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67 ABSTRACT
(76)  Inventor: Peter Fan, Saddle River, NI (US) Two laparoscopic graspers are merged, having one external
sheath, one handle, two pairs of jaws, two actuating rods, and
(1) Appl. No.: 13/051.992 two controls. Two instruments may now be used in one hand,
ppl- MO ’ through one port, facilitating intra-corporeal knot tying. This
new “laparoscopic dual grasper” is designed to enable the
99} Filed: Mar. 18. 2011 passing of one end of the suture around the opposite strand to
(22) File 29 make the required “throw”. This same instrument with the
additional feature of the external shaft split into two halves,
Publication Classification with a sliding connection, permits one of the two graspers to
extend further, enabling two adjacent points on the same
(51) Imt.CL suture to be brought together, producing a loop, which is an
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A61B 17/28 (2006.01) alternate method of making the “throw” in the tying of a knot.
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LAPAROSCOPIC DUAL GRASPER

FIELD OF THE INVENTION

[0001] A laparoscopic surgical instrument for intra-corpo-
real knot tying, with unique methods of making a throw or
making a loop in the suture.

BACKGROUND OF THE INVENTION

[0002] Tying of knots is essential in any kind of surgery,
especially in laparoscopic surgery. The current art of laparo-
scopic knot tying employs either the extra-corporeal method,
involving tying the knot by hand outside the body and pushing
the knot inside with a knot pusher, which is time consuming,
or the intra-corporeal method, involving manipulation of the
suture with the tips of two laparoscopic graspers, which is
technically difficult, tedious, cumbersome, challenging,
requiring advanced skills, and has a long learning curve.
Laparoscopic clip appliers, staplers, pre-tied knots and the
like are useful substitutes, but they are expensive and have
limitations. Despite considerable prior art, surgeons are still
wanting a hand instrument that renders laparoscopic intra-
corporeal knot tying easier and faster.

[0003] A discussion on knot tying would be more mean-
ingful if the different parts of the suture are named: Here, the
needle end of the suture is called the “Head End”. The oppo-
site end is the “Tail End”. After the needle has passed through
the tissue and popped off, the half of the suture nearest the
Head End is the “Head Strand”. The other half is the “Tail
Strand”.

[0004] There are two basic methods of tying a knot,
whether done openly or laparoscopically. One method is
making a “throw” which involves passing one end of a suture
around its tail end. This is so simple when performed with the
fingers, that everybody can do it, yet the literature on this
subject fails to emphasize the four basic steps in making such
athrow, which are: (1) pass the head end of the suture over and
above the tail strand, making a cross, (2) pass the head end
back under the tail strand, (3) transfer the head end from under
the tail strand to above the tail strand, and (4) pass the head
end back again over the tail strand. Of course the process
could be the mirror image of the steps described above,
namely the first step could be passing the head end under the
tail strand, instead of above. A throw or tie will be produced
after the strands are tightened up. The critical step is the third
step, which involves release and re-grab of the suture. Note,
that conventionally there is only one regular grasper available
to carry out these four steps, as the grasper in the other hand
is needed to steady the tail strand. This is the main reason for
the present invention.

[0005] The other method is making a “loop”. In intra-cor-
poreal knot tying, typically two graspers are used, one in each
hand, and the commonest manner is using one grasper to wrap
one end of the thread around the shaft of the second grasper,
forming a loop, and the second grasper then pulls the other
end of the thread through the loop. There have been many
patents in the prior art that facilitate the making of a loop, but
they are not simple or practicable. The invention here is
named the “laparoscopic dual grasper”. It has two objects,
one is passing the suture to make the throw, which becomes
easier and faster when a second grasper is available simulta-
neously in the same port and held by the same hand. The
second object is the easy fabrication of a loop, which is
possible only with the sliding version of this instrument. It is
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obvious that making such a loop will also be easier and faster
when a second grasper is available simultaneously in the
same port. The present invention is a kind of “double
grasper”. It is however totally different in design, character,
purpose and use compared with other previous similar inven-
tions.

[0006] Referring to the prior art, the Christoudias Double
Grasper, has 3 jaws, with a common middle jaw, and func-
tions well as a tissue approximator. The Ferzli Double
Grasper, has a second pair of jaws positioned more proxi-
mally on the main shaft, and whose purpose is to anchor one
end of a suture prior to twisting it around the shaft of the
instrument in order to produce a loop. The Hasson Suture
Tying Forceps, is similar to the Ferzli. The previous suture
passers include—(a) the Arthrex Scorpion Suture Passer, an
orthopedic instrument for passing sutures through hard tissue
(b) the Arthrex Birdbeak Suture Passer, similar to the Scor-
pion, (c) the Goretex, the Aesculap, and other similar suture
passers, which are used to pass sutures through a thickness of
soft tissue such as the abdominal wall. There have been
devices which pass the suture-needle side to side, for insert-
ing sutures into tissues, which also help to tie a knot, e.g. (a)
the Autosuture’s Endo-stitch, (b) the Japanese Maniceps.
Note these only pass the suture needle, not the suture thread
per se. There have been devices that attempt to automatically
tie aknot, e.g. Jerrigan’s experimental rotating slotted disc in
endo-cardiac surgery research. There have been many
devices that help to create a loop, but each functions differ-
ently—(a) Kitano’s grasper with the rotating sleeve, Japa-
nese, (b) Donald Murphy’s grasper with the extra horn, Aus-
tralian, (c) Grice’s sleeve catching instrument, (d) Bagnato &
Wilson’s device which simulates the radiological pig-tail
catheter, with a preformed loop built into the tip of the cath-
eter, which is deformable and purportedly a loop former, but
it is difficult to manufacture and apply, and has not yet been
reduced to practice, (e) Ferzli’s double grasper, which
anchors one end of the suture, as described above. The present
invention however makes a loop in a unique manner, as
described later. There have been devices using a pre-formed
knot, (a) Ethicon’s Endo-Loop, (b) the Duraknot, (c) LSI’s
device, (d) Pare’s pre-tied knot, all of which do not help to tie
knots. Even though the present invention is a somewhat com-
plex instrument, its use is strictly confined to knot tying, and
it is not claimed as a “multifunctional laparoscopic instru-
ment”.

[0007] It should be noted that the vast majority of previous
inventions related to intra-corporeal laparoscopic knot tying
fail to address the basic problem of “how to make a throw with
the graspers”. Rather, they side step the problem, and offer
various alternatives, such as making multiple loops, similar to
fishing knots, using pre-tied knots, knot pushers, suture clips,
cinchers, tissue fasteners, anchors, stapling devices, etc.

[0008] There are two versions of the laparoscopic dual
grasper as presented here. The one piece model has a single
common external sheath, and is only good for suture passing
to make the throw. The sliding model has a shaft that is split
into two halves, which are interlocked, and in addition to
being able to pass the suture, it is also capable of producing a
loop in the suture. However when used for loop production,
the sliding model may require the assistance of the other
hand.
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SUMMARY OF THE INVENTION

[0032] Thelaparoscopic dual grasper is derived from modi-
fication of the conventional single grasper, and is intended to
make intra-corporeal knot tying easier and faster. It provides
two graspers that can be used simultaneously in the same
hand, and through the same port. This advantage means the
surgeon may now use three instruments with two hands, and
two ports. The purpose of the extra third grasper is to facilitate
intra-corporeal suture manipulation. One object of the inven-
tion is to “pass” the head end of a suture from one side of the
tail strand to the opposite side, to make the throw, using the
same instrument and the same hand. Another object is to
produce the necessary “loop” in the tail strand, which is
another method of making a throw. The production of a loop
however can only be made with the sliding version of this
instrument, but the loop maneuver may require the assistance
of the other hand. The instrument is designed with a pistol-
like grip so the index finger would be free to control the
second grasper. The second grasper unit may be entirely
mounted and dismounted, so it may be made of disposable
materials.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] FIG. 1 is a perspective view of the device, showing
the jaws, shaft, handle, trigger and cylinder.

[0034] FIG. 2 is a perspective view of the device, showing
the internal assembly.

[0035] FIG. 3 is an exploded view of the upper (mother)
grasper, showing the parts.

[0036] FIG. 4 is an exploded view of the lower (daughter)
grasper, showing the parts.
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[0037] FIG. 5 s left side view of the device, showing inter-
nal assembly.
[0038] FIG. 6 is left side view of the device, with cross

section indicators.

[0039] FIG. 7A is cross section across the 4 jaws.

[0040] FIG. 7B is cross section of the assembled mother
and daughter shafts.

[0041] FIG. 7C is cross section where the lower shaft joins
the top of the cylinder.

[0042] FIG. 7D is cross section at the point where the peg
passes through the cylinder.

[0043] FIG. 7E is cross section of the shaft if without the
sliding mechanism.

[0044] FIG.8Aistop view and bottom view of the cylinder.

[0045] FIG. 8B is cross section of the cylinder.
[0046] FIG. 8C is side view of the cylinder.
[0047] FIG. 9 is prospective view of device, with the lower

grasper extended forward.

[0048] FIG.10is left side view of the device, with the lower
grasper extended forward.

[0049] FIG. 11 is left side view of the device with lower
grasper retracted backwards.

[0050] FIG. 12 is prospective view of the upper and the
lower graspers, separated.

NUMERAL REFERENCE TO PARTS IN FIGS. 4

&5
[0051]

1. Jaws of lower grasper. 2. Shaft of lower grasper.

3. Rod of lower grasper. 4. Peg.

5. End plug of cylinder. 6. Piston.

7. Compression spring. 8. Trigger.

9. Cylinder. 10. Common Plate.
11. Posterior segment of lower shaft. 12. Jaws of upper grasper.
13. Shaft of upper grasper. 14. Rod of upper grasper.
15. Moving leg of upper grasper. 16. Stationary leg of upper

grasper.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0052] A laparoscopic surgical instrument, consisting of
two graspers with one common external sheath, with two
pairs of jaws, two actuating rods, and two actuating mecha-
nisms. This arrangement permits the two graspers to be used
simultaneously through the same port, with one hand. The
two grasper systems are independent of each other, but their
rods share the same external sheath.

[0053] An alternative construction involves splitting the
entire shaft into two halves, then mating them to each other in
a particular manner, and preserving a round exterior. One half
shaft is slightly larger and hugs the smaller one, so the two are
known as “mother” and “daughter” graspers.

[0054] The two sets of jaws are disposed one on top of the
other, with their grasping surfaces in the vertical plane, so
they open and close in the horizontal plane, whereas the jaws
of the conventional grasper open and close in the vertical
plane. The lower pair of jaws is slightly longer than the upper
pair and protrudes out a little, to facilitate catching the tail
strand. There is a small gap between the upper and lower pairs
of jaws, which allows the tail strand to be temporarily
trapped. This arrangement allows the head end of the suture to
be passed from one side of the tail strand to the other side,
which is essential in making the “throw”.
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[0055] The actuating mechanism for the upper (mother)
pair of jaws is similar to that in the conventional laparoscopic
grasper. But the actuating mechanism for the lower (daugh-
ter) grasper requires special design to overcome certain con-
straints, one being the required close proximity between the
upper and lower rods, another being the inability to make use
of extension of the index finger, which extension is weak,
thereby requiring the use of a trigger with a spring return. This
trigger is located under the proximal part of the daughter
shaft, for the convenience of the index finger, and is linked to
the lower rod through the peg, so when the trigger is pulled by
the index finger, the lower rod will be pulled back which in
turn will close the lower jaws.
[0056] The entire daughter grasper may be dismounted, in
which case the mother grasper may function as a regular
single instrument, except its own shaft will no longer be
round. The daughter grasper unit additionally may slide for-
wards upon the mother grasper, extending its reach, enabling
the production of a loop in the suture, which is another tech-
nique in knot tying. Note the retraction of the daughter
grasper goes more proximal than the original starting point,
resulting in crossing over of the legs of the loop, which is
essential in completing formation of the loop.
[0057] Atrestboth pairs of jaws of are designed to be in the
open position. For the lower jaws the reason is that extension
of'the index finger is too weak. For the upper jaws the reason
is they need to be in the open position to make room for the
head end of the suture protruding up from the lower jaws. Itis
important that when grasping the head end of the suture with
the lower jaws, one does not leave more than half inch pro-
truding above the lower jaws. If the protruding portion is
excessively long, it may prevent seating of the tail strand in
the gap between the upper and lower jaws. Pulling the trigger
will close the lower jaws, and flexing the thumb will close the
upper jaws. Simultaneous action of the two, as indicated, will
close all the jaws, presenting a blunt tip, and this position is to
be maintained during entry into and exit from the trocar. The
upper jaws can also be opened by extending the thumb or by
pushing forward the top end of the ‘moving leg’ with the
thumb. The upper jaws can be closed by flexing the thumb
inside the thumb loop, or by squeezing forward the ‘moving
leg’ using the thenar eminence of the palm. The end effectors
on the dual grasper may be identical or different, or com-
pound, such as grasping jaws combined with scissors, and
may be interchangeable.
[0058] Recommended Steps in Suture Passing
[0059] 1. Steady the tail strand with a regular grasper in
the left hand.
[0060] 2. Hold the dual grasper in the right hand, and
hold all the jaws closed before entry.
[0061] 3.Afterentry, release all the jaws which should be
opened by the springs.
[0062] 4. Point the dual grasper to the left, above and
over the tail strand.
[0063] 5. Use lower jaws of the dual grasper, to grab the
head end of the suture, in such a manner that no more
than half inch of it protrudes above the lower jaws.

[0064] 6. Pull the dual grasper back over and above the
tail strand.
[0065] 7. Next, use the lower jaws of the dual grasper to

lift up the tail strand, and trap it in the gap between the
lower and upper jaws, until it is well seated. During this
process, the lower jaws are closed, holding the head end,
whilst the upper jaws remain open.

[0066] 8. Next, close the upper jaws to take over the head
end from the lower jaws, and pull away from the tail
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strand. As the index finger releases the trigger, the lower
jaws will automatically open, due to the springs. This
completes the throw.
[0067] Recommended Steps in Loop Forming

[0068] 1. Forarighthanded person, hold the dual grasper
in the left hand.

[0069] 2. First grab anywhere about the mid portion of
the tail strand with the upper jaws.

[0070] 3. Next, slide out the lower grasper for about 2
inches.
[0071] 4. With the lower grasper grab this same strand

about 2 inches out.

[0072] 5. Next, pull back the lower grasper, back beyond
the starting point, so the two points on the suture cross
over.

[0073] 6. Aloop will be formed. Make sureitis a ‘closed
loop’. See explanation below.

[0074] 7. Push the regular grasper in the right hand
through this loop, grab the head end of the suture, and
pull it back through the loop, and tighten up. A throw
will be formed.

[0075] 8. Release the jaws on the dual grasper. Then
close all jaws and exit.

[0076] As explained above, the “loop” maneuver involves
first using the mother grasper to grab anywhere along the
middle of the “tail strand”, then push out the said daughter
grasper, and use it to grab the same about 2 inches away. Upon
retraction of the daughter grasper, as the two points on the
strand are brought together and crossed over, a loop will be
formed. However one must be careful to produce what is
known as a ‘closed loop’, otherwise a useless ‘open loop’
might result. An ‘open loop’is a progressive loop like a coiled
spring. A ‘closed loop’ is where the returning portion of the
suture reverses course and must end up on the ‘inside’ of the
tie, i.e. next to the tissues to be enclosed within the tie.
[0077] With either the passing technique or the looping
technique, to have the second throw end up as a square knot,
the same maneuvers are repeated, except the naming of the
strands and their treatment are reversed.

[0078] Referringto FIG. 5, an exploded view showing parts
of the lower (daughter) grasper. The “lower jaws” #1, are the
same as the upper jaws, except they are 1 mm longer. This
allows the tail end of the thread to be scooped up, and then
seated in the gap between the upper and lower pairs of jaws.
The reason for the gap being 2 mm is that the head end of the
suture can be easily passed to the receiving grasper. The
grasping faces of the jaws are intentionally flat, which is best
for grabbing the thread, whereas those with teeth may allow
the thread to slip through. The “daughter shaft”, #2,is 35 cm.
long, has a cross section resembling an inverted tomb-stone,
and has ears on each upper lateral corner. Its external surface
is curved, and it interlocks with the “mother shaft”, upon
which it can slide forwards and back. The underside of its rear
end is flat, to fuse with the front of the upper surface of the
common plate. Behind its rear end there is a missing segment
in order to provide space for the head of the peg, whose cross
section simulates that of the daughter shaft minus the ears.
The “free segment of daughter shaft”, #4, is needed to fuse
with and to suspend the rear portion of the common plate, and
hence also of the rear of the cylinder on the track above. It
does not need a lumen. It does have ears. Its bottom is flat. The
“end plug”, #5, is used to close off the compression spring and
piston. The “piston”, #6, is a solid rectangular structure that
sits inside the rectangular cylinder. The “piston” is 14 mm.
Lx6 mm. Hx6 mm. W. The square peg passes through the
cylinder and through the piston, but cannot fall out because
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the “head” of the peg is larger than the stem of the peg. A
rectangular piston is stronger than a cylindrical one. The
“compression spring”, #7, sits behind the rear of the piston. In
the resting state, the compression spring holds the piston and
the trigger in the forward position, which keeps the lower
jaws open, without conscious effort from the operator. The
“trigger”, #8, is a curved plate mounted to the bottom portion
of the peg. The “cylinder”, #9, is an actuator for the lower
(daughter) instrument. It is a rectangular box, contains the
rectangular piston, the compression spring, the end plug, and
the operating peg. The top and bottom surfaces of the cylinder
show a slot, 2 mm widex8 mm long, within which the peg
travels. The external dimensions of the cylinder measure: 28
mm [.x8 mm Hx8 mm W. The upper surface of the cylinder is
flat, and mates with the bottom surface of the common plate.
The “common plate”, #10, is 2 mm thick. It has the same
length and width as the upper surface of the cylinder, also has
a 2 mm widex10 mm long slot for travel of the peg. It has an
important role in joining the rear end of the daughter shaft to
the free segment behind the head of the peg. The first step in
assembly is to insert the lower rod, #3, into the lower shaft, #2.
Next the head of the peg is inserted up to house the ball at the
posterior end of the lower rod. Next the common plate is
inserted up the bottom end of the peg. Next, parts #2 and #11
are fused with the upper surface of the common plate. Next,
the assembled cylinder is pushed up the bottom end of the
peg. Next, the upper surface of the cylinder is fused with the
bottom surface of the common plate. Finally, the trigger, #8,
is pushed up the bottom end of the peg. The “operating peg”,
#11, is basically square in cross section from top to bottom.
The “head” at the upper end of the peg is larger in cross
section than the lower portion passing through the piston, and
measures 4 mmx4 mmx4 mm. The anterior surface of the
‘head’ is notched 2 mm wide, x3 mm deep. Its upper end is
bored, 3 mm diameter, centered, and 3 mm deep, communi-
cating with the notch. It receives the “metal ball” at the rear
end of the lower shaft, and forms a ball joint. The lower
portion of the peg, is 2 mmx2 mm in cross section, and passes
through the piston, ending in the center of the “trigger”. A
détente mechanism provides some friction between the
opposing surfaces of the mother and daughter shafts to enable
the latter to remain at the position it was set. This consists of
a small metal ball, a compression spring, and a threaded
thumb screw, which are all inserted up a tunnel within the cap
atthe rear end of the cylinder, and up through the free segment
of the daughter shaft.

[0079] Referringto FIG. 4, the “upper jaws”, #12, are 1 mm
shorter than the lower jaws. The “mother shaft”, #13 (upper
shaft), is 35 mm long, and embraces the daughter shaft (lower
shaft). Its outer surface is mostly round. Its cross section is
basically round, 8 mm. diameter, but with the bottom third
missing, and shows the embracing arms at the sides. There is
alumen, 2 mm. diameter passing through its long axis for the
passage of the “upperrod”. The underside of its rear end is flat
and is fused with the upper end of the stationary leg, and the
two are in one piece. The “stationary leg” #16, has a stem 75
mm long. Its lower 50 mm. is part of the large finger loop. Its
cross section is 8 mmx8 mm, and this extends from the upper
end all the way down to the lower end, and is intended to
provide a firmer grip. The large finger loop, has an ID of 20
mm horizontalx50 mm vertical, and except for the vertical
portion that is gripped by the fingers, its cross section is 3
mmx3 mm, all with rounded corners. The stem is at 90
degrees to the mother shaft, to resemble a pistol grip. The
finger loop is positioned anterior to the stem. On the back side
of the stem about 12 mm from the top, is a round partially
protruding flange, 9 mm diam. and 6 mm thick. This flange
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contains a 3 mm diam. hole from side to side in its center (for
a3 mm diam. screw). The center of the hole is 15 mm below
the upper surface of the main body. The center third of the
vertical thickness of this flange is cut out, converting it into
two side by side flanges, each 2 mm thick, with a gap of 2 mm
between them, to receive the circular mating male flange of
the moving leg. The “upper rod”, #14, is conventional, is 2
mm diameter, with a small metal ball at its rear end. The
attachment at its front end to the jaws is conventional. The
“moving leg”, #15, articulates with the stationary leg and is
positioned in the same plane behind the stationary leg. Its
stem is divided into two portions, an upper portion above and
a lower portion below the center of the flange. Both portions
are each bent backwards for 35 degrees, at the level of the
flange. The upper part is 16 mm long, the lower part is 32 mm
long, down to the top of the thumb loop. The cross section is
6 mmx6 mm at its upper end, narrowing to 4 mmx4 mm at its
lower end which fuses with the loop. This loop has an ID of 20
mm horizontal, x25 mm vertical, and a cross section of 3
mmx3 mm, with rounded edges, and is positioned posterior to
the stem. On the anterior aspect of the upper part of the stem,
14 mm below the upper end, is the center of a semi-circular
protruding flange, with 4 mm radius, 2 mm thick. On each
lateral surface of the stem adjacent to the flange is a semi-
circular cut out 2 mm deep, also 4 mm radius, which narrows
the flange to a 2 mm thick male piece. There is 2 mm diam.
hole in the center of the flange. The anterior surface of its
upper end bears a notch 2 mm wide, x3 mm deep. The upper
surface of its upper end bears a round drill-out 3 mm diam.x3
mm deep, communicating with the notch, to form a ball joint.
The inside distance between the two legs at a point half way
down the smaller loop, is 25 mm when closed, and 40 mm
when open. The upper end of the moving leg is rounded,
which allows it to be pushed forwards by the thumb, which
will have the same effect as opening the moving leg away
from the stationary leg. The “torsion spring”, #17, is conven-
tional, and is not shown. The spring holds the moving leg
backwards which keeps the upper jaws open, but is remov-
able. The “screw”, #18, is conventional and is not shown.
Overall length of screw is 6 mm, with a 2 mm thick head,
containing a sunken slot, with a shaft 3 mm diam. with a blunt
tip. The screw holds the torsion spring in place and holds the
moving leg to the stationary leg.

What is claimed:

1. A laparoscopic surgical instrument for intra-corporeal
knot tying, the laparoscopic dual grasper, resulting from the
merging of two laparoscopic graspers, comprising: two pairs
of grasping jaws; two actuating rods; two actuating controls;
one common external sheath; and one handle, wherein the
said instrument may to be used through one port, and with one
hand.

2. The instrument of claim 1, wherein the said two pairs of
grasping jaws are adjacent, parallel to each other, side by side,
separated from each other by a gap, with one pair of the jaws
longer than the other, wherein a throw in the tie is enabled
remotely.

3. The instrument of claim 1, wherein all the jaws of the
said instrument open and close in the horizontal plane, with
each jaw occupying a quadrant of a circle, so that when all the
4 jaws are in the closed position, a blunt tip is presented.

4. The instrument of claim 1, wherein the said two actuat-
ing rods are adjacent, parallel to each other, side by side, and
are both contained within a common external sheath, permit-
ting the use of one port.
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5. The instrument of claim 1, wherein the actuator for one
grasper is operated by the thumb and the other grasper is
operated independently by the index finger, thereby permit-
ting the said instrument to be used with one hand.

6. The instrument of claim 1, wherein the stem of the
stationary leg of the said handle, is positioned at 90 degrees to
the said common external sheath, and the cross section of the
said stem is sufficiently large, so as to enable a firm grip by the
palm, the middle and ring fingers.

7. The method of creating a throw in the suture, as provided
by the instrument of claim 1, wherein the head end of a suture
is transferred from a grasping mechanism on one side of the
tail strand of the suture, to an adjacent and parallel second
grasping mechanism on the opposite side of the tail strand, a
necessary step in the throw.

8. The instrument of claim 1, in an alternative construction,
without the shared common external sheath, comprises: the
said two pairs of grasping jaws; the said two actuating rods;
the said two actuating controls; the said one handle; and two
separate shafts further comprising: one of the said actuating
rods within each shaft; with the said two shafts interlocking
with each other; with the said combination preserving a round
exterior; permitting one shaft to slide upon the other; extend-
ing its reach; with either of the said shafts and all its connected
components capable of being dismounted, discarded and
replaced.

9. The instrument according to claim 7, wherein the inter-
locking joint between the said two shafts is T-shaped, with the
cross section of one shaft being in the shape of an inverted
head-stone, and that of the other shaft being complimentary,
with embracing side arms.

10. The instrument according to claim 7, wherein the actua-
tor mechanism of the said sliding member, is totally attached
to the sliding member, and is able to move with it.

11. The method of creating a loop in the suture by approxi-
mating two adjacent points of the suture, as performed by the
instrument according to claim 7, and similarly the approxi-
mation or distraction or the simultaneous pulling of two adja-
cent points of tissue.

12. It will be obvious to the experienced eye, or to those
skilled in the art, that many variations from this basic design
are possible and these may include the following: In the one
piece non-sliding version, variations are possible in the
dimensions of the components of the device; in the design and
shape of the jaws; the jaws could be angled, or able to flex; in
the combination of the jaws and other possible end effectors,
such as scissors; in the design of the actuating mechanism
which could be replaced by a simple flat spring; the said gap
between the said two pairs of jaws may be smaller or greater
than the prescribed 2 mm; the outside diameter of the com-
mon external shaft may vary from 5 mm to 10 mm; the axial
alignment of the two rods instead of being at 12 & 6 o’clock,
may be at 9 & 3 o’clock or any other such combination; and
in the sliding version of the said instrument, variations are
possible in the shape and design of the interlocking mecha-
nism between the two said shafts.
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