, 45 include a body unit 1, a cable unit 2, and a
connector unit 3. The body unit 1 includes an insertion unit 4
and an grip unit 5.

[0081] FIGS. 23A-23C show the ultrasound transducers
40, 45 and a puncture adapter 41. FIG. 23 (A) shows the
puncture adapter 41, and FIG. 23 (B) shows the ultrasound
transducer 40, and FIG. 23 (C) shows the ultrasound trans-
ducer 45. The symbol (k) in FIG. 23 (B) shows a convex
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portion provided on the body unit 1. The convex portion (k) is
used for attaching the ultrasound transducer 40 and the punc-
ture adapter 41 described below. The convex portion is
described as an “attachment portion” in this embodiment. In
FIG. 23 (B), two attachment portions (k) are provided on each
side of the body unit 1 each. In this embodiment, the body unit
1 has a total of four attachment portions (k).

[0082] FIG. 23 (C) shows the ultrasound transducer 45. The
symbol (1) in FIG. 23 (C) shows a convex portion provided on
the body unit 1. The convex portion (1) is used for attaching
the ultrasound transducer 45 and the puncture adapter 41
described below. The convex portion is described as an
“attachment portion” in this embodiment. In FIG. 23 (C), two
attachment portions (1) are provided on each side of the body
unit 1. In this embodiment, the body unit 1 has a total of two
attachment portions (1).

[0083] FIG. 23 (A) shows the puncture adapter 41. A con-
cave portion (m) is provided on the puncture adapter 41, and
the concave portion (m) is used for attaching the ultrasound
transducer 40 or the ultrasound and transducer 45 and the
puncture adapter 41. The concave portion (m) is provided on
an inner side of the puncture adapter 41. The symbol (n) in
FIG. 23 (A) shows a clincher used to steady the puncture
adapter 41.

[0084] FIGS. 24A and 24B show procedures of attaching
the puncture adapter 41. In this embodiment, the puncture
adapter 41 is attached by connecting the attachment portions
(k) or (1) and the concave portion (m), after the cover folds
over the ultrasound transducer 40 or 45. As shown in FIG. 24
(A), the ultrasound transducer 40 can attach to the two-punc-
ture adapter 41. For example, the puncture adapter 41 is
attached by connecting the concave portion (m) and the
attachment portion (k). Then clincher (n) clinches between
the inner side of puncture adapter 41 and the attachment
portion (k), and the clincher (n) fixes the position of puncture
adapter 41. The ultrasound transducer 40 can attach to the
two-puncture adapter 41.

[0085] As shown in FIG. 24 (B), the ultrasound transducer
45 can attach to the one-puncture adapter 41. For example, the
puncture adapter 41 is attached by connecting the concave
portion (m) and the attachment portion (1). Then clincher (n)
clinches between the inner side of puncture adapter 41 and the
attachment portion (1), and the clincher (n) fixes the position
of puncture adapter 41.

[0086] Guide Marks in the Fourth Embodiment

[0087] The guide marks in the fourth embodiment are
described below. FIGS. 25 to 32 show the guide marks in the
fourth embodiment. FIGS. 25 to 28 show the guide marks
provided on the ultrasound transducer 40, and FIGS. 29 to 32
show the guide marks provided on the ultrasound transducer
45. As shown in FIGS. 25A-25C, the guide marks cover the
attachment portion (k) or a neighborhood of the attachment
portion (k). Each guide mark has a different color from a color
of the body unit 1. For example, in FIG. 25 (A) the guide
marks cover the surface of the attachment portion (k). As
another example, in FIG. 25 (B) the guide marks cover an
edge of the attachment portion (k). As another example, in
FIG. 25 (C) the guide marks cover a neighborhood of the
attachment portion (k).

[0088] As a matter of convenience, a specific color of the
guide marks is not shown in FIG. 25. The color of the guide
marks can be different from the color of the body unit 1. The
guide marks can be painted with two or more colors, but the
color of a guide mark should not have a medical meaning.
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[0089] In FIGS. 26A and 26B, as another example, the
guide marks cover a neighborhood of the attachment portion
(k) with a color different from the body unit 1. In FIG. 26 (A)
the guide mark has an arrow shape that indicates a position of
the attachment portion (k). The guide mark is provided on the
side surface of the body unit 1. In FIG. 26 (B), the guide mark
has an arrow shape and is provided on the upper side of body
unit 1. The doctor easily checks the upper side of body unit 1.
The doctor can check a number of the attachment portion (k)
and a position of the attachment portion (k) by checking the
upper side of body unit 1. The guide marks in FIGS. 20 (A)
and (B) can be matched-up. The arrow shape of the guide
marks can be frame bordered, and the arrow shape of the
guide marks can be depicted as a simple line.

[0090] In FIG. 27, as another example, the guide mark is
painted as edges of the puncture adapter 41 that is attached to
the ultrasound transducer 40. As shown in FIG. 27, the guide
mark is painted as edges of the puncture adapter 21, so that the
guide mark indicates the position of the attachment portion
(k). The guide mark is also painted as edges of the clincher (n)
so that the doctor can check the direction in which the punc-
ture adapter 41 attached.

[0091] In FIG. 28, as another example, the guide mark is
painted on the area of the puncture adapter 41 that is attached
to the ultrasound transducer 40. For example, FIG. 28 (A)
shows the guide mark covering the side surface of the ultra-
sound transducer 40. The doctor can check the position of the
puncture adapter 41 by checking the side surface of body unit
1. InFIG. 28 (B) the guide mark is provided on the upper side
of body unit 1. The doctor can check that the ultrasound
transducer 40 can attach to the puncture adapter on both sides
when the doctor checks the upper side of body unit 1. The
guide marks in FIGS. 22 (A) and (B) can be matched-up. The
guide marks can be depicted as the edge of the puncture
adapter 41 that is attached to the ultrasound transducer 40.

[0092] FIGS. 29 to 32 shows the guide marks provided on
the ultrasound transducer 45. As shown in FIGS. 29A-29C,
the guide marks cover the attachment portion (1) or a neigh-
borhood of the attachment portion (1). The guide marks have
a different color from a color of the body unit 1. For example,
in FIG. 29 (A) the guide mark covers the surface of the
attachment portion (1). As another example, in FIG. 29 (B) the
guide marks cover an edge of the attachment portion (1). As
another example, in FIG. 29 (C) the guide marks cover a
neighborhood of the attachment portion (1).

[0093] As a matter of convenience, the specific color of the
guide marks is not shown in FIGS. 29A-29C. The color of the
guide marks can be different from the color of the body unit 1.
The guide marks can be painted with two or more colors, but
the color of the guide marks should not have a medical mean-
ing.

[0094] In FIGS. 30A and 30B, as another example, the
guide marks cover a neighborhood of the attachment portion
(1) with a color different from the body unit 1. In FIG. 30 (A)
the guide mark has an arrow shape that indicates the position
of the attachment portion (1). The guide mark is provided on
the side surface of the body unit 1. In FIG. 30 (B), the guide
marks have an arrow shape and are provided on the upper side
of body unit 1. The doctor easily checks the upper side of
body unit 1. The doctor can check a number of the attachment
portion (1) and the position of the attachment portion (1) by
checking the upper side of body unit 1. The guide marks in
FIGS. 30 (A) and (B) can be matched-up. The arrow shape of
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guide marks can be frame bordered, and the arrow shape of
the guide marks can be depicted as a simple line.

[0095] In FIGS. 31A-31B, as another example, the guide
mark is painted as edges of the puncture adapter 41 that is
attached to the ultrasound transducer 45. As shown in FIGS.
31A-31B, the guide mark is painted as edges of the puncture
adapter 41, so that the guide mark indicates the position of the
attachment portion (1). The guide mark is also painted as
edges of the clincher (n) so that the doctor can check the
direction of the puncture adapter 41 attached.

[0096] In FIGS. 32A-32B, as another example, the guide
mark covers the area of puncture adapter 41 that is attached to
the ultrasound transducer 45. For example, FIG. 32 (A) shows
the guide mark covering the side surface of ultrasound trans-
ducer 45. The doctor can check the position of the puncture
adapter 41 by checking the side surface of body unit 1. In FIG.
32 (B) the guide mark is provided on the upper side of body
unit 1. The doctor can check that the ultrasound transducer 45
can attach to the puncture adapter on both sides when the
doctor checks the upper side of body unit 1. The guide marks
in FIGS. 32 (A) and (B) can be matched-up. The guide marks
can be depicted as the edge of the puncture adapter 41 that is
attached to the ultrasound transducer 45.

[0097] Asanother example, the guide marks can indicate an
order of attachment. As shown in FIGS. 24A and 24B, the
convex portion (1) is attached to the attachment portion (k)
provided on the left side of the body unit 1, after the convex
portion (1) is attached to the attachment portion (k) provided
on the right side of the body unit 1. The guide marks can be
depicted as a number “1” or “2”, or can be depicted as a single
line or double line. The guide marks cover a neighborhood of
the attachment portion (k) and the guide marks indicate the
order of attachment.

[0098] As another example, the puncture adapter 41 can
include multiple components. In this case, the components of
puncture adapter 41 should attach in predetermined order. For
example, the second component of puncture adapter 41 is
attached to the attachment portion (k) provided on the left side
of the body unit 1, after the first component of the puncture
adapter 41 is attached to the attachment portion (k) provided
on the right of the body unit 1. The guide marks cover a
neighborhood of the attachment portion (k) and the guide
marks indicate the order of attachment.

[0099] Heretofore the first to fourth embodiments are
described, but these embodiments are not intended to limit the
scope of the claimed inventions. For example, types of the
ultrasound transducer are not limited to the disclosed embodi-
ments. The guide marks can be adapted to any type of ultra-
sound transducer attached to the puncture adapter. Further,
the guide marks are not limited to the disclosed embodiments.
An area of coverage, the shapes of the guide marks, and the
method of indicating can be changed. Indeed, the novel com-
ponents and systems described herein may be embodied in a
variety of other forms. Furthermore, various omissions, sub-
stitutions, and changes in the form of the components and
systems described herein may be made without departing
from the spirit of the claimed inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the claimed inventions.

1. An ultrasound transducer, comprising:
a body configured to transmit and receive ultrasound
waves, the body having a first color;
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an attachment portion having a concave shape or a convex
shape, the attachment portion configured to attach to a
convex portion or a concave portion provided on a punc-
ture adapter; and
at least one guide mark provided on a surface of the body,
the at least one guide mark having a second color differ-
ent from the first color.
2. The ultrasound transducer of claim 1, wherein
the at least one guide mark is colored on the concave shape
or the convex shape of the attachment portion.
3. The ultrasound transducer of claim 1, further compris-
ing:
an attachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the at least one guide mark is provided on the
attachment surface, the at least one guide mark indicat-
ing a position of the attachment portion.
4. The ultrasound transducer of claim 3, wherein
the at least one guide mark has an arrow shape, the arrow
shape of the at least one guide mark indicating the posi-
tion of the attachment portion.
5. The ultrasound transducer of claim 1, further compris-
ing:
an attachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the at least one guide mark is provided on the
attachment surface, the at least one guide mark indicat-
ing a position of the attachment surface.
6. The ultrasound transducer of claim 5, wherein
the at least one guide mark is colored on an edge of the
attachment surface or an inside edge of the attachment
surface.
7. The ultrasound transducer of claim 1, wherein
more than one attachment portion and more than one guide
mark are provided on the body, each guide mark depict-
ing a number, the number indicating an order of attach-
ment of the attachment portion, or the number indicating
an order of attachment of multiple parts of the puncture
adapter.
8. The ultrasound transducer of claim 1, further compris-
ing:
an attachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the body comprises an insertion unit configured to
insert into a cavity, and a grip unit configured to be held
by an operator; and
the at least one guide mark is provided on a surface of the
insertion unit.
9. The ultrasound transducer of claim 1, wherein
the second color is different from a color having a medical
meaning.
10. The ultrasound transducer of claim 1, wherein
the attachment portion has the concave shape configured to
attach to the convex portion of the puncture adapter, or
the attachment portion has the convex shape configured
to attach to the concave portion of the puncture adapter.
11. An ultrasound diagnostic apparatus, comprising:
a body configured to transmit and receive ultrasound
waves, the body having a first color;
an attachment portion having a concave shape or a convex
shape, the attachment portion configured to attach to a
convex portion or a concave portion provided on a punc-
ture adapter; and
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at least one guide mark provided on a surface of the body,
the at least one guide mark having a second color differ-
ent from the first color;
an image generating unit configured to generate an ultra-
sound image based on the ultrasound waves received by
the body; and
a display configured to display the ultrasound image gen-
erated by the image generating unit.
12. The ultrasound diagnostic apparatus of claim 11,
wherein
the at least one guide mark is colored on the concave shape
or the convex shape of the attachment portion.
13. The ultrasound diagnostic apparatus of claim 11, fur-
ther comprising:
anattachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the at least one guide mark is provided on the
attachment surface, the at least one guide mark indicat-
ing a position of the attachment portion.
14. The ultrasound diagnostic apparatus of claim 13,
wherein
the at least one guide mark has an arrow shape, the arrow
shape of the at least one guide mark indicating a position
of the attachment portion.
15. The ultrasound diagnostic apparatus of claim 11, fur-
ther comprising:
an attachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the at least one guide mark is provided on the
attachment surface, the at least one guide mark indicat-
ing a position of the attachment surface.
16. The ultrasound diagnostic apparatus of claim 15,
wherein
the at least one guide mark is colored on an edge of the
attachment surface or an inside edge of the attachment
surface.
17. The ultrasound diagnostic apparatus of claim 11,
wherein
more than one attachment portion and more than one guide
mark are provided on the body, each guide mark depict-
ing a number, the number indicating an order of attach-
ment of the attachment portion, or the number indicating
an order of attachment of multiple parts of the puncture
adapter.
18. The ultrasound diagnostic apparatus of claim 11, fur-
ther comprising:
anattachment surface provided on the body, the attachment
surface configured to attach to the puncture adapter,
wherein the body comprises an insertion unit configured to
insert into a cavity, and a grip unit configured to be held
by an operator; and
the at least one guide mark is provided on a surface of the
insertion unit.
19. The ultrasound diagnostic apparatus of claim 11,
wherein
the second color is different from a color having a medical
meaning.
20. The ultrasound diagnostic apparatus of claim 11,
wherein
the attachment portion has the concave shape configured to
attach to the convex d configured to attach to the concave
portion of the puncture adapter.
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