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A medical acoustic coupler is to be detachably attached to an
ultrasonic probe including a graspable trunk portion and a
protruding portion protruding in a width direction from the
trunk portion, the medical acoustic coupler including a
sheet-like elastic member, the elastic member including: a
contact portion located at a central portion of the elastic
member in a planar view, the contact portion being brought
into contact with an ultrasound transmission/reception sut-
face located at a top edge of the protruding portion when the
elastic member is attached to the ultrasonic probe; and loop
portions located on the opposite sides of the contact portion
from each other, the loop portions each forming a loop,
wherein, when the elastic member is attached to the ultra-
sonic probe, the loop portions are hooked around the pro-
truding portion, to fix the elastic member to the ultrasonic
probe.
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MEDICAL ACOUSTIC COUPLER AND
DIAGNOSTIC ULTRASOUND IMAGING
APPARATUS

[0001] The entire disclosure of Japanese Patent Applica-
tion No. 2015-103056 filed on May 20, 2015 including
description, claims, drawings, and abstract are incorporated
herein by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a medical acoustic
coupler to be interposed between an ultrasonic probe and the
object being examined at a time of ultrasound imaging by a
diagnostic ultrasound imaging apparatus, and to the diag-
nostic ultrasound imaging apparatus including the medical
acoustic coupler.

[0004] 2. Description of the Related Art

[0005] Diagnostic ultrasound imaging apparatuses of a
certain kind are now widely used. A diagnostic ultrasound
imaging apparatus of this certain kind transmits ultrasound
to a living organism as the object being examined, receives
and processes echo signals, and generates images of cross-
sections of the object being examined. In such a diagnostic
ultrasound imaging apparatus, ultrasonic probes each having
an ultrasound transmission/reception surface that transmits
and receives ultrasound to and from the object being exam-
ined are provided and are normally connected to the main
unit of the diagnostic ultrasound imaging apparatus. An
ultrasonic pulse is transmitted from the ultrasound transmis-
sion/reception surface of an ultrasonic probe brought into
contact with the surface of the object being examined, and
waves reflected from the object being examined are detected
by the ultrasonic probe. The main unit of the diagnostic
ultrasound imaging apparatus analyzes the reflected waves,
and generates images by performing ultrasound imaging on
the object being examined.

[0006] Ifthe contact between the ultrasound transmission/
reception surface of the ultrasonic probe and the surface of
the object being examined is insufficient during the exami-
nation, a layer of air might be formed between the ultra-
sound transmission/reception surface and the surface of the
object being examined. If a layer of air is formed between
the ultrasound transmission/reception surface and the sur-
face of the object being examined, most ultrasound is
reflected by the layer of air, and ultrasound hardly enters the
living organism, resulting in incorrect diagnosis. In a case
where a superficial site of the object, such as a muscle or a
tendon, is examined, ultrasonic beams need to be focused
onto the superficial site. In such a case, a medium with a
certain thickness is interposed between the ultrasonic probe
and the surface of the object being examined, to make
adjustment so that the distance between the ultrasonic probe
and the site being examined becomes substantially equal to
the focus length of ultrasound. In a case where a joint that
is bent due to rheumatism or the like is examined, an
ultrasonic probe tightly pressed against the joint might cause
the patient a great pain due to the uneven surface of the joint.
So as not to cause the patient such a pain, an elastic medium
should be interposed between the ultrasonic probe and the
patient.

[0007] In view of the above circumstances, at a time of
examination using a diagnostic ultrasound imaging appara-
tus, an acoustic medium (an acoustic coupler) that has
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appropriate elasticity and acoustic impedance may be inter-
posed between an ultrasonic probe and the surface of the
object being examined. An example of the acoustic medium
that has appropriate elasticity and acoustic impedance is a
medical acoustic coupler disclosed in JP 2014-193275 A.
[0008] JP 2014-193275 A discloses a medical acoustic
coupler including: a gel-like layer that has a predetermined
thickness and a size corresponding to the ultrasound emit-
ting surface, and is an elastic member that can adhere to the
ultrasound emitting surface; and a film layer formed on the
contact surface to be brought into contact with a test subject.
[0009] In the medical acoustic coupler disclosed in JP
2014-193275 A, the gel-like layer has a predetermined
adhesive force. Thus, the medical acoustic coupler is appro-
priately attached to an ultrasonic probe by virtue of the
adhesive force. However, after the medical acoustic coupler
is used multiple times, or because dust or the like adheres to
the adhesive surface, the adhesive force of the gel-like layer
becomes gradually smaller. Due to such a decrease in the
adhesive force, the medical acoustic coupler is not fixed to
an ultrasonic probe (or is not easily fixed to an ultrasonic
probe), and needs to be replaced with a new medical
acoustic coupler even if the transmission characteristics of
the ultrasound of the medical acoustic coupler have not
degraded.

SUMMARY OF THE INVENTION

[0010] An object of the present invention is to provide a
medical acoustic coupler that can be fixed to an ultrasonic
probe without a decrease in the fixing power even after the
medical acoustic coupler is used multiple times, and a
diagnostic ultrasound imaging apparatus.

[0011] To achieve the abovementioned object, according
to an aspect, a medical acoustic coupler to be detachably
attached to an ultrasonic probe including a graspable trunk
portion and a protruding portion protruding in a width
direction from the trunk portion, the medical acoustic cou-
pler reflecting one aspect of the present invention comprises
a sheet-like elastic member, the elastic member including: a
contact portion located at a central portion of the elastic
member in a planar view, the contact portion being brought
into contact with an ultrasound transmission/reception sur-
face located at a top edge of the protruding portion when the
elastic member is attached to the ultrasonic probe; and loop
portions located on the opposite sides of the contact portion
from each other, the loop portions each forming a loop,
wherein, when the elastic member is attached to the ultra-
sonic probe, the loop portions are hooked around the pro-
truding portion, to fix the elastic member to the ultrasonic
probe.

[0012] To achieve the abovementioned object, according
to an aspect, a diagnostic ultrasound imaging apparatus
reflecting one aspect of the present invention comprises: the
medical acoustic coupler; and a main unit of the diagnostic
ultrasound imaging apparatus, the ultrasonic probe being
connected to the main unit, the medical acoustic coupler
being to be detachably attached to the ultrasonic probe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other objects, advantages and fea-
tures of the present invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings which are given by way of
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illustration only, and thus are not intended as a definition of
the limits of the present invention, and wherein:

[0014] FIGS. 1A and 1B are plan views showing the shape
of a medical acoustic coupler according to a first embodi-
ment of the present invention,

[0015] FIG. 2 is a diagram showing an example of a
diagnostic ultrasound imaging apparatus that includes an
ultrasonic probe to which a medical acoustic coupler accord-
ing to an embodiment of the present invention is attached,
[0016] FIGS. 3A to 3C are diagrams showing a situation
where an elastic member according to the first embodiment
of the present invention is fixed to an ultrasonic probe;
[0017] FIGS. 4A to 4F are diagrams for explaining a
method of attaching the medical acoustic coupler of the first
embodiment of the present invention to an ultrasonic probe;
[0018] FIG. 5 is a plan view showing the shape of a
medical acoustic coupler according to a second embodiment
of the present invention;

[0019] FIGS. 6A to 6C are diagrams showing a situation
where an elastic member according to the second embodi-
ment of the present invention is fixed to an ultrasonic probe;
[0020] FIG. 7 is a plan view showing the shape of a
medical acoustic coupler according to a third embodiment of
the present invention;

[0021] FIGS. 8A to 8C are diagrams showing a situation
where an elastic member according to the third embodiment
of the present invention is fixed to an ultrasonic probe; and
[0022] FIGS. 9A to 9C are diagrams for explaining a
method of attaching the medical acoustic coupler of the third
embodiment of the present invention to an ultrasonic probe.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0023] Hereinafter, an embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings. However, the scope of the invention is not limited to
the illustrated examples.

First Embodiment

[0024] FIGS. 1A and 1B are plan views showing the shape
of a medical acoustic coupler 100 according to a first
embodiment of the present invention. The medical acoustic
coupler 100 shown in FIGS. 1A and 1B is formed with a
sheet-like elastic member 1 made of a material such as an
oil-based gel. The medical acoustic coupler 100 is to be
attached to an ultrasonic probe 500 of a diagnostic ultra-
sound imaging apparatus 700 shown in FIG. 2, for example,
and is to be used for diagnosis. Ultrasonic probes 500 are
designed to be connected to or communicate with the main
unit 600 of the diagnostic ultrasound imaging apparatus 700.
[0025] As shown in FIGS. 1A and 1B, the elastic member
1 forming the medical acoustic coupler 100 is substantially
rectangular in shape, and has two openings 110a and 11054.
The elastic member 1 is preferably made of a material that
can perform acoustic impedance matching between an ultra-
sonic probe 500 of the diagnostic ultrasound imaging appa-
ratus 700 and the living organism being examined. Although
the shape of the elastic member 1 is substantially rectangu-
lar, the corners of the elastic member 1 may be cut off or may
be rounded off as shown in FIGS. 1A and 1B, for example.
Alternatively, only one corner may be made to have a
different shape from the other corers. For example, only
one corner may not be cut off while the other corners are cut
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off. With such a structure, it becomes easier to recognize
directionality, and to tell which surface of the elastic mem-
ber 1 is the front surface and which surface is the back
surface. Alternatively, if the surface texturing described later
has been performed on one of the surfaces, for example, it
is easy to tell which surface is the textured surface, and high
user-friendliness is achieved.

[0026] The elastic member 1 forming the medical acoustic
coupler 100 is made of a material such as an oil-based gel
produced by adding a polymeric substance to an oil-phase
component, for example. The polymeric substance forming
the oil-based gel may be a hydrocarbon-based thermoplastic
resin such as a diene-based polymer or a vinyl-based poly-
mer. More specific examples of polymeric substances that
can be used to form the elastic member 1 include natural
rubber, isoprene rubber, butadiene rubber, styrene-butadiene
rubber, chloroprene rubber, polyvinyl chloride, polyacrylic
acid, polyacrylate, and polystyrene. Examples of oil-phase
components that can be added to such a polymeric substance
include paraffin, vegetable oil, animal oil, mineral oil, ester
oil, and silicone oil. In embodiments of the present inven-
tion, the polymeric substance and the oil-phase component
that form the oil-based gel are not limited to any particular
substances. Alternatively, a material other than an oil-based
gel may be used as the elastic member 1. Since the elastic
member 1 is to perform acoustic impedance matching
between the ultrasound transmission/reception surface and
the living organism as described above, the acoustic imped-
ance of the elastic member 1 is preferably 1.3 to 1.5 MRayl.
To maintain a high resolution, the material of the elastic
member 1 preferably has a sound speed of approximately
1470 m/s.

[0027] The elastic member 1 has a predetermined thick-
ness in a direction perpendicular to the plane of FIGS. 1A
and 1B. The thickness of the elastic member 1 is not limited
to any particular value in embodiments of the present
invention, but is selected in accordance with usage condi-
tions of the medical acoustic coupler 100, for example.
Specifically, the focal length from the ultrasound transmis-
sion/reception surface of an ultrasonic probe to the site being
examined can be adjusted in accordance with the thickness
of the elastic member 1. For example, when the site being
examined is located near the body surface, the elastic
member 1 is thicker than that in a case where the site being
examined is not close to the body surface.

[0028] Next, the respective components of the medical
acoustic coupler 100 are described in detail. As shown in
FIGS. 1A and 1B, the medical acoustic coupler 100 includes
a contact portion 101, slit portions 102, and loop portions
103.

[0029] When the medical acoustic coupler 100 is attached
to an ultrasonic probe, the contact portion 101 is brought
into contact with the ultrasound transmission/reception sut-
face located at the top edge of the ultrasonic probe, for
example. The contact portion 101 is located substantially at
the central portion of the rectangular shape of the elastic
member 1. Specifically, the contact portion 101 is the
portion interposed between dashed lines A and A' in FIGS.
1A and 1B, for example. The dashed lines A and A' are
shown for ease of explanation, but are not actually formed.
[0030] The size of the contact portion 101 may be deter-
mined in accordance with the shape of the ultrasonic probe
to which the medical acoustic coupler 100 is to be attached.
The width of the contact portion 101 may not be such a
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width as to completely cover the ultrasound transmission/
reception surface. For example, the width of the contact
portion 101 may be slightly greater than the width of the
ultrasound transmission/reception surface, or may be
slightly smaller than the width of the ultrasound transmis-
sion/reception surface. If the contact portion 101 is slightly
larger than the ultrasound transmission/reception surface,
slight deviation of the medical acoustic coupler 100 from the
ultrasonic probe can be absorbed, for example. If the contact
portion 101 is slightly smaller than the ultrasound transmis-
sion/reception surface, formation of blinds at a time of
needling, for example, can be prevented.

[0031] Where the medical acoustic coupler 100 is attached
to an ultrasonic probe, the back surface of the contact
portion 101 of the medical acoustic coupler 100 is the
portion to be brought into contact with the living organism
to be examined. In view of this, surface texturing (wrin-
kling) is preferably performed on the back surface of the
contact portion 101 of the medical acoustic coupler 100, to
prevent slippage at a time of screening of a living organism.
[0032] The thickness of the elastic member 1 forming the
medical acoustic coupler 100 is preferably uniform at least
in the portion including the contact portion 101. This is to
prevent the bandpass characteristics of ultrasound of the
medical acoustic coupler 100 from varying among portions
as the thickness of the contact portion 101 varies among
portions when the medical acoustic coupler 100 is attached
to an ultrasonic probe.

[0033] As shown in FIG. 1A, the slit portions 102 are slits
formed along the outer longitudinal peripheries of the con-
tact portion 101. In the first embodiment, the slit portions
102 are formed on the outer sides of the dashed lines A and
A', as shown in FIGS. 1A and 1B. Because of the slits, the
thickness of the medical acoustic coupler 100 at the slit
portions 102 is smaller than the thickness at any other
portion, particularly at the contact portion 101. With this, the
medical acoustic coupler 100 easily bends at the slit portions
102 when the contact portion 101 is attached to an ultrasonic
probe. As the slit portions 102 are formed in the back surface
of the contact portion 101 of the medical acoustic coupler
100, the front surface of the contact portion 101 easily
bends. However, the slit portions 102 are not necessarily
formed, and the slit portions 102 are not formed in the
structure shown in FIG. 1B. In a case where the slit portions
102 are not formed, it is possible to provide a medical
acoustic coupler that can be fixed to an ultrasonic probe
without a decrease in the fixing power even after the medical
acoustic coupler is used multiple times.

[0034] As shown in FIGS. 1A and 1B, in the elastic
member 1 forming the medical acoustic coupler 100, the two
openings 110a and 1105 are formed near the two sides
having the contact portion 101 interposed therebetween. The
two openings 110a and 1105 extend along these two sides.
As shown in FIGS. 1A and 1B, the openings 110a and 1105
are separated from each other in the short direction of the
contact portion 101.

[0035] In the medical acoustic coupler 100 according to
the first embodiment shown in FIGS. 1A and 1B, the
openings 1104 and 1105 are designed to have a greater width
in the direction parallel to the longitudinal direction of the
contact portion 101 than the width in the direction perpen-
dicular to the longitudinal direction of the contact portion
101. Although the openings 1104 and 1105 have an elliptical
shape in FIGS. 1A and 1B, the shape of the openings 110a
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and 1104 is not limited to any particular shape in embodi-
ments of the present invention. For example, the shape of the
openings 110a and 1105 may be a rectangular shape, or the
openings 110a and 11056 may be in the form of small slits
each having a much greater width in the direction perpen-
dicular to the longitudinal direction of the contact portion
101 than the width in the direction parallel to the longitu-
dinal direction of the contact portion 101. That is, the
openings are through holes that can be slits. In the descrip-
tion below, the openings 110« and 1105 will also be collec-
tively referred to as the openings 110.

[0036] Loop portions 103a and 1035 are located near two
sides of the outer peripheral sides of the elastic member 1.
The two sides are on the opposite sides of the elastic member
1 from each other. At the loop portions 1034 and 1035, loops
are formed by the above described openings 110a and 1105.
In FIGS. 1A and 1B, the loop portion 103« is a portion closer
to the outer edge portion of the elastic member 1 than to the
contact portion 101 or the slit portion 102 on the side of the
loop portion 103a (or a portion closer to the outer edge
portion of the elastic member 1 than to a dashed line B in
FIGS. 1A and 1B). The loop portion 1035 is a portion closer
to the outer edge portion of the elastic member 1 than to the
contact portion 101 or the slit portion 102 on the side of the
loop portion 1035 (or a portion closer to the outer edge
portion of the elastic member 1 than to a dashed line B' in
FIGS. 1A and 1B). In other words, the openings 110a and
1106 are located substantially at the centers of the loop
portions 103a and 1035, respectively, and loops are formed
by the openings 110a and 1104. In this embodiment, a loop
means a closed structure, and is not limited to any particular
shape such as a circular shape. When the medical acoustic
coupler 100 is attached to an ultrasonic probe, the loop
portions 103a and 1035 serve to fix the contact portion 101
to the ultrasound transmission/reception surface while main-
taining the contact portion 101 in contact with the ultrasound
transmission/reception surface. How the loop portions 103a
and 1035 fix the medical acoustic coupler 100 to an ultra-
sonic probe will be described later in detail. In the descrip-
tion below, the loop portions 103a and 1035 will also be
collectively referred to as the loop portions 103. The dashed
lines B and B' are shown for ease of explanation, and are not
actually formed.

[0037] Next, how the elastic member 1 forming the medi-
cal acoustic coupler 100 is fixed to an ultrasonic probe 500
is described. FIGS. 3A to 3C are diagrams showing a
situation where the elastic member 1 1s fixed to an ultrasonic
probe 500. FIG. 3A is a front view of the ultrasonic probe
500. FIG. 3B is a side view of the ultrasonic probe 500. FIG.
3C is a perspective view of the ultrasonic probe 500.

[0038] As shown in FIG. 3A, at least part of the portion
including the ultrasound transmission/reception surface 501
of the ultrasonic probe 500 to which the medical acoustic
coupler 100 of the first embodiment is attached has a greater
width than the portion designed for grasping the ultrasonic
probe 500 when seen from the front. Specifically, in the
vicinity of the boundary between the portion including the
ultrasound transmission/reception surface 501 and the por-
tion for grasping the probe 500, the width of the portion
including the ultrasound transmission/reception surface 501
is greater than the width of the portion for grasping the probe
500 when seen from the front. In the description below, the
portion for grasping the ultrasonic probe 500 will be referred
to as the trunk portion 503, and the portion protruding from
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the trunk portion 503, or the portion that includes a portion
wider than the trunk portion 503 when seen from the front
and includes the ultrasound transmission/reception surface
501, will be referred to as the protruding portion 502. The
width direction of the ultrasonic probe 500 is the horizontal
direction in FIG. 3A, and is the direction perpendicular to
the plane of FIG. 3B. The ultrasonic probe 500 described
herein is divided into the trunk portion 503 and the protrud-
ing portion 502 for convenience sake, but the trunk portion
503 and the protruding portion 502 are integrally formed in
reality. Alternatively, the trunk portion 503 and the protrud-
ing portion 502 may be formed separately from each other.
The portion having a greater width than the trunk portion
503 when seen from the front may be integrally formed with
the protruding portion 502, or may be a separately-formed
protrusion joined to the protruding portion 502.

[0039] As shown in FIGS. 3A to 3C, the medical acoustic
coupler 100 is attached to the ultrasonic probe 500 so that
the longitudinal direction of the openings 110 becomes equal
to the width direction of the ultrasonic probe 500. Conse-
quently, the expanded openings 110 are located on the front
side (and the back side) of the ultrasonic probe 500, as
shown in FIG. 3A.

[0040] The contact portion 101 of the medical acoustic
coupler 100 covers the ultrasound transmission/reception
surface 501 of the ultrasonic probe 500, as shown in FIGS.
3A to 3C. The contact portion 101 is fixed to and spreads
along the ultrasound transmission/reception surface 501.
The portions interposed between the slit portions 102 and
the openings 110 of the medical acoustic coupler 100 are
fixed to and spread along the sidewall surfaces of the
protruding portion 502 of the ultrasonic probe 500. In the
medical acoustic coupler 100, the portions including the slit
portions 102 are thinner due to the slit portions 102, and
accordingly, the medical acoustic coupler 100 easily bends
at these portions. With this structure, the contact portion 101
can be more effectively brought into contact with the ultra-
sound transmission/reception surface 501 when the medical
acoustic coupler 100 is attached to the ultrasonic probe 500.
Thus, more preferred ultrasound imaging can be performed
with the ultrasonic probe 500.

[0041] As shown in FIGS. 3A to 3C, the loop portions 103
of the medical acoustic coupler 100 formed with the elastic
member 1 are expanded as the protruding portion 502 of the
ultrasonic probe 500 is inserted through the openings 110,
and are hooked around portions in the vicinities of the
boundary between the protruding portion 502 and the trunk
portion 503. The portions in the vicinities of the boundary
between the protruding portion 502 and the trunk portion
503 are located at two sites on the front and back sides of the
ultrasonic probe 500 in the thickness direction. For example,
the loop portion 103a is located on the front side while the
loop portion 1035 is located on the back side (or vice versa).
The situation where the medical acoustic coupler 100 is
fixed to the ultrasonic probe 500 is further described in
detail. The contact portion 101 covers the ultrasound trans-
mission/reception surface 501, and the loop portion 1034
and the loop portion 1035 are hooked around the expanded
portions (which form a portion having a greater width than
the trunk portion 503 when seen from the front) of the
protruding portion 502 in such a manner that the loop
portion 103a and the loop portion 1035 cross each other on
the side surfaces of the ultrasonic probe 500. As the loop
portions 103 formed with the elastic member 1 are
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expanded, and are hooked around the portions in the vicini-
ties of the boundary between the protruding portion 502 and
the trunk portion 503 of the ultrasonic probe 500, the
portions of the medical acoustic coupler 100 other than the
loop portions 103 are firmly fixed to the ultrasonic probe 500
by virtue of the elastic force. Furthermore, the two loop
portions 103¢ and 1035 are hooked around the portions in
the vicinities of the boundary between the protruding portion
502 and the trunk portion 503. Thus, the portions of the
medical acoustic coupler 100 other than the loop portions
103 can be more firmly fixed to the ultrasonic probe 500.
[0042] Next, a method of attaching the medical acoustic
coupler 100 to the ultrasonic probe 500 is described. FIGS.
4Ato 4F are diagrams for explaining the method of attaching
the medical acoustic coupler 100 to the ultrasonic probe 500.
[0043] In FIG. 4A, the user inserts the entire protruding
portion 502 of the ultrasonic probe 500 through one of the
openings 110 of the medical acoustic coupler 100, or
through the opening 110a, for example. Since the medical
acoustic coupler 100 is formed with the elastic member 1 as
described above, the opening 110a easily expands when a
force is applied thereto, and returns to its original size when
the force is removed. Taking advantage of this feature, the
user expands the opening 110a by hand, and inserts the
protruding portion 502 through the expanded opening 110a.
After moving the portion of the loop portion 103a located
between the opening 110a and the outer edge portion of the
elastic member 1 to a position in the vicinity of the boundary
between the protruding portion 502 and the trunk portion
503, the user pulls his/her hand away from the opening 110a.
Of the loop portion 1034, the portion between the opening
110a and the outer edge portion of the elastic member 1, and
the portion in the position in the vicinity of the boundary
between the protruding portion 502 and the trunk portion
503 will be hereinafter collectively referred to as the one
portion of the loop portion 103a.

[0044] As a result, the medical acoustic coupler 100 is
fixed to the ultrasonic probe 500 by the loop portion 103a.
At this point, the protruding portion 502 is inserted through
the opening 110a, and the circumference of the opening
110q is substantially in contact with the external surface of
the ultrasonic probe 500. That is, the opening 110a of the
medical acoustic coupler 100 is smaller than the outer
circumference of the portion in the vicinity of the boundary
between the protruding portion 502 and the trunk portion
503 of the ultrasonic probe 500. As shown in FIG. 4A, the
medical acoustic coupler 100 is attached to the ultrasonic
probe 500 so that the longitudinal direction of the opening
110a becomes equal to the width direction of the ultrasonic
probe 500.

[0045] As shown in FIG. 4B, the user then moves the
portion between the opening 1105 and the outer edge portion
of the elastic member 1 in the loop portion 1035 on the other
side to the side on which the loop portion 1034 is hooked in
the thickness direction of the ultrasonic probe 500, while the
one portion of the loop portion 103a remains hooked around
the portion in the vicinity of the boundary between the
protruding portion 502 and the trunk portion 503. Of the
loop portion 1035, the portion between the opening 1105 and
the outer edge portion of the elastic member 1 will be
hereinafter referred to as the one portion of the loop portion
1035. Since the one portion of the loop portion 1035 is
moved over the ultrasound transmission/reception surface
501, the user can easily position the contact portion 101 so
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that the contact portion 101 following the movement of the
one portion of the loop portion 1035 completely covers the
ultrasound transmission/reception surface 501.

[0046] As the one portion of the loop portion 1035 is
moved to the side on which the one portion of the loop
portion 1034 of the ultrasonic probe 500 is hooked, the
opening 1105 shown in FIG. 4A is expanded as shown in
FIG. 4B. In the situation shown in FIG. 4C, the user puts a
finger F into the opening 1105, and presses the portion of the
loop portion 1035 facing the outer edge portion of the elastic
member 1 via the opening 1105. Of the loop portion 1035,
the portion facing the outer edge portion of the elastic
member 1 via the opening 1105 will be hereinafter referred
to as the opening edge portion of the loop portion 1035. In
this manner, the positioning performed on the contact por-
tion 101 in FIG. 4B can be confirmed. If the contact portion
101 does not appropriately cover the ultrasound transmis-
sion/reception surface 501 in FIG. 4B, the user can adjust the
position of the contact portion 101 so that the contact portion
101 can completely cover the ultrasound transmission/re-
ception surface 501.

[0047] As shown in FIGS. 4D and 4E, the user then moves
the one portion of the loop portion 1034 to the opposite side
from the side on which the loop portion 1034 is hooked in
the thickness direction of the ultrasonic probe 500, while
continuing to press the opening edge portion of the loop
portion 103 with the finger F. In the transition from FI1G. 4D
to FIG. 4E, the user inserts, through the opening 1105 having
the finger F inserted therethrough, the contact portion 101 of
the medical acoustic coupler 100 and the portion including
the entire protruding portion 502 of the ultrasonic probe 500.
Like the opening 1104, the opening 1105 is smaller than the
outer circumference of the portion in the vicinity of the
boundary between the protruding portion 502 and the trunk
portion 503 of the ultrasonic probe 500. Because of this,
when the user releases the one portion of the loop portion
1035 while the contact portion 101 of the medical acoustic
coupler 100 and the portion including the entire protruding
portion 502 of the ultrasonic probe 500 remain inserted
through the opening 1105, the medical acoustic coupler 100
is fixed to the ultrasonic probe 500 by the loop portions 103a
and 1035 as shown in FI1G. 4F. More specifically, the loop
portion 103a and the loop portion 1034 are located on both
sides of the ultrasonic probe 500 in the width direction, and
the edges of the openings 110a and 1105 are substantially in
contact with the external surface of the ultrasonic probe 500,
as shown in FIG. 4F.

[0048] As described above, after the protruding portion
502 is inserted through the opening 110a of the medical
acoustic coupler 100, the medical acoustic coupler 100 is
bent back, and the protruding portion 502 is inserted through
the other opening 1105. In this manner, the medical acoustic
coupler 100 can be firmly fixed to the ultrasonic probe 500.

[0049] Such a medical acoustic coupler 100 may be manu-
factured by any of the methods described below. For
example, the medical acoustic coupler 100 may be manu-
factured by injection molding or compression molding using
a metal mold having the same planar shape as the medical
acoustic coupler 100 shown in FIGS. 1A and 1B. Alterna-
tively, the medical acoustic coupler 100 may be manufac-
tured by performing die-cutting on a large plate (sheet) of
the elastic material to be used as the medical acoustic
coupler 100.
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[0050] 1In acase where the medical acoustic coupler 100 is
manufactured by injection molding or compression molding
using a metal mold, the openings 110 cannot be shaped into
thin, long slits, due to certain restrictions on the molding.
Instead, each opening 110 is formed into a rectangular or
elliptical shape having a width equal to or greater than a
predetermined width. If the openings 110 need to be shaped
into slits, the slits should be formed after molding is pet-
formed without formation of any openings. Where each
opening 110 has a rectangular or elliptical shape with a
width equal to or greater than a predetermined width, the
medical acoustic coupler 100 does not tear as easily as in a
case where each opening 110 is formed as a slit. In view of
this, each opening 110 preferably has a rectangular or
elliptical shape with a width equal to or greater than a
predetermined width.

[0051] In acase where the medical acoustic coupler 100 is
manufactured by injection molding or compression molding
using a metal mold, the width of each slit portion 102
becomes larger due to certain restrictions on the molding. If
each slit portion 102 needs to be made thinner, the slit
portions 102 should not be formed by the molding. Instead,
the slit portions 102 should be formed after the molding of
the medical acoustic coupler 100. In a case where the
medical acoustic coupler 100 is manufactured by die-cut-
ting, blades that correspond to the slit portions 102 and will
not penetrate through the medical acoustic coupler 100
should be added to the mold in advance, so that the slit
portions 102 can be formed at the time of manufacturing.
Further, in a case where the medical acoustic coupler 100 is
manufactured by die-cutting, the openings 110 can be
formed into slits, if necessary, without any problem.
[0052] As described above, the medical acoustic coupler
100 of the first embodiment is formed with the elastic
member 1. The elastic member 1 includes: the contact
portion 101 that is located at the central portion of the elastic
member 1 in a planar view, and is brought into contact with
the ultrasound transmission/reception surface 501 located at
the top edge of the protruding portion 502 when the elastic
member 1 is attached to an ultrasonic probe 500; and the
loop portions 103 that are located on the opposite sides of
the contact portion 101 from each other and form loops.
When the elastic member 1 is attached to the ultrasonic
probe 500, the loop portions 103 are hooked around the
protruding portion 502, so that the elastic member 1 is fixed
to the ultrasonic probe 500.

[0053] With this structure, the medical acoustic coupler
100 is mechanically fixed to the ultrasonic probe 500 by the
loop portions 103, and there is no possibility that the medical
acoustic coupler 100 is detached while the ultrasonic probe
500 is being used. When the medical acoustic coupler 100 is
attached to the ultrasonic probe 500, any fixing tools other
than the medical acoustic coupler 100 are not necessary, and
the fixing is performed only with the loop portions 103.
Thus, the attaching can be readily performed, and the costs
for the fixing tools can be lowered.

[0054] The medical acoustic coupler 100 is formed with
the elastic member 1 made of an oil-based gel or the like,
and the loop portions 103 to be used for the fixing easily
expand and contract. Thus, the medical acoustic coupler 100
can be appropriately attached to an ultrasonic probe 500 in
any shape, and, in this aspect, is highly versatile. Specifi-
cally, as long as there is a portion around which the loop
portions 103 can be hooked, such as the protruding portion
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502 of the ultrasonic probe 500 in the above described first
embodiment, the medical acoustic coupler 100 can be easily
attached to the ultrasonic probe. Even if the ultrasonic probe
does not have any protruding portion around which the loop
portions 103 can be hooked, the medical acoustic coupler
100 having the loop portions 103 is formed with the elastic
member 1, and accordingly, can be appropriately fixed to the
ultrasonic probe, as long as the outer circumference of the
ultrasonic probe is sufficiently longer than the openings 110.

[0055] The medical acoustic coupler 100 is formed with
the elastic member 1 made of an oil-based gel or the like.
When the medical acoustic coupler 100 is attached to an
ultrasonic probe, the openings 110 forming the loop portions
103 are expanded, and the medical acoustic coupler 100 is
fixed to the ultrasonic probe by virtue of the elastic force (the
restoring force) of the elastic member 1. As a result, tensile
stress generated from the elastic force is applied to the
respective portions of the medical acoustic coupler 100
attached to the ultrasonic probe. By virtue of the tensile
stress, the medical acoustic coupler 100 is appropriately
fixed to the ultrasonic probe, and a problem such as detach-
ment of the contact portion 101 from the ultrasound trans-
mission/reception surface 501 can be avoided.

[0056] Since the medical acoustic coupler 100 is formed
with the elastic member 1 made of an oil-based gel or the
like, the medical acoustic coupler 100 can be washed after
use, and be prepared for reuse. The oil-based gel has
excellent water-resisting propetrties, and its elastic modulus
hardly changes even after washing with water. Thus, the
medical acoustic coupler 100 can be readily washed with
water or the like after use, and can be quickly made ready
for reuse by drying. In this aspect, the medical acoustic
coupler 100 is user-friendly.

[0057] Furthermore, the medical acoustic coupler 100 has
the slit portions 102 formed along the outer circumference,
or more particularly, along both ends of the contact portion
101. At the slit portions 102, the thickness of the elastic
member 1 forming the medical acoustic coupler 100 is
smaller than the thickness at any other portion. By virtue of
the slit portions 102, the contact portion 101 is brought into
contact with the ultrasound transmission/reception surface
501 when the medical acoustic coupler 100 is attached to an
ultrasonic probe 500, and the peripheral portion of the
contact portion 101 can readily spread along the protruding
portion 502. As the portions at which the medical acoustic
coupler 100 bends are determined beforehand by the slit
portions 102, detachment of the contact portion 101 from the
ultrasound transmission/reception surface 501 can be
avoided.

Second Embodiment

[0058] Next, a medical acoustic coupler 200 according to
a second embodiment of the present invention is described.
FIG. 5 is a plan view showing the shape of the medical
acoustic coupler 200 according to the second embodiment of
the present invention.

[0059] As shown in FIG. 5, the medical acoustic coupler
200 according to the second embodiment is formed with a
sheet-like elastic member 2 made of a material such as an
oil-based gel. The medical acoustic coupler 200 is to be fixed
to an ultrasonic probe of a diagnostic ultrasound imaging
apparatus not shown in FIG. 5, and is to be used for
diagnosis.
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[0060] Like the elastic member 1 of the first embodiment,
the elastic member 2 is to perform acoustic impedance
matching between the ultrasound transmission/reception
surface and a living organism. In view of this, the elastic
member 2 is preferably made of a material having an
acoustic impedance of approximately 1.3 to 1.5 MRayl. To
maintain a high resolution, a material having an internal
sound speed of approximately 1470 m/s is also preferable.
To sum up, it is preferable to use a material such as an
oil-based gel having an acoustic impedance with the above-
mentioned value and an internal sound speed with the
above-mentioned value, for example. Like the elastic mem-
ber 1 of the first embodiment, the elastic member 2 can also
have its thickness and size changed in accordance with the
site to be examined with the medical acoustic coupler 200,
the purpose of the examination, and the like.

[0061] Although the shape of the elastic member 2 is
substantially rectangular in the drawing, the corners of the
elastic member 2 may be cut off or may be rounded off, for
example. Alternatively, only one corner may be made to
have a different shape from the other corners. For example,
only one corner may not be cut off while the other corners
are cut off. With such a structure, it becomes easier to
recognize directionality and tell which surface of the elastic
member 2 is the front surface. Alternatively, if the above
described surface texturing has been performed on one of
the surfaces, for example, it is easy to tell which surface is
the textured surface, and high user-friendliness is achieved.

[0062] Next, the respective components of the medical
acoustic coupler 200 are described. As shown in FIG. 5, the
medical acoustic coupler 200 includes a contact portion 201,
slit portions 202, and loop portions 203. As described in the
first embodiment, the slit portions 202 may not be formed.

[0063] When the medical acoustic coupler 200 is attached
to an ultrasonic probe, the contact portion 201 is brought
into contact with the ultrasound transmission/reception sur-
face located at the top edge of the ultrasonic probe, for
example. The contact portion 201 is located substantially at
the central portion of the rectangular shape of the elastic
member 2. Specifically, the contact portion 201 is the
portion interposed between dashed lines C and C' in FIG. 5,
for example. The dashed lines C and C' are shown for ease
of explanation, but are not actually formed.

[0064] As shown in FIG. 5, the slit portions 202 are slits
formed along the outer longitudinal peripheries of the con-
tact portion 201. Because of the slits, the thickness of the
medical acoustic coupler 200 at the slit portions 202 is
smaller than the thickness at any other portion, particularly
at the contact portion 201. With this, the medical acoustic
coupler 200 easily bends at the slit portions 202 when the
contact portion 201 is attached to an ultrasonic probe. As the
slit portions 202 are formed in the back surface of the
contact portion 201 of the medical acoustic coupler 200, the
front surface of the contact portion 201 easily bends.

[0065] As shown in FIG. 5, in the elastic member 2
forming the medical acoustic coupler 200, two openings
210a¢ and 2105 are formed near the two sides having the
contact portion 201 interposed therebetween. The two open-
ings 210a and 2105 extend along these two sides. In FIG. 5,
the openings 210a and 2105 are separated from each other
in the longitudinal direction of the contact portion 201. In
the description below, the openings 210a and 2105 will also
be collectively referred to as the openings 210. The shape of
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the openings 210 is the same as the shape of the openings
110 described in the first embodiment.

[0066] Loop portions 203a and 2035 are located near two
sides of the outer peripheral sides of the elastic member 2.
The two sides are on the opposite sides of the elastic member
2 from each other. At the loop portions 203a and 2034, loops
are formed by the above described openings 210a and 2105.
In FIG. 5, the loop portion 203a is a portion closer to the
outer edge portion of the elastic member 2 than to the
contact portion 201 or the slit portion 202 on the side of the
loop portion 203a (or a portion closer to the outer edge
portion of the elastic member 2 than to the dashed line C in
FIG. 5). The loop portion 2035 is a portion closer to the outer
edge portion of the elastic member 2 than to the contact
portion 201 or the slit portion 202 on the side of the loop
portion 2035 (or a portion closer to the outer edge portion of
the elastic member 2 than to the dashed line C' in FIG. 5).
In other words, the openings 210a and 2105 are located
substantially at the central portions of the loop portions 203a
and 2035, respectively, and loops are formed by the open-
ings 210a and 2104. In this embodiment, a loop means a
closed structure, and is not limited to any particular shape
such as a circular shape. When the medical acoustic coupler
200 is attached to an ultrasonic probe, the loop portions 203a
and 203 serve to fix the contact portion 201 to the ultra-
sound transmission/reception surface while maintaining the
contact portion 201 in contact with the ultrasound transmis-
sion/reception surface. How the loop portions 203a and
203 fix the medical acoustic coupler 200 to an ultrasonic
probe will be described later in detail. In the description
below, the loop portions 203a and 2035 will also be collec-
tively referred to as the loop portions 203.

[0067] Next, how the elastic member 2 forming the medi-
cal acoustic coupler 200 is fixed to an ultrasonic probe 500
is described. FIGS. 6A to 6C are diagrams showing a
situation where the elastic member 2 is fixed to an ultrasonic
probe 500. FIG. 6A is a front view of the ultrasonic probe
500. FIG. 6B is a side view of the ultrasonic probe 500. FIG.
6C is a perspective view of the ultrasonic probe 500.
[0068] As shownin FIG. 6A, at least part of the protruding
portion 502 including the ultrasound transmission/reception
surface 501 of the ultrasonic probe 500 to which the medical
acoustic coupler 200 of the second embodiment is attached
has a greater width than the trunk portion 503 when seen
from the front, as in the first embodiment. The width
direction of the ultrasonic probe 500 is the horizontal
direction in FIG. 6A, and is the direction perpendicular to
the plane of FIG. 6B.

[0069] As shown in FIGS. 6A to 6C, the loop portions 203
of the medical acoustic coupler 200 formed with the elastic
member 2 are expanded as the protruding portion 502 of the
ultrasonic probe 500 is inserted through the openings 210,
and are hooked around portions in the vicinities of the
boundary between the protruding portion 502 and the trunk
portion 503. In the second embodiment, when the medical
acoustic coupler 200 is attached to the ultrasonic probe 500,
the orientation of the medical acoustic coupler 200 of the
second embodiment differs from the orientation of the
medical acoustic coupler 100 of the first embodiment by 90
degrees, as shown in FIGS. 6A to 6C. That is, the medical
acoustic coupler 200 is attached to the ultrasonic probe 500
so that the longitudinal direction of the openings 210
becomes equal to the thickness direction of the ultrasonic
probe 500, as shown in FIGS. 6A to 6C. The situation where
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the medical acoustic coupler 200 is fixed to the ultrasonic
probe 500 is further described in detail. The contact portion
201 covers the ultrasound transmission/reception surface
501, and the loop portion 2034 and the loop portion 2035 are
hooked around the expanded portions (which form a portion
having a greater width than the trunk portion 503 when seen
from the front) of the protruding portion 502 in such a
manner that the loop portion 2034 and the loop portion 2035
cross each other on the front surface (shown in FIG. 6A) of
the ultrasonic probe 500.

[0070] As described above, the medical acoustic coupler
200 according to the second embodiment is attached to an
ultrasonic probe 500 so that the longitudinal direction of the
openings 210 becomes equal to the thickness direction of the
ultrasonic probe 500. Consequently, when the medical
acoustic coupler 200 is attached to the ultrasonic probe 500,
the side surfaces parallel to the thickness direction of the
protruding portion 502 of the ultrasonic probe 500 are
almost completely covered with the medical acoustic cou-
pler 200 as shown in FIG. 6B. Thus, shifting of the medical
acoustic coupler 200 in a direction parallel to the width
direction of the protruding portion 502 of the ultrasonic
probe 500 can be prevented while the medical acoustic
coupler 200 is attached to the ultrasonic probe 500.

Third Embodiment

[0071] Next, a medical acoustic coupler 300 according to
a third embodiment of the present invention is described.
FIG. 7 is a plan view showing the shape of the medical
acoustic coupler 300 according to the third embodiment of
the present invention.

[0072] As shown in FIG. 7, the medical acoustic coupler
300 according to the third embodiment is formed with a
sheet-like elastic member 3 made of a material such as an
oil-based gel. The medical acoustic coupler 300 is to be fixed
to an ultrasonic probe of a diagnostic ultrasound imaging
apparatus not shown in FIG. 7, and is to be used for
diagnosis.

[0073] Like the elastic member 1 of the first embodiment,
the elastic member 3 is made of a material such as an
oil-based gel having an internal sound speed of approxi-
mately 1470 m/s, to perform impedance matching between
the ultrasound transmission/reception surface and a living
organism. Like the elastic member 1 of the first embodiment,
the elastic member 3 can also have its thickness and size
changed in accordance with the site to be examined with the
medical acoustic coupler 300, the purpose of the examina-
tion, and the like.

[0074] Although the shape of the elastic member 3 is
substantially rectangular in the drawing, the corners of the
elastic member 3 may be cut off or may be rounded off, for
example. Alternatively, only one corner may be made to
have a different shape from the other corners. For example,
only one corner may not be cut off while the other corners
are cut off. With such a structure, it becomes easier to
recognize directionality and tell which surface of the elastic
member 2 is the front surface. Alternatively, if the above
described surface texturing has been performed on one of
the surfaces, for example, it is easy to tell which surface is
the textured surface, and high user-friendliness is achieved.
[0075] Next, the respective components of the medical
acoustic coupler 300 are described. As shown in FIG. 7, the
medical acoustic coupler 300 includes a contact portion 301,
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slit portions 302, and loop portions 303. As described in the
first embodiment, the slit portions 302 may not be formed.
[0076] When the medical acoustic coupler 300 is attached
to an ultrasonic probe, the contact portion 301 is brought
into contact with the ultrasound transmission/reception sur-
face located at the top edge of the ultrasonic probe, for
example. The contact portion 301 is located substantially at
the central portion of the rectangular shape of the elastic
member 3. Specifically, the contact portion 301 is the
portion surrounded by dashed lines D shown in FIG. 7, for
example. The dashed lines D are shown for ease of expla-
nation, but are not actually formed.

[0077] As shown in FIG. 7, the slit portions 302 are slits
formed along the outer peripheral portions of the contact
portion 301. Because of the slits, the thickness of the
medical acoustic coupler 300 at the slit portions 302 is
smaller than the thickness at any other portion, particularly
at the contact portion 301. With this, the medical acoustic
coupler 300 easily bends at the slit portions 302 when the
contact portion 301 is attached to an ultrasonic probe. As the
slit portions 302 are formed in the back surface of the
contact portion 301 of the medical acoustic coupler 300, the
front surface of the contact portion 301 easily bends.
[0078] Loop portions 303a, 3035, 303¢, and 3034 are
portions close to the outer circumference of the elastic
member 3. As shown in FIG. 7, the medical acoustic coupler
300 has substantially rectangular protruding regions at the
four sides of the contact portion 301 surrounded by the
dashed lines D, and the respective four protruding regions
are the loop portions 3034 to 3034.

[0079] Openings 310a to 3104 are formed in the loop
portions 303« to 3034, respectively. At the respective loop
portions 303a to 303d, loops are formed by the openings
310a to 310d. The opening 310a and the opening 3105 are
formed so that the contact portion 301 is interposed between
them, and the opening 310¢ and the opening 3104 are
formed so that the contact portion 301 is interposed between
them. In this embodiment, a loop means a closed structure,
and is not limited to any particular shape such as a circular
shape. When the medical acoustic coupler 300 is attached to
an ultrasonic probe, the loop portions 303a to 3034 serve to
fix the contact portion 301 to the ultrasound transmission/
reception surface while maintaining the contact portion 301
in contact with the ultrasound transmission/reception sur-
face. How the loop portions 303a to 3034 fix the medical
acoustic coupler 300 to an ultrasonic probe will be described
later in detail. In the description below, the loop portions
303a to 3034 will also be collectively referred to as the loop
portions 303. In the description below, the openings 310a to
3104 will also be collectively referred to as the openings
310. The shape of the openings 310 is the same as the shape
of the openings 110 described in the first embodiment.
[0080] Next, how the elastic member 3 forming the medi-
cal acoustic coupler 300 is fixed to an ultrasonic probe 500
is described. FIGS. 8A to 8C are diagrams showing a
situation where the elastic member 3 is fixed to an ultrasonic
probe 500. FIG. 8A is a front view of the ultrasonic probe
500. FIG. 8B is a side view of the ultrasonic probe 500. FIG.
8C is a perspective view of the ultrasonic probe 500.
[0081] As shown in FIG. 8A, at least part of the protruding
portion 502 including the ultrasound transmission/reception
surface 501 of the ultrasonic probe 500 to which the medical
acoustic coupler 300 of the third embodiment is attached has
a greater width than the trunk portion 503 when seen from
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the front, as in the first and second embodiments. The width
direction of the ultrasonic probe 500 is the horizontal
direction in FIG. 8A, and is the direction perpendicular to
the plane of FIG. 8B.

[0082] As shown in FIGS. 8A to 8C, the loop portions 303
of the medical acoustic coupler 300 formed with the elastic
member 3 are expanded as the protruding portion 502 of the
ultrasonic probe 500 is inserted through the openings 310,
and are hooked around portions in the vicinities of the
boundary between the protruding portion 502 and the trunk
portion 503. In the third embodiment, as shown in FIGS. 8A
to 8C, the protruding portion 502 is fixed from the thickness
direction thereof by the loop portions 303a and 3035, and
the protruding portion 502 is also fixed from the width
direction thereof by the loop portions 303¢ and 303d. In
other words, the medical acoustic coupler 300 is attached to
the ultrasonic probe 500 so that the longitudinal direction of
the openings 310a and 3105 becomes equal to the width
direction of the ultrasonic probe 500, and the longitudinal
direction of the openings 310¢ and 3104 becomes equal to
the thickness direction of the ultrasonic probe 500. The
situation where the medical acoustic coupler 300 is fixed to
the ultrasonic probe 500 is further described in detail. The
contact portion 301 covers the ultrasound transmission/
reception surface 501, and the loop portion 303¢ and the
loop portion 3034 are hooked around the expanded portions
(which form a portion having a greater width than the trunk
portion 503 when seen from the front) of the protruding
portion 502 in such a manner that the loop portion 303¢ and
the loop portion 3034 cross each other on the front surface
(shown in FIG. 8A) of the ultrasonic probe 500. The loop
portion 303a and the loop portion 3035 are hooked around
the expanded portions (which form a portion having a
greater width than the trunk portion 503 when seen from the
front) of the protruding portion 502 in such a manner that the
loop portion 3034 and the loop portion 3035 cross each other
on the side surfaces (shown in FIG. 8B) of the ultrasonic
probe 500.

[0083] That is, the medical acoustic coupler 300 of the
third embodiment is designed to be doubly fixed to the
ultrasonic probe 500 by the loop portions 303 and 3035 (the
first loop portions according to an embodiment of the
invention) and by the loop portions 303¢ and 3034 (the
second loop portions according to an embodiment of the
invention). With this structure, the medical acoustic coupler
300 is more firmly fixed to the ultrasonic probe 500, and a
problem such as detachment of the contact portion 301 from
the ultrasound transmission/reception surface 501 can be
avoided.

[0084] Next, a method of attaching the medical acoustic
coupler 300 of the third embodiment to an ultrasonic probe
is described. FIGS. 9A to 9C are diagrams for explaining the
method of attaching the medical acoustic coupler 300 of the
third embodiment to an ultrasonic probe.

[0085] As shown in FIG. 9A, the medical acoustic coupler
300 is first fixed to an ultrasonic probe 500 by the loop
portions 303a and 3035 so that the side surfaces parallel to
the width direction of the protruding portion 502 of the
ultrasonic probe 500 are covered, as in the first embodiment.
In this stage, the loop portions 303¢ and 303d are yet to be
used for fixing, as shown in FIG. 9A.

[0086] As shown in FIG. 9B, one of the loop portions 303¢
and 3034 (the loop portion 303¢ in FIG. 9B) is then fixed to
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the ultrasonic probe 500 so that one of the side surfaces
parallel to the thickness direction of the protruding portion
502 is covered.

[0087] Lastly, as shown in FIG. 9C, the other one of the
loop portions 303¢ and 3034, whichever has not been used
in FIG. 9B, is fixed to the ultrasonic probe 500 so that the
other one of the side surfaces parallel to the thickness
direction of the protruding portion 502. In this manner, the
medical acoustic coupler 300 is attached to the ultrasonic
probe 500 by the two pairs of loop portions formed with the
loop portions 303a to 3034, as shown in FIG. 9C.

[0088] As described above, the medical acoustic coupler
300 according to the third embodiment is designed to be
doubly fixed to the ultrasonic probe 500 by the loop portions
303¢ and 3035 and by the loop portions 303¢ and 3034. With
this structure, the medical acoustic coupler 300 is more
firmly fixed to the ultrasonic probe 500, and a problem such
as detachment of the contact portion 301 from the ultrasound
transmission/reception surface 501 can be avoided.

[0089] Although preferred embodiments of the present
invention have been described so far, the present invention
is not limited to those embodiments. In each of the examples
described in the above embodiments, the contact portion 101
(201, 301) and the loop portions 103 (203, 303) are formed
with the same elastic member 1 (2, 3). However, the present
invention is not limited to that, and the loop portions
forming loops may be attached to portions located in the
vicinities of the outer circumference of a rectangular contact
portion, for example. In that case, the loop portions forming
loops may be formed with string-like or cord-like elastic
members, for example, and the loop portions may be con-
nected to portions located near the respective corners of the
rectangular contact portion. Alternatively, loop portions in
the form of handles may be connected to the contact portion,
for example.

[0090] The present invention is suitable for a medical
acoustic coupler attached to an ultrasonic probe in a diag-
nostic ultrasound imaging apparatus.

[0091] Although the present invention has been described
and illustrated in detail, it is clearly understood that the same
is by way of illustrated and example only and is not to be
taken byway of limitation, the scope of the present invention
being interpreted by terms of the appended claims.

What is claimed is:

1. A medical acoustic coupler to be detachably attached to
an ultrasonic probe including a graspable trunk portion and
a protruding portion protruding in a width direction from the
trunk portion, the medical acoustic coupler comprising

a sheet-like elastic member,

the elastic member including:

a contact portion located at a central portion of the elastic
member in a planar view, the contact portion being
brought into contact with an ultrasound transmission/
reception surface located at a top edge of the protruding
portion when the elastic member is attached to the
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ultrasonic probe; and loop portions located on the
opposite sides of the contact portion from each other,
the loop portions each forming a loop,

wherein, when the elastic member is attached to the

ultrasonic probe, the loop portions are hooked around
the protruding portion, to fix the elastic member to the
ultrasonic probe.

2. The medical acoustic coupler according to claim 1,
wherein, when attached to the ultrasonic probe, the elastic
member is fixed to the ultrasonic probe as the loop portions
cross each other and are hooked around the protruding
portion.

3. The medical acoustic coupler according to claim 1,
wherein the elastic member is made of a material containing
an oil-based gel as a principal component.

4. The medical acoustic coupler according to claim 1,
wherein surface texturing is performed on the contact por-
tion at the side to be in contact with a living organism during
use.

5. The medical acoustic coupler according to claim 1,
wherein the loop portions are separated from each other in
a short direction of the contact portion, and an opening is
formed at a central portion of each of the loop portions, the
opening extending in a longitudinal direction of the contact
portion.

6. The medical acoustic coupler according to claim 1,
wherein the loop portions are separated from each other in
a longitudinal direction of the contact portion, and an
opening is formed at a central portion of each of the loop
portions, the opening extending in a short direction of the
contact portion.

7. The medical acoustic coupler according to claim 1,
wherein

the loop portions include first loop portions and second

loop portions,

the first loop portions are separated from each other in a

short direction of the contact portion, an opening being
formed at a central portion of each of the loops formed
by the first loop portions, the opening extending in a
longitudinal direction of the contact portion, and

the second loop portions are separated from each other in

the longitudinal direction of the contact portion, an
opening being formed at a central portion of each of the
loops formed by the second loop portions, the opening
extending in the short direction of the contact portion.

8. The medical acoustic coupler according to claim 1,
wherein at least part of the outer circumference of the
contact portion is thinner than the contact portion.

9. A diagnostic ultrasound imaging apparatus comprising:

the medical acoustic coupler according to claim 1; and

a main unit of the diagnostic ultrasound imaging appara-

tus, the ultrasonic probe being connected to the main
unit, the medical acoustic coupler being to be detach-
ably attached to the ultrasonic probe.
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