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(54) THREE-DIMENSIONAL RETRACTOR

(67)  The present invention provides a retractor that
includes an excluding portion having an obtuse distal
end, an introduction portion extending from the excluding
portion, and a handle portion provided at a proximal end
of the introduction portion. The excluding portion and the
introduction portion each have an outer diameter that al-
lows insertion into a treatment instrument channel of an
endoscope. The excluding portion is configured by a
movable wire and a plurality of fixed wires, the movable

wire extends through the introduction portion, proximal

[FIG.1]

ends of the fixed wires are fixed to a distal end of the
introduction portion, and a distal end of the movable wire
and distal ends of the fixed wires are joined to each other.
A proximal end of the movable wire is pulled with the
handle portion toward the handle portion so that the ex-
cluding portion can develop a cocoon shape. The retrac-
tor of the present invention does not require an insertion
route from the body surface, and, thus, it is useful in min-
imally-invasive surgery such as laparoscopic surgery or
NOTES.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 679 169 A1 2

Description
[Technical Field]

[0001] The present invention relates to a three-dimen-
sional retractor for an endoscope, for excluding organs
or the like obstructing an organ that is to be treated or
the view during treatment in endoscopic therapy

[Background Art]

[0002] Inclinical departments, direct observations and
procedures in a body cavity are performed in order to
diagnose various disease states, judge the effects of
treatment, and determine the policies of treatment, for
example. Conventionally, these operations have been
performed with a highly invasive approach such as an
exploratory laparotomy or an exploratory thoracotomy.
However, with the recent widened use of endoscopic sur-
gery, these operations are performed using a laparo-
scope or a thoracoscope with which the size of incisional
wounds is smaller than that in conventional cases.
[0003] For example, Patent Documents 1 and 2 dis-
close trocar systems that, after being inserted from an
opening having a small diameter through the skin into a
body cavity, can easily expand the through cavity, there-
by providing a passage for passing a surgical instrument
having a larger diameter. According to these systems,
the size of the external wound of a patient is smaller and
the time necessary for recovery becomes extremely
shorter than those in conventional examples in which a
large incision corresponding to the diameter of a surgical
instrument is made.

[0004] Meanwhile, in order to minimize the size of the
external wound of a patient, a new minimally-invasive
technique has been developed. This technique is known
as Natural Orifice Translumenal Endoscopic Surgery
(NOTES: endoscopic surgery with no incision on the
body surface), and is a completely new technique that
inserts an endoscope from a natural orifice (mouth, anus,
vagina, etc.) of a hollow organ into the lumen, makes an
incision through the wall of the hollow organ to access a
body cavity, and makes a diagnosis or performs proce-
dures or treatment. In theory, this technique needs no
incisional wound on the body surface (incisionless), and,
thus, this technique is expected to be less invasive than
endoscopic surgery. Successful clinical cases of lapar-
oscope-assisted transvaginal or transgastric "hybrid
NOTES" are reported inforeign countries, and have been
attracting great attention. In near future, "pure NOTES"
only with an endoscope, not requiring laparoscope-as-
sist, is expected to be introduced into clinical practice.
[0005] Unlike conventional laparotomy surgery in
which organs obstructing the surgery can be pushed
aside by hand, the above-described endoscopic surgery
is problematic in that pushing aside of organs is not easy,
and, thus, securing the view optimal for the surgery is
difficult. This problem is one factor that makes endoscop-
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ic surgery difficult. In order to secure the view and the
manipulation space, there is a method that injects gas
into a body cavity. However, this method requires general
anesthesia, and cannot be said to be minimally-invasive.
[0006] Inordertoalleviate problems regarding the view
and the like and to make endoscopic therapy easy, an
instrument called retractor has been developed that ex-
cludes or draws organs or the like obstructing an organ
that is to be treated or the view during treatment. A re-
tractor is required to have a basic function in which, at
the time of insertion into the body, an instrument can be
inserted through a small opening passage such as a tro-
car (outer sheath) forming aninsertion passage or a small
incisional wound. Accordingly, at least at the time of in-
sertion, it is necessary that a retractor has a small diam-
eter (e.g., desirably 10 mm or less in the case of a trocar,
and 20 mm or less in the case of a small incisional
wound), and is in a rod-like shape. Meanwhile, after in-
sertion into a body cavity, it is required that the shape of
theretractor can be changed to have an excluding portion
with a certain degree of area size in order to exclude a
target safely over a wide area.

[0007] In view of these mutually conflicting demands,
retractors variously devised have been proposed or been
commercially available. For example, there is a retractor
in which an excluding portion can spread out like a fan
(Patent Document 3, for example). This retractor is such
that the fan-like excluding portion is folded and accom-
modated inside a rod-like tube at the time of insertion of
the trocar into the peritoneal cavity, and spreads out like
a fan when being pushed out from the rod-like tube in
the body cavity. The fan-like excluding portion may
spread out to any size with manual operation, orthe angle
between the excluding portion and the base portion may
be changed. These retractors are preferable to exclude
the liver and the intestines due to advantages of being
capable of excluding an organ over arelatively wide area.
Note that the shape is not limited to a fan-like shape, and
a large number of various shapes such as a lozenge
shape have been proposed.

[0008] As a different type, there are snake-like retrac-
tors in which a rod-like member of an excluding portion
can be bent in a body cavity (Patent Documents 4 and
5, for example). These retractors may be such that the
bendable excluding portion is accommodated in a
straight shape inside a rod-like tube at the time of inser-
tion of a trocar, and returns to a bent shape when being
pushed out from the rod-like tube in the body cavity, or
such that the excluding portion in the shape of a rod at
the time of insertion can be bended into various shapes
in a body cavity and can be kept at the bended shape.
These are particularly effective in drawing a target to hold
thetargetinthe bentportion, and are widely used in lapar-
oscopic surgery.

[0009] Alternatively, there is a retractor having a loop-
shaped front end portion (Patent Document 6, for exam-
ple). This is a type of retractor in which a loop having a
small diameter is projected from the front end of the tube,
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andis used to catch, grasp and draw tissue. This retractor
can be inserted through a trocar having a small diameter,
and is extremely low invasive, but it cannot be used for
exclusion. Meanwhile, as a retractor that excludes and
draws an organ or the like inside the body, there is an
instrument, including an excluding portion configured by
a flat sheet that is made of elastic rubber thin film and a
frame that is fixed to the peripheral edge of the flat sheet
and substantially surrounds the flat sheet, and a grip por-
tion extending from the excluding portion, wherein the
frame is made of superelastic alloy or shape memory
alloy, and, thus, the excluding portion can be shaped in
a smaller diameter so that this portion can be inserted
through a trocar or a small incisional wound at the time
ofinsertion into a body cavity, and can return to an original
shape having a large exclusing area in the body cavity
(Patent Documents 7 and 8).

[0010] Furthermore, as a tool arm that is inserted
through the lumen included in a tube for endoscope in-
sertion, a snake-like retractor that is flexible and capable
of handling organs and tissue structures is disclosed
(Patent Document 9).

[0011] All of the above-described retractors have an
excluding portion that to develop in a one-dimensional
shape (line) or a two-dimensional shape (plane).
[0012] Meanwhile, a vital manipulating instrument is
disclosed, including a shaft member, a hollow tube rotat-
ably fitted around the shaft member, and elastic filamen-
tary members each having one end fixed to the shaft
member and another end fixed to the hollow tube, where-
in, when the shaft member and the hollow tube are ro-
tated relative to each other, the elastic filamentary mem-
bers form an excluding portion (Patent Document 10).
This is a three-dimensional retractor that forms a pod-
like (cocoon-like) three-dimensional excluding portion,
wherein the shape of the excluding portion is controlled
by the rotation of the shaft member. Accordingly, the shaft
member is required to have a certain degree of diameter
size, and, furthermore, since there is a limitation in the
force that can be applied to rotate the shaft member, this
retractor is not suitable to exclude a large organ such as
the liver.

[Citation List]
[Patent Literature]
[0013]

Patent Document 1: US Patent No. 5,320,611
Patent Document 2: Japanese National Publication
No. 8-507238

Patent Document 3: Japanese Laid-Open Patent
Publication No. 6-154152
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No. 7-502914

Patent Document 5: US Patent Application Publica-
tion No. 2002/011536
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Patent Document 6: Japanese Laid-Open Patent
Publication No. 2000-23989

Patent Document 7: Japanese Laid-Open Patent
Publication No. 2003-164459

Patent Document 8: Japanese Laid-Open Patent
Publication No. 2005-237398

Patent Document 9: Japanese National Publication
No 2007-511247

Patent Document 10: Japanese Laid-Open Patent
Publication No. 8-336538

[Summary of Invention]
[Technical Problem]

[0014] Itis an object of the presentinvention to provide
a three-dimensional retractor to be expected in minimal-
ly-invasive treatment such as NOTES, that is, a three-
dimensional retractor that can freely exclude an organ,
and can be inserted into a treatment instrument channel
of an endoscope. It is another object thereof to provide
a method of securing a view in a surgery in a lumen or a
surgery in a body cavity by excluding an organ using this
retractor.

[Solution to Problem]

[0015] The inventors have found that, in a retractor
configured by an excluding portion, an introduction por-
tion, and a handle portion from the distal end, when the
excluding portion is configured by a movable wire and a
plurality of fixed wires, the movable wire extends through
the introduction portion, proximal ends of the fixed wires
are fixed to a distal end of the introduction portion, and
a distal end of the movable wire and distal ends of the
fixed wires are joined to each other, the excluding portion
and the introduction portion can be inserted into a treat-
ment instrument channel of an endoscope, and, when a
proximal end of the movable wire is pulled with the handle
portion toward the handle portion, the excluding portion
can develop a three-dimensional rigid shape, and, thus,
completed the present invention.

[0016] The presentinvention provides aretractor com-
prising an excluding portion having an obtuse distal end,
an introduction portion extending from the excluding por-
tion, and a handle portion provided at a proximal end of
the introduction portion,

wherein the excluding portion and the introduction portion
each have an outer diameter that allows insertion into a
treatment instrument channel of an endoscope,

the excluding portion is configured by a movable wire
and a plurality of fixed wires,

the movable wire extends through the introduction por-
tion,

proximal ends of the fixed wires are fixed to a distal end
of the introduction portion,

a distal end of the movable wire and distal ends of the
fixed wires are joined to each other, and
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a proximal end of the movable wire is pulled with the
handle portion toward the handle portion so that the ex-
cluding portion can develop a cocoon shape.

[0017] In one embodiment, the movable wire forms a
central axis of the cocoon shape.

[0018] Inoneembodiment, the movable wire forms one
of the peripheral arcs of the cocoon shape.

[0019] In one embodiment, each of the fixed wires that
form the peripheral arcs of the cocoon shape has a
shaped cross-section.

[0020] In one embodiment, each of the fixed wires that
form the peripheral arcs of the cocoon shape has a cir-
cular arc shaped cross-section.

[0021] In one embodiment, each of the fixed wires that
form the peripheral arcs of the cocoon shape has a cres-
cent shaped cross-section.

[0022] In one embodiment, the excluding portion has
a length of 30 to 120 mm.

[0023] Inone embodiment, each of the fixed wires that
form the peripheral arcs of the cocoon shape has a cross-
section having a major axis of 0.4 to 1.2 mm.

[0024] The present invention also provides a method
of excluding an organ, which comprises:

causing an endoscope provided with a treatment in-
strument channel to be inserted from a natural orifice
of a hollow organ into the lumen, or through a wall
of the lumen into a body cavity;

inserting the above into the treatment instrument
channel;

causing the excluding portion of the retractor to
project into the lumen or the body cavity so as to
develop a cocoon shape; and

bringing the excluding portion into contact with an
inner wall of the hollow organ or an organ in the body
cavity, to exclude the inner wall or the organ.

[0025] In one embodiment, the above method is per-
formed in surgery selected from the group consisting of
laparoscopic surgery and NOTES.
[0026] The present invention also provides a method
of securing a view in a surgery in a lumen or a surgery
in a body cavity, which comprises:

causing an endoscope provided with a treatment in-
strument channel to be inserted from a natural orifice
of a hollow organ into the lumen, or through a wall
of the lumen into a body cavity;

inserting the above retractor into the treatment in-
strument channel;

causing the excluding portion of the retractor to
project into the lumen or the body cavity so as to
develop a cocoon shape near an inner wall of the
hollow organ or an organ in the body cavity, which
obstructs the view; and

bringing the excluding portion into contact with the
inner wall or the organ, to exclude the inner wall or
the organ, thereby securing the view in the lumen or
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the body cavity.

[0027] Inoneembodiment, the surgeryinthe body cav-
ity is selected from the group consisting of laparoscopic
surgery and NOTES.

[Advantageous Effects of Invention]

[0028] The present invention can provide a three-di-
mensional retractor that can freely exclude an organ, and
can be inserted into a treatment instrument channel of
an endoscope. The retractor of the present invention is
inserted via a treatment instrument channel of an endo-
scope into the lumen of a hollow organ or into a body
cavity, and quickly develops a cocoon shape with remote
manipulation. The developed cocoon shape makes it
possible to freely exclude organs. A double-channel en-
doscope provided with two treatment instrument chan-
nels or an overtube provided with a treatment instrument
channel can be used so that a surgical device (forceps,
electrocautery, etc.) is projected from the remaining one
channel, and the front end of the device is guided into
the cocoon shape of the retractor. Thus, this retractor is
useful in minimally-invasive treatment such as NOTES.
[0029] The method ofthe presentinvention can secure
the view and the manipulation space without injecting
gas into a body cavity (gassless surgery), and, thus, gen-
eral anesthesia is not necessary, and very minimally-in-
vasive endoscopic surgery becomes possible.

Brief Description of Drawings
[0030]

[FIG.1] Fig. 1 is a schematic view showing an em-
bodiment of a retractor of the present invention.
[FIG.2] Fig. 2 is a partial schematic view showing an
embodiment of an excluding portion of the retractor
of the present invention that has been exposed
through a treatment instrument channel of an endo-
scope.

[FIG.3] Fig. 3 shows schematic views showing an
embodiment of the excluding portion of the retractor
of the present invention.

[FIG.4] Fig. 4 shows schematic views showing an
embodiment of the cross-sectional shape of a fixed
wire in the retractor of the present invention.
[FIG.5] Fig. 5 shows explanatory views showing an
application example in which the retractor of the
present invention is applied to colonic polypectomy.
[FIG.6] Fig. 6 shows explanatory views showing an
example in which the retractor of the present inven-
tion is applied to cholecystectomy.

[FIG.7] Fig. 7 shows explanatory views showing an
example in which the retractor of the present inven-
tion is applied to closing of a small opening in the
stomach in NOTES.
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[Description of Embodiments]

[0031] The "endoscope" herein refers to a medical en-
doscope. Such an endoscope is made of flexible mate-
rial, and its embedded objective optical system may be
configured by fiberglass or CCDs. Furthermore, typically,
an optical system for illumination is provided with a light
source on the control apparatus side outside the body,
guides light via optical fiber, and emits the light from the
front end portion, but an LED may be embedded in the
front end of the endoscope. Furthermore, the orientation
of the front end of the endoscope may be freely changed
with remote manipulation. An endoscope having an ap-
propriate size is selected according to a target lumen.
[0032] Typically, anendoscope has atreatmentinstru-
ment channel (sub lumen) in addition to that for the optical
system, thereby makingit possible to perform local wash-
ing, injection of gas or liquid, application of a drug, suc-
tion, procedures (grasping, cutting, puncture, etc.) using
a dedicated device, and the like. Alternatively, the endo-
scope has an overtube which may be provided with a
treatmentinstrument channel. Typically, these treatment
instrument channels each have an inner diameter of 3
mm.

[0033] The "retractor" herein refers to a medical instru-
ment for excluding, pushing aside, drawing, and lifting
an obstacle for a target (e.g., an organ) or the view in the
medical field. Note that the operations of excluding, push-
ing aside, drawing, and lifting may be collectively referred
to as "retraction" or "retract". The term "exclude" may
refer not only to the operation of excluding but also to the
operations of pushing aside, drawing, and lifting (that is,
it may refer to retraction). It is required that a retractor
has an excluding portion which can be changed to have
acertain degree of size after being inserted into the body.
Examples of the insertion passage include a treatment
instrument channel of an endoscope, a trocar (outer
sheath), and the like.

[0034] The "distal" herein refers to a portion of the in-
strument farthest from the operator using the instrument,
and the term "proximal” refers to a portion of the instru-
ment closest to the operator.

[0035] The "cocoon shape" herein refers to a pod
shape or an oval spherical shape (rugby ball shape).
[0036] Examples oftarget hollow organs include stom-
ach, small intestine, colon and rectum, vagina, and the
like. Examples of other target organs include liver, pan-
creas, kidney, gall bladder, spleen, womb, lung, and the
like.

[0037] Referring to Fig. 1, a retractor 1 of the present
invention includes an excluding portion 11 having an ob-
tuse distal end, an introduction portion 12 extending from
the excluding portion 11, and a handle portion 13 provid-
ed at a proximal end of the introduction portion 12.
[0038] The distal end of the excluding portion 11 has
an obtuse shape, that is, a round shape, in order not to
damage organs.

[0039] The excluding portion 11 and the introduction
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portion 12 each have an outer diameter that allows these
portions to be inserted into treatment instrument chan-
nels 22 of an endoscope 2. Since each treatment instru-
ment channels 22 typically has an inner diameter of about
3 mm, the excluding portion 11 and the introduction por-
tion 12 may each have an outer diameter of less than 3
mm when being inserted into the treatment instrument
channel 22.

[0040] Referring to Figs. 2 and 3, the excluding portion
11 is configured by a movable wire 3 and a plurality of
fixed wires 4. The movable wire 3 extends through the
introduction portion, the proximal ends of the fixed wires
4 are fixed to the distal end of the introduction portion 12,
and the distal end of the movable wire 3 and the distal
ends of the fixed wires 4 are joined to each other. The
fixed portion may be or may not be provided with a fixing
member 41 thatreinforces the fixture, and the joint portion
may be or may not be provided with a joining member
33 that reinforces the joint. The number of movable wire
3 may be one or may be plural.

[0041] With the handle portion 13, the proximal end of
the movable wire 3 is pulled toward the handle portion,
and then the excluding portion 11 can develops a cocoon
shape. The movable wire 3 may form a central axis of
the developed cocoon shape, or may form one of the
peripheral arcs of the cocoon shape.

[0042] In the case where the movable wire 3 forms a
central axis of the cocoon shape (Fig. 3(a)), when the
proximal end of the movable wire 3 is pulled toward the
handle portion, the fixed wires 4 can develops a cocoon
shape by forming curvature centered at the joint portion
at the distal end. At that time, a pulling force toward the
excluding portion is generated in the movable wire 3 be-
cause of the fixed wires 4 being curved. Accordingly,
when the force that pulls the proximal end of the movable
wire 3 toward the handle portion is relaxed, the develop-
ment of the cocoon shape can be canceled. In this case,
the fixed wires 4 in a number of preferably 4 to 8 form
the peripheral arcs of the cocoon shape.

[0043] Inthe case where the movable wire 3 forms one
of the peripheral arcs of the cocoon shape (Fig. 3(b)), for
example, the movable wire 3 may be a "micro snake re-
tractor" in which the movable wire 3 is made of ultra-thin
high-strength twisted filamentary member having an out-
er diameter of 0.8 mm or less, and, in the excluding por-
tion 11, is accommodated in a metal sheath connecting
the joint portion at the distal end and the distal end of the
introduction portion, having an outer diameter of 1.5 mm
and being provided with a slit. For example, when the
proximal end of the movable wire 3 is pulled toward the
handle portion, the micro snake retractor forms a circular
arc shape, and subsequently the fixed wires 4 form sim-
ilar circular arc shapes centered at the joint portion at the
distal end, and, thus, can develops a cocoon shape as
awhole. Inorderto cancel the development of the cocoon
shape, the excluding portion 11 is accommodated in the
treatment instrument channel 22. In this case, there is
no wire that forms the central axis of the cocoon shape,
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and the fixed wires 4 in a number of preferably 3 to 7 also
form the peripheral arcs of the cocoon shape.

[0044] There is no particular limitation on the material
for forming the movable wire 3, as long as it is rigid and
straight enough to allow the entire movable wire 3 to
move following the movement of the end portion, but the
material is preferably metal. There is no particular limi-
tation on the material for forming the fixed wires 4, as
long as the movable wire 3 is rigid as appropriate, but
the material is preferably metal. Examples of metal as
the material for forming the movable wire 3 and the fixed
wires 4 include stainless steel, tantalum, cobalt alloy, and
nitinol (nickel-titanium alloy). Examples of stainless steel
include SUS304, SUS316,and SUS316L. The wires may
be in the shape of, for example, coils or wire meshes.
The movable wire 3 and the fixed wires 4 each have a
diameter of preferably 0.45 to 0.65 mm. The movable
wire 3 and the fixed wires 4 may have the same diameter
or may have different diameters, but preferably have the
same diameter. Also, the fixed wires may have the same
diameter or may have different diameters, but preferably
have the same diameter.

[0045] There is no particular limitation on the cross-
sectional shape of the movable wire 3 that forms the cen-
tral axis of the cocoon shape, but itis preferably a circular
shape. Also, there is no particular limitation on the cross-
sectional shape of the fixed wires 4 that form the periph-
eral arcs of the cocoon shape, but each of the fixed wire
has preferably a shaped cross-section, more preferably
a circular arc shaped cross-section, and even more pref-
erably a crescent shaped cross-section (Figs. 3 and 4).
The "shaped" herein refers to a particular shape different
from a standard shape. The standard shape is a circular
shape for the cross-section of a wire. Examples of the
shaped cross-section include an elliptical shaped cross-
section, a quadrangular shaped cross-section such as a
rectangle shaped cross-section, and a triangular shaped
cross-section. The shaped cross-section is preferably a
circular arc shaped cross-section, and more preferably
a crescent shaped cross-section. Figs. 4(a) and 4(b)
show examples of the circular arc shaped cross-section,
and Fig. 4(c) shows an example of the crescent shaped
cross-section. It is particularly preferable that the center
of each of the circular arc shapes (Figs. 4(a) and 4(b))
and an arc of the crescent shape (Fig. 4(c)) matches the
central axis of the cocoon shape. With such a cross-sec-
tional shape, when developing a cocoon shape, the fixed
wires 4 can easily curved outward, the intervals between
the wires developing the cocoon shape becomes an
equal interval, and the rigidity of the cocoon shape in-
creases. When not developing a cocoon shape, even in
an embodiment having the central axis of the cocoon
shape, the accommodability is high (upper right portion
in Fig. 3(a): the cross-section of the excluding portion 11
when not developing a cocoon shape). There is no par-
ticular limitation on the major axis of each of the fixed
wires 4 that form the peripheral arcs of the cocoon shape,
but it is preferably 0.4 to 1.2 mm.
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[0046] The excluding portion 11 is in an obtuse shape
having an outer diameter of 2.5 mm or less when not
developing a cocoon shape. The length may be set as
appropriate according to the excluding operation or the
shape of a target organ, but it is preferably 30 to 120 mm.
The developed cocoon shape has an outer diameter of
20 to 70 mm. The outer diameter is typically 3 cm or less
in the lumen of the gastrointestinal tract, and is typically
4 cm or more in the ordinary peritoneal cavity or in
NOTES.

[0047] The number of wires that form the peripheral
arcs of the cocoon shape is selected as appropriate ac-
cording to the size of a cocoon shape that is to be devel-
oped, but itis typically 4 to 6 in the lumen of the gastroin-
testinal tract, and is typically 6 to 8 in the ordinary peri-
toneal cavity or in NOTES.

[0048] The developed cocoon shape has a wire inter-
val thatdoes not allow atarget (organ) to enter the internal
side, and a rigidity that allows the wires to freely exclude
an organ. Furthermore, the cocoon shape can secure a
space for manipulating a treatment instrument such as
forceps, without obstructing the view of an endoscope.
[0049] Referring to Fig. 1, the introduction portion 12
extends from the excluding portion 11, and connects the
handle portion 13 and the excluding portion 12. The
length of the introduction portion 12 may be any length,
as long as it is sufficient to cause the excluding portion
11 to be projected (or exposed) inside the body cavity.
Typically, the length may be similar to that of a wire and
the like extending from a treatment instrument for an en-
doscope. The introduction portion 12 can move inside
the treatment instrument channel with the movement of
the endoscope, without obstructing the movement of the
endoscope.

[0050] The introduction portion 12 is in the shape of a
hollow cylinder, and the movable wire 3 extends through
the cylinder. There is no particular limitation on the ma-
terial for forming the introduction portion 12, as long as
it is flexible. Examples of the material for forming the in-
troduction portion 12 include stainless steel such as
SUS304, resin such as polyamide or PTFE, stainless
steel coated with resin, and the like.

[0051] The excluding portion 11 and the introduction
portion 12 have a smooth surface in order not to damage
organs. The surface may be subjected to coating. The
coating may employ materials commonly used for coat-
ing medical instruments. For example, the outer surface
may be coated with porous polytetrafluoroethylene (eP-
TFE) film, silicone film, polyurethane film, polyethylene
terephthalate (Dacron (registered trademark)) film, or the
like.

[0052] Referringto Fig. 1, the handle portion 13 is pro-
vided at the proximal end of the introduction portion 12.
With manipulation of the handle portion 13, the excluding
portion 11 and the introduction portion 12 can be inserted
into the treatment instrument channel of the endoscope,
and the excluding portion 11 can be sent to the distal end
of the endoscope and projected (or exposed) inside the
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body cavity.

[0053] The handle portion 13 can be manipulated so
as to change the shape of the excluding portion 11. A
method of changing the shape of the excluding portion
11is, as described above, a method in which the proximal
end of the movable wire 3 is pulled toward the handle
portion.

[0054] There is no particular limitation on the shape
and the structure of the handle portion 13, as long as the
above-described functions can be realized. The size and
the shape may be those allowing the instrument operator
to easily manipulate the handle portion and commonly
used in this technical field.

[0055] The retractor 1 of the present invention is in-
serted from the treatment instrument channel of the en-
doscope into a body cavity, and the excluding portion
develops a cocoon shape. By manipulating the handle
portion 13 or the endoscope while performing monitoring
with the endoscope, the excluding portion 11 is brought
into contact with the inner wall of a lumen, and is caused
to press against or lift the inner wall, for example. With
this manipulation, the operation of excluding, pushing
aside, drawing, and lifting required on the outer wall of
the lumen in intra-abdominal surgery and the like can be
realized. Thus, appropriate traction can be realized on
the outer wall of the hollow organ, and the view can be
secured in the peritoneal cavity. Alternatively, for exam-
ple, when the mucosal surface in the colon and rectum
can be expanded and the folds are unfolded, the entire
portion of a polyp hidden between the folds can be ob-
served, and, when the stem thereof is exposed, proce-
dures with an ordinary endoscope becomes possible.
[0056] Hereinafter, the method of excluding an organ
of the present invention will be specifically described by
way of examples of application to colonic polypectomy
(Fig. 5), application to cholecystectomy (Fig. 6), and ap-
plication to closing of a small opening in the stomach in
NOTES (Fig. 7).

[0057] Referring to Fig. 5, when performing resection
of a polyp in the colon and rectum, the retractor 1 of the
present invention is inserted into the treatment instru-
ment channel of the endoscope 2, and is projected near
a polyp P present in the colon and rectum C. In this ex-
ample, the polyp P in the colon and rectum C is partially
hidden between folds of the inner wall of the colon and
rectum C, in a view from the endoscope 2 (Fig. 5(a)).
Then, the retractor 1 of the present invention is arranged
in the vicinity of the polyp P, and the excluding portion
11 developing a cocoon shape is pressed against the
inner wall of the colon and rectum C in the vicinity of the
polyp P to exclude the inner wall of the colon and rectum
C such that the entire polyp P, in particular, its stem is
visible (Fig. 5(b)). Since the view can be secured in this
manner, for example, an electrocautery 5 inserted into
the treatment instrument channel of the endoscope 2 and
projected therefrom can reliably treat the polyp P, e.g.,
can coagulate the polyp P together with the blood vessels
passing through the stem, can ligate and resect the polyp
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P, or the like.

[0058] Referring to Fig. 6, when performing resection
of the gall bladder, a small opening is formed through the
inner wall of the stomach S, and the endoscope 2 is in-
serted from the small opening through the inner wall of
the stomach S into the peritoneal cavity (Fig. 6(a)). The
retractor 1 of the present invention is inserted into the
treatment instrument channel of the endoscope 2, and
is projected near the gall bladder G that is present under
the liver L (Fig. 6(b)). In this example, the gall bladder G
is covered by the liver L in a view from the endoscope 2,
and is invisible unless the liver L is pushed aside. Then,
the retractor 1 of the present invention is arranged in the
vicinity of the gall bladder G, and is caused to develop a
cocoon shape (Fig. 6(c)). Then, the excluding portion 11
developing the cocoon shape is pressed below the liver
L to lift the liver L such that the entire gall bladder G is
visible (Fig. 6(d)). Since the view can be secured in this
manner, for example, an electrocautery inserted into the
treatment instrument channel of the endoscope 2 and
projected therefrom can reliably resect the gall bladder
G (Fig. 6(e)).

[0059] Referring to Fig. 7, in NOTES, a small opening
H is formed through the stomach’s inner wall Siw, and
the endoscope 2 is inserted from the small opening H
into the peritoneal cavity, and, then, procedures are per-
formed. After the procedures, it is necessary to return
endoscope 2 back to the stomach, and close the small
opening H endoscopically. In conventional methods, an
attempt is made to secure the view by injecting gas into
the stomach, but, actually, the gas leaks out from the
small opening H into the peritoneal cavity, and the stom-
ach collapses, so that a good view cannot be secured.
In this case, the retractor 1 of the present invention is
inserted into the treatment instrument channel of the en-
doscope 2, and is caused to develop a cocoon shape
near the small opening H to be closed in the stomach,
so that the view and the operation space necessary for
closing the small opening H can be secured, without in-
jecting gas (Figs. 7(a) to 7(e)). Accordingly, it is possible
to reliably close the small opening H formed in the stom-
ach, using a small opening closing device 5 that has been
inserted into the treatment instrument channel of the en-
doscope 2 and projected therefrom (Fig. 7(f)). The meth-
od of the present invention is effective also in the unex-
pected case of piercing through the wall of the intestinal
tract during endoscopic therapy.

[Industrial Applicability]

[0060] The present invention can provide a three-di-
mensional retractor that can freely exclude an organ, and
can be inserted into a treatment instrument channel of
an endoscope. The retractor of the present invention is
inserted via a treatment instrument channel of an endo-
scope into the lumen of a hollow organ or into a body
cavity, and quickly develops a cocoon shape with remote
manipulation. The developed cocoon shape makes it
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possible to freely exclude organs, and, thus, this retractor
is useful, for example, in minimally-invasive treatment
such as NOTES.

[0061] The method of the presentinvention can secure
the view and the manipulation space without injecting
gasinto abody cavity (gassless surgery), and, thus, gen-
eral anesthesia is not necessary, and very minimally-in-
vasive endoscopic surgery becomes possible.

[0062] More specifically, in transvaginal NOTES, the
retractor of the present invention can be applied via a
gastroscope to gastrectomy, esophagectomy, small
bowel resection, splenectomy (where the stomach is ex-
panded from the lumen for the expansion between the
stomach and the spleen), and the like. In transgastric
NOTES, the retractor can be applied via an enteroscope
or a colonscope to colectomy, proctectomy, small bowel
resection, and the like. Alternatively, the retractor can be
also applied to the fields of gynecology, urology, respi-
ratory surgery, and the like.

[0063] Furthermore, the retractor of the present inven-
tion can be applied not only to NOTES but also to lapar-
oscopic surgery, endoscopic surgery, and laparotomy
surgery. For example, in order to realize appropriate trac-
tion on the gastrointestinal tract in ordinary laparoscopic
surgery, the retractor can be used by being inserted via
an endoscope into the lumen of the gastrointestinal tract.
Such manipulation eliminates the need of an organ re-
tracting member to be used laparoscopically, and, thus,
can reduce incisional wounds in the abdominal region.
[0064] Furthermore, the retractor of the present inven-
tion can be used to assist in complicated manipulation
using an ordinary gastrointestinal endoscope (gastro-
scope or colonscope). Forexample, itis possible to cause
a polyp that is present on the back side of folds, which
is difficult to access, to be apparent on the front by un-
folding the wall using the retractor of the present inven-
tion, and resect it endoscopically.

[References Signs List]

[0065]

1 retractor

11 excluding portion

12 introduction portion

13 handle portion

2 endoscope

21 objective optical system (camera lens)
22 treatment instrument channels

3 movable wire

31 one embodiment of the movable wire

32 one embodiment of the movable wire
33 joining member

4 fixed wires

41 fixing member

5 device for surgery manipulation (an electrocau-
tery, a small opening closing device etc.)

C colon and rectum
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P polyp

S stomach

Siw  stomach’s inner wall
L liver

G gall bladder

H small opening
Claims

1. A retractor comprising an excluding portion having
an obtuse distal end, an introduction portion extend-
ing from the excluding portion, and a handle portion
provided at a proximal end of the introduction portion,
wherein the excluding portion and the introduction
portion each have an outer diameter that allows in-
sertion into a treatment instrument channel of an en-
doscope,
the excluding portion is configured by a movable wire
and a plurality of fixed wires,
the movable wire extends through the introduction
portion,
proximal ends of the fixed wires are fixed to a distal
end of the introduction portion,

a distal end of the movable wire and distal ends of
the fixed wires are joined to each other, and

with the handle portion, a proximal end of the mov-
able wire is pulled toward the handle portion so that
the excluding portion can develop a cocoon shape.

2. The retractor of claim 1, wherein the movable wire
forms a central axis of the cocoon shape.

3. The retractor of claim 1, wherein the movable wire
forms one of the peripheral arcs of the cocoon shape.

4. The retractor of any one of claims 1 to 3, wherein
each of the fixed wires that form the peripheral arcs
of the cocoon shape has a shaped cross-section.

5. The retractor of any one of claims 1 to 4, wherein
each of the fixed wires that form the peripheral arcs
of the cocoon shape has a circular arc shaped cross-
section.

6. The retractor of any one of claims 1 to 5, wherein
each of the fixed wires that form the peripheral arcs
of the cocoon shape has a crescent shaped cross-
section.

7. The retractor of any one of claims 1 to 6, wherein
the excluding portion has a length of 30 to 120 mm.

8. The retractor of any one of claims 1 to 7, wherein
each of the fixed wires that form the peripheral arcs
of the cocoon shape has a cross-section having a
major axis of 0.4 to 1.2 mm.



15 EP 2 679 169 A1
9. A method of excluding an organ, which comprises:

causing an endoscope provided with a treat-
ment instrument channel to be inserted from a
natural orifice of a hollow organ into the lumen, 5
or through a wall of the lumen into a body cavity;
inserting the retractor of any one of claims 1 to

8 into the treatment instrument channel;

causing the excluding portion of the retractor to
project into the lumen or the body cavity so as 10
to develop a cocoon shape; and

bringing the excluding portion into contact with

an inner wall of the hollow organ or an organ in

the body cavity to exclude the inner wall or the
organ. 15

10. The method of claim 9, wherein the method is per-
formed in surgery selected from the group consisting
of laparoscopic surgery and NOTES.
20
11. A method of securing a view in a surgery in a lumen
or a surgery in a body cavity, which comprises:

causing an endoscope provided with a treat-
ment instrument channel to be inserted froma 25
natural orifice of a hollow organ into the lumen,

or through a wall of the lumen into a body cavity;
inserting the retractor of any one of claims 1 to

8 into the treatment instrument channel;

causing the excluding portion of the retractorto 30
project into the lumen or the body cavity so as

to develop a cocoon shape near an inner wall

of the hollow organ or an organ in the body
cavity, which obstructs the view; and

bringing the excluding portion into contact with 35
the inner wall or the organ, to exclude the inner
wall or the organ, thereby securing the view in

the lumen or the body cavity.

12. The method of claim 11, wherein the surgery in the 40
body cavity is selected from the group consisting of
laparoscopic surgery and NOTES.
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[FIG.5]
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Gasless NOTES Cholecystectomy with

Three-Demensional Retractor.
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