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end of an insertion portion 2 to be inserted to a body
cavity, a distal rigid portion 2a arranged forward of a flex-
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a longitudinal center axis L1 of the distal rigid portion 2a,
and a treatment instrument insertion channel port 27
opening in a distal-side end face of the distal rigid portion
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Description
Technical Field

[0001] The present invention relates to an ultrasound
endoscope having an observation optical system, an in-
strument channel, and a convex-type ultrasound trans-
ducer, which are provided at the distal end portion of an
insertion portion.

Background Art

[0002] Ultrasound endoscopes that have been known
to conduct ultrasound diagnosis of a body cavity interior
include one having a convex-type ultrasound transducer.
Such a convex-type ultrasound transducer is configured
by arranging a plurality of transducer arrays in a projected
circular-arc form.

[0003] Asanultrasound endoscope having suchacon-
vex-type ultrasound transducer, there is an ultrasound
endoscope disclosed in Japanese Patent Application
Laid-Open Publication No. 8-131442, for example. The
ultrasound endoscope is provided, at its distal rigid por-
tion, with an ultrasound transducer which gives a forward
oblique view of an ultrasound scanning region, in addition
to an observation optical system.

[0004] However, the ultrasound endoscope of Japa-
nese Patent Application Laid-Open Publication No.
8-131442 is configured to project a treatment instrument
toward the ultrasound scanning region which is given as
a forward oblique view. That is, the treatment instrument
is obliquely led out of the insertion portion with respect
to the insertion direction.

[0005] Thus, as shown in Fig. 11, when a treatment
instrument 100 is led out toward a treatment region 102
in a stomach through a stomach wall 101, the operator
first tilts an endoscope insertion portion 110 as indicated
by a broken line and, in this state, brings a transducer
lens surface 112 of an ultrasound transducer 111 into
close contact with the stomach wall 101. Then, while
keeping the close-contact state, the operator manipu-
lates the treatment instrument 100 so as to be led in to-
ward the treatment region 102. In this case, the insertion
direction, i.e. the pressing direction, of the endoscope
insertion portion 110 will be as indicated by a broken
arrow A, and the lead-out direction of the treatment in-
strument 100 will be as indicated by a broken arrow B.
[0006] Accordingly, when the treatment instrument
100 is projected from the endoscope insertion portion
110, the endoscope insertion portion 110 may be dis-
placed as indicated by the solid line because the lead-
out direction and the insertion direction are not identical.
Then, the insertion direction of the endoscope insertion
portion 110 may probably be changed in the direction
indicated by a solid arrow C, resulting in a possible
change of the lead-out direction of the treatment instru-
ment 100 in the direction indicated by a solid arrow D. In
this case, the lead-out direction of the treatment instru-

10

15

20

25

30

35

40

45

50

55

ment 100 is deviated from the treatment region 102,
bringing difficulty in conducting desired treatment.
[0007] Meanwhile, in the ultrasound endoscope of
Japanese Patent Application Laid-Open Publication No.
8-131442, the ultrasound transducer is projected to the
distal end side of the distal rigid portion having the ob-
servation optical system or the like. Accordingly, such
drawbacks have probably been caused during optical ob-
servation, as partial blocking of an observation field of
view by the ultrasound transducer, or blocking of obser-
vation due to the shadow of the ultrasound transducer
portion, which shadow is produced in the optical image.
Also, in the ultrasound observation, such a drawback
may have been caused as reflection of the ultrasound by
an air/water supply nozzle, for example, to produce an
artifact in the ultrasound image and to thereby block the
observation. For this reason, there has been a demand
for a design which is able to avoid these drawbacks of
blocking observation.

[0008] The present invention has been made in light
of the circumstances as described above, and has an
object of providing an ultrasound endoscope which en-
ables forward optical observation along the insertion di-
rection of the insertion portion, and can reliably lead out
a treatment instrument toward a target region of a deep
portion forward along the insertion direction, which target
region is visualized in the ultrasound image.

[0009] In addition, the present invention has another
object of providing an ultrasound endoscope which well
enables observation through an observation optical sys-
tem, as well as observation through ultrasound image
obtained by an ultrasound transducer portion.

Disclosure of Invention
Means for Solving the Problem

[0010] An ultrasound endoscope of the present inven-
tion has an insertion portion to be inserted into a body
cavity, the insertion portion comprising at a distal end
thereof: adistal rigid portion arranged forward of aflexible
tube portion; an ultrasound transducer portion for scan-
ning a plane which is parallel to forward side of a longi-
tudinal center axis of the distal rigid portion; and a treat-
ment instrument insertion channel port opening in a dis-
tal-side end face of the distal rigid portion, the port having
a longitudinal center axis which is parallel to the longitu-
dinal center axis of the distal rigid portion.

[0011] The ultrasound endoscope of the present in-
vention has a distal rigid portion configuring an insertion
portion to be inserted into a body cavity and arranged
forward of a flexible tube portion, the ultrasound endo-
scope comprising at the distal rigid portion thereof: an
ultrasound transducer portion for scanning a plane which
is parallel to forward side of a longitudinal center axis of
the distal rigid portion; and a treatment instrument inser-
tion channel port configuring an instrument channel for
leading out a treatment instrument with respectto a scan-
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ning plane forward of the ultrasound transducer portion,
the port having a longitudinal center axis which is parallel
to the longitudinal center axis of the distal rigid portion,
wherein:

adistal end surface of a distal rigid portion comprises
an observation window configuring an observation
optical system, an illumination window configuring
an illumination optical system, and an air/water sup-
ply nozzle for ejecting fluid at least to a surface of
the observation window; the air/water supply nozzle
isarranged outside an ultrasound observation region
possessed by the ultrasound transducer portion; the
observation window is arranged at a position outside
the ultrasound observation region possessed by the
ultrasound transducer portion, the position corre-
sponding to a position where the ultrasound trans-
ducer portion is permitted to fall outside an observa-
tion field of view of the observation optical system;
and the illumination window is arranged at a position
outside the ultrasound observation region pos-
sessed by the ultrasound transducer portion, the po-
sition corresponding to a position on a more outer
peripheral side than the observation window.

Brief Description of the Drawings
[0012]

Fig. 1 is an illustration explaining a configuration of
an ultrasound endoscope;

Fig. 2 is a perspective view illustrating a distal end
portion of an ultrasound endoscope;

Fig. 3 is a front elevational view of the distal end
portion illustrated in Fig. 2, as viewed from the front;
Fig. 4 is a top view of the distal end portion illustrated
in Fig. 2, as viewed from the top;

Fig. 5 is a cross-sectional view taken along a line A-
A of Fig. 3;

Fig. 6 is an illustration explaining a relationship be-
tween: an ultrasound transducer configured by ar-
ranging a plurality of piezoelectric elements; and an
ultrasound observation region of the ultrasound
transducer and a treatment instrument led out from
an instrument channel,;

Fig. 7 is an illustration indicating an example of an
ultrasound image including an artifact as appeared;
Fig. 8 is an illustration indicating an example of an
ultrasound image visualized by the ultrasound trans-
ducer illustrated in Fig. 6;

Fig. 9 is an illustration explaining a relationship be-
tween a tissue contact surface of a nose piece and
atransducer lens surface of an ultrasound transduc-
er;

Fig. 10 is an illustration explaining an operation of
an ultrasound endoscope; and

Fig. 11 is an illustration explaining a state where a
treatment instrument is led into a treatment region
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through a stomach wall, using a conventional ultra-
sound endoscope.

Best Mode for Carrying Out the Invention

[0013] Withreference to the drawings, an embodiment
of the present invention will hereinafter be described in
detail.

[0014] Withreference to Figs. 1to 10, the embodiment
of the present invention will be described in detail.
[0015] As shown in Fig. 1, an ultrasound endoscope 1
of the present embodiment is configured by being pro-
vided with an elongated insertion portion 2 to be inserted
into a body cavity, an operation portion 3 provided at a
proximal end of the insertion portion 2, and a universal
cord 4 extending from a side portion of the operation por-
tion 3. An endoscope connector 5 is provided at the prox-
imal end portion of the universal cord 4. An ultrasound
cable 6 is extended from a side portion of the endoscope
connector 5. An ultrasound connector 7 is provided at
the proximal end portion of the ultrasound cable 6.
[0016] Theinsertion portion 2 is configured by sequen-
tially connecting, from the distal end side, a distal rigid
portion 2a formed of a rigid member, a bending portion
2b configured so as to be bendable, and an elongated
flexible tube portion 2c having flexibility and extending
from the proximal end of the bending portion 2b to the
distal end of the operation portion 3. Indicated by refer-
ence 10is an ultrasound transducer portion provided with
a convex-type ultrasound transducer that will be de-
scribed later. The ultrasound transducer 10 forms an ul-
trasound observation region 10A for scanning in a for-
ward direction along an insertion axial direction. In other
words, the ultrasound transducer portion 10 has the ul-
trasound observation region 10A for scanning in a for-
ward direction.

[0017] The operation portion 3 is provided with an an-
gle knob 3a for performing bending operation. The oper-
ation portion 3 is also provided with an air/water supply
button 3b for performing operation of air/water supply
and a suction button 3c for performing suction. The op-
eration portion 3 is further provided with a treatment in-
strument insertion port 3d for introducing a treatment in-
strument into a body cavity.

[0018] As shownin Fig. 2, the distal rigid portion 2a of
the insertion portion 2 is provided with the ultrasound
transducer portion 10 for obtaining ultrasound acoustic
image information. The ultrasound transducer portion 10
is configured by being provided with a nose piece 11
serving as a housing and an ultrasound transducer 12.
The ultrasound transducer 12 is arranged for integration
at a notch portion which is formed substantially at the
center of the nose piece 11.

[0019] A tissue contact surface 11a and a transducer
lens surface 12a of the ultrasound transducer 12, which
configure the nose piece 11, are configured being pro-
jected from a distal end surface 21 of the distal rigid por-
tion 2a.
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[0020] The distal end surface 21 of the distal rigid por-
tion 2a is provided with an observation window 22a con-
figuring an observation optical system 22, an illumination
window 23a configuring an illumination optical system
23, an instrument channel (hereinafter shortened as a
lead-out port) 24 for leading out a treatment instrument,
such as a puncture needle, an air/water supply nozzle
25 for ejecting fluid, such as water and air, toward the
observation window 22a, and an auxiliary water supply
channel port 26 for supplying water in the forward direc-
tion.

[0021] AsshowninFig. 3, inthe ultrasound endoscope
1 according to the present embodiment, the distal end
surface 21 is divided into a section for endoscopic ob-
servation, which is the upper side of a horizontal line H
passing a longitudinal center axis L1 of the distal rigid
portion 2a, and a section for ultrasound observation,
which is the lower side.

[0022] Itis so configured that a vertical center line L2
of the lead-out port 24 is substantially aligned with a ver-
tical center line L3 of the transducer lens surface 12a of
the ultrasound transducer 12.

[0023] The radial dimension of the lead-out port 24 is
formed to have a size that falls within a width dimension
W of an ultrasound observation region 10A formed by
the ultrasound emitted from the transducer lens surface
12a, which area is indicated by a dash-dot-dot line. As a
result, a treatment instrument led out from the lead-out
port 24 reliably moves within the ultrasound observation
region 10A.

[0024] The observation window 22a, the illumination
window 23a and the air/water supply nozzle 25 are col-
lectively arranged on one side which corresponds, for
example, to the right side of the figure, with respect to
the lead-out port 24. Also, the observation window 223,
theillumination window 23a and the air/water supply noz-
zle 25 are arranged outside the ultrasound observation
region 10A.

[0025] Among the observation window 22a, the illumi-
nation window 23a and the air/water supply nozzle 25,
the arrangement position of the air/water supply nozzle
25 is set so as to be located farthest from the ultrasound
observation region 10A. This is because, as shown in
Fig. 4, the air/water supply nozzle 25 is provided, being
projected with respect to the distal end surface 21 of the
distal rigid portion 2a. Specifically, the arrangement of
the projected air/water supply nozzle 25 close to the ul-
trasound observation region 10A may cause the ultra-
sound emitted from the transducer lens surface 12a to
be reflected by the air/water supply nozzle 25 to visualize
the air/water supply nozzle in the ultrasound image. The
farthest positioning is purposed for preventing such vis-
ualization.

[0026] In the present embodiment, the illumination
window 23a, the observation window 22a and the air/
water supply nozzle 25 are positioned so as to be aligned
with each other, considering the objects of improving ob-
servation performance, of improving cleaning perform-
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ance and of reducing the outer radial dimension of the
distal end portion of the endoscope.

[0027] The observation window 22a is positioned be-
ing distanced from the ultrasound transducer portion 10,
that is, positioned at an upper position in the figure, con-
sidering the observation field of view of the observation
optical system 22, which will be described later, refer to
the range of reference 22A indicated by a dash-dot line
in Fig. 5. This may eliminate the drawback, i.e. partial
lack of an endoscopic image displayed on a screen of a
display device, not shown, which drawback would be
caused by the blocking of the observation field of view
by the ultrasound transducer portion 10 during the endo-
scopic observation.

[0028] On the other hand, the illumination window 23a
is positioned being distanced from the ultrasound trans-
ducer portion 10, that is, positioned at an upper position
on a more outer peripheral side than the observation win-
dow 22a, considering the radiation range of the illumina-
tion light from the illumination optical system 23, refer to
the range of reference 23A indicated by a dash-dot-dot
line in Fig. 5. This may eliminate the drawback, i.e. vis-
ualization of the ultrasound transducer portion 10 in the
observation image during the endoscopic observation.
[0029] The observation window 22a and the illumina-
tion window 23a are provided in an observation distal
end surface 21a which is configured to slightly project
from the distal end surface 21. The auxiliary water supply
channel port 26 is located on the other side, or the op-
posite side, of the side on which the observation window
22a, theillumination window 23a and the air/water supply
nozzle 25 are arranged, the other side being the outside
of the ultrasound observation region 10A.

[0030] As shown in Fig. 5, a distal bending piece 8a
configuring the bending portion 2b is connected and fixed
to the proximal end side of the distal rigid portion 2a. A
plurality of bending pieces are sequentially connected to
the distal bending piece 8a. Distal end portions of respec-
tive up-and-down and left-and-right bending wires 8w are
fixedly set at predetermined positions of the distal bend-
ing piece 8a. Thus, with an operator’'s appropriate ma-
nipulation of the angle knob 3a, the relevant bending
wires 8w are adapted to be tugged and released in re-
sponse to the manipulation, so that bending motion can
be imparted to the bending portion 2b can be bent.
[0031] The plurality of bending pieces are covered with
bending rubber 8g. The distal end portion of the bending
rubber 8g is integrally fixed to the distal rigid portion 2a
by a bobbin bonded portion 8h.

[0032] The distal end surface 21 of the distal rigid por-
tion 2a and the observation distal end surface 21a are
configured so as to be orthogonal to the longitudinal cent-
er axis L1 of the distal rigid portion 2a. The distal rigid
portion 2a is formed with a treatment instrument insertion
channel port (hereinafter shortened as treatment instru-
ment hole) 27 configuring the instrument channel 24, and
also formed with an arrangement hole 30.

[0033] In addition to the holes 27 and 30, the distal
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rigid portion 2a is also provided, although not shown, with
a through hole for setting the observation optical system,
a through hole for setting the illumination optical system,
an air/water supply through hole for supplying the fluid
ejected from the air/water supply nozzle 25, a through
hole configuring the auxiliary water supply channel port
26, and the like.

[0034] A longitudinal center axis L4 of the treatment
instrument hole 27 is formed to be substantially parallel
to the longitudinal center axis L1 of the distal rigid portion
2a. A longitudinal center axis L5 of the arrangement hole
30is formed to be substantially parallel to the longitudinal
center axis L1 of the distal rigid portion 2a. Optical axes
L6 and L7 of the observation optical system and the illu-
mination optical system, respectively, provided in the ul-
trasound endoscope 1 are also parallel to the longitudinal
center axis L1 of the distal rigid portion 2a. Accordingly,
the observation optical system provided in the ultrasound
endoscope 1 of the present embodiment is of a so-called
forward viewing type, in which the observation field of
view is set at a forward front, that is, the observation field
of view is set in the insertion direction, or is set forward
along the longitudinal center axis L1 of the distal rigid
portion 2a.

[0035] One end portion of a tube linking pipe 28 which
is formed being inclined by a predetermined amount, is
permitted to communicate with the proximal end side of
the treatment instrument hole 27. One end portion of a
channel tube 29 configuring a channel for inserting treat-
ment instrument is permitted to communicate with the
other end portion of the tube linking pipe 28. The other
end portion of the channel tube 29 is permitted to com-
municate with the treatment instrument insertion port 3d.
[0036] Thus, a treatment instrument inserted through
the treatment instrument insertion port 3d is smoothly
moved through the channel tube 29, the tube linking pipe
28 and the treatment instrument hole 27, so as to be led
out of the instrument channel 24 to the outside. The treat-
ment instrument that has been led out of the instrument
channel 24 is projected forward, or projected along the
insertion direction for the insertion portion, being sub-
stantially parallel to the longitudinal center axis L1 of the
distal rigid portion 2a.

[0037] Specifically, let us assume that the distal end
portion of a puncture needle, as a treatment instrument,
for example, is located in the treatment instrument hole
27. In this state, upon projection of a needle tube config-
uring the puncture needle, the needle tube is projected
from the instrument channel 24 toward the forward front
which is under observation through the observation win-
dow 22a, while being substantially parallel to the longi-
tudinal center axis L1 of the distal rigid portion 2a.
[0038] Afixing portion of the nose piece 11 is arranged
in the arrangement hole 30, refer to reference 11c¢ of Fig.
9 which will be described later. A distal end portion of an
insulating tube, not shown, is fixedly permitted to com-
municate with the proximal end portion of the fixing por-
tion 11c. An ultrasound cable 34 is inserted through the
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insulating tube. The ultrasound cable 34 is a bunch of a
plurality of signal lines extended from a plurality of re-
spective piezoelectric elements configuring the ultra-
sound transducer 12. The insulating tube extends
through the insertion portion 2 so that the other end por-
tion of the insulating tube reaches the operation portion
3. The ultrasound cable 34 extends through the insertion
portion 2, the operation portion 3, the universal cord 4,
the endoscope connector 5 and the ultrasound cable 6
to reach the ultrasound connector 7.

[0039] AsshowninFigs.5and 6, the ultrasound trans-
ducer 12 of the ultrasound transducer portion 10 is pro-
vided at the center portion of the tissue contact portion
11b of the nose piece 11. The ultrasound transducer 12
is configured, for example, by a plurality of piezoelectric
elements 9 and the transducer lens surface 12a. The
plurality of piezoelectric elements 9 are arranged to form
a projected arc.

[0040] As shown in Fig. 6, it is so configured that a
center O1 of the arc forming the arc of the ultrasound
transducer 12 which is configured by arranging the plu-
rality of piezoelectric elements 9, is positioned on the
side more proximal than the distal end surface 21 of the
distal rigid portion 2a. The plurality of piezoelectric ele-
ments 9 having an arc form are arranged at a predeter-
mined pitch from a first piezoelectric element 9F located
on one end side, for emitting ultrasound to the vicinity of
a projection-starting side, to a last piezoelectric element
9L located on the other end side.

[0041] The direction of a beam axis LF of the first pie-
zoelectric element 9F is set so as to incline toward the
distal end side by an angle 61, with respect to the distal
end surface 21 of the distal rigid portion 2a, in particular,
with respect to the distal end surface 21 provided with
the lead-out port 24.

[0042] In setting the direction of the beam axis LF of
the first piezoelectric element 9F, being inclined by the
angle 81, abeam spread angle 62 of the first piezoelectric
element 9F is taken into consideration. Specifically, the
angle 01 is set so that at least a portion of the distal rigid
portion 2a or at least a portion of the air/water supply
nozzle 25, which is made of a material, such as metal or
rigid resin, that can reflect ultrasound, for example, will
not come into the beam spread angle enclosed by the
dash-dot-dot line in the figure. The angle 61 is set so as
to at least exceed 6/2, i.e. one half of the beam spread
angle 062.

[0043] If the distal rigid portion 2a is present within the
beam spread angle, an artifact 42 as shown in Fig. 7
appears. However, according to the configuration of the
present application, no artifact appears, and a treatment
instrument image 41 a is clearly visualized in an ultra-
sound image 40, as shown in Fig. 8. Thus, a treatment
instrument 41 can be precisely led toward a lesion portion
43.

[0044] On the other hand, the direction of a beam axis
LL of the last piezoelectric element 9L is set so as to be
parallel to the longitudinal center axis L1 of the distal rigid
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portion 2a, or to be widened toward forward by an angle
63.

[0045] As a result of such setting, when the treatment
instrument 41 projected from the instrument channel 24
is projected forward substantially parallel to the longitu-
dinal center axis L 1 of the distal rigid portion 2a, the
treatment instrument 41 keeps moving within the ultra-
sound observation region 10A. Accordingly, as shown in
Fig. 8, the treatment instrument image 41a is clearly vis-
ualized in the ultrasound image 40 from the state where
the treatment instrument 41 is slightly projected from the
instrument channel 24 to the point when the treatment
instrument 41 punctures the lesion portion 43.

[0046] As shown in Figs. 2, 4, 5 and 9, the nose piece
11 has the tissue contact portion 11b and the fixing por-
tion 11c. The tissue contact portion 11b has the tissue
contact surface 11a of an arc form. The fixing portion 11c
is arranged in the arrangement hole 30. The proximal
end surface of the tissue contact portion 11b is a butting
surface 11d, which is arranged being in contact with a
planar surface portion 36a of a step portion 36. The planar
surface portion 36a is provided with an opening, not
shown, of the arrangement hole 30.

[0047] The outer radial dimension of a portion extend-
ing from the side of the butting surface 11d to the distal
end of the nose piece 11 is set so as to have substantially
the same dimension as the distal outer radial dimension
of the distal rigid portion 2a, as shown in Figs. 2 to 4.
Thus, the rigidity can be enhanced in the tissue contact
portion 11b which is provided with the tissue contact sur-
face 11a. In otherwords, the strength of the tissue contact
portion 11b of the nose piece 11 is increased to achieve
steady butting.

[0048] As shown in Fig. 9, the dimension of an arc ra-
dius r1 of the tissue contact surface 11a provided at the
nose piece 11 is set to be the same as or slightly smaller
than an arc radius r2 of the transducer lens surface 12a
configuring the ultrasound transducer 12 and indicated
by the dash-dot-dot line. A center O2 of the arc of the
tissue contact surface 11a and the center O1 of the arc
ofthetransducerlens surface 12a are setto be positioned
on an axis parallel to the horizontal line H.

[0049] As described above, the transducer lens sur-
face 12a of the ultrasound transducer 12 and the tissue
contact surface 11a of the tissue contact portion 11b
which is provided being interposed by the ultrasound
transducer 12, are configured to substantially coincide
with each other.

[0050] With such a configuration, when the ultrasound
transducer portion 10 is pressed against body tissues for
ultrasound observation, the tissue contact surface 11a
and the transducer lens surface 12a are substantially uni-
formly brought into close contact with the body tissues.
Thus, the ultrasound transducer portion 10 can be stead-
ily pressed against the body tissues to obtain an ultra-
sound observation image.

[0051] Also, in performing puncture using a treatment
instrument under ultrasound observation, coincidence is
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attained between: the insertion direction of the insertion
portion 2, which substantially goes along with the longi-
tudinal center axis L1 of the distal rigid portion 2a and is
indicated by an arrow P; and the puncture direction of
the treatment instrument 41, which is indicated by an
arrow Q, as shownin Fig. 10. As aresult, upon operator’s
lead-in manipulation of the treatment instrument 41, a
force associated with the treatment instrument 41 can be
efficiently converted into a lead-in force to enhance the
lead-in properties and the puncture properties of the
treatment instrument 41.

[0052] It should be appreciated that the presentinven-
tion is not limited only to the embodiment described
above, but various modifications may be available within
a scope not departing from the spirit of the invention.
[0053] The present application is filed claiming priority
from Japanese Patent Application No. 2006-58708 filed
in Japan on March 3, 2006. The content of disclosure of
the above incorporated in the specification, claims and
drawings of the present application.

Claims

1. Anultrasound endoscope having an insertion portion
to be inserted into a body cavity, the insertion portion
comprising at a distal end thereof:

a distal rigid portion arranged forward of a flex-
ible tube portion;

an ultrasound transducer portion for scanning a
plane which is parallel to forward side of a lon-
gitudinal center axis of the distal rigid portion;
and

a treatment instrument insertion channel port
opening in a distal-side end face of the distal
rigid portion, the porthaving a longitudinal center
axis which is parallel to the longitudinal center
axis of the distal rigid portion.

2. The ultrasound endoscope according to claim 1,
wherein
the distal end of the insertion portion further com-
prises an observation optical system having an op-
tical axis which is parallel to the longitudinal center
axis of the distal rigid portion.

3. The ultrasound endoscope according to claim 1,
wherein
the ultrasound transducer portion comprises a nose
piece serving as a housing and an ultrasound trans-
ducer in which piezoelectric elements are arranged,;
and
the nose piece comprises: a tissue contact portion
which is projected from the distal end surface of the
distal rigid portion and has a tissue contact surface
configured to coincide with the transducer lens sur-
face; and a fixing portion which is fixed to the distal
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rigid portion.

The ultrasound endoscope according to claim 1,
wherein

the nose piece has as fixing portion whose outer ra-
dial dimension on a proximal end side is set so as
to be approximate to a distal-end outer radius of the
distal rigid portion.

An ultrasound endoscope having a distal rigid portion
configuring an insertion portion to be inserted into a
body cavity and arranged forward of a flexible tube
portion, the ultrasound endoscope comprising at the
distal rigid portion thereof: an ultrasound transducer
portion for scanning a plane which is parallel to for-
ward side of a longitudinal center axis of the distal
rigid portion; and a treatment instrument insertion
channel port configuring an instrument channel for
leading out a treatment instrument with respect to a
scanning plane forward of the ultrasound transducer
portion, the port having a longitudinal center axis
which is parallel to the longitudinal center axis of the
distal rigid portion, wherein

adistal end surface of a distal rigid portion comprises
an observation window configuring an observation
optical system, an illumination window configuring
an illumination optical system, and an air/water sup-
ply nozzle for ejecting fluid at least to a surface of
the observation window;

the air/water supply nozzle is arranged outside an
ultrasound observation region possessed by the ul-
trasound transducer portion;

the observation window is arranged at a position out-
side the ultrasound observation region possessed
by the ultrasound transducer portion, the position
corresponding to a position where the ultrasound
transducer portion is permitted to fall outside an ob-
servation field of view of the observation optical sys-
tem; and

the illumination window is arranged at a position out-
side the ultrasound observation region possessed
by the ultrasound transducer portion, the position
corresponding to a position on a more outer periph-
eral side than the observation window.

The ultrasound endoscope according to claim 5,
wherein

among the observation window, the illumination win-
dow and the air/water supply nozzle, the air/water
supply nozzle is arranged at a position which is far-
thest from the ultrasound scanning plane.

The ultrasound endoscope according to claim 5 or
6, wherein

the observation window, the illumination window and
the air/water supply nozzle are positioned so as to
be substantially aligned with each other.
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Amended claims under Art. 19.1 PCT

An ultrasound endoscope having aninsertion portion
to be inserted into a body cavity, the insertion portion
comprising at a distal end thereof:

a distal rigid portion arranged forward of a flex-
ible tube portion;

an ultrasound transducer portion for scanning a
plane which is parallel to forward side of a lon-
gitudinal center axis of the distal rigid portion;
and

a treatment instrument insertion channel port
opening in a distal-side end face of the distal
rigid portion, the porthaving a longitudinal center
axis which is parallel to the longitudinal center
axis of the distal rigid portion.

The ultrasound endoscope according to claim 1,
wherein

the distal end of the insertion portion further com-
prises an observation optical system having an op-
tical axis which is parallel to the longitudinal center
axis of the distal rigid portion.

The ultrasound endoscope according to claim 1,
wherein

the ultrasound transducer portion comprises a nose
piece serving as a housing and an ultrasound trans-
ducer in which piezoelectric elements are arranged;
and

the nose piece comprises: a tissue contact portion
which is projected from the distal end surface of the
distal rigid portion and has a tissue contact surface
configured to coincide with the transducer lens sur-
face; and a fixing portion which is fixed to the distal
rigid portion.

(Amended) The ultrasound endoscope according to
claim 1, wherein

the nose piece has as tissue contact portion whose
outer radial dimension on a proximal end side is set
so as to be approximate to a distal-end outer radius
of the distal rigid portion.

Anultrasound endoscope having a distal rigid portion
configuring an insertion portion to be inserted into a
body cavity and arranged forward of a flexible



EP 1992 292 A1

FIG.1

4/\l

2c







EP 1992 292 A1

FIG.3

L1

of

12a

FIG.4

11a

10



EP 1992 292 A1

FIG.5

11



EP 1992 292 A1

FIG.6

—

Sy paa

lLf.r:

83

12




EP 1992 292 A1

FIG.7

FIG.8

13



EP 1992 292 A1

14



FIG.10

10A

2b 2Zc

2a

EP 1992 292 A1

P (L1)

15




EP 1992 292 A1

-~ —
- —
- -
- -

——
-~ -
-~

oLl 0Ll 00!
101

c0l

L1°OId

16



EP 1992 292 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/053928

A. CLASSIFICATION OF SUBJECT MATTER
A61B8/12(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61B8/12

Minimum documentation searched (classification system followed by classification symbols)

1922-199%6
1971-2007

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2007
1994-2007

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2000-41985 A (Asahi Optical Co., Ltd.), 1
Y 15 February, 2000 (15.02.00), 3,5-7
Par. No. [0025]; Fig. 7
& DE 19935842 Al & US 6186947 Bl
X JP 11-137555 A (Olympus Optical Co., 1,2
Y Ltd.), 3-7
25 May, 1999 (25.05.99),
Par. Nos. [0017] to [0020]; Figs. 2, 7
& US 5980462 A
Y JP 8-126642 A (Asahi Optical Co., Ltd.), 3,7
21 May, 1996 (21.05.96),
Par. Nos. [0014], [0015], [0031], [0032];
Figs. 1 to 5
(Family: none)

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

Special categories of cited documents:

“A”  document defining the general state of the art which is not considered  to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
10 May, 2007 (10.05.07)

Date of mailing of the international search report
22 May, 2007 (22.05.07)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2005)

17




EP 1992 292 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2007/053928

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Par. No. [0022]; Fig. 2
& WO 2005/055816 Al
& US 2006/0229497 Al

Y Ltd.),

Co., Ltd.),

& US 6461304 Bl

30 June, 2005 (30.06.05),

03 June, 1997 (03.06.97),

03 April, 2001 (03.04.01),
Par. Nos. [001l6] to [0019];

Y JP 10-118072 A (Olympus Optical Co.,
12 May, 1998 (12.05.98),

Par. Nog. [0021], [00146]; Figs.
(Family: none)
Y JP 2005-168770 A (Olympus Corp.),

& EP 1692995 Al

X JP 9-140709 A (Fuji Photo Optical Co.,

Par. Nos. [0021], [0022]; Fig.
(Family: none)
X JP 2001-87265 A (Fuji Photo Optical

Fig.

Ltd.), 5-7

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

18




EP 1992 292 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European

patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

. JP 8131442 A [0003] [0004] [0007] «  JP 2006058708 A [0053]

19



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

S EREEEE

BEX)

BEKATS

EP1992292A4 K (AE)B
EP2007737608 FER
HMBHET RS

BRMBHES RERGERLA.

BMBHET RERGBRAT.

KODAMA HIROSHI
NAKAZATO TAKEHARU

KODAMA, HIROSHI
NAKAZATO, TAKEHARU

A61B8/12 A61B1/00 A61B1/018
A61B8/12 A61B1/018 A61B8/445

2006058708 2006-03-03 JP
EP1992292A1

Espacenet

BERATRE1 , HEEERAFENBAS I 20E , REERUE
e 2cH FZ R 2a , BTFHEFT TR EENBES RiREE

B> 101z i W M 58 20 2a Y [ D EH R L 1B BT | SAR 2 i i R A% 56 o
2aMyIZin MK EFF O ATTesmiE A BEIR 027 , AP OMEL4FET

F Y TN

|50 B FZR L1 o

2013-08-28

2007-03-01

patsnap


https://share-analytics.zhihuiya.com/view/1c433e3a-05ad-4b4c-b4d6-504e23e96fbf
https://worldwide.espacenet.com/patent/search/family/038459149/publication/EP1992292A4?q=EP1992292A4

