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(54) ULTRASONIC ENDOSCOPE

(57)  An ultrasound endoscope 2 includes an inser-
tion portion 11, an ultrasound transducer 33a provided
at a distal end portion of the insertion portion 11, a first
opening portion 31a provided at a distal end portion 21
of the insertion portion 11, a second opening portion 31b
and a raising stand 51 provided at the distal end portion
21 of the insertion portion 11. Furthermore, the raising
stand 51 includes a first contact portion that comes into

FIG. 6

contact with a treatment instrument TD1 protruding from
the first opening portion 31a for causing the treatment
instrument TD1 to extend in a first direction and a second
contact portion that comes into contact with a treatment
instrument TD2 protruding from the second opening por-
tion 31b for causing the treatment instrument TD2 to ex-
tend in a second direction different from the first direction.
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Description
Technical Field

[0001] The present invention relates to an ultrasound
endoscope, and relates to an ultrasound endoscope ca-
pable of performing both endoscopic ultrasound-guided
fine needle aspiration (EUS-FNA) and endoscopic retro-
grade cholangiopancreatography (ERCP).

Background Art

[0002] Conventionally, endoscopes are widely used
for various inspections and treatments inside a subject.
[0003] Inrecentyears, ultrasound endoscopes that al-
low endoscopic ultrasound-guided fine needle aspiration
(EUS-FNA) to be performed by inserting a needle from
a digestive tract for pathological examination using ultra-
sound images and extracting cells, or endoscopes for
performing endoscopic retrograde cholangiopancrea-
tography (ERCP) that inserts a fine tube into a pancreatic
duct or bile duct, injects a contrast medium and examines
a change in the pancreatic duct or bile duct while check-
ing the tube position by radiography are being developed
and commercialized.

[0004] In the case of the ultrasound endoscope used
for endoscopic ultrasound-guided fine needle aspiration
(hereinafter referred to as "EUS-FNA"), since a raising
angle of a treatment instrument protruding from a distal
end portion of an insertion portion is less than 90 degrees
with respect to an insertion axis direction of the insertion
portion, itis difficult for an operator to perform endoscopic
retrograde cholangiopancreatography (hereinafter re-
ferred to as "ERCP") using an EUS-FNA ultrasound en-
doscope. For thisreason, for example, when the operator
inserts an EUS-FNA-enabled ultrasound endoscope into
the stomach and observes the pancreas or the like while
watching at the ultrasound image, if a lesioned part is
discovered in the pancreas or the like from the ultrasound
image and endoscopic retrograde cholangiopancreatog-
raphy (ERCP) needs to be performed, the operator pulls
out the ultrasound endoscope from the subject, and in-
serts an ERCP endoscope into the subject to perform
ERCP. That is, the ultrasound endoscope is switched
over to the ERCP endoscope.

[0005] Inthe ERCP endoscope, the raising angle of a
treatmentinstrumentis, forexample, 90 degrees or more.
This is because when inserting the treatment instrument
such as cannula into the duodenal papilla in ERCP, the
treatment instrument needs to protrude from the distal
end portion of the insertion portion at an angle of 90 de-
grees or more with respect to the axial direction of the
insertion portion.

[0006] During operation, the operation of switching the
ultrasound endoscope over to the ERCP endoscope is
complicated and also time-consuming. Therefore, to en-
able one ultrasound endoscope to perform treatments of
both EUS-FNA and ERCP, an ultrasound endoscope
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may be considered which has a structure that allows the
raising angle of the treatmentinstrumentto be increased.
However, since a puncture needle used during EUS-FNA
is rigid, if the operator considerably bends the puncture
needle beyond a certain limit, the needle itself may be
broken or a bending tendency may be formed on the
needle making it impossible to pull out the needle, and
it is thereby not possible to increase the raising angle of
the treatment instrument of the ultrasound endoscope.
[0007] Thus, as disclosed in U.S. Patent Publication
No. 6338717, an ultrasound endoscope is proposed
which includes a channel that allows both an EUS-FNA
treatment instrument and an ERCP treatment instrument
to be inserted thereinto and two raising stands for raising
the respective treatment instruments.

[0008] However, in the case of the ultrasound endo-
scope according to the proposal, since the two raising
stands are arranged along the insertion axis direction of
the insertion portion, there is a problem that the length
of the distal end portion of the insertion portion, that is,
the length of the distal end rigid portion is increased.
When the length of the distal end rigid portion is in-
creased, insertability of the insertion portion deteriorates.
For example, since the radius of curvature of the bending
portion of a bent duodenum is small, if the distal end rigid
portion of the insertion portion is long, the insertability of
the insertion portion deteriorates.

[0009] The present invention has therefore been im-
plemented in view of the aforementioned problems, and
it is an object of the present invention to provide an ul-
trasound endoscope capable of performing both endo-
scopic ultrasound-guided fine needle aspiration (EUS-
FNA) and endoscopic retrograde cholangiopancreatog-
raphy (ERCP) while preventing the length of the distal
end rigid portion of the insertion portion from increasing.

Disclosure of Invention
Means for Solving the Problem

[0010] An ultrasound endoscope according to an as-
pect ofthe presentinvention includes an insertion portion
configured to extend in a longitudinal direction and be
inserted into a living body, an ultrasound transducer pro-
vided at a distal end portion of the insertion portion and
emitting ultrasound sideward at a predetermined angle
with respect to an insertion axis of the insertion portion,
a first opening portion provided at the distal end portion
of the insertion portion, a second opening portion provid-
ed at the distal end portion of the insertion portion at a
position different from the position of the first opening
portion, a raising stand provided at the distal end portion
of the insertion portion and movable between a first po-
sition proximate to the first opening portion and the sec-
ond opening portion and a second position away from
the first opening portion and the second opening portion,
a first contact portion provided on the raising stand that
contacts a first treatment instrument protruding from the
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first opening portion to cause the first treatment instru-
ment to extend in a first direction, and a second contact
portion provided on the raising stand that contacts a sec-
ond treatment instrument protruding from the second
opening portion to cause the second treatment instru-
ment to extend in a second direction different from the
first direction.

Brief Description of the Drawings
[0011]

Fig. 1is a configuration diagramillustrating an overall
ultrasound endoscope system according to a first
embodiment of the present invention;

Fig. 2 is a perspective view of a distal end portion 21
according to the first embodiment of the present in-
vention when a raising stand is laid;

Fig. 3 is a plan view of the distal end portion 21 ac-
cording to the first embodiment of the present inven-
tion when the raising stand is laid;

Fig. 4 is a perspective view of a cover member ac-
cording to the first embodiment of the present inven-
tion seen in a diagonal direction on a proximal end
side;

Fig. 5 is a perspective view of the distal end portion
21 according to the first embodiment of the present
invention in which the distal end rigid portion member
is fitted into the cover member seen in a diagonal
direction on the proximal end side;

Fig. 6 is a cross-sectional view of the distal end por-
tion 21 along aline L1 shown by a dotted line in Fig. 3;
Fig. 7 is an exploded view for describing assembly
of a raising stand 51 into a distal end rigid member
31 according to the first embodiment of the present
invention;

Fig. 8 is a perspective view of the distal end rigid
member 31 when a raising lever 29 according to the
first embodiment of the present invention is turned
toward a predetermined first direction (arrow A1 di-
rection);

Fig. 9 is a perspective view of the distal end rigid
member 31 when the raising lever 29 according to
the first embodiment of the present invention is
turned toward a direction opposite to the first direc-
tion (arrow A2 direction);

Fig. 10 is a perspective view of the distal end portion
21 when the raising lever 29 according to the first
embodiment of the present invention is turned to-
ward the first direction (arrow A1 direction);

Fig. 11 is a perspective view of the distal end portion
21 illustrating the distal end portion of the treatment
instrument TD1 protruding from an opening portion
44 when the raising stand 51 according to the first
embodiment of the present invention is in a maxi-
mum raised position;

Fig. 12 is a perspective view of the distal end portion
21 illustrating the distal end portion of the treatment
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instrument TD2 protruding from the opening portion
44 when the raising stand 51 according to the first
embodiment of the present invention is in a maxi-
mum raised position;

Fig. 13 is a perspective view of a distal end portion
of an endoscope according to a second embodiment
of the present invention;

Fig. 14 is a plan view of the distal end portion of the
endoscope according to the second embodiment of
the present invention;

Fig. 15 is a perspective view of a raising stand 51 A
according to the second embodiment of the present
invention;

Fig. 16 is a perspective view of a distal end portion
21A when a raising lever 29 according to the second
embodiment of the present invention is turned to-
ward the first direction (arrow A1 direction);

Fig. 17 is a cross-sectional view of the distal end
portion 21A illustrating the treatment instrument TD1
protruding when the raising stand 51 A according to
the second embodiment of the present invention is
raised and laid;

Fig. 18 is a perspective view of the distal end portion
21A illustrating the treatment instrument TD1 pro-
truding when the raising stand 51 A according to the
second embodiment of the present invention is
raised;

Fig. 19 is a cross-sectional view of the distal end
portion 21A illustrating a treatment instrument TD2
protruding when the raising stand 51 A according to
the second embodiment of the present invention is
raised and laid; and

Fig. 20 is a perspective view of the distal end portion
21A illustrating the treatment instrument TD2 pro-
truding when the raising stand 51A according to the
second embodiment of the present invention is
raised.

Best Mode for Carrying Out the Invention

[0012] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the accompanying
drawings.

(First Embodiment)
(Configuration of ultrasound endoscope system)

[0013] Fig. 1 is a configuration diagram illustrating an
overall ultrasound endoscope system of the present em-
bodiment.

[0014] An ultrasound endoscope system 1 is config-
ured by including an ultrasound endoscope (hereinafter
simply referred to as "endoscope") 2, a light source ap-
paratus 3, a video processor 4, a monitor 5 for displaying
an optical image, an ultrasound observation apparatus
6 and a monitor 7 for displaying an ultrasound image.
[0015] The endoscope 2 includes an insertion portion
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11, an operation portion 12 from which this insertion por-
tion 11 extends and a universal cord 13 that extends from
the operation portion 12. The insertion portion 11 extends
in a longitudinal direction and configured to be inserted
into a living body. The universal cord 13 is connected to
the light source apparatus 3 via a scope connector 13a
provided at a proximal end portion. A coiled scope cable
14 and an ultrasound signal cable 15 extend from this
scope connector 13a. An electric connector portion 14a
is provided at one end of the scope cable 14 and this
electric connector portion 14a is connected to the video
processor 4. An ultrasound connector portion 15a is pro-
vided at one end of the ultrasound signal cable 15 and
this ultrasound connector portion 15a is connected to the
ultrasound observation apparatus 6.

[0016] The insertion portion 11 is configured by con-
secutively connecting a distal end portion 21, a bending
portion 22 and a flexible tube portion 23 in that order from
the distal end. Two channel opening portions, an optical
observation window, an optical illuminating window and
an ultrasound transducer, which will be described later,
or the like are arranged on one side of the distal end
portion 21.

[0017] The operation portion 12 is configured by in-
cluding a bend preventing portion 24 from which the in-
sertion portion 11 extends, achannel opening setting por-
tion 25, an operation portion body 26 making up a grip
portion, a bending operation portion 27 including two
bending operation knobs 27a and 27b provided so as to
superimpose on one another on one upper side of this
operation portion body 26, a plurality of switches 28 that
instruct the execution of various endoscope functions
and araising lever 29 for operating a raising stand which
will be described later.

[0018] The channel opening setting portion 25 is pro-
vided on one side in the lower part of the operation portion
body 26 and provided with two forceps ports 25a and
25b. The respective forceps ports 25a and 25b disposed
atthe channel opening setting portion 25 of the operation
portion 12 communicate with two channel opening por-
tions provided at the distal end portion 21 of the insertion
portion 11 via two treatment instrument channels (not
shown) provided in the insertion portion 11. The forceps
port 25a is a channel opening for endoscopic ultrasound-
guided fine needle aspiration (FNA) and the forceps port
25b is a channel opening for endoscopic retrograde
cholangiopancreatography (ERCP). A puncture needle
handle portion Nh shown by a single-dot dashed line is
fitted into the forceps port 25a.

[0019] Thetwoforceps ports 25a and 25b are arranged
at the channel opening setting portion 25 such that when
the operator brings the right hand RH close to the channel
opening setting portion 25, the forceps port closer to the
right hand RH becomes the forceps port 25b and the
forceps port farther from the right hand RH becomes the
forceps port 25a.

[0020] More specifically, as shown by a dotted line in
Fig. 1, the operator manipulates the treatment instrument
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inserted into each forceps port by the right hand RH while
holding the operation portion body 26 by the left hand
LH. The manipulation using the treatment instrument
such as ERCP cannula has a higher degree of difficulty
than manipulation using a treatment instrument of an
EUS-FNA puncture apparatus.

[0021] Thus, the forceps port 25b for a treatment in-
strument such as cannula requiring fine manipulation
when the operator holds the operation portion body 26
by the left hand LH is arranged at the channel opening
setting portion 25 so as to be located on the right side
compared to the forceps port 25a when seen from the
operator.

[0022] The bending knob 27a is a vertical direction
bending knob and the bending knob 27b is a horizontal
direction bending knob. A bending fixing lever 27a1 for
fixing the vertical direction bending state is provided on
the proximal end side of the bending knob 27a and a
bendingfixing lever 27b1 forfixing the horizontal direction
bending state is provided on the distal end side of the
bending knob 27b.

[0023] Examples of the plurality of switches 28 include
an air/water feeding button, a suction button and a freeze
button.

[0024] Animage pickup section for acquiring an optical
image inside a subject, an illumination section and an
ultrasound transducer section for acquiring an ultrasound
tomographic image inside the subject are provided at the
distal end portion 21 of the endoscope 2. This allows the
operator to insert the endoscope 2 into the subject and
causes the monitors 5 and 7 to display an optical image
and an ultrasound tomographic image inside the subject
at a desired position in the subject respectively.

[0025] The endoscope 2 of the present embodiment is
an endoscope capable of performing both endoscopic
ultrasound-guided fine needle aspiration (FNA) and en-
doscopic retrograde cholangiopancreatography (ERCP)
as a single unit.

(Configuration of distal end portion)

[0026] Hereinafter, a configuration of the distal end
portion 21 of the insertion portion 11 of the endoscope 2
will be described.

[0027] Fig. 2 is a perspective view of the distal end
portion 21 when a raising stand is in a laid position. Fig.
3 is a plan view of the distal end portion 21 when the
raising stand is laid. Fig. 4 is a perspective view of a cover
member seen in a diagonal direction on a proximal end
side. Fig. 5 is a perspective view of the distal end portion
21 in which the distal end rigid portion member is fitted
into the cover member seen in the diagonal direction on
the proximal end side.

[0028] The distal end portion 21 is configured by in-
cluding a metallic distal end rigid member 31 and a cy-
lindrical synthetic resin cover member 32 in which the
distal end rigid member 31 is inserted. That is, the cover
member 32 is attached so as to cover the distal end rigid
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member 31. Such a configuration ensures insulation of
the distal end portion 21 and also allows the ultrasound
transducer section to be reliably fixed. The cover member
32 is fixed to the distal end rigid member 31 by an adhe-
sive.

[0029] As shown in Fig. 4, the distal end portion of the
cylindrical cover member 32 is closed and an ultrasound
vibration section 33 is accommodated within the distal
end portion. The cover member 32 includes an elongated
opening portion 32a formed on one side along an axial
direction of the cylindrical cover member 32 and two
opening portions 32b and 32c1 formed on a proximal end
side.

[0030] As shown in Fig. 2, the proximal end portion of
the distal end portion 21 is covered with a bending rubber
member 22a which is a skin of the bending portion 22.
The proximal end portion of the cover member 32 and
the distal end portion of the bending portion 22 are cou-
pled and fixed by a fixing section 22b such as a bobbin.
[0031] An ultrasound transducer section 33 including
an ultrasound transducer is accommodated inside the
distal end portion of the cover member 32 and a cable
33a of the ultrasound transducer section 33 passes
through a cable duct 32¢ provided inside the cover mem-
ber 32 as shown in Fig. 4 and extends from the opening
portion 32c1 of the proximal end portion of the cover
member 32. That is, the cover member 32 unites the
cover that covers the distal end rigid member 31 and the
cover that covers the ultrasound vibration section 33, and
the cable 33a of the ultrasound transducer section 33
extends from the proximal end of the cover member 32.
Such a cover member 32 can reduce the outer diameter
of the distal end portion 21.

[0032] When the cover member 32 is attached so as
to cover the distal end rigid member 31 to which various
members such as an illumination lens are attached, as
shown inFig. 5, theillumination lens or the like is exposed
from the opening portion 32a of the cover member 32
and the proximal end portion 31c¢ of the distal end rigid
member 31 protrudes from the opening portion 32b. Two
channeltubes (hereinafter referred to as "channel tubes")
71aand 71 b for inserting treatment instruments, the ca-
ble 33a of the ultrasound transducer section 33 and a
duct 31e for a raising wire 29a extend from the proximal
end portion 31c of the distal end rigid member 31, and
other content group 31d such as a cable of an image
pickup device, an illumination light guide and a cleaning
duct also extend.

[0033] When the cover member 32 is attached to the
distal end rigid member 31 as shown in Fig. 2, at the
opening portion 32a of the cover member 32, an illumi-
nating window 41, an observation window 42 and a clean-
ing nozzle 43 are arranged side by side and exposed
along the axial direction of the insertion portion 11 from
the distal end side of the insertion portion 11. The clean-
ing nozzle 43 is arranged so that cleaning water jetting
from the opening portion of the cleaning nozzle 43 strikes
surfaces of the observation window 42 and the illuminat-
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ing window 41.

[0034] When the cover member 32 is attached to the
distal end rigid member 31, part of the opening portion
32a is covered with part of the distal end rigid member
31 on which the illuminating window 41, the observation
window 42 and the cleaning nozzle 43 are arranged. The
other part of the opening portion 32a not covered with
part of the distal end rigid member 31 on which the illu-
minating window 41 or the like is arranged forms an open-
ing portion 44 from which the raising stand 51 protrudes
when the raising stand 51 is raised.

[0035] A concave portion 45 is formed at the distal end
portion 21 from the opening portion 44 toward the inside
of the distal end rigid member 31. The concave portion
45 forms a space in which the raising stand 51 is accom-
modated. As will be described later, when the raising
stand 51 is raised, the distal end portion of the raising
stand 51 protrudes from the opening portion 44. That is,
the distal end portion 21 of the insertion portion 11 has
a concave portion formed on one side of the distal end
portion 21, the concave portion being capable of accom-
modating the raising stand 51.

[0036] A convex portion 34 extending along a direction
orthogonal to the insertion axis of the insertion portion
11 is formed between the ultrasound transducer 33 and
the opening portion 44. The convex portion 34 constitutes
a contact portion that contacts the side face of the treat-
ment instrument TD1.

[0037] The raising operation and the laying operation
of the raising stand 51 are performed by manipulation of
the raising lever 29 of the operation portion 12. As de-
scribed above, when the raising lever 29 is turned toward
the predetermined first direction (arrow A1 direction), the
raising stand 51 is raised and protrudes from the opening
portion 44, and when the raising lever 29 is turned toward
a direction opposite to the first direction (arrow A2 direc-
tion), the raising stand 51 is laid and accommodated in
a concave portion 46. The manipulation of the raising
lever 29 is transmitted to the distal end portion via the
raising wire 29a.

[0038] Next, aninner structure of the distal end portion
21 will be described.

[0039] Fig. 6 is a cross-sectional view of the distal end
portion 21 along a line L1 shown by a dotted line in Fig.
3. As shown in Fig. 3, the single-dot dashed line L1 is a
line along the insertion axis of the insertion portion 11,
but is not a single straight line and the single-dot dashed
line L1 is crank-shaped so that the cross-sectional view
in Fig. 6 becomes a cross section that passes through
the center line of the raising stand 51.

[0040] The ultrasound transducer section 33 is provid-
ed at the distal end portion 21 of the insertion portion 11.
The ultrasound transducer 33a in the ultrasound trans-
ducer section 33 is provided at the distal end portion 21
of the insertion portion 11 and emits ultrasound sideward
at a predetermined angle with respect to an insertion axis
CO of the insertion portion 11.

[0041] As shown in Fig. 6, the proximal end portion of
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the distal end rigid member 31 engages with the distal
end portion of a bending piece 22b of the bending portion
22, and the distal end rigid member 31 and the bending
piece 22b are fixed by a fastening device (not shown).
Two channel tubes 71: channel tubes 71a and 71b are
arranged inside the insertion portion 11. One of the two
channel tubes 71 is the channel tube 71 a for inserting a
treatment instrument such as cannula to be used when
ERCP is performed and forms an ERCP channel CH1.
The other of the two channel tubes 71 is the channel tube
71b for inserting a treatment instrument which is a punc-
ture apparatus to be used when EUS-FNA is performed
and forms an EUS-FNA channel CH2.

[0042] The two channel tubes 71 are fixed to the distal
end rigid member 31 via fastening pipe members 72.
With the distal end portion of the channel tube 71a in-
serted into a predetermined one orifice of the distal end
rigid member 31, extrapolated and fixed at an end of the
fixed pipe 72a, the channel tube 71 a is thereby connect-
ed to the distal end rigid member 31. Similarly, with the
distal end portion of the channel tube 71 b inserted into
another predetermined orifice of the distal end rigid mem-
ber 31, extrapolated and fixed at an end of the fixed pipe
72b, the channel tube 71b is connected to the distal end
rigid member 31.

[0043] The channel CH1 formed of the channel tube
71a communicates with an opening portion 31a provided
on a distal end side of the distal end rigid member 31.
The channel CH2 formed of the channel tube 71b com-
municates with an opening portion 31b provided on a
distal end side of the distal end rigid member 31.
[0044] AsshowninFig.3andFig.6,anopening portion
31a of the channel CH1 is formed on a bottom surface
side inside the concave portion 45 apart from the opening
portion 44. That is, the opening portion 31a is disposed
inside the concave portion 45 at the distal end portion 21
of the insertion portion 11.

[0045] An opening portion 31b of the channel CH2 is
provided at a position in the vicinity of the opening portion
44 of the insertion portion 11 and different from the open-
ing portion 31 a, and formed at a position above the open-
ing portion 31a apart from the bottom surface of the con-
cave portion 45. That is, the two opening portions 31a
and 31b of the two channels at the distal end portion 21
are arranged side by side along the vertical direction to-
ward the opening 44 from the bottom surface of the con-
cave portion 45 when the insertion portion 11 is seen
from the distal end side, that is, along a direction from
the base of the concave portion 45 toward the opening
portion 44.

[0046] The raising stand 51 is provided so as to be
rotatable around a predetermined axis inside the distal
endrigid member 31. A shaft 83b which is a rotation shaft
member is rotatably fixed around an axis of the distal end
rigid member 31, the raising stand 51 is pivotally sup-
ported by the shaft 83b and provided in the distal end
rigid member 31 so as to be rotatable around a rotation
axis of the shaft 83b. The shaft 83b pivotally supports
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the raising stand 51 at a proximal end portion 51a of the
raising stand 51.

[0047] The raising stand 51 is a bar-like member bent
from the proximal end portion 51a toward a distal end
portion 51b. The raising stand 51 is provided inside the
distal end rigid member 31 so that the distal end portion
51 b of the raising stand 51 is bent toward the two opening
portions 31a and 31b.

[0048] Furthermore, the raising stand 51 includes a
contact surface 51c¢ with which a treatment instrument
comes into contact from the proximal end portion 51a
along the distal end portion 51 b on the two opening por-
tion 31 a and 31 b sides. The contact surface 51 cis a
concave portion having an elongated curved surface
formed from the proximal end portion 51a to the distal
end portion 51b.

[0049] Fig. 7 is an exploded view for describing an as-
sembly of the raising stand 51 to the distal end rigid mem-
ber 31. As shown in Fig. 7, the distal end rigid member
31 has a substantially columnar shape and includes a
slit portion 81 which extends from the distal end side up
to some midpoint.

[0050] As shown in Fig. 7, the distal end portion 51b
of the raising stand 51 includes a contact portion 51f with
which the side face of the treatment instrument comes
into contact. The contact portion 51 fincludes a concave
portion having a curved surface as shown in Fig. 7.
[0051] An orifice 82a is formed in one wall portion 82A
of two wall portions 82 that form the slit portion 81 of the
distal end rigid member 31. The slit portion 81 is formed
such that the raising stand 51 is rotatable around a rota-
tion axis of the shaft 83b within the slit portion 81.
[0052] Note that opening portions 41a, 42a and 43a
for mounting respective members of the illuminating win-
dow 41, the observation window 42 and the cleaning noz-
zle 43 are formed in the other wall portion 82B of the two
wall portions 82.

[0053] An orifice 51dis formed in the proximal end por-
tion 51a of the raising stand 51 with which the shaft 83b
of an engaging member 83 engages with which the rais-
ing wire 29a, which will be described later, engages. Fur-
thermore, an orifice 51e is also formed in the proximal
end portion 51a of the raising stand 51 through which a
screw 84, which will be described later, is inserted.
[0054] The engaging member 83 is L-shaped and in-
cludes an engaging portion 83a with which one end of
the raising wire 29a engages, the other end of the raising
wire 29a being fixed to the raising lever 29, and the shaft
83b. The shaft 83b has such a shape that the shaft 83b
can be rotatably inserted into the orifice 82a. The other
end of the raising wire 29a has an end portion 29a1 hav-
ing an expanded diameter (not shown). The engaging
portion 83a includes an engaging groove portion 83a1
and a groove 83a2. The engaging groove portion 83a1
is an engaging portion that prevents the raising wire 29a
from coming off even when the raising wire 29a is pulled.
The groove 83a2 is a groove through which the distal
end portion 29a1 of the raising wire 29a is fitted into the
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engaging groove portion 83a1.

[0055] A concave portion 82b is formed in the surface
opposite to the slit portion 81 of the wall portion 82A and
the orifice 82a is formed in the concave portion 82b.
[0056] With the distal end portion of the shaft 83b in-
serted in the orifice 82a engaging with the orifice 51d of
the proximal end portion 51a of the raising stand 51 in
the slit portion 81, the screw 84 is screwed into a side
wall of the shaft 83b through the orifice 51e from a direc-
tion orthogonal to the axis of the shaft 83b, the raising
stand 51 is integrated with the engaging member 83 and
becomes rotatable around the shaft 83b.

[0057] Asdescribed above, the distal end portion 29a1
of the raising wire 29a engages with the engaging groove
portion 83a1 of the engaging member 83 and the raising
wire 29a is inserted into the duct 31e fixed to the distal
end rigid member 31.

[0058] Therefore, when the raising wire 29a moves for-
ward or backward within the insertion portion 11 accord-
ing to the operation of the raising lever 29, the engaging
member 83 to which the raising wire 29a is connected
rotates around the shaft 83b inserted into the orifice 82a
according to the forward or backward movement. The
raising stand 51 integrally fixed to the shaft 83b also ro-
tates according to the rotation of the shaft 83b.

[0059] Furthermore, the concave portion 82b includes
two stopper portions 82b1 and 82b2. As shown in Fig. 7,
when the raising stand 51 is laid, the stopper portion 82b1
comes into contact with one side wall 83a3 of the engag-
ing member 83 and regulates the movement of the en-
gaging member 83 so that the raising stand 51 does not
rotate further in the laying direction.

[0060] Similarly, as shown in Fig. 7, when the raising
stand 51 is raised, the stopper portion 82b2 comes into
contact with one side wall 83a4 of the engaging member
83 and regulates the movement of the engaging member
83 so that the raising stand 51 does not rotate further in
the raising direction.

[0061] Fig. 8isa perspective view of the distal end rigid
member 31 when the raising lever 29 is turned in a pre-
determined first direction (arrow A1 direction). That is,
Fig. 8 illustrates the raising stand 51 in a raised position.
In Fig. 8, the side wall 83a4 of the engaging member 83
is in contact with the stopper portion 82b2 of the concave
portion 82b.

[0062] Fig.9isa perspective view of the distal end rigid
member 31 when the raising lever 29 is turned in a di-
rection opposite to the first direction (arrow A2 direction).
Fig. 10 is a perspective view of the distal end portion 21
when the raising lever 29 is turned in the first direction
(arrow A1 direction). In Fig. 9, the side wall 83a3 of the
engaging member 83 isin contact with the stopper portion
82b1 of the concave portion 82b. Fig. 9 illustrates the
raising stand 51 in a laid position and Fig. 10 illustrates
the raising stand 51 in a raised position.

[0063] As described above, the raising stand 51 is pro-
vided at the distal end portion 21 of the insertion portion
11 and is movable between the raised position where the
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raising stand 51 approximates to the opening portion 31a
and opening portion 31 b and the laid position where the
raising stand 51 is away from the opening portion 31a
and opening portion 31b.

[0064] As described above, the treatment instrument
is inserted from each forceps port 25a, 25b located at
the channel opening setting portion 25 of the operation
portion 12. The ERCP treatment instrument is inserted
from the forceps port 25b and the EUS-FNA treatment
instrument is inserted from the forceps port 25b.

(Operation)

[0065] Next, operation of the endoscope 3 will be de-
scribed using Fig. 6.

[0066] As shown by a solid line in Fig. 6, when the
raising stand 51 is in a laid position, if the treatment in-
strument TD1 such as cannula is inserted into the chan-
nel CH1 from the forceps port 25b, the distal end portion
of the treatment instrument TD1 passes through the
channel CH1 and comes out of the opening portion 31a,
and comes into contact with the contact surface 51cfirst,
and then moves toward the distal end portion 51b along
the contact surface 51c. When the treatment instrument
TD1 is further pushed into the forceps port 25b, the distal
end portion of the treatment instrument TD1 goes beyond
the distal end portion 51 b of the raising stand 51, further
goes beyond the convex portion 34 between the opening
portion 44 and the ultrasound transducer section 33 and
protrudes from the opening portion 44.

[0067] The treatment instrument TD1 at this time pro-
trudes from the opening portion 44 at an angle 61 with
respect to the distal end direction of an insertion axis CO
of the insertion portion 11. The angle 81 is defined by
elasticity of the treatment instrument TD1 itself, the po-
sition of the opening portion 31a and the height of the
convex portion 34 which is the contact portion. In the
case of Fig. 6, since the side face of the treatment instru-
ment TD1 is in contact with a point P1 of the convex
portion 34, the angle 01 is substantially defined by the
position of the treatment instrument TD1 and the position
of the point P1 in the opening portion 31a.

[0068] As shown by a solid line in Fig. 6, when the
raising stand 51 is in a laid position, if the treatment in-
strument TD2 such as a puncture apparatus is inserted
into the channel CH2 from the forceps port 25a, the distal
end portion of the treatment instrument TD2 moves along
the inner wall of the channel CH2. When the treatment
instrument TD2 is further pushed into the forceps port
25a, the distal end portion of the treatment instrument
TD2 passes through the channel CH2, comes out of the
opening portion 31 b and protrudes from the opening
portion 44 without touching the raising stand 51.

[0069] The treatment instrument TD2 at this time pro-
trudes from the opening portion 44 at an angle 62 with
respect to the distal end direction of the insertion axis
CO of the insertion portion 11. The angle 62 is defined
by elasticity of the treatment instrument TD2 itself, the
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position of the opening portion 31b and an inner wall
shape of the channel CH2 in the vicinity of the opening
portion 31b. In the case of Fig. 6, since the side face of
the treatment instrument TD2 is in contact with the point
P2 of the opening portion 31b, the angle 62 is substan-
tially defined by the position of the treatment instrument
TD2 andthe position of the point P2 in the opening portion
31a.

[0070] Note that here, the treatment instrument TD1
protrudes forward atthe angle 61 with respect to the distal
end direction of the insertion axis CO and the angle 61 is
defined by elasticity of the treatment instrument TD1 it-
self, the position of the opening portion 31a and the height
of the convex portion 34, but the height of the convex
portion 34 may be lowered so that the treatment instru-
ment TD1 comes into contact with the distal end portion
51 b of the raising stand 51 or the height of the distal end
portion 51b from the bottom surface of the concave por-
tion 45 when the raising stand 51 is in a laid position may
beraised. Inthat case, the angle 81 is defined by elasticity
of the treatment instrument TD1 itself, the position of the
opening portion 31a and the height of the distal end por-
tion 51b, and the treatment instrument TD1 does not
touch the ultrasound transducer section 33.

[0071] Inthatcase, in Fig. 6, the side face of the treat-
ment instrument TD1 does not come into contact with
the convex portion 34 and the side face of the treatment
instrument TD1 comes into contact with the raising stand
51 ata point P5 of the distal end portion 51 b of the raising
stand 51 shown by a dotted line.

[0072] Thatis, the raising stand 51 may be configured
so that when the raising stand 51 is in a laid position, the
side face of the treatment instrument TD1 does not con-
tact the surface of the ultrasound transducer section 33
including the ultrasound transducer and the treatment
instrument TD1 protrudes from the opening portion 31a.
[0073] When the raising stand 51 is in a raised position
as shown by atwo-dotdashed linein Fig. 6, the protruding
directions of the treatment instruments TD1 and TD2 are
changed by the raising stand 51.

[0074] When the distal end portion of the treatment in-
strument TD1 such as a cannula passes through the
channel CH1, comes out of the opening portion 31a and
then the raising lever 29 is raised, the raising stand 51
is raised as shown by a two-dot dashed line in Fig. 6, and
the protruding direction of the distal end portion of the
treatment instrument TD1 is changed. The two-dot
dashed line in Fig. 6 shows a state in which the raising
stand 51 is raised to a maximum. The maximum raising
angle of the treatment instrument TD1 is an angle 63 with
respect to the distal end direction of the insertion axis CO
of the distal end portion 21. The angle 63 is defined by
elasticity of the treatmentinstrument TD1 itself, the shape
of the opening portion 31 a and the shape of the distal
end portion 51 b of the raising stand 51. In the case of
Fig. 6, since the side face of the treatment instrument
TD1 is in contact with a point P3 on the contact portion
51f of the distal end portion 51b of the raising stand 51,
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the angle 63 is substantially defined by the position of
the treatmentinstrument TD1 at the opening portion 31a
and the position of the point P3.

[0075] When the distal end portion of the treatment in-
strument TD2 such as a puncture apparatus passes
through the channel CH2, comes out of the opening por-
tion 31b and then the raising lever 29 is raised, the raising
stand 51 is raised as shown by a two-dot dashed line in
Fig. 6, and the protruding direction of the distal end por-
tion of the treatment instrument TD2 is changed. A max-
imum raising angle of the treatment instrument TD2 is
an angle 64 with respect to the distal end direction of the
insertion axis CO of the distal end portion 21. The angle
04 is defined by elasticity of the treatmentinstrument TD2
itself, the position of the opening portion 31b, the inner
wall shape of the channel CH2 in the vicinity of the open-
ing portion 31b and the shape of the distal end portion
51b of the raising stand 51. In the case of Fig. 6, since
the side face of the treatmentinstrument TD2 is in contact
with a point P4 of the opening portion 31b, the angle 64
is substantially defined by the position of the treatment
instrument TD2 and the position of the point P4 in the
opening portion 31b.

[0076] Note that in Fig. 6, the point P3 and the point
P4 are shown at the same position, but strictly speaking,
the positions of the point P3 and point P4 are different.

[0077] As described above, the contact portion 51f is
provided at the distal end portion 21, comes into contact
with the treatment instrument TD1 protruding from the
opening portion 31a at the point P3, causes the treatment
instrument TD1 to extend in a direction of the angle 63,
is provided on the raising stand 51, comes into contact
with the treatment instrument TD2 protruding from the
opening portion 31b at the point P4 and causes the treat-
ment instrument TD2 to extend in a direction of the angle
04 different from the direction of the angle 63.

[0078] In the above example in particular, when the
raising stand 51 is in a raised position and the treatment
instrument TD1 protrudes from the opening portion 31a,
the side face of the treatment instrument TD1 comes into
contact with the contact portion 51 f at the point P3. Fur-
thermore, when the raising stand 51 is in a raised position
and the treatment instrument TD2 protrudes from the
opening portion 31b, the side face of the treatment in-
strument TD2 comes into contact at the point P4. The
contact portion at the point P3 and the contact portion at
the point P4 in the contact portion 51f are at substantially
the same position at the end portion of the raising stand
51.

[0079] The angle 63 is 90 degrees or more and 130
degrees or less, and preferably from 100 to 110 degrees.
The angle 64 is 10 degrees or more and 40 degrees or
less, and preferably from 30 to 35 degrees.

[0080] Fig. 11 is a perspective view of the distal end
portion 21 illustrating a state in which the distal end por-
tion of the treatment instrument TD1 protrudes from the
opening portion 44 when the raising stand 51 is in a max-
imum raised position. Fig. 12 is a perspective view of the



15 EP 2 878 272 A1 16

distal end portion 21 illustrating a state in which the distal
end portion of the treatment instrument TD2 protrudes
from the opening portion 44 when the raising stand 51 is
in a maximum raised position. In Fig. 12, the treatment
instrument TD2 is a puncture apparatus from which a
needle TD21 protrudes.

[0081] For example, when the operator inserts the en-
doscope 3 into the stomach and performs a biopsy of the
pancreas while watching an ultrasound image, the oper-
ator can perform the biopsy through the stomach wall by
manipulating the raising lever 29 and using the treatment
instrument TD2 which is a puncture apparatus. When a
lesioned part is found in the head of pancreas, bile duct
or the like from an ultrasound image, and the operator
determines that ERCP is necessary, the operator inserts
the treatment instrument TD1 from the forceps port 25b
instead of the treatment instrument TD2 without pulling
out the endoscope 2, manipulates the raising lever 29,
and can perform ERCP by inserting a cannula or the like
from the papilla.

[0082] As described above, according to the present
embodiment, the distal end rigid portion of the insertion
portion need not be further extended and it is possible to
perform both endoscopic retrograde cholangiopancrea-
tography (ERCP) and endoscopic ultrasound-guided fine
needle aspiration (EUS-FNA) using one ultrasound en-
doscope.

(Second Embodiment)

[0083] Inthe firstembodiment, when the distal end por-
tion 21 is seen from the distal end side, the two opening
portions of the two channels in the distal end portion 21
are arranged along a direction from the bottom surface
of the concave portion 45 toward the opening 44, that is,
arranged side by side along the vertical direction. In the
second embodiment, however, when the distal end por-
tion 21 is seen from the distal end side, the two opening
portions of the two channels in the distal end portion 21
are provided along a diagonal direction at a predeter-
mined angle with respect to a direction from the bottom
surface of the concave portion 45 toward the opening 44.
That is, according to the second embodiment, in a plan
view of the opening portion of the distal end portion of
the insertion portion, the two opening portions of the two
channels are arranged shifted in a direction orthogonal
to the insertion axis of the distal end portion.

[0084] Note thatin the present embodiment, the same
components as the components in the first embodiment
are assigned the same reference numerals and descrip-
tion thereof will be omitted.

[0085] Fig. 13 is a perspective view of a distal end por-
tion of an endoscope of the present embodiment. Fig. 13
is a perspective view of a distal end portion 21A when
the raising lever 29 is turned in a direction opposite to
the first direction (arrow A2 direction). Fig. 14 is a plan
view of the distal end portion of the endoscope of the
present embodiment. The distal end portion 21A of the
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present embodiment is also configured by including a
cover member 32A and a distal end rigid member 31A
covered with the cover member 32A.

[0086] As shown in Fig. 13 and Fig. 14, an opening
portion 44A through which the raising stand 51 A pro-
trudes or retracts is provided on one side face of the distal
end portion 21A and the opening portion 44Ais L-shaped
in a plan view. Furthermore, the distal end portion 21 A
includes a concave portion 45A according to the shape
of the opening portion 44A inside the distal end rigid
member 31A. An opening portion 31a1 of the channel
CH1 formed of the channel tube 71a into which the treat-
ment instrument TD1 is inserted is provided on the prox-
imal end side in the concave portion 45A.

[0087] AsshowninFig.14,inaplanview ofthe opening
portion 44A, the ultrasound transducer section 33, the
illuminating window 41, the observation window 42, the
cleaning nozzle 43 and an opening portion 31b1 are ar-
ranged side by side along a straightline L11. The opening
portion 31b1 is an opening portion of the channel CH2
formed of the channel tube 71 b through which the treat-
ment instrument TD2 is inserted. In a plan view of the
opening portion 44A, the straight line L11 is deviated by
a predetermined amount dd1 from a center line LO which
overlaps with an insertion axis CO of the distal end portion
21 A

[0088] In the plan view of the opening portion 44A as
shown in Fig. 14, a line L12 passing through the plane
through which the center part of the distal end portion
51bofthe raising stand 51 A moves in the raising direction
and parallel to the center line LO is also deviated by the
predetermined amount dd2 from the center line LO of the
distal end portion 21 A.

[0089] That is, when the insertion portion 11 is seen
from the distal end side, the opening portion 31a1 and
the opening portion 31b1 are arranged along a direction
having a predetermined angle with respect to a direction
from the base of the concave portion 45A toward the
opening portion 44A of the concave portion 45A.
[0090] Fig. 15isa perspective view of the raising stand
51A. The raising stand 51A is a bar-like member bent
from a proximal end portion 51a to a distal end portion
51b. As in the case of the raising stand 51 of the first
embodiment, the raising stand 51A is provided inside the
concave portion 45A of the distal end rigid member 31 A
so that the distal end portion 51 b is bent toward the
opening portion 31a1.

[0091] Furthermore, as in the case of the raising stand
51 ofthe first embodiment, in a raised position, the raising
stand 51A has, on the opening portion 31a1 side, a con-
tact surface 51c with which the treatmentinstrument TD1
comes into contact along the distal end portion 51b from
the proximal end portion 51a. The contact surface 51 ¢
is a concave portion of an elongated curved surface
formed from the proximal end portion 51a toward the dis-
tal end portion 51b.

[0092] Furthermore, the distal end portion 51b is pro-
vided with an L-shaped extending portion 91. The L-



17 EP 2 878 272 A1 18

shaped extending portion 91 includes a contact portion
91 a with which the side face of the treatment instrument
TD2 comes into contact. As shown in Fig. 14, in a plan
view of the opening portion 44A, the contact portion 91a
of the extending portion 91 is arranged along the straight
line L11 in the same way as the ultrasound transducer
section 33, the illuminating window 41, the observation
window 42, the cleaning nozzle 43, and the opening por-
tion 31b1.

[0093] Fig. 16 is a perspective view of the distal end
portion 21A when the raising lever 29 is turned in the first
direction (arrow A1 direction). As shown in Fig. 16, when
the raising stand 51A is in a raised position, the raising
stand 51A protrudes from the opening portion 44A.
[0094] Fig. 17 is a cross-sectional view of the distal
end portion 21A illustrating a protruding state of the treat-
ment instrument TD1 when the raising stand 51 A is
raised and laid. Fig. 17 is a cross-sectional view along
the straight line L12 in Fig. 14.

[0095] As shown in Fig. 17, the treatment instrument
TD1 that protrudes from the opening portion 31a1 of the
channel CH1 comes into contact at a point P11 of the
contact portion 51f1 of the raising stand 51A as shown
by a solid line and protrudes from the opening portion
44A.

[0096] When the raising stand 51A is in a laid position
as shown by a solid line in Fig. 17, the distal end portion
of the treatment instrument TD1 passes through the
channel CH1, comes out of the opening portion 31a1,
comes into contact with the contact surface 51c first, and
then moves along the contact surface 51c toward the
distal end portion 51b. When the treatment instrument
TD1 is further pushed into the forceps port 25b, the distal
end portion of the treatmentinstrument TD1 goes beyond
the distal end portion 51 b of the raising stand 51 A and
protrudes from the opening portion 44A.

[0097] The side face of the treatment instrument TD1
at this time comes into contact with the contact portion
51f and the treatment instrument TD1 protrudes from the
opening portion 44A at an angle 611 with respect to the
distal end direction of the insertion axis CO of the distal
end portion 21. The angle 611 is defined by elasticity of
the treatment instrument TD1 itself, the position of the
opening portion 31a1 and the position of the contact por-
tion 51f1 of the distal end portion 51b.

[0098] Inthis case, the treatment instrument TD1 does
not touch the ultrasound transducer section 33. This is
because as shown in Fig. 17, the angle 611 is greater
than an angle 612 formed by a tangent L21 contacting
both an upside edge E1 of the opening portion 31a1 and
the surface of the ultrasound transducer section 33 with
respect to the distal end direction of the insertion axis
CO of the distal end portion 21.

[0099] That is, when the raising stand 51A is in a laid
position, the raising stand 51 is configured such that the
treatment instrument TD1 protrudes from the opening
portion 31a1 without the side face of the treatment in-
strument TD1 touching the surface of the ultrasound
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transducer section 33 including the ultrasound transduc-
er 33a.

[0100] When the raising stand 51A is in a raised posi-
tion as shown by a two-dot dashed line in Fig. 17, the
protruding direction of the treatment instrument TD1 is
changed by the raising stand 51A.

[0101] After the distal end portion of the treatment in-
strument TD1 such as a cannula passes through the
channel CH1 and comes out of the opening portion 31a1,
if the raising lever 29 is raised, the raising stand 51A is
raised as shown by a two-dot dashed line in Fig. 17, and
the protruding direction of the distal end portion of the
treatmentinstrument TD1 is changed. In Fig. 17, the rais-
ing stand 51A shown by a two-dot dashed line is raised
to a maximum. The maximum raising angle of the treat-
ment instrument TD1 is an angle 613 with respect to the
distal end direction of the insertion axis CO of the distal
end portion 21. The angle 613 is defined by elasticity of
the treatment instrument TD1 itself, the shape of the
opening portion 31a1 and the shape of the distal end
portion 51b of the raising stand 51 A. In the case of Fig.
17, since the side face of the treatment instrument TD1
is in contact with a point P12 of the contact portion 51f1
of the distal end portion 51b of the raising stand 51A, the
angle 0613 is substantially defined by the position of the
treatment instrument TD1 in the opening portion 31a1
and the position of the point P12.

[0102] Fig. 18 is a perspective view of the distal end
portion 21A illustrating a protruding state of the treatment
instrument TD1 when the raising stand 51A is raised.
[0103] Fig. 19 is a cross-sectional view of the distal
end portion 21 Alillustrating a protruding state of the treat-
mentinstrument TD2 when theraising stand 51Aisraised
and laid. Fig. 19 is a cross-sectional view along the
straight line L11 in Fig. 14.

[0104] As shown by a solid line in Fig. 19, when the
raising stand 51Ais in a laid position, the side face of the
treatment instrument TD2 protruding from the opening
portion 31b1 of the channel CH2 comes into contact at
the edge E2 of the opening portion 311b and protrudes
from the opening portion 44A.

[0105] When the raising stand 51 Ais in a laid position,
if the distal end portion of the treatment instrument TD2
passes through the channel CH2 and protrudes from the
opening portion 31b1, the treatment instrument TD2 pro-
trudes from the opening portion 44A with the side face
of the treatment instrument TD2 sliding over the edge
E2. The needle TD21 of the treatment instrument TD2
protrudes from the opening portion 44A at an angle 621
with respect to the distal end direction of the insertion
axis CO of the distal end portion 21. The angle 621 is
defined by elasticity of the treatment instrument TD2 it-
self, the position and the shape of the edge E2 of the
opening portion 31b1.

[0106] The treatment instrument TD2 does not touch
the ultrasound transducer section 33 in this case, either.
This prevents the treatment instrument TD2 from touch-
ing the ultrasound transducer section 33 and thereby
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damaging the ultrasound transducer section 33.

[0107] Whentheraising stand 51Ais araised condition
as shown by a two-dot dashed line in Fig. 19, the pro-
truding direction of the treatment instrument TD2 is
changed by the extending portion 91 of the raising stand
51A.

[0108] After the distal end portion of the treatment in-
strument TD2 which is a puncture apparatus passes
through the channel CH2 and comes out of the opening
portion 31b1, if the raising lever 29 is raised, the raising
stand 51A is raised as shown by a two-dot dashed line
in Fig. 19, and the protruding direction of the distal end
portion of the treatment instrument TD2 is changed by
the extending portion 91 that extends from the raising
stand 51A. The raising stand 51A shown by a two-dot
dashed line in Fig. 19 is raised to a maximum. The max-
imum raising angle of the treatment instrument TD2 is
an angle 622 with respect to the distal end direction of
the insertion axis CO of the distal end portion 21. The
angle 022 is defined by elasticity of the treatment instru-
ment TD2 itself, the shape of the opening portion 31b1
and the position and the shape of the contact portion 91a
of the extending portion 91. In the case of Fig. 19, since
the side face of the treatmentinstrument TD2 is in contact
with a point P21 of the contact portion 91a of the extend-
ing portion 91, the angle 622 is substantially defined by
the position of the treatment instrument TD2 and the po-
sition of the point P21 in the opening portion 31b1.
[0109] Fig. 20 is a perspective view of the distal end
portion 21 Aillustrating a protruding state of the treatment
instrument TD2 when the raising stand 51 A is raised.
[0110] Asdescribed above, whentheraisingstand51A
is in a raised position and the treatment instrument TD1
protrudes from the opening portion 31a1, the contact por-
tion 51f is provided on the raising stand 51 A so that the
side face of the treatment instrument TD1 comes into
contact with the contact portion 51f.

[0111] Furthermore, when the raising stand 51A is in
a raised position and the treatment instrument TD2 pro-
trudes from the opening portion 31b1, the contact portion
91 ais provided on the raising stand 51A so that the side
face of the treatmentinstrument TD2 comes into contact
with the contact portion 91a of the extending portion 91.
[0112] The contact portion 51f and the contact portion
91 a are located respectively apart in a direction orthog-
onal to the insertion axis CO at the end portion of the
raising stand 51 A.

[0113] The angle 613 is 90 degrees or more and 130
degrees or less, and preferably 100 to 110 degrees. The
angle 622 is 10 degrees or more and 40 degrees or less,
and preferably from 30 to 35 degrees.

[0114] As described above, according to the present
embodiment, it is possible to perform both endoscopic
retrograde cholangiopancreatography (ERCP) and en-
doscopic ultrasound-guided fine needle aspiration (EUS-
FNA) using one ultrasound endoscope without increas-
ing the length of the distal end rigid portion of the insertion
portion.
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[0115] According to the presentinvention, itis possible
to perform both endoscopic retrograde cholangiopancre-
atography (ERCP) and endoscopic ultrasound-guided
fine needle aspiration (EUS-FNA) using one ultrasound
endoscope, thereby alleviate the burden on a patient,
shorten the operation time without forcing the operator
to perform complicated manipulation, further reduce in-
troduction costs in a hospital, reduce the number of times
for performing cleaning disinfecting or the like, and there-
by implement an ultrasound endoscope with easy hy-
giene management.

[0116] The present application is filed and claims pri-
ority based on Provisional Application No. 61/696,920
filed on September 5, 2012 in the U.S., the disclosed
contents of which are incorporated in the specification
and claims of the present application.

Claims
1. An ultrasound endoscope comprising:

an insertion portion configured to extend in a
longitudinal direction and be inserted into a living
body;

an ultrasound transducer provided at a distal
end portion of the insertion portion and emitting
ultrasound sideward at a predetermined angle
with respect to an insertion axis of the insertion
portion;

a first opening portion provided at the distal end
portion of the insertion portion;

a second opening portion provided at the distal
end portion of the insertion portion at a position
different from the position of the first opening
portion;

a raising stand provided at the distal end portion
of the insertion portion and movable between a
first position proximate to the first opening por-
tion and the second opening portion and a sec-
ond position away from the first opening portion
and the second opening portion;

a first contact portion provided on the raising
stand that comes into contact with a first treat-
ment instrument protruding from the first open-
ing portion to cause the first treatment instru-
ment to extend in a first direction; and

a second contact portion provided on the raising
stand that comes into contact with a second
treatment instrument protruding from the sec-
ond opening portion to cause the second treat-
ment instrument to extend in a second direction
different from the first direction.

2. The ultrasound endoscope according to claim 1, fur-
ther comprising a concave portionformed in one side
face of the distal end portion of the insertion portion,
the concave portion being capable of accommodat-
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ing the raising stand,
wherein the first opening portion is disposed in the
concave portion.

The ultrasound endoscope according to claim 2,
wherein the first opening portion and the second
opening portion are arranged side by side along a
direction from a base portion of the concave portion
toward an opening portion of the concave portion
when the insertion portion is seen from the distal end
side.

The ultrasound endoscope according to any one of
claims 1 to 3,

wherein when the raising stand is located at the first
position and the first treatment instrument protrudes
from the first opening portion, the first contact portion
is provided on the raising stand so that a side face
of the first treatment instrument comes into contact
with the first contact portion,

when the raising stand is located at the first position
and the second treatment instrument protrudes from
the second opening portion, the second contact por-
tion is provided on the raising stand so that a side
face of the second treatment instrument comes into
contact with the second contact portion, and

the first contact portion and the second contact por-
tion are located at substantially the same position at
the end portion of the raising stand.

The ultrasound endoscope according to claim 2,
wherein the first opening portion and the second
opening portion are arranged along a direction hav-
ing a predetermined angle with respect to a direction
from a base portion of the concave portion toward
an opening portion of the concave portion when the
insertion portion is seen from the distal end side.

The ultrasound endoscope according to claim 5,
wherein when the raising stand is located at the first
position and the first treatment instrument protrudes
from the first opening portion, the first contact portion
is provided on the raising stand so that a side face
of the first treatment instrument comes into contact
with the first contact portion,

when the raising stand is located at the first position
and the second treatment instrument protrudes from
the second opening portion, the second contact por-
tion is provided on the raising stand so that a side
face of the second treatment instrument comes into
contact with the second contact portion, and

the first contact portion and the second contact por-
tion are respectively located apart in a direction or-
thogonal to the insertion axis at the end portion of
the raising stand.

The ultrasound endoscope according to any one of
claims 1 to 6, wherein when the raising stand is lo-
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cated at the second position, the first treatment in-
strument protrudes from the first opening portion so
that a side face of the first treatment instrument does
not touch a surface of the ultrasound transducer sec-
tion including the ultrasound transducer.

The ultrasound endoscope according to any one of
claims 1 to 7, wherein when the raising stand is lo-
cated at the first position and the first treatment in-
strument protrudes from the first opening portion, the
first treatment instrument protrudes at an angle of
90 degrees or more and 130 degrees or less with
respect to a distal end direction of the insertion axis.



EP 2 878 272 A1

FIG. 1




EP 2 878 272 A1

C / <
@W\\\ Q .\y < 4

SNL e ST
2

e
N

J M

ve L44 922

v e 2y op oy M€ f
R ezz

12

¢ Old

14



EP 2 878 272 A1

/ ge

¢€

¢ Old

15



EP 2 878 272 A1
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