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LAPAROSCOPIC INSTRUMENT

TECHNICAL AREA
The present invention relates to a laparoscopic instrument and in particular an

instrument that facilitates the knotting of stitches in the interior of a patient.

BACKGROUND OF INVENTION

During a laparoscopic operation instruments with long handles are used in order to
perform all steps of the operation. As a summary, the most important sewing-steps in
a laparoscopic operation are the following: a first instrument holds the needle. The
needle and the hanging thread are on one side of the tissues. With the help of the
first instrument the needle is guided through the tissues that are to be sewn together.
A second instrument receives the needle and then the first instrument releases the
needle. The second instrument pulls the needle through the tissues so that the
needle goes through from one side to a second side. The second instrument
releases the needle and instead grips the thread at a suitable distance from the
tissue on the second side. With suitable movements the thread is twisted around the
first instrument. Then the first instrument grips the thread on the first side of the
tissue. The first instrument pulls the end of the thread back so that a knot is created.
Both instruments are pulled so that the tissues are brought together. A similar
process is repeated two or more times so that at least three knots on each other are

obtained so that the risk of them loosing the grip is minimized.

As understood from the above description, to make a knot during a laparoscopic
operation is one of the most time-consuming parts of the operation. Limited
possibilities of movement, two-dimensional viewing via a TV screen and the long
handle in the instrument are some important factors that contribute to a higher
degree of complexity. It is often that a knot may take more than ten minutes and the
surgeon has to try several times before succeeding. Longer operation time is a large

load for both the patient and the surgeon.

The applicant of the present invention has therefore developed a number of

laparoscopic instruments that greatly facilitates a laparoscopic operation and thus
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shortens the operation time. These instruments are disclosed in the patent
application, publication no. WO2007/073343. With the aid of these instruments both
the entering of the thread through the tissues as well as the following knotting are
handled much more easily than before. There is also described a method and a
device where the ends of the thread through the tissue are brought together not by a

knot but by a metal clip which is pressed by the device to secure the threads.

However, even if the step of bringing the ends of the thread together with the above
mentioned instruments has been reduced compared to before, there is still room for

improvements in this area.

BRIEF DESCRIPTION OF INVENTION
A main object of the present invention is to provide a laparoscopic instrument that will
further facilitate and shorten the operation time and in particular the step of bringing

the threads together.

This object is obtained by a laparoscopic instrument according to the features of the
independent patent claim. Preferable embodiments of the present invention form the

subject of the dependent patent claims.

According to a main aspect of the invention it is characterised by a laparoscopic
instrument comprising a handle unit by which a user may hold the instrument, an
elongated first tube attached to said handle unit, a second tube arranged slidable in
relation to said first tube, that said second tube is provided with a thread gripping
member capable of gripping suture threads, a locking member arranged to said tubes
such that, when said second tube is moved in relation to said first tube, gripped
suture threads are locked, characterised in that the device further comprises storage
means for a number of ring, and a ring feeding member capable of, upon activation,
moving said ring from said storage means to a free position in which said suture

threads run through said ring.
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According to another aspect of the invention, it comprises a lever member arranged
adjacent to said handle and operationally connected to said second tube for enabling

movement in relation to said first tube.

According to yet another aspect of the invention, said storage means comprises the

outer surface of said second tube, on which the ring are releasibly positioned.

According to a further aspect of the invention, said ring feeding member comprises a

third tube arranged outside said second tube.

According to yet a further aspect of the invention, said ring feeding member further
comprises a rotational member threadedly arranged to said housing and connected
to said third tube such that rotation causes said third tube to be moved in the

proximal direction, releasing a ring.

According to another aspect of the invention, it comprises a fourth tube arranged

outside said third tube for protecting said ring.

According to a further aspect of the invention, the proximal end of said fourth tube is
arranged with flexible arms having inwardly directed ledges at their proximal ends for

releasibly holding said ring.

There are a number of advantages with the present invention. B utilizing at least one
tube in which a gripping member is slidably arranged, a very fast and accurate
gripping of the suture threads is ascertained. Further since the ring are readily
available from a storage means on the instrument , it is easy to place the ring in

relation to the suture threads for joining them by the ring.

A further advantage is to have further tubes surrounding the gripping and locking
tubes, which operate and move the rings when they are to be used by sliding
movement, which sliding movement can be provided by a threaded rotational
member. preferably the suture thread runs through the instrument and cooperates

with a needle laparoscopic instrument, whereby one part of the thread is already
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present in the instrument before a stitch and whereby the other end of the thread is
easily gripped by the instrument for the subsequent joining of the threads for

performing a stitch. In all a very versatile and time-saving instrument is obtained.

These and other aspects of, and advantages with, the present invention will become
apparent from the following detailed description of the invention and from the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS
In the following detailed description of the invention, reference will be made to the

accompanying drawings, of which

Fig. 1 shows a cross-sectional side view of a distal part of the instrument

according to the present invention,

Fig. 2 shows a cross-sectional side view of a proximal part of the instrument

according to the present invention,

Fig. 3 shows a side view of the proximal part of the instrument,

Fig. 4 shows a detailed cross-sectional view of the instrument,

Fig. 5 shows another detailed cross-sectional view of the instrument, and
Fig. 6 shows the principle of squeezing ring that are used with the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

In the present application, when the term “distal part/end” is used, this refers to the
part/end of the device, or the parts/ends of the members thereof, which is/are located
the furthest away from the patient when in use. Correspondingly, when the term

“proximal part/end” is used, this refers to the part/end of the device, or the parts/ends
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of the members thereof, which, is/are located closest to, or inside, the patient during

use.

The instrument shown in the drawings comprises a generally tubular housing 10. A
handle 12 is attached to the outer surface of the housing and shaped as to provide a
grip for a user. At a proximal end of the housing a first tube 14, hereafter named
guide tube, is attached. The proximal end of the guide tube 14 is arranged with
longitudinally extending slits, forming arms 16 between the slits, Fig. 3, which arms
are resilient in the radial direction. At the proximal end of the arms 16 inwardly

directed ledges 18 are arranged. The function of the arms 16 will be described below.

Inside the guide tube 14 a second tube 20 is arranged, hereafter named feed tube, is
slidably arranged. The distal end of the feed tube is attached to a support 22, which
support is arranged with threads 24 on its outer surface, Fig. 5. These threads
cooperate with threads 25 on a generally cylindrical feed member 26 arranged
rotatable at the proximal end of the housing. A feed nut 28 is attached to the feed
member 26 and supported to the housing via bearings 30. The feed nut 28 may be
rotated by a user such that when said feed nut 28 and thus said feed member 26 are

rotated, the feed tube 20 is moved in the proximal direction of the device.

Inside the feed tube 20 a third tube 32 is arranged, hereafter named shuttle tube,
which shuttle tube 32 is attached to the housing of the device. Inside the shuttle tube
a fourth tube 34, hereafter named thread locking tube, is arranged slidable in relation
to the shuttle tube 32. The proximal end of the thread locking tube 34 is arranged
with an inwardly directed notch 36, Fig. 2. The distal end of the thread locking tube
34 is attached to a post 38 inside the housing, which post is arranged slidable. The
post is provided with a pivot 40. A lever 42 is pivotally arranged to the housing
adjacent the handle and having an upper end attached to the pivot 40 of the post 38.
The lower end of the lever is designed with a circle 44 in which a finger of a user may
fit, such as the thumb. The handle 12 is further arranged with a distally directed arm
46, having notches 48 on a side surface, which notches 48 are arranged to
cooperate with corresponding notches on an opposite side surface of the lever 42,

thereby providing a relasible locking function of the lever 42 in relation to the handle
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12. Further, the distal end of the device is preferably arranged with a reel (not shown),
on which suture thread is wound. The thread is arranged through the thread locking

tube 34 from the distal end to the proximal end.

The device is intended to function as follows. Beforehand a number of clips 50, of
any suitable material, having a general ring-shape, have been pushed onto the
shuttle tube 32 from the proximal end of the device, Fig. 2, past the inwardly directed
ledges 18 of the arms 16 of the guide tube 14. The end of the thread at the proximal
end of the device is during use connected to a needle of another laparoscopic
instrument and is pushed through the tissue to be sewn together. Then the free end
of the thread is put around the notch 36 of the thread locking tube 34. Then the lever
42 is pushed in the proximal direction towards the handle 12. This causes the post 38,
pivotally connected to the upper end of the lever 42, to be pushed in the distal
direction, as well as the thread locking tube 34 since it is attached to the post. This in
turn causes the proximal end of the thread locking tube 34, together with the threads
to be pulled inside shuttle tube 32, thereby locking the threads. The lever 42 is now
releasibly locked to the handle 12 and the grip of the handle may now be removed.
Instead, the user now grips the knob 28 and turns it in relation to the housing. The
rotation then causes the feed tube 20 to be moved in the proximal direction due to
the threaded connection between the feed member 26 and the support of the feed
tube 20. The movement of the feed tube 20 causes the rings 50 to be pushed in the
proximal direction until the most proximal ring 50 is pushed past the ledges 18 of the
resilient arms o the outer tube. The ring 50 now is free with the threads through it, Fig.
6a. Now a suitable instrument 60 containing a pair of pliers 62 is introduced by which
the ring 50 may be moved to an appropriate position along the threads and is
deformed by the pair of pliers to squeeze the threads, Fig. 6b, whereby the stitch is
finished. The thread is cut and a subsequent stitch may be performed as described

above.

It is to be understood that the embodiment described above and shown in the
drawings is to be regarded only as a non-limiting example of the invention and that it

may be modified in many ways within the scope of the patent claims.
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PATENT CLAIMS

1.

Laparoscopic instrument comprising a handle unit by which a user may hold
the instrument,

- an elongated first tube attached to said handle unit,

- a second tube arranged slidable in relation to said first tube,

- that said second tube is provided with a thread gripping member capable of
gripping suture threads,

a locking member arranged to said tubes such that, when said second tube is
moved in relation to said first tube, gripped suture threads are locked,
characterised in that the device further comprises storage means for a number
of ring, and

- a ring feeding member capable of, upon activation, moving said ring from
said storage means to a free position in which said suture threads run through

said ring.

. Laparoscopic instrument according to claim 1, wherein it comprises a lever

member arranged adjacent to said handle and operationally connected to said

second tube for enabling movement in relation to said first tube.

Laparoscopic instrument according to claim 1 or 2, wherein said storage
means comprises the outer surface of said second tube, on which the ring are

releasibly positioned.

Laparoscopic instrument according to any of the preceding claims, wherein
said ring feeding member comprises a third tube arranged outside said

second tube.

Laparoscopic instrument according to claim 4, wherein said ring feeding
member further comprises a rotational member threadedly arranged to said
housing and connected to said third tube such that rotation causes said third

tube to be moved in the proximal direction, releasing a ring.
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6. Laparoscopic instrument according to any of the preceding claims, wherein it
comprises a fourth tube arranged outside said third tube for protecting said

ring.

5 7. Laparoscopic instrument according to claim 6, wherein the proximal end of
said fourth tube is arranged with flexible arms having inwardly directed ledges

at their proximal ends for releasibly holding said ring.

8. Laparoscopic instrument according to any of the preceding claims, wherein a

10 suture thread is drawn through said second tube.
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