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PIERCING IMPLEMENT PARTICULARLY USEFUL AS A MEDICAL

IMPLEMENT FOR PIERCING BODY TISSUE, AND METHOD OF USING SUCH
IMPLEMENT FOR APPLYING A SUTURE TO THE BODY TISSUE

FIELD AND BACKGROUND OF THE INVENTION

The present invention relates to an instrument for use in piercing a tissue with two

bores having entry ends precisely spaced from each other a predetermined distance, and
exit ends precisely spaced from each other a predetermined larger distance than the entry
ends. The invention is particularly useful in medical implements for piercing body tissue,
such as bone or other tissue, with two bores, and for applying suture to the body tissue.
The invention is therefore described below with respect to such an application.

There are many medical procedures requiring the piercing of a body tissue, such as
a bone, with two precisely spaced bores in order to apply a suture to the body tissue. This
is particularly true in minimally invasive surgical procedures, such as endoscopic or
arthroscopic procedures wherein the production of such two—precisely bores is especially

difficult because of the limited access provided the surgeon in such surgical procedures.

OBJECTS AND BRIEF SUMMARY OF THE PRESENT INVENTION

An object of the present invention is to provide an implement for use in piercing a
body with two bores which implement is particularly useful in endoscopic or microscopic
surgical procedures requiring the application of sutures to the pierced body tissue. Another
object of the present invention is to provide a method of piercing body tissue with two
precisely spaced bores, and al‘so to applying a suture through the bores.

According to one aspect of the present invention, there is provided an implement
for use in piercing a body with first and second bores having entry ends into the body
precisely spaced from each other a predetermined distance, and exit ends from the body
precisely spaced from each other a predetermined larger distance than that of the entry
ends, comprising:

a handle having a proximal end for manual grasping by a user, and a distal end;

a shaft having a proximal end connected to the distal end of the handle, and a distal

end defining a first jaw for engaging one side of the body to be pierced;
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and a second jaw moveable towards the first jaw for engaging the opposite side of
the body to be pierced, and for clamping the body between the two jaws;

characterized in that the handle and shaft are formed with a pair of channels
extending from the proximal end of the handle through the distal end of the shaft; the pair
of channels converging toward each other to a cross—over point, and then diverging away
from each other where exiting at the distal end of the shaft; the pair of channels being
dimensioned to enable a piercing instrument to be passed first through one of the channels
to pierce the body with the first bore when the body is clamped between the jaws, and then
through the other of the channels to pierce the body with the second bore spaced from the
first bore the predetermined distance at the entry ends of the two bores, and the
predetermined larger distance at the exit ends of the two bores.

As indicated above, the invention is particularly useful in medical implements for
piercing body tissue, whereupon the pair of channels would be dimensioned to guide a
medical piercing instrument through them, such as a drill, trocar, wire or needle, and then a
suture through them.

According to another aspect of the present invention, there is provided a method of
applying a suture to a body tissue by utilizing the above—described medical instrument to
grasp the body tissue between the first and second jaws of the implement; passing a
medical piercing implement through one of the channels and then through the other of the
channels to pierce the tissue with the first and second bores; and then passing a suture
through the first channel, through the first jaw, through the first bore in the tissue, around
the exit end of the first bore, into the exit end of the second bore, and then through the
second bore, the second jaw, and through the second channel.

As will be described more particularly below, such a medical implement and
method are particularly useful in minimally—invasive surgical procedures, such as
endoscopic or arthroscopic procedures.

Further features and advantages of the invention will be apparent from the

description below.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is herein described, by way of example only, with reference to the

accompanying drawings, wherein:
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Fig. 1 is a side view illustrating one form of medical implement constructed in
accordance with the present invention;

Fig. 2 is a top view of the medical implement of Fig. 1;

- Fig. 3 is a longitudinal sectional view of the medical implement of Figs. 1 and 2;

Fig. 4 is an end view, from the proximal end, of the medical implement of Figs. 1-
3;

Fig. 5 is an enlarged fragmentary view illustrating the distal end of the medical
implement of Figs. 1-4, and particularly the manner in which the precisely spaced bores
are formed in the body tissue, in this case bone tissue;

Fig. 6a is a further enlarged view of the distal tip of Fig. 5;

Fig. 6b is an end view of Fig. 6a; and

Fig. 7 is a flow chart illustrating the manner of using the implement of Figs. 1-5 for
applying a suture to a body tissue, such as a bone, cartilage, muscle or ligament tissue.

It is to be understood that the foregoing drawings, and the description below, are
provided primarily for purposes of facilitating understanding the conceptual aspects of the
invention and possible embodiments thereof, including what is presently considered to be a
preferred embodiment. In the interest of clarity and brevity, no attempt is made to provide
more details than necessary to enable one skilled in the art, using routine skill and design,
to understand and practice the described invention. It is to be further understood that the
embodiments described are for purposes of example only, and that the invention is capable

of being embodied in other forms and applications than described herein.

DESCRIPTION OF THE PREFERRED EMBODIMENT

As indicated earlier, the invention is particularly useful as a medical implement for
piercing a body tissue with two precisely—spaced bores for the application of a suture to the
body tissue. In such use of the apparatus, the entry ends of the two bores must be precisely
spaced from each other a predetermined distance, and the exit ends of the two bores from
the body must be precisely spaced a predetermined larger distance than that of the entry
ends, to provide a larger area of surface contact with the suture when passed through the
entry end of one bore, around the exit ends of the two bores, and then back through the
entry end of the other bore. The drawings thus illustrate a medical implement particularly

useful in such a medical procedure, but it will be appreciated that the invention could also
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be used in non—medical applications requiring the formation of two bores precisely spaced
from each other, e.g. for receiving a wire or the like.

The Construction of the Illustrated Medical Implement

As shown in Figs. 1-5 of the drawings, the illustrated medical implement includes
a handle 2 having a proximal end 2a for manual grasping by a user, and a distal end 2b;
and a shaft 3 having a proximal end 3a connected to the distal end 2b of handle 2, and a
distal end 3b. The distal end 3b defines a first jaw for engaging one side of the body to be
pierced, shown in Fig. 5 as a bone B.

The illustrated medical implement further includes an elongated member 4, such as
a rigid rod or strip, axially moveable with respect to shaft 3 and handle 2. Elongated
member 4 has a proximal end 4a located within handle 2, and a distal end 4b formed with a
hook formation to define a moveable jaw cooperable with the fixed jaw at the distal end 3b
of shaft 3, to grasp the body member to be pierced, as will be described more particularly
below.

The proximal end of elongated member 4 is coupled to a finger—piece 5 moveable
within a slot 2¢ in handle 2, in order fo move jéw 4b towards or away from the fixed jaw
3b. The distal end 2b of handle 2 is formed with external threads in order to threadedly
receive a nut 6 which may be rotated in order to engage and retain finger—piece 5 in its
position.

As shown particularly in Figs. 3 and 4, handle 2 and shaft 3 are formed with a pair
of channels 7, 8 extending from the proximal end 2a of handle 2 through the distal end 3b
of the shaft 3. The two channels 7, 8 are formed at a small angle to the longitudinal axis of
the handle and shaft such as to converge towards each other at the distal end 2b of the
handle, cross each other at a cross—over point 9 in an intermediate portion of shaft 3, and
then diverge from each other at their exit ends at the distal end 3b of shaft 3.

As will be described more particularly below, channels 7 and 8 are used for guiding
a medical piercing instrument, such as a drill, trocar, wire or needle, to pierce the body
tissue grasped between fixed jaw 3b at the distal end of shaft 3, and moveable jaw 4b of
elongated member 4, with two precisely located bores. Thus, as shown in Figs. 5 and 6a,
the tissue involved is a bone B and is pierced by two bores B, B, which diverge away
from each other from the entry end (right end, Fig. 5) of the bores, to the exit end (left end,
Fig. 5) of the bores, such that the entry ends are spaced a predetermined distance from each

other, and the exit ends are spaced a predetermined larger distance from each other. The
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latter spacing is particularly important to provide better support for a suture to be passed
through the bores.

It will be appreciated that the spacings of the two bores may be precisely
determined as desired for any particularly application by appropriately designing the
angle and dimensions of the two channels 7, 8 through the handle 2 and shaft 3.

As will be further described below, the two channels 7, 8 are used, not only for
producing the precisely—spaced bores through the body tissue, but also for applying a
suture through the bores, first through one of the channels, and then back through the
other of the channels. To facilitate application of the suture, the two channels are
preferably interconnected by a slit shown at 10 in Fig. 4.

Method of Using the Described Implement

The method of using the implement of Figs. 1-5 for producing the two precisely—
spaced bores By, B, (Fig. 5) through the body tissue (B), and also for applying a suture
through the so—produced bores, is now described particularly with respect to the flowchart
of Fig. 7.

Thus, as shown in the flowchart of Fig. 7, moveable jaw 4b of the implement is
moved to its open position, shown in Figs. 2 and 3, by moving finger—piece 5 in the distal
direction in slot 2c of the handle 2, preceded by threading nut 6 towards the distal end of
handle 2 to retain the finger—piece in place (block 11, Fig. 7).

The implement is then applied to the body tissue, e.g. bone B Fig. 5, to be pierced
(block 12); and jaw 4b is then closed by threading nut 6 towards the proximal end of
handle 8 and moving hand—piece 5 against the nut, such that the bone B is grasped between
the two jaws (block 13).

Channel 7 through handle 2 is then used for guiding a medical piercing instrument,
e.g. a drill, trocar, wire or needle, to pierce the body tissue (e.g., bone B) with the first bore
B; Fig. 5 (block 14); and then channel 8 is used in the same manner for guiding the
piercing instrument to pierce the body tissue with the second bore B, (block 15).

The suture (not illustrated) is then passed, via channel 7, through bore B, through
the exit (left) end of the bore B, and then through the exit end of bore B,, and finally
through channel 8 to the proximal end of handle 2 (block 16) such that the two ends of the
suture are accessible to the surgeon for typing purposes.

Various known procedures may be used, such as by using suture leaders, suture

manipulators, shuttles, or other suturing instruments for leading the suture through the
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body tissue via channel 7, and retrieving the suture from the body tissue via channel 8. As
indicated earlier, slot 9 connecting the two channels together facilitates the foregoing
movements of the suture.

While the invention has been described with respect to one preferred embodiment,
it will be appreciated that this is set forth merely for purposes of example, and that many
variations may be made. For example, shaft 3 may be formed with rectangular cuts or
flues communicating with the bores for cleaning burns and sharp edges created when
drilling the bores, or for removing debris when the implément is to be reusable.
Disposable, single-use implement, e.g., made from plastics, would not require such flues.

Many other variations, modifications and applications of the invention will be

apparent to those skilled in the art.
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What is claimed is:

1.  An implement for use in piercing a body with first and second bores having
entry ends into the body precisely spaced from each other a predetermined distance, and
exit ends from the body precisely spaced from each other a predetermined larger distance
than that of the entry ends, comprising:

a handle having a proximal end for manual grasping by a user, and a distal end;

a shaft having a proximal end connected to said distal end of the handle, and a
distal end defining a first jaw for engaging one side of the body to be pierced;

and a second jaw moveable towards said first jaw for engaging the opposite side of
the body to be pierced, and for clamping the body between the two jaws;

characterized in that said handle and shaft are formed with a pair of channels
extending from the proximal end of the handle through the distal end of the shaft; said pair
of channels converging toward each other to a cross—over point, and then diverging away
from each other where exiting at the distal end of the shaft; said pair of channels being
dimensioned to enable a piercing instrument to be passed first through one of said channels
to pierce the body with said ﬁrst bore when the body is clamped between the jaws, and
then through the other of said channels to pierce the body with said second bore spaced
from said first bore said predetermined distance at the entry ends of the two bores, and said
predetermined larger distance at the exit ends of the two bores.

2.  The implement according to Claim 1, wherein said proximal end of the handle
includes a finger-piece coupled to said second jaw for moving said second jaw towards
and away from said first jaw.

3. The implement according to Claim 2, wherein said finger—piece is slidably
moveable along said handle and is coupled to said second jaw via an axial slit formed in
said handle.

4. The implement according to Claim 3, wherein said handle further includes a
threaded section on the distal side of said handle threadedly receiving a nut for retaining
the finger—piece in its moved position.

5. The implement according to Claim 1, wherein said second jaw is in the form
of a hooked end of an elongated member moveable axially with respect to said shaft and
handle.

6. The implement according to Claim 1, wherein said channels through said

handle are interconnected by a slot.
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7. The implement according to Claim 1, wherein said implement is a medical
implement for use in piercing body tissue, and said pair of channels are dimensioned to
guide a medical piercing instrument through them.

8. The implement according to Claim 7, wherein said pair of channels are
dimensioned first to guide a drill, trocar, wire, or needle therethrough, and then a suture
therethrough.

9. The implement according to Claim 7, wherein said first and second jaws are
dimensioned to grasp bone tissue between them for piercing same with said first and
second bores in order to receive a suture therethrough.

10. The implement according to Claim 7, wherein said first and second jaws are
dimensioned to grasp cartilage, muscle, tendon or ligament tissue between the jaws for
piercing same with said first and second bores in order to receive a suture therethrough.

11. A medical implement for use in piercing a body tissue with first and second
bores having entry ends into the body tissue precisely spaced from each other a
predetermined distance, and exit ends from the body tissue precisely spaced from each
other a predetermined larger distance than that of the entry ends, comprising:

a handle having a proximal end for manual grasping by a user, and a distal end;

a shaft having a proximal end connected to said distal end of the handle, and a
distal end defining a first jaw for engaging one side of the body tissue to be pierced;

and a second jaw moveable towards said first jaw for engaging the opposite side of
the body tissue to be pierced, and for clamping the body tissue between the two jaws;

characterized in that said handle and shaft are formed with a pair of channels
extending from the proximal end of the handle through the distal end of the shaft;

said pair of channels converging toward each other to a cross—over point, and then
diverging away from each other where exiting at the distal end of the shaff;

said pair of channels being dimensioned to enable a medical piercing instrument to
be passed first through one of said channels to pierce the body tissue with said first bore
when the body tissue is clamped between the jaws, and then through the other of said
channels to pierce the body tissue with said second bore spaced from said first bore said
predetermined distance at the entry ends of the two bores, and said predetermined larger

distance at the exit ends of the two bores.
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12. The medical implement according to Claim 11, wherein said proximal end of
the handle includes a finger—piece coupled to said second jaw for moving said second jaw
towards and away from said first jaw.

13. The medical implement according to Claim 12, wherein said finger—piece is
slidably moveable along said handle and is coupled to said second jaw via an axial slit
formed in said handle.

14. The medical implement according to Claim 13, wherein said handle further
includes a threaded section on the distal side of said ﬁngeeriece threadedly receiving a
nut for retaining the finger—piece in its moved position. _

15. The medical implement according to Claim 11, wherein said second jaw is in
the form of a hooked end of an elongated member moveable axially with respect to said
shaft and handle.

16. The medical implement according to Claim 11, wherein said channels through
said handle are interconnected by a slot.

17. The method of applying a suture to a body tissue, comprising:

utilizing the medical implement according to Claim 11 to grasp the body tissue
between the first and second jaws of the implement;

passing a medical piercing implement through one of said channels and then
through the other of said channels to pierce the tissue with said first and second bores;

and then passing a suture through said first channel, through said first jaw, through
said first bore in the tissue, around the exit end of said first bore, into the exit end of said
second bore, and then through said second bore, said second jaw, and through said second
channel.

18. The method according to Claim 17, wherein said body tissue is a bone.

19. The method according to Claim 17, wherein said body tissue is cartilage,

muscle, tendon or ligament tissue.
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