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Description
Technical Field

[0001] The present invention relates to an ultrasound
probe provided with an ultrasound transmission/recep-
tion portion having an ultrasound transmitting/receiving
surface configured to transmit and receive ultrasound
and a cable having a distal end electrically connected to
the ultrasound transmission/reception portion.

Background Art

[0002] An ultrasound probe used for obtaining an ul-
trasound image by transmitting and receiving ultrasound
to and from a region to be examined is configured such
that an ultrasound transmission/reception portion, which
is located at a distal end of the ultrasound probe and
which is configured to transmit and receive ultrasound,
is connected, through a cable, to a connector which is
located at a proximal end of the ultrasound probe and
which connects the ultrasound probe to an ultrasound
observation apparatus.

[0003] In addition, the ultrasound probe has a config-
uration in which the outer circumference of the cable is
covered with an insulation tube, or the like, which is a
reinforced insulation member, in order to ensure electri-
cal safety of the cable.

[0004] Japanese Patent Application Laid-Open Publi-
cation No. 2009-28109 discloses a configuration in which
an ultrasound transmission/reception portion to which a
distal end of a cable is electrically connected is provided
in a housing having an insulation property on a distal end
side of an ultrasound probe, an insulation pipe through
which the cable is inserted is fixed in a hole portion which
is formed on the housing and from which the cable is
extended outside the housing, and a distal end side re-
gion of an insulation tube is adhered and fixed with ad-
hesive to an outer circumference of an exposed region
of the insulation pipe which is exposed outside the hous-
ing.

[0005] However, in the configuration disclosed in the
Japanese Patent Application Laid-Open Publication No.
2009-28109, when the ultrasound probe is used for an
ultrasound endoscope, for example, there is a possibility
that the adhesive before being cured flows out from the
proximal end of the insulation pipe into the insulation tube
and adheres to the cable in the insulation tube, and after
the adhesive is cured, the part of the cable, where the
adhesive is adhered, is hardened, which results in diffi-
culty of bending the bending portion of the insertion por-
tion of the ultrasound endoscope at which the hardened
part is located.

[0006] Note that the flowing-out of the adhesive can
be prevented by increasing a length of the exposed re-
gion of the insulation pipe. However, if the length of the
exposed region of the insulation pipe is increased, there
is a problem that also a length of the distal end rigid por-
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tion of the insertion portion of the ultrasound endoscope,
at which the exposed region is located, is increased.
[0007] The present invention has been achieved in
view of the above-described problem, and an object of
the present invention is to provide an ultrasound probe
configured to be capable of preventing flowing-out of an
adhesive forfixing a distal end side region of an insulation
tube onto an outer circumference of an exposed region
of an insulation pipe exposed from a housing, without
increasing a length of the exposed region, while surely
ensuring electric safety of a cable by using the insulation
pipe and the insulation tube.

[0008] US 6017 311 A discloses an ultrasound probe
comprising an ultrasound transducer element, an end
cap, a joint member, a smaller diameter portion provided
at the rear of the joint member, an outer sheathing tube
fitted on the rear joint portion of the joint member over a
suitable length and bonded to the latter by the use of an
adhesive, and an annular protuberance. The ultrasound
transducer element is provided with a pair of electrodes
and which are connected with signal lines of a coaxial
cable passed through a cylindrical rotating member.
[0009] US 4815471 A discloses a catheter assembly
insertable into a living body for biophysical (e.g. blood
pressure or flow rate) or biochemical (e.g. blood pH or
oxygen concentration) sensing at a region of interest.
[0010] US 5 176 140 A discloses an ultrasonic probe
comprising an ultrasonic vibrator and a housing. Electric
conductors are embedded in the housing such that tips
of the conductors are situated near electrodes of the ul-
trasonic vibrator. The ultrasonic probe having the hous-
ing is inserted into a tube of an insertion section.

Disclosure of Invention
Means for Solving the Problem

[0011]
vided.

An ultrasound probe according to claim 1 is pro-

Brief Description of the Drawings
[0012]

FIG. 1 is a perspective view showing ultrasound
probe according to a first embodiment.

FIG. 2 is a cross-sectional view of the ultrasound
probe along the Il-Il line in FIG. 1.

FIG. 3 is an enlarged cross-sectional view of the re-
gion of the ultrasound probe enclosed by the line IlI
in FIG. 2.

FIG. 4 is a partial cross-sectional view showing, in
an enlarged manner, a vicinity of a proximal end side
of an insulation pipe of an ultrasound probe accord-
ing to a second embodiment.

FIG. 5 is a partial cross-sectional view showing, in
an enlarged manner, a vicinity of a proximal end side
of an insulation pipe of an ultrasound probe accord-
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ing to a third embodiment.

FIG. 6 is a partial cross-sectional view showing, in
an enlarged manner, a vicinity of a proximal end side
of an insulation pipe of an ultrasound probe accord-
ing to a fourth embodiment.

FIG. 7 is a view showing an ultrasound endoscope
apparatus provided with an ultrasound endoscope
including an ultrasound probe.

Best Mode for Carrying Out the Invention

[0013] Hereinafter, embodiments of the presentinven-
tion will be described with reference to drawings. Note
that each of the drawings is a pattern diagram, and care
should be taken to the fact that the relationship between
the thicknesses and widths of the respective members,
a ratio of the thickness of a certain member to that of
another member, and the like are different from those of
the members in actual sizes. It is needless to say that
each of the drawings includes a relationship and a ratio
of the dimensions which are different from those in other
drawings.

(First Embodiment)

[0014] FIG 1 is a perspective view showing an ultra-
sound probe according to the present embodiment, FIG.
2 is a cross-sectional view of the ultrasound probe along
the lI-ll line in FIG 1, and FIG. 3 is an enlarged cross-
sectional view of the region of the ultrasound probe en-
closed by the line lll in FIG. 2.

[0015] As shown in FIG 1, an ultrasound probe 50 in-
cludes an ultrasound transducer cable 40. The ultra-
sound transducer cable 40 has a main part configured
by a cable 41 including a plurality of signal lines, and an
insulation tube 42 which covers an outer circumference
of the cable 41. In addition, the cable 41 including a plu-
rality of signal lines is bundled into one with the insulation
tube 42.

[0016] Note that the insulation tube 42 is made of a
heat-shrinkable tube, for example, which is formed by a
thin and flexible rubber or the like having voltage endur-
ance, so as to ensure specified voltage endurance of the
cable 41, and so as not to impede the flexibility of an
insertion portion 2 when an ultrasound probe 50 is pro-
vided in an ultrasound endoscope 1 (Regarding these
components, see FIG 7).

[0017] Further, the insulation tube 42 has a function
for preventing the cable 41 from contacting metal mem-
bers such as a light guide, a balloon conduit, and a for-
ceps channel and the like, not shown, provided in the
insertion portion 2, when the ultrasound probe 50 is pro-
vided in the ultrasound endoscope 1, to be described
later, for example. That is, the insulation tube 42 has a
function forinsulating the cable 41 from other metal mem-
bers.

[0018] In addition, since the outer circumference of the
cable 41 is not covered with the insulation tube 42 on the
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proximal end side of the ultrasound transducer cable 40,
the cable 41 is exposed. Furthermore, a plurality of con-
nectors 45, which electrically connect the cable 41 to a
substrate, not shown, of an ultrasound connector 8 pro-
vided in an endoscope connector 5 to be described later,
are provided to the exposed region of the cable 41 (re-
garding these components, see FIG. 7).

[0019] Furthermore, the distal end of the ultrasound
transducer cable 40 is connected with an ultrasound
transducer unit 30.

[0020] As shown in FIG. 2, the ultrasound transducer
unit 30 has a main part configured by including an ultra-
sound transmission/reception portion 35 having an ultra-
sound transmission/reception surface 35f configured to
transmit and receive ultrasound, and a housing 34 con-
figured to hold the ultrasound transmission/reception
portion 35 such that the ultrasound transmission/recep-
tion surface 35f is exposed.

[0021] Note that, similarly as the insulation tube 42,
the housing 34 is made of a member having voltage en-
durance, for example, a resin such as polysulphone,
polyimide, or PET, in order to ensure specified voltage
endurance of the cable 41.

[0022] The ultrasound transmission/reception portion
35includes an ultrasound transducer 32, an acousticlens
31, and a substrate 33, and is disposed in a space 34i
located on a distal end side in the housing 34.

[0023] The ultrasound transducer 32 emits ultrasound
to a region to be examined through the acoustic lens 31,
and after the emission, receives ultrasound reflected
back from the region to be examined through the acoustic
lens 31 to convert the ultrasound into an electric signal.
[0024] The acoustic lens 31 has a function for collect-
ing the ultrasound emitted from the ultrasound transducer
32 to the region to be examined so as not to diffuse, and
emitting the ultrasound. Note that the surface of the
acoustic lens 31 configures the ultrasound transmis-
sion/reception surface 35f.

[0025] The substrate 33 is electrically connected to the
ultrasound transducer 32, and is connected with a distal
end 41s of the cable 41, which is not covered with the
insulation tube 42, on the distal end side of the ultrasound
transducer cable 40.

[0026] According to such a configuration, the electric
signal converted from the ultrasound by the ultrasound
transducer 32 is transmitted to the ultrasound transducer
cable 40 through the substrate 33.

[0027] In addition, as shown in FIGS. 2 and 3, a hole
portion 34h for leading out the cable 41 having the distal
end electrically connected to the substrate 33, frominside
of the housing 34 to the outside of the housing 34, is
formed on the proximal end side of the housing 34, and
the hole portion 34h is formed such that the space 34i
inside the housing 34, in which the ultrasound transmis-
sion/reception portion 35 is provided, communicates with
the proximal end surface 34e of the housing 34.

[0028] A distal end side of the insulation pipe 36
through which the cable 41 is inserted is fixed to the hole
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portion 34h so as to contact the inner circumference of
the hole portion 34h. Note that the proximal end side of
the insulation pipe 36 is located so as to be exposed
outside the housing 34.

[0029] In addition, similarly as the insulation tube 42
and the housing 34, the insulation pipe 36 is made of a
member having voltage endurance, for example, aresin
such as polysulphone, polyimide, or PET, and has a func-
tion for preventing other metal members from contacting
the cable 41, in order to ensure specified voltage endur-
ance of the cable 41.

[0030] Note that, since other configurations of the ul-
trasound transducer unit 30 are the same as those of a
well-known ultrasound transducer unit, the description
thereof will be omitted.

[0031] The distal end side region of the cable 41, more
specifically, as shown in FIG. 2, a region of the cable 41
which is more distal end side than the region inserted
into the insulation pipe 36 is not covered with the insula-
tion tube 42. That is, the insulation tube 42 covers the
outer circumference of the part of the cable 41 led out
rearward from a proximal end 36k of the insulation pipe
36, except for the connectors 45 provided on the proximal
end side.

[0032] In addition, a distal end side region 42s of the
insulation tube 42 covers the outer circumference of an
exposed region 36r of the insulation pipe 36, which is
exposed from the hole portion 34h, and as shown in FIG.
3, the distal end side region 42s is adhered and fixed to
the outer circumference of the exposed region 36r with
an adhesive 52 applied to a distal end side area between
the outer circumference of the exposed region 36r and
the distal end side region 42s.

[0033] Note that, in order to improve the adherence
property of the distal end side region 42s with respect to
the exposed region 36r, the area where the adhesive 52
is applied on the outer circumference of the exposed re-
gion 36r may be so formed as to have a rough surface.
[0034] Inaddition, as shownin FIG. 3, a sticky member
61, which is a liquid dripping prevention portion that pre-
vents the adhesive 52 from flowing into the insulation
tube 42 from the proximal end 36k of the insulation pipe
36 and contacting the cable 41, is provided between the
outer circumference of the exposed region 36r and the
distal end side region 42s so as to be located at an area
which is more proximal end side than the area where the
adhesive 52 is applied.

[0035] The sticky member 61 clings to the outer cir-
cumference of the exposed region 36r and the distal end
side region 42s, and is made of amember having a higher
viscosity than the adhesive 52, for example, a member
having a viscosity of 2 to 30 N, such as a double-stick
tape made of silicone.

[0036] Note that the sticky member 61 just clings to
the distal end side region 42s. Therefore, the distal end
side region 42s is not damaged by the clinging of the
sticky member 61.

[0037] Since other configurations of the ultrasound
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probe 50 are the same as those of a known ultrasound
probe, the description thereof will be omitted.

[0038] Thus,inthe presentembodiment, the distal end
side region 42s of the insulation tube 42 is adhered and
fixed to the outer circumference of the exposed region
36r of the insulation pipe 36 with the adhesive 52, and
the sticky member 61 is provided between the outer cir-
cumference of the exposed region 36r and the distal end
side region 42s so as to be located at the area which is
more proximal end side than the area where the adhesive
52 is applied.

[0039] According to such a configuration, since the
sticky member 61 clings to the outer circumference of
the exposed region 36r and the distal end side region
42s, there is no gap in a proximal end side area between
the outer circumference of the exposed region 36r and
the distal end side region 42s. Therefore, it is possible
to surely prevent the adhesive 52 from flowing into the
insulation tube 42 from the proximal end 36k of the insu-
lation pipe 36 by the sticky member 61.

[0040] In addition, the insulation tube 42 and the insu-
lation pipe 36 which cover the outer circumference of the
cable 41 are made of the members having voltage en-
durance, thereby capable of sufficiently ensuring speci-
fied voltage endurance of the cable 41.

[0041] Asdescribed above, itis possible to provide the
ultrasound probe 50 having a configuration capable of
preventing the adhesive 52, which fixes the distal end
side region 42s of the insulation tube 42 to the outer cir-
cumference of the exposed region 36r of the insulation
pipe 36, from flowing out without increasing the length of
the exposed region 36r while surely ensuring the electric
safety of the cable 41 using the insulation pipe 36 and
the insulation tube 42.

(Second Embodiment)

[0042] FIG. 4 isa partial cross-sectional view showing,
in an enlarged manner, the vicinity of the proximal end
side of the insulation pipe of the ultrasound probe ac-
cording to the present embodiment.

[0043] The configuration of the ultrasound probe ac-
cording to the second embodiment is different from that
of the ultrasound probe according to the first embodiment
showninthe above-described FIGS. 1 to 3in that, instead
of the sticky member, a projection portion, which is pro-
vided along the outer circumference of the proximal end
of the insulation pipe, is used for the liquid dripping pre-
vention portion. Accordingly, the same components as
those in the first embodiment are attached with the same
reference numerals and the description thereof will be
omitted.

[0044] AsshowninFIG.4,inthe presentembodiment,
an outward flange-shaped projection portion 36t as a lig-
uid dripping prevention portion is formed in a circumfer-
ential shape along the outer circumference of the proxi-
mal end of the exposed region 36r of the insulation pipe
36.
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[0045] The projection portion 36t is provided between
the outer circumference of the exposed region 36r and
the distal end side region 42s so as to be located in the
area whichis more proximal end side than the areawhere
the adhesive 52 is applied, and contacts the distal end
side region 42s of the insulation tube 42.

[0046] Note that the projection portion 36t may be
formed as a body separated from the insulation pipe 36,
or may be formed integrally with the insulation pipe 36
by causing the outer circumference of the proximal end
of the insulation pipe 36 to be bulged.

[0047] Inaddition, also in the present embodiment, the
distal end side region 42s of the insulation tube 42 covers
the outer circumference of the exposed region 36r of the
insulation pipe 36 and is adhered and fixed to the outer
circumference of the exposed region 36r with the adhe-
sive 52 applied between the outer circumference of the
area, which is more distal end side than the projection
portion 36t, of the exposed region 36r and the distal end
side region 42s.

[0048] The projection portion 36t is provided between
the outer circumference of the exposed region 36r and
the distal end side region 42s so as to be located on the
more distal end side than the area where the adhesive
52 is applied, and blocks the adhesive 52 which attempts
to flow out toward the proximal end side, thereby pre-
venting the adhesive 52 from flowing into the insulation
tube 42 from the proximal end 36k of the insulation pipe
36 and contacting the cable 41.

[0049] Note that a tapered surface 36v, which inclines
toward the cable 41 side from the outer circumference
to the inner circumference of the insulation pipe 36, is
formed at the proximal end 36k of the insulation pipe 36.
[0050] The tapered surface 36v is formed by cutting
off an edge portion of the end face of the outer circum-
ference of the proximal end 36k of the insulation pipe 36,
in order to prevent damage on the insulation tube 42 by
the edge portion of the end face.

[0051] Note that other configurations of the ultrasound
probe 50 are the same as those in the above-described
first embodiment.

[0052] Thus, inthe presentembodiment, the distal end
side region 42s of the insulation tube 42 is adhered and
fixed to the outer circumference of the exposed region
36r of the insulation pipe 36 with the adhesive 52. In
addition, the projection portion 36t formed in a circum-
ferential shape along the outer circumference of the prox-
imal end of the insulation pipe 36 is provided between
the outer circumference of the exposed region 36r and
the distal end side region 42s so as to be located in the
area whichis more proximal end side than the areawhere
the adhesive 52 is applied.

[0053] According to such a configuration, the projec-
tion portion 36t blocks the adhesive 52 flowing out toward
the proximal end side on the outer circumference of the
exposed region 36r, thereby capable of surely preventing
the adhesive 52 from flowing into the insulation tube 42
from the proximal end 36k of the insulation pipe 36.
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[0054] Note that other effects are the same as those
in the above-described first embodiment.

(Third Embodiment)

[0055] FIG 5 is a partial cross-sectional view showing,
in an enlarged manner, the vicinity of the proximal end
side of the insulation pipe of the ultrasound probe ac-
cording to the present embodiment.

[0056] The configuration of the ultrasound probe ac-
cording to the third embodiment is different from the ul-
trasound probe according to the first embodiment shown
in the above-described FIGS. 1 to 3, in that an absorbing
member is used for the liquid dripping prevention portion,
instead of the sticky member. Accordingly, the compo-
nents as those in the first embodiment are attached with
the samereference numerals, and the description thereof
will be omitted.

[0057] AsshowninFIG.5,inthe presentembodiment,
an absorbing member 62 as the liquid dripping prevention
portion is provided between the outer circumference of
the exposed region 36r and the distal end side region
42s so as to be located in the area which is more proximal
end side than the region where the adhesive 52 is ap-
plied.

[0058] The absorbing member 62 has a function for
absorbing the adhesive 52 flown out toward the proximal
end side between the outer circumference of the exposed
region 36r and the distal end side region 42s, and is made
of an adhesive absorbing sheet.

[0059] Note that the adhesive absorbing sheet is a
sheet-like porous member which can absorb fluid, and
more specifically, a sponge such as polyurethane or pol-
ystyrene, or superabsorbent polymer such as sodium
polyacrylate is used.

[0060] Inaddition, also in the present embodiment, the
distal end side region 42s of the insulation tube 42 covers
the outer circumference of the exposed region 36r of the
insulation pipe 36, and is adhered and fixed to the outer
circumference of the exposed region 36r with the adhe-
sive 52 applied between the outer circumference of the
area, which is more distal end side than the absorbing
member 62, of the exposed region 36r and the distal end
side region 42s.

[0061] The absorbing member 62 is provided between
the outer circumference of the exposed region 36r and
the distal end side region 42s so as to be located on the
more proximal end side than the area where the adhesive
52 is applied. The absorbing member absorbs the adhe-
sive 52 which attempts to flow out toward the proximal
end side on the outer circumference of the insulation pipe
36, thereby preventing the adhesive 52 from flowing into
the insulation tube 42 from the proximal end 36k of the
insulation pipe 36 and contacting the cable 41.

[0062] Since the absorbing member 62 is made of a
flexible porous member, as described above, the absorb-
ing member does not cause damage on the insulation
tube 42 contacting the absorbing member.
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[0063] Other configurations of the ultrasound probe 50
are the same as those in the above-described first em-
bodiment.

[0064] Thus, inthe presentembodiment, the distal end
side region 42s of the insulation tube 42 is adhered and
fixed to the outer circumference of the exposed region
36r of the insulation pipe 36 with the adhesive 52, and
the absorbing member 62 is provided between the outer
circumference of the exposed region 36r and the distal
end side region 42s so as to be located in the area which
is more proximal end side than the area where the ad-
hesive 52 is applied.

[0065] According to such a configuration, the absorb-
ing member 62 absorbs the adhesive 52 flown out toward
the proximal end side on the outer circumference of the
exposed region 36r, thereby surely preventing the adhe-
sive 52 from flowing into the insulation tube 42 from the
proximal end 36k of the insulation pipe 36.

[0066] Note that other effects are the same as those
in the first embodiment.

(Fourth Embodiment)

[0067] FIG. 6is a partial cross-sectional view showing,
in an enlarged manner, the vicinity of the proximal end
side of the insulation pipe of the ultrasound probe ac-
cording to the present embodiment.

[0068] The configuration of the ultrasound probe ac-
cording to the fourth embodiment is different from the
ultrasound probe according to the first embodiment
shown in the above-described FIGS. 1 to 3 in that a
groove formed at the exposed region of the insulation
pipe is used as the liquid dripping prevention portion,
instead of the sticky member. Therefore, the same com-
ponents as those in the first embodiment are attached
with the same reference numerals and the description
thereof will be omitted.

[0069] AsshowninFIG.6,in the present embodiment,
a groove portion 36m as a liquid dripping prevention por-
tion in which the adhesive 52 is injected is formed on the
outer circumference of the exposed region 36r by causing
the outer circumference to be dented.

[0070] Note that the groove portion 36m may be
formed in a circumferential shape along the outer circum-
ference of the exposed region 36r, or may be partially
formed along the outer circumference. In addition, in FIG.
6, the groove portion 36m is formed on the exposed re-
gion 36r so as to be located in the vicinity of the proximal
end surface 34e of the housing 34. However, the groove
portion 36m may be formed at any position as along as
the position is located on the exposed region 36r. Further,
the groove portion 36m may be formed in plural numbers
on the exposed region 36r so as to be located at positions
separated from one another.

[0071] Furthermore, in the present embodiment, the
distal end side region 42s of the insulation tube 42 directly
covers the outer circumference of the exposed region
36r of the insulation pipe 36, and is adhered and fixed to
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the outer circumference of the exposed region 36r with
the adhesive 52 injected in the groove portion 36m on
the exposed region 36r.

[0072] The groove portion 36m prevents the adhesive
52 from flowing out toward the proximal end side on the
outer circumference of the exposed region 36r by the
adhesive 52 being injected in the groove portion between
the outer circumference of the exposed region 36r and
the distal end side region 42s, thereby preventing the
adhesive 52 from flowing into the insulation tube 42 from
the proximal end 36k of the insulation pipe 36 and con-
tacting the cable 41.

[0073] Note that other configurations of the ultrasound
probe 50 are the same as those in the above-described
first embodiment.

[0074] Thus, inthe presentembodiment, the distal end
side region 42s of the insulation tube 42 is adhered and
fixed to the outer circumference of the exposed region
36r of the insulation pipe 36 with the adhesive 52, and
the adhesive 52 is injected in the groove portion 36m
formed on the outer circumference of the exposed region
36r.

[0075] According to such a configuration, extra adhe-
sive 52 which is not used for adhering remains in the
groove portion 36m. Therefore, it is possible to surely
prevent the adhesive 52 from flowing into the insulation
tube 42 from the proximal end 36k of the insulation pipe
36. Note that other effects are the same as those in the
first embodiment.

[0076] The ultrasound probe 50 described above inthe
first to fourth embodiments are used in an ultrasound
endoscope, for example.

[0077] FIG. 7 is a view showing an ultrasound endo-
scope apparatus provided with an ultrasound endoscope
including an ultrasound probe.

[0078] As shown in FIG 7, an ultrasound endoscope
apparatus 100 includes a main part configured by an ul-
trasound endoscope 1, a light source device 11, a video
processor 12, an ultrasound observation apparatus 14,
a suctioning pump 15, and a water-feeding tank 16.
[0079] The ultrasound endoscope 1 includes a main
part configured by an elongated insertion portion 2 con-
figured to be inserted into a body, an operation portion 3
provided at a proximal end of the insertion portion 2 and
serving also as a grasping portion, a flexible universal
cord 4 extended from the operation portion 3, and an
endoscope connector 5 provided at an extension end of
the universal cord 4.

[0080] The endoscope connector 5 is provided with a
light source connector 6, an electric connector 7, an ul-
trasound connector 8, a suction cap 9, and an air/water
feeding mouthpiece 10.

[0081] The light source device 11 that supplies illumi-
nation light is configured to be attachable to and detach-
able from the light source connector 6. In addition, the
video processor 12 that performs various signal process-
ings is configured to be attachable to and detachable
from the electric connector 7 through a signal cable, not
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shown.

[0082] Furthermore, as described above, the ultra-
sound observation apparatus 14 is configured to be at-
tachable to and detachable from the ultrasound connec-
tor 8, through an ultrasound cable 13, the ultrasound
connector 8 being electrically connected with the con-
nectors 45 provided on the proximal end side of the cable
41 of the ultrasound transducer cable 40 (regarding these
components, see FIG 1).

[0083] In addition, the suctioning pump 15 is config-
ured to be attachable to and detachable from the suction
cap 9 through a suction tube, not shown. Furthermore,
the water-feeding tank 16 is attachable to and detachable
from the air/water feeding mouthpiece 10 through an
air/water feeding tube, not shown.

[0084] The ultrasound observation apparatus 14 con-
trols various operations of the ultrasound endoscope 1,
for example, controls driving of the ultrasound transducer
32 and performs operation for generating a video signal
by performing signal processing on an electric signal ob-
tained by driving control of the ultrasound transducer 32.
[0085] Note that the video signal generated in the ul-
trasound observation apparatus 14 is outputted to a dis-
play device, not shown. As a result, an ultrasound image
is displayed on the screen of the display device which
receives the video signal.

[0086] The insertion portion 2 of the ultrasound endo-
scope 1 includes, in a linked manner, in the following
order from the distal end side: a distal end rigid portion
21; a bending portion 22 configured to be bendable in
up/down direction and left/right direction, for example;
and a flexible tube portion 23 which is long and has flex-
ibility. Note that the above-described ultrasound trans-
ducer unit 30 is located on the more distal end side than
the distal end rigid portion 21 and fixed to the distal end
rigid portion 21.

[0087] Theoperation portion 3 is provided with bending
operation knobs 25, 26 that perform bending operation
of the bending portion 22. In addition, a treatment instru-
ment insertion port 27, which introduces the treatment
instrument into a body through a treatment instrument
insertion conduit, not shown, provided in the insertion
portion 2 and the operation portion 3, is provided to the
operation portion 3 so as to be located at a position closer
to the insertion portion 2.

[0088] The video processor 12 performs signal
processing on the electric signal transmitted from an im-
age pickup unit, not shown, provided in the distal end
rigid portion 21, to thereby generate a standard video
signal, and output the video signal to the display device,
not shown, to display an endoscopic observation image
on the screen of the display device.

[0089] If the ultrasound probe 50 according to the
above-described first to fourth embodiments is applied
to the ultrasound endoscope 1 thus configured, there is
no need for increasing the length of the insulation pipe
36 in order to prevent the adhesive 52 from flowing out.
Therefore, itis possible to form the distal end rigid portion
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21, the length of which is short, which improves the op-
erability.

[0090] In addition, since the adhesive 52 is prevented
from flowing out, it is possible to surely prevent the bend-
ing of the bending portion 22 from being interfered with
as a result that the adhesive 52 adheres to the region of
the cable 41 located in the bending portion 22 and the
adhered adhesive 52 is cured.

[0091] Note that description has been made above by
taking the cases in which the ultrasound probe 50 is ap-
plied to the ultrasound endoscope 1 as examples. How-
ever, the ultrasound probe 50 may be provided in an in-
strument other than the ultrasound endoscope 1, and
also in such a case, itis needless to say that it is possible
to obtain the same effects as those in the case where
the ultrasound probe 50 is applied to the ultrasound en-
doscope 1.

[0092] The presentapplication is filed claiming the pri-
ority of Japanese Patent Application No. 2011-256430
filed in Japan on November 24, 2011.

Claims
1. An ultrasound probe (50) comprising:

an ultrasound transmission/reception portion
(35) having an ultrasound transmission/recep-
tion surface (35f) for transmitting and receiving
ultrasound; and

a cable (41) having a distal end electrically con-
nected to the ultrasound transmission/reception
portion (35);

a housing (34) configured to hold the ultrasound
transmission/reception portion (35) such that
the ultrasound transmission/reception surface
(35f) is exposed outside of the housing;

a hole portion (34h) provided to the housing (34)
and configured to lead out the cable (41) from
inside of the housing (34);

an insulation pipe (36) through which the cable
(41) is inserted, the insulation pipe (36) having
a distal end side fixed to the hole portion (34h)
in a state of contacting an inner circumference
of the hole portion (34h), and a proximal end
side exposed outside the housing (34);

an insulation tube (42) configured to cover an
outer circumference of an exposed region (36r)
of the insulation pipe (36) which is exposed from
the hole portion (34h) and an outer circumfer-
ence of the cable (41) led out from a proximal
end (36k) of the insulation pipe (36);
characterized in that the ultrasound probe (50)
further comprises:

an adhesive (52) located at a distal end side
area of the exposed region (36r) of the in-
sulation pipe (36) between the outer circum-
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ference of the exposed region (36r) and a
distal end side region (42s) of the insulation
tube (42) covering the outer circumference
of the exposed region (36r), the adhesive
being configured to adhere the insulation
pipe (36) and the insulation tube (42) to
each other; and

a liquid dripping prevention portion (36m,
36t, 61, 62) disposed between the outer cir-
cumference of the exposed region (36r) of
the insulation pipe (36) and the distal end
side region (42s) of the insulation tube (42)
at an area that is more proximal end side
than the area where the adhesive (52) is
applied, the liquid dripping prevention por-
tion (36m, 36t, 61, 62) being configured to
prevent the adhesive (52) from flowing out
from the proximal end (36k) of the insulation
pipe (36) and contacting the cable (41).

The ultrasound probe (50) according to claim 1,
wherein the liquid dripping prevention portion (36m,
36t, 61, 62) is a sticky member (61) having a higher
viscosity than the adhesive (52), the sticky member
(61) being configured to cling to the distal end side
region (42s) of the insulation tube (42) together with
the adhesive (52), and located on a more proximal
end side than the adhesive (52) between the ex-
posed region (36r) of the insulation pipe (36) and the
distal end side region (42s) of the insulation tube
(42).

The ultrasound probe (50) according to claim 1,
wherein the liquid dripping prevention portion (36m,
36t, 61, 62) is a projection portion (36t) provided
along an outer circumference of the proximal end
(36k) of the insulation pipe (36) and configured to
block the adhesive (52) flown out toward the proximal
end side, the projection portion (36t) being located
on a more proximal end side than the adhesive (52)
between the exposed region (36r) of the insulation
pipe (36) and the distal end side region (42s) of the
insulation tube (42).

The ultrasound probe (50) according to claim 3,
wherein the projection portion (36t) is formed inte-
grally with the insulation pipe (36) by causing the
outer circumference of the proximal end (36k) of the
insulation pipe (36) to be bulged.

The ultrasound probe (50) according to claim 1,
wherein the liquid dripping prevention portion (36m,
36t, 61, 62) is an absorbing member (62) for absorb-
ing the adhesive (52) flown out toward the proximal
end side, the absorbing member (62) being located
on a more proximal end side than the adhesive (52)
between the exposed region (36r) of the insulation
pipe (36) and the distal end side region (42s) of the
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insulation tube (42).

The ultrasound probe (50) according to claim 1,
wherein the liquid dripping prevention portion (36m,
36t, 61, 62) is a groove portion (36m) in which the
adhesive (52) is injected, the groove portion (36m)
being formed on the outer circumference of the ex-
posed region (36r) of the insulation pipe (36) by caus-
ing the outer circumference to be dented.

The ultrasound probe (50) according to claim 6,
wherein the groove portion (36m) is formed in a cir-
cumferential shape on the outer circumference of
the exposed region (36r) of the insulation pipe (36).

Patentanspriiche

Ultraschallsonde (50) umfassend:

einen Ultraschall-Ubertragungs/Empfangsab-
schnitt (35), der eine Ultraschall-Ubertra-
gungs/Empfangsoberflache (35f) zum Ubertra-
gen und Empfangen von Ultraschall aufweist;
und

ein Kabel (41), das ein entferntes Ende, das mit
dem  Ultraschall-Ubertragungs/Empfangsab-
schnitt (35) elektrisch verbunden ist, aufweist;
ein Gehause (34), das eingerichtet ist, den Ul-
traschall-Ubertragungs/Empfangsabschnitt
(35) aufzunehmen, so dass die Ultraschall-
Ubertragungs/Empfangsoberflache (35f) au-
Rerhalb des Gehauses freiliegt;

einen in dem Gehause (34) bereitgestellten
Lochabschnitt (34h), der eingerichtet ist, das
Kabel vom Inneren des Gehauses (34) nach au-
Ben zu fihren;

eine Isolierréhre (36), durch die das Kabel (41)
eingefiihrt ist, wobei die Isolierréhre (36) eine
Seite am entfernten Ende, die an dem Lochab-
schnitt (34h) in einem Zustand des Kontaktie-
rens eines inneren Umfangs des Lochabschnitts
(34h) befestigt ist, und eine aulerhalb des Ge-
hauses (34) freiliegende Seite am nahen Ende
aufweist;

einen Isolierschlauch (42), der eingerichtet ist,
einen aulleren Umfang eines freiliegenden Be-
reichs (36r) der Isolierréhre (36), der auRerhalb
des Lochbereichs (34h) freiliegt, und einen au-
Reren Umfang des Kabels (41), das aus einem
nahen Ende (36k) der Isolierrdhre (36) hinaus-
tritt, zu bedecken;

dadurch gekennzeichnet, dass die Ultra-
schallsonde (50) des Weiteren umfasst:

ein Klebemittel (52), das in einem Gebiet
einer Seite am entfernten Ende des freilie-
genden Bereichs (36r) der Isolierrdhre (36)
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zwischen dem &uleren Umfang des freilie-
genden Bereichs (36r) und einem an einer
Seite am entfernten Ende liegenden Be-
reich (42s) des Isolierschlauchs (42), der
den duBeren Umfang des freiliegenden Be-
reichs (36r) bedeckt, liegt, wobei das Kle-
bemittel eingerichtetist, die Isolierréhre (36)
und den Isolierschlauch (42) miteinander zu
verkleben; und

einen  Flussigkeitstropfverhinderungsteil
(36m, 36t, 61, 62), der zwischen dem au-
Reren Umfang des freiliegenden Bereichs
(36r) der Isolierrdhre (36) und dem an der
Seite am entfernten Ende liegenden Be-
reich (42s) des Isolierschlauchs (42) in ei-
nem Gebiet, das mehr an einer Seite am
nahen Ende ist als das Gebiet, in dem das
Klebemittel (52) aufgebracht ist, angeord-
netist, wobei der Flissigkeitstropfverhinde-
rungsteil (36m, 36t, 61, 62) eingerichtet ist,
das Klebemittel (52) vom HerausflieRen aus
dem entfernten Ende (36k) der Isolierréhre
(36) und vom Beriihren des Kabels (41) ab-
zuhalten.

Ultraschallsonde (50) gemafy Anspruch 1, bei der
der Flussigkeitstropfverhinderungsteil (36m, 36t, 61,
62) ein klebriges Element (61) mit einer gréReren
Viskositat als das Klebemittel (52) ist, wobei das
klebrige Element (61) eingerichtetist, am an der Sei-
te am entfernten Ende liegenden Bereich (42s) des
Isolierschlauchs (42) zusammen mit dem Klebemit-
tel (52) zu haften, und an einer Seite mehr am nahen
Ende als das Klebemittel (52) zwischen dem freilie-
genden Bereich (36r) der Isolierrdhre (36) und dem
an der Seite am entfernten Ende liegenden Bereich
(42s) des Isolierschlauchs (42) liegt.

Ultraschallsonde (50) gemaf Anspruch 1, bei der
der Flussigkeitstropfverhinderungsteil (36m, 36t, 61,
62) ein vorstehender Teil (36t) ist, der entlang eines
aufleren Umfangs des entfernten Endes (36k) der
Isolierrdhre (36) bereitgestellt ist, und eingerichtet
ist, das Klebemittel (52) vor einem HerausflieBen zu
der Seite am nahen Ende zu blockieren, wobei der
vorstehende Teil (36t) an einer Seite mehr am nahen
Ende als das Klebemittel (52) zwischen dem freilie-
genden Bereich (36r) der Isolierrdhre (36) und dem
an der Seite am entfernten Ende liegenden Bereich
(42s) des Isolierschlauchs (42) liegt.

Ultraschallsonde (50) gemaR Anspruch 3, wobei der
vorstehende Teil (36t) einstlickig mit der Isolierréhre
(36) durch Bewirken, dass der auRere Umfang des
nahen Endes (36k) der Isolierrdhre (36) aufgeweitet
wird, gebildet ist.

Ultraschallsonde (50) gemaf Anspruch 1, bei der
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der Flussigkeitstropfverhinderungsteil (36m, 36t, 61,
62) ein absorbierendes Element (62) zum Absorbie-
rendes Klebemittels (52), das zu der Seite am nahen
Ende herausflielt, ist, wobei das absorbierende Ele-
ment (62) an einer Seite mehr am nahen Ende als
das Klebemittel (52) zwischen dem freiliegenden Be-
reich (36r) der Isolierrhre (36) und dem an der Seite
am entfernten Ende liegenden Bereich (42s) des Iso-
lierschlauchs (42) liegt.

Ultraschallsonde (50) gemaR Anspruch 1, bei der
der Flussigkeitstropfverhinderungsteil (36m, 36t, 61,
62) ein Rillenteil (36m), in den das Klebemittel (52)
injiziert ist, ist, wobei der Rillenteil (36m) auf dem
auleren Umfang des freiliegenden Bereichs (36r)
der Isolierréhre (36) durch Bewirken, dass der au-
Rere Umfang eingedriickt wird, gebildet ist.

Ultraschallsonde (50) gemaR Anspruch 6, bei der
der Rillenteil (36m) in einer Umfangsform auf dem
aulleren Umfang des freiliegenden Bereichs (36r)
der Isolierréhre (36) gebildet ist.

Revendications

Sonde a ultrasons (50) comprenant :

une partie (35) d’émission/réception d’ultrasons
ayant une surface (35f) d’émission/réception
d’'ultrasons pour transmettre et recevoir des
ultrasons ; et

un cable (41) ayant une extrémité distale élec-
triquement connectée a la partie (35) d’émis-
sion/réception d’ultrasons ;

un logement (34) configuré pour maintenir la
partie (35) d’émission/réception d’ultrasons de
fagon a ce que la surface (35f) d’émission/ré-
ception d’ultrasons soit exposée a I'extérieur du
logement ;

une partie (34h) de trou prévue sur le logement
(34) et configurée pour laisser sortir le cable (41)
hors de l'intérieur du logement (34) ;

un tuyau (36) d’isolation a travers lequel le cable
(41) estinséré, le tuyau (36) d’isolation ayant un
coté d’extrémité distale fixée a la partie (34h) de
trou dans un état de contact avec une circonfé-
rence intérieure de la partie (34h) de trou, et un
cbté d’extrémité proximale exposé a I'extérieur
du logement (34) ;

un tube (42) d’isolation configuré pour recouvrir
une circonférence extérieure d’'une région ex-
posée (36r) du tuyau (36) d’isolation qui est ex-
posée hors de la partie (34h) de trou et une cir-
conférence extérieure du céable (41) sortant
d’'une extrémité proximale (36k) du tuyau (36)
d’isolation ;

caractérisée en ce que la sonde a ultrasons
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(50) comprend en outre :

un adhésif (52) situé au niveau d’une zone
de cbté d’extrémité distale de la région ex-
posée (36r) du tuyau (36) d’isolation entre
la circonférence extérieure de la région ex-
posée (36r) etune région (42s) de coté d’ex-
trémité distale du tube (42) d’isolation re-
couvrant la circonférence extérieure de la
région exposée (36r), 'adhésif étant confi-
guré pour faire adhérer le tuyau (36) d’iso-
lation et le tube (42) d’isolation'una l'autre ;
et

une partie (36m, 36t, 61, 62) de prévention
d’écoulement de liquide disposée entre la
circonférence extérieure de la région expo-
sée (36r) du tuyau (36) d'isolation et la ré-
gion (42s) de cété d’extréemité distale du tu-
be (42) d’isolation au niveau d’une zone qui
est plus du cété d’extrémité proximale que
la zone ou I'adhésif (52) est appliqué, la par-
tie (36m, 36t, 61, 62) de prévention d'écou-
lement de liquide étant configurée pour em-
pécher que 'adhésif (52) ne s’écoule hors
de I'extrémité proximale (36k) du tuyau (36)
d’isolation et ne contacte le cable (41).

2. Sondeaultrasons (50) selonlarevendication 1, dans

laquelle la partie (36m, 36t, 61, 62) de prévention
d’écoulement de liquide est un élément collant (61)
ayant une viscosité supérieure a celle de I'adhésif
(52), I'élément collant (61) étant configuré pour s’ac-
crocher a la région (42s) de cbté d’extrémité distale
dutube (42) d’isolation en méme temps que I'adhésif
(52), et situé plus sur un coté d’extrémité proximale
que l'adhésif (52) entre la région exposée (36r) du
tuyau (36) d’isolation et la région (42s) de cété d’ex-
trémité distale du tube (42) d’isolation.

Sonde a ultrasons (50) selonlarevendication 1, dans
laquelle la partie (36m, 36t, 61, 62) de prévention
d’écoulement de liquide est une partie (36t) en pro-
jection prévue le long d’'une circonférence extérieure
de I'extrémité proximale (36k) du tuyau (36) d’isola-
tion et configurée pour bloquer I'adhésif (52) qui
s’écoule vers le c6té d’extrémité proximale, la partie
(36t) en projection étant située plus sur un cété d’ex-
trémité proximale que I'adhésif (52) entre la région
exposée (36r) du tuyau (36) d’isolation et la région
(42s) de coté d’extrémité distale du tube (42) d’iso-
lation.

Sonde a ultrasons (50) selon la revendication 3, dans
laquelle la partie (36t) en projection est formée de
facon intégrale avec le tuyau (36) d'isolation en fai-
sant que la circonférence extérieure de I'extrémité
proximale (36k) du tuyau (36) d’isolation est bom-
bée.

10

15

20

25

30

35

40

45

50

55

10

5.

Sonde a ultrasons (50) selon larevendication 1, dans
laquelle la partie (36m, 36t, 61, 62) de prévention
d’écoulement de liquide est un élément absorbant
(62) pour absorber I'adhésif (52) qui s’écoule vers le
coté d’extrémité proximale, I'élément absorbant (62)
étant situé plus sur un c6té d’extrémité proximale
que l'adhésif (52) entre la région exposée (36r) du
tuyau (36) d’isolation et la région (42s) de cbté d’ex-
trémité distale du tube (42) d’isolation.

Sonde a ultrasons (50) selon larevendication 1, dans
laquelle la partie (36m, 36t, 61, 62) de prévention
d’écoulement de liquide est une partie (36m) de rai-
nure dans laquelle 'adhésif (52) est injecté, la partie
(36m) de rainure étant formée sur la circonférence
extérieure de la région exposée (36r) du tuyau (36)
d’isolation en faisant que la circonférence extérieure
est dentée.

Sonde a ultrasons (50) selon larevendication 6, dans
laquelle la partie (36m) de rainure est formée a une
forme circonférentielle sur la circonférence extérieu-
re de la région exposée (36r) du tuyau (36) d’isola-
tion.
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