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Description

Titleof Invention: SURGICAL TOOL INSERTION AID

Technicd Fiedd
[0001]

The present invention relates to atubular surgicd tool insertion ad which aids
insertion of asurgica tool such as an endoscope or forceps into the body when inserting
the surgical todl.

Background Art
[0002]

Inthe fidd of medica treatment, when inserting asurgical tool into the body, a
tubular surgica tool insertion ad is used which aidsinsertion of the surgicd tool.
[0003]

Conventionally, asasurgica tool insertion aid, amulti-lumen tube endoscope is
known in which aplurdity of flexible tubes areintegraly fixed asinner tubesthat form an
image guide conduit, alight guide conduit, atreatment channel conduit, an air/water
feeding channd conduit or the like.

[0004]

According to the aforementioned surgicd tool insertion ad, because the diameter

and shape of aconduit can be ensured by means of aflexible tube, the insertability of a

surgica tool can beimproved at atime of use (for example, see Patent Literature 1).

Citation List

Petent Literature

[0005]

Patent Literature 1. Japanese Patent Laid-Open No. 62-167531

Summary of Invention



Technical Problem
[0006]

However, when using asurgica tool insertion aid there isthe disadvantagethat it is
not possibleto insert asurgical tool having alarger diameter than the diameter of aninner
tube, and furthermore, it is not possible to smultaneoudy use anumber of surgical tools
that exceeds the number of inner tubes.

[0007]

An object of the present invention isto overcome the aforementioned disadvantage

and provide asurgicd tool insertion ad in which the diameters and number of inner tubes

can be changed.

Solution to Problem
[0008]

To achieve the aforementioned object, the present invention provides asurgical
tool insertion aid having atubular shape which aidsinsertion of asurgicd tool into a bodly,
including: an inner tube into which the surgical tool isinsertable and which isinsertable
into the surgicd tool insertion aid; and aplurdity of guide memberswhich are extended in
an axid direction from adista end sdeto aproxima end sidein an inner periphera
surface of the surgicd tool insertion aid; wherein the inner tube includes, on an outer
periphera surface, an engaging member which engages with the guide member to be
made didable.

[0009]

Since the guide member is extended in the axid direction from the distal end sde
to the proximal end sidein the inner periphera surface of the surgica tool insertion aid of
the present invention, by engaging the engaging member with the guide member and
diding the engaging member, the inner tube can be inserted into the surgica tool insertion
aid without rotating theinner tube.  Since aplurdity of the guide members are provided
in the surgicd tool insertion ad, the inner tube can be inserted into the surgicd tool
insertion aid in agtate in which the position thereof relative to another of the inner tubesis
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maintained. By inserting the surgica toolsinto each of the plurality of inner tubes, a
plurdity of surgica tools can be used smultaneoudy.
[0010]

Further, in the surgicd tool insertion aid of the present invention, since each of the
inner tubesisindependently didable aong the guide member through the engaging
member, one inner tube can be withdrawn from the surgica tool insertion aid and another
inner tube can be inserted into the space in which the one inner tube had been inserted in
thesurgica tool insertionaid.  Further, aplurdity of other inner tubes having asmaler
diameter than the one inner tube can be inserted into the space in which the oneinner tube
had been inserted in the surgica tool insertion aid.

[0011]

Therefore, according to the surgica tool insertion aid of the present invention, the
diameter and number of inner tubes can be freely changed. By thismeans, the surgica
tools can be independently exchanged during surgery, and desired surgicd tools can be
used.

[0012]

Inthe surgical tool insertion aid of the present invention, the engaging member
may be provided from adistal end to aproxima end of the outer periphera surface of the
inner tube, or the engaging members are provided at part of an areafrom the distal end to
the proxima end of the outer periphera surface of the inner tube, with at least one
engaging member being provided a the distal end.

[0013]

In the former case, the inner tube can be inserted more smoothly into the surgica
tool insertion aid, and can be rdiably prevented from interfering with another of the inner
tubesthat is dready mounted insde the surgical tool insertion aid.  Further, in the latter
case, even in acase where the surgical tool insertion aid is bent, the inner tube can be
inserted more smoothly into the surgical tool insertion aid.

[0014]
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Inthe surgical tool insertion aid of the present invention, preferably the outer
periphera surface of the inner tube is subjected to ahydrophilic treatment.  In such acase,
insertion of theinner tube can be performed with greater ease.

[0015]

Inthe surgical tool insertion aid of the present invention, the inner tube may
comprise afirgt inner tube having afirst inner diameter, and a second inner tube having a
second inner diameter. By using an inner tube having an inner diameter whichis
compatible with the outer diameter of the surgical tool, various surgica tools can be used
in the surgicd tool insertion aid.

[0016]

Further, the surgica tool insertion aid of the present invention preferably comprises
afirg wire member which is embedded within a peripherd wall of the surgicd tool
insertion ad in an axid direction from the distd end sdeto the proxima end sde thereof,
and whose proxima end portion can be grasped and operated so asto cause the surgica
tool insertion aid to bend in an arbitrary direction. By grasping and operating the
proxima end portion of the first wire member, the surgical tool insertion ad can be caused
to bend in an arbitrary direction and the distal end of the surgica tool insertion aid can be
pointed at adesired position.

[0017]

Furthermore, in acase where the surgica tool insertion aid includes the first wire
member, preferably the surgica tool insertion aid includes afirst wire fixing device which
temporarily fixes an operation of thefirst wiremember. The shape of thefirst wire
member can be temporarily fixed by the first wire fixing deviceto maintain astatein
which the distal end portion of the surgica tool insertion aid pointsin a predetermined
direction.

[0018]

In addition, the surgical tool insertion aid of the present invention preferably
includes a second wire member which isfixed in the inner tube and whose proxima end
portion can be grasped and operated so as to cause the inner tube to bend in an arbitrary
direction. By grasping and operating the proximal end portion of the second wire
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member, the dista end of the inner tube can be caused to bend in an arbitrary direction,
and the distal end of the inner tube can be pointed at adesired position.  In addition, when
the distal end of the inner tube is housed insde the surgical tool insertion aid, the surgical
tool insertion aid can be caused to bend so asto follow the bending of the inner tube.
[0019]

Further, in a case where the surgical tool insertion aid includes the second wire
member, preferably the surgica tool insertion aid includes a second wire fixing device that
temporarily fixes an operation of the second wire member.  The shape of the second wire
member can be temporarily fixed by the second wirefixing deviceto maintain astatein
which the distal end portion of the inner tube pointsin a predetermined direction.

[0020]

Furthermore, in acase where the surgica tool insertion aid includes the second
wire member, preferably the inner tube comprises, on adista end side, abending portion
that can be bent by an operation of the second wire member. By bending the inner tube
at the bending portion, treatment with the surgical tool can be performed with greater esse.
[0021]

In addition, preferably, in theinner tube, bending directions of the bending portion
arelimited. According to the aforementioned configuration, the inner tube can be bent
only in directions which the surgeon intends, and operation of the inner tube can be
performed with greater ease.

[0022]

Further, preferably the surgical tool insertion aid of the present invention includes a
first degassing prevention cap which ismounted a aproximal end portion of the surgical
tool insertion aid and which is capable of introducing theinner tube. By means of the
first degassing prevention cap, it is possible to prevent the leakage of air ingde abody
cavity from a place a which the inner tubeis not inserted in the surgica tool insertion aid
or from an outer peripherd portion of theinner tube that isinserted.

[0023]

Preferably, the first degassing prevention cap includes aflexible sheet member

which blocksthe proxima end portion of the surgica tool insertion aid, and the sheet
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member includes adlit portion which penetratesin athickness direction and whichis
provided for introducing theinner tube.  When theinner tubeisinserted in the surgical
tool insertion aid, theinsde of the body cavity can be kept airtight by the dit portion
closdly contacting the outer periphera surface of the inner tube and the engaging member.
[0024]

Further, when the surgical tool insertion aid includes the first degassing prevention
cap, preferably the engaging member is provided from adistal end to aproxima end of
the outer periphera surface of the inner tube, and the inner tube includes, within afirst
predetermined distance from the proxima end thereof, alevel-difference eliminating
portion which fillsalevd difference between the outer periphera surface of the inner tube
and an outer peripherd surface of the engaging member.

[0025]

Since aleve differencethat isformed asaresult of the engaging member
protruding from the outer periphera surface of the inner tubeis eliminated by the level-
difference diminating portion, the insde of the body cavity can be maintained in amore
artight stete.

[0026]

The surgica tool insertion aid of the present invention preferably includes a second
degassing prevention cap which ismounted a a proxima end portion of the inner tube and
which is capable of introducing the surgicd tool. By means of the second degassing
prevention cap, leakage of air within the body cavity from the inner tube in which the
surgicd tool isnot inserted can be prevented.  For example, an opening and closing vave
can be used as the second degassing prevention cap.

[0027]

In this connection, athough the surgica tool insertion aid of the present invention
can aso be used in amanner in which aroute of entry is opened in the skin and mucous
membrane on the body surface and the surgica tool insertion aid isthen inserted into the
body from the opening, it is aso possible to use the surgical tool insertion aid of the
present invention in naturd orifice trandumena endoscopic surgery (NOTES) in which

the surgica tool insertion aid isinserted from anaturd orifice such asthe ord cavity, a
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route of entry isopenedin alumina wall of agastrointestind tract or the like, such asin
the ssomach or intestines, and a surgicd tool isinserted into the body cavity from the
opening viathe lumina wall to perform treatment.

[0028]

Therefore, the surgica tool insertion aid of the present invention preferably
includes, on an outer periphera sde of the surgica tool insertion aid, an outer tube which
Ismounted in an advancesble and retractable manner with respect to the surgical tool
insertion ad, or isrotatably mounted with respect to the surgica tool insertion aid asan
axis.

[0029]

Since the outer tubeis mounted in an advanceabl e and retractable manner with
respect to the surgica tool insertion ad, it is possible to advance only the surgical tool
insertion ad in agtate in which the position of the outer tube is fixed, and thereby bring the
dista end of the surgical tool insertion aid closer to adesired postion.  Further, theinner
tube that is disposed insgde the distd end portion of the surgical tool insertion aid can be
set to adesired position by rotating the surgicd tool insertion aid relative to the outer tube
in agtate in which the position of the outer tubeisfixed.

[0030]

Further, when the surgical tool insertion aid includes the outer tube, preferably the
surgicd tool insertion aid includes two baloon members which are provided on the outer
periphera surface of the outer tube and which are contractible and expandable so asto
protrude in an outer periphery direction, wherein a predetermined gap is provided between
the two balloon members.

[0031]

By including the two balloon members on the outer peripherd surface of the outer
tube, after the surgicd tool insertion aid isinserted into abody cavity from an opening
formed inalumind wal, and the lumina wal is positioned in the gap, the two balloons
can be expanded to sandwich and fix the lumind wall between the two balloon members,
and thus air and body fluid or the like can be prevented from leaking out from between the
surgicd tool insertion aid and the opening.



Brief Description of Drawings

[0032]

FIG. 1isan explanatory drawing illustrating asurgica tool insertion aid according to an
embodiment of the present invention.

FIG. 2A, 2B, and 2C are multiple-view explanatory drawingsillustrating cross-sections of
aguide member, inwhich FIG. 2A illustrates a guide member having an approximately
trapezoida cross-section, FIG. 2B illustrates a guide member having an approximately
circular cross-section, and FIG. 2C illustrates a guide member having arectangular cross-
section.

FIG. 3A, 3B, and 3C are multiple-view explanatory drawingsillustrating an inner tube, in
which FIG. 3A illugtrates an inner tube on which along engaging member is provided,
FIG. 3B illudtrates a cross-section of the engaging member shownin FIG. 3A, and FIG.
3C illustrates an inner tube on which short engaging members are provided.

FIG. 4A, 4B, and 4C are multiple-view explanatory drawingsillustrating a bending
portion of an inner tube, in which FIG. 4A illustrates a bending portion according to a
pattern 1, FIG. 4B isacross-sectiond view dong alineB-B in FIG. 4A, and FIG. 4C
illustrates a bending portion according to a pattern 2.

FIG. 5A and 5B are multiple-view explanatory drawings illustrating a bending portion of
an inner tube, in which FIG. 5A illustrates a bending portion according to a pattern 3, and
FIG. 5B isacross-sectiond view along aline B-B in FIG. 5A.

FIG. 6 isan explanatory drawing illustrating afirst usage state of the surgica tool insertion
ad.

FIG. 7 isan explanatory drawing illustrating a second usage state of the surgica tool
insertion ad.

FIG. 8A and 8B are multiple-view explanatory drawings illustrating a degassing
prevention cap for asurgica tool insertion aid, in which FIG. 8A isacross-sectiond view,

and FIG. 8B isaplan view.
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FIG. 9A and 9B are multiple-view explanatory drawings illustrating an inner tube
comprising alevd-difference eiminating portion, in which FIG. 9A isaperspective view,
and FIG. 9B isacross-sectiond view dong aline B-B in FIG. 9A.

FIG. 10A and 10B are multiple-view explanatory drawingsillustrating a usage state of the
degassing prevention cap for asurgica tool insertion aid, inwhich FIG. 10A illustrates a
usage state on an inner tube to which aleve-difference diminating tube is not mounted,
and FIG. 10B illugtrates a usage state on an inner tube to which aleve -difference
eliminating tubeis mounted.

Description of Embodiment
[0033]

Next, an embodiment of the present invention will be described in detail referring
to the accompanying drawings.
[0034]

A surgica tool insertion aid 1 of the present embodiment illustrated in FIG. 1is
used for aiding the insertion of asurgical tool into the body.
[0035]

The surgica tool insertion aid 1 isaflexible tubular body which is made from a
flexible plastic such as polypropylene or vinyl chloride or from rubber or thelike. A
plurdity of inner tubes 2a, 2b and 2c (may be abbreviated as"2") can beinserted inddethe
surgicd tool insertionad 1.  Thesurgicd tool insertion aid 1 comprisesaplurdity of
guide members 3 that are extended in the axia direction from adistal end sideto a
proxima end side on an inner peripherd surface thereof.

[0036]

The guide members 3 are dovetail groovesthat are formed in an inner wall surface
of thesurgical tool insertionaid 1. Although in the present embodiment, asillustrated in
FIG. 2A, the dovetal grooves have an approximately trapezoidal cross-sectiond shape
that expands moreto the inner side relative to the opening, the dovetall grooves may have
across-sectiond shapein which the opening is rectangular and theinner sdeisan

approximately circular cross-sectiond shape asillustrated in FIG. 2B, or may have a cross-
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sectiond shape in which the opening and the inner Side each have arectangular cross-
sectiond shape asillugrated in FIG. 2C.
[0037]

Further, between adjacent guide members 3 and 3 in the periphera wall surface of
the surgica tool insertion aid 1, afirst wire member 6 isembedded in the axid direction
from the distal end sSdeto the proximd end sde.  Thefirst wire member 6 extends
further rearward than the proxima end portion of the surgicd tool insertion aid 1, and by
grasping and operating afirst wire member operating portion 15a(see FIG. 6) & which the
proximal end portion of the first wire member 6 is provided, the surgica tool insertion aid
1 can be caused to bend in acircumferentia direction to point the distal end portion
thereof inadesred direction. By temporarily fixing an operation of thefirst wire
member operating portion 15a by means of, for example, aratchet mechanism
(correspondsto "first wirefixing device' of the present invention), the shape of the first
wire member 6 can be temporarily fixed so that the distal end portion of the surgical tool
insertion ad 1 can be maintained in a state in which the distal end portion pointsin a
predetermined direction.

[0038]

Theinner tube 2 isaflexible tubular body made of the aforementioned flexible
plastic. A surgicd tool such as an endoscope or aforceps can be inserted through the
ingde of theinner tube2. Theinner tube 2 may have one channe for inserting the
surgicd tool or may have two or more channdsfor inserting the surgical tools.  The outer
periphera surface of the inner tube 2 is subjected to a hydrophilic treatment.

[0039]

In the present embodiment, the inner tube 2 includes, in the order of alarger inner
diameter and outer diameter, afirst inner tube 2ahaving afirst inner diameter and afirst
outer diameter, asecond inner tube 2b having a second inner diameter and a second outer
diameter, and athird inner tube 2c having athird inner diameter and athird outer diameter.
Theinner tubes 2a, 2b and 2c are color-coded so asto be distinguishable from each other.
[0040]
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Theinner tube 2 comprises, from adistal end to aproxima end of the outer
periphera surface thereof, an engaging member 4 that engages with the guide member 3
to be made didable, and ascae (not illustrated in the drawings) for ascertaining an
insertion depth, and aso comprises abendable bending portion 19 (see FIG. 6) at the distal
end portion thereof.  Each inner tube 2 can be inserted into and withdrawn from the
insde of the surgical tool insertion aid 1 in accordance with a procedure.

[0041]

The engaging member 4 has a cross-sectiond shape the width of which expands
from theinner diameter side to the outer diameter Sde of theinner tube 2. Althoughin
the present embodiment the engaging member 4 has a cross-sectiona shapethat is
approximately trapezoidd, the engaging member 4 can beformed in any shape aslong as
the engaging member 4 can engage with the guide member 3.

[0042]

The engaging member 4 can be provided from the distal end to the proxima end of
theinner tube 2, or dternatively a configuration can be adopted in which engaging
members 4 are provided at part of an areafrom the distd end to the proximad end of the
outer peripherd surface of theinner tube 2, with a least one of the engaging members 4
being provided a thedistal end.  In the present embodiment, asillugtrated in FIG.s 3A
and 3B, on theinner tubes 2a and 2b, along engaging member 4 is provided continuoudy
from the distal end to the proxima end of theinner tubes 2, while on theinner tube 2c, as
illustrated in FIG. 3C, aplurdlity of short engaging members 4 are intermittently provided
from the distal end to the proxima end thereof.  Further, dthough not illustrated in the
drawings, a configuration may a so be adopted in which the engaging member is provided
only at adistal end of the outer periphery of the inner tube.

[0043]

Further, in the engaging member 4 of the inner tube 2, asecond wire member 7 is
embedded from the distd end sideto the proximal end sdeintheaxid direction. The
second wire member 7 extends further rearward than the proxima end portion of the inner
tube 2, and a second wire member operating portion 15b (see FIG. 6) a which the
proxima end portion of the second wire member 7 is provided can be grasped and
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operated. It isonly necessary that the second wire member 7 isamember which isfixed
to theinner tube 2, and instead of being embedded in the engaging member 4, the second
wire member 7 may be embedded in aperiphera wall of the inner tube 2 or may be
adhered to the outer periphera surface of the inner tube 2.

[0044]

When the dista end portion of the tube 2 of an inner endoscope 11 or asurgica
tool 13 protrudes from the distal end of the surgicd tool insertion aid 1, the second wire
member 7 can be caused to bend in acircumferentid direction by the bending portion 19
of theinner tube 2 so asto point the distal end portion thereof in adesired direction.
Further, a atimewhen the distal end portion of theinner tube 2 is not protruding from the
dista end of the surgica tool insertion aid 1, and the inner tube 2 is housed within the
surgicd tool insertion aid 1, the second wire member 7 can cause the surgicd tool
insertion ad 1 to bend in amanner that follows bending of the inner tube 2.

[0045]

By temporarily fixing an operation of the second wire member operating portion
15b by means of, for example, aratchet mechanism (corresponds to "second wire fixing
device" of the present invention), the shape of the second wire member 7 can be
temporarily fixed so that the distal end portion of the inner tube 2 or the surgicd tool
insertion aid 1 can be maintained in agtate in which the dista end portion pointsin a
predetermined direction.

[0046]

The bending portion 19 of the inner tube 2 may be acomponent that is capable of
bending in any direction with respect to the circumferentia direction, or may bea
component that is capable of bending in only specific directions.  The bending portion 19
that is capable of bending in only specific directions can beredized, for example, by
adopting the configurationsillustrated in FIG.s 4 and 5.

[0047]

Theinner tube 2 illugtrated in FIG.s 4A and 4B comprises adistal end side tube 21

and aproxima end side tube 22 which are made of aflexible resin such as polypropylene

or vinyl chloride, and amiddle tube 23 which connects the tubes 21 and 22 and whichis
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made of amaterid (for example, sainless sted) tha has lessflexibility than the tubes 21
and 22. Inaperiphera wal portion of the middle tube 23, three hole portions 24 having
asubgtantialy "I" shape are provided so asto face each other in aregion on an upper sde
and aregion on alower sdein FIG. 4B, respectively.  The hole portions 24 penetrate
through the outer periphera surface of the middle tube 23 aong the circumferentia
direction, and have awidth equivaent to around one-quarter of the peripherd length of the
middietube 23. Providing the three hole portions 24 in aline in the length direction of
the middle tube 23 meansthat portionswith ahole 25 are formed in the length direction in
the outer periphera surface of the middle tube 23, and portions without ahole 26 in which
the hole portions 24 are not formed are provided between one of the portions with ahole
25 and another of the portionswith ahole 25.  In addition, each engaging member 4
includes a hole portion 4athat communi cates with the respective hole portions 24, and the
second wire member 7 is exposed at the hole portions 4a.

[0048]

By adopting the above-described configuration, although the inner tube 2
illustrated in FIG.s 4A and 4B can, at the bending portion 19, bend in the directions of the
portions with ahole 25 and the distal end portion thereof can point in specific directions
(inthis case, the upper and lower directionsthat are indicated by arrowsin FIG. 4B) by
means of an operation of the second wire member operating portion 15b, theinner tube 2
cannot bend in the directions of the portions without a hole 26, and hence the distal end
portion thereof cannot point in the left or right direction.  According to this configuration,
thedistal end of theinner tube 2 can only point in directions that the surgeon desires.
[0049]

Asillugtrated in FIG. 4C, the configuration of the bending portion 19 that only
bends in specific directions may be a configuration which comprises, in the outer
periphera surface of the middle tube 23, three hole portions 24 in aregion on the upper
sdein FIG. 4C and four hole portions 24 in aregion on the lower sdein FIG. 4C, in
which the hole portions 24 are arranged in lines so asto be in astaggered arrangement.

[0050]
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Further, asillustrated in FIG.s 5A and B, the bending portion 19 may be a portion
that comprises two hole portions 24 having a shape in which asubgtantidly "?" shapeis
connected to aleg portion 24ain aregion on an upper Sde and aregion on alower sdein
FIG. 5B which areregionsin the outer periphera surface of themiddietube 23.  Inthis
case, the portions with ahole 25a are formed by the leg portion 24a of each hole portion
24 being formed dong the circumferentid direction of the middle tube 23 and aplurdity
of theleg portions 24abeing arranged in aline in the length direction, and the portions
without a hole 26 are formed between one of the portions with ahole 25 and the other
portion with ahole 25.  Although an arc-shaped portion 24b of the hole portion 24 is
located in the portions without ahole 26, the leg portion 24ais not located therein.
Consequently, the inner tube 2 is not bent in the directions of the portions without a hole
26 in the bending portion 19 and is bent only in the directions of the portions with ahole
25, and thusthe distal end portion of the inner tube 2 can point in specific directions (in
this case, the upper and lower directionsindicated by arrowsin FIG. 4B).

[0051]

Furthermore, although not illustrated in the drawings, in the bending portion 19
that is capable of bending in only specific directions, atube which is made of a materia
that islessflexible than the inner tube 2 may be mounted on an outer periphera sde of an
areathat is separated by a predetermined distance from the distal end of the inner tube 2,
with the tube comprising portions with a hole and portions without a hole as shown in
FIG.s4and5. Thatis, inaperiphera wal portion thereof, the tube may comprise, ina
length direction, portions with a hole in which hole portions which are formed aong the
circumferentid direction are arranged in aline in the length direction, and portions without
aholeinwhich the hole portion is not formed which are respectively provided between
one portion with ahole and another portion with ahole.

[0052]

In addition, asillustrated in FIG. 6, on the outer periphera surface of the surgical
tool insertion aid 1, an outer tube 8 is mounted that can advance and retract with respect to
the surgical tool insertion aid 1 and which is rotatable about the surgicd tool insertion aid
lasanaxis. Theouter tube 8isaflexibletubular body which is made from the
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aforementioned flexible plastic, and whose outer peripherd surfaceis subjected to a
hydrophilic trestment.  Furthermore, two balloon members 9a and 9b which are
contractible and expandable so asto protrude in an outer periphery direction are provided
partway dong the outer periphera surface of the outer tube8.  An air-feeding tube which
Is connected to an air-feeding apparatus is connected to the balloon members 9aand 9b.
[0053]

Further, an unshown degassing prevention cap for asurgical tool insertion aid
(correspondstto first degassing prevention cap of the present invention) is mounted at the
proximal end portion of the surgical tool insertion aid 1, and an unshown degassing
prevention cap for an inner tube (corresponds to second degassing prevention cap of the
present invention) is mounted at the proximal end portion of each inner tube 2 (the
respective caps are described later).  According to the degassing prevention cap for a
surgicd tool insertion ad, leaking of ar that isinside the body cavity from aplace a
which the inner tube 2 of the surgica tool insertion aid 1 is not inserted or from the outer
peripherd portion of the inner tube 2 that isinserted can be prevented.  According to the
degassing prevention cap for an inner tube, leaking of air that isindde the body cavity
from the inner tube 2 into which the surgica tool 13 is not inserted can be prevented.
[0054]

Further, an endoscope operating portion 12 for operating the endoscope 11 asa
surgicd tool, asurgica tool operating portion 14 for operating surgica tools 13aand 13b
(may be abbreviated as"13"), and the first wire member operating portion 15aand the
second wire member operating portion 15b for operating the first wire member 6 and the
second wire member 7 are connected to the proximal end portion of each inner tube 2.
[0055]

Next, amethod of using the surgical tool insertion aid 1 will be described referring
toFIG. 1to FIG. 6. Inthe present embodiment, a case of performing naturd orifice
trandumena endoscopic surgery (NOTES) is described.

[0056]

Firg, in astate in which the inner tubes 2a, 2b and 2c are inserted indgde the

surgicd tool insertion ad 1, asillustrated in FIG. 6, amouthpiece 16 isplaced in the
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mouth of apatient, the surgica tool insertion aid 1 isinserted from the mouthpiece 16, and
the distal end portion of the surgica tool insertion aid 1 is caused to arrive at the ssomach
viathethroat and esophagus.

[0057]

Next, the endoscope 11 isinserted into thefirst inner tube 2a, and aforceps 13a
and ascdpd 13b areinserted into the second inner tube 2b and the third inner tube 2c.

At thistime, the state is one in which the endoscope 11, forceps 13aand scalpel 13b do not
protrude from the distal end of the surgical tool insertion ad 1 and remaininside the
surgical tool insertion aid 1.

[0058]

Next, by operation of the endoscope operating portion 12 and the surgica tool
operating portion 14, the endoscope 11, forceps 13aand scapel 13b are caused to protrude
fromthe distal end of the surgical tool insertion aid 1, an opening 17 isformed as aroute
of entry in the gastric wall by the scalpel 13b, and the surgicd tool insertion aid 1 is caused
to enter from the opening 17 to the outside of the gastric wall.

[0059]

Subsequently, by positioning the gastric wal between the two balloon members 9a
and 9b and inflating the balloon members 9a and 9b, the gastric wall is sandwiched and
fixed by the balloon members 9a and 9b, and the open state of the opening 17 is
maintained.

[0060]

In addition, by causing the surgicd tool insertion aid 1 to protrude from the outer
tube 8 and advancing the surgica tool insertion aid 1, and as necessary, operating the first
wire member 6 and the second wire member 7 by means of the first wire member
operating portion 15aand the second wire member operating portion 15b to bend the
surgicd tool insertion aid 1 in the circumferential direction and point the distal end portion
thereof in adesired direction, the dista end portion of the surgica tool insertionaid 1is
caused to face aSteto betrested 18 in the abdomina viscera
[0061]
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Next, the distd end portions of the inner tube 2b and the inner tube 2c are pointed
in the desired direction and caused to face the Site to be treated 18 by operating the second
wire member 7 by means of the second wire member operating portion 15b to bend the
second inner tube 2b and the third inner tube 2c at the bending portion 19.  Subsequently,
treatment is performed by causing the forceps 13aand the scalpel 13b to protrude from the
distal end of theinner tube 2.

[0062]

At thistime, in acase where the position of the surgica tool 13 islocated away
from the site to be treated 18, by causing the surgical tool insertion aid 1 to rotate relative
to the outer tube 8, the inner tube 2 through which the required surgicd tool 13 isinserted
can be aligned with the desired position and the surgica tool 13 can be brought closeto
the Steto betreated 18.

[0063]

In this connection, in some casesit is desired to exchange, for example, the forceps
13afor another surgica tool during surgery.  In acase wherethe outer diameter of the
other surgicd tool issmaller than the outer diameter of the forceps 13a, the forceps 13a
can be exchanged for the other surgical tool by taking the forceps 13a out from the second
inner tube 2b and inserting the other surgica tool into the second inner tube 2b.

However, if theinner diameter of the other surgica tool islarger than theinner diameter of
the second inner tube 2b, the other surgicd tool cannot be inserted into the second inner
tube 2.

[0064]

Therefore, inthe surgicd tool insertion aid 1 of the present embodiment, the
forceps 13ais withdrawn together with the second inner tube 2b, and the first inner tube 2a
having alarger inner diameter than the inner diameter of the second inner tube 2bis
inserted. At thistime, if thereisno space into which thefirst inner tube 2a can be
inserted insde the surgica tool insertion aid 1, thefirst inner tube 2aisinserted after
securing the space by withdrawing other inner tubes 2b and 2c that are mounted in the

surgicd tool insertionaid 1. Thereafter, the other surgical tool isinserted into the first
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inner tube 2ato thereby compl ete the operation to exchange the forceps 13afor the other
surgicd tool.
[0065]

According to the surgica tool insertion aid 1 of the present embodiment, by
causing the engaging member 4 of the inner tube 2 to engage with and dide dong the
guide member 3 that is extended in the axid direction from the distal end sdeto the
proxima end side, the first inner tube 2a can be smoothly inserted and withdrawn in astate
in which the position thereof relative to other inner tubes 2 that are mounted inside the
surgical tool insertion aid 1 ismaintained, and adesired surgica tool can be used.

[0066]

As described above, according to the surgical tool insertion aid 1 of the present
embodiment, the diameters and number of the inner tubes 2 can be freely changed, and the
surgicd tool 13 can beindividualy exchanged during surgery and a desired surgica tool
13 can be used.

[0067]

Further, in the surgicd tool insertion aid 1 of the present embodiment, sincethe
engaging members 4 of theinner tubes 2aand 2b are provided from the distal end to the
proximal end, the inner tubes 2a and 2b can be smoothly inserted into and withdrawn from
theinterior of the surgical tool insertionaid 1. Further, since the engaging members 4 of
theinner tube 2c are intermittently provided from the distal end to the proxima end, the
inner tube 2c can be smoothly inserted and withdrawn even in astate in which the entire
surgicd tool insertion aid 1 is curved.

[0068]

Further, according to the surgical tool insertion aid 1 of the present embodiment,
since the outer tube 8 comprising the balloon members 9a and 9b is cgpable of advancing
and retracting relative to the surgical tool insertion aid 1 and is rotatably mounted thereto,
after sandwiching the gastric wall with the balloon members 9aand 9b and fixing the outer
tube 8, the distal end portion of the surgica tool insertion aid 1 can be brought closer to the
Steto betreated 18 by advancing or rotating only the surgicd tool insertion aid 1.
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Further, since the gastric wall is sandwiched by the balloon members 9aand 9b, air or
body fluid or the like can be prevented from leaking out from the opening 17.
[0069)]

Furthermore, although in the present embodiment amethod is described in which
the outer tube 8 is mounted to the surgicd tool insertion ad 1 and used, it isdso possible
to usethe surgical tool insertion aid 1 without mounting the outer tube 8.

[0070]

Although in the present embodiment amethod is described in which the surgica
tool insertion aid 1 is used when performing NOTES, the surgical tool insertion aid 1 can
a so be used in the case of opening aroute of entry in the skin and mucous membrane on
the body surface and inserting the surgical tool insertion aid 1 into the body from the
opening.

[0071]

Furthermore, although in the present embodiment an open state of the opening 17
iIsmaintained (see FIG. 6) by sandwiching and fixing the luminal wall between the balloon
members 9aand 9b, aretractor 30 may be used instead of the balloon members 9a and 9b,
asillustrated in FIG. 7. For example, aretractor disclosed in Japanese Patent Laid-Open
No. 2014-39703 can be used asthe retractor 30.

[0072]

The retractor 30 comprises a ring-shaped inside fixing member 31 to be disposed
insde abody cavity, aring-shaped outside fixing member (not illustrated in the drawing)
to be disposed outside abody cavity, and atubular expanson member 32 that connectsthe
insde fixing member 31 and the outside fixing member and expands an opening (not
illustrated in the drawing) and maintains an open state thereof.  In the retractor 30, a
valve cap for aretractor 33 ismounted to the outside fixing member. Thevavecap for a
retractor 33 comprises a sheet member 34 which blocks an opening of the outsidefixing
member and is made from aflexible materid such aspolyurethane. The surgical tool
insertion aid 1 isintroduced through adit portion (not illustrated in the drawing) that
penetrates through the sheet member 34 of the vave cap for aretractor 33 in the thickness
direction.
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[0073]

Next, adegassing prevention cap for asurgica tool insertion aid 40 that is mounted
tothe surgica tool insertion aid 1, adegassing prevention cap for an inner tube 50 that is
mounted to the proxima end of the inner tube 2, and aleve -difference eliminating tube 60
that is mounted to the proxima end of the inner tube 2 are described referring to FIG. 7 to
FIG. 10.

[0074]

The degassing prevention cap for asurgical tool insertion aid 40 illustrated in FG.
8 comprises around canopy member 41, and amounting ring 42 for airtightly mounting
the canopy member 41 to the surgical tool insertionad 1. The canopy member 41
includes two surface-layer-side sheet members 43a and 43b that are positioned on the front
surface and rear surface of the canopy member, and two inner-layer-side sheet members
44a and 44b that are layered between the surface-layer-side sheet members 43aand 43b.
The surface-layer-side sheet members 43a and 43b are made of aflexibleresn such as
silicone rubber, polyurethane or polyethylene.  The inner-layer-side sheet members 44a
and 44b are made of aflexible resin such as polyurethane, polyvinyl chloride or
polyethylene that has an eagtic property and also has adipping property with respect to
the surface-layer-side sheet members 43a and 43b.

[0075]

The surface-layer-side sheet member 43athat is on the front surface side comprises
afirg surface-layer-side dit 45athat penetratesin the thickness direction thereof at a
position a which the inner tube 2 isinsertable into the surgical tool insertion aid 1.

Further, the inner-layer-side sheet member 44a on the rear surface Sde, theinner-layer-
Side sheet member 44b on the rear surface side and the surface-layer-side sheet member
43aon therear surface Side comprise, at positions that correspond to thefirst surface-
layer-side dit 45a, afirst inner-layer-side dit 46a, a second inner-layer-side dit 46b and a
second surface-layer-side dit 45b, respectively.  Thefirst surface-layer-side dit 45a, the
firgt inner-layer-side dit 46a, the second inner-layer-side dit 46b and the second surface-
layer-side dit 45b are formed so asto intersect with each other, and therefore the inner

tube 2 can be introduced in an artight manner.
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[0076]

In addition, asillustrated in FIG. 8 and FIG. 9, aleve-difference diminating tube
60 that fillsaleve difference between the outer periphera surface of theinner tube 2 and
the outer peripheral surface of the engaging member 4 is mounted at a portion at the
proxima end of the inner tube 2 which isaportion that isintroduced into the first
degassing prevention cgp 40.  Asillustrated in FIG. 9B, the outer periphera surface of
the level-difference eliminating tube 60 has an approximately dliptic shape, and theinner
peripherd surface thereof has ashape which fillsalevel differencethat arises asaresult of
the engaging member 4 protruding from the outer peripheral surface of theinner tube 2.
[0077]

If theinner tube 2 to which the level-difference diminating tube 60 is not mounted
isintroduced into the degassing prevention cap for asurgica tool insertion aid 40, as
illustrated in FIG. 10A, alarge gap arises between the first and second inner-layer-side
dits46aand 46b and the outer periphera surface of the inner tube 2 or outer peripheral
surface of the engaging member 4 dueto the leve difference that arises asaresult of the
engaging member 4 protruding from the outer peripheral surface of the inner tube 2.
[0078]

On the other hand, if theinner tube 2 to which the level-difference diminating tube
60 is mounted isintroduced into the degassing prevention cap for asurgical tool insertion
ad 40, because the aforementioned level differenceisfilled by the leve-difference
eliminating tube 60, asillustrated in FIG. 10B, a gap that arises between thefirst and
second inner-layer-side dits 46a and 46b and the outer periphera surface of the level-
difference diminating tube 60 can be reduced, and the airtightness inside the body cavity
can be further maintained.

[0079]

Note that, in theinner tube 2 illugtrated in FIG. 7, the second wire member
operaing portion 15b is provided on the proxima end side of the level-difference
eliminating tube 60, and the degassing prevention cap for an inner tube 50 is dso mounted
on the proxima end side thereof.

[0080]
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The degassing prevention cap for an inner tube 50 comprises an opening and
closing vave (not illustrated in the drawings) thet is capable of oscillating from the
outward Sdetotheinward sde. The opening and closing vave opensto theinward side
accompanying introduction of the endoscope 11 or the surgica tool 13, and thevave
closes accompanying withdrawal of the endoscope 11 or the surgical tool 13 to thereby
block theinner tube2.  According to the degassing prevention cap for an inner tube 50,
ar ingde the body cavity can be prevented from leaking out from theinner tube 2 in
which the endoscope 11 or the surgicd tool 13 isnot inserted.

Reference SignsList
[0081]

1 ... surgicdl tool insertion aid; 2, 2a, 2b, 2c ... inner tube; 3 ... guide member; 4 ...
engaging member; 6 ... first wire member; 7 ... second wire member; 8 ... outer tube; 9a,
9b ... baloon member; 11, 13 ... surgicd tool; 19 ... bending portion; 43a, 43, 443, 44D ...
first sheet member, second sheet member; 45a, 45b, 463, 46D ... first dit portion, second
dit portion; 40 ... first degassing prevention cap; 50 ... second degassing prevention cap;
60 ... level-difference liminating portion.
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Clams

[Clam 1]

A surgical tool insertion aid having atubular shape which aidsinsertion of a
surgicd tool into abody, comprising:

an inner tube into which the surgicd tool isinsertable and which isinsertable into
the surgical tool insertion ad; and

aplurdity of guide memberswhich are extended in an axid direction from adista
end sdeto aproxima end sidein an inner periphera surface of the surgicd tool insertion
ad,

wherein the inner tube comprises, on an outer periphera surface, an engaging
member which engages with the guide member to be made didable.
[Clam 2]

The surgica tool insertion aid according to claim 1, wherein:

the engaging member is provided from adistal end to a proximal end of the outer
periphera surface of the inner tube.
[Clam 3]

The surgica tool insertion aid according to claim 1, wherein:

the engaging members are provided at part of an areafrom the distal end to the
proximal end of the outer periphera surface of theinner tube, with at least one engaging
member being provided at the distd end.
[Clam 4]

The surgica tool insertion aid according to claim 1, wherein:

the outer peripherd surface of the inner tube is subjected to a hydrophilic treatment.
[Clam 5]

The surgica tool insertion aid according to claim 1, wherein:

the inner tube comprises afirst inner tube having afirst inner diameter, and a
second inner tube having asecond inner diameter.
[Claim €]

The surgica tool insertion aid according to claim 1, comprising:
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afirgt wire member which is embedded within a periphera wall of the surgica tool
insertion aid in an axid direction from the distal end side to the proxima end side thereof,
and whose proxima end portion can be grasped and operated so0 asto causethe surgica
tool insertion aid to bend in an arbitrary direction.
[Clam 7]

The surgica tool insertion aid according to claim 6, comprising:

afirst wirefixing device which temporarily fixes an operation of thefirst wire
member.
[Clam §]

The surgica tool insertion aid according to claim 1, comprising:

asecond wire member that isfixed in theinner tube and whose proxima end
portion can be grasped and operated so asto cause the inner tube to bend in an arbitrary
direction.
[Clam 9]

The surgica tool insertion aid according to claim 8, comprising:

asecond wire fixing device which temporarily fixes an operation of the second
wire member.
[Claim 10]

The surgica tool insertion aid according to claim 8, wherein:

the inner tube comprises, on adista end side, abending portion that can be bent by
an operation of the second wire member.
[Clam11]

The surgica tool insertion aid according to claim 10, wherein:

in theinner tube, bending directions of the bending portion are limited.
[Clam 12]

The surgica tool insertion aid according to claim 1, comprising:

afirgt degassing prevention cap which is mounted at aproxima end portion of the
surgicd tool insertion aid and which is capable of introducing the inner tube.
[Claim 13]

The surgica tool insertion aid according to claim 12, wherein:
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thefirst degassing prevention cgp comprises aflexible sheet member which blocks
the proxima end portion of the surgica tool insertion aid, and

the sheet member comprises adlit portion which penetratesin athickness direction
and which is provided for introducing the inner tube.
[Clam 14]

The surgica tool insertion aid according to claim 12 or claim 13, wherein:

the engaging member is provided from adistal end to a proximal end of the outer
periphera surface of the inner tube; and

the inner tube comprises, within afirst predetermined distance from the proximal
end thereof, alevel-difference diminating portion which fillsaleve difference between
the outer peripheral surface of the inner tube and an outer periphera surface of the
engaging member.
[Clam 15]

The surgica tool insertion aid according to claim 1, comprising:

a second degassing prevention cap which is mounted at aproxima end portion of
theinner tube and which is capable of introducing the surgical toal.
[Claim 16]

The surgica tool insertion aid according to claim 15, wherein:

the second degassing prevention cap is an opening and closing vavewhichis
capable of introducing the surgica tool.
[Clam 17]

The surgica tool insertion aid according to claim 1, comprising:

on an outer periphera sde of the surgica tool insertion ad, an outer tubewhichis
mounted in an advanceable and retractable manner with respect to the surgical tool
insertion aid, or isrotatably mounted with respect to the surgical tool insertion aid asan
axis.
[Claim 18]

The surgica tool insertion aid according to claim 17, comprising:
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two baloon members which are provided on the outer periphera surface of the
outer tube and which are contractible and expandable so as to protrude in an outer
periphery direction;

wherein apredetermined gap is provided between the two balloon members.





