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Abstract
A medical suturing material which 1i1s 1loaded into an
automatic suturing device having a staple line when used. The
medical suturing material which 1s 1loaded into an automatic
suturing device having a staple line when used, the medical
suturing.material having: a main suturing material on which a
shape maintaining support member made of a film or a sheet having

rigidity is superposed.

The main suturing material 1s unwoven fabric such as felt,
woven fabric or a knit cloth having somewhat flexibility and
stretchability. In particular, bioabsorbable polymer, such as
polyglycolic acid or a portion of an tissue of an organism is
embloyed. The shape maintaining support member is made of a
material having rig'idity which cannot be deformed even if
somewhat heavy load is applied. For example, plastic, métal or

paper formed into a sheet or a film is employed.
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DESCRIPTION

Medical Suturing Material
Technical Field
The present invention relates to a medical suturing material
which 1s sutured to, for example, an excised portion of a tissue
of an organism, and more particularly, to an medical suturing

material of a type arranged to be loaded into an automatic
suturing device.
Background Art

Excision of a diseased part of a tissue of an organism
generally 1s performed by a surgical operation. In order to
reduce burden of a patient, the operation has been performed with
an endoscope.

For example, an excision operation using an automatic
suturing device has been performed. The automatic suturing
device is introduced into the organism through a perforation to
excise the diseased part and suture the excised portion. By
using the medical suturing material, an advantage can be realized
in that the necessity of incision of the diseased part can be
eliminated. Therefore, the automatic suturing device has, at the
leading end thereof, a suturing mechanism portion for holding the
excised portion of the tissue of an organism. Moreover, the
suturing mechanism portion has a plurality of staple lines for
performing the suturing operation and a cutting mechanism, such

as a knife, for cutting the tissue of an organism.
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As a matter of course, use of the automatic suturing device
in the surgical operation is advantageous in shortening the time
required to complete the suturing and incision operations and in
simplifying the operation.

In a case where the automatic suturing device is used when
an operation of a weak tissue, such as the lung, the branch, the
liver, the alimentary canal or the 1like 1is performed, the
suturing operation using the staples has a risk that the tissue
tears. In a case of an operation of, for example, the lung,
there is a risk that air leakage takes place. Since the air
leakage 1s a fatal problem for the patient, reliable prevention
is required.

Accordingly, a method has been employed in which a suturing
material is previously loaded into the automatic suturing device
so as to be sutured to the excised portion of the tissue of an
organism.

In this case, a contrivance is required to enable the
suturing material to be loaded into the automatic suturing device
so as to reliably be brought to the diseased part. For example,
a structure has been suggested in which a knit cloth having
flexibility is placed on a felt-type suturing material, followed
by sewing the two side lines with tacking threads to form a
cylindrical shape.

However, the suturing material formed by sewing the knit

cloth having flexibility with the sewing thread so as to be
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loaded into the automatic suturing device can be contracted into
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the direction of insertion when the automatic sutufing device 1is
inserted into the organism to be brought to the diseased part,
thus resulting in the suturing material being displaced to the
base portion of the automatic suturing device or being turned
around the automatic suturing device. That 1s, a problem of

twisting takes place.

If the suturing material is displaced or turned, appropriate
treatment cannot smoothly be performed. In particular, an

operation of a type which 1is performed with an endoscope

encounters a critical problenmn.
Disclosure of the Invention

In view of the foregoing, an object of the present invention
l1s to provide a medical suturing material which is capable of
preventing displacement and turn when an automatic suturing
device is inserted, for example, capable of reliably preventing
alr leakage when used in an operation of the lung.

To achieve the foregoing object, a medical suturing material
according to the present invention is loaded into an automatic
suturing device having a staple line when used, the medical
suturing material including: a malin suturing material on which
a shape mainté.ining support member made of a film or a sheet
having rigidity is superposed, wherein the main suturing material
and the shape maintaining support member are joined together by

sewing by using suturing threads along the two widthwise side
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ends thereof to be formed into a cylindrical shape so as to be
loaded into the automatic suturing device having the staple line.

The suturing material according to the present invention has
the main suturing material which may be a material, such as
unwoven fabric such as felt, woven fabric or a knit cloth if it
has somewhat flexibility and stretchability.- A known material
may be employed. In consideration of the state after the
operation, it is preferable that bioabsorbable polymer, such as
polyglycolic acid, or a portion of a tissue of an organism, for
example, the organ protective film, such as the heart sac, be
employed.

The shape maintaining support member is made of a material
having rigidity which cannot be deformed even somewhat heavy load
1s applied. For example, plastic, metal or paper formed into a
sheet or a film is employed.

The shape maintaining'support member cannot be deformed even
applied with external force. Therefore, the suturing material
formed by the shape maintaining support member into a bag shape
l1s free from displacement taking place attributable to shrinkage
in the insertion direction when the automatic suturing device is
inserted.

The suturing material is formed into a shape adaptable to
the automatic suturing device by the shape maintaining support
member and the shape can be maintained by the rigidity of the

shape maintaining support member. Therefore, unintentional turn
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(twisting) can be prevented.

Brief Description of Drawings

Fig. 1 is a schematic perspective view showing an example

of a suturing material according to the present invention;

Fig. 2 1is a schematic perspective view showing another

example of the suturing material according to the present

invention;

Fig. 3 is a schematic perspective view showing an example

of an automatic suturing device in which the suturing material

1s used;

Fig. 4 is a schematic plan view showing an essential portion
of a suturing mechanism portion of the automatic suturing device:

Fig. 5 is a schematic perspective view showing a state where
the suturing material has been loaded into the automatic suturing
device;

Fig. 6 is a schematic perspective view showing a state of
& suturing operation by using the automatic suturing device;

Fig. 7 is a schematic perspective view showing a state where

the suturing treatment has been completed; and

Fig. 8 is a schematic perspective view showing another

example of the suturing material according to the present

invention in which an end is closed.

Best Mode for Carrying Out the Invention

Preferred embodiments of the present invention will now be

described in detail with reference to the drawings.



Embodiment 1

A medical suturing material 1 according to this embodiment,
as shown in Fig. 1, is formed by comblning one main suturing
material 2 made of felt (for example, NEOVEIL which is trade name
of Gunze Kabushiki Kaisha) composed of, for exXxample absorbable
polyglycolic acid and a shape maintaining support member 3 in the
form of a plastic sheet by sewing.

The main suturing material 2 may be a known suturing
material as well as the bioabsorbable polymer, such as the
absorbable polyglycolic acid. For example, a portion of a tissue
of an organism, such as an organ protective film exemplified by
the heart sac, may be employed.

Also the shape maintaining support member 3 is not limited
to the plastic sheet. A material, such as a metal sheet or
paper, having somewhat rigidity, may be employed.

Each of the main suturing material 2 and shape maintaining
support member 3 is formed into an elongated shape having a
length which is substantially the same as that of a loading
portion of an automatic suturing device to be described later.
The main suturing material 2 and shape maintaining support member
3 are connected to each other by sewing with two suturing threads
4 and 5 along the widthwise side portions thereof.

It is preferable that the suturing threads 4 and 5 be SO-
called monofilaments in view of easy drawing, while the material

of the same may be determined arbitrarily. For example, an
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bioabsorbable polymer thread or a polyamide thread (a so-called
nylon thread) having excellent sliding characteristic may
preferably be employed.
The ends of the suturing threads 4 and 5 may be made as it

1s so as to individually be removed from the main suturing

sewing operation has been completed. As an alternative to this,
& stopper, such as a knot, may be formed at an end adjacent to
the shape maintaining support member 3 to enable the suturing
threads 4 and 5 to be removed simultaneously with removal of the
shape maintaining support member 3 after the sewing operation has
been completed.

Assuming that the width of the main suturing material 2 is
Wl and that of the shape maintaining support member 3 is W2, a
relationship W1 < W2 is held in this embodiment. That 1s, the

shape maintaining support member 3 is wider than the main

suturing material 2 .

and the rear side is covered with the shape maintaining support
member 3 to stabilize the state of loading. As a result, turn
of the material can be prevented when it is loaded into the
automatic suturing device.

In particular, when the shape maintaining support member 3

made of the plastic sheet is, as shown in Fig. 2, subjected to
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a bending work to have an outer shape which coincides with the
loading portion of the automatic suturing device, the state of
loading can significantly be stabilized. Thus, the turn can
reliably be prevented.

As a matter of course, the structure is not limited to this.
A structure may be employed in which, for example, the width of
the main suturing material 2 is made to be larger than that of
the shape maintaining support member 3 to somewhat cover the
shape maintaining support member 3.

The medical suturing material having the above-—-mentioned
structure 1s loaded into the automatic suturing device. The
structure of the automatic suturing device and the method to use
the medical suturing material according to this embodiment will
now be described.

As shown 1in Fig. 3, the automatic suturing device has, at
the leading end of a shaft 11 thereof, a suturing portion 12
which can be opened/closed. The automatic suturing device has,
in the base portion thereof, an operation portion 13 which is
arranged to be held and with which operation of the automatic
suturing device is performed.

As shown in Fig. 4, the suturing portion 12 has a suturing
mechanism portion 12a on which a cartridge accommodating staples
and a knife blade are mounted; and a jaw portion 12b for holding
a tissue of an organism. A plurality of (3 lines x 3 lines = 6

lines) of staple lines 14 and knife scanning line 15 face the
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holding surface of the suturing mechanism portion 1l2a.

The automatic suturing device 1is introduced into the
organism through an attachment called a "surge boat". That is,
the surge boat 1s attached to a perforation formed in the
organism, and then the shaft 11 of the automatic suturing device
1s 1nserted into the organism through the surge port. As a
result, the perforation formed in the organism can be sealed up.

The medical suturing material 1 1s loaded into the suturing
portion 12 of the automatic suturing device when used. Fig. 5
shows a state where the suturing material 1 has been loaded into
the suture portion 12 of the automatic suturing device such that
the suturing material 1 1s attached to the suturing mechanism
portion 1Z2a and jaw portion 12b.

The suturing material 1 can smoothly be 1loaded into the
suture portion 12 by sliding the suture portion 12 along the
shape maintaining support member 3 made of a plastic sheet. In
a case where the shape maintaining support member 3 is bent to
have a rectangular shape to coincide with the shape of the suture

portion 12, loading can easily be performed by using the rear

flat surface.
In the above—mentioned state, the automatic suturing device
1s 1nserted into the organism through the surge boat as described

above to be brought to the diseased part. Since the suturing

material 1, to be loaded into the automatic suturing device, has

a shape reinforced by the shape maintaining support member 3 at



2194170

10
this time, displacement and twisting can be prevented.
After the suture portion 12 has been introduced into the
diseased part, the excised portion of the tissue of an organism
20 1s held by the suturing mechanism portion 12a and jaw portion

12b, as shown in Fig. 6. As a result, the excised portion is
covered with the main suturing material 2.

Then, an operation lever 13a provided for the operation
portion 13 of the automatic suturing device is operated so that
staples are driven through the operation portion 13.

As a result, the staples are driven along the excised
portion of the tissue of the organism 20 so that the suturing
treatment 1is performed. Simultaneously, the main suturing
material 2 of the suturing material 1 loaded into the suture
portion 12 is pressed against the excised portion of the tissue
of the organism 20 so as to be sutured by the staples.

The main suturing material 2 serves as a reinforcing member
when the suturing operation is performed. By suturing the cut
portion of the tissue of the organism 20 through the main
suturing material 2, tearing of the tissue can be prevented.
Thus, for example, an excision operation of a great sacculus
alveolaris can be performed without air leakage.

Then, the knife provided for the suturing mechanism portion

lza is scanned along the scanning lines 15 to cut the tissue of

the organism 20 and the main suturing material 2.

After the suturing operation has been performed, the
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automatic suturing device is removed, and excess portions, that
is, the shape maintaining support member 3 is removed from the
organism. The shape maintaining support member 3 can be removed
by removing the suturing threads 4 and 5 connecting the main
suturing material 2 and the shape maintaining support member 3
to each other by sewing so that they are removed. Then, the
shape maintaining support member 3 is removed from the organism.
In the case where the stopper, such as a knot, is provided for
the end adjacent to the shape maintaining support member 3, the
suturing threads 4 and 5 may be removed simultaneously with
removal of the shape maintaining support member 3 after the
suturing operation has been completed.

Thus, the suturing treatment is completed. By using the
suturing material 1 according to this embodiment, the suturing

operation can smoothly be performed. Moreover, the sutured

portion can reliably be reinforced and air'leakage from the same
can be prevented. Fig. 7 shows a state of completion of the
suturing operation, in which the main suturing material 2 is
Joined to the sutured portion of the tissue of the organism 20
by the suturing operation. The state of suturing can
significantly be stabilized.

Although the invention has been described in its preferred
form with a certain degree of particularity, it is understood
that the present disclosure of the preferred form can be changed

in the details of construction and in the combination and
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arrangement of parts.

Although the above-mentioned embodiment has the structure
such that the two ends of the suturing material 1 formed by
sewing the main suturing material 2 and the shape maintaining
support member 3 are opened, a bag shape may be formed by sewing
such that the end of the main suturing material 2 or the shape
maintaining support member 3 is folded back and the leading end
ls closed by one suturing thread 4, as shown in Fig. 8. In a
case where the leading end is closed, the suturing material 1 is
pushed in by the automatic suturing device when it is loaded into
the automatic suturing device so as to be inserted into the
organism. As a result, displacement of the suturing material 1
can further reliably be prevented.

Industrial Applicability

Since the suturing material according to the present
invention has the structure such that the main suturing material
having flexibility is supported by the support member having
somewhat rigidity, displacement, twisting and the 1like taking
place attributablé to shrinkage generated when the automatic
suturing device is inserted can be prevented.

Therefore, use of the suturing material according to the

present invention enables the sutured portion to be reinforced

reliably. As a result, tearing of the tissue and air leakage can

be prevented.
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The embodiments of the invention in which an exclusive property
or privilege 1s claimed are defined as follows:

1. A medical suturing material which is loaded into an automatic suturing device having a

staple line, said medical suturing material comprising:

a main suturing material made of at least one material selected from a group consisting ot
unwoven fabric, woven fabric and a knit cloth on which a shape maintaining support
member made of a film or a sheet having rigidity 1s superposed, wherein said main
suturing material and said shape maintaining support member are joined together by
sewing using a single thread into a bag shape structure and a leading end of the bag shape

structure 1s closed so as to be loaded into the automatic suturing device having the staple

line.

2. A medical suturing material according to claim 1, wherein said main suturing material

1s an bioabsorbable polymer.

3. A medical suturing material according to claim 2, wherein said bioabsorbable polymer

1s polyglycolic acid.

4. A medical suturing matenal according to claim 1, wherein said main suturing material

1s a portion of a fixed tissue of an organ.

5. A medical suturing material according to claim 1, wherein said fixed tissue 1s an organ

protective film.
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