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(57) ABSTRACT

An ultrasound probe including: an ultrasound transmission/
reception portion; a cable; a housing; a hole portion of the
housing; an insulation pipe having a proximal end side
exposed outside the housing; an insulation tube covering an
outer circumference of an exposed region of the insulation
pipe and an outer circumference of the cable; an adhesive
located between the outer circumference of the exposed
region and a distal end side region of the insulation tube and
configured to adhere the insulation pipe and the insulation
tube to each other; and a sticky member disposed between the
exposed region and the distal end side region together with
the adhesive.
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ULTRASOUND PROBE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
PCT/IP2012/076272 filed on Oct. 11, 2012 and claims ben-
efit of Japanese Application No. 2011-256430 filed in Japan
on Nov. 24, 2011, the entire contents of which are incorpo-
rated herein by this reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound probe
provided with an ultrasound transmission/reception portion
having an ultrasound transmitting/receiving surface config-
ured to transmit and receive ultrasound and a cable having a
distal end electrically connected to the ultrasound transmis-
sion/reception portion.

[0004] 2. Description of the Related Art

[0005] An ultrasound probe used for obtaining an ultra-
sound 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
atadistal end ofthe 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.

[0006] Inaddition, the ultrasound probe has a configuration
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 electrical safety of the cable.
[0007] Japanese Patent Application Laid-Open Publication
No. 2009-28109 discloses a configuration in which an ultra-
sound 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 ultra-
sound 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 region of an insulation tube is
adhered and fixed with adhesive to an outer circumference of
an exposed region of the insulation pipe which is exposed
outside the housing.

SUMMARY OF THE INVENTION

[0008] An ultrasound probe according to one aspect of the
present invention includes: an ultrasound transmission/recep-
tion portion having an ultrasound transmission/reception sur-
face for transmitting and receiving ultrasound; a cable having
adistal end electrically connected to the ultrasound transmis-
sion/reception portion; a housing configured to hold the ultra-
sound transmission/reception portion such that the ultra-
sound transmission/reception surface is exposed; a hole
portion provided to the housing and configured to lead out the
cable from inside of the housing; an insulation pipe through
which the cable is inserted, the insulation pipe having a distal
end side fixed to the hole portion in a state of contacting an
inner circumference of the hole portion, and a proximal end
side exposed outside the housing; an insulation tube config-
ured to cover an outer circumference of an exposed region of
the insulation pipe which is exposed from the hole portion and
an outer circumference of the cable led out from a proximal
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end of the insulation pipe; an adhesive located between the
outer circumference of the exposed region of the insulation
pipe and a distal end side region of the insulation tube cover-
ing the outer circumference of the exposed region, and con-
figured to adhere the insulation pipe and the insulation tube to
each other; and a liquid dripping prevention portion disposed
between the exposed region of the insulation pipe and the
distal end side region of the insulation tube, together with the
adhesive, the liquid dripping prevention portion being con-
figured to prevent the adhesive from flowing out from the
proximal end of the insulation pipe and contacting the cable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 11is a perspective view showing an ultrasound
probe according to a first embodiment.

[0010] FIG. 2 is a cross-sectional view of the ultrasound
probe along the II-11 line in FIG. 1.

[0011] FIG. 3 is an enlarged cross-sectional view of the
region of the ultrasound probe enclosed by the line I1T in FIG.
2.

[0012] 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 according to a second
embodiment.

[0013] 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 according to a third
embodiment.

[0014] 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 according to a fourth
embodiment.

[0015] FIG. 7 is a view showing an ultrasound endoscope
apparatus provided with an ultrasound endoscope including
an ultrasound probe.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

[0016] Hereinafter, embodiments of the present invention
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 relation-
ship and a ratio of the dimensions which are different from
those in other drawings.

[0017] (First Embodiment)

[0018] FIG. 11is a perspective view showing an ultrasound
probe according to the present embodiment, FIG. 2 is a cross-
sectional view of the ultrasound probe along the II-II line in
FIG. 1, and FIG. 3 is an enlarged cross-sectional view of the
region of the ultrasound probe enclosed by the line I1l in FIG.
2.

[0019] Asshownin FIG. 1, an ultrasound probe 50 includes
an ultrasound transducer cable 40. The ultrasound 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 plurality of signal lines is bundled into
one with the insulation tube 42.
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[0020] 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 endurance, 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 provided in an ultrasound endoscope 1
(Regarding these components, see FIG. 7).

[0021] Further, the insulation tube 42 has a function for
preventing the cable 41 from contacting metal members such
as a light guide, a balloon conduit, and a forceps channel and
the like, not shown, provided in the insertion portion 2, when
the ultrasound probe 50 is provided in the ultrasound endo-
scope 1, to be described later, for example. That is, the insu-
lation tube 42 has a function for insulating the cable 41 from
other metal members.

[0022] In addition, since the outer circumference of the
cable 41 is not covered with the insulation tube 42 on the
proximal end side of the ultrasound transducer cable 40, the
cable 41 is exposed. Furthermore, a plurality of connectors
45, which electrically connect the cable 41 to a substrate, not
shown, of an ultrasound connector 8 provided in an endo-
scope connector 5 to be described later, are provided to the
exposed region of the cable 41 (regarding these components,
see FIG. 7).

[0023] Furthermore, the distal end of the ultrasound trans-
ducer cable 40 is connected with an ultrasound transducer
unit 30.

[0024] As shown in FIG. 2, the ultrasound transducer unit
30 has a main part configured by including an ultrasound
transmission/reception portion 35 having an ultrasound trans-
mission/reception surface 35f configured to transmit and
receive ultrasound, and a housing 34 configured to hold the
ultrasound transmission/reception portion 35 such that the
ultrasound transmission/reception surface 35f'1s exposed.
[0025] Note that, similarly as the insulation tube 42, the
housing 34 is made of a member having voltage endurance,
for example, a resin such as polysulphone, polyimide, or PET,
in order to ensure specified voltage endurance of the cable 41.
[0026] The ultrasound transmission/reception portion 35
includes an ultrasound transducer 32, an acoustic lens 31, and
a substrate 33, and is disposed in a space 34/ located on a
distal end side in the housing 34.

[0027] 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.

[0028] Theacoustic lens 31 has a function for collecting 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 transmission/reception surface 35f
[0029] The substrate 33 is electrically connected to the
ultrasound transducer 32, and is connected with a distal end
415 of the cable 41, which is not covered with the insulation
tube 42, on the distal end side of the ultrasound transducer
cable 40.

[0030] According to such a configuration, the electric sig-
nal converted from the ultrasound by the ultrasound trans-
ducer 32 is transmitted to the ultrasound transducer cable 40
through the substrate 33.

[0031] In addition, as shown in FIGS. 2 and 3, a hole por-
tion 344 for leading out the cable 41 having the distal end
electrically connected to the substrate 33, from inside of the
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housing 34 to the outside of the housing 34, is formed on the
proximal end side of the housing 34, and the hole portion 34/
is formed such that the space 34i inside the housing 34, in
which the ultrasound transmission/reception portion 35 is
provided, communicates with the proximal end surface 34e of
the housing 34.

[0032] A distal end side of the insulation pipe 36 through
which the cable 41 is inserted is fixed to the hole portion 347
so as to contact the inner circumference of the hole portion
34/. Note that the proximal end side of the insulation pipe 36
is located so as to be exposed outside the housing 34.

[0033] 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, a resin such as
polysulphone, polyimide, or PET, and has a function for
preventing other metal members from contacting the cable
41, in order to ensure specified voltage endurance of the cable
41.

[0034] Note that, since other configurations of the ultra-
sound transducer unit 30 are the same as those of a well-
known ultrasound transducer unit, the description thereof will
be omitted.

[0035] The distal end side region of the cable 41, more
specifically, as shown in FIG. 2, aregion of the cable 41 which
is more distal end side than the region inserted into the insu-
lation pipe 36 is not covered with the insulation tube 42. That
is, the insulation tube 42 covers the outer circumference ofthe
part of the cable 41 led out rearward from a proximal end 36&
of the insulation pipe 36. except for the connectors 45 pro-
vided on the proximal end side.

[0036] In addition, a distal end side region 42s of the insu-
lation tube 42 covers the outer circumference of an exposed
region 367 of the insulation pipe 36, which is exposed from
the hole portion 344, and as shown in FIG. 3, the distal end
side region 42s is adhered and fixed to the outer circumfer-
ence 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.
[0037] Note that, in order to improve the adherence prop-
erty of the distal end side region 425 with respect to the
exposed region 367, the area where the adhesive 52 is applied
on the outer circumference of the exposed region 367 may be
so formed as to have a rough surface.

[0038] Inaddition, as shownin F1G. 3, a sticky member 61,
which is a liquid dripping prevention portion that prevents the
adhesive 52 from flowing into the insulation tube 42 from the
proximal end 364 of the insulation pipe 36 and contacting the
cable 41, is provided between the outer circumference of the
exposed region 36 and the distal end side region 42 so as to
be located at an area which is more proximal end side than the
area where the adhesive 52 is applied.

[0039] The sticky member 61 clings to the outer circumfer-
ence of the exposed region 367 and the distal end side region
425, and is made of a member having a higher viscosity than
the adhesive 52, for example, a member having a viscosity of
210 30 N, such as a double-stick tape made of silicone.
[0040] 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 mem-
ber 61.

[0041] Since other configurations of the ultrasound probe
50 are the same as those of a known ultrasound probe, the
description thereof will be omitted.
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[0042] Thus, in the present embodiment, the distal end side
region 42s of the insulation tube 42 is adhered and fixed to the
outer circumference of the exposed region 367 of the insula-
tion pipe 36 with the adhesive 52, and the sticky member 61
is provided between the outer circumference of the exposed
region 367 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.

[0043] According to such a configuration, since the sticky
member 61 clings to the outer circumference of the exposed
region 367 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 36 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 36%
of the insulation pipe 36 by the sticky member 61.

[0044] Inaddition, the insulation tube 42 and the insulation
pipe 36 which cover the outer circumference of the cable 41
are made of the members having voltage endurance, thereby
capable of sufficiently ensuring specified voltage endurance
of the cable 41.

[0045] As described above, it is possible to provide the
ultrasound probe 50 having a configuration capable of pre-
venting the adhesive 52, which fixes the distal end side region
425 of the insulation tube 42 to the outer circumference of the
exposed region 36r of the insulation pipe 36, from flowing out
without increasing the length of the exposed region 36 while
surely ensuring the electric safety of the cable 41 using the
insulation pipe 36 and the insulation tube 42.

[0046] (Second Embodiment)

[0047] FIG. 4 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 according to the
present embodiment.

[0048] Theconfiguration of the ultrasound probe according
to the second embodiment is different from that of the ultra-
sound probe according to the first embodiment shown in the
above-described FIGS. 1 to 3 in that, instead of the sticky
member, a projection portion, which is provided along the
outer circumference of the proximal end of the insulation
pipe, is used for the liquid dripping prevention 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.

[0049] As shown in FIG. 4, in the present embodiment, an
outward flange-shaped projection portion 36¢ as a liquid drip-
ping prevention portion is formed in a circumferential shape
along the outer circumference of the proximal end of the
exposed region 367 of the insulation pipe 36.

[0050] The projection portion 36¢ is provided between the
outer circumference of the exposed region 367 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 adhesive 52 is
applied, and contacts the distal end side region 42s of the
insulation tube 42.

[0051] Note that the projection portion 367 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 ofthe insulation pipe
36 to be bulged.

[0052] In addition, also in the present embodiment, the
distal end side region 42s of the insulation tube 42 covers the
outer circumference of the exposed region 367 of the insula-
tion pipe 36 and is adhered and fixed to the outer circumfer-
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ence of the exposed region 367 with the adhesive 52 applied
between the outer circumference of the area, which is more
distal end side than the projection portion 367, of the exposed
region 367 and the distal end side region 42s.

[0053] The projection portion 36¢ is provided between the
outer circumference of the exposed region 367 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 proxi-
mal end side, thereby preventing the adhesive 52 from flow-
ing into the insulation tube 42 from the proximal end 364 of
the insulation pipe 36 and contacting the cable 41.

[0054] 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 36% of the insulation pipe 36.

[0055] The tapered surface 36v is formed by cutting off an
edge portion of the end face of the outer circumference of the
proximal end 36 of the insulation pipe 36, in order to prevent
damage on the insulation tube 42 by the edge portion of the
end face.

[0056] Note that other configurations of the ultrasound
probe 50 are the same as those in the above-described first
embodiment.

[0057] Thus, in the present embodiment, the distal end side
region 42s of the insulation tube 42 is adhered and fixed to the
outer circumference of the exposed region 367 of the insula-
tion pipe 36 with the adhesive 52. In addition, the projection
portion 36¢ formed in a circumferential shape along the outer
circumference of the proximal end of the insulation pipe 36 is
provided between the outer circumference of the exposed
region 367 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 adhesive 52 is applied.

[0058] According to such a configuration, the projection
portion 36¢ blocks the adhesive 52 flowing out toward the
proximal end side on the outer circumference of the exposed
region 367, thereby capable of surely preventing the adhesive
52 from flowing into the insulation tube 42 from the proximal
end 364 of the insulation pipe 36.

[0059] Note that other effects are the same as those in the
above-described first embodiment.

[0060] (Third Embodiment)

[0061] 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 according to the
present embodiment.

[0062] Theconfiguration of the ultrasound probe according
to the third embodiment is different from the ultrasound probe
according to the first embodiment shown in the above-de-
scribed FIGS. 1 to 3, in that an absorbing member is used for
the liquid dripping prevention portion, instead of the sticky
member. Accordingly, the components as those in the first
embodiment are attached with the same reference numerals,
and the description thereof will be omitted.

[0063] As shown in FIG. 5, in the present embodiment, an
absorbing member 62 as the liquid dripping prevention por-
tion is provided between the outer circumference of the
exposed region 36 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 applied.

[0064] Theabsorbing member 62 has a function for absorb-
ing the adhesive 52 flown out toward the proximal end side
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between the outer circumference of the exposed region 36
and the distal end side region 42s, and is made of an adhesive
absorbing sheet.

[0065] Note that the adhesive absorbing sheet is a sheet-like
porous member which can absorb fluid, and more specifi-
cally, a sponge such as polyurethane or polystyrene, or supet-
absorbent polymer such as sodium polyacrylate is used.
[0066] In addition, also in the present embodiment, the
distal end side region 42s of the insulation tube 42 covers the
outer circumference of the exposed region 367 of the insula-
tion pipe 36, and is adhered and fixed to the outer circumfer-
ence of the exposed region 36r with the adhesive 52 applied
between the outer circumference of the area, which is more
distal end side than the absorbing member 62, of the exposed
region 367 and the distal end side region 42s.

[0067] The absorbing member 62 is provided between the
outer circumference of the exposed region 367 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 adhesive 52 which attempts to
flow out toward the proximal end side on the outer circum-
ference of the insulation pipe 36, thereby preventing the adhe-
sive 52 from flowing into the insulation tube 42 from the
proximal end 364 of the insulation pipe 36 and contacting the
cable 41.

[0068] Since the absorbing member 62 is made of a flexible
porous member, as described above, the absorbing member
does not cause damage on the insulation tube 42 contacting
the absorbing member.

[0069] Other configurations of the ultrasound probe 50 are
the same as those in the above-described first embodiment.
[0070] Thus, in the present embodiment, the distal end side
region 42s of the insulation tube 42 is adhered and fixed to the
outer circumference of the exposed region 367 of the insula-
tion pipe 36 with the adhesive 52, and the absorbing member
62 is provided between the outer circumference of the
exposed region 367 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 adhesive 52 is applied.

[0071] According to such a configuration, the absorbing
member 62 absorbs the adhesive 52 flown out toward the
proximal end side on the outer circumference of the exposed
region 367, thereby surely preventing the adhesive 52 from
flowing into the insulation tube 42 from the proximal end 364
of the insulation pipe 36.

[0072] Note that other effects are the same as those in the
first embodiment.

[0073] (Fourth Embodiment)

[0074] FIG. 6 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 according to the
present embodiment.

[0075] Theconfiguration of the ultrasound probe according
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 components as those in the first embodiment are
attached with the same reference numerals and the descrip-
tion thereof will be omitted.

[0076] As shown in FIG. 6, in the present embodiment, a
groove portion 36m as a liquid dripping prevention portion in
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which the adhesive 52 is injected is formed on the outer
circumference of the exposed region 367 by causing the outer
circumference to be dented.

[0077] Note that the groove portion 36m may be formed in
a circumferential shape along the outer circumference of the
exposed region 367 or may be partially formed along the
outer circumference. Inaddition, in FIG. 6, the groove portion
36m is formed on the exposed region 367 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 367 Further, the groove portion 36 may be formed in
plural numbers on the exposed region 367 so as to be located
at positions separated from one another.

[0078] 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 367 of the
insulation pipe 36, and is adhered and fixed to the outer
circumference of the exposed region 367 with the adhesive 52
injected in the groove portion 36 on the exposed region 367

[0079] The groove portion 36m prevents the adhesive 52
from flowing out toward the proximal end side on the outer
circumference of the exposed region 367 by the adhesive 52
being injected in the groove portion between the outer cir-
cumference of the exposed region 367 and the distal end side
region 42s, thereby preventing the adhesive 52 from flowing
into the insulation tube 42 from the proximal end 36/ of the
insulation pipe 36 and contacting the cable 41.

[0080] Note that other configurations of the ultrasound
probe 50 are the same as those in the above-described first
embodiment.

[0081] Thus, in the present embodiment, 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 insula-
tion pipe 36 with the adhesive 52, and the adhesive 52 is
injected in the groove portion 36m formed on the outer cir-
cumference of the exposed region 36r

[0082] According to such a configuration, extra adhesive
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.

[0083] Theultrasound probe 50 described above in the first
to fourth embodiments are used in an ultrasound endoscope,
for example.

[0084] FIG. 7 is a view showing an ultrasound endoscope
apparatus provided with an ultrasound endoscope including
an ultrasound probe.

[0085] As shown in FIG. 7, an ultrasound endoscope appa-
ratus 100 includes a main part configured by an ultrasound
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.

[0086] The ultrasound endoscope 1 includes a main part
configured by an elongated insertion portion 2 configured 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 pro-
vided at an extension end of the universal cord 4.
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[0087] The endoscope connector 5 is provided with a light
source connector 6, an electric connector 7, an ultrasound
connector 8, a suction cap 9, and an air/water feeding mouth-
piece 10.

[0088] Thelight sourcedevice 11 that supplies illumination
light 1s configured to be attachable to and detachable from the
light source connector 6. In addition, the video processor 12
that performs various signal processings is configured to be
attachable to and detachable from the electric connector 7
through a signal cable, not shown.

[0089] Furthermore, as described above, the ultrasound
observation apparatus 14 is configured to be attachable to and
detachable from the ultrasound connector 8, through an ultra-
sound cable 13, the ultrasound connector 8 being electrically
connected with the connectors 45 provided on the proximal
end side of the cable 41 of the ultrasound transducer cable 40
(regarding these components, see FIG. 1).

[0090] In addition, the suctioning pump 15 is configured 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.

[0091] The ultrasound observation apparatus 14 controls
various operations of the ultrasound endoscope 1, for
example, controls driving ofthe ultrasound transducer 32 and
performs operation for generating a video signal by perform-
ing signal processing on an electric signal obtained by driving
control of the ultrasound transducer 32.

[0092] Note that the video signal generated in the ultra-
sound observation apparatus 14 is outputted to a display
device, not shown. As a result, an ultrasound image is dis-
played on the screen of the display device which receives the
video signal.

[0093] The insertion portion 2 of the ultrasound endoscope
1includes, ina 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 flexibility. Note that the above-de-
scribed ultrasound transducer 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.

[0094] The operation portion 3 is provided with bending
operation knobs 25, 26 that perform bending operation of the
bending portion 22. In addition, a treatment instrument inser-
tion 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.

[0095] The video processor 12 performs signal processing
on the electric signal transmitted from an image 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 endo-
scopic observation image on the screen of the display device.
[0096] If the ultrasound probe 50 according to the above-
described first to fourth embodiments is applied to the ultra-
sound 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, it is
possible to form the distal end rigid portion 21, the length of
which is short, which improves the operability.
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[0097] 1Inaddition, since the adhesive 52 is prevented from
flowing out, it is possible to surely prevent the bending 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.

[0098] Note thatdescription has been made above by taking
the cases in which the ultrasound probe 50 is applied to the
ultrasound endoscope 1 as examples. However, the ultra-
sound probe 50 may be provided in an instrument other than
the ultrasound endoscope 1, and also in such a case, it is
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 endoscope 1.

What is claimed is:

1. An ultrasound probe comprising:

an ultrasound transmission/reception portion having an
ultrasound transmission/reception surface for transmit-
ting and receiving ultrasound;

a cable having a distal end electrically connected to the
ultrasound transmission/reception portion;

a housing configured to hold the ultrasound transmission/
reception portion such that the ultrasound transmission/
reception surface is exposed,

a hole portion provided to the housing and configured to
lead out the cable from inside of the housing;

an insulation pipe through which the cable is inserted, the
insulation pipe having a distal end side fixed to the hole
portion in a state of contacting an inner circumference of
the hole portion, and a proximal end side exposed out-
side the housing;

an insulation tube configured to cover an outer circumfer-
ence of an exposed region of the insulation pipe which is
exposed from the hole portion and an outer circumfer-
ence of the cable led out from a proximal end of the
insulation pipe;

an adhesive located between the outer circumference of the
exposed region of the insulation pipe and a distal end
side region of the insulation tube covering the outer
circumference of the exposed region, and configured to
adhere the insulation pipe and the insulation tube to each
other; and

a liquid dripping prevention portion disposed between the
exposed region of the insulation pipe and the distal end
side region of the insulation tube, together with the adhe-
sive, the liquid dripping prevention portion being con-
figured to prevent the adhesive from flowing out from
the proximal end of the insulation pipe and contacting
the cable.

2. The ultrasound probe according to claim 1, wherein the
liquid dripping prevention portion is a sticky member having
a higher viscosity than the adhesive, the sticky member being
configured to cling to the distal end side region of the insula-
tion tube together with the adhesive, and located on a more
proximal end side than the adhesive between the exposed
region of the insulation pipe and the distal end side region of
the insulation tube.

3. The ultrasound probe according to claim 1, wherein the
liquid dripping prevention portion is a projection portion
provided along an outer circumference of the proximal end of
the insulation pipe and configured to block the adhesive flown
out toward the proximal end side, the projection portion being
located on a more proximal end side than the adhesive
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between the exposed region of the insulation pipe and the
distal end side region of the insulation tube.

4. The ultrasound probe according to claim 3, wherein the
projection portion is formed integrally with the insulation
pipe by causing the outer circumference of the proximal end
of the insulation pipe to be bulged.

5. The ultrasound probe according to claim 1, wherein the
liquid dripping prevention portion is an absorbing member
for absorbing the adhesive flown out toward the proximal end
side, the absorbing member being located on a more proximal
end side than the adhesive between the exposed region of the
insulation pipe and the distal end side region of the insulation
tube.

6. The ultrasound probe according to claim 1, wherein the
liquid dripping prevention portion is a groove portion in
which the adhesive is injected, the groove portion being
formed on the outer circumference of the exposed region of
the insulation pipe by causing the outer circumference to be
dented.

7. The ultrasound probe according to claim 6, wherein the
groove portion is formed in a circumferential shape on the
outer circumference of the insulation pipe.
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