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Description

Titleof the Invention: TREATMENT-INSTRUMENT INSERTION AID

Technicd Fied
[0001]

The present invention rel ates to a treatment-instrument insertion aid for aiding
insertion of atreatment instrument such as an endoscope, forceps or the like when the

treatment instrument isinserted into a body.

Background Art
[0002]

Inthe medicd fied, when atreatment instrument isinserted into abody, a
treatment-instrument insertion aid is used to aid the insertion of the treatment instrument.
[0003]

Asthe treatment-instrument insertion aid, a multi-lumen tube endoscope has been
hitherto known, which includes plurd flexible tubes serving asinner tubesintegrally fixed
by aresnbody. Thetubesform animage guide conduit, alight guide conduit, achannel
conduit for atreatment, achanne conduit for air supply/water supply or thelike.

[0004]

It is said that according to the trestment-instrument insertion aid, since theflexible
tubes make it possible to secure the diameters and shapes of the conduits, the insertability
of atreatment instrument can be enhanced when the treatment instrument isin use (see

Patent Literature 1, for example).

Citation List
Patent Literature
[0005]
Patent Literature 1: Jgpanese Patent Laid-Open No. S62-167531



Summary of the Invention
Technical Problem
[0006]

However, the foregoing treatment-instrument insertion aid has a disadvantage that
it isimpossible to change the number, diameter, etc. of inner tubes.
[0007]

Therefore, it is conceivable to surround the periphery of the inner tube by an outer
tube having flexibility, and engage an engaged portion provided on the outer periphera
surface of the inner tube with an engaging portion provided on theinner periphera surface
of the outer tube.  In thisway, theinner tube can belocked at a predetermined placein
the outer tube.

[0008]

However, in a case where plurd engaging portions are provided on the inner
periphera surface of the outer tube so asto lock plurd inner tubes, there occurs a
disadvantage that when the outer tube is bent, the outer tube is not adequately bent because
theingde engaging portion and the outside engaging portion are different in curvature
radius from each other.

[0009]

An object of the present invention isto overcome the foregoing disadvantage and

provide atreatment-instrument insertion aid capable of adequately bending an outer tube.

Solution to Problem
[0010]

In order to attain the above object, according to the present invention, atrestment-
instrument insertion aid for aiding insertion of atreatment instrument into a body
comprises. an outer tube having flexibility and including a plurdity of guiding portions
tha are circumferentialy spaced gpart from one another on an inner peripheral surface and
extend in an axid direction from adistd end sdeto aproxima end side; aplurdity of rail
membersthat have flexibility, extend in an axid direction from the distal end sdeto the

proxima end side and include guided portions to be engaged with the guiding portions
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respectively; and an inner tube that has flexibility and includes an engaged portion to be
engaged with an engaging portion formed between the inner periphera surface of the outer
tube and the adjacent rail members, wherein each of the plurdity of rail membersisfixed
to the outer tube only at one place.

[0011]

According to the treatment-instrument insertion aid of the present invention, each
of the plurdity of rail membersisfixed to the outer tube only at oneplace. Therefore,
when the outer tube is bent, each rail member is bent according to the bending of the outer
tube. Accordingly, itispossibleto adequatdly bend the outer tube.

[0012]

In the trestment-instrument insertion aid of the present invention, it is preferable
that the plurdity of rail members are formed of amaterid harder than amaterid of the
outer tube.

[0013]

Inthis case, the outer tubeis easily bendable, and the shape of a second engaging
portion formed between the inner peripheral surface of the outer tube and the adjacent rail
members can be adequately secured.

[0014]

In the trestment-instrument insertion aid of the present invention, it is preferable
that the portion of the outer tube to which the plurdity of rail members are fixed is formed
of amaterid harder than the materid of the other portions of the outer tube.

[0015]

In this case, sincetherall members can be fixed to the portion of the outer tube
which isdifficult to be deformed, the shape of the second engaging portion formed
between the inner periphera surface of the outer tube and the adjacent rail members can be
adequately secured.

Brief Description of the Drawings
[0016]
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FIG. 1isa perspective view showing atreatment-instrument insertion aid according to an
embodiment of the present invention.

FIG. 2isacross-sectiond view taken aong an A-A lineof FIG. 1.

FIG. 3A isan exploded side view of an outer tube, etc.

FIG. 3B isacross-sectiond view of abent outer tube, etc.

FIG. 4A isan exploded view of an inner tube, etc.

FIG. 4B isaperspective view of abent inner tube of FIG. 4A, etc.

FIG. 5A isasdeview of aguide member.

FIG. 5B isacross-sectiond view taken dong aB-B line of FIG. 5A.

FIG. 5Cisacross-sectiond view taken dong aC-C line of FIG. 5A.

Description of Embodiment
[0017]

A treatment-instrument insertion aid 10 according to an embodiment of the present
invention will bedescribed.  The trestment-instrument insertion aid 10 isused to aid the
insertion of atreatment instrument (not shown) such as an endoscope, forceps, asurgica
knife or thelikeinto abody.

[0018]

Asshownin FIG.s1 and 2, the trestment-instrument insertion aid 10 mainly
includesinner tubes 20, an outer tube 30 and rail members40. Plurd rail members 40
arefitted to the outer tube 30, and one or plurd inner tubes 20 are inserted in the outer tube
30.

[0019]

The outer tube 30 isacylindrical body having flexibility, and has plura guiding
portions 31 which extend in the axid direction from adistd end sideto aproxima end
sdeontheinner surface.  The guiding portions 31 are dovetail grooves formed on the
inner wall surface of the outer tube 30, and formed at equd intervalsin the circumferential
direction on theinner wall surface.

[0020]
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In this embodiment, as shown in FIG. 2, the dovetall grooves are formed at
protruding portions protruding to the center axis, and have rectangular cross-sectiona
shapes a an opening portion and aback sde.  However, the shape of the dovetail
groovesisnot limited to the foregoing shape, but may be a substantidly trapezoidd shape
which spreads further to the back side than the opening portion, or may be rectangular at
the opening portion and substantidly circular on the back side or thelike.

[0021]

The outer tube 30 is composed of soft portions 30A and hard portions 30B
dternately coupled to one another inthe axia direction as shown in FIG.s 3A and 3B, the
soft portions 30A being formed of soft plagtic such as polypropylene or vinyl chloride or a
soft materid such as rubber while the hard portions 30B are harder than the soft portions
30A and formed of hard plastic such as ABS or polycarbonate or a hard materia such as
hard rubber. However, both the end portionsin the axid direction of the outer tube 30
include hard portions 30B.  The outer tube 30 may be constructed to be partidly or
wholly transparent or trand ucent.

[0022]

Asshownin FIG. 2, afirst wiremember 51 is embedded in the axia direction
from the distal end sideto the proxima end side on the peripherd wall portion of the outer
tube 30. Thefirst wire member 51 further extends rearwards from the proxima end
portion of the outer tube 30, and advance or retreat of the first wire member 51 is operated
by afirst wire member operating unit (not shown), whereby the outer tube 30 can be bent
inthe circumferentia direction to turn the distal end portion of the outer tube 30to a
desired direction.

[0023]

The shape of the first wire member 51 may be temporarily fixed by temporarily
locking the operation of the first wire member operating unit, for example by aratchet
mechanism, thereby maintaining the state where the dista end portion of the outer tube 30
isturned to the desired direction.

[0024]
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Therail members 40 are formed of ahard materia whichisthe same asor
equivaent to the hard materia of the hard portions 30B, for example, hard plastic such as
ABS or polycarbonate or ahard materid such as hard rubber, and constructed as el ongated
bodies having flexibility. Therail member 40 has aguided portion 41 which extendsin
the axid direction from the distal end side to the proximal end side on the outer surface
thereof. The guided portion 41 is aprotrusion formed on the outer surface of the rall
member 40. The guided portion 41 may be intermittently formed.

[0025]

In this embodiment, the protrusion isformed in such a shape engageable with the
guiding portion 31 of the outer tube 30, and the outside and neck portion thereof have
rectangular cross-sectional shapes.  However, the cross-sectiond shape of the protrusion
isnot limited to the foregoing shapes, and may be a substantialy trapezoida shape
spreading to the back side, or substantidly circular a the outside thereof and rectangular at
the neck portion.

[0026]

The dovetall grooveisformed by theinner periphera surface of the outer tube 30
and theright and |eft S de surfaces of the adjacent rail members 40, and this dovetail
groove constitutes an engaging portion 50.

[0027]

In this embodiment, the dovetail groove has the rectangular cross-sectiond view at
both the opening portion and the back side asshownin FIG. 2.  However, the cross-
sectiond shape of the dovetall groove may be a substantially trapezoida shapewhich
spreads further to the back side than the opening portion, or may be rectangular at the
opening portion and subgtantiadly circular on the back sde or the like.

[0028]

Asshown in FIG.s 3A and 3B, the dista end portions of the raill members 40 are
fixed to the hard portion 30B nearest to the distal end side of the outer tube 30 by adhesive
agent or the like while the guided portions 41 are engaged with the guiding portions 31,
but the other portions of the rail members 40 are not fixed to the outer tube 30. Asa
result, when the outer tube 30 is bent, the respective rail members 40 bend whilefollowing
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the bending of the outer tube 30, and thus the rail members 40 do not hinder the bending
of the outer tube 30.  Accordingly, the outer tube 30 can be bent while maintaining the
cross-sectiond shape.

[0029]

Furthermore, aguide pipe 32, an ar leakage preventing ring 33, ad avalve sheet 34
arefitted to the proxima end side of the outer tube 30.

[0030]

The guide pipe 32 isamember for connecting the outer tube 30 and the air leskage
preventing ring 33, and formed of metal such as stainless stedl or thelike, or ahard
materia suchasresin.  Theair leskage preventing ring 33 is adhesively fixed to the valve
sheet 34. Theair leakage preventing ring is detachably fitted to the guide pipe 32.

Plurd holes through which the inner tubes 20 areinserted are formed in the valve sheet 34.
[0031]

The guide pipe 32 isamember for connecting the outer tube 30 and the air leskage
preventing ring 33, and formed of metal such asstainlessor thelike. Theair leakage
preventing ring 33 is adhesively attached to the valve sheet 34. Theair leakage
preventing ring 33 is detachably fitted to the guide pipe 32.  Plurd holesthrough which
the inner tubes 20 areinserted are formed in the valve sheet 34.

[0032]

Asshownin FIG. 2, theinner tube 20 isacylindrica body having flexibility, and a
treatment instrument such as an endoscope, forceps or asurgica knifeisinsertableinto the
inner tube20. Theinner tube 20 may have one channd for inserting the treatment
instrument or two or more channds.  The outer periphera surface of the inner tube 20
may be subjected to a hydrophilic treetment.  According to hand manipulation, each
inner tube 20 can be inserted into and removed from the outer tube 30 whose inner
periphera surface is engaged with the rail members 40.

[0033]

In this embodiment, the inner tubes 20 have the same outer diameter, but the inner
tubes 20 having different outer diameters may be used.
[0034]
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Asshownin FIG.s4A and 4B, theinner tube 20 is composed of soft portions 20A
and hard portions 20B coupled to one ancther in the axid direction, the soft portions 20A
being formed of soft plastic such as polypropylene or vinyl chloride or asoft materia such
as rubber while the hard portions 20B are harder than the soft portions 20A and formed of
hard plastic such as ABS or polycarbonate or ahard materid such ashard rubber.  Both
the end portionsin the axia direction of theinner tube 20 include hard portions 20B, and
an intermediate portion between these hard portions 20B includes a soft portion 20A.
[0035]

Referring dso to FIG. 2, theinner tube 20 has an engaged portion 21 whichis
didably engageabl e with an engaging portion 50 from the distal end to the proximal end of
the outer peripheral surface of theinner tube 20, and ascae (not shown) for grasping the
insertion depth.

[0036]

In this embodiment, the engaged portion 21 is arectangular wide protrusion
protruding to the outer periphera surface of the inner tube 20, but it has any shape insofar
asit is engageabl e with the engaging portion 50.

[0037]

The engaged portion 21 is continuoudy provided from the distal end to the
proximal end of theinner tube 20. However, the engaged portion 21 may be
intermittently provided at apart of the portion between the distal end and the proxima end
of the outer periphera surface of theinner tube 20, and may be provided at least only at
the distal end.

[0038]

A second wire member 52 is embedded in the axial direction from the distal end
sideto the proxima end sidein the engaged portion 21 of theinner tube 20. The second
wire member 52 further extends rearwards from the proxima end portion of the inner tube
20, and advance and retreat thereof can be performed by adide knob 25 (an operating unit
for the second wire member).  The second wire member 52 may be merely fixed to the

inner tube 20, and it may be embedded on the peripherd wall portion of the inner tube 20
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instead of being embedded in the engaged portion 21, or adhesively fixed to the outer
periphera surface of the inner tube 20.
[0039]

A bendable swing pipe (abending member) 22 and anose cover 23 (see FIG.s4A
and 4B) arefitted to the distd end portion of the inner tube 20.

[0040]

The swing pipe 22 isformed of ahard materid whose hardnessis equd to or
harder than that of the hard portion 20A of the inner tube 20, for example, metal such as
sanlesssted or thelike. Plurd dits22aextending in the axid direction areformed in
theswing pipe22.  In thisembodiment, athin wall part(s) may be formed in place of
formation of thedits22a.  Asaresult, the swing pipe 22 iseasly bendableonly ina
specificdirection.  The second wire member 52 passes outs de the swing pipe.

[0041]

The nose cover 23 isfixed to the dista end portion of theswing pipe22. The
nose cover 23 isformed of a soft materia softer than the hard material congtituting the
swing pipe 22, for example, soft plastic such asvinyl chloride, rubber or thelike. Since
the nose cover 23 isformed of the soft materia, the nose cover 23 does not damage tissues
even when it comesinto contact with thetissues. Thedista end portion of the second
wire member 52 isfixed to the nose cover 23.

[0042]

On the other hand, afirst dide pipe 24, adide knob 25, adide stopper 26, asecond
dide pipe 27 and a deseration preventing valve 28 arefitted to the proxima end portion of
the inner tube 20.

[0043]

Thefirgt dide pipe 24 is connected to the rear end portion of the inner tube 20, and
inserted in the air leakage preventing ring 33 (see FIG.s3A and 3B). Asaredult,arina
body cavity can be prevented from leaking from places where the inner tubes 20 of the
outer tube 30 are not inserted, or from the outer peripheral portions of the inserted inner
tubes 20.

[0044]
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Thedista end side of the first dide pipe 24 includes ahard portion 24A formed of
ahard materia whose hardnessis equad or equivaent to the hardness of the hard portion
20B of the inner tube 20, and the rear end side of the first dide pipe 24 includes a semi-
hard portion 24B formed of a semi-hard material such as elastomer, polyurethane or the
like whose hardnessis softer than the hard portion 20B of the inner tube 20 and harder
than the soft portion 20A.  When the plurd inner tubes 20 areinserted into the outer tube
30, the semi-hard portions 24B can prevent the interference among the inner tubes 20.
[0045]

The rear end portion of the second wire member 52 isfixed to the dide knob 25.
The dide knob 25 is congtructed to be freely didable with respect to the second dide pipe
27, and can be locked at adesired position with respect to the second dide pipe 27 by the
dide stopper 26.

[0046]

The deaeration preventing valve 28 can prevent occurrence of air leakage from a
body cavity, for example, an abdomina cavity from the inner tubes 20 in which no
treatment instrument isinserted.  The deaeration preventing vave 28 isfreely detachably
fitted to the rear end of the second dide pipe 27.

[0047]

When the distal end portion of theinner tube 20 protrudes from the distal end of
the outer tube 30, the second wire member 52 bends the swing pipe 22 to turn the distal
end portion of the swing pipe 22 to adesred direction. When the distd end portion of
theinner tube 20 does not protrude from the distal end of the outer tube 30 and the inner
tube 20 is accommodated in the outer tube 30, the second wire member 52 can bend the
outer tube 30 while following bending of the inner tube 20.

[0048]

The shape of the second wire member 52 may be temporarily fixed by temporarily
locking the operation of the dide knob 25, for example by a ratchet mechanism, thereby
maintaining the sate where the distal end portion of the inner tube 20 or the outer tube 30
isturned to adesired direction.

[0049]
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Engaged portions 61 of guide members 60 are engaged with the engaging portions
50 with which the engaged portions 21 of the inner tubes 20 are not engaged.
[0050]

Asshown in FIG.s 5A to 5C, the guide member 60 is an € ongated member
including adistal end sde portion 60A at which the engaged portion 61 to be engaged
with the engaging portion 50 isformed inside, and aproximal end side portion 60B. The
distal end side portion 60A isformed of a semi-hard materid such as eastomer,
polyurethane, awire or a copper wire which is softer than the hard portion 20B of the
inner tube 20 and harder than the soft portion 20A.  The proxima end side portion 60B is
formed of ahard materia whose hardnessis equa or equivaent to the hard portion 20B of
the inner tube 20.

[0051]

In this embodiment, the engaged portion 61 is arectangular wide protrusion
protruding to the outer periphera surface of the inner tube 20, but it may have any shape
insofar asit is engageable with the engaging portion 50.  The main body portion 62 of the
dista end sde portion 60A hasatoroidd cross-section.  The proximal end side portion
60B has a substantidly triangular cross-section having acircular hole at an apex thereof.
[0052]

According to the treatment-instrument insertion aid 10 of this embodiment, the
engaged portions 21 of the inner tubes 20 are did while engaged with the guiding portions
31 extending inthe axia direction from the distal end sde to the proxima end side,
whereby the inner tubes 20 can be smoothly inserted and pulled out while maintaining the
positions of theinner tubes 20 in the outer tube 30, and a desired treatment instrument can
be used.

[0053]

As described above, according to the trestment-instrument insertion aid 10 of this
embodiment, each of the plura raill members 40 isfixed to the hard portion 30B nearest to
thedistal end of the outer tube 30.  Therefore, when the outer tube 30 is bent, the
respective rall members 40 are bent according to the bending of the outer tube 30 as shown
INFIG. 3B. Accordingly, itispossibleto adequatdly bend the outer tube.
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[0054]

Furthermore, sncetherall members 40 are formed of amateria harder than the
soft portion 30A of the outer tube 30, the outer tube 30 is easily bendable a the soft
portion 30A, and aso the shape of the engaging portion 50 formed between the inner
peripherd surface of the outer tube 30 and the adjacent rail members 40 can be adequatdly
Secured.

[0055]

Furthermore, since the rail members 40 arefixed to the hard portion 30B of the
outer tube 30 which is difficult to be deformed, the shape of the engaging portion 50
formed between the inner peripherd surface of the outer tube 30 and the adjacent rail
members 40 can be adequately secured.

[0056]

The embodiment of the present invention has been described above.  However,
the present invention is not limited to the above embodiment, and the configuration and
form of the assembled device may be appropriately modified. Furthermore, the soft
materid, the hard materid and the semi-hard materid may be materids obtained by

changing the blending of the same kind of resin to adjust softness and hardness.

Reference SignsList
[0057]

10 ... treatment-instrument insertion ad, 20 ... inner tube, 20A ... soft portion,
20B ... hard portion, 21 ... engaged portion, 30 ... outer tube, 30A ... soft portion,
30B ... hard portion, 31 ... guiding portion, 40 ... rail member, 41 ... guided portion,
50 ... engaging portion, 51 ... first wiremember, 52 ... second wiremember, 60...
guide member, 61 ... engaged portion
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Clams

[Clam 1]

A treatment-instrument insertion aid for aiding insertion of atreatment instrument
into abody comprising:

an outer tube having flexibility and including aplurdity of guiding portions that
are circumferentialy spaced apart from one another on an inner peripherd surface and
extend in an axid direction from adistal end sdeto aproxima end side;

aplurdity of ral membersthat have flexibility, extend in an axia direction from
the distal end sideto the proxima end side and include guided portions to be engaged with
the guiding portions respectively; and

an inner tube that has flexibility and includes an engaged portion to be engaged
with an engaging portion formed between the inner peripheral surface of the outer tube
and the adjacent rall members,

wherein each of the plurdity of rail membersisfixed to the outer tube only at one
place.

[Clam 2]

The treatment-instrument insertion aid according to claim 1, wherein the plurdity
of rall members are formed of amaterid harder than amaterial of the outer tube.
[Clam 3]

The trestment-instrument insertion aid according to claim 2, wherein a portion of
the outer tube to which the plurdity of rall members arefixed is formed of amaterid
harder than the materid of the other portions of the outer tube.





