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EP 3 479 770 B1
Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to ultrasonic endoscopes, and more particularly relates to an ultrasonic endoscope
having, at a distal end part thereof, a heat release structure for releasing the heat generated from very small ultrasonic
vibrators used in the ultrasonic endoscope that is inserted into a body cavity.

2. Description of the Related Art

[0002] An ultrasound diagnostic apparatus using ultrasonic imaging typically includes an ultrasound probe for body
surface that is used by being brought into contact with a subject, and an ultrasound probe for body cavity that is used
by being inserted into a body cavity of a subject. Furthermore, in recent years, an ultrasonic endoscope is used which
is a combination of an endoscope for optically observing the inside of a subject, and an ultrasound probe for body cavity.
[0003] When an ultrasound probe transmits an ultrasound beam to a subject such as a human body and receives an
ultrasound echo generated from the subject, ultrasound image information is acquired.

[0004] Based on the ultrasoundimage information, an ultrasound image of an object existing in the subject (for example,
an internal organ or a lesion tissue) is displayed on a display unit of an ultrasonic endoscope apparatus body that is
connected to the ultrasonic endoscope.

[0005] A typically used example of ultrasonic transducers (ultrasonic vibrator array) that transmit and receive ultrasonic
waves is a plurality of ultrasonic vibrators (piezoelectric vibrators) in which electrodes are formed on both surfaces of a
material (piezoelectric body) that exhibits a piezoelectric effect.

[0006] When a voltage is applied to the electrodes of the ultrasonic vibrators, the piezoelectric body is expanded and
contracted by the piezoelectric effect and ultrasonic waves are generated. The plurality of ultrasonic vibrators are arranged
in a one-dimensional form or a two-dimensional form to serve as an ultrasonic vibrator array, and by successively driving
the plurality of ultrasonic vibrators, an ultrasound beam that is transmitted in a desirable direction can be formed.
[0007] Also, the ultrasonic vibrators are expanded and contracted by receiving propagating ultrasonic waves, and
generate electric signals. The electric signals are used as detection signals of ultrasonic waves.

[0008] The ultrasonic endoscope including the plurality of ultrasonic vibrators is provided with an ultrasonic observation
portion at a distal end part of the endoscope, as a major purpose, to observe the gallbladder or pancreas via an alimentary
canal. The distal end part of the ultrasonic endoscope is provided with, in addition to the ultrasonic observation portion,
an optical sensor, a light, an air supply port, a water supply port, and a suction port, like a typical endoscope not provided
with the ultrasonic observation portion. With such an ultrasonic endoscope that is inserted into a body cavity of a subject,
in particular, an upper alimentary canal or a bronchus, it is requested to decrease the diameter of an insertion section
of the ultrasonic endoscope, and the size of the distal end part, in particular, the size of the ultrasonic observation portion,
to reduce the physical burden of the subject.

[0009] Also, the distal end part of the ultrasonic endoscope involves heat generating factors, such as the ultrasonic
vibrators and the light source of the endoscope. The insertion section of the ultrasonic endoscope, in particular, the
distal end part directly contacts the inside of a living body such as a human body. Hence, for safety reasons such as
preventing a moderate-temperature burn, it is demanded to set the surface temperature of the insertion section to a
predetermined temperature or lower.

[0010] Owing to this, an ultrasonic endoscope that has means for decreasing the surface temperature of the distal
end part while the size of the distal end part is held small is requested. In recent years, various suggestions are made
for cooling the distal end part of the ultrasonic endoscope that is a heat generation source (see JP5329065B,
JP2009-240755A, and JP2008-22077A).

[0011] JP5329065B discloses an ultrasonic endoscope including an insertion section having a bending part. The
insertion section has a backing material having a front surface on which a plurality of ultrasonic transducers are disposed,
an exterior member made of stainless steel (SUS) or the like that houses the plurality of ultrasonic transducers at a distal
end of the insertion section, and a thermally conductive member that is disposed in the exterior member and that contacts
a back surface of the backing material and an inner surface of the exterior member. With this configuration, the heat
generated from the ultrasonic transducers and transmitted to the backing material, and the heat generated from the
backing material as the result that the backing material receives ultrasonic waves from the ultrasonic transducers are
transmitted to the thermally conductive member via the backing material, are further transmitted to the exterior member
via the thermally conductive member, and are released from the exterior member to the outside of the ultrasonic endo-
scope. Thus, with JP5329065B, the heat release from the ultrasonic transducers to the outside is promoted.

[0012] JP2009-240755A discloses an ultrasonic endoscope in which a signal line housing part that is located below
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a backing material supporting a plurality of ultrasonic transducers and that houses a plurality of signal lines (shield line
group) is filled with a highly thermally conductive filling material; and a highly thermally conductive layer such as a copper
foil is disposed on a bottom surface, side surfaces, and a rear surface of the signal line housing part. The heat generated
from the ultrasonic transducers is efficiently released by diffusing the heat to a surface of an exterior material via a
backing layer, the highly thermally conductive filling material in the signal line housing part, and the highly thermally
conductive layer.

[0013] JP2008-22077A discloses an ultrasound probe in which individual metal thin plates, serving as thermally con-
ductive materials, are provided on earth electrode sides of a plurality of piezoelectric elements. The individual metal thin
plates are thermally connected to a heat release base that is located below a backing material that supports the piezo-
electric elements, via a common metal thin plate or an electrically insulating thermally conductive material that is joined
to an end surface of the backing material. The heat generated from the piezoelectric elements is released to the heat
release base via the individual metal thin plates, and the common metal thin plate, or the electrically insulating thermally
conductive member.

[0014] Document US 2009/0088647 A1 discloses an ultrasonic endoscope, comprising: a plurality of ultrasonic vibra-
tors; a distal end part including an ultrasonic observation portion that houses the plurality of ultrasonic vibrators and
further including an endoscopic observation portion at a proximal end side of the ultrasonic observation portion; an
electrically conductive endoscopic structure connected to the distal end part; a thermally conductive member connected
to the plurality of ultrasonic vibrators; and an electrically insulating thermally conductive member connected to the
endoscopic structure; wherein the thermally conductive member and the electrically insulating thermally conductive
member are connected to each other, wherein the thermally conductive member is an electrically/thermally conductive
member, and wherein the endoscopic structure is made of metal. The thermally conductive member can be considered
to include a first thermally conductive member and a second thermally conductive member. The second thermally
conductive member connects the first thermally conductive member to the electrically insulating thermally conductive
member. The second thermally conductive member has its distal end side connected to the first thermally conductive
member and is disposed to extend in the distal end part to a proximal end side of the endoscopic observation portion.
This endoscope forms the closest prior art for the invention.

SUMMARY OF THE INVENTION

[0015] With the ultrasonic endoscope disclosed in JP5329065B, only a heat release path for releasing the heat gen-
erated from the ultrasonic vibrators and the backing material layer to the exterior member via the thermally conductive
member is taken into account, and hence it is difficult to further improve the heat release effect. Further, with the
technology disclosed in JP5329065B, heat does not stay in the ultrasonic vibrators and the backing material layer;
however, since the heat is released to the exterior member of, for example, SUS, the heat may be released to the inside
of the body cavity near the distal end part of the ultrasonic endoscope. In this case, a temperature rise is suppressed
by a certain degree because the heat is diffused from the exterior member; however, this may involve a problem of an
increase in temperature of the exterior member of the distal end part of the ultrasonic endoscope and an increase in
temperature in the periphery of the distal end part.

[0016] Also, with the ultrasonic endoscope or the like disclosed in JP2009-240755A, a high-frequency treatment tool
is used, and hence a distal end main body case (exterior body) uses an electrically insulating resin. To allow washing,
disinfection, and sterilization of the endoscope, the distal end main body case is required to be chemical resistant, and
typically uses polysulfone, polyphenylsulfone, or polyetherimide. Owing to this, the distal end main body case has low
thermal conductivity, and even through a member with high thermal conductivity is bonded to the electrically insulating
resin, heat is not efficiently released.

[0017] Also, with the technologies disclosed in JP2009-240755A and JP2008-22077A, since heat is finally released
by diffusing the heat to the exterior body, the surface temperature of the exterior body may rise, like the technology
disclosed in JP5329065B.

[0018] Note that, since the technology disclosed in JP2008-22077A is used for a body surface of a subject, even when
heat s diffused and released to the exterior body, the heat can be efficiently released to the outside of the body. However,
if the technology disclosed in JP2008-22077A is applied to the ultrasonic endoscope that is used in a body cavity of a
subject, this may increase the surface temperature of the exterior body. Therefore, it is difficult to satisfy the demand
that the surface temperature of the insertion section is set to the predetermined temperature or lower.

[0019] Presently, in order to improve diagnostic accuracy of an ultrasonic endoscope, the transmission output of
ultrasonic waves is increased by laminating ultrasonic transducers (vibrators), and reception sensitivity is increased by
increasing the number of ultrasonic vibrators.

[0020] As the result, the amount of heat released from the ultrasonic vibrators is increased, and due to the heat
generated from the ultrasonic vibrators, the temperature of the insertion section that contacts a body cavity wall, in
particular, the temperature of the distal end part at which the ultrasonic vibrators are disposed may be increased.
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[0021] Further, with the ultrasonic endoscope, to improve diagnostic accuracy by improving image quality or the like
of an ultrasound image to be obtained, the driving voltage for driving the ultrasonic vibrators may be increased, in addition
toincreasing the reception sensitivity. However, with such an ultrasonic endoscope, the heat generated from the ultrasonic
vibrators (ultrasonic transducers) due to the increase in the driving voltage may cause a further temperature rise.
[0022] As described above, to improve the diagnostic accuracy by improving the image quality or the like of the
ultrasound image, when the number of the ultrasonic vibrators is increased, when the driving voltage of the ultrasonic
vibrators is increased, or when the transmission output of ultrasonic waves is increased, the technologies disclosed in
JP5329065B, JP2009-240755A, and JP2008-22077A involve problems. The problems are possibly increasing the am-
bient temperatures, such as the ambient temperature of the distal end part of the ultrasonic endoscope that directly
contacts the inside of a living body such as a human body, and the ambient temperature of the exterior member, to
allowable temperatures or higher.

[0023] It is required to suppress heat generation and a temperature rise while the diameter of the insertion section
and the size of the distal end part are held small, and a significant issue is how the heat generated from the ultrasonic
vibrators is released.

[0024] Here, a metal endoscopic structure in an ultrasonic endoscope has large thermal capacity and high thermal
conductivity, and hence by releasing the heat generated from ultrasonic vibrators to the metal endoscopic structure via
a thermally conductive member such as a copper foil, the heat can be released to the proximal end side of the endoscope.
However, since a voltage in a range from 10 V to 100 V is applied to the driving signal for driving the ultrasonic vibrators,
the ultrasonic vibrator structure including the copper foil is required to be electrically insulated from the endoscopic
structure. Thus, it is difficult to release the heat transmitted to the copper foil with high thermal conductivity, to the
endoscopic structure.

[0025] The presentinvention addresses the above-described problems of related art, and it is an object of the present
invention to provide an ultrasonic endoscope that has a heat release structure that transmits the heat generated from
ultrasonic vibrators to, for example, an electrically conductive endoscopic structure which is housed in a distal end part
and which can efficiently release the heat from the electrically conductive endoscopic structure, while the diameter of
an insertion section is held small, the size of the distal end part is held small, and electric safety is secured; that can
prevent a burn of an alimentary canal by suppressing a temperature rise of surface of the ultrasonic vibrators; and as a
result, that can improve diagnostic accuracy in ultrasonic diagnosis.

[0026] To attain the above-described object, an ultrasonic endoscope according to claim 1 is provided.

[0027] Preferably, the electrically insulating thermally conductive member is removably connected to the thermally
conductive member or the endoscopic structure.

[0028] Preferably, the thermally conductive member has an exposed portion exposed to the endoscopic structure,
and the exposed portion is covered with an electrically insulating coating member.

[0029] Preferably, the electrically insulating thermally conductive member has a withstand voltage of 1.5 kV or higher.
[0030] Preferably, the electrically insulating thermally conductive member has a thickness of 3 mm or smaller.
[0031] Preferably, the electrically insulating thermally conductive member has a thermal conductivity of 0.5 W/mK or
higher.

[0032] Preferably, the endoscopic structure is an erecting base component, a forceps pipe line component, or a distal-
end-side ring component of an angle sub-assembly.

[0033] Preferably, at least one of the erecting base component or the forceps pipe line component is disposed on a
proximal end side of the ultrasonic endoscope with respect to the plurality of ultrasonic vibrators.

[0034] Preferably, the thermally conductive member has a thermal conductivity of 0.5 W/mK or higher.

[0035] Preferably, the ultrasonic endoscope further includes a plurality of ultrasonic cables individually connected to
the plurality of ultrasonic vibrators; and a cable insertion hole that are provided in the distal end part and through which
the plurality of ultrasonic cables are inserted. Preferably, the thermally conductive member is partly disposed in the cable
insertion hole.

[0036] Preferably, the second thermally conductive member is disposed in the cable insertion hole.

[0037] Preferably, the electrically insulating thermally conductive member is a wall of the cable insertion hole that
contacts an electrically conductive structural body of the endoscopic structure, and the wall has a thickness of 3 mm or
smaller.

[0038] Preferably, the electrically insulating thermally conductive member is a thermally conductive ceramic screw
that attaches the thermally conductive member to an electrically conductive structural body of the endoscopic structure,
and a distal end portion of the screw contacts the electrically conductive structural body.

[0039] Preferably, the distal end part has an electrically insulating exterior member, and the endoscopic structure is
housed in or connected to the exterior member.

[0040] Preferably, the plurality of ultrasonic vibrators are convex type or radial type.

[0041] With the present invention, the ultrasonic endoscope can be provided that has a heat release structure that
transmits the heat generated from the ultrasonic vibrators to, for example, the electrically conductive endoscopic structure
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which is housed in the distal end part and which can efficiently release the heat from the electrically conductive endoscopic
structure, while the diameter of the insertion section is held small, the size of the distal end part is held small, and electric
safety is secured; that can prevent a burn of an alimentary canal by suppressing a temperature rise of surfaces of the
ultrasonic vibrators; and as a result, that can improve diagnostic accuracy in ultrasonic diagnosis.

BRIEF DESCRIPTION OF THE DRAWINGS
[0042]

Fig. 1 is a schematic configuration diagram showing an example of a configuration of an ultrasonic inspection system
that uses an ultrasonic endoscope according to an embodiment of the present invention;

Fig. 2 is a partial enlarged perspective view showing configurations of a distal end part and a bending part of the
ultrasonic endoscope shown in Fig. 1;

Fig. 3 is a partial enlarged plan view showing the distal end part of the ultrasonic endoscope shown in Fig. 1;

Fig. 4 is a schematic longitudinal section of the distal end part of the ultrasonic endoscope shown in Fig. 3 when
cut along the center line in a longitudinal direction thereof;

Fig. 5 is a longitudinal section schematically showing an example of a thermal protection structure of the distal end
part of the ultrasonic endoscope shown in Fig. 3 when cut in the longitudinal direction thereof;

Fig. 6 is a transverse section schematically showing an example of an ultrasonic observation portion of the distal
end part of the ultrasonic endoscope shown in Fig. 4;

Fig. 7 is a cross section schematically showing a configuration of an example of a coaxial cable that is used for an
ultrasonic observation portion of the distal end part of the ultrasonic endoscope shown in Fig. 4;

Fig. 8 is a cross section schematically showing an example of a shield cable composed of a plurality of coaxial
cables that are used for the ultrasonic observation portion of the distal end part of the ultrasonic endoscope shown
in Fig. 4;

Fig. 9 is a perspective view schematically showing an example of an erecting base assembly of the distal end part
shown in Fig. 2;

Fig. 10is aside view showing an erecting lever of alever housing portion of the erecting base assembly shown in Fig. 9;
Fig. 11 is a partial exploded perspective view schematically showing a connecting portion between the erecting
base assembly of the distal end part and the bending part shown in Fig. 2;

Fig. 12 is a longitudinal section schematically showing another example of a heat release structure of the distal end
part of the ultrasonic endoscope shown in Fig. 4;

Fig. 13 is a longitudinal section schematically showing still another example of a heat release structure of the distal
end part of the ultrasonic endoscope shown in Fig. 4;

Fig. 14 is a longitudinal section schematically showing yet another example of a heat release structure of the distal
end part of the ultrasonic endoscope shown in Fig. 4;

Fig. 15 is a partial enlarged plan view showing an example of a distal end part of an ultrasonic endoscope according
to another embodiment not forming part of the present invention;

Fig. 16 is a longitudinal section schematically showing an example of the distal end part of the ultrasonic endoscope
shown in Fig. 15;

Fig. 17 is a longitudinal section schematically showing an example of a heat release structure of the distal end part
of the ultrasonic endoscope shown in Fig. 15;

Fig. 18 is a longitudinal section schematically showing another example of a heat release structure of the distal end
part of the ultrasonic endoscope shown in Fig. 15;

Fig. 19 is a partial enlarged plan view schematically showing a distal end part of an insertion section of an ultrasonic
endoscope according to still another embodiment not forming part of the present invention; and

Fig. 20 is a partial longitudinal section of the distal end part of the insertion section of the ultrasonic endoscope
shown in Fig. 19.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0043] An ultrasonic endoscope according to the present invention is described below in detail based on preferred
embodiments and embodiments not forming part of the invention shown in the accompanying drawings.

First Embodiment

[0044] Fig. 1 is a schematic configuration diagram showing an example of a configuration of an ultrasonic inspection
system that uses an ultrasonic endoscope according to a first embodiment of the present invention. Fig. 2 is a partial
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enlarged perspective view showing configurations of a distal end part and a bending part of the ultrasonic endoscope
shown in Fig. 1. Fig. 3 is a partial enlarged plan view showing the distal end part and its periphery of the ultrasonic
endoscope shown in Fig. 1.

[0045] An ultrasonic inspection system 10 shown in Fig. 1 enables the gallbladder or the pancreas, which is difficult
to be observed by an ultrasonic inspection from a body surface of a subject such as a patient, to be observed through
an alimentary canal, such as the esophagus, stomach, duodenum, small intestine, large intestine, or the like, which is
a body cavity of the subject. The ultrasonic inspection system 10 inserts an ultrasonic endoscope according to the
presentinvention having an ultrasonic observation portion that includes a plurality of ultrasonic vibrators and that acquires
an ultrasonic tomographic image (hereinafter referred to as ultrasound image), and an endoscopic observation portion
that acquires an endoscope optical image (hereinafter referred to as endoscope image), into a body cavity of a subject;
and acquires an ultrasound image of an observation target region of the subject while observing an endoscope image
of the subject.

[0046] Also, in the ultrasonic endoscope of the present invention, a thermally conductive member, such as a copper
foil or the like that gives roles of a shield and a heat release effect to side surfaces of the plurality of ultrasonic vibrators
that generate heat during an ultrasonic inspection, for example, an electrically/thermally conductive member is disposed.
The heat transmitted from the ultrasonic vibrators to the thermally conductive member such as the copper foil is efficiently
released, an increase in heat of the surfaces of the ultrasonic vibrators is suppressed, and hence a thermal burn of an
alimentary canal can be prevented from occurring.

[0047] Thus, according to the presentinvention, for example, a copper foil, or an electrically conductive member having
high thermal conductivity and connected to a copper foil, that is, an electrically/thermally conductive member is disposed
in an exterior member (distal end case) of a distal end main body, preferably, at a position as close as possible to an
endoscopic structure having high thermal conductivity and disposed in an electrically insulating exterior member, for
example, a metal endoscopic structure. With this configuration, the heat is transmitted from the plurality of ultrasonic
vibrators to the endoscopic structure via the electrically/thermally conductive member, such as the copper foil, and is
released from the endoscopic structure. At this time, according to the present invention, to further secure electric safety,
an electrically insulating thermally conductive member is disposed between the metal endoscopic structure and the
thermally conductive member such as a copper foil, and a thermally conductive electrically insulating layer is provided
between the thermally conductive member such as the copper foil and the metal endoscopic structure. Accordingly, the
heat is transmitted to the endoscopic structure while electric insulation is secured.

[0048] Thatis, accordingto the presentinvention, the destination to which the heat of the plurality of ultrasonic vibrators
is released is not the exterior member, but the endoscopic structure thatis housed in or connected to the exterior member.
Thus, the exterior member is only required to have electrically insulating properties, does not have to have high thermal
conductivity, and may be made of a known resin material conventionally used for an ultrasonic endoscope, for example,
polysulfone, polyphenylsulfone, or polyetherimide which is disclosed in JP2009-240755A and having low thermal con-
ductivity.

[0049] Accordingto the presentinvention, the exterior member is only required to have electrically insulating properties
because if the exterior member does not have electrically insulating properties and is electrically conductive, heat is
transmitted to a subject such as a human body and a burn such as a moderate-temperature burn may occur. Also, since
a high driving voltage is applied to the ultrasonic vibrators, if electric current leaks to an electrically conductive exterior
member, the electric current may also possibly leak to a human body.

[0050] As shown in Fig. 1, the ultrasonic inspection system 10 includes an ultrasonic endoscope 12 according to the
first embodiment of the present invention having a heat release structure at a distal end part thereof, an ultrasonic
processor device 14 that generates an ultrasound image, an endoscopic processor device 16 that generates an endo-
scope image, a light source device 18 that supplies illumination light that illuminates a body cavity to the ultrasonic
endoscope 12, and a monitor 20 that displays the ultrasound image and/or the endoscope image.

[0051] The ultrasonic inspection system 10 further includes a water supply tank 21a that stores washing water or the
like, and a suction pump 21b that sucks an object to be sucked in the body cavity (including supplied washing water and
so forth). Although not shown, the ultrasonic inspection system 10 may further include a supply pump or the like that
supplies washing water in the water supply tank 21a or gas such as the outside air to a pipe line (not shown) in the
ultrasonic endoscope 12.

[0052] First, as shown in Figs. 1 to 3, the ultrasonic endoscope 12 according to the present invention has an ultrasonic
observation portion 36 including a heat release structure (70: see Figs. 5 to 6) being a feature of the present invention,
and an endoscopic observation portion 38 at a distal end part 40, image captures the inside of a body cavity of a subject,
and acquires an ultrasound image (echo signal) and an endoscope image (image signal).

[0053] The ultrasonic endoscope 12 is composed of an insertion section 22 that includes the ultrasonic observation
portion 36 and the endoscopic observation portion 38 at the distal end part, and that is inserted into the body cavity of
the subject; an operation section 24 that is connected to a proximal end part of the insertion section 22 and with which
an operator, such as a doctor or a technician, performs an operation; and a universal cord 26 having one end connected
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to the operation section 24.

[0054] In the operation section 24, although described later, an erecting operation lever 27 that operates an erecting
base 84 provided at a treatment tool lead-out portion 76 of the endoscopic observation portion 38, an air/water supply
button 28a that opens and closes an air/water supply pipe line (not shown) from the water supply tank 21a, and a suction
button 28b that opens and closes a suction pipe line (not shown) from the suction pump 21b are disposed side by side;
and a pair of angle knobs 29, 29, and a treatment tool insertion port (forceps port) 30 are provided.

[0055] In this case, the water supply tank 21a is for storing washing water or the like that is supplied to the air/water
supply pipe line in the ultrasonic endoscope 12 for washing the endoscopic observation portion 38 and so forth of the
ultrasonic endoscope 12. Note that the air/water supply button 28a is used for ejecting gas such as the air and water
such as the washing water that are supplied through the air/water supply pipe line from the water supply tank 21a, from
the endoscopic observation portion 38 on the distal end side of the insertion section 22.

[0056] The suction pump 21b sucks the suction pipe line (not shown) for sucking the object to be sucked in the body
cavity (including supplied washing water and so forth) from the distal end side of the ultrasonic endoscope 12. The
suction button 28b is used for sucking the object to be sucked in the body cavity from the distal end side of the insertion
section 22 with the sucking force by the suction pump 21b.

[0057] Also, the treatment tool insertion port 30 allows a treatment tool, such as forceps, a puncture needle, or a
surgical knife, to be inserted therethrough.

[0058] The other end part of the universal cord 26 is provided with an ultrasonic connector 32a that is connected to
the ultrasonic processor device 14, an endoscope connector 32b that is connected to the endoscopic processor device
16, and a light source connector 32c that is connected to the light source device 18. The ultrasonic endoscope 12 is
removably connected to the ultrasonic processor device 14, the endoscopic processor device 16, and the light source
device 18 respectively through the connectors 32a, 32b, and 32c. The light source connector 32c¢ is also connected to
an air/water supply tube 34a for connection with the water supply tank 21a, and a suction tube 34b for connection with
the suction pump 21b.

[0059] The insertion section 22 is composed of, in order from the distal end side, the distal end part (distal end rigid
part) 40 that is formed of a rigid member and has the ultrasonic observation portion 36 and the endoscopic observation
portion 38; a bending part 42 that is connected to the proximal end side of the distal end part 40, that is formed of a
plurality of bending pieces coupled to one another, and that is bendable; and a soft part 44 that couples the proximal
end side of the bending part 42 with the distal end side of the operation section 24, and that is thin, long, and flexible.
[0060] As shown in Fig. 2, the bending part 42 has an angle ring structure in which a plurality of angle rings (nodal
rings) 43 each formed in a ring-like shape are pivotally connected to one another in an axial direction. A plurality of
operating wires (not shown) are disposed in the angle rings 43 at a predetermined interval in the axial direction of inner
peripheral surfaces of the angle rings 43. The proximal ends of the operating wires are connected to a pulley (not shown)
that is rotated by the pair of angle knobs 29, 29 provided at the operation section 24. Thus, when the pair of angle knobs
29, 29 are rotationally operated and the pulley is rotated, the operating wires are pulled and the bending part 42 bends
in a desirable direction. By operating the pair of angle knobs 29, 29 as described above, the bending part 42 is remotely
operated to bend and the distal end part 40 can be headed in a desirable direction.

[0061] In addition, a balloon into which an ultrasound conveyance medium (for example, water or oil) that covers the
ultrasonic observation portion 36 is injected may be removably attached to the inside of the distal end part 40. Since
ultrasonic waves and echo signals are markedly attenuated in the air, the balloon is inflated by injecting the ultrasound
conveyance medium into the balloon, and the inflated balloon is brought into contact with an observation target region.
Thus, the air is eliminated from the area between an ultrasonic vibrator (ultrasonic transducer) array 50 of the ultrasonic
observation portion 36 and the observation target region, and the attenuation in ultrasonic waves and echo signals can
be prevented.

[0062] The ultrasonic processor device 14 generates and supplies an ultrasonic signal (data) for causing the ultrasonic
vibrator array 50 of the ultrasonic observation portion 36 of the distal end part 40 of the insertion section 22 of the
ultrasonic endoscope 12 to generate ultrasonic waves. An echo signal (data) is reflected from the observation target
region on which ultrasonic waves have been emitted. The ultrasonic processor device 14 receives and acquires the
echo signal by using the ultrasonic vibrator array 50. The ultrasonic processor device 14 generates an ultrasound image
that is displayed on the monitor 20 by performing various signal (data) processing on the acquired echo signal.

[0063] With the endoscopic processor device 16, the endoscopic observation portion 38 of the distal end part 40 of
the insertion section 22 of the ultrasonic endoscope 12 receives and acquires a image signal (data) acquired from the
observation target region illuminated with the illumination light from the light source device 18. The endoscopic processor
device 16 generates an endoscope image that is displayed on the monitor 20 by performing various signal (data)
processing and image processing on the acquired image signal.

[0064] The processor devices 14 and 16 may be composed of a processor of, for example, a personal computer (PC).
[0065] To image capture the observation target region in the body cavity by the endoscopic observation portion 38 of
the ultrasonic endoscope 12 and to acquire an image signal, the light source device 18 generates illumination light, such
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as white light that consists of three primary colors of light of red light (R), green light (G), and blue light (B), or specific
wavelength light; supplies the generated illumination light to the ultrasonic endoscope 12, theillumination light propagating
on a light guide (not shown) or the like in the ultrasonic endoscope 12; emits the propagating light from the endoscopic
observation portion 38 of the distal end part 40 of the insertion section 22 of the ultrasonic endoscope 12; and illuminates
the observation target region in the body cavity.

[0066] The monitor 20 receives respective image signals generated by the ultrasonic processor device 14 and the
endoscopic processor device 16, and displays an ultrasound image and an endoscope image. When the ultrasound
image and the endoscope image are to be displayed, only one of the images may be selectively displayed, or both the
images may be simultaneously displayed on the monitor 20. A monitor for displaying an ultrasound image and a monitor
for displaying an endoscope image may be individually provided. Alternatively, an ultrasound image and an endoscope
image may be displayed in any other desirable form.

[0067] The configurations of the distal end part and the bending part of the insertion section of the ultrasonic endoscope
are described below in detail with reference to Figs. 4 to 6, in addition to Figs. 2 and 3.

[0068] Fig. 4 is a schematic longitudinal section of the distal end part of the ultrasonic endoscope shown in Fig. 3
when cut along the center line in a longitudinal direction thereof. Fig. 5 is a longitudinal section schematically showing
an example of a thermal protection structure of the distal end part of the ultrasonic endoscope shown in Fig. 3 when cut
in the longitudinal direction thereof. Fig. 6 is an arrow view taken along line VI-VI in Fig. 4, and is a transverse section
schematically showing an example of the ultrasonic observation portion of the distal end part of the ultrasonic endoscope
shown in Fig. 4.

[0069] As shown in Figs. 2 to 3, the distal end part 40 of the ultrasonic endoscope 12 is provided with the ultrasonic
observation portion 36 for acquiring an ultrasound image on the distal end side, and the endoscopic observation portion
38 for acquiring an endoscope image on the proximal end side. The ultrasonic observation portion 36 and the endoscopic
observation portion 38 are attached to and held by an exterior member 41 made of a rigid member such as a hard resin
and serving as a distal end main body of the distal end part 40 of the ultrasonic endoscope 12.

[0070] The ultrasonic observation portion 36 is composed of an ultrasonic vibrator unit 46, and the exterior member
41 to which the ultrasonic vibrator unit 46 is attached and by which the ultrasonic vibrator unit 46 is held.

[0071] The endoscopic observation portion 38 is composed of, for example, a treatment tool lead-out portion 76, an
observation window 78, an illumination window 80 (80a, 80b), and a washing (air/water supply) nozzle 82. The treatment
tool lead-out portion 76 is provided at the center of the endoscopic observation portion 38, and has the erecting base
84 that changes a protruding direction of a treatment tool, and an erecting base housing portion 86 that houses the
erecting base 84 and has a recessed shape. Also, the erecting base housing portion 86 is provided with a treatment
tool lead-out port 88 that leads the treatment tool to the outside. In the illustrated example, the endoscopic observation
portion 38 has inclined surfaces 77a and 77b on both left and right sides of the treatment tool lead-out portion 76 when
viewed from the ultrasonic observation portion 36 side on the distal end side. The inclined surfaces 77a and 77b face
obliquely upper sides with respect to the distal end side. On the inclined surface 77a on the right side in the figure, the
observation window 78, the washing nozzle 82, and the illumination window 80a are disposed sequentially from above.
On the inclined surface 77b on the right side in the figure, the illumination window 80b is disposed.

[0072] In the example shown in Fig. 2, the treatment tool lead-out port 88 (or the treatment tool lead-out portion 76)
is provided at the endoscopic observation portion 38. However, the present invention is not particularly limited to the
illustrated example. The treatment tool lead-out port 88 may be provided at any location as far as the location is on the
distal end side (the bending part 42 side) of the ultrasonic endoscope 12 with respect to the plurality of ultrasonic vibrators
(48: see Figs. 4 and 5) of the ultrasonic observation portion 36. For example, the treatment tool lead-out port 88 may
be provided between the ultrasonic observation portion 36 and the endoscopic observation portion 38, or may be provided
at a position further on the proximal end side with respect to the endoscopic observation portion 38.

[0073] That is, the ultrasonic endoscope to which the heat release structure according to the present invention is
applied has to be an ultrasonic endoscope having a treatment tool lead-out port disposed on the proximal end side with
respect to the ultrasonic vibrators.

[0074] The ultrasonic observation portion 36 is described next with reference to Figs. 4 and 5.

[0075] As shown in Figs. 4 and 5, the ultrasonic vibrator unit 46 that constitutes the ultrasonic observation portion 36
has the ultrasonic vibrator array 50 consisting of the plurality of ultrasonic vibrators (transducers) 48, an electrode part
52 including a plurality of individual electrodes 52a, a cable wiring portion 56 including a plurality of connection portions
56a, a ground bar 57, and a copper foil 60.

[0076] As shown in Fig. 4, the electrode part 52 is provided on an outer surface or an inner surface of the ultrasonic
vibrator array 50. The plurality of individual electrodes 52a of the electrode part 52 are individually connected to the
plurality of ultrasonic vibrators 48. A backing material layer 54 supports the respective ultrasonic vibrators 48 of the
ultrasonic vibrator array 50 from the lower surface side. The cable wiring portion 56 is electrically connected to the
plurality of individual electrodes 52a of the electrode part 52. The plurality of connection portions 56a of the cable wiring
portion 56 are connected to signal lines 58a of a plurality of coaxial cables 58 through wiring. The ground bar 57 is
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disposed below the backing material layer 54 on the side opposite to the ultrasonic vibrator array 50. The ground bar
57 is connected to shield members 58c¢ of the plurality of coaxial cables 58.

[0077] As shown in Fig. 5, the copper foil 60 is a thermally conductive member connected to the plurality of ultrasonic
vibrator arrays 50, is bonded to either surfaces, both outer side surfaces, or a rear surface side (on the side of the backing
material layer 54 opposite to the ultrasonic vibrators 48) of the plurality of ultrasonic vibrators 48 or the backing material
layer 54, and extends to the endoscopic observation portion 38 via the lower side of the backing material layer 54 on
the side opposite to the ultrasonic vibrator array 50. The copper foil 60 shields the plurality of ultrasonic vibrators 48 and
also releases the heat generated from the plurality of ultrasonic vibrators 48 and the backing material layer 54.

[0078] According to the first embodiment of the present invention, one end of an electrically/thermally conductive
member 61 is connected to the copper foil 60; and the other end of the electrically/thermally conductive member 61, in
the endoscopic observation portion 38, passes through a cable insertion hole 73 through which a shield cable 72 that
binds the plurality of coaxial cables 58 being an ultrasonic cable according to the present invention is inserted, extends
to the proximal end side of the endoscopic observation portion 38, passes through an opening 73a in an upper wall
surface of the cable insertion hole 73, is folded back, extends to an erecting base assembly 92 composed of the erecting
base 84 constituting the endoscopic observation portion 38, and is thermally connected to the erecting base assembly
92 via an electrically insulating thermally conductive member 62. In this case, the copper foil 60, the electrically/thermally
conductive member 61, and the electrically insulating thermally conductive member 62 constitute a heat release structure
70 that is a feature of the present invention that releases the heat generated from the plurality of ultrasonic vibrators 48
and the backing material layer 54 to an erecting base component according to the present invention that is an electrically
conductive endoscopic structure according to the present invention, for example, to a base portion 96 of the erecting
base assembly 92 made of metal. The details of the heat release structure 70 will be described later.

[0079] Thus, with the heat release structure 70 that is a feature of the present invention, the heat generated from the
plurality of ultrasonic vibrators 48 and the backing material layer 54 is released to the erecting base assembly 92 via
the copper foil 60, the electrically/thermally conductive member 61, and the electrically insulating thermally conductive
member 62. The heat transmitted to the erecting base assembly 92 may be further released to an angle sub-assembly
according to the present invention of the bending part 42 that is an electrically conductive endoscopic structure according
to the present invention electrically and thermally connected to the erecting base assembly 92, for example, the plurality
of angle rings 43, a lever operating wire 110 that is an electrically conductive endoscopic structure according to the
present invention, and/or an electrically conductive member in a forceps tube 114; and the heat may be further released
from the operation section 24 to the outside of the subject via the insertion section 22.

[0080] According to the present invention, electrically connecting two members represents bringing the two members
into direct contact with each other and fixing the two members to each other, or fixing the two members to each other
by soldering or by joining the two members with an electrically conductive adhesive or the like, so as to allow electric
current to smoothly flow between the two members.

[0081] Also, thermally connecting two members represents bringing the two members into direct contact with each
other and fixing the two members to each other, or fixing the two members to each other by soldering or by joining the
two members with an electrically conductive adhesive or the like, so as to transmit heat between the two members and
to allow the heat to be smoothly transmitted from one member to the other member.

[0082] The ultrasonic vibrator unit 46 further has an acoustic matching layer 64 laminated on the ultrasonic vibrator
array 50, and an acoustic lens 66 laminated on the acoustic matching later 64. That is, the ultrasonic vibrator unit 46
consists of a laminated body 68 of the acoustic lens 66, the acoustic matching later 64, the ultrasonic vibrator array 50,
and the backing material layer 54.

[0083] The acoustic matching layer 64 is provided for acoustic impedance matching between a subject such as a
human body and the ultrasonic vibrators 48.

[0084] The acoustic lens 66 attached on the acoustic matching layer 64 is for converging the ultrasonic waves emitted
from the ultrasonic vibrator array 50 toward the object target portion. The acoustic lens 66 consists of, for example, a
silicone-based resin (millable-based silicone rubber (HTV rubber), liquid silicone rubber (RTV rubber), or the like), a
butadiene-based resin, a polyurethane-based resin, or the like. To secure the acoustic impedance matching between
the subject and the ultrasonic vibrators 48 by the acoustic matching layer 64, and hence to increase transmittance of
ultrasonic waves, the acoustic lens 66 has mixed therein powder of, for example, titanium oxide, alumina, or silica if
required.

[0085] The ultrasonic vibrator array 50 is an array of a plurality of channels, for example, 48 to 192 channels (CH)
consisting of a plurality of, for example, 48 to 192 rectangular-parallelepiped ultrasonic vibrators (transducers) 48 which
are arranged in an arcuate form to face the outside.

[0086] Thatis, the ultrasonic vibrator array 50 consists of the plurality of ultrasonic vibrators 48 arranged in, for example,
a one-dimensional array at a predetermined pitch, like the illustrated example. The ultrasonic vibrators 48 that constitute
the ultrasonic vibrator array 50 are arranged at an equivalent interval in a protruding curve form in the axial direction of
the distal end part 40 (longitudinal axial direction of the insertion section 22) as described above. Further, the ultrasonic
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vibrators 48 are successively driven on the basis of the driving signal input from the ultrasonic processor device 14.
Thus, convex electronic scanning is performed in a range in which the ultrasonic vibrators 48 shown in Fig. 2 are arranged,
as a scanning range.

[0087] The ultrasonic vibrator array 50 is disposed in an inclined manner such that the length thereof in the longitudinal
direction of the ultrasonic vibrators 48 orthogonal to the AZ direction (EL (elevation) direction) is smaller than the length
thereof in the parallel direction parallel to the bottom surface of the backing material layer 54 (AZ (azimuth) direction)
and that the rear end side thereof protrudes. As shown in Fig. 6, the ultrasonic vibrators 48 have a configuration in which
electrodes are formed on a bottom surface of a piezoelectric thick film of, for example, lead zirconate titanate (PZT) or
polyvinylidene fluoride (PVDF). One of the electrodes is the individual electrode 52a individually and independently
provided for each of the ultrasonic vibrators 48, and the other electrode is the common electrode (for example, ground
electrode) 52b common to all the ultrasonic vibrators 48. In the illustrated example, the plurality of individual electrodes
52a are individually provided at lower surfaces on the inner sides of the plurality of ultrasonic vibrators 48, and are
individually electrically connected to a plurality of wiring (not shown) of the cable wiring portion 56. Note that the plurality
of wiring (not shown) of the cable wiring portion 56 are individually electrically connected to the plurality of connection
portions 56a. In contrast, in the illustrated example, the common electrode 52b is provided on upper surfaces of end
portions of the ultrasonic vibrators 48 and is connected to the ground bar 57. The plurality of individual electrodes 52a
and the common electrode 52b constitute the electrode part 52.

[0088] Although not shown, the gap between two adjacent ultrasonic vibrators 48 is filled with a filling material such
as an epoxy resin.

[0089] With the ultrasonic vibrator unit 46 of the ultrasonic observation portion 36, the respective ultrasonic vibrators
48 of the ultrasonic vibrator array 50 are driven, and a voltage is applied to both the electrodes 52a and 52b of the
ultrasonic vibrators 48. When the voltage is applied, the piezoelectric bodies vibrate and successively generate ultrasonic
waves, and emit the ultrasonic waves toward the observation target region of the subject. The plurality of ultrasonic
vibrators 48 are successively driven using an electronic switch such as a multiplexer, and hence scanning is performed
with the ultrasonic waves in a scanning range along a curved surface on which the ultrasonic vibrator array 50 is disposed,
or for example, in a range by several tens of millimeters from the center of curvature radius of the curved surface.
Consequently, each of the ultrasonic vibrators 48 of the ultrasonic vibrator array 50 generates heat when generates
ultrasonic waves, and further the backing material layer 54 generates heat due to an effect of the ultrasonic waves.
[0090] Also, when the ultrasonic vibrator array 50 receives the echo signal (ultrasonic echo) reflected from the obser-
vation target region, the piezoelectric body vibrates and generates a voltage. The ultrasonic vibrator array 50 outputs
the voltage, as an electric signal (ultrasound detection signal) corresponding to the received ultrasonic echo, to the
ultrasonic processor device 14. The electric signal is subjected to various signal processing by the ultrasonic processor
device 14, and then displayed as an ultrasound image on the monitor 20.

[0091] As shown in Figs. 4 and 6, the electrode part 52 consists of the plurality of (48 to 192) individual electrodes
52a that are provided in an arcuate form at a lower surface on the inner side of the ultrasonic vibrator array 50 (the
respective ultrasonic vibrators 48) being perpendicular to the arcuate surface formed by the arrangement of the plurality
of (48 to 192) ultrasonic vibrators 48, and that have electric continuity individually with the plurality of (48 to 192) ultrasonic
vibrators 48. Note that the electrode part 52 may include the common electrode 52b of the plurality of ultrasonic vibrators
48. According to the present invention, being perpendicular is not limited to 90 degrees, and includes being substantially
perpendicular, for example, 90+5 degrees, that is, angles in a range from 85 degrees to 95 degrees.

[0092] In Fig. 4, the plurality of individual electrodes 52a arranged in the arcuate form and the electrode part 52
consisting of the individual electrodes 52a are indicated by broken lines for easier understanding although these are
hidden by the backing material layer 54 and are not actually viewed.

[0093] In the example shown in Fig. 6, the electrode part 52 is provided in two rows at the lower surface on the inner
side of the ultrasonic vibrator array 50 being perpendicular to the arrangement surface of the plurality of ultrasonic
vibrators 48. However, when the number of the ultrasonic vibrators 48 is small, the number of rows may be one, of when
the plurality of ultrasonic vibrators 48 are arranged in multiple rows in the longitudinal direction, the number of rows may
be two ore more. The electrode part 52 may be also provided at both outer side surfaces or either outer side surface in
the longitudinal direction of the ultrasonic vibrator array 50, in addition to the lower surface on the inner side of the
ultrasonic vibrator array 50. Alternatively, the electrode part 52 may be provided at the lower surface on the inner side
of the ultrasonic vibrator array 50 by one row or more, and at either or both outer side surfaces of the ultrasonic vibrator
array 50.

[0094] A larger number of the ultrasonic vibrators 48 is more preferable, and hence the plurality of individual electrodes
52a are preferably provided in multiple rows at the lower surface on the inner side of the ultrasonic vibrator array 50,
and/or at both outer side surfaces of the ultrasonic vibrator array 50.

[0095] In the example shown in Fig. 6, the plurality of individual electrodes 52a are composed of individual electrodes
provided on the end surface side in the longitudinal direction of the respective ultrasonic vibrators 48; however, the
present invention is not limited thereto. Electrodes that are different from the individual electrodes 52a and that are
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connected to the individual electrodes 52a through wiring may be employed as long as the electrodes have electric
continuity with the individual electrodes 52a of the ultrasonic vibrators 48. Also, while the electrode part 52 directly
includes the common electrode, the electrode part 52 may include an electrode connected to the common electrode
52b through wiring.

[0096] The plurality of individual electrodes 52a and the common electrode 52b of the electrode part 52 are preferably
provided as electrode pads.

[0097] As shown in Figs. 4 and 6, the backing material layer 54 consists of a backing material disposed on the inner
side with respect to the arrangement surface of the plurality of ultrasonic vibrators 48, that is, at the rear surface (lower
surface) of the ultrasonic vibrator array 50, and is a layer of a member that supports the plurality of ultrasonic vibrators
48 arranged in the array form. The backing material layer 54 has an upper surface (upper side surface) formed in a
shape with a protruding arcuate section.

[0098] In the example shown in Fig. 6, the backing material layer 54 has a configuration in which a plurality of wiring
(not shown) of the cable wiring portion 56 connected to the plurality of individual electrodes 52a of the electrode part 52
are embedded therein. The plurality of connection portions 56a of the cable wiring portion 56 protrude downward from
the backing material layer 54.

[0099] The backing material that constitutes the backing material layer 54 functions as a cushion material that flexibly
supports the respective ultrasonic vibrators 48 of the ultrasonic vibrator array 50. Hence, the backing material consists
of a material having stiffness such as hard rubber, and an ultrasound attenuating material (ferrite, ceramic, etc.) is added
to the material if required.

[0100] Thus, the ultrasonic vibrator array 50 is configured such that, in the illustrated example, the plurality of rectan-
gular-parallelepiped ultrasonic vibrators 48 are arranged on the arcuate outer surface which is the upper surface with
the protruding arcuate section of the cylindrical backing material layer 54, in such a way that the longitudinal directions
of the ultrasonic vibrators 48 extend parallel to each other, preferably at an equivalent interval. In other words, the
ultrasonic vibrator array 50 is configured such that the plurality of ultrasonic vibrators 48 are arranged in an arcuate form
to face outward.

[0101] The cable wiring portion 56 has the plurality of wiring (not shown) electrically connected to the plurality of
individual electrodes 52a of the electrode part 52, and the plurality of connection portions 56a that are individually
connected to the plurality of wiring (not shown) and that connect the wiring of the signal lines 58a of the plurality of
coaxial cables 58.

[0102] The cable wiring portion 56 may include the plurality of connection portions 56a at end portions of the plurality
of wiring (not shown) electrically connected to the plurality of individual electrodes 52a of the electrode part 52.

[0103] However, for easy connection to the plurality of individual electrodes 52a of the electrode part 52, the cable
wiring portion 56 is preferably composed of a circuit board, for example, a flexible printed circuit (hereinafter, merely
referred to as FPC), a printed circuit board (hereinafter, PCB), or a printed wired board (hereinafter, PWB). As shown
in Figs. 3 and 4, the cable wiring portion 56 preferably has a plurality of (48 to 192) wiring for electric connection individually
with the plurality of (48 to 192) individual electrodes 52a of the electrode part 52, and a plurality of connection portions
56a that are individually connected to the plurality of (48 to 192) wiring.

[0104] In this case, the cable wiring portion 56 may be composed of a single circuit board, for example, a flexible circuit
board such as FPC; or arigid circuit board, such as PCB or PWB. Further, the cable wiring portion 56 may be composed
of a multilayer circuit board in which a flexible circuit board such as FPC; and a rigid circuit board, such as PCB or PWB,
are integrated. For example, as the cable wiring portion 56, one in which FPC having a plurality of (48 to 192) wiring for
electrically connecting the plurality of (48 to 192) individual electrodes 52a of the electrode part 52, and a rigid circuit
board having a plurality of (48 to 192) connection portions 56a for connecting the signal lines 58a of the plurality of
coaxial cables 58 through wiring are integrated such that the plurality of (48 to 192) wiring are individually connected to
the plurality of (48 to 192) connection portions 56a may be used.

[0105] Thus, the plurality of wiring of the cable wiring portion 56 can be easily individually electrically connected to the
plurality of individual electrodes 52a of the electrode part 52 of the ultrasonic vibrator array 50.

[0106] In this case, the electric connection between the plurality of wiring of the cable wiring portion 56 and the plurality
of individual electrodes (electrode pads) 52a of the electrode part 52 of the ultrasonic vibrator array 50 may be provided
by using an anisotropic electrically conductive sheet or anisotropic electrically conductive paste, or may be provided by
heat seal. The electric connection is not limited to the above-described connection method, and may use any method
as far as the connection method does not degrade workability of wiring and does not raise the degree of difficulty of
working processes. Specifically, a known method, such as wire bonding or soldering, may be used.

[0107] Accordingly, an ultrasonic endoscope using an ultrasonic vibrator unit having a wiring structure can be provided
in which the wiring work for the ultrasonic vibrators can be improved in simplification, efficiency, and workability; the
ultrasonic vibrator array can be downsized; workability is good when the respective electrodes of the ultrasonic vibrator
array are connected to the multiple cables through wiring; the level of difficulty of the working process is low; a load is
less applied to the cables; and the risk of disconnection is low.
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[0108] As shown in Fig. 7, the coaxial cable 58 used for the present invention includes a signal line 58a at the center,
a first electrically insulating layer 58b on the outer periphery of the signal line 58a, a shield member 58c on the outer
periphery of the first electrically insulating layer 58b, and a second electrically insulating layer 58d on the outer periphery
of the shield member 58c. In other words, the coaxial cable 58 is configured such that the signal line 58a, the first
electrically insulating layer 58b, the shield member 58c, and the second electrically insulating layer 58d are coaxially
laminated from the center side.

[0109] Inthis case, according to the present invention, as shown in Fig. 8, the plurality of coaxial cables 58 are covered
with an outer cover 72a at the outermost layer, and used as a single shield cable 72.

[0110] Note that the shield cable consisting of the plurality of ultrasonic cables used for the present invention is not
limited to the shield cable 72 in which the plurality of coaxial cables 58 are covered with the outer cover 72a. For example,
the shield cable may be a non-coaxial cable configured such that a plurality of signal lines each of which includes a
central conductor and an electrically insulating layer of a dielectric or the like that covers the outer periphery of the central
conductor, and a plurality of drain lines consisting of a conductor that functions as a shield member are disposed in a
randomly mixed manner and serve as a single cable unit. Alternatively, the shield cable may be a non-coaxial cable
configured such that a plurality of signal lines each of which includes a central conductor and an electrically insulating
layer of a dielectric or the like that covers the outer periphery of the central conductor are disposed on the center side,
a plurality of external conductors that function as a shield member are disposed around the plurality of signal lines, and
the entirety is covered with a shielding material so as to serve as a single cable unit.

[0111] As shown in Fig. 4, the ground bar 57 provides electrical connection to the shield members 58c¢ of the plurality
of coaxial cables 58 of the single shield cable 72.

[0112] Thatis, the ground bar 57 functions as a ground portion that is connected to the common electrode 52b of the
electrode part 52, for the signal lines 58a of the plurality of coaxial cables 58 that are individually electrically connected
to the plurality of individual electrodes 52a of the electrode part 52. The ground bar 57 is electrically connected to the
plurality of shield members 58c of the plurality of coaxial cables 58 and causes the potential of the ground portion to
meet the potential of the plurality of shield members 58c.

[0113] The ground bar 57 may be any ground bar as long as the plurality of shield members 58c of the plurality of
coaxial cables 58 can be electrically connected to the ground bar by, for example, soldering, and as long as the ground
bar is a known ground bar used for an ultrasonic endoscope.

[0114] For electric connection to the ground bar 57 of the plurality of shield members 58c and for electric connection
to the plurality of connection portions 56a of the cable wiring portion 56 of the plurality of signal lines 58a, the outer cover
72a on the distal end side of the single shield cable 72 is stripped off and removed, and the plurality of coaxial cables
58 are taken out. The second electrically insulating layers 58d on the distal end side of the plurality of taken-out coaxial
cables 58 are stripped off and removed, and the plurality of shield members 58c are exposed to the outside. Distal end
portions of the plurality of shield members 58c exposed to the outside are cut and removed while proximal end sides of
the shield members 58c remain without being removed, and distal end portions of the first electrically insulating layers
58b are stripped off and removed. Hence the plurality of signal lines 58a are exposed to the outside.

[0115] Thus, the plurality of shield members 58c remaining while being exposed to the outside of the plurality of coaxial
cables 58 are electrically connected to the ground bar 57 by soldering or other method.

[0116] Also, the plurality of signal lines 58a exposed to the outside at the distal ends of the plurality of coaxial cables
58 are individually electrically connected to the plurality of connection portions 56a of the cable wiring portion 56 by
soldering or other method.

[0117] The copperfoil 60 is disposed on the outer side surfaces of the plurality of ultrasonic vibrators 48 of the ultrasonic
vibrator array 50, and takes roles of a shield effect and a heat release effect. The copper foil 60 constitutes the heat
release structure 70 together with the electrically/thermally conductive member 61 and the electrically insulating thermally
conductive member 62. The copper foil 60 is bonded to the plurality of ultrasonic vibrators 48 of the ultrasonic vibrator
array 50, and is disposed on at least a side surface of the ultrasonic vibrator array 50, that is, an outer side surface of
the laminated body 68, or more specifically outer side surfaces of the ultrasonic vibrator array 50 and the backing material
layer 54.

[0118] Connection of the copper foil 60 to the plurality of ultrasonic vibrators 48 may be performed by bonding the
copper foil 60 to outer side surfaces of the ultrasonic vibrator array 50 and the backing material layer 54. The copper
foil 60 is bonded preferably by using an electrically conductive member, such as solder, silver paste, or an electrically
conductive adhesive, or a silicone-based electrically non-conductive adhesive.

[0119] With the ultrasonic vibrator unit 46 shown in Fig. 6, the heat release structure 70 having the copper foil 60 is
provided on both outer side surfaces of the laminated body 68 (the plurality of ultrasonic vibrators 48 and the backing
material layer 54); however, the present invention is not limited thereto. The heat release structure 70 may be provided
only on either outer side surface of the laminated body 68.

[0120] In this case, as shown in Fig. 6, when the ultrasonic vibrator unit 46 is attached to the exterior member 41 of
the distal end part 40 of the ultrasonic endoscope 12 according to the present invention, a gap (space) between the
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backing material layer 54 of the laminated body 68 of the ultrasonic vibrator unit 46 and the cable wiring portion 56, a
gap (space) among the copper foil 60, the ground bar 57, and the plurality of coaxial cables 58 (the signal lines 58a, the
shield members 58c¢, and so forth), and a gap (space) among the laminated body 68, the copper foil 60, the ground bar
57, the plurality of coaxial cables 58, the backing material layer 54, and the exterior member 41 are preferably filled with
a filling material having high heat release effect, and the filling material preferably forms a filling material layer 74. The
filing material that forms the filling material layer 74 may use any filling material as long as the filling material is an
electrically non-conductive filling material, such as an epoxy resin or a silicone-based filling material.

[0121] Such a filling material layer 74 is provided to fill a gap between the ultrasonic vibrator unit 46 and the exterior
member 41, and more particularly a gap between the backing material layer 54 and the exterior member 41. The filling
material layer 74 fixes the cable wiring portion 56 to wiring portions and part of extension portions of the plurality of
coaxial cables 58, and hence can prevent occurrence of faulty connection of the signal lines 58a of the coaxial cables
58 at the plurality of connection portions 56a of the cable wiring portion 56, occurrence of faulty connection of the shield
members 58c of the coaxial cables 58 at the ground bar 57, and disconnection of the coaxial cables 58 and so forth. As
described above, since the cable wiring portion 56 and at least part of the plurality of coaxial cables 58 are covered with
the filling material with high heat release effect and the filling material layer 74 is formed, the ultrasonic vibrator unit 46
of the distal end part 40 of the ultrasonic endoscope 12 according to the present invention, and the portions of the plurality
of coaxial cables 58 when the assembly of the ultrasonic observation portion 36 is handled can be protected.

[0122] Further, the acoustic impedance of the filling material layer 74 preferably matches the acoustic impedance of
the backing material layer 54 so that ultrasonic waves which have been oscillated from the ultrasonic vibrator array 50
and propagated below are not reflected at the boundary with respect to the backing material layer 54, and the ultrasonic
waves which have been oscillated from the ultrasonic vibrator array 50 are reflected at the observation target or the
periphery thereofand the ultrasonic waves which have propagated below the ultrasonic vibrator array 50 can be sufficiently
attenuated. Hence, when the acousticimpedance of the filling material layer 74 is Zp (kg/m2s) and the acousticimpedance
of the backing material layer 54 is Zb (kg/m2s), an acoustic impedance reflectivity Q(%) between the filling material layer
74 and the backing material layer 54 expressed in Expression (1) is preferably 50% or lower.

Q = 100x|Zp-Zbl/(Zp+2Zb) ... (1)

[0123] The acoustic impedance reflectivity Q is an index that expresses easiness of reflection of ultrasonic waves
(acoustic beams) at the interface between the filling material layer 74 and the backing material layer 54. That is, as the
value is closer to 0%, this indicates that the acoustic impedance of the filling material layer 74 more closely matches the
acoustic impedance of the backing material layer 54. If the acoustic impedance reflectivity is about 50% or lower, the
noise caused by the ultrasonic waves which have propagated below the ultrasonic vibrator array 50 can be processed
so as not to adversely affect generation of an ultrasound image by the ultrasonic processor device 14 by using the
ultrasonic signal received by the ultrasonic vibrator array 50.

[0124] Also, when the ultrasonic vibrator array 50 of the ultrasonic vibrator unit 46 oscillates ultrasonic waves, the
driving signal transmitted from the ultrasonic processor device 14 to the ultrasonic vibrator array 50 becomes thermal
energy. The ultrasonic vibrator array 50 generates heat due to the thermal energy, and hence the filling material layer
74 preferably has heat release effect. Thus, the filling material layer 74 preferably has a thermal conductivity of 1.0 W/mK
or higher.

[0125] The ultrasonic observation portion 36 of the distal end part 40 of the ultrasonic endoscope 12 according to the
present invention is configured as described above.

[0126] As shown in Figs. 2 to 5, the endoscopic observation portion 38 is composed of, for example, the treatment
tool lead-out portion 76, the observation window 78, the illumination windows 80 (80a, 80b), and the washing nozzle 82.
[0127] The observation window 78 is attached to face upward of the inclined surface 77a on the right side in the figure
of the distal end part 40. Although not shown, an objective lens and a solid-state imaging element are disposed inside
the observation window 78. The reflected light of an observation target region incident through the observation window
78 forms, with the objective lens, an image on an imaging surface of the solid-state imaging element. The solid-state
imaging element photoelectrically converts the reflected light of the observation target region, the reflected light which
has been transmitted through the observation window 78 and the objective lens and has formed an image on the imaging
surface, into an image signal and outputs the image signal. The solid-state imaging element may be a charge coupled
device (CCD), complementary metal oxide semiconductor (CMOS), or the like. The image signal output from the solid-
state imaging element is transmitted to the endoscopic processor device 16 through the universal cord 26 via wiring
cables (not shown) extending from the insertion section 22 to the operation section 24. The endoscopic processor device
16 performs various signal processing and image processing on the transmitted image signal, and displays the processed
image signal as an endoscope optical image on the monitor 20.
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[0128] The illumination windows 80 (80a, 80b) are provided on both sides with the treatment tool lead-out portion 76
interposed therebetween. The illumination windows 80 are connected to the emission end of a light guide (not shown).
The light guide extends from the insertion section 22 to the operation section 24. The incident end of the light guide is
connected to the light source device 18 connected through the universal cord 26. The illumination light emitted from the
light source device 18 propagates through the light guide, and is emitted on an observation target region through the
illumination windows 80.

[0129] Also, the washing nozzle 82 ejects the air or washing water from the water supply tank 21a via the air/water
supply pipe line in the ultrasonic endoscope 12, to the observation window 78 and the illumination windows 80 (80a,
80b) for washing surfaces of the observation window 78 and the illumination windows 80.

[0130] Also, the treatment tool lead-out portion 76 having the erecting base 84 and the erecting base housing portion
86 is provided at the distal end part 40. The erecting base housing portion 86 is provided with the treatment tool lead-
out port 88 that leads the treatment tool to the outside. The treatment tool lead-out port 88 is connected to a treatment
tool channel 90 that is inserted through the inside of the insertion section 22. The treatment tool inserted into the treatment
tool insertion port 30 is introduced from the treatment tool lead-out port 88 into a body cavity through the treatment tool
channel 90. While the treatment tool lead-out port 88 is located at the endoscopic observation portion 38, if the motion
ofthe treatment tool introduced into the body cavity from the treatment tool lead-out port 88 is checked using an ultrasound
image, the treatment tool lead-out port 88 may be disposed at a position close to the ultrasonic observation portion 36.
[0131] The erecting base 84 is formed of a metal material such as stainless steel, and has a guide surface that is a
recessed surface at the upper surface side. The guide surface is curved upward from the proximal end side toward the
distal end side of the distal end part 40. The treatment tool led out from the treatment tool lead-out port 88 is curved
upward with respect to the axial direction of the distal end part 40 (in the longitudinal axial direction of the distal end part
40) along the guide surface, and is led out from the upper side opening of the erecting base housing portion 86 to the
outside.

[0132] Also, the erecting base 84 performs an erecting motion by an operation with the erecting operation lever 27 of
the operation section 24. By causing the erecting base 84 to perform the erecting motion and hence adjusting the erecting
angle from the tilted state, the lead-out direction (lead-out angle) of the treatment tool that is led out from the treatment
tool lead-out portion 76 can be adjusted.

[0133] Note that the treatment tool lead-out port 88 also communicates with the suction channel. By operating the
suction button 28b of the operation section 24, body fluid and so forth can be sucked from the treatment tool lead-out
portion 76.

[0134] In this case, although the detailed drawing and description are omitted, the distal end part 40 can be disas-
sembled into three separate blocks that are removably attached at the endoscopic observation portion 38. Afirst separate
block is a proximal assembly 91 including the ultrasonic vibrator unit 46 that constitutes the ultrasonic observation portion
36, and the illumination windows 80 (80a, 80b) that constitute the endoscopic observation portion 38. A second separate
block is the erecting base assembly 92 including the erecting base 84 that constitutes the treatment tool lead-out portion
76, and assembled on a center portion of the proximal assembly 91. A third separate block is a head assembly 93
including the observation window 78 that constitutes the endoscopic observation portion 38 and the washing nozzle 82,
and assembled on the proximal assembly 91 while having therein the erecting base assembly 92.

[0135] The components of the proximal assembly 91 and the head assembly 93 are assembled to and held by a
predetermined housing portion of the exterior member 41 that is formed of an electrically insulating resin material, for
example, a plastic resin material, such as a methacrylate resin or a polycarbonate, and are fixed to the distal end part
40 together with the erecting base assembly 92.

[0136] The erecting base assembly 92 is described below with reference to Figs. 9 and 10.

[0137] The erecting base assembly 92 includes the erecting base 84, and supports and drives the erecting base 84.
Various sub-assemblies (described later) of the erecting base assembly 92 other than a gasket and a seal member are
formed of a metal material such as stainless steel. The entirety of the erecting base assembly 92 has electrical conductivity
(electroconductivity) and thermal conductivity, has electric continuity, receives transmitted heat, and transmits heat.
[0138] The erecting base assembly 92 is composed of the erecting base 84, and a driving mechanism portion 94 that
drives the erecting base 84.

[0139] The driving mechanism portion 94 is composed of the base portion 96 that defines a recessed erecting base
housing portion 86 and that rotatably supports the erecting base 84 from below, a lever housing portion 98 that is disposed
at a side portion of the base portion 96 on the side-surface side of the erecting base housing portion 86, and a treatment
tool insertion portion 100 that extends from the rear end side of the base portion 96 and the lever housing portion 98
and that includes the treatment tool lead-out port 88.

[0140] The entirety of the base portion 96, an outer wall portion of the lever housing portion 98, and the entirety of the
treatment tool insertion portion 100 are integrally formed of a metal member.

[0141] A rotating shaft 102 is attached to a support portion 84a that protrudes downward from the erecting base 84.
The rotating shaft 102 is rotatably supported at a shaft hole (not shown) of the base portion 96.
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[0142] Thus, the erecting base 84 is coupled to the rotating shaft 102, and the erecting base 84 is rotatably supported
by the base portion 96 via the rotating shaft 102 in the direction orthogonal to the axial direction of the distal end part
40. The erecting base 84 is configured to rotate (perform erecting motion) around the rotating shaft 102 in association
with the rotation of the rotating shaft 102.

[0143] An erecting lever 104 that is a lever member is housed in a housing space 98a of the lever housing portion 98
of the driving mechanism portion 94.

[0144] The erecting lever 104 is formed in a long plate shape. One end portion side (proximal end portion side) in the
longitudinal direction of the erecting lever 104 is coupled to the rotating shaft 102 of the base portion 96. Note that the
rotating shaft 102 and the erecting lever 104 may be integrally formed, or may be separately formed and integrally
coupled to each other.

[0145] The otherend portion (distal end portion) of the erecting lever 104 has a columnar through hole 104a. A columnar
member 106 having a diameter substantially the same as that of the through hole 104a is rotatably fitted into the through
hole 104a. A lever operating wire 110 of a control cable 108 is attached the columnar member 106.

[0146] The control cable 108 is disposed so as to be inserted through the insertion section 22 from the operation
section 24 of the ultrasonic endoscope 12. The distal end side of the control cable 108 is connected to a side wall portion
98b of the lever housing portion 98.

[0147] The control cable 108 is configured such that the lever operating wire 110 is slidably inserted into a tube of a
flexible sleeve (guide tube) having a flexible tubular shape.

[0148] The lever operating wire 110 is formed of a stranded wire in which elemental wires formed of a plurality of metal
thin wires are stranded. The flexible sleeve is formed by, for example, covering a tubular solid coil with a heat-shrinkable
tube.

[0149] An end portion of the flexible sleeve is fixed to the side wall portion 98b of the lever housing portion 98, at a
connection portion between the control cable 108 and the lever housing portion 98.

[0150] The lever operating wire 110 is inserted through a through hole (not shown) that is formed at the side wall
portion 98b of the lever housing portion 98, is inserted into the housing space 98a of the lever housing portion 98, and
is fixed to the columnar member 106.

[0151] Also, the proximal end side of the control cable 108 is connected via the erecting operation lever 27 and a
power transmission mechanism in the operation section 24.

[0152] With this configuration, when the lever operating wire 110 advances and retracts (performs pushing and pulling
motion) by a pushing and pulling operation with the erecting operation lever 27 of the operation section 24, the erecting
lever 104 rotates (swings) around the rotating shaft 102, the erecting base 84 performs an erecting operation via the
rotating shaft 102 in association with the rotation (swing), the erecting angle of the erecting base is changed, and hence
the treatment tool is led out in a desirable direction. For example, as shown in Fig. 10, the erecting base 84 can perform
the erecting motion in the range from the tilted state indicated by solid lines to the erecting state indicated by two-dot
chain lines.

[0153] The treatment tool insertion portion 100 of the driving mechanism portion 94 has formed therein a treatment
tool insertion hole 101 that extends therethrough in a columnar shape. The exit of the treatment tool insertion hole 101
serves as the treatment tool lead-out port 88. The distal end side of a cylindrical linking member 112 is inserted into and
fixed to the treatment tool insertion hole 101. A distal end portion of a forceps tube 114 that forms the treatment tool
channel 90 is fitted onto the rear end side of the linking member 112. The forceps tube 114 is connected to, for example,
a forceps pipe that is made of SUS and that constitutes the treatment tool channel 90. The forceps tube 114 contains
an electrically conductive member, such as a metal braiding, a mesh, or a solid coil spring.

[0154] Thus, the treatment tool that is inserted from the treatment tool insertion port 30 of the operation section 24
and inserted through the forceps tube 114 which serves as the treatment tool channel 90 is led out to the treatment tool
lead-out port 88 via the linking member 112 and the treatment tool insertion hole 101.

[0155] The treatment tool led out to the treatment tool lead-out port 88 is erected by the erecting base 84 at a prede-
termined angle, and is led out to the outside from the treatment tool lead-out port 88.

[0156] The sub-assemblies of the erecting base assembly 92 configured as described above other than members,
such as a gasket and a seal member, are formed of a metal material to obtain high intensity, and are entirely electrically
and thermally conductive.

[0157] Fig. 11 is a perspective view showing a configuration of a connecting portion 116 between the endoscopic
observation portion 38 of the distal end part 40 and the bending part 42.

[0158] In the ultrasonic endoscope 12 according to this embodiment, the connecting portion 116 with respect to the
bending part 42 is formed at an outer peripheral portion on the proximal end side of the endoscopic observation portion
38 of the distal end part 40. The connecting portion 116 has an intermediate diameter portion 116a at which the outer
peripheral surface of the distal end part 40 is smaller than the diameter on the distal end side, and a small diameter
portion 116b with a smaller diameter than that of the intermediate diameter portion 116a, on the proximal end side of
the intermediate diameter portion 116a.
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[0159] The angle ring 43 (hereinafter, referred to as distal end ring 43a) at the distal end of the bending part 42 of the
ultrasonic endoscope 12 is fitted onto an outer peripheral portion of the small diameter portion 116b of the connecting
portion 116. The distal end ring 43a of the bending part 42 is a distal-end-side ring component of an angle sub-assembly
according to the present invention. As shown in Fig. 2, the distal end ring 43a is the most distal angle ring among the
plurality of annular angle rings 43 disposed in a rotatably coupled manner at the bending part 42.

[0160] The small diameter portion 116b of the connecting portion 116 has a plurality of screw holes (not shown) and
at least one opening (not shown). The distal end ring 43a has a plurality of openings 117a corresponding to the plurality
of screw holes of the small diameter portion 116b, and at least one opening 117b corresponding to the at least one
opening of the small diameter portion 116b.

[0161] Screws (not shown) are screwed into the plurality of openings 117a of the distal end ring 43a, and are screwed
into the plurality of screw holes of the small diameter portion 116b. Thus, the distal end ring 43a is fixed to the small
diameter portion 116b of the connecting portion 116.

[0162] In contrast, the outer surface (upper surface) of the treatment tool insertion portion 100 of the driving mechanism
portion 94 of the erecting base assembly 92 has at least one screw hole 118 as shown in Fig. 9 corresponding to the at
least one opening of the small diameter portion 116b of the connecting portion 116. An electrically conductive, for
example, a metal screw 119 is screwed into the at least one opening of the small diameter portion 116b corresponding
to the at least one opening 117b of the distal end ring 43a, and is fastened into the at least one screw hole 118 of the
treatment tool insertion portion 100. Thus, the distal end ring 43a and the small diameter portion 116b of the connecting
portion 116 are fixed to the treatment tool insertion portion 100 of the driving mechanism portion 94 of the erecting base
assembly 92.

[0163] Accordingly, the erecting base assembly 92 made of metal of the treatment tool lead-out portion 76 is electrically
and thermally connected to the distal end ring 43a and the plurality of angle rings 43 of the bending part 42 via the screw
119 of the connecting portion 116 between the distal end part 40 and the bending part 42. Consequently, the erecting
base assembly 92 is electrically and thermally connected to the ground of the operation section 24 via a metal outer
tube (not shown) from the angle rings 43 to the soft part 44.

[0164] When a high-frequency treatment tool is used as a treatment tool that is led out from the treatment tool lead-
out portion 76, even if electric current leaks from the treatment tool to the erecting base 84, the leaking current flows
from the erecting base 84 to the angle rings 43 of the bending part 42 via the erecting base assembly 92, and the screw
119 of the connecting portion 116 between the distal end part 40 and the bending part 42, and then is released from the
angle rings 43 to the ground of the operation section 24 via the metal outer tube of the soft part 44. Thus, the leaking
current leaking from the treatment tool to the erecting base 84 can be properly released to the ground.

[0165] Also, with the heat release structure 70 according to the present invention, when the heat generated from the
plurality of ultrasonic vibrators 48 is released to the erecting base assembly 92 of the treatment tool lead-out portion 76
via the copper foil 60, the electrically/thermally conductive member 61, and the electrically insulating thermally conductive
member 62, the heat is released from the erecting base assembly 92 to the ground of the operation section 24 via the
screw 119, the angle rings 43 of the bending part 42, and the metal outer tube of the soft part 44, like the leaking current.
Thus, the heat transmitted from the plurality of ultrasonic vibrators 48 to the erecting base assembly 92 can be properly
released to the ground, and can be released to the outside.

[0166] The heat release structure 70 of the ultrasonic endoscope 12 according to the first embodiment of the present
invention is described with reference to Fig. 5.

[0167] Fig.5is adrawing that emphasizes the members and so force related to the heat release structure 70 to explain
the heat release structure 70. Fig. 5 emphasizes the part required for the explanation, whereas simplifies or omits the
part not used for the explanation.

[0168] As shown in Fig. 5, the heat release structure 70 consists of the copper foil 60, the electrically/thermally con-
ductive member 61, and the electrically insulating thermally conductive member 62 as described above. The heatrelease
structure 70 preferably additionally includes an electrically insulating coating member 63.

[0169] In this case, the copper foil 60 is bonded to either front surfaces or the entirety of both outer side surfaces of
the plurality of ultrasonic vibrators 48 and the backing material layer 54 of the ultrasonic vibrator unit 46 of the ultrasonic
observation portion 36 of the proximal assembly 91. The copper foil 60 extends to below the backing material layer 54
on the side opposite to the ultrasonic vibrator array 50, and covers the entirety of the side surfaces of the ultrasonic
observation portion 36.

[0170] The electrically/thermally conductive member 61 thermally connects the copper foil 60 and the electrically
insulating thermally conductive member 62 to each other. One end, that is, an end portion on the distal end side of the
electrically/thermally conductive member 61 is connected to a portion of the copper foil 60 extending to a position below
the backing material layer 54. The other end, that is, an end portion on the proximal end side of the electrically/thermally
conductive member 61 extends from the end portion on the distal end side which is the connection portion with respect
to the copper foil 60 through the cable insertion hole 73 of the endoscopic observation portion 38 to the proximal end
side of the endoscopic observation portion 38; is folded back through the opening 73a of the upper wall surface of the
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cable insertion hole 73, and extends to a lower surface 100a of the treatment tool insertion portion 100 of the driving
mechanism portion 94 of the erecting base assembly 92 of the endoscopic observation portion 38; and is mounted and
disposed on a support component91a of the endoscopic observation portion 38 of the proximal assembly 91 that supports
the erecting base assembly 92 at the position below the lower surface 100a.

[0171] The electrically insulating thermally conductive member 62 is mounted and disposed on the other end portion
of the electrically/thermally conductive member 61 mounted on the support component 91a at the position below the
lower surface 100a of the erecting base assembly 92.

[0172] That is, the other end portion of the electrically/thermally conductive member 61 and the electrically insulating
thermally conductive member 62 are disposed in an overlapped manner, and are sandwiched between and fixed by the
support component 91a of the proximal assembly 91 and the lower surface 100a of the erecting base assembly 92.
[0173] In this way, the electrically/thermally conductive member 61 is thermally connected to the erecting base as-
sembly 92 via the electrically insulating thermally conductive member 62, but is electrically insulated or isolated from
the erecting base assembly 92 via the electrically insulating thermally conductive member 62.

[0174] In this case, while the electrically insulating thermally conductive member 62 may be fixed to the electrical-
ly/thermally conductive member 61 or the erecting base assembly 92, the electrically insulating thermally conductive
member 62 is preferably removably attached to at least one of the electrically/thermally conductive member 61 or the
erecting base assembly 92. The distal end part 40 of the ultrasonic endoscope 12 can be disassembled into the proximal
assembly 91, the erecting base assembly 92, and the head assembly 93. Sub-assemblies of the assemblies can be
disassembled and repaired, thereby improving ease of repair of the ultrasonic endoscope 12 including the heat release
structure 70.

[0175] The electrically/thermally conductive member 61 extends from the cable insertion hole 73, passes through the
opening 73a of the upper wall surface of the cable insertion hole 73, is folded back, and is mounted and disposed on
the support component 91a of the proximal assembly 91. The folded back portion that protrudes from the opening 73a
of the cable insertion hole 73, that is folded back, and that extends to a position covered with the electrically insulating
thermally conductive member 62 is open by the opening 73a of the cable insertion hole 73. Thus, the folded portion is
an exposed portion exposed to other various endoscopic structures of the endoscopic observation portion 38, such as
the forceps pipe made of SUS and so forth that constitutes the treatment tool channel 90. Thus, as shown in Fig. 5,
according to the present invention, the folded back portion of the electrically/thermally conductive member 61, that is,
the exposed portion is preferably covered with the electrically insulating coating member 63, and is electrically insulated
or isolated from the endoscopic structures.

[0176] In the illustrated example, while the electrically/thermally conductive member 61 and the electrically insulating
thermally conductive member 62 are sandwiched between the support component 91a of the proximal assembly 91 and
the lower surface 100a of the erecting base assembly 92, the present invention is not limited thereto. The electrical-
ly/thermally conductive member 61 and the electrically insulating thermally conductive member 62 may be disposed
between a portion of a surface of the erecting base assembly 92 and a support component thereof, such as between a
lower surface of the base portion 96 of the erecting base assembly 92 and a support component of the endoscopic
observation portion 38 of the proximal assembly 91, as long as being disposed between a surface of the erecting base
assembly 92 and a support component thereof.

[0177] Also, the electrically insulating thermally conductive member 62 may be disposed at a portion or the entirety
of outer surfaces of various erecting base components of the erecting base assembly 92. In the ultrasonic endoscope
12, the cable insertion hole 73 which is disposed at the proximal assembly 91 and through which the shield cable 72 is
inserted passes through the bottom surface (lower surface) side of the erecting base assembly 92. Thus, the electrically
insulating thermally conductive member 62 is preferably disposed on a bottom surface, or a side surface, or both the
surfaces of the erecting base component of the erecting base assembly 92.

[0178] With the heat release structure 70 according to the first embodiment of the present invention, the copper foil
60 and the electrically/thermally conductive member 61 are thermally conductive members according to the present
invention connected to the plurality of ultrasonic vibrators 48, and are connected to the electrically insulating thermally
conductive member 62 that is connected to the erecting base assembly 92 that is an endoscopic structure according to
the present invention.

[0179] The copper foil 60 is an electrically/thermally conductive member, and functions as a thermally conductive
member that is connected to the plurality of ultrasonic vibrators 48. Preferably, the copper foil 60 is a first thermally
conductive member that is directly connected to the plurality of ultrasonic vibrators 48, that is, an electrically conductive
first thermally conductive member.

[0180] The copper foil 60 is not limited to the foil form, and preferably has a shape, such as a mesh form or a sheet
form, that can sufficiently transmit heat from the side surfaces in the width direction of the ultrasonic vibrator array 50
and the backing material layer 54.

[0181] While the copper foil 60 is used for the thermally conductive member according to the present invention, for
example, the first thermally conductive member, the present invention is not limited thereto. Any member with good
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thermal conductivity may be employed. For example, in a case of a thin plate-shaped body, a metal foil, such as an
aluminum foil, a gold foil, or a silver foil may be used; or a metal sheet such as a sheet metal, for example, a copper
sheet may be used. Alternatively, in a case other than a thin plate-shaped body, a member used for the electrically/ther-
mally conductive member 61, which is described later, for example, a net member of a metal braiding, a metal mesh,
or a cable including a core wire thicker than the signal line 58a of the coaxial cable 58 may be used.

[0182] Also, inthe illustrated example, while the copper foil 60 is directly connected to the plurality of ultrasonic vibrators
48; however, the present invention is not limited thereto. The copper foil 60 may be connected to a substrate that is fixed
to the plurality of ultrasonic vibrators 48 and/or a heat release plate, as long as the copper foil 60 has thermal conductivity.
[0183] The electrically/thermally conductive member 61 functions as a thermally conductive member that is connected
to the plurality of ultrasonic vibrators 48, together with the copper foil 60. Preferably, the electrically/thermally conductive
member 61 is a second thermally conductive member according to the presentinvention, that is an electrically conductive
second thermally conductive member, whose one end or an end portion on the distal end side is connected to the copper
foil 60 and the other end or an end portion on the proximal end side is connected to the electrically insulating thermally
conductive member 62.

[0184] The electrically/thermally conductive member 61 is not particularly limited as long as the electrically/thermally
conductive member 61 can transmit the heat which has been generated from the plurality of ultrasonic vibrators 48 and
the backing material layer 54 and has been transmitted to the copper foil 60, to the endoscopic structure such as the
erecting base assembly 92 via the electrically insulating thermally conductive member 62. Any member can be used as
long as it has thermal conductivity and can be flexibly housed in a narrow space of the distal end part 40 of the ultrasonic
endoscope 12. Since the electrically/thermally conductive member 61 is required to have thermal conductivity and to
be flexibly housed in a narrow space such as the cable insertion hole 73, for example, a thermally conductive cable such
as a cable having a core wire, a thermally conductive wire material such as a metal wire, a thermally conductive net
such as a metal net member, or a member formed by extending part of the copper foil 60 as a wire material may be used.
[0185] Asdescribed above, the electrically/thermally conductive member 61 may be an electrically/thermally conductive
member different from the copper foil 60, or may be a member extending from the copper foil 60. When an extending
member from the copper foil 60 is used for the electrically/thermally conductive member 61, the thermally conductive
member according to the present invention functions as a single thermally conductive member.

[0186] When adifferent thermally conductive member mentioned above is used as the electrically/thermally conductive
member 61, to increase thermal transmission efficiency, it is preferable to use a cable including a core wire thicker than
the signal line 58a of each coaxial cable 58, or a metal wire thicker than the signal line 58a.

[0187] When flexibility is desired for the electrically/thermally conductive member 61 so as to be housed in a narrow
space, it is preferable to use a metal-bladed net member.

[0188] The first thermally conductive member such as the copper foil 60 and the second thermally conductive member
such as the electrically/thermally conductive member 61 may be connected to each other by any connection method as
long as thermal conductivity can be maintained. For example, connection by soldering, or connection using a thermally
conductive weak adhesive may be employed.

[0189] Inthis case, the thermally conductive member according to the present invention, for example, the first thermally
conductive member such as the copper foil 60 and the second thermally conductive member such as the electrical-
ly/thermally conductive member 61 preferably have a thermal conductivity of 0.5 W/mK or higher. If the thermal conduc-
tivity of these thermally conductive members is lower than 0.5 W/mK, the heat generated from the plurality of ultrasonic
vibrators 48 and the backing material layer 54 cannot be efficiently released to the erecting base assembly 92 which is
the endoscopic structure according to the present invention. This may increase the surface temperature of the ultrasonic
vibrator unit 46, and may cause a moderate-temperature burn or the like to occur at a body cavity surface.

[0190] The electrically insulating thermally conductive member 62 is disposed between the electrically/thermally con-
ductive member 61 supported by the support component 91a of the proximal assembly 91 and the lower surface 100a
of the erecting base assembly 92, thermally connects the electrically/thermally conductive member 61 and the erecting
base assembly 92 to each other, and electrically insulating or isolating the electrically/thermally conductive member 61
from the erecting base assembly 92.

[0191] The electrically insulating thermally conductive member 62 may use any member as long as the member
thermally connects the electrically/thermally conductive member 61 and the erecting base assembly 92 to each other,
and electrically insulates or isolates the electrically/thermally conductive member 61 from the erecting base assembly
92. The electrically insulating thermally conductive member may use, for example, heat release silicone rubber or a heat
release sheet. To have thermal conductivity, a ceramic member, a heat release pad, or electrically insulating coating,
such as diamond-like carbon (DLC) coating or paraffin coating may be used.

[0192] The electrically insulating thermally conductive member 62 preferably has a withstand voltage of 1.5 kV or
higher. If the withstand voltage of the electrically insulating thermally conductive member 62 is lower than 1.5 kV, the
electrically insulating thermally conductive member 62 cannot electrically insulate or isolate the electrically/thermally
conductive member 61 from the erecting base assembly 92 which is the endoscopic structure. If an electric discharge
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or an electric leakage occurs at the erecting base assembly 92 which is the endoscopic structure due to use of a high-
frequency treatment tool or the like, an electric leakage may occur at the surface of the ultrasonic vibrator unit 46 via
the electrically/thermally conductive member 61 and the copper foil 60, thereby possibly applying a burden such as an
electric shock to a body cavity surface, or causing a short and hence generating a moderate-temperature burn.

[0193] In addition, since the ultrasonic vibrators 48 are driven with high voltage, the high voltage is to be prevented
from leaking to the erecting base assembly 92.

[0194] Also, the electrically insulating thermally conductive member 62 preferably has a thermal conductivity of 0.5
W/mK or higher. The reason is similar to the case of the copper foil 60 and the electrically/thermally conductive member
61 because the electrically insulating thermally conductive member 62 is required to transmit the heat generated from
the plurality of ultrasonic vibrators 48 and the backing material layer 54 to the erecting base assembly 92 which is the
endoscopic structure according to the present invention, like the electrically/thermally conductive member 61.

[0195] Also, the electrically insulating thermally conductive member 62 preferably has a thickness of 3 mm or smaller.
The thickness of the electrically insulating thermally conductive member 62 is not particularly limited as long as the
electrically insulating thermally conductive member 62 has thermal conductivity similar to those of the copper foil 60 and
the electrically/thermally conductive member 61. In general, the thermal conductivity of the electrically insulating thermally
conductive member 62 is lower than the thermal conductivities of the copper foil 60 and the electrically/thermally con-
ductive member 61. In this case, if the thickness of the electrically insulating thermally conductive member 62 is larger
than 3 mm, the thermal conductivity may be decreased, and if the thickness of the electrically insulating thermally
conductive member 62 is larger than 3 mm, the size of the endoscopic observation portion 38 is excessively increased.
[0196] Also, the exposed portion of the electrically/thermally conductive member 61 exposed to the various endoscopic
structures such as the forceps pipe of the endoscopic observation portion 38, or in the illustrated example, the electrically
insulating coating member 63 that provides insulating coating on the folded back portion is not particularly limited as
long as the electrically/thermally conductive member 61 and the endoscopic structure can be electrically insulated or
isolated from each other like the electrically insulating thermally conductive member 62, and may use a known electrically
insulating coating member. For example, a member made of resin or a member made of ceramics may be used.
Alternatively, a heat-shrinkable tube, an electrically insulating thin film, electrically insulating coating, or the like, may be
used.

[0197] When a body cavity is observed with the ultrasonic endoscope 12, the insertion section 22 is inserted into the
body cavity and searches for an observation target region while an endoscopic optical image acquired by the endoscopic
observation portion 38 is observed on the monitor 20.

[0198] Then, when the distal end part 40 arrives at the observation target region and an instruction is given to acquire
an ultrasonic tomographic image, a driving control signal is input to the ultrasonic vibrators 48 from the ultrasonic
processor device 14 via the coaxial cables 58, the cable wiring portion 56, and the electrode part 52 in the ultrasonic
endoscope 12. When the driving control signal is input, a predetermined voltage is applied to both electrodes of the
ultrasonic vibrators 48. Then, the piezoelectric bodies of the ultrasonic vibrators 48 are excited, and emit ultrasonic
waves to the observation target region via the acoustic lens 66.

[0199] At this time, the ultrasonic vibrators 48 and the backing material layer 54 of the distal end part 40 generate
heat. The generated heat is efficiently transmitted to the copper foil 60 that constitutes the heat release structure 70.
The heat transmitted through the copper foil 60 is efficiently transmitted to the erecting base assembly 92 which is the
endoscopic structure via the electrically/thermally conductive member 61 connected to the copper foil 60 and the elec-
trically insulating thermally conductive member 62, is transmitted to the operation section 24 from the erecting base
assembly 92 via the bending part 42 and the soft part 44 of the insertion section 22, and is efficiently released to the
outside of the body cavity of the subject. Hence, a temperature rise of the distal end part 40 of the ultrasonic endoscope
12 is suppressed, and the ultrasonic endoscope 12 does not give a damage such as a moderate-temperature burn or
the like on the body cavity surface with which the distal end part 40 comes into contact. Also, the electrically insulating
thermally conductive member 62 is disposed between the electrically/thermally conductive member 61 and the erecting
base assembly 92, and the electrically insulating coating member 63 is disposed between the electrically/thermally
conductive member 61 and another endoscopic structure. Even if electric current leaks to the erecting base assembly
92 and/or the other endoscopic structure such as the forceps pipe, the electric current does not flow to the distal end
part 40. Therefore, the ultrasonic endoscope 12 according to the present invention does not give a burden due to an
electric load on the subject.

[0200] In this way, after the observation target region is irradiated with ultrasonic waves, the ultrasonic vibrators 48
receive an echo signal from the observation target region. The irradiation with the ultrasonic waves and the reception
of the echo signal are repeated while the ultrasonic vibrator 48 to be driven is shifted by an electronic switch such as a
multiplexer. Accordingly, scanning with ultrasonic waves is provided on the observation target region. With the ultrasonic
processor device 14, an ultrasonic tomographic image is generated based on a detection signal that is output from the
ultrasonic vibrators 48 using the echo signal received by the ultrasonic vibrators 48. The generated ultrasonic tomographic
image is displayed on the monitor 20.
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[0201] The ultrasonic endoscope according to the first embodiment of the present invention is configured as described
above.

[0202] Theultrasonic endoscope according to the firstembodiment of the presentinvention releases the heat generated
from the ultrasonic vibrators 48 and the backing material layer 54 of the distal end part 40 to the erecting base assembly
92 which is the endoscopic structure via the first thermally conductive member such as the copper foil 60, the second
thermally conductive member such as the electrically/thermally conductive member 61, and the electrically insulating
thermally conductive member 62. However, the present invention is not limited thereto. The heat may be transmitted to
another endoscopic structure, or another second thermally conductive member may be used. The endoscopic structure
serving as a heat release target is not limited to various erecting base components such as the above-described erecting
base assembly 92, and may be a forceps pipe line component such as the forceps pipe of the treatment tool channel
90, a distal-end-side ring component of the angle sub-assembly such as the distal end ring 43a of the angle rings 43,
or another electrically conductive structural body, as long as the endoscopic structure is an electrically conductive
structural body of an endoscopic structure.

[0203] Ultrasonic endoscopes according to second to fourth embodiments of the presentinvention are described below
with reference to Figs. 12 to 14. Figs. 12 to 14 are drawings that each emphasize the member and so force related to
the heatrelease structure to explain the heat release structure of the ultrasonic endoscope according to each embodiment
like Fig. 5. Figs. 12 to 14 each emphasize the part required for the explanation, whereas simplify or omit the part not
used for the explanation.

[0204] Ultrasonic observation portions of distal end parts and endoscopic observation portions of the ultrasonic en-
doscopes according to the second to fourth embodiments of the present invention shown in Figs. 12 to 14 have config-
urations similar to those of the ultrasonic observation portion 36 including the ultrasonic vibrator unit 46 and the endoscopic
observation portion 38 of the distal end part 40 of the ultrasonic endoscope 12 shown in Fig. 4, except for the heat
release structure 70 shown in Fig. 5 and a modified part of the endoscopic observation portion 38 for the heat release
structure 70, and has configurations similar to those of the ultrasonic endoscope 12 shown in Figs. 1 to 4 and 6 to 11.
Thus, the detailed description is omitted.

Second Embodiment

[0205] Fig. 12is an explanatory view schematically showing a heat release structure of a distal end part of an ultrasonic
endoscope according to a second embodiment of the present invention.

[0206] As shown in Fig. 12, a heat release structure 70a of a distal end part 40a of an ultrasonic endoscope 12a
according to the second embodiment of the present invention includes the copper foil 60, an electrically/thermally con-
ductive member 61a, and an electrically insulating thermally conductive member 62a. The heat release structure 70a
preferably additionally includes an electrically insulating coating member 63a.

[0207] The electrically/thermally conductive member 61a thermally connects the copper foil 60 and the electrically
insulating thermally conductive member 62a to each other. One end, that is, an end portion on the distal end side of the
electrically/thermally conductive member 61a is connected to the copper foil 60 like the heat release structure 70 shown
in Fig. 5. The other end, that is, an end portion on the proximal end side of the electrically/thermally conductive member
61a extends from the end portion on the distal end side that is the connection portion with the copper foil 60 to the
proximal end side of an endoscopic observation portion 38a via the inside of the cable insertion hole 73 of the endoscopic
observation portion 38a, passes through an opening 73b at a lower wall surface of the cable insertion hole 73 and is
bent, extends to the inner peripheral surface on the inner side of the distal end ring 43a that is fixed to the connecting
portion 116 between the endoscopic observation portion 38a and the bending part 42, and is disposed on the inner
peripheral surface of the distal end ring 43a via the electrically insulating thermally conductive member 62a disposed
on the inner peripheral surface of the distal end ring 43a of the angle rings 43 that are endoscopic structures.

[0208] The bent portion of the end portion on the proximal end side of the electrically/thermally conductive member
61a is open by the opening 73b of the cable insertion hole 73. Thus, the bent portion is an exposed portion exposed to
other various endoscopic structures of the endoscopic observation portion 38a, such as the forceps pipe made of SUS
and so forth that constitutes the treatment tool channel 90. Thus, as shown in Fig. 12, according to the present invention,
the exposed portion of the electrically/thermally conductive member 61a is preferably covered with the electrically insu-
lating coatingmember 63a, and is electrically insulated or isolated from the endoscopic structures such as the forceps pipe.
[0209] With the heat release structure 70a, the electrically/thermally conductive member 61a and the distal end ring
43a which is the endoscopic structure sandwich the electrically insulating thermally conductive member 62a. In this
case, the electrically/thermally conductive member 61a may be pressed by a C-shaped ring-like leaf spring. Thus, the
electrically insulating thermally conductive member 62 can be removably disposed on the inner peripheral surface of
the distal end ring 43a, thereby improving ease of repair.

[0210] In this way, the electrically/thermally conductive member 61a is thermally connected to the distal end ring 43a
but is electrically insulated or isolated from the distal end ring 43a via the electrically insulating thermally conductive
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member 62a. Consequently, the copper foil 60 is thermally connected to the distal end ring 43a but is electrically insulated
orisolated from the distal end ring 43a via the electrically/thermally conductive member 61a and the electrically insulating
thermally conductive member 62a.

[0211] Thus, the heat generated from the ultrasonic vibrators 48 and the backing material layer 54 of the distal end
part 40a is transmitted to the distal end ring 43a of the angle rings 43 which are the endoscopic structures, via the first
thermally conductive member such as the copper foil 60, the second thermally conductive member such as the electri-
cally/thermally conductive member 61a, and the electrically insulating thermally conductive member 62a. As shown in
Fig. 2, the heat can be further transmitted from the distal end ring 43a to the proximal end side of the plurality of angle
rings 43 of the bending part 42, and can be released to the outside from the operation section 24 via the soft part 44.
[0212] Note that the electrically/thermally conductive member 61a, the electrically insulating thermally conductive
member 62a, and the electrically insulating coating member 63a have similar functions and configurations as those of
the electrically/thermally conductive member 61, the electrically insulating thermally conductive member 62, and the
electrically insulating coating member 63 shown in Fig. 5, except for the arrangement positions and the shapes which
are different due to the arrangement positions. Thus, the description is omitted.

[0213] In the example shown in Fig. 12, while the electrically insulating thermally conductive member 62a is disposed
on the inner peripheral surface of the distal end ring 43a, and is sandwiched between the electrically/thermally conductive
member 61a and the distal end ring 43a, the present invention is not limited thereto. The electrically insulating thermally
conductive member 62a may be disposed on the outer peripheral surface on the outer side of the distal end ring 43a,
and the electrically/thermally conductive member 61a may be provided on the electrically insulating thermally conductive
member 62a, and hence the electrically insulating thermally conductive member 62a may be sandwiched between the
electrically/thermally conductive member 61a and the distal end ring 43a. Even in this case, the electrically/thermally
conductive member 61a may be pressed on a C-shaped ring-like leaf spring from the outer side, and the electrically
insulating thermally conductive member 62a may be removably attached on the inner peripheral surface of the distal
end ring 43a, thereby improving ease of repair.

Third Embodiment

[0214] Fig. 13 is an explanatory view schematically showing a heat release structure of a distal end part of an ultrasonic
endoscope according to a third embodiment of the present invention.

[0215] As shown in Fig. 13, a heat release structure 70b of a distal end part 40b of an ultrasonic endoscope 12b
according to the third embodiment of the present invention includes the copper foil 60, an electrically/thermally conductive
member 61b, and an electrically insulating thermally conductive member 62b.

[0216] With the heat release structure 70b according to this embodiment, a portion with a decreased thickness of a
partition wall between the cable insertion hole 73 and the bottom surface (lower surface) 96a of the base portion 96 of
the erecting base assembly 92 functions as the electrically insulating thermally conductive member 62b. That is, the
portion that functions as the electrically insulating thermally conductive member 62b is a wall, that is, a thin wall portion
73c, with a small thickness of the cable insertion hole 73 that contacts the bottom surface 96a of the base portion 96 of
the erecting base assembly 92 that is the endoscopic structure.

[0217] The electrically/thermally conductive member 61b thermally connects the copper foil 60 and the thin wall portion
73c of the cable insertion hole 73 that serves as the electrically insulating thermally conductive member 62b to each
other. One end, that is, an end portion on the distal end side of the electrically/thermally conductive member 61b is
connected to the copper foil 60 like the heat release structure 70 shown in Fig. 5. The other end, that is, an end portion
on the proximal end side of the electrically/thermally conductive member 61b extends from the end portion on the distal
end side which is the connection portion with respect to the copper foil 60 through the cable insertion hole 73 of an
endoscopic observation portion 38b to the proximal end side of the endoscopic observation portion 38b, and is connected
to a thin wall portion 73c of the cable insertion hole 73.

[0218] Consequently, with the heat release structure 70b according to this embodiment, the electrically/thermally
conductive member 61b and the base portion 96 of the erecting base assembly 92 which is the endoscopic structure
sandwich the thin wall portion 73c that serves as the electrically insulating thermally conductive member 62b.

[0219] In this embodiment, the thickness of the wall of the thin wall portion 73c of the cable insertion hole 73 that
functions as the electrically insulating thermally conductive member 62b is required to be 3 mm or smaller, and may be
preferably, 1 mm or smaller.

[0220] In this way, the electrically/thermally conductive member 61b is thermally connected to the erecting base
assembly 92 via the thin wall portion 73c that serves as the electrically insulating thermally conductive member 62b, but
is electrically insulated or isolated from the endoscopic structure via the thin wall portion 73c that serves as the electrically
insulating thermally conductive member 62b because of not being open to the endoscopic structure. Consequently, the
copper foil 60 is thermally connected to the erecting base assembly 92 but is electrically insulated or isolated from the
erecting base assembly 92 via the electrically/thermally conductive member 61b and the thin wall portion 73c that serves
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as the electrically insulating thermally conductive member 62b.

[0221] Thus, the heat generated from the ultrasonic vibrators 48 and the backing material layer 54 of the distal end
part 40b is transmitted to the erecting base assembly 92 which is the endoscopic structure, via the first thermally
conductive member such as the copper foil 60, the second thermally conductive member such as the electrically/thermally
conductive member 61b, and the thin wall portion 73c that functions as the electrically insulating thermally conductive
member 62b. Similarly to the heat release structure 70 according to the first embodiment, the heat is transmitted to the
lever operating wire 110 which is the endoscopic structure shown in Fig. 10, and/or is further transmitted from the proximal
end side of the plurality of angle rings 43 of the bending part 42 shown in Fig. 2 to the soft part 44, and can be released
to the outside from the operation section 24.

[0222] Note that the electrically/thermally conductive member 61b has similar function and configuration as those of
the electrically/thermally conductive member 61 shown in Fig. 5, except for the different arrangement position and the
different shape due to the arrangement position. Thus, the description is omitted.

Fourth Embodiment

[0223] Fig. 14 is an explanatory view schematically showing a heat release structure of a distal end part of an ultrasonic
endoscope according to a fourth embodiment of the present invention.

[0224] As shown in Fig. 14, a heat release structure 70c of a distal end part 40c of an ultrasonic endoscope 12¢
according to the fourth embodiment of the present invention includes the copper foil 60, an electrically/thermally con-
ductive member 61c, and a ceramic screw 62c¢ that has high thermal conductivity and hence functions as an electrically
insulating thermally conductive member as described above.

[0225] The electrically/thermally conductive member 61c thermally connects the copper foil 60 and the ceramic screw
62c to each other. One end, that is, an end portion on the distal end side of the electrically/thermally conductive member
61c is connected to the copper foil 60 like the heat release structure 70 shown in Fig. 5. The other end, that is, an end
portion on the proximal end side of the electrically/thermally conductive member 61c extends from the end portion on
the distal end side which is the connection portion with respect to the copper foil 60 through the cable insertion hole 73
of an endoscopic observation portion 38c to the proximal end side of the endoscopic observation portion 38c.

[0226] The electrically/thermally conductive member 61c that extends through the inside of the cable insertion hole
73 has an insertion hole through which the screw 62c is inserted. A wall of the cable insertion hole 73 has a corresponding
insertion hole corresponding to the insertion hole of the electrically/thermally conductive member 61c, and the base
portion 96 of the erecting base assembly 92 adjacent to the cable insertion hole 73 has a screw hole. The ceramic screw
62cis fitted into the insertion hole of the electrically/thermally conductive member 61c, passes through the corresponding
insertion hole of the wall of the cable insertion hole 73, is screwed into the screw hole of the base portion 96 of the
erecting base assembly 92, and is fastened. Thus, a distal end portion of the screw 62c comes into contact with the
base portion 96 of the erecting base assembly 92 which is the electrically conductive structural body of the endoscopic
structure.

[0227] The electrically/thermally conductive member 61c¢ is fixed and connected to the base portion 96 of the erecting
base assembly 92 by the ceramic screw 62c with the wall of the cable insertion hole 73 sandwiched therebetween. The
screw 62c is removably attached to the erecting base assembly 92. Hence, the heat release structure 70c is easily
repaired.

[0228] In this way, the electrically/thermally conductive member 61c is thermally connected to the erecting base
assembly 92 via the ceramic screw 62c, but is not open to the endoscopic structure. Thus, the electrically/thermally
conductive member 61c is electrically insulated or isolated from the endoscopic structure. Consequently, the copper foil
60 is thermally connected to the erecting base assembly 92 but is electrically insulated or isolated from the erecting
base assembly 92 via the electrically/thermally conductive member 61a and the ceramic screw 62c.

[0229] Thus, the heat generated from the ultrasonic vibrators 48 and the backing material layer 54 of the distal end
part40cis transmitted to the erecting base assembly 92 which is the endoscopic structure, via the first thermally conductive
member such as the copper foil 60, the second thermally conductive member such as the electrically/thermally conductive
member 61c, and the ceramic screw 62c that functions as the electrically insulating thermally conductive member.
Similarly to the heat release structure 70 according to the first embodiment, the heat is transmitted from the bending
part 42 to the soft part 44, and can be released to the outside from the operation section 24. To improve attachment of
the screw 62c, an access hole for insertion of the screw 62c may be provided in the outer peripheral surface of the
proximal assembly 91, and the access hole may be closed with a seal member or a lid-shaped member after the
connection with the screw.

[0230] Note that the electrically/thermally conductive member 61c, and the ceramic screw 62c that functions as the
electrically insulating thermally conductive member have similar functions and configurations as those of the electrical-
ly/thermally conductive member 61 and the electrically insulating thermally conductive member 62 shown in Fig. 5 except
for the arrangement positions and the shapes which are different due to the arrangement positions. Thus, the description
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is omitted.

[0231] While the ultrasonic endoscope including the heat release structure at the distal end part according to any one
of the first to fourth embodiments of the present invention is a convex-type ultrasonic endoscope including an erecting
base in a treatment tool lead-out portion of an endoscopic observation portion, the presentinvention is not limited thereto.
A convex-type ultrasonic endoscope including a heat release structure at a distal end part having an endoscopic obser-
vation portion not including an erecting base may be employed.

[0232] Ultrasonic endoscopes according to fifth and sixth embodiments not forming part of the present invention are
described below with reference to Figs. 15 to 18.

[0233] Ultrasonic observation portions of distal end parts and endoscopic observation portions of the ultrasonic en-
doscopes according to the fifth and sixth embodiments shown in Figs. 15 to 18 have configurations similar to those of
the ultrasonic observation portion 36 including the ultrasonic vibrator unit 46 and the endoscopic observation portion 38
of the distal end part 40 of the ultrasonic endoscope 12 shown in Fig. 4 except that the endoscopic observation portion
does not include the erecting base and the heat release structure 70 shown in Fig. 5 and the endoscopic observation
portion 38 for the heat release structure 70 have modified portions. Also, the other configurations of the ultrasonic
endoscopes according to the fifth and sixth embodiments shown in Figs. 15 to 18 have configurations similar to those
of the ultrasonic endoscope 12 shown in Figs. 1 to 4 and 6 to 11. Thus, the detailed description is omitted. Figs. 16 to
18 are drawings that each emphasize the member and so force related to the heat release structure to explain the heat
release structure of the ultrasonic endoscope according to each embodiment like Fig. 5. Figs. 16 to 18 each emphasize
the part required for the explanation, whereas simplify or omit the part not used for the explanation.

Fifth Embodiment

[0234] Fig. 15 is a partial enlarged plan view showing a distal end part and its periphery of an ultrasonic endoscope
according to this embodiment. Fig. 16 is a schematic longitudinal section of the distal end part of the ultrasonic endoscope
shown in Fig. 15 when cut along the center line in a longitudinal direction thereof. Fig. 17 is a longitudinal section
schematically showing an example of a heat release structure of the distal end part of the ultrasonic endoscope shown
in Fig. 15.

[0235] First, as shown in Figs. 15to 17, an ultrasonic endoscope 12d has an ultrasonic observation portion 36 including
a heat release structure 70d being a feature of the present invention, and an endoscopic observation portion 38d at a
distal end part 40d, image captures the inside of a body cavity of a subject, and acquires an ultrasound image and an
endoscope image.

[0236] The distal end part 40d of the ultrasonic endoscope 12d shown in Figs. 15 and 16 is provided with the ultrasonic
observation portion 36 on the distal end side, the endoscopic observation portion 38d on the proximal end side, and a
treatment tool lead-out port 88a therebetween. The ultrasonic observation portion 36 and the endoscopic observation
portion 38d are attached to and held by an exterior member 41 made of a rigid member such as a hard resin and serving
as a distal end main body of the distal end part 40d of the ultrasonic endoscope 12d.

[0237] In the example shown in Figs. 15 to 16, a treatment tool lead-out port 88a is provided between the ultrasonic
observation portion 36 and the endoscopic observation portion 38d. However, the present invention is not particularly
limited to the illustrated example. The treatment tool lead-out port 88a may be provided in the endoscopic observation
portion 38d or may be provided on the proximal end side (the bending part 42 side) with respect to the endoscopic
observation portion 38d.

[0238] The ultrasonic observation portion 36 is composed of an ultrasonic vibrator unit 46 including an ultrasonic
vibrator array 50 in which a plurality of ultrasonic vibrators 48 are arranged in an array, and the exterior member 41 to
which the ultrasonic vibrator unit 46 is attached and by which the ultrasonic vibrator unit 46 is held.

[0239] As shown in Figs. 16 and 17, the ultrasonic vibrator unit 46 includes the ultrasonic vibrator array 50 consisting
of the plurality of ultrasonic vibrators 48, an electrode part 52 including a plurality of individual electrodes 52a, a cable
wiring portion 56 including a plurality of connection portions 56a, a ground bar 57, and a copper foil 60a.

[0240] As shown in Fig. 17, the copper foil 60a is a thermally conductive member that is connected to the plurality of
ultrasonic vibrators 48, and constitutes the heat release structure 70d according to this embodiment. The copper foil
60a is bonded to either front surfaces or the entirety of both outer side surfaces of the plurality of ultrasonic vibrators 48
and the backing material layer 54 like the copper foil 60 shown in Fig. 5. The copper foil 60a extends to a position below
the backing material layer 54 on the side opposite to the ultrasonic vibrator array 50, and extends to the endoscopic
observation portion 38. The copper foil 60a shields the plurality of ultrasonic vibrators 48 and also releases the heat
generated from the plurality of ultrasonic vibrators 48 and the backing material layer 54.

[0241] Asshownin Figs. 15to 17, the endoscopic observation portion 38d is composed of, for example, the observation
window 78, the illumination windows 80 (80a, 80b), the washing (air/water supply) nozzle 82, an objective lens 120
disposed inside the observation window 78, a solid-state imaging element 122, and a wiring cable 124.

[0242] Similarly to the first embodiment according to the present invention, the reflected light of an observation target
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region incident through the observation window 78 forms an image on an imaging surface of the solid-state imaging
element 122, suchasa CCD ora CMOS, with the objective lens 120. The solid-state imaging element 122 photoelectrically
converts the reflected light of the observation target region, the reflected light which has been transmitted through the
observation window 78 and the objective lens 120, and has formed an image on the imaging surface, into an image
signal and outputs the image signal. The image signal output from the solid-state imaging element 122 is transmitted to
the endoscopic processor device 16 through the universal cord 26 via wiring cables 124 extending from the insertion
section 22 to the operation section 24. The endoscopic processor device 16 performs various signal processing and
image processing on the transmitted image signal, and displays the processed image signal as an endoscope optical
image on the monitor 20.

[0243] As shown in Fig. 17, the heat release structure 70d of the ultrasonic endoscope 12d according to the fifth
embodimentincludes the copper foil 60a, an electrically/thermally conductive member 61d, and an electrically insulating
thermally conductive member 62d. The heatrelease structure 70d preferably additionally includes an electrically insulating
coating member 63d.

[0244] The electrically/thermally conductive member 61d thermally connects the copper foil 60a and the electrically
insulating thermally conductive member 62d to each other. One end, that is, an end portion on the distal end side of the
electrically/thermally conductive member 61d is connected to the distal end side of a portion of the copper foil 60a
extending to a position below the backing material layer 54, like the heat release structure 70 shown in Fig. 5. The other
end, that is, an end portion on the proximal end side of the electrically/thermally conductive member 61d extends from
the end portion on the distal end side that is the connection portion with the copper foil 60a to the proximal end side of
an endoscopic observation portion 38d via the cable insertion hole 73 of the endoscopic observation portion 38d, extends
to an outer peripheral surface on the outer side of a forceps pipe 126 that is a forceps pipe line component being an
endoscopic structure and that constitutes a treatment tool channel (forceps pipe line) 90a, and is disposed on the outer
peripheral surface of the forceps pipe 126 via the electrically insulating thermally conductive member 62d disposed on
the outer peripheral surface of the forceps pipe 126.

[0245] Note that the end portion on the proximal end side of the electrically/thermally conductive member 61d disposed
on the outer peripheral surface of the forceps pipe 126 is an exposed potion exposed to a variety of other endoscopic
structures of the endoscopic observation portion 38d. Thus, as shown in Fig. 17, the exposed portion of the electrical-
ly/thermally conductive member 61d is preferably covered with the electrically insulating coating member 63d, for ex-
ample, a coil tube or a heat-shrinkable tube, and is electrically insulated or isolated from the other endoscopic structures.
[0246] Withthe heatrelease structure 70d according to this embodiment, the electrically insulating thermally conductive
member 62d is wound around the periphery, that is, the outer peripheral surface of the forceps pipe 126, and the
electrically/thermally conductive member 61d is wound around the electrically insulating thermally conductive member
62d. Further, a coil tube, a heat-shrinkable tube, or the like, is wound around the electrically/thermally conductive member
61d in a manner sandwiching and pressing the electrically/thermally conductive member 61d. Thus, the electrically
insulating thermally conductive member 62d can be removably disposed on the outer peripheral surface of the forceps
pipe 126, thereby improving ease of repair.

[0247] In this way, the electrically/thermally conductive member 61d is thermally connected to the forceps pipe 126
but is electrically insulated or isolated from the forceps pipe 126 via the electrically insulating thermally conductive
member 62d. Consequently, the copper foil 60a is thermally connected to the forceps pipe 126 but is electrically insulated
or isolated from the forceps pipe 126 via the electrically/thermally conductive member 61d and the electrically insulating
thermally conductive member 62d.

[0248] Thus, the heat generated from the ultrasonic vibrators 48 and the backing material layer 54 of the distal end
part 40d is transmitted to the forceps pipe 126 which is the endoscopic structure, via the first thermally conductive
member such as the copper foil 60a, the second thermally conductive member such as the electrically/thermally con-
ductive member 61d, and the electrically insulating thermally conductive member 62d. The heat can be released to the
outside from the treatment tool insertion port 30 of the operation section 24.

[0249] According to this embodiment, as shown in Fig. 18, an electrically insulating coating layer 128 formed by
applying an electrically insulating coating, such as DLC coating to the outer peripheral surface of the forceps pipe 126
is preferably used as the electrically insulating thermally conductive member 62d. Note that the insulating coating layer
128 may use any member as long as the member meets the requirements as an electrically insulating thermally conductive
member used for the present invention, for example, the withstand voltage, thickness, and thermal conductivity. When
the electrically insulating coating layer 128 is used, the electrically/thermally conductive member 61d can be easily
wound around the forceps pipe 126 covered with the electrically/thermally conductive member 61d.

[0250] Also, with the heat release structure 70d shown in Figs. 17 and 18, while the endoscopic structure to which the
heat is released by the heat release structure 70d is the forceps pipe 126, the present invention is not limited thereto.
As shown in Fig. 12, the heat release target may be the distal end ring 43a of the angle ring 43 of the bending part 42
that is the endoscopic structure. In this case, the electrically/thermally conductive member 61d, the electrically insulating
thermally conductive member 62d, and the electrically insulating coating member 63d of the heat release structure 70d
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may be disposed like the electrically/thermally conductive member 61a, the electrically insulating thermally conductive
member 62a, and the electrically insulating coating member 63a of the heat release structure 70a shown in Fig. 12.
[0251] Note that the copper foil 60a, the electrically/thermally conductive member 61d, the electrically insulating ther-
mally conductive member 62d such as the electrically insulating coating layer 128, and the electrically insulating coating
member 63d shown in Fig. 17 have similar functions and configurations as those of the copper foil 60, the electrical-
ly/thermally conductive member 61, the electrically insulating thermally conductive member 62, and the electrically
insulating coating member 63 shown in Fig. 5 except for the arrangement positions and the shapes which are different
due to the arrangement positions. Thus, the description is omitted.

[0252] While the ultrasonic endoscope including the heat release structure at the distal end part according to any one
of the first to fifth embodiments is a convex-type ultrasonic endoscope including a convex-type ultrasound probe, the
presentinvention is not limited thereto. A radial-type ultrasonic endoscope having a radial-type ultrasound probe including
a heat release structure at a distal end part may be employed.

Sixth Embodiment

[0253] Fig. 19 is a partial enlarged plan view schematically showing a distal end part of an insertion section of an
ultrasonic endoscope according to this embodiment. Fig. 20 is an arrow view taken along line X-X in Fig. 19, and is a
partial longitudinal section of the distal end part of the insertion section of the ultrasonic endoscope shown in Fig. 19.
[0254] An ultrasonic endoscope 130 according to the sixth embodiment shown in Figs. 19 and 20 has a configuration
similar to that of the ultrasonic endoscope 12 according to the first embodiment shown in Fig. 1 except for the distal end
part 40. Also, the ultrasonic endoscope 130 is similar to the ultrasonic endoscope 12d according to the fifth embodiment
shown in Figs. 15 and 16 except that the ultrasonic endoscope 130 has a distal end part 132 including a radial-type
ultrasonic observation portion 134 and an endoscopic observation portion 136, instead of the distal end part 40d including
the convex-type ultrasonic observation portion 36 and the endoscopic observation portion 38d. Therefore the same
reference sign is applied to the same component and the redundant description is omitted.

[0255] As shown in Figs. 19 and 20, the ultrasonic endoscope 130 according to this embodiment has the distal end
part 132 including the radial-type ultrasonic observation portion 134 and the endoscopic observation portion 136, and
an ultrasound probe, image captures the inside of a body cavity of a subject, and acquires an ultrasound image (echo
signal) and an endoscope image (image signal). The ultrasonic endoscope 130 has the insertion section (22) including
the bending part (42) and the soft part (44), the operation section (24), and the universal cord (26), like the ultrasonic
endoscope 12 shown in Fig. 1, in addition to the distal end part 132, although not shown in Figs. 19 and 20.

[0256] In the example shown in Figs. 19 and 20, while the ultrasonic observation portion 134 is disposed on the distal
end side of the ultrasonic endoscope 130 with respect to the endoscopic observation portion 136, the present invention
is not limited thereto. The endoscopic observation portion 136 may be located on the distal end side with respect to the
ultrasonic observation portion 134, or one or some of the components of the endoscopic observation portion 136 may
be located on the distal end side with respect to the ultrasonic observation portion 134.

[0257] Also, the endoscopic observation portion 136 of the ultrasonic endoscope 130 according to this embodiment
has a treatment tool lead-out port (also referred to as forceps lead-out port) 140, an observation window 142, an illumi-
nation window 144, a washing nozzle 146, and so forth. Although not shown, an objective lens, a solid-state imaging
element, and a wiring cable are disposed on the inner side of the observation window 142.

[0258] Note that the treatment tool lead-out port 140 is an opening through which a treatment tool is led out, and is
an exit opening of a treatment tool channel (forceps pipe line) 148 that communicates with the treatment tool insertion
port 30 (see Fig. 1).

[0259] With the ultrasonic endoscope 130 shown in Figs. 19 to 20, while the treatment tool lead-out port 140 is provided
in the endoscopic observation portion 136 on the proximal end side with respect to the ultrasonic observation portion
134, the present invention is not limited thereto. The treatment tool lead-out port 140 may be provided between the
ultrasonic observation portion 134 and the endoscopic observation portion 136 as long as the treatment tool lead-out
port 140 is located on the proximal end side with respect to the ultrasonic observation portion 134. Also, the ultrasonic
endoscope 130 according to this embodiment may include a treatment tool lead-out mechanism that leads out a treatment
tool such as forceps, a puncture needle, or a surgical knife through the treatment tool lead-out port 140, like the ultrasonic
endoscope 12 according to the first embodiment shown in Figs. 2 to 5, and 9 to 11.

[0260] Note that the treatment tool lead-out port 140, the observation window 142, the illumination window 144, and
the washing nozzle 146; and the objective lens, the solid-state imaging element, and the wiring cable which are not
shown have configurations similar to those of the treatment tool lead-out port 88a, the observation window 78, the
illumination window 80, and the washing nozzle 82 shown in Fig. 16; and the objective lens 120, the solid-state imaging
element 122, and the wiring cable 124 which are not shown. Therefore, the description is omitted.

[0261] As shown in Figs. 19 and 20, the ultrasonic observation portion 134 according to this embodiment is composed
of an ultrasonic vibrator unit 138, a cylindrical exterior member 150 to which the ultrasonic vibrator unit 138 is attached
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and by which the ultrasonic vibrator unit 138 is held, and a plurality of coaxial cables 58 of a shield cable 72 arranged
in the ultrasonic vibrator unit 138.

[0262] As shown in Fig. 20, the ultrasonic vibrator unit 138 has an ultrasonic vibrator array 154 with a plurality of
ultrasonic vibrators 152 arranged in a cylindrical form, an electrode part 156 having electric continuity with the ultrasonic
vibrator array 154, a backing material layer 158 that supports the ultrasonic vibrators 152 of the ultrasonic vibrator array
154 from a surface on the center side of the ultrasonic vibrator unit 138 (surfaces on the inner side of the ultrasonic
vibrators 152), an acoustic matching layer 160 laminated on the ultrasonic vibrator array 154 on the side opposite to the
backing material layer 158 (on the outer side of the ultrasonic vibrator array 154), and an acoustic lens 162 laminated
on the acoustic matching layer 160 on the side opposite to the ultrasonic vibrator array 154 (on the outer side of the
acoustic matching layer 160). Thus, the ultrasonic vibrator unit 138 has a laminated body 164 consisting of the acoustic
lens 162, the acoustic matching later 160, the ultrasonic vibrator array 154, and the backing material layer 158.

[0263] In this case, the electrode part 156 includes individual electrodes 156a for the plurality of ultrasonic vibrators
152 of the ultrasonic vibrator array 154, and a common electrode 156b common to the plurality of ultrasonic vibrators 152.
[0264] Also, the backing material layer 158 is supported by a cylindrical member 166 having a flange 166a and disposed
on the center side. The cylindrical member 166 has at least one slit 166b that extends through the cylindrical member
166, at a position close to an end portion on the proximal end side of the laminated body 164.

[0265] Note that the ultrasonic vibrators 152, the ultrasonic vibrator array 154, the electrode part 156, the backing
material layer 158, the acoustic matching layer 160, the acoustic lens 162, and the laminated body 164 according to
this embodiment are formed in cylindrical shapes, and have configurations and functions similar to, although shapes
are different from, those of the ultrasonic vibrators 48, the ultrasonic vibrator array 50, the electrode part 52, the backing
material layer 54, the acoustic matching layer 64, the acoustic lens 66, and the laminated body 68 according to the first
embodiment shown in Figs. 1 to 4.

[0266] The ultrasonic vibrator unit 138 further includes a flexible printed circuit (FPC) 168 that is electrically connected
to the plurality of individual electrodes 156a of the electrode part 156 and that includes a plurality of connection portions
168a for connection with signal lines 58a of the plurality of coaxial cables 58 through wiring, a ground bar 170 electrically
connected to the common electrode 156b of the electrode part 156, and a copper foil 172 bonded to a surface of the
FPC 168 on the proximal end side on the side opposite to a side end surface (an end surface on the endoscopic
observation portion 136 side) of the backing material layer 158.

[0267] In this case, the FPC 168 is disposed on the side end surface (the end surface on the endoscopic observation
portion 136 side) of the backing material layer 158 with the cylindrical shape. One end portion of the FPC 168 is disposed
along an outer peripheral surface adjacent to the side end surface of the backing material layer 158, and is electrically
connected to the plurality of individual electrodes 156a and the common electrode 156b of the electrode part 156. One
end portion of the FPC 168 extends from the side end surface of the backing material layer 158, comes into contact with
the cylindrical member 166, extends along the outer peripheral surface of the cylindrical member 166, and extends to
the endoscopic observation portion 136 side.

[0268] Also, the signal lines 58a of the plurality of coaxial cables 58 are individually electrically connected to the plurality
of connection portions 168a of the FPC 168 electrically connected to the plurality of individual electrodes 156a of the
electrode part 156. The connection portions 168a electrically connect the individual electrodes 156a of the plurality of
ultrasonic vibrators 152 individually with the signal lines 58a of the plurality of coaxial cables 58.

[0269] In addition, shield members 58c¢ of the plurality of coaxial cables 58 are sandwiched between ground wiring of
the FPC 168 electrically connected to the common electrode 156b of the electrode part 156, and the ground bar 170.
The shield members 58c of the plurality of coaxial cables 58 are electrically connected to the ground bar 170, and the
ground wiring of the FPC 168 is electrically connected to the ground bar 170. Thus, the common electrode 156b of the
plurality of ultrasonic vibrators 152 is electrically connected to the shield members 58c of the plurality of coaxial cables 58.
[0270] The plurality of coaxial cables 58, the signal lines 58a thereof, and the shield members 58¢ thereof pass through
the at least one slit 166b of the cylindrical member 166, extend from the inside to the outside of the cylindrical member
166, and are connected to the plurality of connection portions 168a of the FPC 168, and the ground bar 170.

[0271] Note that, the plurality of coaxial cables 58, the connection portions of the signal lines 58a with the plurality of
connection portions 168a of the FPC 168 of the signal lines 58a, and the connection portions of the shield members 58c
of the plurality of coaxial cables 58 with the ground bar 170 are preferably filled with a filling material to avoid unbinding
of the plurality of coaxial cables 58 or faulty connection of the connection portions, and thus a filling material layer (not
shown) is preferably formed at the slit 166b of the cylindrical member 166 and an inner pipe line 166¢ near the slit 166b.
[0272] As shown in Fig. 20, a heat release structure 174 of the ultrasonic endoscope 130 according to the sixth
embodiment of the present invention includes the copper foil 172, an electrically/thermally conductive member 176, and
an electrically insulating thermally conductive member 178. The heatrelease structure 174 preferably additionally includes
an electrically insulating coating member 180.

[0273] The copper foil 172 is a thermally conductive member that is thermally connected to the plurality of ultrasonic
vibrators 152, and constitutes the heat release structure 174 according to this embodiment. The copper foil 172 is bonded
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to the ultrasonic vibrator array 154 in which the plurality of ultrasonic vibrators 152 are arranged in a cylindrical form,
and a surface of the FPC 168 corresponding to the position of either side surface or the positions of both outer side
surfaces of the backing material layer 158 with a cylindrical shape. The copper foil 172 is bent to the proximal end side
from a position corresponding to the backing material layer 158 on the side opposite to the ultrasonic vibrator array 154,
and extends to the endoscopic observation portion 136 in parallel to the center line of the cylindrical member 166. The
copper foil 172 shields the plurality of ultrasonic vibrators 152 and also releases the heat generated from the plurality
of ultrasonic vibrators 152 and the backing material layer 158.

[0274] In the illustrated example, the copper foil 172 is connected to the ground bar 170 connected to the shield
members 58c of the plurality of coaxial cables 58, that is, to the connection portion between the shield members 58¢ of
the plurality of coaxial cables 58 and the ground bar 170. However, the present invention is not limited thereto, and the
copper foil 172 may not be connected to the ground bar 170 and the shield members 58c of the plurality of coaxial cables 58.
[0275] The electrically/thermally conductive member 176 consists of at least one member, and thermally connects the
copper foil 172 and the electrically insulating thermally conductive member 178 to each other. One end, that is, an end
portion on the distal end side of the electrically/thermally conductive member 176 is connected to the distal end side of
a portion of the copper foil 172 extending from the position corresponding to the backing material layer 158 to the
endoscopic observation portion 136, at the connection portion between the shield members 58c and the ground bar
170. The other end, that is, an end portion on the proximal end side of the electrically/thermally conductive member 176
extends from the end portion on the distal end side that is the connection portion with the copper foil 172 to the proximal
end side of an endoscopic observation portion 136 via the outside of the cylindrical member 166 of the endoscopic
observation portion 136 substantially in parallel to the center line thereof, extends to the outer peripheral surface on the
outer side of a forceps pipe 182 that is a forceps pipe line component being an endoscopic structure and that constitutes
a treatment tool channel (forceps pipe line) 148, and is disposed on the outer peripheral surface of the forceps pipe 182
via the electrically insulating thermally conductive member 178 disposed on the outer peripheral surface of the forceps
pipe 182.

[0276] Note that the plurality of coaxial cables 58 including the signal lines 58a and the shield members 58c connected
to the plurality of connection portions 168a of the FPC 168 and the ground bar 170 pass through the slit 166b of the
cylindrical member 166 of the endoscopic observation portion 136, enter the inner pipe line 166¢, are bundled as a shield
cable 72 at the inner pipe line 166¢, pass through the inner pipe line 166¢, and are headed to the proximal end side of
the endoscopic observation portion 136.

[0277] In this case, the slit 166b may be one slit 166b or a plurality of slits 166b as long as the plurality of coaxial
cables 58, the signal lines 58a thereof, and the shield members 58c thereof can pass through the slit 166b.

[0278] In this case, an end portion on the proximal end side of the electrically/thermally conductive member 176
disposed on the outer peripheral surface of the forceps pipe 182 is an exposed potion exposed to a variety of other
endoscopic structures of the endoscopic observation portion 136. Thus, as shown in Fig. 20, the exposed portion of the
electrically/thermally conductive member 176 is preferably covered with the electrically insulating coating member 180,
for example, a coil tube or a heat-shrinkable tube, and is electrically insulated or isolated from the other endoscopic
structures.

[0279] With the heat release structure 174 according to this embodiment, like the heat release structure 70d shown
in Figs. 17 and 18, the electrically insulating thermally conductive member 178 is wound around the periphery, that is,
the outer peripheral surface of the forceps pipe 182, and the electrically/thermally conductive member 176 is wound
around the electrically insulating thermally conductive member 178. Further, a coil tube, a heat-shrinkable tube, or the
like, is wound around the electrically/thermally conductive member 176 in a manner sandwiching and pressing the
electrically/thermally conductive member 176. Thus, the electrically insulating thermally conductive member 178 can be
removably disposed on the outer peripheral surface of the forceps pipe 182, thereby improving ease of repair.

[0280] In this way, the electrically/thermally conductive member 176 is thermally connected to the forceps pipe 182
but is electrically insulated or isolated from the forceps pipe 182 via the electrically insulating thermally conductive
member 178. Consequently, the copper foil 172 is thermally connected to the forceps pipe 182 but is electrically insulated
or isolated from the forceps pipe 182 via the electrically/thermally conductive member 176 and the electrically insulating
thermally conductive member 178.

[0281] Thus, the heat generated from the ultrasonic vibrators 152 and the backing material layer 158 of the distal end
part 132 is transmitted to the forceps pipe 182 which is the endoscopic structure, via the first thermally conductive
member such as the copper foil 172, the second thermally conductive member such as the electrically/thermally con-
ductive member 176, and the electrically insulating thermally conductive member 178. The heat can be released to the
outside from the treatment tool insertion port 30 of the operation section 24.

[0282] According to this embodiment, an electrically insulating coating layer formed by applying, for example, DLC
coating to the outer peripheral surface of the forceps pipe 182 is preferably used as the electrically insulating thermally
conductive member 178 shown in Fig. 20, like the fifth embodiment shown in Fig. 18.

[0283] Also, with the heat release structure 174 shown in Fig. 20, like the heat release structure 70d shown in Fig. 17,
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as shown in Fig. 12, an endoscopic structure serving as a heat release target may be the distal end ring 43a of the angle
ring 43 of the bending part 42.

[0284] Note that the copper foil 172, the electrically/thermally conductive member 176, the electrically insulating ther-
mally conductive member 178, and the electrically insulating coating member 180 shown in Fig. 20 have similar functions
and configurations as those of the copper foil 60, the electrically/thermally conductive member 61, the electrically insu-
lating thermally conductive member 62, and the electrically insulating coating member 63 shown in Fig. 5 except for the
arrangement positions and the shapes which are different due to the arrangement positions. Thus, the description is
omitted.

Reference Signs List

[0285]

10 ultrasonic inspection system
12, 12a, 12b, 12¢, 12d, 130  ultrasonic endoscope

14 ultrasonic processor device
16 endoscopic processor device
18 light source device

20 monitor

21a water supply tank

21b suction pump

22 insertion section

24 operation section

26 universal cord

27 erecting operation lever

28a air/water supply button

28b suction button

29 angle knob

30 treatment tool insertion port (forceps port)
32a ultrasonic connector

32b endoscope connector

32c light source connector

34a air/water supply tube

34b suction tube

36, 134 ultrasonic observation portion

38, 384, 38b, 38c, 38d, 136  endoscopic observation portion
40, 40a, 40b, 40c, 40d, 132  distal end part

41, 150 exterior member (distal end case)
42 bending part

43 angle ring

43a distal end ring

44 soft part

46, 138 ultrasonic vibrator unit
48, 152 ultrasonic vibrator

50, 154 ultrasonic vibrator array
52, 156 electrode part

52a, 156a individual electrode
52b, 156b common electrode

54, 158 backing material layer
56 cable wiring portion
56a, 168a connection portion

58 coaxial cable

58a signal line

58b first insulating layer
58c shield member

58d second insulating layer
57,170 ground bar

60, 60a, 172 copper foil
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61, 61a, 61b, 61c, 61d, 176
62, 62a, 62b, 62c, 62d, 178
63, 63a, 63d, 180
64, 160

66, 162

68, 164

70, 70a, 70b, 70c, 70d, 174
72

72a

73

73a, 73b
73c

74

76

77a,77b
78, 142

80, 80a, 80b, 144
82, 146

84

84a

86

88, 88a, 140
90, 90a, 148
91

91a

92

93

94

95

96a

98

98a

98b

100

100a

101

102

104

104a

106

108

110

112

114

116

116a

116b

117a, 117b
118

119

120

122

124

126, 182
128

166

166a

166b
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electrically/thermally conductive member
electrically insulating thermally conductive member
electrically insulating coating member
acoustic matching layer

acoustic lens

laminated body

heat release structure

shield cable

outer cover

cable insertion hole

opening

thin wall portion

filling material layer
treatment tool lead-out port
inclined surface

observation window

illumination window

washing nozzle

erecting base

support portion

erecting base housing portion
treatment tool lead-out port (forceps lead-out port)
treatment tool channel (forceps pipe line)
proximal assembly

support portion

erecting base assembly

head assembly

driving mechanism portion

base portion

bottom surface (lower surface)
lever housing portion

housing space

side wall portion

treatment tool insertion portion
lower surface

treatment tool insertion hole
rotating shaft

erecting lever

through hole

columnar member

control cable

lever operating wire

linking member

forceps tube

connecting portion

intermediate diameter portion
small diameter portion

opening

screw hole

screw

objective lens

solid-state imaging element

wiring cable

forceps pipe

electrically insulating coating layer
cylindrical member

flange

slit
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inner pipe line

flexible printed circuit (FPC)

longitudinal direction (elevation direction)
parallel direction (azimuth direction)

1. An ultrasonic endoscope (12), comprising:

a plurality of ultrasonic vibrators (48);

a distal end part including an ultrasonic observation portion (36) that houses the plurality of ultrasonic vibrators
and further including an endoscopic observation portion (38) at a proximal end side of the ultrasonic observation
portion (36);

an electrically conductive endoscopic structure connected to the distal end part;

a thermally conductive member (60, 61) connected to the plurality of ultrasonic vibrators; and

an electrically insulating thermally conductive member (62) connected to the endoscopic structure,

wherein the thermally conductive member and the electrically insulating thermally conductive member are
connected to each other,

wherein the endoscopic structure is made of metal,

wherein the thermally conductive memberis an electrically/thermally conductive member and has afirst thermally
conductive member and a second thermally conductive member that connects the first thermally conductive
member and the electrically insulating thermally conductive member to each other,

wherein the first thermally conductive member is directly connected to the plurality of ultrasonic vibrators,
wherein the second thermally conductive member has its distal end side connected to the first thermally con-
ductive member, is disposed to extend in the distal end part to a proximal end side of the of the endoscopic
observation portion, and has its proximal end side connected to the electrically insulating thermally conductive
member,

wherein the electrically insulating thermally conductive member has its distal end side connected to the proximal
end side of the second thermally conductive member and has its proximal end side disposed in contact with
the endoscopic structure, and

wherein heat generated from the plurality of ultrasonic vibrators is released from the endoscope structure via
the first thermally conductive member, the second thermally conductive member, and the electrically insulating
thermally conductive member.

2. The ultrasonic endoscope according to claim 1,
wherein the electrically insulating thermally conductive member is removably connected to the thermally conductive
member or the endoscopic structure.

3. The ultrasonic endoscope according to claim 1 or 2,

wherein the thermally conductive member has an exposed portion exposed to the endoscopic structure, and
wherein the exposed portion is covered with an electrically insulating coating member.

4. The ultrasonic endoscope according to any one of claims 1 to 3,
wherein the electrically insulating thermally conductive member has a withstand voltage of 1.5 kV or higher.

5. The ultrasonic endoscope according to any one of claims 1 to 4,
wherein the electrically insulating thermally conductive member has a thickness of 3 mm or smaller.

6. The ultrasonic endoscope according to any one of claims 1 to 5,
wherein the electrically insulating thermally conductive member has a thermal conductivity of 0.5 W/mK or higher.

7. The ultrasonic endoscope according to any one of claims 1 to 6,
wherein the endoscopic structure is an erecting base component, a forceps pipe line component, or a distal-end-
side ring component of an angle sub-assembly.

8. The ultrasonic endoscope according to claim 7,
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wherein at least one of the erecting base component or the forceps pipe line component is disposed on a proximal
end side of the ultrasonic endoscope with respect to the plurality of ultrasonic vibrators.

9. The ultrasonic endoscope according to any one of claims 1 to 8,
wherein the thermally conductive member has a thermal conductivity of 0.5 W/mK or higher.
10. The ultrasonic endoscope according to any one of claims 1 to 9, further comprising:
a plurality of ultrasonic cables individually connected to the plurality of ultrasonic vibrators; and
a cable insertion hole that are provided in the distal end part and through which the plurality of ultrasonic cables
are inserted,
wherein the thermally conductive member is partly disposed in the cable insertion hole.
11. The ultrasonic endoscope according to claim 10,
wherein the thermally conductive member has a first thermally conductive member that is directly connected
to the plurality of ultrasonic vibrators, and a second thermally conductive member that connects the first thermally
conductive member and the electrically insulating thermally conductive member to each other, and
wherein the second thermally conductive member is disposed in the cable insertion hole.
12. The ultrasonic endoscope according to claim 10 or 11,
wherein the electrically insulating thermally conductive member is a wall of the cable insertion hole that contacts
an electrically conductive structural body of the endoscopic structure, and
wherein the wall has a thickness of 3 mm or smaller.
13. The ultrasonic endoscope according to any one of claims 1 to 12,
wherein the electrically insulating thermally conductive member is a thermally conductive ceramic screw that
attaches the thermally conductive member to an electrically conductive structural body of the endoscopic struc-
ture, and
wherein a distal end portion of the screw contacts the electrically conductive structural body.
14. The ultrasonic endoscope according to any one of claims 1 to 13,
wherein the distal end part has an electrically insulating exterior member, and
wherein the endoscopic structure is housed in or connected to the exterior member.
15. The ultrasonic endoscope according to any one of claims 1 to 14,
wherein the plurality of ultrasonic vibrators are convex type or radial type.
16. The ultrasonic endoscope according to any one of claims 1 to 15,
wherein the first thermally conductive member is a copper foil, is bonded to the plurality of ultrasonic vibrators, and
extends to the endoscopic observation portion on the side opposite to the ultrasonic vibrators.
17. The ultrasonic endoscope according to claims 10,
wherein the plurality of ultrasonic cables are covered with an outer cover at an outermost layer, and used as a
single shield cable, and
wherein the single shield cable and a part of the thermally conductive member are disposed in the cable insertion
hole.
Patentanspriiche
1. Ultraschallendoskop (12), umfassend:

mehrere Ultraschallschwinger (48);
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einen distalen Endteil, enthaltend einen Ultraschall-Betrachtungsabschnitt (36), der die mehreren Ultraschall-
schwinger aufnimmt, weiterhin enthaltend einen Endoskop-Betrachtungsabschnitt (38) an einem proximalen
Ende des Ultraschall-Betrachtungsabschnitts (36);

eine elektrisch leitende Endoskopstruktur, die an den distalen Endteil angeschlossen is;

ein thermisch leitendes Element (60, 61), das mit den mehreren Ultraschallschwingern verbunden ist; und

ein elektrisch isolierendes und warmeleitendes Element (62), das mit der Endoskopstruktur verbunden ist,
wobei das thermisch leitende Element und das elektrisch isolierende und warmeleitende Element miteinander
verbunden sind,

wobei die Endoskopstruktur aus Metall gefertigt ist,

wobei das thermisch leitende Element ein elektrisch/thermisch leitendes Element ist und ein erstes warmelei-
tendes Element und ein zweites warmeleitendes Element, das das erste warmeleitende Element und das
elektrisch isolierende, warmeleitende Element miteinander verbindet, aufweist,

wobei das erste warmeleitende Element direkt mit den mehreren Ultraschallschwingern verbunden ist,

wobei das zweite warmeleitende Element mit seinem distalen Ende mit dem ersten warmeleitenden Element
verbunden ist, so angeordnet ist, dass es sich in dem distalen Ende zu einem proximalen Ende des Endoskop-
Betrachtungsabschnitts hin erstreckt, und mit seinem proximalen Ende mit dem elektrisch isolierenden, war-
meleitenden Element verbunden ist,

wobei das elektrisch isolierende und warmeleitende Element mit seinem distalen Ende an das proximale Ende
des zweiten warmeleitenden Elements angeschlossen ist und mit seinem proximalen Ende in Berlihrung mit
der Endoskopstruktur steht, und

wobei von den mehreren Ultraschallschwingern erzeugte Warme aus der Endoskopstruktur tber das erste
warmeleitende Element, das zweite warmeleitende Element und das elektrisch isolierende, warmeleitende
Element abgegeben wird.

Ultraschallendoskop nach Anspruch 1,
bei dem das elektrisch isolierende, warmeleitende Element entfernbar mit dem thermisch leitenden Element oder
der Endoskopstruktur verbunden ist.

Ultraschallendoskop nach Anspruch 1 oder 2,

bei dem das thermisch leitende Element einen exponierten Abschnitt aufweist, der zu der Endoskopstruktur hin
exponiert ist, und

wobei der exponierte Abschnitt mit einem elektrisch isolierenden Beschichtungselement abgedeckt ist.

Ultraschallendoskop nach einem der Anspriiche 1 bis 3,
bei dem das elektrisch isolierende, warmeleitende Element eine Stehspannung von 1,5 kV oder mehr aufweist.

Ultraschallendoskop nach einem der Anspriiche 1 bis 4,
bei dem das elektrisch isolierende, warmeleitende Element eine Dicke von 3 mm oder weniger aufweist.

Ultraschallendoskop nach einem der Anspriiche 1 bis 5,
beidem das elektrisch isolierende, warmeleitende Element eine Warmeleitfahigkeit von 0,5 W/mK oder mehr besitzt.

Ultraschallendoskop nach einem der Anspriiche 1 bis 6,
bei dem die Endoskopstruktur eine Aufrecht-Basiskomponente, eine Forceps-Rohrleitungskomponente oder eine
distal-endseitige Ringkomponente einer Winkel-Unteranordnung ist.

Ultraschallendoskop nach Anspruch 7,
bei dem mindestens eine von der Aufrecht-Basiskomponente oder der Forceps-Rohrleitungskomponente an einem
proximalen Ende des Ultraschallendoskops in Bezug auf die mehreren Ultraschallschwingern liegt.

Ultraschallendoskop nach einem der Anspriiche 1 bis 8,
bei dem das thermisch leitende Element eine Warmeleitfahigkeit von 0,5 W/mK oder mehr besitzt.

10. Ultraschallendoskop nach einem der Anspriiche 1 bis 9, weiterhin umfassend:

mehrere Ultraschallkabel, die individuell an die mehreren Ultraschallschwinger angeschlossen sind; und
ein Kabeleinfiihrloch, das sich in dem distalen Ende befindet und durch das die mehreren Ultraschallkabel
eingefiihrt sind,
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wobei das thermisch leitende Element teilweise in dem Kabeleinflihrloch angeordnet ist.

Ultraschallendoskop nach Anspruch 10,

bei dem das thermisch leitende Element ein erstes warmeleitendes Element, das direkt mit den mehreren Ultra-
schallschwingern verbunden ist, und ein zweites warmeleitendes Element aufweist, wobei Letzteres das erste war-
meleitende Element und das elektrisch isolierende, warmeleitende Element miteinander verbindet, und

wobei das zweite warmeleitende Element sich in dem Kabeleinflihrloch befindet.

Ultraschallendoskop nach Anspruch 10 oder 11,

beidem das elektrisch isolierende, warmeleitende Element eine Wand des Kabeleinfiihrlochs ist, die einen elektrisch
leitenden Strukturkorper der Endoskopstruktur berihrt, und

wobei die Wand eine Dicke von 3 mm oder weniger besitzt.

Ultraschallendoskop nach einem der Anspriiche 1 bis 12,

bei dem das elektrisch isolierende, warmeleitende Element eine warmeleitende Keramikschraube ist, die das ther-
misch leitende Element an einem elektrisch leitenden Strukturkérper der Endoskopstruktur befestigt, und

wobei ein distaler Endabschnitt der Schraube den elektrisch leitenden Strukturkdrper berihrt.

Ultraschallendoskop nach einem der Anspriiche 1 bis 13,
bei dem der distale Endteil ein elektrisch isolierendes Aul3enelement besitzt, und
wobei die Endoskopstruktur in dem Aufenelement aufgenommen ist oder mit diesem verbunden ist.

Ultraschallendoskop nach einem der Anspriiche 1 bis 14,
bei dem die mehreren Ultraschallschwinger vom konvexen Typ oder vom Radialtyp sind.

Ultraschallendoskop nach einem der Anspriiche 1 bis 15,
bei dem das erste warmeleitende Element eine Kupferfolie ist, verbunden mit den mehreren Ultraschallschwingern,
und sich zu dem Endoskop-Betrachtungsabschnitt auf der den Ultraschallschwingern abgewandten Seite erstreckt.

Ultraschallendoskop nach Anspruch 10,

bei dem die mehreren Ultraschallkabel mit einem AuRenmantel auf einer auRersten Schicht bedeckt sind und als
ein einzelnes Abschirmkabel verwendet werden, und

wobeidas einzelne Abschirmkabel und ein Teil des warmeleitenden Elements sich in dem Kabeleinfiihrloch befinden.

Revendications

1.

Endoscope a ultrasons (12), comprenant :

une pluralité de vibrateurs ultrasonores (48) ;

une partie d’extrémité distale incluant une portion d’'observation ultrasonore (36), laquelle loge la pluralité de
vibrateurs ultrasonores et incluant en outre une portion d’observation endoscopique (38) sur un cété d’extrémité
proximale de la portion d’observation ultrasonore (36) ;

une structure endoscopique électro-conductrice connectée a la partie d’extrémité distale ;

un élément thermo-conducteur (60, 61) connecté a la pluralité de vibrateurs ultrasonores, et

un élément thermo-conducteur isolant sur le plan électrique (62) connecté a la structure endoscopique,

dans lequel I'élément thermo-conducteur et I'élément thermo-conducteur isolant sur le plan électrique sont
connectés 'un a l'autre ;

dans lequel la structure endoscopique est fabriquée en métal ;

dans lequel I'élément thermo-conducteur est un élément électro/thermo-conducteur et présente un premier
élément thermo-conducteur et un second élément thermo-conducteur, lequel connecte le premier élément
thermo-conducteur et élément thermo-conducteur isolant sur le plan électrique I'un a I'autre,

dans lequel le premier élément thermo-conducteur est connecté a la pluralité de vibrateurs ultrasonores :

danslequelle second élémentthermo-conducteur présente son cété d’extrémité distale connecté au premier
élément thermo-conducteur, est disposé pour s’étendre dans la partie d’extrémité distale jusqu’a un coté
d’extrémité proximale de la portion d’observation endoscopique, et présente son coté d’extrémité proximale
connecté a I'élément thermo-conducteur isolant sur le plan électrique,
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dans lequel I'élément thermo-conducteur isolant sur le plan électrique présente son c6té d’extrémité distale
connecté au cété d’extrémité proximale du second élément thermo-conducteur et présente son coté d’ex-
trémité proximale disposé en contact avec la structure endoscopique, et

dans lequel la chaleur générée a partir de la pluralité de vibrateurs ultrasonores est libérée a partir de la
structure endoscopique via le premier élément thermo-conducteur, le second élément thermo-conducteur,
et I'élément thermo-conducteur isolant sur le plan électrique.

Endoscope a ultrasons selon la revendication 1,
dans lequel I'élément thermo-conducteur isolant sur le plan électrique est connecté de maniére amovible a I'élément
thermo-conducteur ou a la structure endoscopique.

Endoscope a ultrasons selon la revendication 1 ou 2,
dans lequel I'élément thermo-conducteur présente une portion exposée, exposée a la structure endoscopique, et
dans lequel la portion exposée est recouverte par un élément de revétement isolant sur le plan électrique.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 3,
dans lequel I'élément thermo-conducteur isolant sur le plan électrique présente une tension de tenue de 1,5 kV ou
plus.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 4,
dans lequel I'élément thermo-conducteur isolant sur le plan électrique présente une épaisseur inférieure ou égale
a3 mm.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 5,
dans lequel I'élément thermo-conducteur isolant sur le plan électrique présente une conductivité thermique supé-
rieure ou égale a 0,5 W/mK.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 6,
dans lequel la structure endoscopique est un composant de base d’élévation, un composant formant conduite pour
pince, ou un composant en anneau coté d’extrémité distale d’'un sous-ensemble d’angle.

Endoscope a ultrasons selon la revendication 7,

dans lequel au moins un élément parmi le composant de base d’élévation ou le composant formant conduite pour
pince estdisposé sur un cété d’extrémité proximale de 'endoscope a ultrasons par rapport a la pluralité de vibrateurs
ultrasonores.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 8,
dans lequel I'élément thermo-conducteur présente une conductivité thermique supérieure ou égale a 0,5 W/mK.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 9, comprenant en outre :

une pluralité de cables a ultrasons connectés de maniére individuelle a la pluralité de vibrateurs ultrasonores, et
un trou d’introduction de cable, lequel est prévu dans la partie d’extrémité distale et a travers lequel la pluralité
de cables a ultrasons sont introduits, et

dans lequel I'élément thermo-conducteur est en partie disposé dans le trou d’introduction de cable.

Endoscope a ultrasons selon la revendication 10,

dans lequel I'élément thermo-conducteur présente un premier élément thermo-conducteur, lequel est directement
connecté a la pluralité de vibrateurs ultrasonores, et un second élément thermo-conducteur, lequel connecte le
premier élément thermo-conducteur et I'élément thermo-conducteur isolant sur le plan électrique I'un a l'autre,
dans lequel le second élément thermo-conducteur est disposé dans le trou d’introduction de cable.

Endoscope a ultrasons selon la revendication 10 ou 11,

dans lequel I'élément thermo-conducteur isolant sur le plan électrique est une paroi du trou d’introduction de cable,
laquelle est en contact avec un corps structural électro-conducteur de la structure endoscopique, et

dans lequel la paroi présente une épaisseur inférieure ou égale a 3 mm.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 12,
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dans lequel I'élément thermo-conducteur isolant sur le plan électrique est une vis céramique thermo-conductrice,
laquelle fixe I'élément thermo-conducteur sur un corps structural électro-conducteur de la structure endoscopique, et
dans lequel une portion d’extrémité distale de la vis est en contact avec le corps structural électro-conducteur.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 13,
dans lequel la partie d’extrémité distale présente un élément extérieur isolant sur le plan électrique, et
dans lequel la structure endoscopique est logée dans I'élément extérieur, ou connectée a celui-ci.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 14,
dans lequel la pluralité de vibrateurs ultrasonores sont de type convexe ou de type radial.

Endoscope a ultrasons selon I'une quelconque des revendications 1 a 15,
dans lequel le premier élément thermo-conducteur est une feuille de cuivre, est lié a la pluralité de vibrateurs
ultrasonores, ets’étend jusqu’a la portion d’'observation endoscopique sur le cbté opposé aux vibrateurs ultrasonores.

Endoscope a ultrasons selon la revendication 10,

dans lequel la pluralité de cables a ultrasons sont recouverts d’une couverture extérieure sur une couche la plus
extérieure, et utilisés comme cable blindé unique, et

dans lequel le cable blindé unique et une partie de I'élément thermo-conducteur sont disposés dans le trou d’intro-
duction de cable.
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