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In one embodiment, the present invention includes a method for securing tissue to bone, including drilling a bone hole into the
bone; passing a flament through the tissue, the filament including a fi
end having a loop; passing the first end of the filament through the loop of the filament; pulling on the first end of the filament such
that the loop travels along the length of the filament and to the tissue; passing an anchor along the length of the filament, from the

first end towards the loop and tissue; engaging the loop with a distal end of the anchor; positioning the distal end of the anchor,
with the loop of the filament, into the bone hole; and securing the anchor in the bone.
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rst end, a second end and a length therebetween, the second




CA 02811838 2013-04-05

ABSTRACT OF THE DISCLOSURE

In one embodiment, the present invention includes a
method for securing tissue to bone, 1ncluding drilling a bone
hole i1into the bone; passing a filament through the tissue, the
filament 1including a first end, a second end and a 1length
therebetween, the second end having a loop; passing the first

end of the filament through the loop of the filament; pulling
on the first end of the filament such that the loop travels
along the length of the filament and to the tissue; passing an
anchor along the length of the filament, from the first end
towards the loop and tissue; engaging the loop with a distal
end of the anchor; positioning the distal end of the anchor,
with the loop of the filament, into the bone hole; and

securing the anchor in the bone.
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KNOTLESS FILAMENT ANCHOR FOR SOFT TISSUE REPAIR
BACKGROUND OF THE INVENTION
{0001] Various shoulder injuries may result from
dislocations and other 1njuries resulting from traumatic
events such as falling or blunt force, or from repetitive
motions such as throwing or lifting. A common shoulder i1injury
includes the separation of the glenoid labrum from the
glenoid. For example, a Bankart lesion results from a labrum
tear that occurs in the anterioinferior region of the glenoid
socket when the shoulder dislocates. A superior labrum
anterior posterior (SLAP) lesion typically occurs from
throwing injuries, where the tear occurs at the superior
region of the glenoid socket where the biceps tendon attaches
to the shoulder. These 1njuries result 1n pain and
instability of the shoulder joints.
[0002] Arthroscopic stabilization for surgical treatment of
shoulder 1instability has grown 1n popularity over the past
decade. In particular, tissue anchors have been employed to
repailr torn labrum tissue. For example, a tissue anchor may
be inserted into the glenoid, and a suture material that 1s
attached to the anchor 1s used to reattach the torn labrum
tissue to the glenoid.
[0003] Tissue anchors have similarly been used 1n other
tissue repalir procedures directed towards the rotator cuff,
labrum tissue of the hip, and the like. Similar to the labrum

repair above, such surgeries typically 1nclude placing a

tissue anchor 1into bone at or adjacent to the site of tissue
attachment (commonly at or adjacent to the native attachment
site) and wutilizing a suture to draw the tissue to be
reattached towards the tissue anchor and thus, towards the
bone. The suture 1s secured 1in a known fashion, such as by
tying a knot, and the repair 1s complete.

[0004] Knotless tissue anchors have grown 1n popularity 1in

recent vyears for use 1n these types of surgical procedures.
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Knotless tissue anchors, as commonly defined, do not require
the tying of knots by an operator (e.g., surgeon) to secure
the tilissue to the bone. Instead, the anchor has another type
of locking feature which secures the suture, and thus the
tissue, without the tying of knots. Such anchors have grown
1n popularity due to their ease of use and simplification of
the surgical procedure by, for example, eliminating the need
for knot pusher instruments and the 1like.

[0005] However, currently used "knotless"™ tissue anchors
typically still include a knot somewhere along the suture such
that, even though the operator may not be required to tie a

knot during the surgical procedure, the suture still includes

a knot, typilcally pre-tied by the anchor manufacturer, along
1ts length. This knot, over time and with repeated use, will
tighten, thereby loosening the repair. In the example of a
labrum repair, such tightening of the knot may loosen the
repalir such that the labrum 1s no longer positioned snugly
against the bone surface. Such loosening may occur even 1f
the suture remains intact.

[0006] Therefore, there 1s room for improvement over
existing "knotless" anchors, particularly with regard to, for
example, further simplification of insertion of such anchors,
as well as better assurance of replication of the procedure.
Additionally, there 1s a need i1n the art for a truly knotless
tissue anchor which does not include any knots, whether pre-

tied or tied by the operator, in the suture.
BRIEF SUMMARY OF THE INVENTION

[0007] In one embodiment, the present invention includes a
method for securing tissue to bone, including drilling a bone
hole i1nto the bone; passing a filament through the tissue, the
filament 1including a first end, a second end and a length
therebetween, the second end having a loop; passing the first
end of the filament through the loop o0f the filament; pulling
on the first end of the filament such that the loop travels
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along the length of the filament and to the tissue; passing an
anchor along the length of the filament, from the first end

towards the loop and tissue; engaging the loop with a distal

end of the anchor; positioning the distal end of the anchor,
with the loop o©f the filament, 1into the bone hole; and
securing the anchor in the bone.

[0008] Further, the step of drilling the bone hole further
may 1nclude drilling a first portion of the bone hole to a
first diameter and a second portion of the bone hole to a
second diameter, wherein the first diameter 1is smaller than
the second diameter. The drill may further include a bushing,
such that the step of drilling also 1includes the step of
marking the surface of the bone surrounding the bone hole with
a distal face of the bushing. The distal face of the bushing
may 1nclude a marking material. Also, the step of securing
the anchor in the bone may further include directing the
anchor 1nto the second portion of the bone hole and forcing
the anchor through the second portion and into the first

portion of the bone hole. The anchor may continue to be

forced 1nto the bone hole such that the anchor may be forced
through the first portion of the bone hole and further into
the bone past the first portion of the bone hole. Moreover,
the anchor may be engaged with an 1inserter with which an
operator performs the steps of passing the anchor towards the
loop and tissue, positioning the distal end of the anchor into
the bone hole, and securing the anchor 1in the bone. The
method may further include positioning a cannulated guide
adjacent to the tissue and bone, such that the steps of the
above method, including for example the drilling, passing and
positioning steps, may be performed at least partially through

the cannulated guide.

[0009] In another embodiment, the present 1invention may

include a system for securing tissue to bone, including a

drill; a filament having a first end and a second end, the
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second end 1including a loop; and an anchor having a distal end

and a proximal end, wherein the distal end 1s capable of

engaging the loop of the filament.

[0010] The drill may 1include a boring structure, on a
distal end of the drill, having a first diameter at a distal
end and a second diameter proximal of the first diameter,
wherein the second diameter is larger than the first diameter.
The anchor has a diameter, wherein the diameter of the anchor
may be larger than the first diameter of the drill and
substantlially the same slze as  the second diameter.
Alternatively, the diameter of the anchor may be smaller than
the second diameter. The system may further include an

inserter adapted to engage the anchor at the proximal end.

Further, the anchor may be cannulated and the inserter may be
at least partially cannulated, such that the cannulated anchor
and inserter are adapted to position a portion of the first
end of the filament therein.

[0011] In yet another embodiment, the present invention may
include a drill having a boring structure having a first
diameter at a distal end and a second diameter proximal of the
first diameter, wherein the second diameter is larger than the
first diameter. The drill may further include at least one
flute at the distal end, having the first diameter, and
another at least one flute having the second diameter,
positioned proximal to the at least one flute at the distal

end. The drill may also include a shaft, proximal to the

boring structure, wherein the shaft may include a flexible
portion.

[0012] In a further embodiment, the present invention may
include a drill having a distal boring structure and a shaft
proximal to the distal Dboring structure, and a bushing
positioned on the shaft proximal to the distal boring
structure. The bushing may further include a distal face,

whereln at least a portion of the distal face 1is exposed
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around at least a portion of the distal boring structure. The
distal face may include a marking material positioned thereon

adapted to mark a surface of the bone. The surface of the

bone may include the bone surface surrounding a prepared bone
hole prepared by the distal boring structure. Further, the
bushing may be adapted to prevent the drill from creating a
bone hole having a depth greater than a length measured from
the distal-most porticn of the distal boring structure to the
distal face of the bushing.

[0013] In another embodiment, the present invention may
include a filament having a length between a first end and a
second end, the second end including a loop, and at least a
portion of the filament having a construction including a
substantially solid thickness. For example, at least a
portion of the loop may 1nclude a substantially solid
thickness (e.g., monofilament structure). Alternatively, at
least a portion of the length between the first and second
ends may 1nclude a substantially solid thickness.

[0014] In yet a further embodiment, the present invention
may 1nclude a filament having a length between a first end and
a second end, the second end including a 1loop, the filament
also 1ncluding at least one marking along 1its length. The
marking may pbe located on at least a portion of the loop.
Alternatively, the marking may be located on at least a
portion of the length between the first and second ends.

Additionally, multiple markings may be positioned at wvarious

locations on the filament. The markings may 1include, for
example, a spot, a radial ring, a portion having a differing
color from the rest of the filament, or the like.

[0015] In another embodiment, the present 1nvention may
include a method of repairing tissue, including passing a
first filament through the tissue at a first 1location, the
filament including a length between a first end and a second

end, the second end including a loop; passing the first end of
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the filament through the loop and tensioning the first end;
preparing a first bone hole at a location 1in bone adjacent to

the tissue, tensioning the first end of the filament 1in the

direction of the bone hole; and securing the first end of the

filament at the bone hole using a first suture anchor. The
method is performed without the tying of any knots.
[0016] The method may further 1include passing a second

filament through the tissue at a second location, the filament
including a length between a first end and a second end, the

second end 1including a loop; passing the first end of the

second filament through the loop and tensioning the first end;

preparing a second bone hole at a second location 1n bone

adjacent to the tissue, tensioning the first end of the second

Filament 1in the direction of the second bone hole; and

bl

securing the first end of the filament at the second bone hole

using a second suture anchor. Alternatively, the second

filament may be secured at the first bone hole using the first

anchor, such that a second bone hole and second suture anchor

F

is not necessary. The tissue may be a rotator cuff, such that

the first bone hole and optional second bone hole are
positioned lateral to the rotator cuff tissue.
[0017] In yet another embodiment, the present invention may

include a method of repairing tissue 1including passing a first

tail of a first filament through the tissue at a first
location, the filament including at least two tails, each tail

having a length between a first end and a second end, the
second end of each tail ending at a common loop; passing the

first end of the first tail through the loop and tensioniling

the first end; preparing a first bone hole at a location 1in

bone adjacent to the tissue, tensioning the first end of the

Ll

"irst tail in the direction of the bone hole; and securing the

first tail of the filament at the bone hole using a first
suture anchor; passing a first tail of a second filament

through the tissue at a second location, the second filament
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including at least two tails, each tail having a length between a

’—b

first end and a second end, the second end of each tail ending at

S —

a common loop of the second filament; passing the first end ot

the first tail of the second filament through the loop of the

second filament and tensioning the first end; preparing a second

bone hole at a location i1in bone adjacent to the tissue;

pre——

tensioning the first end of the first tail of the second filament

Jr—

in the direction of the second bone hole; and securing the first

tail of the filament at the second bone hole using a second

suture anchor; tensioning the second tails of both the first and

second filaments; preparing a third bone hole at a location 1n

F

bone adjacent to the tissue; tensioning the first ends of the

second tails of the first and second fililaments 1n the direction

v

of the third bone hole; and securing the second tails of the

first and second filaments at the third bone hole using a third

suture anchor. This method 1s performed without the tying of any

knots. The first tail and the 1loop of each filament may

substantially surround a portion of tissue. The tissue may be a

pr.
P

rotator cuff, and more specifically a torn rotator cuff to Dbe

reattached to the bone. The first, second and third bone holes

may be positioned laterally relative to the rotator cuff tissue.

The method may also 1nclude, during the step of tensioning the

first ends of the first tails of the first and second filaments,

tensioning the tissue 1n the direction of the tensioning.

[0017a] According to one particular aspect, the i1nvention relates

o~

to the use of a suture system for securing tissue to bone, said

system comprising:

a filament including a first end, a second end and a length
therebetween, the second end having a closed loop; and
an anchor adapted to be inserted 1nto a hole 1in a bone, the

anchor having a distal end and a proximal end, whereiln the distal

- /=
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F

end 1ncludes a saddle open at the distal end of the anchor, the

saddle being adapted for engaging the loop of the filament Dy

moving the anchor towards the loop from a position remote from
the loop until the loop 1s received within the saddle, and
wherein the anchor 1ncludes a cannulation extending

r-

longitudinally between the distal end and the proximal end of the

anchor, the cannulation communicating with the saddle.

[0017b] According to another particular aspect, the 1nvention

relates to a system for securing tissue to bone, comprising:

a drill adapted for creating a hole 1n a bone, the draill

having a bushing to prevent over 1insertion 1nto the hole;

a filament having a first end, a second end, and a length

therebetween, the second end i1ncluding a closed loop; and

an anchor adapted to be i1nserted 1i1nto a bone hole, the
anchor having a distal end and a proximal end, wherein the distal
end includes a saddle open at the distal end of the anchor, the
saddle being adapted for engaging the loop of the filament Dby
moving the anchor towards the loop from a position remote from

the loop until the loop 1s received within the saddle, and

whereiln the anchor includes a cannulation extending

o

longitudinally between the distal end and the proximal end of the

anchor, the cannulation communicating with the saddle.

[0017c] According to another particular aspect, the 1nvention
relates to an anchor for securing tissue to the bone, comprising:
a body adapted to be inserted 1into a hole 1n a bone, the

body having a distal end and a proximal end, wherein the distal

end includes a saddle defining a distally oriented concavity open

at the distal end of the body, the saddle being adapted for

—
p—s

engaging a loop of a filament by moving the body towards the loop

from a position remote from the loop until the loop 1s receilved

within the saddle, wherein the body 1ncludes a cannulation

....7a_
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extending longitudinally between the distal end and the proximal

end of the body, the cannulation communicating with the saddle,

and wherein the body has a groove extending longitudinally along

f*

an exterior surface of the body, the groove extending proximally

from the saddle such that a distal end of the groove communicates

ﬁ

with a proximal end of the concavity defined by the saddle.

i

BRIEF DESCRIPTION OF THE DRAWINGS

f—

[0018] FIG. 1 illustrates one embodiment of the tissue anchor

of the present 1nvention.

[0019] FIG. 2 illustrates a second view of the tissue anchor
of FPIG. 1.
[0020] FIG. 3 1llustrates a detailled view of a distal end ot

—

the tissue anchor of FIGS. 1 and 2.

[0021] FIG. 4 illustrates one embodiment of the filament of

the present 1nvention.

.._7b.._
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[0022] FIG. 5 1llustrates another embodiment of the
filament of the present 1nvention.

[0023] FIGS. 6 illustrates one embodiment of the drill of

the present invention.

[0024] FIG. 6A illustrates a detailed view of the distal
end the drill of FIG. 0.
f0025] FIGS. 7A and 7B illustrate another embodiment of the

drill of the present invention, with FIG. 7B also illustrating

the drill with a bushing.
[0026] FIGS. gA-8L 1llustrate various steps of one

embodiment of a method of the present invention as exemplified
using a model bone block.

[0027] FIGS. O9A-C 1illustrate wvarious steps of another

embodiment of a method of the present invention.

b

[0028] FIGS. 10A and 10B 1llustrate wvarious steps ot

another embodiment of a method of the present i1nvention.

[0029] FIGS. 11A and 11B 1llustrate various steps of

)

another embodiment of a method of the present 1nvention.

DETAILED DESCRIPTION

[0030] The present invention 1s directed towards a tissue

anchor and namely, a tissue anchor for securing tissue to
bone. The various embodiments herein are directed towards the
use of the tissue anchor for repalring a shoulder labrum,
through reattachment of the labrum to the bone at or adjacent
to i1ts native attachment site. However, the tissue anchors,
methods, systems, and kits of the present invention may be

P

used 1n the repalr of tissues other than the labrum,

including, for example, rotator cuff tissue. Other cartilage,
ligament, tendons and other such soft tissues may also be
repaired by the present invention. The present 1i1nvention may

be used 1in both arthroscopic and open surgilical procedures,

though 1ts benefits are perhaps most apparent 1n arthroscopic
applications. Further, the present 1nvention 1s 1ntended to

be completely knotless, such that no knots, whether pre-tied
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by the manufacturer or tied by the operator (e.g., surgeon)

during a surgical procedure, are requlred along the suture (or

other filament used) at any point during the surgical

procedure. However, of course, 1individual operator preference
may be such that an operator may incorporate a knot 1in the

suture, despite the present 1nvention Dbeiling capable of

performing the surgical procedure without the incorporation of
knots.

[0031] Throughout this application, "proximal" or
"oroximally" 1s 1intended to mean closer to the operator or

towards the operator, while "distal" or "distally" 1s 1intended

to mean further from the operator or away from the operator.

[0032] In one embodiment, the present invention may 1include

an anchor 10 having a distal end 11 and a proximal end 16, as

illustrated 1in FIGS. 1 and 2. The distal end includes tips
12a, 12b and a saddle 13. The anchor 10 also has a length

between the distal end and the proximal end and an outer

surface along the length. Along at least a portion of the

outer surface 1s at least one groove 14 and at least one ridge

15. The anchor may also have a cannula 17 along at least a
portion of its length or, preferably, 1ts entire length. The
proximal end 16 may 1nclude a structure suiltable for

engagement by an inserter instrument, such as an 1ndentation
from the proximal end 16 through at least a portion of the
length of the anchor. Such 1ndentation may 1include a shape,
such as a hexagonal shape, which may match a similar shape on
the inserter 1instrument. Alternatively, 1n the example of a
fully cannulated anchor 10, the structure for engagement by
the 1nserter 1instrument may be positioned on the proximal end
16 of the anchor 10 between the outer surface and the cannula
17.

[0033] FIG. 3 1llustrates the distal end 11 of the
embodiment of FIGS. 1 and 2. The distal end 11 1s shaped to

accommodate a filament thereon, for example, on saddle 13.



CA 02811838 2013-04-05

Further, the tips 1l2Z2a, 12b are shaped to at least engage bone,
though at least one tip may also be shaped to engage the
filament. In this embodiment, the tips 1Z2a, 12b both have a

generally triangular shape which may provide a self-tapping or

self-boring aspect to the anchor 10 upon 1nsertion of the
anchor into the bone. Further, such a shape may also allow at

least one tip to engage the filament, such as by plercing or

otherwilise catching the filament.

[0034] The anchor 10 may have a sufficient size for use 1n
an 1ntended surglcal procedure such that 1t provides
sufficient pullout strength to the repair while being able to
pass through 1nstrumentation, such as a cannulated guide
(discussed below). Moreover, the anchor 10 may be of a

P
p—

for a surgical site of

sufficiently small size to allow
reduced size, 1ncluding a smaller diameter bone hole than 1is

commonly used 1n such surgeries. In one example, the anchor

10 may be about 10mm in length, with a diameter, from ridge 15

to ridge 15, of from about Zmm to about 4mm, and specifically
between about 2.75mm to about 3.75mm, and more specifically
about 3.50mm. Thé length and diameter dimensions depend on,
for example, the 1ntended use and anatomical location of the
anchor, and thus other dimensions are also envisioned. For

example, 1f the anchor 10 1s used for tissue repair in smaller

joints, such as 1in the ankle, foot or hand, then the

dimensions would be significantly smaller than those described

above. The saddle 13, between tips 1Z2a, 12b may Dbe

dimensioned to accommodate a filament therein, and as such the
width of the saddle may be dependent on the size of filament
to be positioned on the saddle. For example, the saddle may
have a width of less than 1mm, and more specifically about
.80mm, to accommodate a filament having a similarly sized

dliameter.
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[0035] The anchor 10 may be constructed from any material

sultable for implantation into the body, including, for
example, metal, such as titanium, or polymer, such a PEEK.

[0036] This embodiment may also include filament 20, as
illustrated in FIG. 4, which includes a first end 21 and a
second end 22, where the second end may further include a loop
23. The portion of the first and second ends, extending from
loop 23, forms a length of filament, or a tail. The filament
may be of any material, such as a suture or the like, suitable
for use 1n surgical and namely orthopedic applications. The

first end 21 may 1include a portion treated such that it is

less flexible that the rest of the filament 20. For example,

a portion of the first end 21, extending from the end of the
filament and along a certain length of filament from the end,

may have a greater stiffness than the remainder of the length

of the filament 20. such a stiff end may be useful, as
discussed below, 1in assisting the operator in threading the
first end 21 through the cannulated anchor 10, a cannulated
instrument, or the like. The filament may be sized such that
a portion of the filament, such as loop 23, may be
accommodated within the saddle 13 of anchor 10.

[0037] The loop 23 may be woven during manufacture of the
filament 20, such that a knot is not required to form the loop
23. Weaving the loop, for example, may eliminate an area of
weakness (such as when a knot is used to form a loop) and thus

may limit lengthening of the suture during subsequent use by

the patient of the repaired tissue. Thus, loop 23 may

contribute to 1increased success of the surgical procedure
through the use of the present invention. The size of the
loop may vary, depending upon its intended application and/or
anatomical location. For example, in some embodiments, the
loop may have a diameter of at least about 2mm. This diameter
may be 1in the range of from about 2mm to about 25mm, though

larger and smaller sized loops may also be used for particular
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applications. In some examples, the loop 23 may be about 2mm,
about 10mm, or about 25mm, or other sizes in between.

[0038] In an alternative embodiment, as 1llustrated 1n FIG.
S, the filament 120 may 1include, extending from the loop 123,
two dlscrete 1lengths of filament, or tails, extending from

second ends 122a, 122b adjacent to the loop and each

terminating to a first end 121a, 121b, respectively. Ot
course, filaments 1ncluding multiple discrete lengths, and
multiple loops, are also envisioned. These discrete lengths

may be useful 1n some method embodiments where, for example,

multiple anchors and/or multiple tissues are involved.

Examples of such methods are discussed below.

[0039] In yet another embodiment, at least a portion of the
filament 20, 120 may include an at least one indicating marker
(not shown) along i1ts length. Such markings may be similar to
those disclosed in co-pending U.S. Application No. 13/303,849,
filed November 23, 2011 (published as U.S. 2013-0131722). For
example, such 1ndlcating marker may be, for example, a spot, a
radial ring, a portion having a differing color from the rest
of the filament, or the like. In another example, the
indicating marker may be a portion of the filament 20, 120
being of a different color than the rest of the filament.
Such contrasting colors of these portions may provide a clear
indication to the operator when performing a surgical
procedure, and may be of particular use 1in arthroscopic
procedures. In another example, using filament 120, the first
tail (12la, 122a) may be one color and the second tail (121b,
122b) may be a different color from the first tail such that
the operator may easily distinguish between the two. In yet
another example, the loop 23, 123 of filament 20, 120 may have
a marking which may be used by the operator to ensure a
sufficient amount of the loop 23, 123 is around the tissue to

provide for adequate fixation of the tissue. In this example,
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the marking may be hidden from the operator, once the 1loop 1is
in the 1luggage-tag configuration, which would notify the
operator that a sufficient amount of tissue has been grasped
within the loop. However, if the marking can still be seen by
the operator (when the loop 1s in the luggage tag
configuration), that may 1indicate to the operator that too
little tissue has been grasped within the loop, and thus that
the operator should repeat that step. Of course, other
variations of such markings may also be used.

[0040] Moreover, 1n yet another embodiment, the filament
20, 120 of the present invention may also include at least a
portion of its length having a monofilament structure. For
example, the monofilament structure 1is essentially a portion
of the filament which does not have a hollow core, as 1is
typical of most surgical filaments, such as suture. Instead,
the hollow core 1is filled with additional strands of filament
to create a substantially solid filament. In one example, the
loop 23, 123 may 1include such a monofilament structure.
Alternatively, a portion of the tail, or tails, may also
include a monofilament structure along at least a portion of
its length.

[0041] FIGS. 6 and 6A 1llustrate one embodiment of a drill
50 having a proximal end 51 and a distal end 55 and a length

of shaft 52 therebetween. The drill may be either reusable or
disposable. The drill may be manufactured of stainless steel,
nitinol, or other bioccmpatible material.

[0042] The distal end 55 of drill 50 constitutes a boring
structure which includes a first portion 56 having a first
diameter and a second portion 58 having a second diameter.
Both first and second portions include at least one flute 57,

09 (respectively) shaped and dimensioned to create a hole in
bone. This configuration of the distal end 55 may create a
"stepped" bone hole, 1in that the bone hole includes, for

example, a distal portion having a diameter substantially
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equal to the first diameter of the first portion 56 and a
proximal portion having a diameter substantially equal to the
second diameter of the second portion 58. In one example,
such a bone hole preparation may result 1n the proximal
portion being positioned within substantially the entire depth
of the cortical bone, such that the second portion 58 of the
drill 50 decorticates the bone hole site, while the distal
portion of the bone hole 1s positioned substantially within
the underlying cancellous bone, such that the first portion 56
of the drill 50 forms a pilot hole through the cancellous bone
to a depth substantially equal to the length of the first
portion 56. As discussed below, this pilot hole 1is only
drilled to a partial depth relative to the final depth of the
implanted anchor in the bone. This example may result in a
bone hole including a decorticated area and a pilot hole into
the cancellous bone, though in some surgical sites, where the
cortical bone may be thinner than normal, the second portion
58 of the drill may form a hole extending through the cortical
bone and 1nto a portion of the cancellous bone.

[0043]) To further this example, the first and second
portions 56, 58 of drill 50 are sized to prepare such a bone
hole. Thus, 1in this example, the length of the first portion
o6 may be about omm, and the length of the second portion may
be about 3mm. In an alternative example, the length of the
first portion may be about 4mm, and the length of the second
portion may be about 4mm. While the length of the second
portion should be sufficient to decorticate the entire depth

of the cortical bone at the surgical site, the length of the

first portion may have any length desired and may be designed
with a specific surgical procedure in mind or, alternatively,
may be a fixed length which is suitable for most intended
surgical procedures.

[0044] The first and second diameters of the first and

second portions 56, 58 of drill 50 may also vary dependent
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upon, for example, the size of the tissue anchor to be
positioned and secured within the bone hole. The first
portion 56 may 1nclude a diameter which 1is smaller than the
diameter of the tissue anchor to be implanted within the bone
hole, thus forming a pilot hole relative to the anchor to be
1mplanted. Using the above dimensions for anchor 10 as a
reference point for this example, the first diameter of the

first portion 56 of the drill 50 would be less than, for

example, 3.50mm, and specifically, 1less than about 2mm, and
more speclfically, about 1.5mm. The second diameter, of the
second portion 58, again using anchor 10 as a reference, would
be at least about 3.50mm, and specifically about 3.70mm.

[0045] The proximal end 51 may include a structure for
connection to a power drill, a hand drill, or the 1like, to

rotate the distal end 55.

[0046] The shaft 52 of drill 50 may have a diameter, and
structure, sufficlent to transfer the rotational force from
the proximal end 51 to the distal end 55. Thus, for example,
the shaft 52, along with the proximal and distal ends, may be
manufactured out of metal, such as stainless steel or the

like, or other material suitable for a drill used to prepare a

bone hole. The diameter of the shaft may be larger than the
distal end 55, such as about 4.0mm, though the shaft should

not be too large as to not fit through instrumentation being

used, such as a cannula or drill guide.

[0047] In another embodiment, the shaft 52 may be flexible

such that the drill may pass through a curved cannulated guide

or curved drill guilde. such exemplary instrumentation is

disclosed 1n U.S. Patent App. No. 12/821,504, filed June 23,

2010 (published as U.S. 2011-0015675) as well as 1in the

TM
TwinLoop FLEX Instrumentation System (Stryker Endoscopy, San

Jose, CA).
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[0048] In an alternative embodiment of the drill of the

present invention, drill 150 1s 1llustrated 1n FIGS. 7TA-7B.
Drill 150 1is similar to drill 50 1n that a similar bone hole

1s prepared by either drill. As illustrated 1in FIGS. 7A, 7B,

the distal end 155 constitutes a boring structure, similar to

that of FIG. 6A, which includes a first portion 156 having a

- R

first diameter and a second portion 158 having a second
diameter. Both first and second portions i1nclude at least one

flute 157, 159 (respectively) shaped and dimensioned to create

a hole 1n bone. This configuration of the distal end 155 also
creates the "stepped" bone hole, 1including, for example, a

distal portion having a diameter substantially equal to the

first diameter of the first portion 156 and a proximal portion

having a dlameter substantially equal to the second diameter

of the second portion 158.

[0049] Drill 150, however, 1ncludes a shaft 152 having a
stepped portion 153 of a larger diliameter than the rest of the
length of the shaft. Stepped portion 153 may have a diameter
substantially equal to or greater than the second portion 158

-

which may, for example, ensure that the distal end 155 of the

drill 150 remains centered within a cannulated guide, or drill
gulde, 1f one 1s used. Stepped portion may also 1nclude a
circumferential groove 154 within which a bushing 160 may be

positioned.

[0050] Bushing 160 may be positioned within groove 154 and

may be held 1n place by the shape of the groove 154, an

adhesive, or the 1like. Bushing may rotate along with the

dri1ll or may be capable of rotation independent of the drill

such that, for example, bushing 160 may remalin 1n a stationary

position even while the drill 1s rotating during use. Bushing

may be manufactured of plastic or other biocompatible

material, such as for example, PEEK. Bushing 160 may also
assist 1n maintaining the drill 150 in a centered position

within a cannulated qguide, or drill guide. Bushing 160 may

-1 6-



CA 02811838 2013-04-05

have a diameter that 1s substantially equal to the stepped
portion 153 to maintain a smooth, generally continuous surface
along the shaft. Furthermore, the bushing 160 may serve as a
visual indicator for the operator to determine the depth of

the drill 1n the bone. For example, the bushing may have a

different color than the drill shaft, such that the

contrasting c¢olors serve as the wvisual 1ndicator to the

operator. Of course, even with the contrasting colors, the
shaft may still include a laser marking (e.g., proximal to the

bushing), which may serve as an additional visual 1indicator.

[0051] Additionally, bushing 160 may 1nclude a distal face

p—

165, at least a portion of which 1s exposed, as 1llustrated 1in

FIG. 7B. If bushing i1s to be used with drill 150, as in FIG.

7B, the distal end 155 may be narrowed 1in at least one

dimension, such that as much of the distal face 165 1s exposed

as possible. Such narrowing of the distal end 155, 1in one

example, may result 1in the flatter-shaped distal end
1llustrated 1in FIGS. 7TA and 7B as opposed to the generally
circular-shaped distal end 55 of the drill 50 of FIGS. © and

6A. This distal face 165 may serve as a drill stop to prevent

the distal end 155 from proceeding too deeply 1nto the bone.
Distal face 165 may also include a marking material applied to
its surface. The marking material may be surgical 1ink, or the
like, which, upon contact with the bone surface (surrounding

the prepared bone hole), marks the contacted bone surface with

the 1nk. In use, this marking may assist the operator 1in

locating the bone hole for 1insertion of the bone anchor 10
(other other anchor). Such marking may be particularly useful
in methods of surgery where, for example, the drill 1s used to

create multiple bone holes, or where the bone hole 1s prepared

1n an anatomical position difficult to access, such as for

example a position under a rotator cuff tissue, or the like.

[0052] The bushing 160 may be easily removable from the

drill such that the drill may be reused and, each subsequent
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use, a new bushing may Dbe 1installed on the groove 154.
Alternatively, 1f the drill 1is disposable, then the bushing
may be positioned on the drill during manufacture (using an
adhesive or the like) and, upon using the drill, the operator
may dispose of the entire structure. Of course, bushing 165
may also have sufficient marking material on 1its distal face
165 for multiple surgeries.

[0053] In another embodiment, the present invention may
include a system including a tissue anchor, a filament and a
drill. Such a system may be supplied to the operator in
various ways. For example, the drill may be sterilizable and
reusable, and thus only the anchor and filament need be
supplied for each particular surgical procedure. In this
example, the filament and anchor may be sold separately or
together as a set. The system may also include a cannulated
gulde (or drill gulide) and an inserter for insertion of the
tissue anchor. Thus, 1n another example, the system may
include the anchor, filament, and inserter, and optionally,
the drill and/or cannulated guide (or drill guide).

[0054] In yet another embodiment, the present invention may
also include a kit including at least one anchor and at least
one filament. For example, an anchor may be sold with a

plurality of filaments such that the operator may determine

the appropriate filament for a particular surgical procedure.
The plurality of filaments may differ according to, for
example, diameter of the filament, length of the tail (or
talils) of the filament, size of the loop, number of discrete
filament portions or tails extending from the loop, number of
loops on the filament, color and/or texture, and the like. 1In
an alternative example, the kit may include a plurality of
anchors 10 which may differ according to length, diameter,
size of saddle, number and/or shape of the tips, and the like.

Alternatively, other anchors (such as those included in the

below surgical methods) may be included in such kits with the
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filament 20, 120 or filaments. such kits may provide the
operator with a selection of options which may be utilized for
a particular surgical procedure and/or certain anatomical
constraints. such kits of the present 1nvention may also
include any or all of at least one inserter, at least one

dr1ll, at least one cannulated guide (or drill guide), or the

like. 1In one example, the kit may also include a plurality of
cannulated guides having various angles of curvature for use
in various anatomical locations which may be better suited to
using curved 1nstrumentation. Of course, such kits may also
include a cannulated guide that is linear or straight.

[0055] The devices, systems and kits of the present
invention may be used 1in various methods of surgery. As
discussed above, the Dbelow methods are specific to labrum
repalr or rotator cuff repair in the shoulder, though such
methods are also applicable to, for example, labrum repair in
the hip as well as the repair of other soft tissues. The
devices, systems and kits, having smaller dimensions than
those discussed above, may also be wused in small Joint
surgical methods and procedures, such as ankle, hand and foot
soft tilissue repalirs. Moreover, these methods of surgery are
described as to arthroscopic repair, though other forms of
surgery, such as open surgery, are also envisioned.

[0056] In one embodiment, 1llustrated 1in FIGS. 8A-L, a
method of the present invention may be used to secure tissue
80 to bone 70, for example, to repair a tear in the labrum to
reattach the labrum to the bone at or adjacent to the native
attachment site. Upon accessing the surgical site (e.g., the

labrum tear from the glenoid), a cannulated guide (such as any
cof the "guldes" 12, 14, 16, 18, 20 disclosed 1in U.S. Patent
App. No. 12/821,504 (published as U.S. 2011-0015675) though of
course an additional, outer surgical cannula, as 1s well known
for arthroscopic procedures, may also be present outside of

such "guides™) 1s optionally positioned through the opening
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in the surface tilissues such that a distal end of the
cannulated guide may be positioned adjacent to the surgical
site. A drill, such as those 1llustrated in FIGS. o-7, 1s
then passed through the cannulated guide (if present) until
the distal end 55 of the drill 1s positioned adjacent to the
area of the glenoid (bone 70) where the labrum (tissue 80)
will be reattached. The bone hole 75 is then formed using the
drill (FIG. 8E). The drill optionally includes a laser mark
(not shown), or the like, such that the operator can drill to
a proper, predetermined depth. Alternatively, the drill may
have a physical stop (not shown), such as at the proximal-most
end of the shaft 52, which abuts against the proximal-most end
of the cannulated guide and prevents the operator from
drilling 1into the bone any further than the length of the
distal end 55. Bushing 160 (FIG. 7B) may also serve as the
physical stop. Upon completion of the bone hole 75, the drill

de

1s removed from the cannulated guide. A filament 20, such as
1s 1llustrated 1in FIG. 4, 1is then passed through the
cannulated gquide (if present) to the detached labrum 80, and
the filament 1s passed around the 1labrum wusing known means
(FIG. 8A). If using the filament of FIG. 4, either of the
first end 21 or the second end 22, having loop 23, may be
passed around the labrum 80. In an alternative, the
cannulated guide, 1if used during the preparation of the bone
hole, may be removed prior to the step of passing the filament
20 to and around the labrum tissue. In another alternative,
rather than the filament 20 passing around the soft tissue 8§80,
the filament may alternatively be passed through the tissue
80. Passing the filament 20 through the tissue 80 may have
the benefit of maintaining separation between the filament 20
and the articulating surface of the shoulder joint.

[0057] With the filament 20 now positioned on the labrum 80
(FIG. B8A, either around the labrum as shown or through the

labrum), the filament may be maneuvered such that both the
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first and second ends are outside the body of the patient (and
the cannulated guide, 1f present), in the proximal direction,
such that the operator may pass the first end 21 through the
loop 23 of the second end 22 (FIG. 8B). Of course, 1f this
can be accomplished at the surgical site without trouble, this
step may alternatively be performed at the surgical site or
even within the cannlated guide (if present). The first end
21, once through loop 23, may then be pulled such that loop 23
travels along the length of the filament and to the labrum
tissue 80 (FIGS. 8C-D). The filament 1s now secured to the
tissue 1n a “luggage tag” - type configuration (FIG. 8D). It
should be noted that either the preparation of the bone hole

75 (FIG. 8E) or the passing and positioning of the filament 20
onto the labrum 80 (FIGS. B8A-D) may be completed first,
followed by the other.

(0058] The first end 21 of filament 20 may be placed within
the cannulated body of the anchor 10, which 1s engaged with an
inserter 60 (FIG. 8F), and the anchor may travel along the
filament towards the second end 22. The 1inserter 60 may also
be cannulated along at least a portion of its length such that
the filament may pass through the anchor 10, out the proximal
end of anchor 10 and 1into the cannulated portion of the
inserter. The filament may then pass completely through the
inserter, 1f the entire length of the body 1is cannulated, or
the filament may exit through an opening 61 in the side of the
inserter, 1f only a portion of the inserter 1s cannulated (as
in FIG. 8F). The first end 21 may have increased stiffness to
allow for ease of threading the anchor and inserter onto the

filament. In one example, the stiffened portion of the

filament 21 may have a length sufficient to span the distance
between the distal end 11 of the anchor to the exit opening 61
through the side of the 1inserter, which may provide for

simplified threading of the filament through the anchor and

inserter. The anchor, such as anchor 10 of FIGS. 1-3, engaged
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with 1inserter 60 (FIG. 8F), may now be moved towards the
surgical site (FIG. 8G). If used at all, the cannulated guide
may be removed from the surgical site prior to the step of
moving the anchor i1nto the surgical site (though as above, it
may be removed prior to passing the filament, 1f drilling the
bore hole 1s performed prior to passing the filament),
however, 1n some embodiments, the anchor 10 and inserter 60

may pass through the cannulated guide and to the surgical

site.
[0059] Once the anchor 1s at the surgical site, the distal
end 11 of the anchor engages the filament (FIG. 8G). For

example, at 1least one of the tips 12a, 12b may pierce the
filament, such as at the intersection of the loop 23 with the
rest of the filament, to engage the filament. Alternatively,
the distal end 11 may be maneuvered, using the inserter 60,
such that a portion of the filament, such as the loop 23, 1is
engaged by the saddle 13 (as in FIG. 8G). In any event, once
the distal end 11 engages the filament, a portion of the loop
23 may be positioned within the saddle 13 and another portion
of the loop may be positioned within a portion of the groove
14 (FIGS. 8H-I).

[0060] The distal end 11 of the anchor is then directed to
the bone hole 75, thereby drawing the filament 20, and secured
tissue 80, to the bone hole as well (FIGS. 8H-I). Such
drawing of the tissue may also tension the tissue. The distal

end 11 of the anchor 1i1s then placed within the bone hole 75,

and specifically within the second portion of the bone hole,
as the second portion has a sufficient diameter to accommodate
the anchor (FIG. 8I). At this position, the distal end 11 of
the anchor is engaged with the wall of the bone hole 75 and is
positioned against the bottom surface of the second portion of
the bone hole (at which point the bone hole steps down to the
first portion having the first diameter), though the remainder

cf the anchor 1s still protruding from the bone surface.
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Moreover, 1n this position, the tissue anchor, while engaged
with the wall of the bone hole, may still have a weak pull-out
strength such that it may be easilily removed from the bone
hole, 1f needed, for reinsertion or repositioning.

[0061] Once 1in this position, the operator may, using a
rubber mallet or the like, apply a force to the inserter 60
which forces the anchor further into the bone (FIG. 8J). As
the anchor drives distally, into the first portion of the bone
hole (the pilot hole), the anchor bores through the cancellous
bone, thereby forming a bone hole having the same diameter as
the anchor along the length of the already-formed pilot hole.
Further, based on the above exemplary dimensions, the distal
tip of the anchor may extend beyond the end of the first
portion of the bone hole and deeper into the cancellous bone,
such that the anchor 1s completely self-tapping 1into the
cancellous bone. The operator continues applying such a force
to the anchor until the proximal end 16 of the anchor is flush
with, or below, the surface of the bone (FIG. 8K). For

example, the 1inserter may have a first laser mark 62
indicating that, once flush with the outer cortical bone
surface, the anchor 10 1s sufficiently deep within the bone,
though at a minimum range of such depth. The inserter 60 may
also 1include a second laser mark 63 indicating that, once
flush with the outer cortical bone surface, the anchor 10 1is
at a depth towards the maximum range of sufficient depth.

Thus, the operator may force the anchor 10 to a depth at one

of the two laser marks 62, 63 or at a position between the two
laser marks 62, 63 on the inserter 60. The operator may
position the anchor 10 at a certain depth dependent upon
various factors, 1including bone qguality, surrounding anatomy,
and the like. Furthermore, the operator may position the
anchor at a particular depth to obtain a desired tension on
the tissue 80 being secured. For example, 1f at the first

laser mark 62 the tissue 1is still too loose, the operator may
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drive the anchor 10 deeper into the bone 70, towards a depth
denoted by the second laser mark 63, and by doing so, the
operator may be 1increasing tension on the tissue 80. Thus,
the depth of the anchor 10 may be adjusted to attain a desired
tension on the tissue 80 being secured, which may result in a
better repair.

[0062] At this position, the anchor 1s thereby secured
within the bone hole due to the ridge or ridges 15 on the
outer surface of the anchor which assist in preventing back-
out of the anchor from the bone hole. The surrounding
cancellous bone, following the boring by the anchor, may, due
to 1ts 1inherent elasticity, 1interdigitate with the ridges,
whereby the cancellous bone may gravitate towards the anchor
such that cancellous bone fits against the surface of the
anchor, in between and around the ridges.

[0063] The anchor 1s now secured within the bone hole,
thereby also securing the filament 1n place. The loop 23 of
the filament 20 remains engaged with the distal end 11 of the
anchor 10, while the remaining portion of the 1loop may be
positioned within the groove 14 and out of the bone hole,
where 1t remains engaged with the tissue, which is now
positioned at or adjacent to the bone hole (FIGS. 8K-L). The
remailning portion of the filament, extending to the first end
21, extends from the distal end 11 of the anchor 10, at the
intersection with loop 23, through the cannulated body of the
anchor 10, and out of the surgical site. This length of
filament may be cut (typically where the filament exits from
the proximal end 16 of the anchor 10) and removed from the
surgical site (FIG. 8L), and the cannulated guide is withdrawn
and the wound 1is closed as is known in the art.

[0064)] It should be noted that the cannulated guide 1is
optional for this method. As seen 1in the 1llustrations of
FIG. 8, the cannulated guide 1is not present, but instead, the

inserter 60 merely passes through a common surgical cannula
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(not shown) and directly to the surgical site. Thus, this
method may be performed entirely without a cannulated guide.
In another alternative, a cannulated guide, such as a drill
guide, may be used with the drill to prepare the bone hole,
but 1s then removed, along with the drill, once the bone hole
75 has been prepared. As mentioned above, the preparation of
the bone hole may occur prior to or subsequent to the passing
of the filament around or through the tissue 80.

[0065] Alternatively, 1nstead of cutting the remainder of
the filament 20, once the anchor 1s positioned in bone, this
length of filament may be maneuvered to a second anchor,
additional tissue, or the 1like, to be used in further
securement of soft tissue as 1s required. For example, in an
alternative embodiment, a method for the repair of a tissue,
such as a rotator cuff, may proceed largely as described
above. However, once the anchor 1s secured in bone (as in
FIG. 8K), at a medial position (such that the tissue may drape
over the 1location of the bone hole 75), rather than cutting
the remaining portion of the filament 20, this portion is
instead passed through the tissue, and passed over the tissue
in a lateral direction, to a second bone hole positioned
lateral to the reattachment footprint of the rotator cuff
tissue. Once 1n this position, a second anchor, such as a
ReelX STT suture anchor (Stryker Endoscopy, San Jose, CA), may
be positioned on the filament and may be used to secure the
resulting suture bridge extending from the first anchor to the
second anchor.

[0066] The present invention also includes various
alternative embodiments of methods for tissue repair utilizing
the above-discussed devices. In some embodiments, the
filament 20, 120 may be used on its own, without anchor 10, or
with another type of anchor, such as the above ReelX STT
anchor (as 1n FIGS. 9A-C, below). As above, such alternative

methods may be performed without a cannulated guide, or the
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method may include the use of a cannulated guide for drilling
the bone hole, or additionally for other steps. Such methods
may also wutilize a single filament 20, 120 or multiple
filaments 20, 120, in conjunction with one or more anchors of
various type.

[0067] In one alternative embodiment for tissue repailr,

such as the repair of a torn rotator cuff, for example, a

first filament 20 may be secured to the cuff at a first

location using the "luggage tag" configuration. The first end

21 of the filament may then be tensioned laterally to pull the
tissue towards a first bone hole prepared laterally to the
footprint of the rotator cuff tissue. The filament first end
21 may then be engaged by an anchor, such as the ReelX STT
anchor, to secure the tissue. Furthermore, this method may

include a second filament 20 which may be secured to the cuff

at a second location, separate from the first location, using
the "luggage tag" configuration. The first end 21 of the
second filament may then be tensioned laterally to pull the
tissue towards a second bone hole prepared laterally to the
footprint of the rotator cuff tissue. The first end 21 of the
second filament may then be engaged by an anchor, such as the
ReelX STT anchor, to secure the tissue. In an alternative,
the first ends of both the first and second filaments may be
tensioned laterally to a single bone hole and thereby engaged
by a single anchor to secure the tissue.

[0068] In another embodiment, i1llustrated in FIGS. 9A-C,
two filaments and two separate suture anchors, similar to
those described 1n the previous embodiment, may be used to
repalr soft tissue, for example, rotator cuff tissue 80. In
this embodiment, however, filament 120, each having two
discrete lengths of filament, or tails, are used (see FIG. 5).
The 1nitial steps of this embodiment are similar to those
above. Namely, each filament 120, 120' is passed through the

cuff 80 at first and second locations 8b5a, 85b, respectively
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(see FIG. 9A), and secured thereto by passing the first end
121a, 121a' of the first tail through the loop 123, 123' (see

FIG. 9B) to form the luggage tag configuration. At this
position, the loop 123, 123' and second end 122a, 122a' of the

first tailil wrap around a portion of the cuff tissue such that,

effectively, two strands (of each loop) are positioned on the

top surface of the tissue, and a single strand (the second end

g,

of each first strand) i1s positioned on the bottom surface of

the tissue, and the loop and first strand engage one another

both at the edge of the tissue 80 and at the first (or second)
location 85a. Such contact with the tissue may provide a

strong connection between the filament and tissue which may

provide for an effective repair (e.g., decreases the risk of
the fllament tearing the tissue). Of course, a portion of the
loop may be positioned on the bottom of the tissue (or
conversely, a portion of the second end 122a may be positioned
on the top of the tissue) depending on the position of the
first (or second) location, the size of the loop 123, or the
like, though it 1s preferred that the loop be on the top
surface of the tissue and the single strand be on the bottom
surface of the tissue.

[0069] Once the luggage tag 1is positioned on the tissue,
the first ends 121a, 12la' are tensioned and positioned
adjacent to lateral bone holes 75, 75" 1n bone 70,
respectively, and are each engaged by an anchor, such as the

ReelX STT anchor, to secure the tissue. During the tensioning

step, the tissue may be drawn laterally toward the bone holes.
Of course, 1n another configuration, the first ends 121a,
121a' may be crossed such that, for example, first end 121a is
secured at bone hole 75' and first end 121la' is secured at
bone hole 75.

[0070] Once the first tails (having first ends 121a, 12l1a')
are secured at bone holes 75, 75', the second tails may then

be manipulated by the operator. These tails may be used to
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secure further tissue, may be secured to one another, or the
like. In the 1llustrated exemplary embodiment (see FIG. 9C),
the two second tails are engaged by an anchor, such as the
ReelX STT anchor, to secure the tissue at a third bone hole
710". Of course, this bone hole 75" may be positlioned anywhere
desired. Again, using the 1llustrated example, the operator
may tension the second tails by pulling first ends 121b, 121b’
laterally, towards bone hole 75" to engage a bone anchor and

secure the filaments to maintain tension.

[0071] As a result, as 1n FIG. 9C, an effectively double
row suture bridge configuration results which provides for a

large footprint to maintain the tissue against the bone

surface. Additionally, as 1illustrated, only two lengths of
filament (second ends 122a, 122a') are positioned between the
tissue 80 and bone 70, which allows for direct contact between
the tissue and bone along substantially the entire surface
area of the repair.

[0072] In another variation to this embodiment, an anchor
10 may be positioned under tissue 80, and additionally, an
anchor may be positioned underneath both first and second
positions 85a, 85b. Anchor 10, at these positions, may engage
the loops 123, 123', or eilther tail at positions 122a and/or
122b, and 122a' and/or 122b'. The tails may then be passed
over the tissue 80 and to at least one lateral anchor as
discussed above. Such variations may provide for additional
securement of the soft tissue 80 to the bone 70.

[0073] In yet another embodiment, a method of repair of

soft tissue may include the use of a filament 120 and a first
anchor 110, as 1illustrated in FIGS. 10A-B. Anchor 110 may be
a standard suture anchor as 1is known in the art. The anchor
110 i1s positioned in bone 70 under the soft tissue 80, such as
a rotator cuff, and one of the tails of filament 120 1is
engaged by the anchor. For example, the anchor may include an

eyelet and the tail of the filament may be passed through the
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eyelet. The filament tail, such as tail having first end 121la
in FIG. 10A, which i1s engaging the anchor, 1is passed through
the tissue at a first 1location 185a, and positioned 1n a
lateral direction relative to the tissue 80. The second tail,
including first end 121b as in FIG. 10A, 1s also passed
through the tissue at a second location 185b and first end
121b may be positioned 1in a lateral direction relative to the
tissue. As 1llustrated 1in FIG. 10A, as the second tail
(ending in first end 121b) 1is passed through the tissue, the
loop 123 and the second end 122a of the first tail are also
pulled through the tissue at location 185b. Since the
filament freely slides through the eyelet, however, the
location of the loop 123 may be adjusted to, for example, be
adjacent to either of the first location 18b5a, the second
location 185, or any other location the operator may desire.

[0074] Once the filament 1s positioned relative to the
tissue, the first end 1l2la may be passed through loop 123 to
form a luggage tag configuration between the first location
185a and the second location 185b, as shown 1in FIG. 10A.
Further manipulation of first ends 121la, 121b may tension the
luggage tag configuration such that loop 123 1s pulled
adjacent the outer surface of tissue 80, as in FIG. 10B. Once
again, the operator may position loop 123 to be adjacent
elther the first location 185a or the second location 185b, or
alternatively, as 1n FIG. 10B, the loop 123 may be positioned

over anchor 110 such that it 1s generally equidistant from the

first and second locations 185a, 185b. The position of FIG.
10B may be beneficial to assist the operator in creating an
even repalr along the length of the tissue 80. With the 1loop
123 1n position against tissue 80, first ends 12la, 121b may
be tensioned further in a lateral direction towards a lateral
pbone hole 75', and secured at bone hole 75' by a second anchor
positioned therein. The tenslion applied to first and second

ends 12l1la, 121b may tension the tissue 80 in the lateral
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direction, as well as cause the loop 123 to migrate laterally.

Such lateral tension may return the tissue to a native

”
p—

footprint (as in the example of a rotator cuff repair), or at

least create desirable tension on the tissue to form a
reliable and beneficial repalir.

[0075] As with the other method embodiments discussed
above, this embodiment may also include variations as to the
number of filaments, number of tails on each filament, number
of anchors, positioning of anchors, and the 1like. For
example, 1n one alternative, two medial anchors, positioned
under the tissue 80, may be positioned such that a first
medial anchor 1s at the first 1location 185a and a second
medial anchor 1s positioned at the second location 185b. The
tails (extending to first ends 121la, 121b), extending from the
first and second locations 185a, 185b, may then extend to a
single lateral anchor, as discussed above, or alternatively to
two lateral anchors. In the alternative of two lateral
anchors, the tails may, following passage through the loop

123, extend 1n generally parallel fashion relative to one

-

another from the first and second 1locations 185a, 185b to
first and second lateral anchors, respectively.
Alternatively, the first and second tails 121la, 121b may be
crossed such that the tail extending from the first 1location
185a may extend to the second lateral anchor and the tail
extending from the second 1location 185b may extend to the
first lateral anchor.

[0076] A further exemplary variation is illustrated in

FIGS. 11A-B. This embodiment includes a similar configuration

as the embodiment of FIGS. 10A-B above, with the exception
that this embodiment includes two lateral bone holes 75' and
75". Thus, the i1nitial steps of this i1illustrative embodiment
1s 1dentical to that of FIGS. 10A-10B above, except an
additional lateral bone hole 75" is prepared. In FIG. 11lA, as
in FIG. 10A above, the first end 12la of the first tail 1is
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passed through loop 123 to create the luggage-tag
configuration, and both first ends 121a, 121b of first and

second tails are positioned laterally relative to the tissue

80 (in this example, rotator cuff tissue) and towards bone
holes 75', 75". As illustrated in FIG. 11B, the tissue repair
is made by tensioning first end 12la of the first tail in the
lateral direction. Such tension may also position the 1loop
123 laterally (FIG. 11B) as well as tension the tissue 80
laterally, though the filament may be adjusted to position the
filament anywhere between, effectively, the second location
185B and the bone hole 75'. The operator may then tension
first end 121la (while maintaining an amount of tension on the
second tail, through first end 121b, to maintain the
positioning of the loop 123) to tension the luggage tag
configuration and create tension on the tissue 80 as desired.
The operator may then secure the first tail in bone holes 75
using a suture anchor to secure the repair. Once the first
tail 1s secured at bone hole 75', the second tail, having
first end 121b, may then be secured at bone hole 75". When
securing the second tail, the operator may place any desired
tension on the second tail, such that the second tail may
tension the loop, and pull 1t towards the second bone hole
75", and may also impart additional tension on the tissue 80.
Alternatively, the tension on the first tail may be only a
moderate amount, sufficient to create a stable construct, and

then the operator may use the second tail to 1mpart the

tension on the loop 123, and thus the first tail and the
tissue, to create a reliable and beneficial repair.
[0077] In any of such methods using the devices of the

present 1nvention, the use of filament 20, 120 provides for a

stronger and more reliable repair of the soft tissue due to
the absence of a knot along its length. The loops 23, 123 of
such filaments are a woven portion of the filament, and thus a

knot is not regquired, thereby eliminating a weak point in the

-31-



CA 02811838 2014-11-12

OSTEONICS 3.0-8660

length of the filament commonly found in other filament
arrangements utilizing a knot. Additionally, 1n those
empodliments 1n which the loop and a portion of a tail are
wrapped around the tissue 1n a "luggage tag" configuration,
such a configuration provides for a stronger and more stable
connectlon between the filament and the tissue than a simple
pass—-through of the suture, or a knot. Such a configuration,
additlionally, may decrease the 1likelihood of the tissue
tearing, or other trauma, at the location of the suture

rassing through the tissue.

[0078] Although the invention herein has been described

with reference to particular embodiments, 1t 1s to Dbe

understood that these embodiments are merely illustrative of
the principles and applications of the present invention. It
1s therefore to be understood that numerous modifications may

be made to the i1llustrative embodiments and that other

arrangements may be devised.
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CLAIMS:
1. Use of a suture system for securling tilissue to bone, said

system comprilising:

a filament including a first end, a second end and a length
therebetween, the second end having a closed loop; and

an anchor adapted to be inserted into a hole 1n a bone, the
anchor having a distal end and a proximal end, wherein the distal

f

end includes a saddle open at the distal end of the anchor, the

grre-

for engaging the loop of the filament by

—rt

saddle being adapted

moving the anchor towards the loop from a position remote from
the loop until the loop 1s received within the saddle, and

wherein the anchor 1ncludes a cannulation extending

longitudinally between the distal end and the proximal end of the

anchor, the cannulation communilicating with the saddle.

2. The use of c¢claim 1, wherein the tissue 1s a shoulder

labrum or a hip labrum.

g -

3. The use of claim 1, wherein the securing of the tissue to

the bone 1s to be performed arthroscopically, through a

cannulated guide.

4. The use of claim 1, wherein the suture system further

comprises an inserter for passing the anchor towards the loop and

p—

tissue, positioning the distal end of the anchor, and securing

the anchor.

-

5. The use of c¢laim 1, wherein the anchor has a groove

extending longitudinally along an exterior surface of the anchor.

L

6. The usce of claim b5, wherein a distal end of the groove

communicates with tThe saddle.

268097.00107/95161610.1
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7. A system for securing tissue to bone, comprising:

a drill adapted for creating a hole 1n a bone, the drill

having a bushing to prevent over 1nsertion i1nto the hole;

a filament having a first end, a second end, and a length

therebetween, the second end i1ncluding a closed loop; and
an anchor adapted to be 1nserted 1nto a bone hole, the
anchor having a distal end and a proximal end, wherein the distal

end includes a saddle open at the distal end of the anchor, tne

saddle being adapted for engaging the loop of the filament by

moving the anchor towards the loop from a position remote from

the loop until the loop 1s received within the saddle, and

whereiln the anchor 1ncludes a cannulation extending

g

longitudinally between the distal end and the proximal end of the

anchor, the cannulation communicating with the saddle.

8. The system of claim 7, wherein the drill comprises a

boring structure having a first diameter at a distal end and a

second diameter proximal of the first diameter, wherein the

second diameter 1s larger than the first diameter.

9. The system of claim 8, wherein the anchor further

comprises a diameter, wherein the diameter of the anchor 1s

larger than the first diameter of the drill and substantially the

same size as the second diameter.

10. The system of <c¢laim 8, wherein the anchor further

comprises a diameter, wherein the diameter of the anchor 1s

larger than the first diameter of the drill and smaller than the

second diameter.

’—h
p—

11. The system of claim 7, further comprising an 1nserter

adapted to engage the anchor at the proximal end.

268097.00107/9516l1610. ]
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12. The system of claim 11, wherein the anchor 1s cannulated
and the 1nserter 1s at least partially cannulated, such that the

cannulated anchor and inserter are adapted to position a portion

ﬁ

of the first end of the filament thereiln.

g

13. The system of claim 7/, wherein the anchor has a groove

fr—

extending longitudinally along an exterior surface of the anchor.

14. The system of claim 13, wherein a distal end of the

groove communicates wlth the saddle.

15. An anchor for securing tissue to the bone, comprising:
a body adapted to be 1nserted 1nto a hole 1n a bone, the

pbody having a distal end and a proximal end, wherein the distal

end includes a saddle defining a distally oriented concavity open

at the distal end of the body, the saddle being adapted for

-

engaging a loop of a filament by moving the body towards the loop

from a position remote from the loop until the loop 1s received

within the saddle, wherein the body 1ncludes a cannulation

extending longitudinally between the distal end and the proximal
end of the body, the cannulation communicating with the saddle,
and wherein the body has a groove extending longitudinally along

e

an exterior surface of the body, the groove extending proximally

—

from the saddle such that a distal end of the groove communicates

ol

wlith a proximal end of the concavity defined by the saddle.

268097.00107/95101610.1
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