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(57) ABSTRACT

A device fixing adaptor according to an embodiment fixes a
device disposed at a grip part of an ultrasound probe to the
ultrasound probe, by having such a shape that causes the
device and a cable connected to the device to be pressed
against the grip part from a top face thereof and inhibits the
device from shifting a position thereof around the grip part.
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DEVICE FIXING ADAPTOR AND
ULTRASOUND PROBE SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of PCT interna-
tional application Ser. No. PCT/JP2013/070649 filed on Jul.
30, 2013 which designates the United States, incorporated
herein by reference, and which claims the benefit of priority
from Japanese Patent Application No. 2012-168793, filed on
Jul. 30, 2012, and Japanese Patent Application No. 2013-
158097, filed on Jul. 30, 2013, the entire contents of which are
incorporated herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
device fixing adaptor and an ultrasound probe system.

BACKGROUND

[0003] Ultrasound diagnosis apparatuses receive reflected
waves from the inside of an examined subject (hereinafter, a
“subject”) as a result of scanning the inside of the subject with
ultrasound waves and to further generate an ultrasound image
obtained by imaging the state on the inside of the subject on
the basis of reception signals generated from the reflected
waves. More specifically, ultrasound diagnosis apparatuses
transmit the ultrasound waves to the inside of the subject from
an ultrasound probe and to generate the reception signals by
receiving the reflected waves with the ultrasound probe, the
reflected waves occurring due to mismatching of acoustic
impedances on the inside of the subject.

[0004] Furthermore, to make it possible to perform an
advanced diagnosis process by using an ultrasound diagnosis
apparatus, various devices can be connected to an ultrasound
probe. Such a device is held by an exclusive-use adaptor and
connected to the ultrasound probe. Examples of such a device
include a puncture needle. In that situation, a puncture adap-
tor that guides the puncture needle is attached to the ultra-
sound probe.

[0005] Furthermore, to make it possible to perform a more
advanced diagnosis process by using an ultrasound diagnosis
apparatus, a device having a cable therewith may be fixed to
an ultrasound probe by using an exclusive-use adaptor
designed for the device. The cable is connected to the device
for the purpose of supplying electric power to the device or for
the purpose of recording information obtained by the device
into an external apparatus. Examples of such a device having
a cable therewith include a position sensor used for detecting
positions within a subject on whom an image taking process
is performed. Besides the position sensor, other examples of
such adevice having a cable therewithinclude a light emitting
device used for improving visibility of a diagnosed site, a
treatment tool that expands the scope of a treatment method
implemented by using the ultrasound probe, and a digital
camera that obtains a photograph of a diagnosed site.

[0006] By connecting a device to the ultrasound probe in
this manner, it is possible to expand the scope of a diagnosis
process employing the ultrasound diagnosis apparatus, which
is a relatively compact medical image diagnosis apparatus. It
is therefore possible to obtain a larger amount of information
at a lower cost.
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[0007] When the connected device has a cable therewith,
however, there are some situations where a conventional
exclusive-use adaptor lowers the operability of the ultrasound
probe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of an exterior of an
ultrasound diagnosis apparatus to which a device fixing adap-
tor according to a first embodiment is applied;

[0009] FIG. 2, FIG. 3, FIG. 4 and FIG. 5 are drawings for
explaining a conventional exclusive-use adaptor;

[0010] FIG. 6, FIG. 7, FIG. 8, FIG. 9A, FIG. 9B, FIG. 10A,
FIG. 10B and FIG. 11 are drawings for explaining the device
fixing adaptor according to the first embodiment;

[0011] FIG. 12 is a drawing for explaining a device fixing
adaptor according to a second embodiment;

[0012] FIG. 13 is a drawing for explaining a device fixing
adaptor according to a third embodiment; and

[0013] FIG. 14 is a drawing for explaining a device fixing
adaptor according to a fourth embodiment.

DETAILED DESCRIPTION

[0014] A device fixing adaptor according to an embodi-
ment fixes a device disposed at a grip part of an ultrasound
probe to the ultrasound probe, by having such a shape that
causes the device and a cable connected to the device to be
pressed against the grip part from a top face thereof and
inhibits the device from shifting a position thereofaround the
grip part.

[0015] Exemplary embodiments of a device fixing adaptor
will be explained in details, with reference to the accompa-
nying drawings. The device fixing adaptor explained below is
an adaptor used for fixing a device that has a cable therewith,
to an ultrasound probe used in an image taking process per-
formed by an ultrasound diagnosis apparatus.

First Embodiment

[0016] First, an overall configuration of an ultrasound diag-
nosis apparatus to which a device fixing adaptor according to
a first embodiment is applied will be explained. FIG. 1 is a
perspective view of an exterior of the ultrasound diagnosis
apparatus to which the device fixing adaptor according to the
first embodiment is applied. As illustrated in FIG. 1, an ultra-
sound diagnosis apparatus 10 with which the device fixing
adaptor according to the first embodiment is used includes an
apparatus main body 1, a monitor 2, and an operating unit 3.
Furthermore, as illustrated in FIG. 1, the ultrasound diagnosis
apparatus 10 is configured so that an ultrasound probe 100 of
various kinds can detachably be connected to the apparatus
main body 1 via a probe connector, in accordance with an
image taking purpose or the like. Examples of the ultrasound
probe 100 that can be connected to the apparatus main body 1
include a convex ultrasound probe, a sector ultrasound probe,
a linear ultrasound probe, and a body-cavity ultrasound
probe.

[0017] Theapparatus main body 1 exercises overall control
of the ultrasound diagnosis apparatus 10. For example, the
apparatus main body 1 exercises various types of control
related to the generation of an ultrasound image based on
ultrasound reflected waves received by the ultrasound probe
100. The monitor 2 displays the ultrasound image generated
by the apparatus main body 1 and the like and to display a
Graphical User Interface (GUI) used by an operator of the
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ultrasound diagnosis apparatus 10 to input various types of
setting requests through the operating unit 3. Furthermore,
the operating unit 3 includes a trackball, a switch, a button, a
touch command screen, and/or the like. The operating unit 3
receives the various types of setting requests from the opera-
tor of the ultrasound diagnosis apparatus 10 and to transfer the
received various types of setting requests to the apparatus
main body 1.

[0018] Conventionally, to make it possible to perform an
advanced diagnosis process by using the ultrasound diagnosis
apparatus 10, various devices can be connected to the ultra-
sound probe 100. Such a device is held by an exclusive-use
adaptor and connected to the ultrasound probe. In the follow-
ing sections, conventional exclusive-use adaptors will be
explained with reference to FIGS. 2 to 5. FIGS. 2 to 5 are
drawings for explaining the conventional exclusive-use adap-
tors.

[0019] Examples of suchadeviceinclude a puncture needle
used for performing a puncture process. The conventional
exclusive-use adaptor illustrated in FIG. 2 is a puncture adap-
tor 20 that is connected to the ultrasound probe 100 when a
puncture process is performed using a puncture needle 30 by
employing the ultrasound probe 100, which is a body-cavity
ultrasound probe. As illustrated in FIG. 2, the puncture adap-
tor 20 is connected to an insertion part of the ultrasound probe
100, the insertion part being inserted into the body of the
subject. Although not shown in FIG. 2, a probe cover forming
the insertion part of the ultrasound probe 100 is provided with
a convex part where a portion of the insertion part is slightly
protruded. The puncture adapter 20 is provided with a con-
cave part interdigitating to the convex part of the insertion
part. The concave part of the puncture adaptor 20 interdigi-
tating to the convex part of the ultrasound probe 100, the
puncture adaptor 20 is attached so as to have the insertion part
sandwiched, as illustrated in FIG. 2. Furthermore, the punc-
ture needle 30 is inserted into a guiding-purpose cylinder of
the puncture adaptor 20.

[0020] The puncture adaptor 20 illustrated in FIG. 2 is
shaped so as to fit the shape of the probe cover forming the
insertion part of the ultrasound probe 100. With this arrange-
ment, the operator (a medical doctor) is able to perform the
puncture process without losing insertability of the ultra-
sound probe 100 into the subject’s body or the operability of
the ultrasound probe 100.

[0021] Furthermore, conventionally, to make it possible to
perform a more advanced diagnosis process by using the
ultrasound diagnosis apparatus 10, a device having a cable
therewith may be fixed to the ultrasound probe. The cable is
connected to the device for the purpose of supplying electric
power to the device or for the purpose of recording informa-
tion obtained by the device into an external apparatus.
Examples of such a device having a cable therewith include a
position sensor used for detecting positions within a subject
on whom an image taking process is performed. Other
examples of such a device having a cable therewith include a
light emitting device used for improving visibility of a diag-
nosed site, a treatment tool that expands the scope of a treat-
ment method implemented by using the ultrasound probe, and
adigital camera that obtains a photograph of a diagnosed site.
[0022] Another conventional exclusive-use adaptor illus-
trated in F1G. 3 is a position sensor adaptor 21 used for fixing
a position sensor 31 to the ultrasound probe 100, which is a
convex ultrasound probe. As illustrated in FIG. 3, the position
sensor 31 has, for example, a device cable 41 therewith for
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supplying electric power to the position sensor 31 and for
transmitting information obtained by the position sensor 31 to
the apparatus main body 1. A probe cable 102 illustrated in
FIG. 3 is a cable for connecting the ultrasound probe 100 to
the apparatus main body 1. For the purpose of preventing the
probe cable 102 from bending at an end of a probe case, a
cable bush 101 illustrated in FIG. 3 is wound around a part of
the probe cable 102 disposed near a connection part con-
nected to the ultrasound probe 100 and is configured by using,
for example, rubber having elasticity.

[0023] As illustrated in FIG. 3, the position sensor adaptor
21 is fixed to the cable bush 101, whereas the position sensor
31 is fixed within the position sensor adaptor 21. For example,
a cylindrical hollow is formed on the inside of the position
sensor adaptor 21, as a fixing mechanism that fixes the posi-
tion sensor 31. As illustrated in FIG. 3, because the position
sensor 31 and the position sensor adaptor 21 are not disposed
at the grip part of the ultrasound probe 100, the operator is
able to handle the ultrasound probe 100 while there is no
impact on the operability thereof.

[0024] Furthermore, a conventional exclusive-use adaptor
illustrated in FIG. 4 is a position sensor adaptor 22 used for
fixing a position sensor 32 having a device cable 42 therewith,
to the ultrasound probe 100, which is a body-cavity ultra-
sound probe.

[0025] As illustrated in FIG. 4, the position sensor adaptor
22 is fixed to a part of a non-insertion part of the ultrasound
probe 100 that is disposed closest to an insertion part, whereas
the position sensor 32 is fixed onto the position sensor adaptor
22.

[0026] A conventional exclusive-use adaptor illustrated in
FIG. 5 is a position sensor adaptor 235 used for fixing a
position sensor 33 having a device cable 43 therewith, to the
ultrasound probe 100, which is a body-cavity ultrasound
probe. In this situation, the position sensor adaptor 234 illus-
trated in FIG. 5 is attached to a fixing mechanism provided on
a puncture adaptor 23e that is exclusively used for a body-
cavity ultrasound probe. In other words, the puncture adaptor
23a exclusively used for a body-cavity ultrasound probe and
the position sensor adaptor 234 illustrated in FIG. 5 structure
a function-combined adaptor for a puncture needle and the
position sensor 33.

[0027] Theultrasound diagnosis apparatus 10 identifies the
position of a cross-sectional plane of a taken ultrasound
image, on the basis of position information obtained by any of
the position sensors 31 to 33 that are fixed as illustrated in
FIGS. 2to 5. Furthermore, by using the position information,
the operator is able to view, at the same time, the ultrasound
image taken by the ultrasound diagnosis apparatus 10 and a
medical image having the same cross-sectional plane as the
ultrasound image, the medical image being taken by a medi-
cal image diagnosis apparatus other than the ultrasound diag-
nosis apparatus 10. As a result, it is possible to significantly
increase the amount of information required by a diagnosis
process.

[0028] The position sensor adaptor 21 illustrated in FIG. 3,
however, fixes the position sensor 31 to a position that is
relatively distant from an abutting plane where the ultrasound
probe 100 and the body surface of the subject abut against
each other. As a result, the position sensor 31 fixed to the
position sensor adaptor 21 is not able to achieve a maximum
level of precision in the position detection. Furthermore, if the
position sensor adaptor 21 illustrated in FI1G. 3 is an adaptor
used for fixing a light emitting device such as a Light Emitting
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Diode (LED), because the light emitting device is fixed to the
position distant from the abutting plane, the luminosity of the
light radiated on the body surface ofthe subject is insufficient.

[0029] The reason is that the position sensor adaptor 21 is
fixed to the cable bush 101, so that the device and the cable of
the device are not disposed at the grip part of the ultrasound
probe 100, for the purpose of maintaining the operability of
the ultrasound probe 100.

[0030] Incontrast, the conventional exclusive-use adaptors
illustrated in FIGS. 4 and 5 (i.e., the position sensor adaptor
22 and the position sensor adaptor 23b) are able to minimize
the distance between the body surface of the subject and the
device. However, when the conventional exclusive-use adap-
torsillustrated in FIGS. 4 and 5 are used, because the cable of
the device is disposed at the grip part of the ultrasound probe
100, the operability of the ultrasound probe 100 is signifi-
cantly degraded. In particular, in the example of the position
sensor adaptor 234 illustrated in FIG. 5, the puncture adaptor
23a exclusively used for a body-cavity ultrasound probe
needs to be connected to the ultrasound probe 100, even if no
puncture process is performed. For this reason, in order to
obtain position information, the puncture adaptor 23a exclu-
sively used for a body-cavity ultrasound probe, the position
sensor adaptor 235, and the position sensor 33 need to be
attached to the ultrasound probe 100, which makes the exte-
rior outline of the ultrasound probe 100 large. Thus, the
operability of the ultrasound probe 100 is degraded.

[0031] Furthermore, as for the puncture adaptor 20 illus-
trated in FIG. 2 also, if a position sensor is attached to a tip end
of the puncture needle 30 or if the puncture adaptor 20 is
provided with a controlling mechanism that is able to adjust
the puncture angle, the operability of the ultrasound probe
100 is degraded, because a cable is required.

[0032] To cope with these situations, in a first embodiment,
a device fixing adaptor described below is used, for the pur-
pose of preventing the operability of the ultrasound probe 100
from being degraded even in the situation where the device
fixed to the ultrasound probe 100 has a cable therewith. In
other words, the device fixing adaptor described below has
such a shape that causes a device disposed at the grip part of
the ultrasound probe 100 and the cable connected to the
device to be pressed against the grip part from a top face
thereof and that inhibits the device from shifting the position
thereof around the grip part. With this arrangement, the
device fixing adaptor fixes the device to the ultrasound probe
100. More specifically, the device fixing adaptor according to
the first embodiment encloses therein the device and a grip-
part cable, which is a part of the cable disposed at the grip part
of the ultrasound probe 100. In the following sections, an
example of the device fixing adaptor according to the first
embodiment will be explained, with reference to FIGS. 6 to
11.FIGS. 6o 11 are drawings for explaining the device fixing
adaptor according to the first embodiment.

[0033] In the first embodiment, an example will be
explained in which, as illustrated in FIG. 6, a device fixing
adaptor 200 fixes a position sensor 300 having a device cable
400 therewith, to the ultrasound probe 100, which is a convex
ultrasound probe.

[0034] As illustrated in FIG. 6, the device fixing adaptor
200 according to the first embodiment fixes the position sen-
sor 300 to the ultrasound probe 100, by enclosing therein the
position sensor 300 connected to the device cable 400 and a
grip-part cable 401 that is a part of the device cable 400
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disposed at the grip part of the ultrasound probe 100. FIG. 6
illustrates a shape of the ultrasound probe 100 as viewed from
above.

[0035] More specifically, the region enclosed in the device
fixing adaptor 200 is a region extending from a position on the
acoustic transmission part side of the position sensor 300, to
a position where the grip-part cable 401 is provided. To
enclose the grip-part cable 401 therein, the device fixing
adaptor 200 is attached to the grip part of the ultrasound probe
100, as illustrated in FIG. 6, instead of being attached to the
cable bush 101 that protects the probe cable 102. The device
fixing adaptor 200 according to the first embodiment fixes the
position sensor 300 and the grip-part cable 401 to the grip part
of the ultrasound probe 100, by enclosing therein the position
sensor 300 and the grip-part cable 401.

[0036] With this arrangement, according to the first
embodiment, even when position information is obtained by
the position sensor 300 having the device cable 400 therewith,
itis possible to prevent the operability of the ultrasound probe
100 from being degraded.

[0037] In this situation, as illustrated in FIG. 6. for the
purpose of maintaining the operability and the ease of grip of
the ultrasound probe 100, the device fixing adaptor 200 is
shaped so as to maintain the exterior outline of a cover form-
ing the grip part of the ultrasound probe 100. Furthermore, to
maintain the operability and the ease of grip of the ultrasound
probe 100 as much as possible, it is desirable to configure the
casing thickness of the device fixing adaptor 200 to be as thin
as possible while ensuring the strength thereof.

[0038] Furthermore, in the first embodiment, as illustrated
in FIG. 6, because the device fixing adaptor 200 is attached to
the grip part of the ultrasound probe 100, the device fixing
adaptor 200 is able to, at the grip part of the ultrasound probe
100, fix the position sensor 300 in such a manner that the
position sensor 300 1s disposed close to the acoustic emission
part of the ultrasound probe 100.

[0039] In this situation, the fixation of the position sensor
300 by the device fixing adaptor 200 can be realized by either
of the following two methods (i.e., a first fixing method and a
second fixing method).

[0040] According to the first fixing method, as illustrated in
FIG. 7, the device fixing adaptor 200 fixes the position sensor
300 by sandwiching the position sensor 300 between the
device fixing adaptor 200 and the ultrasound probe 100. FIG.
7 is a cross-sectional view of the ultrasound probe 100 illus-
trated in FIG. 6. According to the first fixing method, as
illustrated in FIG. 7, the device fixing adaptor 200 presses the
position sensor 300 directly against the grip part of the ultra-
sound probe 100. As a result, according to the first method, it
is possible to keep the size of the device fixing adaptor 200 as
small as possible. In this situation, as mentioned above, the
device fixing adaptor 200 is shaped so as to maintain the
exterior outline of the cover forming the grip part of the
ultrasound probe 100. In addition, to maintain the operability
and the ease of grip of the ultrasound probe 100, the device
fixing adaptor 200 is shaped so as to keep the difference in
level from the ultrasound probe 100 small (see the dotted-line
circle in FIG. 7).

[0041] According to the first fixing method, to prevent the
position sensor 300 from moving within the space formed
between the device fixing adaptor 200 and the grip part of the
ultrasound probe 100 without fail, the device fixing adaptor
200 may further be provided with a fixing mechanism that
fixes the position sensor 300, as exemplified in FIG. 8. In one
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example shown in FIG. 8, the device fixing adaptor 200 has
protrusions for fixing the position sensor 300 (see the dotted-
line oval in FIG. 8).

[0042] Furthermore, to fix the device fixing adaptor 200 to
the grip part of the ultrasound probe 100, the device fixing
adaptor 200 may be shaped so as to fit the shape of the outer
circumference of the grip part of the ultrasound probe 100, as
illustrated in FIG. 9A, for example. The device fixing adaptor
200 illustrated in FIG. 9A is shaped so as to enclose therein a
probe cover forming the grip part of the ultrasound probe 100.
[0043] Alternatively, to fix the device fixing adaptor 200 to
the grip part of the ultrasound probe 100, the device fixing
adaptor 200 may further have an interdigitation mechanism
that is interdigitated to an interdigitation mechanism of the
ultrasound probe 100. In a case exemplified in FIG. 9B, one
convex part each is formed on each of the two lateral faces of
the probe cover forming the grip part of the ultrasound probe
100 so that two convex parts are formed. Furthermore, in the
example shown in FIG. 9B, the device fixing adaptor 200 has
formed therein concave parts that are interdigitated to the two
convex parts of the probe cover.

[0044] In contrast, according to the second fixing method,
as illustrated in FIG. 10A, the device fixing adaptor 200 has a
wall 201 that forms a housing space for housing therein the
position sensor 300 and the grip-part cable 401. In other
words, according to the second fixing method, as illustrated in
FIG. 10A, the device fixing adaptor 200 has the wall 201 that
is shaped so as to fit the outer circumferences of the position
sensor 300 and the grip-part cable 401.

[0045] Furthermore, according to the second fixing
method, as illustrated in FIG. 10B, the device fixing adaptor
200 has, on a surface of the wall 201 thatis in contact with the
ultrasound probe 100, a fixing mechanism that fixes at least
the position sensor 300 and the grip-part cable 401. In one
example illustrated in FIG. 10B, a device holder 202 is pro-
vided on the surface of the wall 201 that is in contact with the
ultrasound probe 100, the device holder 202 fixing the posi-
tion sensor 300 to the device fixing adaptor 200. Furthermore,
in the example illustrated in FIG. 10B, a cable holder 203 is
provided on the surface of the wall 201 that is in contact with
the ultrasound probe 100, the cable holder 203 fixing the
grip-part cable 401 to the device fixing adaptor 200. In the
second fixing method, it is also acceptable to provide a holder
that entirely covers the surface of the wall 201 that is in
contact with the ultrasound probe 100.

[0046] Furthermore, according to the second fixing
method, as illustrated in FIG. 11, the device fixing adaptor
200 is configured so that the position sensor 300 fixed in the
housing space formed by the wall 201 by the device holder
202 and the grip-part cable 401 fixed in the housing space
formed by the wall 201 by the cable holder 203 are fixed to the
ultrasound probe 100. According to the second fixing method,
as explained with reference to FIG. 9A, the device fixing
adaptor 200 is fixed to the ultrasound probe 100 by being
shaped so as to fit the outer circumference of the grip part of
the ultrasound probe 100. Alternatively, according to the sec-
ond fixing method, as explained with reference to FIG. 9B,
the device fixing adaptor 200 is fixed to the ultrasound probe
100 by having the interdigitation mechanism interdigitated to
the interdigitation mechanism of the grip part of the ultra-
sound probe 100.

[0047] In this situation, as illustrated in FIG. 11, due to the
thickness-direction dimensions of the device holder 202 and
the cable holder 203, the thickness-direction dimension of the
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device fixing adaptor 200 according to the second fixing
method is larger than the thickness-direction dimension of the
device fixing adaptor 200 according to the first fixing method
illustrated in FIG. 7.

[0048] As explained above, according to the first embodi-
ment, the device fixing adaptor 200 has such a shape that
causes the position sensor 300 disposed at the grip part of the
ultrasound probe 100 and the cable 400 connected to the
position sensor 300 to be pressed against the grip part from
the top face thereof and that inhibits the position sensor 300
from shifting the position thereof around the grip part. With
this arrangement, the device fixing adaptor 200 fixes the
position sensor 300 to the ultrasound probe 100. More spe-
cifically, according to the first embodiment, the device fixing
adaptor 200 is shaped so as to fix a main body of the position
sensor 300 and the grip-part cable 401 to the ultrasound probe
100, by having the main body of the position sensor 300 and
the grip-part cable 401 completely enclosed therein. Even
more specifically, according to the first embodiment, the
device fixing adaptor 200 is shaped so as to be able to com-
pletely enclose therein and fix the main body of the position
sensor 300 and the grip-part cable 401, while the length
thereof extends from a tip end of the grip part of the ultra-
sound probe 100 to the vicinity of the cable bush 101 of the
ultrasound probe 100. Furthermore, according to the first
embodiment, the exterior outline of the device fixing adaptor
200 is smoothly joined with the grip part of the ultrasound
probe 100 and is shaped so as to maintain the shape of the
ultrasound probe 100 as much as possible. With these
arrangements, according to the first embodiment, it is pos-
sible to prevent the operability of the ultrasound probe 100
from being degraded.

[0049] Furthermore, according to the first embodiment, at
the grip part of the ultrasound probe 100, the device fixing
adaptor 200 fixes the position sensor 300 in such a manner
that the position sensor 300 is disposed close to the acoustic
emission part of the ultrasound probe 100. With this arrange-
ment, according to the first embodiment, it is possible to
utilize the capability of the position sensor 300 at the maxi-
mum, in comparison to the example of the position sensor
adaptor 21 illustrated in FIG. 3.

[0050] Furthermore, according to the first embodiment, the
device fixing adaptor 200 fixes the position sensor 300 and the
grip-part cable 401 to the grip part of the ultrasound probe 100
by using either the first fixing method or the second fixing
method. According to the first fixing method by which the
position sensor 300 and the grip-part cable 401 are sand-
wiched between the ultrasound probe 100 and the device
fixing adaptor 200, it is possible to keep the thickness-direc-
tion dimension of the device fixing adaptor 200 as small as
possible.

[0051] In contrast, according to the second fixing method
by which the holders are used, although the thickness-direc-
tion dimension of the device fixing adaptor 200 is slightly
larger than the example using the first fixing method, it is
possible to enhance the level of performance in fixing the
position sensor 300 and the grip-part cable 401. According to
the first fixing method, the grip-part cable 401 is fixed so as to
be able to move, with freedom to some extent, within the
space formed between the device fixing adaptor 200 and the
grip part, insofar as the operability of the ultrasound probe
100 is not hindered. In other words, according to the first
fixing method, the fixation is realized in such a manner that
the grip-part cable 401 is inhibited from shifting the position



US 2015/0105662 A1

thereof in the direction away from the grip part, but is given
freedom to some extent, to move in the directions along the
surface of the grip part. In contrast, according to the second
fixing method, the grip-part cable 401 is inhibited from shift-
ing the position thereof both in the direction away from the
grip part and in the directions along the surface of the grip
part.

[0052] Furthermore, according to the first embodiment, the
device fixing adaptor 200 is fixed to the ultrasound probe 100
by being shaped so as to fit the shape of the outer circumfer-
ence of the ultrasound probe 100. Alternatively, according to
the first embodiment, the device fixing adaptor 200 is fixed to
the ultrasound probe 100, by providing each of the ultrasound
probe 100 and the device fixing adaptor 200 with interdigita-
tion mechanism. In the former example, there is no need to
perform a special processing process on the ultrasound probe
100; however, in the former example, if the ultrasound probe
100 had a point-symmetric shape (e.g., a perfect circle), the
device fixing adaptor 200 would have a possibility of rotating.
Thus, the former example is based on the premise that the
ultrasound probe 100 has an asymmetrical shape. In contrast,
as for the latter example, although it is necessary to perform
a special processing process on the ultrasound probe 100, the
latter example is applicable regardless to the shape of the
ultrasound probe 100.

Second Embodiment

[0053] In a second embodiment, an example in which the
ultrasound probe 100 is a sector ultrasound probe will be
explained, with reference to FIG. 12. FIG. 12 is a drawing for
explaining a device fixing adaptor according to the second
embodiment.

[0054] As illustrated in FIG. 12, the device fixing adaptor
200 according to the second embodiment fixes the position
sensor 300 to the sector ultrasound probe (i.e., the ultrasound
probe 100), by enclosing therein the position sensor 300
having the device cable 400 therewith and the grip-part cable
401.

[0055] Similarly to the first embodiment, in the second
embodiment also, the device fixing adaptor 200 that is shaped
so as to fit the shape of the ultrasound probe 100 encloses
therein the main body of the position sensor 300 and the
grip-part cable 401. With this arrangement, in the second
embodiment also, it is possible to fix the position sensor 300
in a position as close as possible to the body surface of the
subject, without losing the operability or the ease of grip of
the ultrasound probe 100. The configurations described in the
firstembodiment are simply applied to the device fixing adap-
tor 200 according to the second embodiment, except that the
ultrasound probe 100 is a sector ultrasound probe.

[0056] Furthermore, in an example where a linear ultra-
sound probe is the ultrasound probe 100, it is possible to
achieve the same or similar advantageous effects by shaping
the device fixing adaptor 200 so as to fit the shape of the linear
ultrasound probe.

Third Embodiment

[0057] In a third embodiment, an example in which the
ultrasound probe 100 is a body-cavity ultrasound probe will
be explained, with reference to FIG. 13. FIG. 13 is a drawing
for explaining a device fixing adaptor according to the third
embodiment.
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[0058] As illustrated in FIG. 13, the device fixing adaptor
200 according to the third embodiment fixes the position
sensor 300 having the device cable 400 therewith to the body-
cavity ultrasound probe (i.e., the ultrasound probe 100) by
enclosing therein the position sensor 300 and the grip-part
cable 401.

[0059] Similarly to the first and the second embodiments, in
the third embodiment also, the device fixing adaptor 200 that
is shaped so as to fit the shape of the ultrasound probe 100
encloses therein the main body of the position sensor 300 and
the grip-part cable 401. With this arrangement, in the third
embodiment also, it is possible to fix the position sensor 300
in a position as close as possible to the body surface of the
subject, without losing the operability or the ease of grip of
the ultrasound probe 100.

[0060] The configurations described in the first embodi-
ment are simply applied to the device fixing adaptor 200
according to the third embodiment, except that the ultrasound
probe 100 is a body-cavity ultrasound probe. It should be
noted however that, because the body-cavity ultrasound
probe has a shape approximating a perfect circle, it is desir-
able to apply the interdigitation mechanism described with
reference to FIG. 9B to the fixation between the device fixing
adaptor 200 and the ultrasound probe 100.

[0061] Furthermore, in the third embodiment, because the
device fixing adaptor 200 that encloses therein the main body
of the position sensor 300 and the grip-part cable 401 is used,
the position sensor 300 is fixed to a portion of the non-
insertion part that is disposed closest to the body surface of
the subject. As a result, according to the third embodiment, it
is possible to use the position sensor 300 and a puncture
needle together. FIG. 13 illustrates an example in which the
puncture adaptor 23a exclusively used for a body-cavity
ultrasound probe illustrated in FIG. 5 and the device fixing
adaptor 200 are attached to the body-cavity ultrasound probe.
To not hinder the insertion of a puncture into the puncture
adaptor 23a that is exclusively used for a body-cavity ultra-
sound probe, it is desirable to attach, as illustrated in FIG. 13,
the device fixing adaptor 200 in a position on the plane oppo-
site to the plane on which the puncture adaptor 23a exclu-
sively used for a body-cavity ultrasound probe is provided.
[0062] Furthermore, generally speaking, body-cavity ultra-
sound probes are configured so that a probe cover has formed
therewith a slip-off preventing mechanism such as a protru-
sion, a step, a groove, or the like that prevents a sheath enclos-
ing the insertion part therein from slipping off. For this rea-
son, it is desirable to shape the device fixing adaptor 200
according to the third embodiment so as to have a shape that
reproduces such a slip-off preventing mechanism.

Fourth Embodiment

[0063] In the first to the third embodiments described
above, the examples are explained in which the device is
inhibited from shifting the position thereof around the grip
part, by enclosing both the device and the grip-part cable. In
a fourth embodiment, an example will be explained in which
the device is inhibited from shifting the position thereof
around the grip part, by enclosing the device and the grip-part
cable independently of each other. FIG. 14 is a drawing for
explaining the fourth embodiment.

[0064] FIG. 14 illustrates a device fixing adaptor 200A and
adevice fixing adaptor 200B that fixes the positionsensor 300
connected to the device cable 400 to the ultrasound probe 100,
whichisa convex ultrasound probe. The device fixing adaptor
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200 described in the first embodiment and illustrated in FIG.
6 inhibits the position sensor 300 from shifting the position
thereof and to inhibit the grip-part cable 401 from shifting the
position thereof, by enclosing therein both the position sensor
300 and the grip-part cable 401.

[0065] In contrast, according to the fourth embodiment, as
illustrated in FIG. 14, the device fixing adaptor 200A inhibits
the position sensor 300 from shifting the position thereof
around the grip part, by enclosing therein the position sensor
300 while pressing the position sensor 300 against the grip
part from the top face thereof. Furthermore, in the fourth
embodiment, as illustrated in FIG. 14, the device fixing adap-
tor 200B inhibits the grip-part cable 401 from shifting the
position thereof around the grip part, by enclosing therein a
part of the grip-part cable 401 while pressing the part of the
grip-part cable 401 against the grip part from the top face
thereof. By using this configuration in which the position
sensor 300 and the grip-part cable 401 are pressed down
against the grip part independently of each other, it is also
possibleto prevent the operability of the ultrasound probe 100
from being degraded, similarly to the first to the third embodi-
ments.

[0066] The device fixing adaptor 200A may fix the position
sensor 300 by using either the first fixing method or the
second fixing method described above. Furthermore, the
device fixing adaptor 200B may fix the part of the grip-part
cable 401 by using either the first fixing method or the second
fixing method described above. Additionally, the configura-
tions described in any of the first to the third embodiments are
simply applied to the device fixing adaptor 200A and the
device fixing adaptor 200B according to the fourth embodi-
ment, except that the position sensor 300 and the grip-part
cable 401 are enclosed independently of each other.

[0067] The first to the fourth embodiments are explained
above using the examples in which the device having a cable
therewith is the position sensor 300. The device fixing adap-
tors (200 or 200A and 200B) described in the first to the fourth
embodiments above are also applicable to a situation where
the device having a cable therewith is an acceleration sensor
that is able to have the ultrasound probe 100 function as an
input device or a vibration generating device that applies and
releases pressure to and from the body surface of a subject for
elastography purposes.

[0068] Furthermore, the device fixing adaptors (200 or
200A and 200B) described in the first to the fourth embodi-
ments above are also applicable to a situation where the
device having a cable therewith is a cooling device that cir-
culates acooling fluid to cool the ultrasound probe 100, a light
emitting device that improves visibility of an image taking
site, a radiation applying device that applies radiation such as
X-rays, or an ultrasound gel supplying device that supplies
ultrasound gel to be applied to the body surface of a subject so
that ultrasound waves are transmitted and received efficiently.
[0069] Furthermore, the device fixing adaptors (200 or
200A and 200B) described in the first to the fourth embodi-
ments above are also applicable to a situation where the
device having a cable therewith is another ultrasound probe
that is different from the ultrasound probe 100 and is used for
realizing a bi-plane display.

[0070] Furthermore, the device fixing adaptors (200 or
200A and 200B) described in the first to the fourth embodi-
ments above are also applicable to a situation where the
device having a cable therewith is an optical image taking
device such as a digital camera, a treatment device for per-
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forming radiofrequency ablation (RFA) or the like, or a punc-
ture device with a puncture needle or the like to which a
position sensor is attached to a tip end thereof.

[0071] As explained above, according to at least one aspect
of the first to the fourth embodiments, it is possible to prevent
the operability of the ultrasound probe from being degraded
even when the device fixed to the ultrasound probe has a cable
therewith.

[0072] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the 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 inventions.

What is claimed is:

1. A device fixing adaptor that fixes a device disposed at a
grip part of an ultrasound probe to the ultrasound probe, by
having such a shape that causes the device and a cable con-
nected to the device to be pressed against the grip part from a
top face thereof and that inhibits the device from shifting a
position thereof around the grip part.

2. The device fixing adaptor according to claim 1, wherein
the device fixing adaptor encloses therein the device and a
grip-part cable, which is a part of the cable disposed at the grip
part of the ultrasound probe.

3. The device fixing adaptor according to claim 1, wherein
the device fixing adaptor encloses therein the device and a
grip-part cable independently of each other, the grip-part
cable being a part of the cable disposed at the grip part of the
ultrasound probe.

4. The device fixing adaptor according to claim 1, wherein
the device fixing adaptor is shaped so as to maintain an
exterior outline of a cover forming the grip part of the ultra-
sound probe.

5. The device fixing adaptor according to claim 1, wherein
the device fixing adaptor fixes the device by sandwiching the
device between the device fixing adaptor and the ultrasound
probe.

6. The device fixing adaptor according to claim 1, further
comprising:

a wall that forms a housing space for housing therein the
device and a grip-part cable, which is a part of the cable
disposed at the grip part of the ultrasound probe; and

a fixing mechanism that is provided on a surface of the wall
being in contact with the ultrasound probe and fixes at
least the device and the grip-part cable.

7. The device fixing adaptor according to claim 1, further
comprising an interdigitation mechanism that is interdigi-
tated to an interdigitation mechanism of the ultrasound probe.

8. The device fixing adaptor according to claim 1, wherein,
at the grip part of the ultrasound probe, the device fixing
adaptor fixes the device in such a manner that the device is
disposed close to an acoustic emission part of the ultrasound
probe.

9. The device fixing adaptor according to claim 1, wherein
the device is one of the following: a position sensor, an accel-
eration sensor, a vibration generating device, a cooling
device, alight emitting device, a radiation applying device, an
ultrasound gel supplying device, another ultrasound probe
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that is different from the ultrasound probe, an optical image
taking device, a treatment device, and a puncture device.
10. An ultrasound probe system comprising:
an ultrasound probe that transmits and receive ultrasound
waves;
adevice disposed at a grip part of the ultrasound probe; and
a device fixing adaptor that fixes the device to the ultra-
sound probe by having such a shape that causes the
device and a cable connected to the device to be pressed
against the grip part from a top face thereof and that
inhibits the device from shifting a position thereof
around the grip part.

* % % k¥



THMBW(EF)

[ i (S RIR) A ()

RE(EFR)AGE)

HERB(E R AGE)

FRI&R BB A

RAAN

S\ EREERE

BEGF)

REFE-IREFHNEEEEELRFET EEXHENPRFREEBFR
ANMER LN RERETBARSL , ZIPREFRENERIRE
MESBEFERSHY L. HNE} AEIPRERRIEFHoBHHE

frig,

REEEERFMEFRARS

US20150105662A1

US14/575657

KASHFRZ
FZEFREKRA 24

KRRALHFRZ
REETREGENT

KRALHFZ
REZEITRENT

TSUZUKI KENTARO
SHIKATA HIROYUKI
TAKEUCHI TAKASHI
KOSAKU HIDEKI

TSUZUKI, KENTARO
SHIKATA, HIROYUKI
TAKEUCHI, TAKASHI
KOSAKU, HIDEKI

AG61B8/00 A61B8/08

RiEHR 2014-12-18

A61B8/4455 A61B8/0841 A61B8/4477 A61B8/546 A61B8/4254

2012168793 2012-07-30 JP
2013158097 2013-07-30 JP

Espacenet USPTO

102

101

2015-04-16

GRIP PART

ACOUSTIC
EMISSION PART

patsnap

[ ~—100

300
200


https://share-analytics.zhihuiya.com/view/5012bc50-2d1a-4470-b415-f1948ebc00ba
https://worldwide.espacenet.com/patent/search/family/050028015/publication/US2015105662A1?q=US2015105662A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150105662%22.PGNR.&OS=DN/20150105662&RS=DN/20150105662

