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(57) ABSTRACT

An ultrasound endoscope has a transducer unit that has a top
surface, a bottom surface and a side surface connecting the
top surface and the bottom surface, and performs transmis-
sion and reception of ultrasound on a top surface side, a cable
that is for transmitting and receiving an electrical signal to
and from the transducer unit and is connected to the side
surface, a conductive shield case that has a lead-out port for
leading out the cable, and a flexible extension portion
extended from at least the top surface side of the lead-out port,
and covers the side surface and the bottom surface, and a
housing that holds a transducer unit 2 via the shield case, and
has a cable insertion path in which the cable and the extension
portion are inserted.
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ULTRASOUND ENDOSCOPE

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
PCT/IP2012/060558 filed on Apr. 19, 2012 and claims ben-
efit of Japanese Application No. 2011-197506 filed in Japan
on Sep. 9, 2011, the entire contents of which are incorporated
herein by this reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound endo-
scope.

[0004] 2. Description of the Related Art

[0005] Conventionally, in a medical field, ultrasound endo-

scope apparatuses have been widely used. In an ultrasound
endoscope, an ultrasound probe which performs transmission
and reception of ultrasound is provided at a distal end portion
of an elongated endoscope insertion portion. An ultrasound
endoscope apparatus transmits ultrasound from an ultrasound
probe thereof, and generates an ultrasound image of a subject
from an ultrasound echo signal received from the subject and
displays the ultrasound image.

[0006] A transducer unit having a transducing portion is
disposed in an interior of the ultrasound probe provided at a
distal end portion of an insertion portion of an ultrasound
endoscope. The transducer unit is housed in a housing. Fur-
ther, the transducer unit is provided in a shield case which is
grounded in consideration of electrical safety, countermea-
sures against noise and the like for a subject, because the
insertion portion is inserted into the subject.

[0007] When a distal end portion unit including the trans-
ducer unit is assembled, the transducer unit to which an
elongated cable unit is connected is housed in a shield case
first. Subsequently, the transducer unit to which the elongated
cable unit is connected is housed into the housing in such a
manner as to be forced into the housing, whereby the distal
end portion unit of the ultrasound endoscope is assembled. As
aresult, the transducer unit housed in the shield case is housed
in the housing at the distal end portion of the insertion portion.
[0008] Further, as a countermeasure against heat that is
generated by ultrasound vibration in an ultrasound endo-
scope, for example, Japanese Patent Application Laid-Open
Publication No. 2009-240755 proposes and discloses the art
of providing a highly thermal conductive layer at a distal end
portion.

SUMMARY OF THE INVENTION

[0009] An ultrasound endoscope of one aspect of the
present invention has an ultrasound transmitting and receiv-
ing portion that has a top surface, a bottom surface and a side
surface that connects the top surface and the bottom surface,
and performs transmission and reception of ultrasound on the
top surface side, a cable that is for transmitting and receiving
an electrical signal to and from the ultrasound transmitting
and receiving portion and is connected to the side surface, a
conductive shield case that has a lead-out port for leading out
the cable, and a flexible extension portion extended from at
least the top surface side of the lead-out port, and covers the
side surface and the bottom surface, and a housing that holds
the ultrasound transmitting and receiving portion via the
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shield case, and has a cable insertion path in which the cable
and the extension portion are inserted.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective view of a distal end portion
unit according to a first embodiment of the present invention
seen from diagonally above a front side of the distal end
portion unit;

[0011] FIG. 2is a perspective view of the distal end portion
unit according to the first embodiment of the present inven-
tion seen from a slightly diagonally rear of a side of the distal
end portion unit;

[0012] FIG. 3 isaview ofadistal end portion unit 1 accord-
ing to the first embodiment of the present invention seen from
a front side in an axial direction of the distal end portion unit
1;

[0013] FIG. 4 is a perspective view of a shield case 5
according to the first embodiment of the present invention;

[0014] FIG. 5is a view of the shield case 5 according to the
first embodiment of the present invention seen from a proxi-
mal end direction;

[0015] FIG. 6 is a view for explaining housing of a trans-
ducer unit 2 into the shield case 5, according to the first
embodiment of the present invention;

[0016] FIG.7isasectional view for explaining a process of
the transducer unit 2 to which a cable unit 4 is connected
being fitted into a housing portion 3a of a housing 3, accord-
ing to the first embodiment of the present invention;

[0017] FIG. 8 is a sectional view showing a state in which
the transducer unit 2 is housed in the housing portion 3a of the
housing 3, according to the first embodiment of the present
invention;

[0018] FIG. 9 is a perspective view of the shield case 5
having an extension portion according to modification 1 of
the first embodiment of the present invention;

[0019] FIG. 10 is a view of the shield case 5 having the
extension portion according to modification 1 of the first
embodiment of the present invention seen from a proximal
end direction;

[0020] FIG. 11 is a perspective view of the shield case 5
having an extension portion according to modification 2 of
the first embodiment of the present invention;

[0021] FIG. 12 is a view of the shield case 5 having the
extension portion according to modification 2 of the first
embodiment of the present invention seen from the proximal
end direction;

[0022] FIG. 13 is a sectional view showing a state in which
the transducer unit 2 is housed in the housing portion 3a of the
housing 3, according to modification 2 of the first embodi-
ment of the present invention;

[0023] FIG. 14 is a sectional view showing a state in which
the transducer unit 2 is housed in the housing portion 3a of the
housing 3, according to modification 3 of the first embodi-
ment of the present invention;

[0024] FIG. 15 is a perspective view of the shield case 5
having an extension portion according to modification 4 of
the first embodiment of the present invention;

[0025] FIG. 16 is a view of the shield case 5 having the
extension portion according to modification 4 of the first
embodiment of the present invention seen from the proximal
end direction;
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[0026] FIG. 17 is a sectional view showing a state in which
the transducer unit 2 is housed in the housing portion 3a of the
housing 3 according to modification 4 of the first embodiment
of the present invention;

[0027] FIG. 18 is a perspective view of the shield case 5
having the extension portion according to a second embodi-
ment of the present invention;

[0028] FIG. 19 is a sectional view for explaining a process
of the transducer unit 2 to which the cable unit 4 is connected
being fitted into the housing portion 3a of the housing 3,
according to the second embodiment of the present invention;
[0029] FIG. 20 is a sectional view showing a state in which
the transducer unit 2 according to the second embodiment of
the present invention is housed in the housing portion 3a of
the housing 3;

[0030] FIG. 21 is a partial cross-sectional view of the trans-
ducer unit fitted in a distal end rigid member with an image
pickup unit;

[0031] FIG. 22 is a view of an insertion portion of the
ultrasound endoscope seen from a distal end side;

[0032] FIG. 23 is a partial cross-sectional view of the trans-
ducer unit provided with an opening portion in a part of a
shield case 111;

[0033] FIG. 24 is a partial cross-sectional view of a section
of the image pickup unit and a light guide unit taken along an
XXIV-XXIV line of FIG. 22;

[0034] FIG. 25 is an external appearance view showing an
external appearance of the ultrasound endoscope to which a
tube is mounted;

[0035] FIG. 26 is a partial cross-sectional view of a mount-
ing clip 201, taken along an XXVI-XXVI line of FIG. 25;
[0036] FIG. 27 is a sectional view showing a state in which
the mounting clip 201 is mounted to a universal cord 204; and
[0037] FIG. 28 is a view of the mounting clip 201 provided
with extension portions at arm portion distal ends.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Hereinafter, embodiments of the present invention
will be described with reference to the drawings.

[0039] In the respective drawings used in the following
description, a scale is made to differ at each of the respective
components in order to make the respective components have
such sizes as to be recognizable on the drawings, and the
present invention is not limited to only the numbers and the
amounts of the components, the shapes of the components,
the ratios of the sizes of the components, and the relative
positional relations of the respective components which are
illustrated in the drawings.

First Embodiment

[0040] FIGS. 1 and 2 are external appearance views of a
distal end portion unit of an ultrasound endoscope according
to a first embodiment of the present invention. FIG. 1 is a
perspective view of the distal end portion unit seen from
diagonally above a front side of the distal end portion unit.
FIG. 2 is a perspective view of the distal end portion unit seen
from a slightly diagonally rear of a side of the distal end
portion unit. FIG. 3 is a view of a distal end portion unit 1 seen
from a front side in an axial direction of the distal end portion
unit 1.

[0041] Thedistal end portion unit 1 is configured by mainly
having a transducer unit 2, a housing 3, a cable unit 4 and a
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shield case 5 (notillustrated in FIG. 1, FIG. 2 and FI1G. 3). The
distal end portion unit 1 is configured in such a manner that
the transducer unit 2 is housed in a housing portion 3a of the
housing 3, and a cable 4a of the cable unit 4 is extended from
aproximal end side of the housing 3. An endoscope distal end
portion is configured by the distal end portion unit 1 being
provided in a distal end rigid member of an insertion portion
of the ultrasound endoscope.

[0042] The transducer unit 2 which is an ultrasound trans-
mitting and receiving portion has an ultrasound transducer in
an interior thereof. An acoustic lens surface 2a which focuses
ultrasound is provided on a top surface side of the transducer
unit 2. A lower portion of the transducer unit 2 is housed in the
shield case 5 which will be described later.

[0043] The transducer unit 2 has a top surface, a bottom
surface and side surfaces which connect the top surface and
the bottom surface, and configures the ultrasound transmit-
ting and receiving portion which performs transmission and
reception of ultrasound on the top surface side. In this case,
the acoustic lens surface 2a is located on the top surface.
[0044] The housing 3 is made of a resin, and has a housing
main body portion 35, a protruding portion 3561 having a
flange portion formed at a distal end portion of the housing
main body portion 35, and a proximal end portion 362. A
cable 4a is extended from the proximal end portion 362. The
cable 4a is connected to the side surface of the transducer unit
2 to transmit and receive electrical signals to and from the
transducer unit 2 which is the ultrasound transmitting and
receiving portion.

[0045] An opening portion of the housing portion 3a of the
housing main body portion 35 has a shape along a shape of the
acoustic lens surface 24 of the transducer unit 2. An internal
structure of the housing 3 will be described later.

[0046] Note that in the present embodiment and the follow-
ing descriptions (descriptions of modifications and another
embodiment), the ultrasound transmitting and receiving por-
tions are described as convex type ultrasound transmitting
and receiving portions, but may be concave type ultrasound
transmitting and receiving portions.

[0047] FIG.4isa perspective view of the shield case 5. FIG.
5 is a view of the shield case 5 seen from a proximal end
direction. The shield case 5 has an opening portion 11, a
bottom surface portion 12 and four side surface portions 13,
14, 15 and 16. The shield case 5 is made of a metal, and has a
box shape which is opened to an upper side with an area of the
opening portion 11 on the top surface being larger than an area
of'the bottom surface portion 12. Therefore, a housing portion
5a is formed by the bottom surface portion 12 and the four
side surface portions 13, 14, 15 and 16.

[0048] More specifically, the shield case 5 is configured
such that the side surface portions 13, 15 and 16 at a proximal
end side are orthogonal to the bottom surface portion 12, and
the side surface portion 14 at a distal end side forms an angle
of 90 degrees or more with the bottom surface portion 12.
[0049] Further, a height of the side surface portion 13 at the
proximal end side, from the bottom surface portion 12 is
higher than a height of the side surface portion 14 at the distal
end side, from the bottom surface portion 12, and therefore,
the opening portion 11 is formed in a slanting state with
respect to the bottom surface portion 12.

[0050] A lead-out port 17 for leading the cable 4a of the
cable unit 4 to an outside of the shield case 5 is formed at the
side surface portion 13 at the proximal end side. As shown in
FIG. 5, the lead-out port 17 is semi-circular at a bottom



Patent Application Publication  Jun. 20,2013 Sheet 2 of 17 US 2013/0158410 A1




US 2013/0158410 Al

surface side, is rectangular at a top surface side, and has such
a size that the cable 4a can be inserted therethrough.

[0051] Furthermore, a plate-shaped extension portion 18
which extends in a proximal end direction is formed at an
upper side of the opening portion 16, that is, a top surface side
ofthe lead-out port 17. The extension portion 18 is formed at
a position where an upper side surface of the cable 4a which
extends from the transducer unit 1 abuts on an undersurface of
the extension portion 18 when the transducer unit 2 is housed
in the shield case 5.

[0052] Namely, the shield case 5 is a conductive member
that has the lead-out port 17 for leading out the cable 44, and
the flexible extension portion 18 that is extended from at least
the top surface side of the lead-out port 17, and covers the side
surfaces and the bottom surface of the transducer unit 2.
[0053] The shield case 5 is produced by one metal sheet
material being subjected to work such as folding or brazing.
In the present embodiment, the extension portion 18 is made
of a metal and has flexibility, and the shield case 5 and the
extension portion 18 are produced by folding work.

[0054] For example, a length of the extension portion 18 is
1 to 3 mm and a thickness thereof is 0.2 mm. Note that for the
extension portion 18, a material having elasticity is prefer-
able, as will be described later. As a metal having elasticity,
for example, copper and phosphor bronze are cited.

[0055] As shown in FIG. 4 and FIG. §, a through hole 14a
is provided at the side surface portion 14 of the distal end side
ofthe shield case 5, and the shield case 5 is configured so that
grounding wiring in an interior is led out to an outside of the
shield case 5 via the through hole 14a and the grounding
wiring can be soldered at the outside of the shield case 5.
[0056] Note thatin orderto lead the grounding wiring to the
outside of the shield case 5, a U-shaped cutout may be formed
atthe side surface portion 14 at the distal end side as shown by
the dotted line in FIG. 6, in place of the circular through hole
14a.

[0057] The through hole 14a as above is provided, whereby
wiring by soldering or the like can be made at the outside of
the shield case 5, and therefore, favorable operability is pro-
vided. Further, a wiring spot is located at the distal end side of
the shield case 5, and therefore, the distal end portion of the
ultrasound endoscope is made compact.

[0058] Furthermore, a conductor plate (not illustrated) in
the transducer unit 2 and the side surface portion of the shield
case 5 are disposed on the same plane, whereby both of the
conductor plate and the shield case 5 can be disposed without
a gap, and the wiring portion can be completely covered with
a metal member. Therefore, reliable grounding can be per-
formed.

[0059] Furthermore, the wiring portion protrudes to the
distal end side from the acoustic lens surface 2a of the trans-
ducer unit 2, and therefore, even when an insulative member
in the transducer unit 2 is broken, an electric current does not
flow to a so-called patient circuit.

[0060] FIG. 6is a view for explaining housing of the trans-
ducer unit 2 into the shield case 5. The transducer unit 2 of the
present embodiment includes an upper portion 2A including
an ultrasound transducer, the acoustic lens and the like, and a
lower portion 2B including a circuit board and the like. The
upper portion 2A is larger than the lower portion 2B, and the
lower portion 2B has a shape corresponding to a shape of the
housing portion 5a of the shield case 5.

[0061] When the transducer unit 2 is housed into the shield
case 5, a proximal end portion of the cable 4a of the cable unit
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4 is inserted through the lead-out port 17 from an inside of the
shield case 5 first, and the cable 4a is passed into the lead-out
port 17 up to a distal end portion of the cable 4a. Subse-
quently, the lower portion 2B of the transducer unit 2 is
housed into the shield case 5 in such a manner that the distal
end portion of the cable 4a is pressed against an inside of the
lead-out port 17. In this manner, the lower portion 2B of the
transducer unit 2 is housed into the housing portion 5a of the
shield case 5.

[0062] FIG.7isasectional view for explaining a process of
the transducer unit 2 to which the cable unit 4 is connected
being fitted into the housing portion 3a of the housing 3.
[0063] First, with reference to FIG. 7, a structure of an
interior of the housing 3 will be described. The housing por-
tion 3a is formed in the housing main body portion 354 of the
housing 3 having a substantially circular column-shape. The
housing portion 3a is a recessed portion formed in the housing
main body portion 35, and has such a size that the transducer
unit 2 can be housed therein. A cable insertion path 21 that
communicates with the housing portion 3a is provided at the
proximal end portion 352. An opening portion 22 of the cable
insertion path 21 is formed at a proximal end side of the
housing portion 3a. A taper portion 22a for enhancing insert-
ability of the cable 4a is formed at the opening portion 22.
[0064] Therefore, the housing 3 holds the transducer unit 2
via the shield case 5, and has the cable insertion path 21 in
which the cable 4a and the extension portion 18 are inserted.
[0065] When the transducer unit 2 is fitted into the housing
portion 3a of the housing 3, the proximal end portion of the
cable 4a is firstly passed through the cable insertion path 21
from the opening portion 22, the cable 4a is led out, and the
distal end portion of the cable 44, that is, a connection portion
of the cable unit 4 and the transducer unit 2 is caused to be
close to the opening portion 22. Subsequently, a distal end
portion of the extension portion 18 of the shield case 5 is
inserted into the cable insertion path 21 from the opening
portion 22 of the housing portion 3a, as shown in FIG. 7.
[0066] At this time, as shown in FIG. 7, a proximal end
portion of the extension portion 18 is inserted into the cable
insertion path 21 from the opening portion 22 of the housing
portion 3a while the extension portion 18 abuts and slides on
the upper side of an end portion of the opening portion 22.
Further, when the extension portion 18 has elasticity, an
operator can insert the extension portion 18 into the cable
insertion path 21 in such a manner that the extension portion
18 is naturally drawn into the cable insertion path 21 by
springiness of the extension portion 18. Further, the taper
portion 22a is formed at the opening portion 22, and there-
fore, the transducer unit 2 can be housed more easily.

[0067] Furthermore, in the process of housing the trans-
ducer unit 2 into the housing portion 3a of the housing 3, the
connection portion of the cable unit 4 and the transducer unit
2 is protected by the extension portion 18, and bending stress
to the connection portion of the cable unit 4 and the transducer
unit 2, which is applied at the time of housing of the trans-
ducer unit 2 into the housing portion 3a of the housing 3 is
relieved.

[0068] Namely, as shown in FIG. 7, the transducer unit 2 is
fitted in from an oblique direction with respect to an axis of
the cable insertion path 21 of the proximal end portion 362,
but the bending stress which is concentrated on the connec-
tion portion of the transducer unit 2 and the cable unit 4 is
relieved by the extension portion 18, and therefore, a damage
to a signal line in the cable unit 4 is hardly caused. As a result,
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breakage of the internal signal line hardly occurs. FIG. 8 is a
sectional view showing a state in which the transducer unit 2
is housed in the housing portion 3a of the housing 3.

[0069] Consequently, according to the configuration
described above, at the time of assembly of the ultrasound
endoscope, stress concentration to the connection portion of
the transducer unit and the cable unit is relieved, buckling of
the cable end is prevented, and damage, breakage and the like
of'the signal line of the cable can be prevented. Furthermore,
according to the present embodiment described above,
assemblability of the distal end portion unit is enhanced, and
yield is enhanced, which also leads to reduction of cost by
extension.

[0070] Note that a groove in which the plate-shaped exten-
sion portion 18 is fitted is provided along the inside of the
cable insertion path 21 from the opening portion 22 of the
housing portion 3a, a width of the groove (width in the direc-
tion orthogonal to an axial direction of the cable insertion path
21) is made substantially the same as a width of the extension
portion 18, and the extension portion 18 is inserted into the
groove, whereby positioning around an axis of the transducer
unit 2 can be reliably performed. Namely, the width of the
groove provided at the top surface side of the opening portion
16 is made to have such a size that the extension portion 18
can be fitted therein, but does not rotate around the axis,
whereby positioning around the axis of the transducer unit 2
which is housed in the housing portion 3a can be performed.
[0071] Note that the extension portion 18 can adopt the
configurations of various modifications, and may have the
following configurations.

(Modification 1)

[0072] FIG. 9 and FIG. 10 are views for explaining the
extension portion according to the present modification 1.
FIG. 9 is a perspective view of the shield case 5 having the
extension portion according to modification 1. FIG. 10 is a
view of the shield case 5 seen from a proximal end direction.
InFIG. 9 and FIG. 10, the same components as in the embodi-
ment described above are assigned with the same reference
signs, and the description thereof will be omitted.

[0073] AsshowninFIG. 9, an extension portion 18 A of the
present modification is disposed at the top surface side of the
lead-out port 17, and has a shape of'a curved surface projected
to the top surface side. More specifically, the extension por-
tion 18A has a tub shape along a part of the shape of the
lead-out port 17, as shown in FIG. 10.

[0074] The extension portion 18A of the present modifica-
tion has the shape of the curved surface projected to the upper
side, and therefore, when bending stress is applied to the
connection portion of the transducer unit 2 and the cable unit
4, a force which is generated as reaction is larger in the
extension portion 18A than in the extension portion 18 as
shown in FIG. 4.

[0075] Consequently, the extension portion 18A of the
present modification generates the similar effect to the exten-
sion portion 18 of the embodiment described above, and also
provides the effect of being capable of making the thickness
of the extension portion 18A small.

(Modification 2)

[0076] FIG. 11, FIG. 12 and FIG. 13 are views for explain-
ing an extension portion according to the present modifica-
tion 2. FIG. 11 is a perspective view of the shield case 5
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having the extension portion according to the present modi-
fication 2. FIG. 12 is a view of the shield case 5 having the
extension portion according to the present modification 2
seen from a proximal end direction. FIG. 13 is a sectional
view showing a state in which the transducer unit 2 is housed
in the housing portion 3a of the housing 3. In FIG. 11 to FIG.
13, the same components as in the embodiment described
above are assigned with the same reference signs, and the
description thereof will be omitted.

[0077] As shown in FIG. 11, an extension portion 18B of
the present modification is plate-shaped, and has a projected
portion 18Ba which is projected to the top surface side at a
part of the extension portion 18B. A recessed portion 31
which is formed to be recessed is provided ata part of an inner
surface of the cable insertion path 21. As shown in FIG. 13,
the projected portion 18Ba is provided to be in such a shape
and position as to be fitted in the recessed portion 31 formed
at the inner surface of the cable insertion path 21 when the
transducer unit 2 is housed into the housing portion 3a of the
housing 3.

[0078] Consequently, a projected amount of the projected
portion 18Ba to the upper side has to be such an amount that
the extension portion 18B and the cable 4a to be inserted into
the cable insertion path 21.

[0079] The extension portion 18B of the present modifica-
tion has the projected portion 18Ba, the inner surface of the
cable insertion path 21 has the recessed portion 31, the pro-
jected portion 18Ba and the recessed portion 31 are fitted to
each other, and positioning of the transducer unit 2 is reliably
performed. Namely, when the transducer unit 2 is housed in
the housing 3 via the shield case 5, the recessed portion 31 and
the projected portion 18Ba are fitted to each other.

[0080] Consequently, the extension portion 18B of the
present modification generates the similar effect to the exten-
sion portion 18 of the embodiment described above, and also
provides the effect of being capable of reliably performing
positioning in an axial direction of the transducer unit 2, and
being capable of reducing variation in assembly among prod-
ucts by extension.

[0081] In the present modification, the projected portion
18Ba is provided at the extension portion 18B, whereas the
recessed portion 31 is provided at the inner surface of the
cable insertion path 21. However, the recessed portion may be
provided at the extension portion 18B, and the projected
portion may be provided at the inner surface of the cable
insertion path 21.

(Modification 3)

[0082] FIG. 14 is aview for explaining an extension portion
according to the present modification 3. FIG. 14 is a sectional
view showing a state in which the transducer unit 2 is housed
in the housing portion 3a of the housing 3, according to the
present modification 3. In FIG. 14, the same components as in
the embodiment described above are assigned with the same
reference signs, and the description thereof will be omitted.
[0083] As shown in FIG. 14, in the present modification, a
step portion 32 on which the distal end portion of the exten-
sion portion 18 or 18A abuts when the transducer unit 2 is
housed into the housing portion 3a of the housing 3 is formed
atthe upper side of the inner surface of the cable insertion path
21.

[0084] Inthe present modification, the distal end portion of
the extension portion 18 or 18A abuts on the step portion 32
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formed on the inner surface of the cable insertion path 21, and
positioning of the transducer unit 2 is reliably performed.
[0085] Consequently, in the configuration of the present
modification, the similar effect to the extension portion 18 of
the embodiment described above is also generated, and the
effect of being capable of reliably performing positioning in
the axial direction of the transducer unit 2 is also provided.

(Modification 4)

[0086] FIG. 15, FIG. 16 and FIG. 17 are views for explain-
ing an extension portion according to the present modifica-
tion 4. FIG. 15 is a perspective view of the shield case 5
having the extension portion according to the present modi-
fication 4. FIG. 16 is a view of the shield case 5 having the
extension portion according to the present modification 4
seen from a proximal end direction. FIG. 17 is a sectional
view showing a state in which the transducer unit 2 is housed
in the housing portion 3a of the housing 3. In FIG. 15 to FIG.
17, the same components as in the embodiment described
above are assigned with the same reference signs, and the
description thereof will be omitted.

[0087] As shown in FIG. 15, an extension portion 18C of
the present modification is plate-shaped, and has a protruded
portion 18Ca which is formed at the top surface side along an
extending direction of the extension portion 18C. A groove 33
which is a depressed portion in which the protruded portion
18Ca is engaged or fitted is formed on the inner surface of the
housing portion 3a of the housing 3. A width of the groove
portion 33 in a circumferential direction of the housing por-
tion 3a of the housing 3 has such a size that the protruded
portion 18Ca is fitted in the groove portion 33.

[0088] Namely, as shown in FIG. 17, the protruded portion
18Ca has such a shape as to be engaged in the groove portion
33 which is formed along the axial direction on the inner
surface ofthe cable insertion path 21 when the transducer unit
2 is housed into the housing portion 3a of the housing 3.
[0089] Consequently, the extension portion 18C of the
present modification generates the similar effect to the exten-
sion portion 18 of the embodiment described above, and has
the effect of being capable of reliably performing positioning
around the axis of the transducer unit 2.

[0090] In the present modification, a distal end portion of
the extension portion 18C (proximal end portion of the pro-
truded portion 18Ca in FIG. 17) abuts on a step portion 33a at
the proximal end side of the groove portion 33 which is
formed on the inner surface of the cable insertion path 21, and
therefore, positioning in the axial direction of the transducer
unit 2 is also reliably performed.

[0091] Furthermore, the protruded portion 18Ca can be
also provided at the upper sides of the extension portions 18A
and 18B of modification 2.

[0092] As above, according to the present embodiment and
the respective modifications described above, the ultrasound
endoscope can be provided, which is capable of preventing
damage, breakage and the like of the signal line of the cable
by relieving stress concentration to the connection portion of
the transducer unit and the cable unit at the time of assembly
of the ultrasound endoscope.

Second Embodiment

[0093] Inthe first embodiment, the extension portion 18 or
the like is in the flat plate shape or the plate shape having the
curved surface formed at the upper side of the lead-out port 17
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of the shield case 5, and an extension portion of the present
embodiment differs from the first embodiment in the point
that the extension portion is a coil spring member. In the
present embodiment, the same components as in the first
embodiment are assigned with the same reference signs, and
the description thereof will be omitted.

[0094] FIG. 18, FIG. 19 and FIG. 20 are views for explain-
ing the extension portion according to the present embodi-
ment. FIG. 18 is a perspective view of the shield case 5 having
the extension portion according to the present embodiment.
FIG. 19 is a sectional view for explaining a process of the
transducer unit 2 to which the cable unit 4 is connected being
fitted into the housing portion 3a of the housing 3. FIG. 20 is
a sectional view showing a state in which the transducer unit
2 of the present embodiment is housed in the housing portion
3a of the housing 3. In FIG. 18 to FIG. 20, the same compo-
nents as in the first embodiment described above are assigned
with the same reference signs, and the description thereofwill
be omitted.

[0095] In the present embodiment, the extension portion is
configured by a coil spring member 41 that is a cylindrical
spring. As shown in FIG. 18, the coil spring member 41 is a
coil spring in which a metal wire is closely wound to each
other. One end of the coil spring member 41 is fixedly
attached to the lead-out port 17 which is formed on the side
surface at the proximal end side of the shield case 5 by
welding. The lead-out port 17 communicates with a hollow
portion in an inside of the coil spring member 41. When the
transducer unit 2 is housed in the shield case 5, the cable 4a
passes in the hollow portion in the inside of the coil spring
member 41.

[0096] Note that the coil spring member 41 described above
is a single-winding coil spring, but the spring member which
configures the extension portion may be a multiple-winding
coil spring such as double-winding and triple-winding coil
springs.

[0097] Asshown in FIG. 19, the coil spring member 41 has
elasticity, and therefore, when the shield unit 5 is housed into
the housing portion 3q, the coil spring member 41 enters the
cable insertion path 21 while an outer circumferential side of
the coil spring member 41 abuts on the upper side of the
opening portion 22 of the cable insertion path 21 of the
housing 3.

[0098] Therefore, in the process of housing the transducer
unit 2 into the housing portion 3a of the housing 3, the
connection portion of the cable unit 4 and the transducer unit
2 is protected by the extension portion 18, and bending stress
to the connection portion of the cable unit 4 and the transducer
unit 2 is relieved at the time of housing of the transducer unit
2 into the housing portion 3a of the housing 3.

[0099] Further, the present embodiment has the advantage
that a length in an axial direction of the coil spring member 41
which is the extension portion is easily adjusted. Further-
more, if the length in the axial direction of the coil spring
member 41 becomes longer, the shielding effectiveness for
the cable 4a of the cable unit 4 can be enhanced more.
[0100] Consequently, according to the present embodiment
described above, the ultrasound endoscope can be provided,
which is capable of relieving stress concentration to the con-
nection portion of the transducer unit and the cable unit,
preventing buckling of the cable end, and preventing damage,
breakage and the like of the signal line of the cable, at the time
of assembly of the ultrasound endoscope. Further, according
to the present embodiment described above, the assemblabil-
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ity of the distal end portion unit is enhanced, and yield is
enhanced, which also leads to reduction in cost by extension.
[0101] Further, the coil spring member 41 as the extension
portion also relieves bending stress to the lower side or the
lateral direction, and therefore, relieves bending stress in
every direction during working to be able to prevent damage,
breakage and the like of the signal line of the cable.

[0102] For the purpose of positioning the transducer unit, a
projected portion as in modification 2 of the first embodiment
may be provided at the upper side of the coil spring member
41 of the present embodiment.

[0103] Furthermore, for the purpose of positioning around
the axis of the transducer unit, the projected portion as in
modification 4 of the first embodiment may be provided at the
upper side of the coil spring member 41 of the present
embodiment.

(Shortening of Transducer Unit)

[0104] Incidentally, there is a case in which a distal end
portion unit containing an ultrasound transducer is fitted in a
distal end rigid member of an ultrasound endoscope with an
image pickup unit including an image pickup device. F1G. 21
is a partial cross-sectional view of a transducer unit fitted in
the distal end rigid member with the image pickup unit. FIG.
22 is a view of an insertion portion of the ultrasound endo-
scope seen from a distal end side. FIG. 21 is a sectional view
taken along the XX-XX line of FIG. 22.

[0105] As shownin FIG. 21, a distal end portion 101 of the
insertion portion of the ultrasound endoscope includes a dis-
tal end rigid member 102 having a size of R1 in a radial
direction thereof.

[0106] Inthe distal end rigid member 101, an image pickup
unit 103 containing an image pickup device and an objective
optical system, and a transducer unit 104 are provided at a
distal end side in an insertion direction S of the insertion
portion.

[0107] Further, as shown in FIG. 21, the transducer unit 104
is provided to the distal end rigid member 102 so that a distal
end in the insertion direction S of the transducer unit 104
protrudes forward in the insertion direction S from a distal
end face 102s of the distal end rigid member 102.

[0108] Further, in the distal end rigid member 102, a treat-
ment instrument insertion channel and an illumination unit
(neither of them is illustrated) are provided, and in addition,
an air/water feeding conduit not illustrated, a front water
feeding conduit (see FIG. 22) and the like are also provided.
[0109] Further, as shown in FIG. 22, on the distal end face
102s, an objective optical system 103a which configures the
image pickup unit 103, and an illumination optical system
105 which configures an illumination unit are provided, and
an opening 106 of the treatment instrument inserting channel,
an opening 107 of the front water feeding conduit, an air/
water feeding nozzle 108 which is fixed to a distal end of the
air/water feeding conduit which supplies a fluid to the objec-
tive optical system 103« and the like are provided.

[0110] The transducer unit 104 is configured by having a
shield case 111, and a transducer case 112 in which the shield
case 111 is inserted. In the shield case 111, an ultrasound
transducer 113, a wiring board 114, a flexible board 115 and
the like are provided. A distal end portion of a cable 116 is
connected to the flexible board 115 in the shield case 111, and
the cable 116 extends from a proximal end side of the trans-
ducer case 112.
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[0111] In the case of FIG. 21, a distal end portion of the
transducer unit 104 is within an image pickup range R2 of the
image pickup unit 103, and therefore the distal end portion
appears in an optical image. Namely, a part of an optical
observation range is vignetted. An internal matter such as the
wiring board 114 is present in the transducer unit 104, and
therefore, when a length in the axial direction of the trans-
ducer unit 104 cannot be made short, vignetting as described
above sometimes occurs.

[0112] Therefore, in this case, the length in an axial direc-
tion of the transducer unit 104 is shortened by an opening
portion being provided at a part in the proximal end direction
of the shield case 111 so that an internal matter (in this case,
a proximal end portion 1144 of the board 114) does not touch
the shield case 114.

[0113] FIG.23 is a partial cross-sectional view of the trans-
ducer unit in which an opening portion is provided at a part of
the shield case 111. As shown in FIG. 23, an opening portion
111a is provided at a part of the shield case 111 and at a
proximal end side.

[0114] The opening portion 111a is provided at a position
where the proximal end portion 1144 of the wiring board 114
touches and interferes with the shield case 111 when the
wiring board 114 is moved to the proximal end side.

[0115] Further, the opening portion 111a has such a shape
that the wiring board 114 does not touch the shield case 111
when the wiring board 114 is moved to the proximal end side.
[0116] Consequently, the distal end portion of the trans-
ducer unit 104 can be further moved to the proximal end side,
and therefore, appearance of the transducer unit 104 in the
optical image can be prevented. Further, the length in the axial
direction of the distal end rigid member can be also made
short.

(Lens Fogging Prevention)

[0117] Further, FIG. 24 is a partial cross-sectional view of
the section of the image pickup unit and the light guide unit
taken along the XXIV-XXIV line of FIG. 22. FIG. 24 is an
example in which a resin cover 121 reaches a distal end side
of the distal end rigid member 102. In FIG. 24, an image
pickup unit 122 and a light guide unit 123 are shown.
[0118] The image pickup unit 122 includes an objective
optical system 122 and an image pickup device 1225, and a
cable 1224 including a drive signal line and an image pickup
signal line is connected via a circuit board 122c¢.

[0119] The image pickup unit 122 includes a lens frame
124 which holds the objective optical system 1224, and an
image pickup device frame 125 including the image pickup
device 1225. The lens frame 124 and the image pickup device
frame 125 are both cylindrical frame members of stainless
steel, and an outer circumferential portion of a proximal end
side of the lens frame 124 is inserted and fitted in an inner
circumferential portion of a distal end side of the image
pickup device frame 125. An outer circumferential surface of
the proximal end side of the lens frame 124 and an inner
surface ofthe distal end side of the image pickup device frame
125 are coated with an adhesive, and after adjustment of an
optical focal point position is performed, the adhesive is
solidified, whereby the image pickup unit 122 is produced. In
FIG. 24, a fitting region 126 of the outer circumferential
portion of the proximal end side of the lens frame 124 and the
inner circumferential portion of the distal end side of the
image pickup device frame 125 is an adhesive surface.
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[0120] The light guide unit 123 includes an illumination
optical system 123a and an optical fiber bundle 1235. The
light guide unit 123 is inserted from the distal end side of the
distal end rigid member 102, and after the cover 121 is
attached thereto, a periphery of the illumination window is
coated with an adhesive 131, whereby the light guide unit 123
is fixed.

[0121] The image pickup unit 122 is fitted in the distal end
rigid member 102 from the proximal end side of the distal end
rigid member 102, and after the cover 121 is mounted, an
adhesive 132 for a periphery of an observation window is
coated, whereby the image pickup unit 122 is fixed.

[0122] The endoscope is heated to a high temperature for
cleaning and disinfecting. When the endoscope is heated, the
respective members, the adhesives and the like are thermally
expanded, and because thermal expansion coefficients
thereof differ from one another, the adhesives sometimes
remove from the members.

[0123] Consequently, an outward flange portion 124a
which projects in an outer circumferential direction is pro-
vided at a slightly central portion in an axial direction of the
lens frame 124. The outward flange portion 124a is thick in a
radial direction, and therefore, has high rigidity and an action
to reduce deformation by thermal expansion. Namely, the
lens frame 124 has the outward flange portion 124a, and
therefore has high rigidity to such deformation that the lens
frame 124 expands at the time of thermal expansion.

[0124] Further, a peripheral portion of the distal end side of
the lens frame 124 is not covered with the cover 121, but is
covered with the adhesive 132. Therefore, a periphery of the
lens frame 124 is not covered with the cover 121, but is
covered with the adhesive 132.

[0125] Furthermore, the adhesive is conventionally coated
over the wide range around a distal end lens 1224l of the
objective optical system 122a as shown by the dashed line,
whereas in this case, only a gap portion between the lens
frame 124 and the distal end lens 12241 is coated with an
adhesive 133. For example, after the adhesive is temporarily
coated as shown by the dashed line, the adhesive on the
periphery of the distal end portion of the lens frame 124 is
wiped away, whereby only the gap portion between the lens
frame 124 and the distal end lens 12241 can be coated with the
adhesive 133.

[0126] Since the adhesive is conventionally coated onto the
wide range shown by the dashed line, such stress as to expand
the lens frame 124 occurs by thermal expansion by heating.
Therefore, a gap occurs between the lens frame 124 and the
distal end lens 12241, moisture enters the interior from the
gap, and so-called fogging sometimes occurs in the objective
optical system 122a.

[0127] However, the outward flange portion 124a is pro-
vided at the lens frame 124, the periphery of the lens frame
124 is covered with the adhesive 132, the gap between the lens
frame 124 and the distal end lens 12241 is covered with the
adhesive 133 as described above. Therefore, entry of moisture
into the lens frame 124 due to thermal load by heating at the
time of cleaning and disinfecting can be prevented.

(Mounting Cable)

[0128] Further, not only an ultrasound endoscope, but also
anendoscope in general is sometimes used with a tube such as
a water feeding tube being connected to the endoscope. FIG.
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25 is an external appearance view showing an external
appearance of an ultrasound endoscope to which a tube is
mounted.

[0129] Inanultrasound endoscope 200 shown in FIG. 25, a
main part is configured by an elongated insertion portion 210
which is inserted into a subject, an operation section 203
which is provided at a proximal end in the insertion direction
S of the insertion portion 210, a universal cord 204 which is
extended from the operation section 203 and has flexibility,
and a connector 205 provided at an extension end of the
universal cord 204.

[0130] The connector 205 is provided with a light source
connector 205a, an electric connector 2055, an ultrasound
connector 205¢, a suction pipe sleeve 2054, an air/water feed-
ing pipe sleeve 205¢ and an auxiliary water feeding pipe
sleeve 2051

[0131] A light source apparatus which supplies illuminat-
ing light is attachable and detachable to and from the light
source connector 2054, and a video processor which performs
various kinds of signal processing and the like via the signal
cable is attachable and detachable to and from the electric
connector 2055.

[0132] Further, an ultrasound observation apparatus is
attachable and detachable to and from the ultrasound connec-
tor 205¢ via an ultrasound cable 206 which is connected to the
ultrasound observation apparatus, and a suction pump is
attachable and detachable to and from the suction pipe sleeve
205d via a suction tube. Further, a water feeding tank is
attachable and detachable to and from the air/water feeding
pipe sleeve 205¢ via an air/water feeding tube, and the water
feeding tank is attachable and detachable to and from the
auxiliary water feeding pipe sleeve 205/ via a water feeding
tube 207.

[0133] The insertion portion 210 is configured by a distal
end portion 211, a bending portion 212 configured to be
bendable in, for example, a vertical direction and a lateral
direction, and a flexible tube portion 213 which is long and
has flexibility being connectively provided in sequence from
a distal end side in the insertion direction S.

[0134] Various tubes are mountable to the endoscope 200,
but the auxiliary water feeding tube 207 will be described
here, and the description of application to other tubes will be
omitted.

[0135] One end of the auxiliary water feeding tube 207 is
connected to the auxiliary water feeding pipe sleeve 205/, and
the other end is connected to the water feeding tank (not
illustrated). The auxiliary water feeding tube 207 is provided
with mounting clips 201 at a plurality of spots at midpoints.

[0136] FIG. 26 is a partial cross-sectional view of the
mounting clip 201 taken along the XXVI-XXVI line of FIG.
25. The mounting clip 201 is made of a resin, and includes a
ring portion 222 and an arm portion 223. In a hole portion
222a in a center of the ring portion 222, a tube such as the
auxiliary water feeding tube 207 is inserted. Therefore, an
opening diameter of the hole portion 2224 has such a size that
various tubes can be inserted therethrough.

[0137] The arm portion 223 includes two arms 223a and
223b, and the respective arms extend from the ring portion
222. The two arms 223a and 2235 respectively include first
portions 223a1 and 22351 which extend from the ring portion
222, and second portions 223a2 and 223562 which extend
from distal end sides of the first portions, and connection
portions of'the first portions and the second portions are bent.
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[0138] As shown in FIG. 26, the first portions 223a1 and
223b1 extend straightly, namely, substantially rectilinearly,
the second portions 22342 and 223542 also have portions
which are extended straightly, and an inner side portion sand-
wiched by the two arms 223a and 2235 configures a grasping
portion. The arm portion 223 is formed so that the grasping
portion forms a substantially rhombic shape shown by the
dotted line. Accordingly, the two arms 223a and 223b are long
as compared to the case in which the grasping portion is
formed to be circular.

[0139] Grooves 224 are formed on outer sides of the two
arms 223a and 2235.

[0140] Furthermore, open leg portions 22343 and 22353
are provided at distal end sides of the two arms 223a and 2235
so that a cord or the like easily enters the grasping portion.
[0141] FIG. 27 is a sectional view showing a state in which
the mounting clip 201 is mounted to the universal cord 204.
[0142] When the universal cord 204 is pressed against the
grasping portion to be fitted therein in a state in which the
auxiliary water feeding tube 207 is inserted through the hole
portion 222a of the ring portion 222, the universal cord 204 is
grasped by the arm portion 223 in such a manner as to be fitted
in the grasping portion while a space between the distal end
portions of the two arms 223a and 2235 is opening.

[0143] At this time, the amount of the force which is
required when the universal cord 204 is fitted to the arm
portion 223 can be small because the grasping portion is
rhombic and the arm portions 223, in particular, the first
portions 223a1 and 22351 are formed to be relatively long.
[0144] Furthermore, when the universal cord 204 is
grasped by the grasping portion of the arm portion 223, con-
tact of the universal cord 204 with a circular sectional shape
and the two arms 223a and 22354 is linear contact (or point
contact) as shown in FIG. 27, and therefore, the amount of the
force at the time of removal of the mounting clip 201 from the
universal cord 204 can be small. In FIG. 27, the portions
shown by the circles of the dotted lines represent the portions
where the universal cord 204 and the respective arms linearly
contact.

[0145] The connection portions of the first portions and the
second portions of the arm portion 223 are bent so that the
contact portions of the two arms 223a and 2235 are linear
contact to all kinds of the universal cords 204 to be fitted,
whereby the removing force amount of the mounting clip
from all the cords to which the mounting clip 201 is mounted
can be made small.

[0146] According to the mounting clip 201 as above,
mounting and dismounting of the mounting clip 201 to and
from the universal cord 204 are enabled with a small force
amount. Further, the mounting clip 201 can be mounted to
various cords with different diameters.

[0147] Note that in the example described above, the
example of mounting the mounting clip mounted to the aux-
iliary water feeding tube 207 to the universal cord 204 is
described, but the mounting clip can be similarly applied to
other tubes or other mount target cords.

[0148] In order not to bring the universal cord 204 and the
mounting clip 201 into close contact with each other, a sur-
face state of the inner side portion of the arm portion 223 of
the mounting clip 201 may be intentionally made coarse, or
may be made to have small irregularities. Thereby, a frictional
force between the universal cord 204 and the mounting clip
201 can be reduced, and the universal cord 204 can be pre-
vented from being damaged.
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[0149] FIG. 28 is a view of the mounting clip 201 provided
with extension portions at the arm portion distal ends. As
shown in FIG. 28, the open leg portions 22343 and 22353 at
the arm portion 223 distal end of the mounting clip 201 may
be extended, and outwardly splaying extension portions
223a4 and 22354 may be provided. By adoption of such a
shape, when the mounting clip 201 is mounted to the univer-
sal cord 204, the arm portion 223 is gradually forced to be
opened by the outwardly splaying extension portions 223a4
and 22354, whereby the amount of the force required when
the mounting clip 201 is fitted to the universal cord 204 can be
made smaller.

[0150] According to the respective embodiments and the
respective modifications thereof described above, stress con-
centration to the connection portion of the transducer unit and
the cable unit, that is, stress concentration to the cable end is
relieved, buckling of the cable end is prevented, and breakage
of'the signal line of the cable can be prevented, at the time of
assembly of the ultrasound endoscope.

[0151] The present invention is not limited to the embodi-
ments described above, and various modifications, alterations
and the like can be made within the range without departing
from the gist of the present invention.

What is claimed is:

1. An ultrasound endoscope, comprising:

an ultrasound transmitting and receiving portion that has a
top surface, a bottom surface and a side surface that
connects the top surface and the bottom surface, and
performs transmission and reception of ultrasound on
the top surface side;

a cable that is for transmitting and receiving an electrical
signal to and from the ultrasound transmitting and
receiving portion and is connected to the side surface;

a conductive shield case that has a lead-out port for leading
out the cable, and a flexible extension portion extended
from at least the top surface side of the lead-out port, and
covers the side surface and the bottom surface; and

a housing that holds the ultrasound transmitting and receiv-
ing portion via the shield case, and has a cable insertion
path in which the cable and the extension portion are
inserted.

2. The ultrasound endoscope according to claim 1,

wherein the extension portion is disposed on the top sur-
face side of the lead-out port and has a plate shape or a
curved surface shape.

3. The ultrasound endoscope according to claim 1,

wherein the extension portion is configured by a cylindrical
spring.

4. The ultrasound endoscope according to claim 1,

wherein the cable insertion path is provided with a recessed
portion formed by a part of an inner surface of the cable
insertion path being recessed,

the extension portion is provided with a projected portion
which is a part of the extension portion being projected
to the top surface side, and

when the ultrasound transmitting and receiving portion is
housed in the housing via the shield case, the recessed
portion and the projected portion are fitted to each other.

5. The ultrasound endoscope according to claim 1,

wherein the cable insertion path is provided with a pro-
jected portion which is a part of an inner surface of the
cable insertion path being projected to the inner surface
side,
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the extension portion is provided with a recessed portion
formed by a part of the extension portion being recessed,
and

when the ultrasound transmitting and receiving portion is
housed in the housing via the shield case, the projected
portion and the recessed portion are fitted to each other.

6. The ultrasound endoscope according to claim 1,

wherein the extension portion is provided with a protruded
portion formed along an extending direction of the
extension portion, and

the housing is provided with a depressed portion in which
the protruded portion is fitted.

7. The ultrasound endoscope according to claim 1,

wherein the cable insertion path of the housing is provided
with a step portion on which the extension portion abuts.

8. The ultrasound endoscope according to claim 1,

wherein the cable insertion path of the housing is provided
with a groove in which the extension portion enters.

9. The ultrasound endoscope according to claim 1,

wherein a taper portion is formed at an opening portion of
the cable insertion path of the housing.

10. The ultrasound endoscope according to claim 1,

wherein a side surface portion of a distal end side of the
housing is provided with a through hole or a cutout.

11. The ultrasound endoscope according to claim 1,

wherein the extension portion has elasticity.

12. The ultrasound endoscope according to claim 3,

wherein the cylindrical spring is a coil spring.

#* * * #* %
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