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MEDICATL, SUTURING INSTRUMENT
Background

5 The present invention relates to a medical suturing
instrument which is used when suture thread fcr holding
the wall of an internal organ such as the stomach or
bladder from outside the body on the kody surface-side,
such as the abdominal weall, is introduced into the

10 internal organ, and when the suture thread is withdrawn

from ingide the internal organ.

People with a reduced function for ingesting food
orally under their own power due to advanced age or
15 i1llness (referred to herein as “patients”) are
administered with enteral feeding in which fluids and
nutrients are supplied using a gastrostcemy catheter.
When percutaneous endescopic gastrostomy (PEG) is used,
for example, a through-hole (e.g., a fistula such as a
20 gastric fistula) which runs through the patient’s
abdominal wall and the wall ¢f an internal organ
{stomach wall) is established, the gastrostomy catheter
is fitted into the through-hole, and the patient 1is
supplied with fluids through the gastrostomy catheter.
25
When the through-hole is established, the wail of an
internal organ which readily moves and the abdominal
wall are mnormally sutured and fixed wpercutaneocusly
using suture thread in order to simplify formation of
30  the through-hecle. Various kinds of medical suturing
instruments have been proposed for use in suturing and

fixing the internal organ wall and the abdominal wall.

An instrument of this kind which is disclosed is a
35 medicel instrument which houses, 1inside a case main
body, a feed-out mechanism for successively feeding out
towards the tip end a suture thread inserted Intoc a
suture thread insertion puncture needle 20 from the

base end therecf; and a projection mechanism for
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causing an annular member of a stylet accommodated
inside a suture thread gripping puncture needle 30 to
projecf from the tip end of the suture thread gripping
puncture needle 30 (see JP2009-213763A and Jpz2009-
5 21376é4n, for example). The medical instrument 1is
designed to make it possikle for only one practitioner
or for a practitioner and an assistant to efficiently

and safely tie a knot inside the body.
10 Summary

With medical instruments such as those disclosed in the
pricr art, the practiticner has to insert the suture
thread into the medical instrument, which increases the
15 amount of work for the practitioner. Furthermore, the
operation Lo insert the suture thread is often complex,
sc it is not a simple matter to perform. The following
operations are further needed with medical instruments
such as those disclosed in the prior art, namely: an
20 operation in which punctures are made in the stomach
from the abdominal wall using the suture thread
insertion puncture needle and the suture thread
gripping puncture needle, after which a stylet is
pushed in in order to form the annular shape of the
25 annular member; an operation in which an operating
roller is turned in order to insert the suture thread
into the stomach; and an operaticn in which a release
button is pressed in order to grip the suture thread
with the annular member, all of which make the

30 operating procedure more extensive.

The present invention, 1in accordance with some aspects
thereof, can provide a medical gsuturing instrument
which is far easlier Lo use and to handle.

35
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The medical suturing instrument according to the
present invention can comprise: a suture thread
introduction needle with which a suture thread is
introduced; a loop introduction needle which can be

5 mounted substantially parallel to the suture t{hread
introducticon needle at a prescribed distance therefrom;

a support part for supporting the suture thread
introducticon needle and the loop introduction needle; a
housing in which the - support part can be detachably

10 accommodated; a loop forming part which has a loop
fermed &at the +tip end thereof, and which can be
inserted into the loop introduction needle in such a

way as to be moblle therein; a suture thread feed
mechanism feor feeding out the suture thread from the

15 tip end of the suture thread introduction needle; an
operation part, provided in the housing, for receiving
practitioner operations; and a drive mechanism part for
transmitting the movement of the operation part to the
loop forming part and the suture thread feed mechanism,

20 and by means of the drive mechanism part: the movement
of the operation part can be transmitted to both the
loop forming part and the suture thread feed mechanism

and the loop and the suture thread are fed out from the

£ip end of the loop introduction needle and the tip end

25 of the suture thread introduction needle.

In the medical suturing instrument according to the
present invention, by means of the drive mechanism part
and the suture thread feed mechanism: the loop can be
30 accommodated inside the loop introduction needle while
the suture thread can be maintalined in a state of
having been fed out from the tip end of the suture
thread introduction needle, and as a result the suture
thread can be gripped at the tip end of the loop
35 introduction needle.

In the medical suturing instrument according to the

present invention, the suture thread feed mechanism
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comprises: a hollow member which can be fixed to the
base end of the support part in communication with the
suture thread introduction needle, and has the suture
thread inserted therein; a suture thread clamping
5 member for clamping the hollow member or the suture
thread according tc the position on the tip end side to
which said suture thread clamping member has been
moved; and a oguide, which can ke fixed to the base end
of the support part, for guiding the movement of the
10 suture thread clamping member in the forwards direction,
and when the operation part is operated, the drive
mechanism part causes the lcoop forming part to move
towards the tip end, while alsc pressing the suture
thread clamping member which can be positioned at the
15 base end side of the guide in order to cause said
suture thread clamping member to move towards the tip

end.

In the medical suturing dinstrument according to the
20 present invention, when the heollow member penetrates
the suture thread clamping member, the clamping of the
suture thread by the suture thread clamping member can

be released.

25 In the medical suturing instrument according tc the
present invention, when operation of the operation part
is released, the suture thread feed mechanism maintains
a state in which the suture thread has been fed out
from the tip end of the suture thread intreduction

30 needle and the c¢lamping of the suture thread by the
suture thread clamping member is released; the loop can
be accommodated inside the loop introduction needle;
and the suture thread can be gripped at the tip end of
the loop introduction needle.

35
The medical suturing instrument according to the
present invention comprises a cartridge provided with

the suture thread introduction needle, loop .
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introduction needle, support part, loop forming part
and suture tThread feed mechanism; and a main body
provided with the housing, operation part and drive
mechanism part, and the cartridge can be detachable

5 from the main body.

In the medical suturing instrument according to the
present invention the main body can be endowed with a
gun-type shape 1in which a gripping part is provided on

10 the housing; an elastic member which can be linked %o
the operation part can be provided inside the gripping
part, and when operation of the operation part is
released, the ocperation part returns to its original
state using the resilience of the elastic member.

i5
The medical suturing instrument according to the
present invention makes 1t possible to introduce a
suture thread inte an internal organ and te withdraw
sald suture thread £rom inside the internal organ in

20 esgsentially & single cperation, so the burden on . the
practitioner can be considerably reduced and ﬁhe ease

of use is markedly improved.

Brief Description of the Figures

25
Figure 1 1s a schematic external view showing one
exemplary configuration of the medical suturing
instrument according to a mcecde of embodiment of the
present invention;

30 PFigure 2 1is a schematic exploded wview showing the
situation whean the medical suturing instrument
according to a mode o¢f embodiment of the present
invention has been dismantied int¢ the main body and
the cartridge;

35 Figure 3 is a schematic view showing an enlargement of
the situaticon when the cartridge o¢f the medical
suturing instrument according to a mode of embodiment

of the present invention is fitted to the main body;
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Figure 4 is a schematic structural diagram showing an
exemplary configuration of the cartridge of the medical
suturing instrument according to a mode of embodiment
of the present inventiocon;

5 Figure 5 is a schematic partial enlarged view showing
an enlargement of the main parts of the cartridge of
the medical suturing instrument according to a mode of
embodiment of the present invention;

Figure 6 1s a schematic view showing in outline the
10 gsituation when the suturé thread clamping member of the

medical suturing instrument according to a mode of

embodiment of the present Invention i1is clamping the

suture thread;

Figures 7{(A), 7(B1), 7(B2), and 7(C) are schematic
15 views in cross section showing, in simplified form, the

operating procedure for the medical suturing instrument

according to a mode of embodiment of the present

invention; and

Figures 8(a)-8{c) illustrate the acticn of the medical
20 suturing instrument according to a mode of embodiment

of the present invention.
Detailed Description

25 A mode of embodiment of the present invention will be

described below with reference to the figures.

Figure 1 1s a schematic external view showing one
exemplary configuration of the  medical suturing
30 instrument according to a mode of embodiment of the
present invention (this will be referred to below
simply as the suturing instrument 100). Figure 2 1is a
schematic exploded view showing the situation when the
medical suturing instrument 100 has been dismantled
35 dintec a main body 10 and a cartridge 50. Figure 3 1s a
schematic view showing an enlargement of the situation

when the cartridge 50 is fitted to the main beody 10. A
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summary of the suturing instrument 100 will ©be

described with reference to Figures 1 — 3.

It should be noted that the size relationships of the
5 structural components may differ from the actuazl size
relationships in the figures below, including Figure 1.
In PFigure 1, in order to schematically show the state
of the suturing instrument 100 when seen from the side,
the loop introduction needle 55 and the suture thread
10 dintroduction needle 56 are shown divided into top and
bottem, although the loop introduction nesdle 55 and
the suture thread intrcduction needle 56 lie one over
the o¢ther. Furthermore, 1in the situation shown in
Figure 2, the cartridge 50 has been exemplarily shown
15 as being rotated through 90° in the axial direction.
The cartridge 50 1s exemplarily illustrated in further

detail in Figures 3 - &.

Overall structure of the suturing instrument 100
20
The suturing instrument 100 is typically used in order
to facilitate formation of a fistula for insertion of a
fistula catheter when suture thread for 1ifting the
wall of an internal organ such as the stomach or
25 bladder towards the abdominal wall and holding it in
place i1s introduced into the intermal organ from
outside the body. The suturing iInstrument 100 ca
comprise: a main body 10, and a cartridge 50 which is
detachable from the main body 10. It should be noted
30 that Figure 2 also shows suture thread 1 which is fed
out from the tip end (blade edge) of the suture thread
introduction needle 56 by means of a suture thread feed
mechanism 52. Furthermcre, the tip end side denotes the
side which is inserted intc the patient (patient side},
35 while the base end side denctes the side which 1is
operated by the practitioner (operation side). In the

description which follows, the tLip end side may alsc be
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referred to as forwards or the front, and the base end

side may also be referred to as backwards or the rear.

The suture thread 1 does not typically form part of the
5 suturing instrument 100, but it will ke described
briefly as it serves as an organopexy tool. The suture
thread 1 should be made of a material which is
sufficiently flexible that it can bend along bodily
tissues when Inserted inside the body, and which also
10 has sufficient tensile strength that it can 1ift
internal organs (nylon yarn, for example). Furthermore,
the suture thread 1 is typicaliy cut when removed from
the patient. For this reason, the suture thread 1 Is
preferably made of a material and has a diameter size
15 that can be cut by an instrument found in a medical
setting, such as scissors. Furthermore, the suturing
instrument 100 can be made to pierce the patient with
the suture thread 1 inserted up to the tip end of the
suture thread introduction needle 56.
20
The main body 10 typically forms the unit of the
suturing instrument 100 as a whole, minus the cartridge
50. The main body 10 typically comprises: a housing 11
which forms the outline of the main body 10 and in
25 which the cartridge 50 is detachably accommecdated; an
operation part 12, attached to the housing 11, for
receiving operations from the practitioner; and a drive
mechanism part 14, ({(see Figure 3} provided inside the
housing 11, for transmitting the movement of the
30 operation part 12 toc' a loop forming part 53 and the

suture thread feed mechanism 52 of the cartridge 50.

The housing 11 can be formed as a gun-type or shaped
housing which the practitioner can operate by holding
35 it like a gun. The housing 11 can comprise: a cartridge
accommodation part 1la provided with & space to
accommodate Che cartridge 50; and a gripping part 11b

which projects downwards from the lower surface of the
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cartridge accommodation part 1la and extends towards
the base end away from the cartridge accommodation part
1la. Moreovet, there is no particular limitation as to
the material frcoem which the housing 11 is made, and a
5 polyclefin such as polypropylene or polyethylene, or a
synthetic resin such as vinyl chloride or polycarbonate

may be employed.

The cartridge accommodation part 1lla has a space which
10 can accommodate the cartridge 50 (referred to below as
the space 16). The space 16 is formed with a volume
sufficient to allow the drive mechanism part 14 to move
forwards and backwards. This space 16 may function as a
guide for assisting the movement of the drive mechanism
1> part 14. Furthermore, the cartridge accommodation part
1la 1is open at the topr in order to accommodate the
cartridge 50. Moreover, a detachable cover part may be
provided on the space 16, and the top of the space 16
may be opened and closed by opening/closing the cover
20 part. The gripping part 1llb 1s the part which 1is

actually gripped by the practitioner during operation.

Furthermore, a fitting part 15 where a support part 51
of the cartridge 50 is detachably fitted is formed in
25 the cartridge housing part 1la. This fitting part 15
may ke formed by partitioning part of the tip end side
of the cartridge accommodation part 1la with a
partition plate or the like, for example. Furthermore,
the fitting part 15 should be formed with a shape that
30 corresponds to the cuter shape cof the support part 51
of the cartridge 50 so that the support part 51 does
not readily become detached. In addition, the fitting
part 15 1s open at the top so that the support part 51
of the cartridge 50 can be fitted. However, the fitting
35 part 1b may ke provided with a detachable cover part in
the same way as the cartridge accommodation part 1la,
and the top of the fitting part 15 may be opened and

cleosed by opening/closing the cover part. Moreover,
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when a cover 1s attached to the cartridge accommedation
part 1la, the cover of the cartridge accommodation part
1la and the cover of the fitting part 15 may be formed

as a single element or as separate elements.

It should be noted that Figures 1 and 2 show an
exemplary case in which the housing 11 1is a gun-type
housing, but this is merely an example and the shape
thereof is not limited to the shape depicted. The
10 housing 11 should have a shape which allows functioning

of the other componesnts which will be described below.

The cperation part 12 which is mounted on the gripping
part 11b of the housing 11 1s operated by the

15 practiticner when an organopexy tool ({the suture thiead
1} is dintroduced inte an internal organ using the
suturing instrument 100. The operation part 12 is
attached to the side surfaces at the front surface of

the gripping part 11b and can move forwards and

20 backwards. The movement of the operation part 12 is
transmitted to the loop forming part 53 and the suture
thread feed mechanism 52 of the cartridge 50, by way of

the drive mechanism part 14. The example depicted in
Figures 1 and 2 shows the situation when the operation

25 part 12 can be accommodated inside the gripping part
11b. Then, when the operation part 12 is operated so as

to be accommodated in the gripping part 1lb, in other
words when the operation part 12 is grasped together
with the gripping part 11b, the drive mechanism part 14

30 moves forwards; when the operation of the operation
part 12 is released, 1in other words when the grip on
the operation part 12 is relaxed, the drive mechanism

part 14 moves backwards.

35 Furthermore, the operation part 12 automatically
returns to its original state when operation thereof is
released. An elastic member such as a spring or rubber

which is linked to the operation part 12 is preferably
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provided inside the gripping part lib, and the
operation part 12 for which operation has been released
is moved forwards using the resilience of the elastic
member. When this structure is adopted, the operation
5 fo return the operaticn part 12 to its original state

is simplified, and the suture thread 1 can be placed in
a state in which it is running through the internal
organ wall and the abdominal wall in essentially a
single operation, which considerably reduces the burden

10 on the practitioner. Morecover, there is no particular
limitation as to the material frem which the cperation
part 12 1is made, and 1t may be made from the same
synthetic resin as the housing 11, or from a different
material to that of the housing 11.

i5
Figures 1 and 2 =show an exemplary shape for the
operation part 12 which the practitioner can operate by
grasping said operation part 12 with the whole of the
hand tcgether with the gripping part 1lb. By adopting a

20 shape such as this, the practitioner can carry out the
operaticn in a stable manner, so the ease of use is
improved. Moreover, the operation part 12 may be formed
by a trigger provided on the cartridge accommodation
part 1la or the gripping part 1ilb so that the

25 practitioner can operate the operation part 12 with a
finger. Furthermore, a button or a rod etc. projecting
from the cartridge accommodation part 1la or the
gripping part 1llb may be provided in order to function
as the operation part 12. -

30
The drive mechanism part 14 is typically placed between
the operation part 12 and the loop forming part 53 and
suture thread feed mechanism 52 of the cartridge 50,
the drive mechanism part 14 transmitting the movement

35 of the c¢peration part 12 to the loop forming part 53
and suture thread feed mechanism 52 of the cartridge 50.
The drive mechanism part 14 slides forwards when the

operation part 12 1is grasped by the practitioner



WO 2012/158878 PCT/US2012/038282

together with the gripping  part 1lb, and slides
backwards when the force applied to the operation part

12 18 released.

5 The drive mechanism part 14 typically comprises: a

linking part 14a which is linked to the operation part

12 and transmits the transmitted movement of the

operation part 12 to the loop forming part 53 and

suture thread feed mechanism 52 of the cartridge 50; a

10 loop drive part 14b, to which is detachably linked a

latching part 54 which is attacﬁed to a base end part

53a of the loop forming part 53, for moving the loop

forming part 53 aleng with the movement of the drive

mechanism part 14; and a pushing part 14c for pushing

15 the suture thread clamping member 52a of the suture

thread feed mechanism 52 along with the forward

movement of the drive mechanism part 14. The linking

part l4a may be provided at the base end side, the loop

drive part 14b may be provided at the tip end side, and

20 the pushing part 1l4c may be provided at the tip end

side. Furthermore, the loop drive part 14bh and the
pushing part ldc may be arranged horizontally.

Moreover, there 1s no particular limitation as tc the
25 shape of the drive mechanism part 14, Dbut it should
have a shape that allows it to slide backwards and
forwards in the space 16 and it should have a shape
which enables the movement of the operation part 12 to
e transmitted to the loop forming part 53 and suture
30 thread feed mechanism 52. For example, the drive
mechanism part 14 may have a structure in which one
side (the side which is not the operation part 12 side)
is forked (for example, a substantially L-shaped,
substantially Y-shaped, substantialiy T-shaped oz
35 substantially U-shaped planar shape, among others), and
one of the prongs of the fork can be linked to the loop
forming part 53, while the other prong can make contact

with the suture thread feed mechanism 52, and the other
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side (the operation part 12 side) can be linked to the
drive mechanism part 14. By doing so, it is possible to
transmit the movement of the operation part 12 to the
loop forming part 53 and suture thread feed mechanism
5 52, without adopting a complex shape for the drive

mechanism part 14 as a whole.

Furthermore, a guide for moving the drive mechanism
part 14 in a straight line forwards or backwards {(e.g.,
10 a groove inte which the drive mechanism part 14 £its)
may be formed within the space 16, The space 16 may
serve as the gulide. If the space 16 serves as the guide,
or if a guide is formed separately frcm the space 16,
the asize of the drive mechanism part 14 should
15 correspeond te the inner diameter of the guide. Mcreover,
there is no particular limitation as to the material
from which the drive mechanism part 14 is made, and a
polvolefin such as polypropylene or polyethylene, or a
synthetic resin such as vinyl chloride or rolycarbonate

20  may be employed.

In addition, the loop drive part 14b may comprise, for
example, a through-hole or a bore which is nect formed
as far as a penetration to/from which the latching part
25 54 can be attached/detached, or a ring part or a hook
part etc. through which the latching part 54 can pass
as a Sseparate member. Furthermore, the loop drive part
14 should have a structure such that the attached
latching part 54 is not readily removed, for example an
30 interlocking structure, a threaded structure and a
locking structure may be combined. In this case, the
latching part 54 should alsc have a structure

corresponding to the loop drive part 1l4b.

35 The pushing part 1l4c is provided in such a way as to
project from part of the tip end side of the drive
machanism part 14, and 1s preferably designed to

transmit only the forward movement of the operation
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part 12 which isg transmitted by way of the linking part
1l4a to the suture thread c¢clamping member 52a.
Furthermore, the pushing part 1l4c typically has an
internal space 17, and a hollow member 52Zb which can be
5 linked to the base end side c¢f the suture thread
introduction needle 56 (to be described,.later) which
can be accommcdated inside the internal space 17,
according to the forward movement of the drive
mechanism part 14. The hollow member 52b which has
10 passed through the suture thread clamping member 5Za
can be accommodated within the internal space 17. The
internal space 17 can be formed so as tec have a larger
inner diameter than the outer diameter of the hollow
member 52b of the suture threzad introduction needle 56.
15
Moreover, the members which make up the drive mechanism
part 14 (linking part 1l4a, locp drive part 1l4b, pushing
part ldc) may be formed as a single piece, or they may
be assembled as separate elements. Furthermore, the
20 linking part 14a may be split into a section which
links te the operation part 12 and a sliding sectioen,
and these sections then assembled. The drive mechanism
part 14 1s preferably constructed to be able to
transmit the movement of the operation part 12 to the
25 loop forming part 53 and suture thread feed mechanism
52 of the cartridge 50. For example, the drive
mechanism part 14 on the operation part 12 side may
comprise a suitable combination of members such as
gears and pulleys, springs or shafts etc.
30
The cartridge 50 will be described in detail next.
Figure 4 is a schematic structural diagram showing an
exemplary configuration of the cartridge 50. Figure 5
is a schematic partial enlarged view showing an
35 enlargement of the main parts of the cartridge 50.
Figure & is a schematic view showing in outline the
situation when the suture thread clamping member 52a is

clamping the suture thread 1. It should be noted that
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in Figures 4 and 5, the cartridge 50 has been rotated
through 90° in the axial direction from the mounted
state on the main bkody 10; the cartridge 50 in the
mounted state on the main body 10 is depicted for

5 convenience in a view from above.

As described above, the cartridge 50 can be detachable
from the main body 10. The cartridge 50 is preferably
configured in such a way that the state in which the
10 minimum length of suture thread 1 reguired for a single
suture (a state in which the suture thread clamping
merber 52a in a state of clamping the suture thread 1
is set at the base end side of the guide 52¢, and the
suture thread 1 extending towards the tip end from the
15 suture thread clamping member 52Z2a 1s accommodated in
the lumen of the suture thread Iintroduction needle 56}

is preset as the initial state.

The cartridge 50 can comprise: the support part 51
20 which can be detachably fitted to the fitting part 15
of the cartridge accommodation part 1la; <The suture
thread feed mechanism 52 with which the suture thread 1
can be fed out by means cf the drive mechanism part 14;
the loop forming part 53 which can be fed towards the
25  tip end of the loop introduction needle 55 and returned
inside the housing 11 by means of the drive mechanism
part 14; the latching part 54 which can be attached to
the base end part 53a of the loop forming part 53; the
loop introducticn needle 55 which typically has a lumen
30 for acccocmmodating the loop forming part 53 in such a
way that said lcoop forming part 53 can move forwards
and backwards; and the suture thread introduction
needle 56 which typically has a lumen for accommodating
the suture thread 1 in such a way that said suture

35 thread 1 can move forwards.

& material such as a synthetic resin, for example, 1is

preferably wused for the support part 51, which 1is
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_16,

typically shaped to enable fitting to the fitting part
15; a cuboid shape is used, for example. Twc through-
holes running from front to back are formed in the
support part 51. The loop Introduction needle 5% and

5 the suture thread introduction needle 56 are preferably
fitted in these through-hcles in such a way as to lie
substantially parallel to each other a prescribed
distance apart. As shewn in Figure 4, when the base end
part of the loop introduction needle 55 and the base

10 end part of the suture thread introduction needle 56
are inserted into the support part 51, the 1loop
introduction needle 55 and the suture thread
introduction needle 56 are preferably supported as a
single element by the support part 51.

15
The base end parts of the loop introducticn needle 55
and the suture thread Iintroduction needle 56 may or may
not pass through the support part 51. The base end
parts of the loop introduction needle 55 and the suture

20 thread dintroduction needle 56 may be fixed tc the
support part 51 beforehand. The shape of the support
part 51 is not limited to a cuboid shape, preferably it
should just correspond tco the shape of the fitting part
i5.

25
The suture thread feed mechaniam 52 1is preferably a
mechanism which moves 1in response to the movement of
the ocperation part 12 which 1is transmitted by way of
the drive mechanism pari 14, and feeds out the suture

30 thread 1 from the tip end (blade edge) of the suture
thread introduction needle 56. The suture thread feed
mechanism 52 can comprise: the suture thread clamping
member 52a which can move backwards and forwards when
it is pressed by the pushing part 1l4c of the drive

35 mechanism part 14; the hcllow member 52b which is fixed
to the base end side of the support part 51 so as to
communicate with the suture thread introduction needle

56, and which has the suture thread 1 inserted therein;
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and the guide 52c¢c which is fixed to the base end side
of the suppcrt part 51 and guides the forward movement
of the suture thread clamping member 52a. The suture
thread clamping member 52a 1s positioned at the hbase
5 end side of the guide 5Zc¢ when the cartridge 50 is in

its initial state.

The suture thread clamping member 52a 1is preferably
formed with a front-to-rear cut running through the
10 centre thereof, for example, and preferably i1t is
constructed in such a way that the hollow member 52b or
the suture thread 1 can be clamped by the cut (see
Figure 6). The suture thread clamping member 52a can be
moved forwards by means of the pushing part l4e. The
15 suture thread clamping member 52a can be designed to
clamp either the hollow member 52b or the suture thread
1 depending on the position thereof which changes
according to the movemsnt of the cperation part 12.
Furthermore, the suture thread clamping member 52a can
20 move forwards up to the point at which it comes into

contact with the base end face of the support part 51.

The suture thread clamping member 52a may comprise or
consist 5f an elastic element made of natural rubber or
25 synthetic rubber etc., or a ring made of a relatively
soft metal such as copper, for example. If the suture
thread clamping member 52a comprises, or consists of,
an elastic element, Lhe hollow member 52b or the suture
thread 1 can be clamped using the resilience thereof.
30 If the suture thread clamping member 52a comprises, or
censists of, an element such as a metal ring, the
hollow member 52k or the suture thread 1 can be clamped
using the plastic deformation thereof. The cut formed
in the suture thread clamping member 52a does not have
35 to ke a simple cut, and can include a slit-like hole or
a hole having a smaller inner diameter than the outer
diameter of the hollow member 52b and the suture thread

l, or similar.
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There 1s no particular Iimitation as to the shape of
the suture thread clamping member 52a provided that it
can move forwards along the guide 52c¢c. For example, if
5 the guide 52¢ 1is c¢ylindrical in shape, the suture
thread c¢lamping member 52Za should be a circular
columnar shape having an outer diameter which is
smaller than the inner diameter of the guilde 5Zc.
However, 1if the guide 52¢ is prismatic in shape, the
10 suture thread clamping member 52a may be a prismatic
shape having an outer diameter which 1s smaller than
the inner diameter ocf the guide 52c, or it may be a
columnar shape having a diameter such that there is no
front-to-rear or left-to-right rotation.
15
The hollow member 52k is preferably linked to the base
end side of the suture thread intreduction needle 56.
The hcollow member 52b preferably projects towards the
rear from the support part 51. The suture thread 1 is
20 preferably inserted into the hollow member 52b in the
same way as in the suture thread introduction needle 56.
The hollow member 52b can beover-mounted by the suture
thread clamping member 52a which has moved forwards.
The suture thread clamping member 52a which has moved
25 forwards can bepenetrated by the hcllow member 5Zb.
When the suture thresad clamping member 52Za has been
penetrated by the hollow member 52b, the clamping of
the suture thread 1 by the suture thread clamping
member 52a can bereleased.
30
It should be noted that an exemplary case has been
descrikbed here in which the hollecw member 52b is linked
tc the base end side of the suture thread introduction
needle 56, but the base end Seétion of the suture
35 thread introduction needle 56 may function as the
hollow member 52k. The hollow member 52b and the suture
thread introduction necedle 56 may be linked by way of
the through-hole in the support part 51 rather than
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being directly linked. The hollow member 52b may be
detachable from the support part 51 or 1t may be
fixedly attached thereto beforehand. TIf the hollow
member 52b is provided separately from the suture

5 thread introduction ne=edle 56, the hollow member 52b
should be holleow inside and may consist of a hollow
columnar member (cylindrical member ) or prismatic
member (rectangular cylinder). It 1s possible to form a
slit (or a cut) 1in part of the hollow member 52b so

10 that the hollow part and the outside are in

communicatlion.

Furthermore, there i1s no particular limitation as to
the axial length of the hollow member 52b as long as it
15 is sufficiently long to be able to release the clamping
of the suture thread 1 by the suture thread clamping
member 5Za which has been penetrated by the hollow
member 52b. The length of the hollow member 52b should
be egual to or greater than the front-to-rear length of
20 the suture thread clamping member 52a. The hollow
member 5Z2b can Dbe inserted inte the suture thread
clamping member 52a, so the outer diameter thereof
needs to be such as to allow insertion into the cut in
the suture thread clamping member 52a.
25
The guide 5Zc¢ can beformed as a hollow element and the
suture thread clamping member 52Za can beaccommodated in
the hollow part in such a way as to be able tc move
forwards. The guide 52c¢ preferably should not prcduce
30 any friction resistance to the movement of the suture
thread clamping member 52a. For example, it is possible
te reduce fricticon zresistance to the movement of the
suture thread clamping member 52a by forming a
plurality of heles (holes 57 shown in Figures 3 and 5)
35 wherecf the lengthwise direction lies in the front-to-
rear direction. A slit whereof the lengthwise direction
lies in the front-to-rear direction which has a width

allowing the insertion of the drive mechanism part 14
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may be formed in the guide 52c¢. If this 1is the case,
the drive mechanism part 14 typilcally does not strike
the base end of the guide 52¢ when it has moved
forwards. However, the choice of whether or neot to
5 employ a slit may be made according to the shape of the

drive mechanism part 14.

The lcop forming part 53 can beinserted into the loop
introduction needle 55 in such a way as to be able to

10 move forwards and backwards. The loop forming part 53
can comprise: a base end part 53a to which the latching
part 54 is fixed; a loop 53c which is fixed to the tip
end; and a rod-1like shaft 53b which connects the base
end part 53a and the loop 53c. The loop 53c is formed

15 from an elastic material and it reverts to an annular
shape when it has been fed out from the tip end of the
loop introduction needle 55, and changes to =&
substantially linear shape which can be accommodated
inside the leoop introduction needle 55 when it has not

20 been fed out from the tip end of the loop introducticn
needle bb,

When the loop 53c has been fed out from the tip end of
the loop introducticn needle 55, it preferably extends
25 in the direction of the suture thread introducticn
needle 56 in such & way that the suture thread 1 which
is fed out from the tip end of the suture thread
introduction needle 56 passes through the inside of the
loop 53c¢. The loop 53¢ may be fixed te the tip end of
30 the rod-like shaft 53b at a prescribed angle so as to
form a curved shape when it has been fed out from the
tip end of the loop introduction needle 55. This curved
shape may be such that when the loop 53c is seen from
the side the top part of the curved section projects
35 forwards, for example. TIf the loop 53c is formed with
this kind of shape, the suture thread 1 can be
positioned inside the loop b53c with greater certainty.

If the centre of the loop 53¢ lies cover the extension
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of the suture thread introduction needle 54, then when
the suture thread 1 extends straight forwards, said
suture thread 1 can be positioned inside the loop 53c

with greater certainty.

Although there is no particular limitation to the tip
end shape of the loop 53¢, it may be substantially V-
shaped or substantially U-shaped with the tip end at
the centre in order to narrow the distance between the
10 parts which grip the suture thread 1 (the substantially
V~shaped cor substantially U-shaped part). If this kind
of shape i1z adopted, the suture thread 1 which has been
fed out from the tip end of the suture thread
introduction needle 56 can be gripped more sgecurely.
15 The locp 53¢ may comprise, or consist of, a deformable
member, for example: stainless steel wire (high tensile
stainless steel for springs); plano wire (aickel-plated
or chromium-plated pianc wire); or superelastic alloy
wire (titanium-nickel allcy, copper-zinc allcy ({(or an
20 alloy containing beryllium, silicon, tin, aluminium or

potassium etc. therewith), nickel-aluminium alloy etc.).

The rod-like shaft 53b may be constructed using, among
other things, a metal (e.g. =stainless steel) or a

25 synthetic resin (e.qg. a polyolefin such as
polypropylene or polyethylene, or a fluororesin such as
PTFE. or ETFE). The rod-iike shaft 53b may comprise or
consist of a stylet or the like.

30 Furthermore, 1f the latching part 54 is fixed to the
base end part 53a, there is no particular limitation to
the method of fixing the latching part 54. For example,
the base end part 53a and the latching part 54 may be
fixed using adhesive or the like, or the latching part

35 54 may be provided with a notch, or similar structure,
and the base end part 53a may be fixed thereto by
fitting into said notch, or similar structure. The base

end part 53a may likewise be provided with a notch, or
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similar structure. and the latching part 54 may be
fixed thereto by fitting in the notch, or similar
structure. Moreover, when the lcop 53¢ is made of a
relatively rigid material, the rod-like shaft 53b and
5 the lcop 53¢ may be made of the same material. In such
configurations, the rod-like shaft 53b and the loop 53c
may be formed as a single element or as separate

elements.

10 The latching part 54 is preferably fixed tce the Dbase
end part 53a of the loop forming part 53 and 1is
preferably detachably fitted to the loop drive part 14b.
The latching part 54 1s typically made of a synthetic
resin or metallic material etc. and moulded toc a

15 predetermined shape (e2.g., a round cylindrical shape or
rectangular cylindrical shape, or a sheet shape etc.),
for example. The latching part 54 should have a shape
that can be easily fixed to the base end part 53a of
the loop forming part 53 and which can be easily

20 attached to or detached from the lcop drive part 14b.
The latching part has been described with the loop
drive part 1l4b, but there is no particular limitation
to the shape of the latching part 54, preferably it has
a structure corresponding to the loop drive part 14b.

25
The loop introduction needle 55 preferebly has a lumen
in which the loop forming part 53 is accommodated in
such a way as to be able to move forwards and backwards.
The base end of the loop introduction needle 55 is

30 typically fitted to the support part 51. The loop
introduction needle 55 is typically fitted to the
support part 51 in such a way that the axial centre
thereof is coincident with the axial centre of the loop
forming part 53. If the loop introduction needle 55 is

35 fitted to the support part 51 in this way, the loop
forming part 53 can be fed out and returned in a

straight 1line. The loop introducticn needle 55 may be
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formed from a metal such as stainless steel, for

example.

Furthermore, the loop introducticon needle 55 preferably
5 has a cutting surface, at the tip end, for piercing the
skin. The cutting surface may be formed by cutting the
loop introducticon needle 55 on 2 plane which obliquely
intersects the axial centre thereof. The <tip end .
cpening of the loop introduction needle 55 should be
10 oriented towards the suture thread intrcduction needle
56 so that the loop 53¢ of the lcop forming part 53
extends in the direction of the suture thread
introduction needle 56 in a reliable manner, as will be

described herein.

15
There is no particular limitation as to the shape of
the loop introduction needle 55 provided that it can
plerce the skin and allows the loop forming part 53 to
be inserted therein. For example, a needle of outer
20 diameter around 21 - 17 G ({preferably 20 - 18 G} and

length around 50 mm - 120 mm (preferably 70 - 90 mm)
may be used as the lcop introduction needle 55.
Furthermore, a bevelled part may be formed at the tip
end of the loop introduction needle 55 so as not to cut

25  the suture thread 1 when it is gripped. In addition, it
should be possible to adjust the position of the tip
end of the loop introduction needle 55 (the position
relative to the suture thread 1 which has been fed out)
through the position of the support part 51,

30 .
The suture thread introduction needle 56 has a lumen in
which the suture thread 1 can be accommodated in such a
way as to be able to move forwards. The base end of the
suture thread introduction needle 56 is fitted to the

35 support part 51. The suture thread introduction needle
56 is fitted to the support part 51 in such a way that
the axial centre thereof is coincident with the axial

centre of the suture thread feed mechanism 52. If the
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suture thread introduction needle 56 is fitted to the
support part 51 in this way, the suture thread 1 can be
fed out in a straight 1liné. The suture thread
introduction needle 56 may be formed from a metal such

5 as stainless steel, for example.

Furthermore, the suture thread introduction needle 56
typically has a cutting surface, at the tip end, for
piercing the skin. The cutting surface may be formed by
10 cutting the suture thread introduction needle 56 on a
plane which obliquely intersects the axial centre
therecf. There i1s no limitaticon as to the orientation
of the tip end opening of the suture thread
introducticn needle 56, but it preferakbly faces the

15 direction of the loop intrcduction needle 55.

Moreover, there is no limitation as to the shape of the
suture thread introduction needle 56 provided that it
can pilerce the skin and allows the suture thread 1 to

20 be inserted therein. For axample, a needle of outer
diameter around 21 - 17 G {preferabkbly 20 - 18 G) and
length around 50 mm - 120 mm (preferably 70 - 90 mm)
may be used as the suture thread introduction needle 56.
Furthermore, it should be possible to adjust the

25 position of the tip end of the suture thread
introduction needle 56 (the position relative to the
loop 53¢ which has been fed out) through the position
of the support part 51.

30 As described herein, the loop introduction needle b5
and the suture thread introduction needle 56 can be
supported in parallel by the support part 51 with a
prescribed distance therebetween. The distance between
the loop introduction needle 55 and the suture thread

35 introduction needle 56 should be set at the length over
which the abdominal wall and the internal organ wall
are to be fixed by the suture thread 1 (arocund 10 - 30

mm, for example). The patient’s akdominal wall and
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internal organ wall can be properly fixed by the suture
thread 1 if the distance betwesn the locop introduction
needle 35 and the suture thread introduction needle 56

ig within this range.

The cartridge 50 of the suturing instrument 100 may
also be provided with a plate part through which the
loop intreduction needie 55 and the suture thread
introduction needle 56 pass, although this is not shown
10 in the figures. When this plate part is moved towards
the tip end when the loop introduction needle 55 and
the suture thread introducticon needle 56 can be made to
plierce the patient’s skin, 1t serves to restrict
changes 1in distance Dbetween the loop introduction
15 needle 55 and the suture thread introduction needle 56.
When this plate part 1s provided, it 1is possible to
prevent any large changes in the distance between the
loop introduction needle 55 and the suture thread
introduction needle 56. Furthermore, the plate part
20 preferably does not obstruct the pilercing operation if
it can be moved forwards and backwards with respect to
the loop introduction needle 55 and the suture thread

introduction needle 56.

25 There 1s no limitation as to the planar shape of the
flat plate part, but it may be rectangular, circular or
polygonal. The tip end surface of the flat plate part
{the surface on the patient side) should be flat so as
not to irritate the patient’s skin. When this kind of

30 flat plate part is provided, the tip ends of a pair of
support rods extending parallel with the locp
intreduction neadle 55 and the suture thread
introduction needle 56 should be fixed to the flat
plate part. Provision of the support zrods typically

35  makes it possible to reduce the force transmitted from
the flat plate part tc the loop introduction needle 55
and the suture thread intrcduction needle 56.

Example
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Figure 7 is a schematic view in c¢ross section showing,
in simplified form, the operating precedure for the
suturing instrument 100. An exemplary, nen-limiting
5 operating procedure for the suturing instrument 100
will be - described with reference to Figure 7. Figuﬁe
7(A) shows the initial state of the suturing instrument
100 ({(which includes the state Dbefore the second and
subsequent operations); Figure 7(B1) shows the pushing
10 operation at the start of feeding-out of the loop 53c
and the suture thread 1; Figure 7{B2) shows the pushing
operation at the end of feeding-cut of the suture
thread 1; and Figure 7{C} shows the return operation
when the drive mechanism part 14 moves backwards. TL
15 should be noted that Figure 7 shows a more simplified
form of the suturing instrument 100 than the suturing

instrument 100 shown in Figures 1 - 6.

The suture thread 1 is preset in the cartridge 50
20 before said cartridge 50 i1s set in the mein body 10.
The practitioner then sets the cartridge 50 in the main
pody 10 as a preliminary operation of the suturing
instrument 100. In this operaticn, the practitioner
fits the latching part 54 inte the lcop drive part 14b
25 and fits the support part 51 into the fitting part 15

in order to sel the cartridge 50 in the main body 10.

(A) Piercing (initial state of the suturing instrument
100)
30
The practitioner first of all pierces the patient’s
body using the suturing instrument 100 in which the
cartridge 50 has been set in the main body 10. In this
operation, the suture thread 1 1is accommodated inside
35 the suture thread introduction needle 56 in such a way
as not to project from the tip end of the suture thread
introduction needle 56. Furthermore, the suture thread

clamping member 52a is pesitioned towards the base end
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of the guide 52c in a state in which the suture thread
1l is clamped, in other words a state in which 1t can

move forwards.

5 {Bl) Pushing cperation 1 (start of feeding-out of the
loop 53c and the suture thread 1)

Next, when the practiticner has pierced through into
the internal organ using the suturing instrument 100,
1¢  and then grips the operation part 12 with the suturing
instrument 100 still in place, the mocvement of the
operation part 12 is transmitted to the loop forming
part 53 and the suture thread clamping member 52a by
way of the drive mechanism part 14. The loop forming
15 part 53 and the suture thread clamping member 52Za then

start to move forwards.

When the operation part 12 i1s gripped by the
practiticner, the drive mechanism part 14 starts to
20 slide forwards. When the drive mechanism part 14 starts
to move forwards, the loop forming part 53 and the
suture thread clamping member 52Za of the suture thread
feed mechanism 52 also start to move forwards at the
same time. When the loop forming part 53 moves forwards
25 the loop 53c starts to be fed out from the tip end cof
the loop introduction needle 55. When the suture thread
clamping member 52a moves forwards, the suture thread 1
which 1s clamped by the suture thread clamping member
52a starts tc be fed out from the tip end of the suture
30 thread introducticn needle 5S6.

At the loop forming part 53 side, the movement of the
operaticon part 12 is transmitted to the loop forming
part 53 by way of the latching part 54 which is
35 provided at the base end part 53a of the loop forming
part 53, and the loop forming part 52 starts to move.
The loop forming part 53 is able to move forwards until

the sliding motion of the drive mechanism part 14 stops.
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This means that when the loop 53¢ has been fed cut from
the tip end of the loop introduction needle 55 and a
state is reached in which no external force is applied,
salid loop 53c is restored to an annular shape. The loop
5 53¢ 1is fed ocut from the tip end of the loop
introduction needle 55 and cpens out intc an annular

shape.

At the suture thread feed mechanism 52 side, the
10 movement of the operation part 12 is transmitted to the
suture thread clamping member 52a which is provided at
the base end side of the guide 52c by way of the
pushing part 1l4c of the drive mechanism part 14, and
the suture thread clamping member 52a which 1s pressed
15 Dby the pushing part 1l4c starts to move forwards along
the guide 52c¢c. The suture thread 1 also moves forwards
along the forwards direction of the suture thread
clamping member 52a. The suture thread 1 is inserted in
the cut in the suture thread clamping member 52a, such
20 that it 413 clamped by means of the suture thread
clamping member 52a and gripped in the suture thread
clamping member 52a, so the suture thread 1 moves
forwards as the suture thread clamping member 5>Z2a moves.
7 As the suture thread 1 moves forwards, the suture
25 thread 1 is fed out from the tip end of the suture

thread introduction needle 56.

Accordingly, the suture thread 1 is fed out from the
tip end of the suture thread introduction needle 56 at
30 substantially the same timing as the lcop 53¢ is fed
out, and passes through the inside of the loop b3c
which has returned teo an annular shape or 1is in the
process of returning to an annular shape. The suture
thread 1 starts to be fed out at substantially the same
35 timing as the timing at which the loop 53¢ is fed cout,
and the suture thread 1 can readily reach the state of
having passed through the inside of the loop 53c. It
should be noted that the suture thread clamping memnber
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52a ceontinues moving forwards until it runs into the

support part 51.

(B2) Pushing operation 2 (end of feeding-out of the
5 suture thread 1)

When the suture thread clamping member 52a is further
pressed by means of the drive mechanism part 14 after
having been penetrated by the hellow member 52b, the

10 hollow member 52k enters the suture thread clamping
member 5Z2a. When this happens, the clamping of the
suture thread 1 by the suture thread clamping member
52a 1s released and the suture thread 1 is freed. The
suture thread 1 stops moving forwards. In this state,

15 the suture thread clamping member 52a is moved forwards
until it comes into contact with the base end surface
of the support part 51. The suture thread 1 thexefore
remains in a state of having passed through the inside
of the lcop 53c.

20
{C) Return ocperaticn (backwards movement of the drive

mechanism part 14)

Next, when the practitioner lcosens his or her grip on

25 the operation part 12 to interrupt operation, the
movement of the operation part 12 is transmitted to the
loep forming part 53 by way of the drive mechanism part
14, and the loop forming part 53 starts to move
backwards. The drive mechanism part 14 starts toc move

30 backwards in respcnse to the movement of the operation
part 12, and as this happens the loop forming part 53
alsc starts to move bkackwards. When the loop forming
part 53 moves backwards, the loop 53c starts to be
accommodated inside the loop introduction needle 55,

35
In this operation, the suture thread 1 which has been
fed out from the tip end of the suture thread

intreducticon needle 56 is in a state of having passed
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‘through the loop 53c. When the loop 53c starts to move
backwards, the annular shape of the loopr 53c therefore
gradually becomes smaller and said loop 53c is drawn
towards the loop introduction needle 55 while grasping

5 the suture thread 1. In addition, when the loop 53c
moves bkackwards, the suturs thread 1 is ultimately
gripped at the tip end of the loop introduction needle
55,

10 Meanwhile, at the suture thread fesed mechanism 52 side,
the clamping force of the suture thread clamping member
52a is moved from the suture thread 1 to the hollow
member 52b, and this alone prevents a return to the
initial state. The suture thread clamping member 52a 1is

15 simply pressed forwards by means of the pushing part
l4c, so it is maintained in the pushed-forward state
without following the backwards movement of the drive
mechanism part 14. The drive mechanism part 14 and the
suture thread clamping' member 52a are ncot linked

20 together, so the hollow member 52b remains inside the
suture thread clamping member 52a which does not follow
the backwards movement of the drive mechanism part 14.
The suture thread 1 therefore remains free and the
suture thread 1 does not move backwards.

25
The operation part 12, drive mechanism part 14 and loop
forming part 53 return to the same positions as in the
initial state once the abobve series of operations has
been completed, but the suture thread clamping member

30 52a dees not return to its initial position, and the
loop 53c is in a state in which it is gripping the
suture thread 1. In this =state, when the loop
intreduction needle 55 and the suture thread
introduction needle 56 of the Suturing instrument 100

35 are withdrawn from inside the internal organ towards
the abdominal wall, the suture thread 1 is smoothly
guided because it 1s free, and the suture thread 1

assumes a state of having passed through the internal
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crgan wall and the abdominal wall in substantially a U-
shape. The practitioner then removes the cartridge 50
from the main body 10 and attaches ancother cartridge 50
to the main boedy 10, and by repeating the above
5 operations, the internal organ wall can be fixed in a

numpber of locations.

The suture thread 1 can be placed in a U-shape through
the internal organ wall and the abdominal wall simply
10 using a pushing operation and a return operation.
Finally, the series of operations to introduce lthe
suture thread 1 into the internal organ and to withdraw
it therefrom is completed by tTying together the two
ends of the suture thread 1 which has been withdrawn te
15 cutside the beody. After this, the cartridge 50 is
replaced and the internal organ wall and abdominal wall
can be fixed any number of times using the above
procedure. In this case too, the operation to replace
the cartridge 50 can be simplified and the burden on

20 the practitioner can be reduced.

Timing for feeding out the loop 53c and the suture
thread 1

25 This suturing instrument 100 makes it possible to
transmit the movement of the operation part 12 to the
locp 53c and the suture thread 1 at substantially the
same time. By doing so, the suture thread 1 can be
inserted inside the loop 53¢ with certainty, and the

30 suture thread 1 can be securely gripred. To be specific,
according te the suturing instrument 100, beth the loop
forming part 53 and the suture thread clamping member
5Z2a start to operate at the same time in response to
the movement of the operation part 12, and the suturé

35 thread 1 passes through the inside of the loop 53¢ as

it is formed into an annular shape.
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The suturing instrument 100 therefore makes it possible
te place the suture thread 1 so that 1t has passed
through the internal organ wall and the abdeminal wall
by means of what is essentially a single operation ({an

5 operation which involves gripping the operation part 12
and releasing the grip on the operation part 12), so
the working burden on the practiticner is considerably
reduced. Furthermore, with the suturing instrument 100
there is no need to insert the suture thread 1 into the

10 suturing instrument 100 and the procedure can be
started simply by setting the cartridge 50, which is
preset with the suture thread 1, in the main body 10,
so the operating burden for the practitioner 1s
considerably simplified.

15
Means for fixing an internal organ employing the

suturing instrument 100

Figure 8 schematically illustrates the action of the
20 suturing instrument 100. The action of the suturing
instrument 100 will be described in accordance with the
procedural flow employing the suturing instrument 100,
with reference to Figure 8. The description given here
relates to fixing a patient’s abdominal wall 101 and
25 internal organ wall 102 {the stomach wall, for example)

using the suturing instrument 100.

The practitioner first inserts an endoscope orally or
nasally into the patient’s stomach. The practitioner
30 then expands the internal organ by £illing the internal
organ with a gas (e.g., carbon dioxide). As a result,
the stomach wall 101 is placed in close contact with
the abdominal wall 102. WNext, the skin 103 1is
sterilized, incliuding the site to be pierced by the
35 loop introduction needie 55 and the suture thread
introduction needle 56. The position of the dinternal

organ is then confirmed by the light emitted from the
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endoscope, and a local anaesthetic is applied at this

site.

Next, the suturing instrument 100 is prepared: the loop
5 53c of the loop forming part 53 is accommodated inside
the loop introduction needle 55, and the suture thread
1 is accommedated inside the suture thread intreduction
needle 56, The cartridge 50 is set in the main body 10.
At this peint, the suture thread 1 is accommodated
10 inside the suture thread introduction needle 56 in such
a way as ncot tce preject from the tip end of the suture
thread introduction needle 56. The loop introduction
needle 55 and the suture thread introduction needle 56
cf the suturing instrument 1060 are then made to pierce
15 the patient’s abdominal wall 101, and the loop
introduction needle 55 and the suture thread
introduction needle 56 are made to project into the
internal organ from the internal organ wall 102 (Figure
8{a}).
20
Once this state has been confirmed, the practitioner
grips the operation part 12. The practitioner then
carries out the series of operations shown in Figure 7
and the suture thread 1 is exposed outside the body
25 {(Figure 8(b)}. The suture thread 1 1s in a situation of
passing threough the internal organ wall 102 and the
abdeminal wall 101 in a U-shape. Finally, the
practitioner ties the two ends of the suture thread 1
which has been withdrawn to outside the body (Figure
30 8(c)). The dinternal organ wall 102 and the abdominal
wall 101 are fixed by this‘ tying. The suturing
instrument 100 is then once again made to plerce the
body substantially parallel to the position of the tie
at a prescribed distance of around 20 - 30 mm, for
35 example, and the 1internal organ wall 102 and the

abdominal wall 101 are fixed.
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The suture thread 1 functions as an organcpexy tcool in
crder to fix the internal organ wall 102 and the
abdominal wall 101, so it is possible to easily form a
fistula which is used when inserting a fistula catheter.
5 In this process, the suturing instrument 100 can- be
used continuously if a number of cartridges 50 are

prepared in advance.

The suturing instrument 100 makes 1t possible to fix
10 internal organs any number of times simply by replacing
the cartridge 50, without the need to insert the suture
thread 1 into the suturing instrument 100 every time.
Furthermore, the suturing instrument 100 makes it
possible to pass the suture thread 1 in a U-shape
15 through the internal organ wall 102 and the abdominal
wall 101 simply by operating the operation part 12 (by
carrying out operations (A) - (C) above). Specifically,
the practitioner can pass the suture thread 1 through
the internal organ wall 102 and the abdominal wail 101
20 simply by carrying out an operation which involves
gripping the operation part 12 and an operation which
involves releasing the grip on the operation part 12,
so the work reguired of the practiticner <can be
considerably simplified. In addition, the loop 53¢ and
25 the suture thread 1 are fed out at the same time, so
the suture thread 1 can be inserted into the loop 53¢

with certainty.

Accordingly, the burden on the practitioner can be
30 considerably reduced and the ease of use is markedly
impreoved. Furthermore, the procedure itself can be
carried out very simply, and therefore not only is the
ease of use improved, but the ease o¢of handling 1is also
considerably improved. In addition to the procedure
35 bkeing simple, the suture thread 1 can alsc be securely
cripped by the loop 53¢, and therefore it is possible
o minimize the number of piercings made, so this not

only contributes to reducing the burden on the
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practitioner, but also to reducing the burden on the

patient.

Examples of other configurations of the suture thread

5 feed mechanism

In the example, the drive mechanism part 14 is provided
on the main body 10 side, but part of the drive
mechanism part 14 (for example, the section which
10 slides) may be provided on the cartridge 50 side. In
this case, when the cartridge 50 is fitted in the main
bedy 10, the drive mechanism part 14 on the cartridge
50 side and the drive mechanism part 14 on the main
body 10 side must be linkable. Furthermore, in the
15  example described above, the main body 10 is a gun-type
member, but this 1s not limiting and there is no need
to limit the main body 10 to a gun-type member provided
that it is a shape that can be easily held by the
practitioner. In addition, in the example described
20 above, the operaticns are carried out by gripping the
cperation part 12 and releasing the grip on the
cperation part 12, but there 1s no particular
limitation as to the shape or structure of +the
cperation part 12, provided that the procedure can be

25 carried out in essentially a single operation.
Key to Symbols

1 suture thread, 10 meain body, 11 housing,- 1lla
30 cartridge accommodation part, 1ib gripping part, 12
operation part, 14 drive mechanism part, I4a linking
part, 14k leoop drive part, 1l4c pushing part, 15 fitting
part, 16 space, 17 internal space, 50 cartridge, 51
support part, 5Z suture thread feed mechanism, 52a
35  suture thread clamping member, 52b hollow menmber, 52c
guide, 53 locp forming part, 53a base end part, 53b
rod-like shaft, 53c locop, 54 latching part, 55 lobp

introduction needle, 56 suture thread introduction
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needle, 57 hole, 100 suturing instrument, 101 abdominal

wall, 102 internal organ wall, 103 skin.
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.._37_
Claims
1. A medical suturing instrument characterized in
That it comprises:
5 a suture thread introducticn needle with which a

suture thread is introduced;

g loop dintroduction needle which is mounted
substantially parallel to the suture thread
introduction needle at a prescribed distance therefrom;

10 a support part for supporting the suture thread
introduction needle and the lcoop introduction needle;

a housing in which the support part is detachably
accommodated;

a loop forming part which has a loop formed at the

15 tip end fthereof, and which is inserted into the loop
introduction needle in such a way as to be mobile
therein;

a suture thread feed mechanism for feeding out the
suture thread from the tip end of the suture thread

20 introduction needle;

an operation  part, provided in the housing, for
receiving practitioner operations; and

a drive mechanism part for tLransmitting the
movement of the operation part to the loop forming part

25 and the suture thread feed mechanism, and

by means of the drive mechanism part: the movement
of the operation part 1s transmitted to both the loop
ferming part and the suture thread feed mechanism and
the lcop and the suture thread are fed out from the tip

30 end of the locp introduction needle and the tip end of

the suture thread introduction needle.

2. The medical suturing instrument according to
Claim 1, characterized in that, by means of the drive

35 mechanism part and the suture thread feed mechanism:
the loop is accommodated inside the locp
introducticn needle while the suture thread is

maintained in a state of having been fed out from the
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tip end of the suture thread introduction needle, and
as a result the suture thread is gripped at the tip end

of the lcoop introduction needle.

5 3. | The medical suturing instrument according to
Claim 1, characterized in that the suture thread feed
mechanism comprises:

a hollow member which is fixed to the base end of
the support part in communication with the suture

10 - thread introducticn needle, and has the suture thread
inserted therein;

a suture thread clamping member for clamping the
hollow member or the suture thread according to the
position on the tip end side to which said suture

15 thread clamping member has been moved; and

a guide, which is fixed tc the base end of the
support part, for guiding the movement of the suture
thread clamping member in the forwards direction, and

when the c¢peration part 1is operated, the drive

20 mechanism part causes the loop Iorming part to move
towards the +tip end, while also pressing the suture
thread clamping member which is positioned at the base
end side of the guide in order to cause said suture
thread clamping member to move towards the tip end.

25
4. The medical suturing instrument according to
Claim 3, characterized in that, when the hollow member
penetrates the suture thread clamping member, the
clamping of the suture thread by the suture thread

30 clamping member is released.

5. The medical suturing instrument according to
Claim 3, characterized in that, when operation of the
operation part is released,

35 - the suture thread feed mechanism maintains a state
in which the suture thread has been fed out from the

tip end of the suture thread introduction needle and
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the clamping of the suture thread by the suture thread
clamping member iz released;
the loop is accommodated inside the loop
introduction needle; and
5 the suture thread is gripped at the tip end of the

loop introduction needle,

6. The medical suturing instrument according to
10 cClaim 1, characterized in that it comprises
a cartridge provided with the suture thread
introduction needle, loop introduction needle, support
rart, lecop forming part and suture thread fead
mechanism; and '
15 a main body provided with the housing, operation
part and drive mechanism part, and

the cartridge is detachable from the main body.

20 7. The medical suturing instrument according to
Claim 6, characterized in that the main body is endowed
with a gun-type shape in which a gripping part is
provided on the housing; an elastic member which is
linked to the operation part is provided inside the

25 gripping part, and when operation of the operation part
is released, the operation part returns to its original

state using the resilience of the elastic member.
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