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ABSTRACT

A method of securing tissue using a filamentary construct is disclosed. The method 
includes the steps of passing a length of filament through or around tissue and implanting 
a filamentary sleeve formed of filament into tissue. The method also includes passing at 

5 least a portion of the length of filament at least partially through the filamentary sleeve to 
form a one-way cleat. The present disclosure also provides for various devices, systems, 
and assemblies for use in the method.

FIGURE 5 FOR PUBLICATION
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KNOTLESS FILAMENTARY FIXATION DEVICES, ASSEMBLIES AND SYSTEMS AND 
METHODS OF ASSEMBLY AND USE

FIELD

[0001] This disclosure relates to a method of securing tissue using a filamentary 
5 construct. The disclosure extends to a fixation system for securing tissue is also 

disclosed.

DEFINITIONS

[0002] In the specification the term “comprising” shall be understood to have a 
broad meaning similar to the term “including” and will be understood to imply the inclusion 

10 of a stated integer or step or group of integers or steps but not the exclusion of any other 
integer or step or group of integers or steps. This definition also applies to variations on 
the term “comprising” such as “comprise” and “comprises”.

[0003] Throughout the specification the term "proximal" or "proximally" shall be 
understood to define or mean closer to or towards an operator, e.g., surgeon, while 

15 "distal" or "distally" means further from or away from the operator.

[0004] Throughout the specification the term "filament" or "filamentary" shall be 
understood to define or mean a suture or other thread-like material. Such filaments may 
be constructed of synthetic material (e.g., PLGA, UHMWPE (ultra high molecular weight 
polyethylene), polyester, PEEK, Nylon, polypropylene, aramids (for example, Kevlar®- 

2 0 based fibers) or the like, or blends thereof), organic material (silk, animal tendon, or the 
like or blends thereof), or blends of both one or more organic materials and one or more 
synthetic materials. Alternatively, filaments may include thin metal wires. While any of 
these materials may be used, it is preferable, and is disclosed herein, that the various 
filaments or filamentary aspects of the present disclosure be constructed out of suture,

2 5 such as UHMWPE, polyester or blends thereof.

BACKGROUND OF THE DISCLOSURE

[0005] A recent trend in tissue anchor and suture anchor devices is the “soft” 
device, also referred to as a "filamentary" fixation device, in which the device itself is 
constructed of a filamentary material, such as suture or the like. Such filamentary fixation

3 0 devices can replace traditional metal or hard polymer devices in numerous soft tissue
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repair and replacement surgical procedures. Such filamentary fixation devices may 
provide solutions to various problems encountered with traditional metal or hard polymer 
devices. In many instances, such traditional devices tend to be large in diameter, and 
must include sufficient material, or other additional structures, to withstand the forces 

5 pulling against the device, whether via a suture or directly against the device itself. The 
size of such devices may limit the possible implantation locations in the body, as sufficient 
bone mass is required to accommodate the device. Moreover, a large hole must be 
drilled into the bone to allow for passage of the device through the cortical layer and into 
the cancellous bone. The larger drill holes may be too invasive resulting in excessive loss 

10 of healthy bone, or creation of a large repair site.

[0006] Despite the many benefits these filamentary fixation devices provide, such 
devices to date cannot be used to perform knotless surgical procedures, that is, surgical 
procedures using filaments (such as sutures or the like) where the filament is secured 
without the need of tying knots, such as half hitches or the like. Such surgical procedures 

15 are beneficial as knots have the tendency to loosen over time, thereby reducing the 
likelihood of a successful repair. Additionally, knot tying can take up an inordinate amount 
of time during a surgical procedure, as well as making the suture more susceptible to 
breakage, particularly at the location of the knot itself, which is commonly known as a 
weak point of surgical repairs. Furthermore, the stack of knots that is created after tying 

2 0 the sufficient amount of half hitches or the like can be undesirable as they interface with 
surrounding anatomy such as tissue, bone, and cartilage.

[0007] The reference to prior art in this specification is not and should not be taken 
as an acknowledgment or any form of suggestion that the referenced prior art forms part 
of the common general knowledge in Australia or in any other country.

2 5 [0008] Therefore, it would be advantageous if an improved filamentary fixation
device capable for use in knotless surgical procedures could be devised. It would also be 
advantageous if improved methods of securing tissue using filamentary constructs could 
be devised.

SUMMARY OF THE DISCLOSURE

3 0 [0009] Generally, the present disclosure includes various devices, assemblies,
systems and methods of assembly and use including fixation devices, assemblies and 
systems, and specifically filamentary fixation devices, assemblies and systems, suitable
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for knotless applications. In one embodiment, the present disclosure includes a 
filamentary sleeve, a filamentary shuttle and a length of filament. Together, the sleeve, 
shuttle and length of filament can be assembled and used to secure tissue without the use 
of knots such as half hitches and the like. Such filamentary fixation devices may be used 

5 in a variety of surgical procedures to repair tissue, and in particular various soft tissues.
While the majority of embodiments disclosed herein relate to the use of the filamentary 
devices, assemblies and systems of the present disclosure as a "suture anchor" for 
placement in bone, and to attach, reattach or otherwise secure soft tissue thereto, other 
uses of the filamentary devices, assemblies and systems are also possible, examples of 

10 which are also described herein.

[0010] In another embodiment, the present disclosure includes a fixation assembly 
for securing tissue including a fixation device, a filamentary shuttle positioned through at 
least one portion of the device, the filamentary shuttle including an outer filament having a 
first end and a second end, and a length therebetween, and an inner filament having a 

15 first end and a second end, and a length therebetween, wherein the second end of the 
inner filament includes a loop structure, and a length of filament having a first free end, a 
second free end and a length therebetween, the length of filament adapted to have a 
working relationship with the tissue. The fixation device may be a filamentary sleeve 
formed of filament, and the filamentary sleeve can be adapted to be implanted in a tissue 

2 0 and deploy therein to become fixedly secured to the tissue. In a specific example, the 
filamentary sleeve can be adapted to be positioned within a bore hole in a bone such that, 
once deployed, the filamentary sleeve is fixedly secured within the bore hole.

[0011] Further as to this assembly, wherein each of the filamentary sleeve, 
filamentary shuttle outer filament, filamentary shuttle inner filament and length of filament

2 5 are formed of suture, wherein the filamentary sleeve is formed of a suture having a larger
inner diameter than the filamentary shuttle outer filament, and the filamentary shuttle outer 
filament is formed of a suture having a larger diameter than both the inner filament and 
the length of filament.

[0012] In a further embodiment, the present disclosure includes a filamentary
3 0 fixation system for securing tissue including a filamentary sleeve formed of filament; a

filamentary shuttle positioned through at least one portion of the filamentary sleeve, the 
filamentary shuttle having an eyelet; a length of filament having a first free end, a second 
free end and a length therebetween, the length of filament adapted to have a working
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relationship with the tissue; and an instrument adapted to implant the filamentary sleeve 
into an anatomical location adjacent the tissue to be secured. Further, the filamentary 
shuttle further can include a first end, a second end, a length between the first and second 
ends, an interior passageway along at least a portion of the length and an inner filament 

5 positioned within the interior passageway of the filamentary shuttle, wherein a portion of 
the inner filament can extend out of the interior passageway and the portion includes the 
eyelet. Additionally, the instrument may be adapted to position the filamentary sleeve 
within a bore hole in a bone and the filamentary sleeve is adapted to deploy within the 
bore hole such that, once deployed, the filamentary sleeve is fixedly secured within the 

10 borehole.

[0013] In yet another embodiment, the present disclosure includes a method of 
securing tissue using a filamentary construct, the method having the steps of passing a 
length of filament through or around tissue; implanting a filamentary sleeve, formed of 
filament, into tissue; and passing at least a portion of the length of filament at least 

15 partially through the filamentary sleeve to form a one-way cleat. The filamentary sleeve 
can be implanted into tissue, such as bone. The method can include the additional step 
of, upon implanting the sleeve in bone, deploying the sleeve to fixedly secure the sleeve 
relative to the bone.

[0014] Further to this embodiment, the filamentary sleeve can include a 
2 0 filamentary shuttle and the step of passing the portion of the length of filament may 

include engaging the portion of the length of filament with the filamentary shuttle and 
pulling the portion of the length of filament through the filamentary sleeve. Additionally, in 
one example, the one-way cleat can be formed by continuing to pull at least a portion of 
the length of filament into and through the sleeve, thereby forming a loop configuration on

2 5 the length of filament, wherein in this position, the length of filament is folded over itself,
forming the loop configuration at one end and at least one filament free end at the other 
end; passing the at least one free end of the length of filament through the loop 
configuration; and tensioning the at least one free end such that the loop configuration 
travels towards and into the filamentary sleeve, the length of filament adapted to apply

3 0 tension to the tissue, and the at least one filament free end, passed through the loop
configuration, is secured within the loop configuration.

[0015] In still another embodiment, the present disclosure includes a method of 
securing tissue using a filamentary construct, the method having the steps of obtaining a
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filamentary sleeve having a length along a longitudinal axis and a pathway therethrough 
and a filamentary shuttle positioned at least partially through the pathway; engaging a 
length of filament with the filamentary shuttle, the length of filament in working relationship 
with the tissue; pulling at least a portion of the length of filament into the filamentary 

5 sleeve; continuing to pull at least a portion of the length of filament into and through the 
sleeve, thereby forming a loop configuration on the length of filament, wherein in this 
position, the length of filament is folded over itself, forming the loop configuration at one 
end and at least one filament free end at the other end; passing the at least one free end 
of the length of filament through the loop configuration; and tensioning the at least one 

10 free end such that the loop configuration travels towards and into the filamentary sleeve, 
the length of filament adapted to apply tension to the tissue, and the at least one filament 
free end, passed through the loop configuration, is secured within the loop configuration.

[0016] Continuing with this embodiment, the filamentary shuttle may include an 
eyelet formed by an inner filament, positioned within an interior passageway of the 

15 filamentary shuttle, wherein a portion of the inner filament extends out of the interior 
passageway and the portion includes the eyelet. The method can further include, prior to 
the step of engaging the length of filament with the filamentary shuttle, implanting the 
filamentary sleeve into a prepared bore hole in a bone and deploying the filamentary 
sleeve such that the filamentary sleeve is fixedly secured within the bore hole.

2 0 [0017] In another embodiment, the present disclosure includes a method of
manufacture or assembly, wherein the method includes the steps of obtaining a 
filamentary sleeve having a length along a longitudinal axis and a pathway therethrough 
and a filamentary shuttle positioned at least partially through the pathway; engaging a 
length of filament with the filamentary shuttle; pulling at least a portion of the length of

2 5 filament into the filamentary sleeve; continuing to pull at least a portion of the length of
filament into and through the sleeve, thereby forming a loop configuration on the length of 
filament, wherein in this position, the length of filament is folded over itself, forming the 
loop configuration at one end and at least one filament free end at the other end; passing 
the at least one free end of the length of filament through the loop configuration; and

3 0 tensioning the at least one free end such that the loop configuration travels towards and
into the filamentary sleeve and the at least one filament free end, passed through the loop 
configuration, is secured within the loop configuration.
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[0018] In yet a further embodiment, the present disclosure includes a fixation 
device for securing tissue including a filamentary fixation device and a length of filament, 
wherein the filament is positioned through at least a portion of the filamentary fixation 
device to secure a tissue to the filamentary fixation device, where the tissue is secured 

5 without tying any knots.

[0019] In this embodiment, both the fixation device and filament may be formed of 
suture, and the filament is passed through the at least a portion of the fixation device, and 
secured thereto, by forming a one-way cleat using only the fixation device and filament. 
Specifically, the one-way cleat can be formed by pulling at least a portion of the filament 

10 into and through the fixation device, thereby forming a loop configuration on the filament, 
wherein in this position, the filament is folded over itself, forming the loop configuration at 
one end and at least one filament free end at the other end; passing the at least one free 
end of the filament through the loop configuration; and tensioning the at least one free end 
such that the loop configuration travels towards and into the fixation device, the filament 

15 adapted to apply tension to the tissue, and the at least one filament free end, passed 
through the loop configuration, is secured within the loop configuration.

[0020] In another embodiment, the present disclosure includes a system for the 
repair of soft tissue including at least one filamentary fixation assembly, at least one 
instrument for insertion of the filamentary fixation assembly, and a surgical procedure. 

2 0 The surgical procedure may include instructions or protocol for using the filamentary 
fixation assembly and instrument to repair soft tissue.

[0021] In an associated embodiment, the present disclosure includes a method of 
providing instructions or information to practice any of the various methods of performing 
soft tissue repair described herein. For example, the method may include supplying a

2 5 surgical protocol, or like document, to provide step-by-step instructions for performing any
of the method embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIGS. 1Aand 1B illustrate various embodiments of a filamentary assembly.

[0023] FIG. 2 illustrates the filamentary assembly of FIG. 1A, positioned on an
3 0 instrument for an exemplary use for the repair of torn labrum tissue.
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[0024] FIG. 3A illustrates one embodiment of the use of the filamentary assembly 
of FIG. 1A in which the assembly is positioned in a bore hole in bone in a first 
configuration, while FIG. 3B illustrates the assembly deploying to a second configuration.

[0025] FIG. 4A illustrates a representative use of one embodiment of a filamentary 
5 assembly or system for the exemplary use for the repair of torn labrum tissue.

[0026] FIG. 4B illustrates a close-up of another embodiment of one aspect of the 
filamentary assembly or system.

[0027] FIG. 5 illustrates a step of one embodiment of a method of use or 
assembly.

10 [0028] FIG. 6 illustrates another step of the method embodiment of FIG. 5.

[0029] FIGS. 7A and 7B illustrate an additional, optional step of the method of
FIGS. 5 and 6.

[0030] FIG. 8A illustrates yet another step of the method of FIGS. 5-7.

[0031] FIG. 8B is a representative view of the step of FIG. 8A illustrating how such
15 a method would be performed through a cannula during arthroscopic repair.

[0032] FIG. 9A illustrates yet a further step of the method of FIGS. 5-8.

[0033] FIG. 9B illustrates a step of a method of use or assembly utilizing a
filamentary assembly or system, a portion of such assembly or system illustrated in FIG. 
4B.

20 [0034] FIGS. 10A and 10B illustrate various embodiments of methods of use or
assembly.

[0035] FIGS. 11A-C illustrate yet another embodiment of a method of use or
assembly.

[0036] FIGS. 12A and 12B illustrate a further embodiment of a method of use or
2 5 assembly.
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DETAILED DESCRIPTION OF EXAMPLE EMBODIMENTS

[0037] The fixation devices, assemblies, systems, kits and associated methods of 
use, manufacture and assembly, of the present disclosure are intended for use in the 
repair, reattachment, replacement or otherwise securement of tissue, including both hard 

5 tissue (i.e., bone or the like) and soft tissue. Soft tissue may be, for example, meniscus, 
cartilage, capsule, ligaments and tendons, replacement grafts of any of these soft tissues, 
or the like. While many of the exemplary methods disclosed herein are directed towards 
the use of the filamentary fixation devices, assemblies and systems as a suture anchor for 
implantation into a bone hole, other uses, some of which are described herein, are also 

10 envisioned.

[0038] In one embodiment, illustrated in detail in FIG. 1A, a filamentary fixation 
device, assembly or system, designated as filamentary fixation assembly 10, of the 
present disclosure includes a filamentary sleeve 20, a filamentary shuttle 30 and a length 
of filament 50.

15 [0039] The filamentary sleeve 20 includes a generally cylindrical shape along a
longitudinal axis, defined by a first end 21 and a second end 22, and a hollow pathway 23 
extending therethrough along the longitudinal axis. While this filamentary sleeve 20 is one 
embodiment, it is envisioned that alternative configurations of the sleeve 20 may also be 
incorporated into the various assemblies, systems, and methods, and may include 

2 0 alternative shapes, sizes, or features as desired, one example of which is shown in Figure
1B, discussed below. Additional examples of alternative configurations are disclosed in 
U.S. Provisional Application No. 61/679,336, filed August 3, 2012, U.S. Application Nos. 
13/303,849, filed November 23, 2011, 13/588,586, filed August 17, 2012, and 13/588,592, 
filed August 17, 2012, and U.S. Patent Nos. 5,989,252 and 6,511,498, the entireties of

2 5 which are incorporated by reference herein as if fully set forth herein and all of which are
assigned to the same entity as the present application. Another exemplary filamentary 
sleeve for use in the present disclosure is the ICONIXTM line of filamentary fixation 
products (Howmedical Osteonics, Mahwah, NJ). Other alternative configurations are also 
envisioned.

3 0 [0040] The filamentary shuttle 30 includes a first end or tail 31 and a second end
or tail 32, a length therebetween, and an interior passageway 33 along at least a portion 
of the length. The shuttle 30 may also include at least two openings 36, 37, and optionally 
at least four openings 36, 37, 38, 39 (as in FIG. 1), which extend through a sidewall from 

-8-



20
14

20
08

02
 

14
 F

eb
 2

01
4

the interior passageway 33 to an outer surface 34 of the shuttle. As the shuttle 30 is 
preferably constructed from a length of suture having a hollow core, the interior 
passageway 33 would extend along the entire length of the shuttle filament 30. However, 
if the shuttle is constructed of another material, or is formed from a unique braid, or the 

5 like, the passageway may not extend the entire length of the shuttle, though it should at 
least extend along the length of the shuttle spanning the distance between the at least two 
openings, or at least four openings, if four openings are present (as illustrated in FIG. 1), 
for reasons discussed further below. Shuttle 30 can also include a structure for engaging 
the length of filament 50 (described in detail below), such as a loop structure as 

10 exemplified by loop configuration 35.

[0041] Additionally, an inner filament 40 can be positioned within at least a portion 
of the interior passageway 33 of the filamentary shuttle 30. As illustrated in FIG. 1, for 
example, the inner filament 40 can extend through the passageway 33, from end 31 and 
towards the loop configuration 35, and out of opening 36. The inner filament 40 can 

15 continue outside of the passageway 33 and to opening 37, forming a structure for 
engaging the length of filament 50 (described in detail below) outside of the passageway 
30 and at a position on or adjacent to the loop configuration 35. The inner filament 40 can 
then pass through opening 37 and back into passageway 30, towards end 32. This 
engaging structure can be a loop structure as is exemplified by filament eyelet 45. The 

2 0 inner filament 40 first and second ends 41, 42 may remain in position within the inner 
passageway 33, may extend to and through the first and second ends 31,32 of the shuttle 
30, or, as illustrated, exit the passageway 33 through additional openings 38, 39.

[0042] The filamentary shuttle 30, with or without the inner filament 40 present, in 
turn, can be folded over itself, as in FIG. 1, forming the loop configuration 35, with the first

2 5 and second ends 31, 32 extending therefrom. In this position, the shuttle 30 can be
positioned through the hollow pathway 23 of the filamentary sleeve 20 such that at least a 
portion of the loop configuration 35 is positioned outside the pathway 23 at the first end 21 
of the filamentary sleeve, and the first and second ends 31, 32 extend through the 
pathway 23 and out past the second end 22 of the filamentary sleeve. The shuttle 30 may

3 0 be positioned as such, for example, by the use of a separate length of wire or suture (not
shown) positioned through the pathway 23 and having a loop or hook on one end. The 
shuttle 30 may be engaged with the loop or hook and pulled into and through the sleeve 
20 to a position as illustrated in FIG. 1. One example of such use of a loading wire or
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suture is illustrated in the heretofore referenced '586 and '592 applications, incorporated 
by reference herein.

[0043] FIG. 1 also illustrates the length of repair filament 50 having first and 
second free ends 51, 52. As discussed in detail below, the length of repair filament 50 

5 and/or plurality of repair filaments 50 are used to engage the soft tissue (as in FIG. 4a), or 
otherwise apply tension or force to soft tissue, and secure tissue by similarly engaging the 
filamentary sleeve 20 in a manner which does not require any knots.

[0044] It is preferred, as illustrated in FIG. 1 and throughout this disclosure, that 
the filamentary sleeve 20 be constructed of a filament which has a larger inner diameter 

10 than an outer diameter of the filamentary shuttle 30, and that the shuttle 30 has a larger 
outer diameter than either of the inner filament 40 and the length of filament 50. 
Moreover, the inner diameter of the passageway 33 of the shuttle should be equal to or 
greater than the outer diameter of the inner filament 40. Furthermore, the diameter of the 
length of filament 50 may be about one half or less of the diameter of the hollow pathway 

15 23 of the sleeve 20, which may allow for simplified maneuvering of the filament 50,
relative to the sleeve 20, during manipulation in the various methods described below. 
However, such sizes may be dependent upon the desires of the operator and whether a 
tighter or looser fit is desired between the various filamentary elements of the present 
disclosure. In one example, the filamentary shuttle 30 may be #5 suture, the inner 

2 0 filament 40, if present, may be #1 suture, and the length of repair filament 50 may be #2 
suture (which is normally used for working or repair suture in the orthopedic field).

[0045] FIG. 1B illustrates another embodiment of a filamentary fixation device 
including a sleeve 120 and a filamentary shuttle 130. It should be understood that either 
sleeve 20, 120 may be used with either shuttle 30, 130, or any variations or combinations

2 5 thereof. Sleeve 120 includes first and second ends 121,122, similar to shuttle 20, though
shuttle 120 also includes first and second openings 126, 127 through which the shuttle 
130 may be positioned such that, between openings 126, 127, the shuttle 130 is 
positioned outside of pathway 123. As discussed in the various incorporated references, 
cited above, positioning the shuttle 130 in this manner can reduce the overall size of the

3 0 filamentary construct (i.e., sleeve and shuttle) on the end of an inserter (as in FIG. 2)
thereby allowing the construct to be positioned in a smaller bone hole or otherwise to be 
more easily maneuvered in small spaces, such as through a cannula. Specifically, with 
shuttle 130 positioned outside of sleeve 120 at the point where the construct is folded onto
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an instrument allows the sleeve and shuttle to be vertically stacked on an inserter 
separately rather than being an integrated body

[0046] The filamentary shuttle 130 illustrated in FIG. 1B differs from shuttle 30 in 
that shuttle 130 is not folded onto itself (see FIG. 1A versus FIG. 1B) and thus the shuttle 
130 is positioned through the sleeve 120 such that a first end 131 is positioned outside 
one end 122 of the sleeve 120 while the second end 132 is positioned outside the other 
end 121 of the sleeve 120. FIG. 1B also illustrates how an inner filament 40 would be 
positioned in such a shuttle 130. In this embodiment, inner filament 40 is double over 
onto itself and positioned through at least a portion of passageway 133 through sleeve 
130. Inner filament 40 may extend out through second end 132 of shuttle 130 to form a 
structure for engaging filament 50, such as a loop structure exemplified by eyelet 45. 
Alternatively, eyelet 45 of this embodiment could also be formed by passing the inner 
filament through the sidewall of the sleeve 130, towards second end 132, in similar 
fashion as is illustrated in FIG. 1 A. While the sizes of the various filaments of FIG. 1B can 
vary as desired, similar to FIG. 1A, in a preferred example the shuttle 130 may be #7 
suture, the inner filament 40, if present, may be #1 suture, and the length of repair 
filament 50 may be #2 suture. Of course, shuttle 130 may be larger than shuttle 30 since 
shuttle 130 is not being doubled over within the filamentary sleeve.

[0047] The embodiment of FIG. 1B is preferred for a few reasons. Having a 
shuttle 30 that originates as a straight filament as seen in FIG. 1B rather than the folded 
over configuration shown in FIG. 1A could offer the advantage of minimizing the risk of the 
shuttle becoming tangled or inadvertently ensnaring other filaments, tissue, or surgical 
equipment that are adjacent to it during various steps of a surgical procedure such as 
engaging of filament 50 and subsequent passing or shuttling of filament 50, particularly 
through a cannula in arthroscopic applications.

[0048] It should be noted that while the sleeve 120 and shuttle 130 of FIG. 1B is a 
preferred embodiment, and can be used in any of the illustrated and envisioned 
embodiments of the present disclosure, sleeve 20 and shuttle 30 will be illustrated and 
used in the exemplary embodiments herein for reasons of clarity and simplicity.

[0049] FIG. 2 illustrates one embodiment of how the filamentary fixation assembly 
10 can be used in conjunction with an instrument 80. As illustrated, the sleeve 20 is 
folded around a distal end of the instrument, which has a shape of a blunt end, flat end, or 
a "field goal" post (i.e., the sleeve fits between the "goal posts"). When positioned on the
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instrument, the filamentary shuttle 30 should be sufficiently long such that both the loop 
configuration 35 and the first and second ends 31, 32 can extend proximally to or towards 
the handle 85, and can be held at such a position by the operator or by some connection 
point on the instrument 80. As will be discussed below, positioning the shuttle 30 in such 

5 a manner is useful for the operator, particularly for arthroscopic applications. The 
instrument 80 may be used to position the filamentary assembly 10 in a specific 
anatomical location, such as towards and into a bore hole 75 in a bone 70, e.g., as 
illustrated, a bore hole in a glenoid for the repair of labrum tissue 60. Potential 
instrumentation for use with the assembly, particularly for arthroscopic repairs, would also 

10 include a cannula (an example of which is illustrated in FIG. 8B as cannula 88), as is 
known in the art for arthroscopic applications, through which the assembly 10 and 
instrument 80 would pass through to the surgical site in the anatomy. Such 
instrumentation, including exemplary instruments 80, cannulas 88 and the use thereof, are 
described in the heretofore referenced applications, such as the '586 and '592 

15 applications, incorporated by reference herein. In one example, the cannula may have an 
inner diameter of about 3.3mm, which may be suitable for insertion of either or both a 
2.3mm drill (to prepare a bore hole) and instrument 80 with assembly 10.

[0050] In another embodiment, the present disclosure is a system for the repair of 
tissue including the above assembly 10. The system may further include instrument 80 as 

2 0 well as additional instrumentation such as a cannula, a drill or reamer (not shown) for 
preparation of a bore hole in bone (if required), needles and/or trocars which may be used 
to position the length of filament 50 around or through tissue, and a loading wire or suture 
as discussed above for positioning the shuttle 30 within the sleeve (though, it is preferred 
that the shuttle 30 be positioned within the sleeve 20 at time of manufacture, and thus

2 5 would arrive at the operator packaged as such).

[0051] In a further embodiment, the present disclosure is a kit including at least 
one filamentary sleeve 20, at least one filamentary shuttle 30, and a plurality of lengths of 
filaments 50 (or filaments 150, or any combination of filaments 50, 150). The plurality of 
filaments 50 can vary in length, color, diameter, strength, or the like, or, they can be

3 0 identical to one another. In one example, such a kit may be packaged and offered to
operators as a kit for labrum repair, in which a plurality of filaments 50 may be used with a 
single sleeve 20 and shuttle 30 (packaged as a unit (as in FIG. 1), or separate.
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[0052] Such a kit may also include, for example, a plurality of sleeves 20 and 
shuttles 30 of varying length, width, material, color, or the like, or of identical 
characteristics. Such a kit could also include various configurations of sleeves 20, 120 (or 
other variations) and shuttles 30, 130 (or other variations) from which an operator can 

5 select the best types for a particular surgical procedure. Optionally, some or all of the 
plurality of shuttles can include an inner filament 40, and thus, a filamentary eyelet 45. In 
one further example, a variation of a kit could include a plurality of sleeves of various 
sizes, and at least one shuttle, which could be used, for example, for larger labrum tears 
which require multiple reattachment points on both the glenoid and labrum.

10 [0053] In another embodiment, a kit of the present disclosure may be specific to,
for example, meniscal repair, and would include a plurality of filamentary sleeves 20 
positioned on a single filamentary shuttle 30 or, alternatively, each on an individual 
filamentary shuttle 30. The kit can also include at least one length of repair filament 50, 
and thus, the filament 50 may be used with all of the sleeves 20 together (e.g., the 

15 sleeves operate as multiple "back stops" for multiple passes of the filament 50 through the 
meniscus tissue), or a single filament 50 can be provided for use with each sleeve 20 
individually.

[0054] Such kits can also include additional components, such as at least one 
instrument 80, as well as additional instrumentation such as a cannula, a drill or reamer 

2 0 (not shown) for preparation of bore hole in bone (if required), needles (particularly for 
meniscus repair) and/or trocars which may be used to position the length of filament 50 
around or through tissue (or, for example, through meniscus tissue and a tear through the 
meniscus tissue), and a loading wire or suture as discussed above for positioning the 
shuttle 30 within the sleeve (though, it is preferred that the shuttle 30 be positioned within

2 5 the sleeve 20 at time of manufacture, and thus would arrive at the operator packaged as
such).

[0055] While filamentary fixation devices, assemblies, systems and kits are 
preferred, it is also envisioned that other fixation devices, other than filamentary fixation 
devices such as filamentary sleeve 20, 120, can also be used in any of the devices,

3 0 systems, kits and assemblies and methods of use and assembly described or envisioned
herein. For example, a tubular, flexible, plastic implant can replace the sleeve and be 
used. Alternatively, traditional suture anchors (as in FIG. 11A-C) could also be used.
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[0056] Certain exemplary embodiments of methods of assembly and use will now 
be described. While such methods will be described in terms of a repair and reattachment 
of labrum tissue 60 to a glenoid 70, it is envisioned that the assembly 10 of the present 
disclosure may be performed in other anatomical locations and for other anatomical 

5 repairs such as, for example, acetabular labral repair, meniscal repair, rotator cuff repair, 
and the like. Similarly, it is envisioned that the filamentary fixation devices, assemblies 
and systems of the present disclosure may also be used in bone-bone repair such as 
reducing fractures, reattaching bone fragments and chips to bone, and for the repair of 
bone-bone joints such as the acromioclavicular joint. However, for ease of reference, the 

10 methods of assembly and use will be directed towards the repair of soft tissue using the 
filamentary fixation assembly 10, and specifically, the deployment of the filamentary 
sleeve 20 into a bore hole 75 in the glenoid 70 for repair and reattachment of labrum 
tissue 60, unless stated otherwise.

[0057] It should be understood that FIGS. 3A-8A and 9A-9B illustrate certain 
15 embodiments of methods of assembly and use as a close-up, simplified illustration. FIG.

8B, on the other hand, provides an illustration of how any of these particular methods 
would likely be performed in an actual arthroscopic surgical method - i.e., through a 
cannula 88, with many of the filament manipulation steps occurring outside of the surgical 
site in plain view of the operator. It should be understood that FIGS. 3A-8A and 9A-9B 

2 0 are presented in such a way merely for the sake of clarity and that each of the illustrated 
steps can and, in a preferred embodiment should, be performed through a cannula, as in 
FIG. 8B.

[0058] Generally, the present disclosure, in one embodiment, includes a method 
of securing tissue including passing or positioning a length of filament 50 around or

2 5 through tissue to be secured, implanting a filamentary sleeve 30 into an another tissue
(such as bone, another portion of the tissue to be secured, other adjacent tissue, or the 
like) and passing at least a portion of filament 50 through the sleeve to form a one-way 
cleat. As will be described below, the one-way cleat secures the tissue, through filament 
50, to the filamentary sleeve and the other tissue. In a specific example, the filament 50 is

3 0 positioned around or through a labrum tissue and the filament sleeve is positioned in the
glenoid, such that the assembly of the filament and sleeve secures the labrum tissue to 
bone.
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[0059] FIGS. 3A and 3B illustrate one embodiment of a method of repairing tissue 
of the present disclosure. Specifically, FIGS. 3A and 3B of positioning of the assembly 
10, specifically the filamentary sleeve 20. As will be discussed further below, while the 
preferred embodiment of the present disclosure includes placement of the assembly 10 

5 into a bore hole 75 in a bone 70, the assembly may be positioned in other anatomical 
locations other than within a bone.

[0060] Continuing with this embodiment, FIG. 3A illustrates (with the surrounding 
soft tissue and instrument 80 removed for clarity) the initial positioning and a filamentary 
sleeve 20, with filamentary shuttle 30 therein, into the bore hole 75 in the bone 70. For 

10 example, the bone may be a glenoid, and the bore hole 75 may be at an anatomical 
position for reattachment of torn labrum tissue 65 thereto. FIG. 3B illustrates deployment 
of the sleeve 20 within the bore hole 75. Such deployment is achieved by the operator 
grasping and tensioning, in a proximal direction, the first and second ends 31, 32 and the 
loop configuration 35. Such deployment of the sleeve 20 renders the sleeve 20 fixedly 

15 secured within the bore hole such that the filamentary shuttle 30 may be used to pass the 
length of filament 50 therethrough while the sleeve 20 remains within the bore hole 75. Of 
course, such deployment may alternatively be only a partial deployment wherein the 
sleeve 20 partially deploys, and as such, the sleeve is removeably secured within the bore 
hole. However, from a practical standpoint, it is preferred that the operator fully deploy the 

2 0 sleeve 20 such that, during the tensioning step of the filament 50 and tissue 60, the sleeve
20 does not inadvertently exit the bore hole, though it is appreciated that the tensioning of 
the filament 50 and tissue 60 may result in additional deployment (e.g., crushing or 
bunching of the sleeve 20, or possible movement of the sleeve relative to the surrounding 
bone). Such deployment is discussed further in the heretofore referenced applications

2 5 incorporated by reference herein.

[0061] With the filamentary sleeve 20 in the bore hole 75, and deployed towards 
or into the second configuration (FIG. 3B), the sleeve 20 is now ready for engagement 
with the length of filament 50. The length of filament, either before or after implantation of 
the sleeve 20, is passed around or through the soft tissue 60, and specifically through the

3 0 tissue at or adjacent to tear 65, as in FIG. 4A, such that the first and second free ends 51,
52 extend from the tissue 60. If desired, the filament 50 could be passed through tissue 
more than once; for example, passed twice to create what is commonly called a mattress 
stitch. Continuing with the example of an arthroscopic repair, the ends 51, 52 should be 
brought outside the surgical site and to the loop configuration 35 of the filamentary shuttle
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which is also already positioned outside the surgical site (as is was originally positioned 
adjacent handle 95 of instrument 80, though by this point in the procedure, typically prior 
to deployment of sleeve 20, the inserter is removed from the cannula and surgical site).. 
The ends 51, 52 may then be engaged with the shuttle 30, such as by being passed 

5 through a loop structure, such as the loop configuration 35 or alternatively, if present, the 
filament eyelet 45 of the inner filament 40. Of course, if shuttle 130 and were used in this 
method, the filament ends would be engaged by the eyelet 45 as this embodiment does 
not include a separate loop configuration on the sleeve 130 itself.

[0062] In one alternative embodiment, illustrated in FIG. 4B, the length of filament 
10 150 may include a loop 152 on one free end of the filament. As illustrated, the loop 152

may be used in such a way that the filament 150 may be passed through or around tissue 
60, and free end 151 may be passed through the loop 152 and tensioned to draw the loop 
152 against the tissue 60 in a "luggage tag" configuration. Of course, in this instance, the 
filament 150 would only have one end 151 extending from the tissue rather than two ends 

15 51, 52 as when the filament 50 is used. However, a filament 150 including two lengths of
filament extending from the loop 152 may also be used to provide the operator with two 
free ends even when a luggage tag arrangement is used. Examples of such filaments are 
disclosed in U.S. Application Serial No. 13/441,290, filed April 6, 2012, the entirety of 
which is incorporated by reference herein as if fully set forth herein, and which is assigned 

2 0 to the same entity as the present application.

[0063] Regardless of which length of filament 50, 150 is used (and continuing as 
to the length of filament 50 for discussion purposes), FIG. 5 illustrates, in representative 
fashion only, passing the first and second free ends 51, 52 through the filament eyelet 45. 
As it is preferable to have the loop configuration 35 or filament eyelet 45 adjacent the

2 5 handle 85 of the instrument 80, this step may be preformed outside of the surgical site
(though instrument 80 is typically removed at this point) such that the free ends 51,52 are 
brought outside the surgical site to the loop configuration 35 or filament eyelet 45. 
However, it is envisioned that this step, or any of the steps of this method, may 
alternatively be performed within the patient and at the surgical site with the assistance of

3 0 an endoscope or other viewing instrumentation as known in the art.

[0064] FIG. 6 illustrates the next step of drawing the length of filament 50 into the 
filamentary sleeve 20 by pulling on the filament end 31, and 32 (specifically as to shuttle 
30), of the shuttle 30 (and ends 41, 42 of inner filament 40, if present). As the loop
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configuration 35 or filament eyelet 45 travels through the sleeve 20, a second loop 
configuration 55 is formed on the length of filament, wherein in this position, the length of 
filament is folded over itself and is positioned through the sleeve such that at least a 
portion of the second loop configuration 55 is positioned outside the sleeve at end 22 of 

5 the filamentary sleeve, and the two or more filament free ends 51, 52 extend through the 
sleeve. Continuing with the example of an arthroscopic surgical procedure, the length of 
filament 50 may have a sufficient length such that the second loop configuration 55 as 
well as the two filament free ends 51, 52 may extend out of the surgical site proximally 
through a cannula (if present, see FIG. 8B), and to the operator, though alternatively, even 

10 in arthroscopic procedures, the loop and free ends may remain within the surgical site.

[0065] With the filamentary sleeve 20 fully deployed prior to this step, it is noted 
that, commonly, the pathway 23 crushes or compresses along with the entirety of the 
sleeve 20 as the sleeve deploys (FIG. 3b). Such compression may make it difficult to 
slide filaments through the pathway 23. In light of this potential issue, the filamentary 

15 shuttle 30 has an equivalent or preferably a larger diameter than the folded length of 
filament 50 (as discussed above, and also shuttle 130 would similarly have a larger 
diameter than filament 50). The differences in thickness allow the shuttle 30 to act as a 
larger placeholder within the pathway 23 during deployment, such that a suitably sized 
pathway can be preserved to provide for simplified passing or shuttling of the filament 50 

2 0 through the sleeve 20, particularly since both ends 51, 52 of the filament 50 will be 
doubled over themselves and passed through the sleeve 20 (unless filament 150 is used, 
in which case only a single free end 151 would be doubled over itself). Similarly, the use 
of the inner filament 40, and eyelet 45, may also provide for simplified passing of the 
filament 50 into and through the sleeve because, with the filament 50 wrapping around the

2 5 eyelet 45 rather than the loop configuration 35, a smaller diameter at the intersection of
the filament 50 and inner filament 40 is maintained. This benefit may also be realized 
relative to shuttle 130, which, while not folded onto itself, still has a large diameter.

[0066] FIGS. 7A and 7B illustrate an optional step performed if the inner filament 
40 is used (again, these steps apply equally to both examples of sleeve 30, 130 illustrated

3 0 in FIGS. 1A and 1B). Following the positioning of the length of filament 50 through the
filamentary sleeve 20, the filamentary shuttle 30, or outer filament, may be separated from 
the inner filament 40 such that the inner filament 40 can be removed from the second loop 
configuration 55. Alternatively, the inner filament may be simply cut, or, if ends 41 and 42 
are accessible (i.e., projecting from openings 38, 39), the operator may simply pull on one
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of the ends 41, 42 to slide the inner filament 40 from the shuttle 30 and second loop 
configuration 55.

[0067] Regardless of whether the inner filament 40 is used, FIGS. 8A and 8B 
illustrate the next step once the filamentary shuttle 30, and optionally inner filament 40, is 

5 removed from the second loop configuration 55. Again, the second loop configuration 
may remain within the surgical site or may extend proximally outside of the surgical site 
and towards the operator, as in FIG. 8B, which is preferred. In either situation, the free 
ends 51, 52 of the length of filament 50 are then maneuvered through the second loop 
configuration 55. Such a configuration would also allow for multiple filaments to be 

10 positioned in this fashion. Alternatively, if filament 150 (or multiple filaments 150) is used, 
only a single free end 151 of each filament 150 will be passed through a second loop 
configuration 155.

[0068] As noted above, FIG. 8B provides a representative view of how this 
embodiment of the method can be performed in an arthroscopic surgical procedure, with 

15 the steps being performed outside of the surgical site, and further, any of the other steps 
of this embodiment, as have been described, can also be performed through a cannula 88 
as in FIG. 8B.

[0069] FIG. 9A illustrates the completed configuration of assembly 10 in which the 
tissue 60 is secured, reattached, or the like. In maintaining the example of labrum tissue 

2 0 repair, the completed configuration of the assembly 10, within the glenoid, secures the 
labrum back against the surface of the glenoid to compress the tear 65. Specifically, the 
free ends 51, 52 (together or alternating by cycling between one free end and the other) 
are tensioned such that the second loop configuration 55 travels towards and into the 
pathway 23 of the filamentary sleeve 20, the length of filament 50 applies tension to the

2 5 tissue 60, and the free ends, passed through the second loop configuration, are secured
within the second loop configuration. Optionally, the second loop configuration 55 may be 
forced towards and into the pathway 23 of the filamentary sleeve 20 with a knot pusher or 
the like, or by pulling the free ends 51, 52 apart from each other. The second loop 
configuration, as tensioned, effectively forms a one-way cleat such that the free ends 51,

3 0 52 may be tensioned further, but any tension applied on the assembly by the tissue 60,
i.e.,  in a direction opposite the free ends 51, 52, would only force the second loop 
configuration into or up against the sleeve 20 and thereby prevent the free ends 51, 52 
from loosening.
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[0070] Similarly, FIG. 9B illustrates the completed configuration of assembly 10 in 
which the tissue 60 is secured, reattached, or the like, as above, though including the 
length of filament 150 (or filaments 150) rather than filament 50. Similar to the assembly 
of FIG. 9A, the second loop configuration 155 as tensioned, effectively forms a one-way 

5 cleat such that the free end 51 may be tensioned further, but any tension applied on the 
assembly by the tissue 60, i.e., in a direction opposite the free end 151, would only force 
the second loop configuration into or up against the sleeve 20 and thereby prevent the 
free end 151 from loosening. The use of filament 151 may reduce the size of the overall 
repair, and possibly, even the size of the bore hole, as compared to the use of filament(s) 

10 50.

[0071] It is envisioned that, if filament 150 is used, it would be easier to utilize 
multiple filaments 150 (not shown) which may be passed through the tissue 60 at multiple 
points, as desired based on the position, size and type of tear 65 to the tissue. Each of 
the filaments 150 may then be directed to the loop configuration 35 and positioned 

15 through a single sleeve 20 (or multiple sleeves of course) and tensioned as above. In 
another embodiment, such as in a rotator cuff repair, it would be common for multiple 
filaments 50 (2-4 such filaments 50, for example) to be shuttled through a single sleeve
20. For the glenoid repair described above, multiple filaments 50 could be used, though 
filaments 150 would be preferred as they each would include only a single free end 151 

2 0 doubled over itself in the sleeve, and thus more filaments 150 may be positioned in a 
single sleeve 20 than filaments 50.

[0072] Following sufficient tensioning of the filament 50, 150, the excess portion of 
the filament free end 151, or ends 51,52, may be cut away and the surgical site closed as 
is known in the art. Such an embodiment can achieve repair and attachment of soft tissue

2 5 60 without the need to tie any knots, and thus, the repair is simple to perform for an
operator, is free of any knots which may loosen or come untied or interfere with anatomy, 
and is sufficiently strong to hold the soft tissue in place until the tissue 60 heals to the 
repair site.

[0073] In one alternative embodiment, the result of which is illustrated in FIG. 10A,
3 0 assembly 10 may be used to repair other types of soft tissue 160 whereby the filamentary

sleeve 20 is not positioned within a bore hole in a bone, but instead is positioned merely 
to abut an edge or surface of a soft tissue to be repaired. Such a repair may be 
particularly useful in the repair of a tear 165 in meniscus 160, or alternatively, bone-bone

-19-



20
14

20
08

02
 

14
 F

eb
 2

01
4

applications to reduce one bone or fragment to another bone or fragment. Similar to the 
above embodiment, length of filament 50 is passed through the meniscal tissue, and 
through the tear 165, as is known in the art, to, preferably, an exterior side of the 
meniscus where the sleeve 20 will be positioned. The filament 50 is stabilized in the 

5 tissue by wrapping around the opposite edge of the tissue to form a u-turn 58. The u-turn 
may be buttressed using a back stop such as a button anchor, another sleeve 20, or other 
implant as is known in the art. The filament 50 may be positioned through the pathway 23 
of the sleeve 20, as explained above, and the free ends 51, 52 may be tensioned to 
reduce the second loop configuration 55 and tension the tissue to compress the tear 165.

10 As before, the second loop configuration 55 effectively forms a one-way cleat to secure 
the tissue, sleeve and filament to one another and complete the repair.

[0074] Fig. 10B illustrates an alternative embodiment where a second filamentary 
fixation device, filamentary sleeve 20', is inserted through the soft tissue and deployed on 
the exterior side of the meniscus, featuring an integrated filament 150 where end 151 is 

15 routed through a separate sleeve 20 as similarly shown in Fig. 9B. As illustrated, the loop
152 of filament 150 would be positioned through the sleeve 20' and the first free end 151 
positioned through the loop would be tensioned to deploy sleeve 20' and secure the 
sleeve 20' against the external side of the meniscus. As in FIG. 9A, the free end 151 may 
then be passed through the meniscus in any configuration desired (either during the 

2 0 surgical procedure or pre-packaged with the desired filament routing). Illustrated is a 
preferred configuration, in which the free end 151 passes through the tissue to a position 
adjacent the tear 165, passing over the tear and re-entering the meniscal tissue at u-turn 
58. The free end 151 can then navigate through the tear 165 and the tissue 160 to a 
second position and second sleeve 20. The filament may then be passed through sleeve

2 5 20 and a one-way cleat may be forms as described above. Optionally, and assuming the
filament 150 has sufficient length, the free end 151 may pass through the meniscal tissue, 
and through tear 165, again and to a third or more sleeve, another backstop, tied into a 
knot, or the like. Also, of course, sleeve 20' may be replaced by another sufficient 
backstop structure, may be tied into a knot, or the like. In another alternative, the free end

3 0 151 and loop 152 may simply be positioned through the meniscus to form the "luggage
tag" configuration as disclosed above, from where the free end 151 may then proceed to 
sleeve 20 or other anchor.

[0075] In a preferred embodiment, for example, the sleeves 20, 20' and filament 
150 would be pre-fabricated such that both sleeves are positioned along the filament as
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illustrated in FIG. 10B. The sleeves would then be positioned on an instrument, such as 
an elongated needle, such that the needle may puncture the meniscus tissue in two 
places (illustrated as the two openings through which filament 150 pass) and deploy the 
two sleeves 20, 20' as shown. Once puncturing and positioning the two anchors, the free 

5 end 151 may simply be tensioned to deploy the two sleeves, form the one-way cleat with 
second loop configuration 155, and compress the meniscus tear 165 to complete the 
procedure. Essentially, such a method would remove the need for an operator to route 
the filament 150 through the tissue and through the sleeves. Instead, with the filament 
150 already positioned through the sleeves, the needle instrument can simply puncture 

10 the tissue and position the sleeves as shown, which may result in a more efficient and 
reliable repair.

[0076] In another embodiment, the above method may be performed using a 
system including a filamentary fixation device including first sleeve 20, a second sleeve 
20' and a filament 150, wherein the filament is positioned through at least a portion of the 

15 first sleeve and at least a portion of the second sleeve, and an instrument (not shown) 
adapted to deploy the filamentary fixation device to repair a tissue.

[0077] It is envisioned that multiple sleeves 20 may be used as necessary 
dependent on the position, size and type of tear in tissue amenable to such a repair. For 
example, using the aforementioned kit disclosed above, a single filamentary shuttle 30 

2 0 may be positioned through multiple sleeves 20 (not shown), or multiple shuttles may be 
positioned through multiple sleeves, such that the filament 50, 150 (or filaments) can be 
positioned through the sleeves and secured within each one. One preferred configuration 
would include a sleeve at the sides of the tissue after each pass of the filament through 
the meniscus, such that each pass of the filament may be tensioned to compress the

2 5 tissue along each pass.

[0078] In yet another embodiment, the present disclosure includes a method for 
the repair of a tissue, such as a rotator cuff. As illustrated in FIGS. 12A, a filament 150 
including two tails 151 and 151’ extending from the loop 152 is positioned through tissue 
260 in a "luggage tag" configuration, as discussed above. Such a filament, and

3 0 configuration through tissue, is described in the '290 Application incorporated by reference
above. FIG. 12A illustrates one example where tissue 260 is a rotator cuff and 265 is a 
rotator cuff tear for ease of reference, though this embodiment is not limited to this 
anatomy. From the "luggage tag" configuration, the first free end 151 is shuttled through a
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sleeve 20 as described above to create a one-way cleat with second loop configuration 
155. During this step, sleeve 20 would be implanted and deployed in bore hole 75 (as 
described above) but is shown outside for clarity of the filament routing of the assembly. 
Then, the second free end 151’ is shuttled through a second sleeve 20' as described

5 above to create another one-way cleat. Again, during this step, sleeve 20' would be 
implanted in bore hole 75' (as described above) but is shown outside for clarity of the 
filament routing of the assembly. It should be noted that bore holes 75, 75' are considered 
lateral bore holes for rotator cuff repair, as known in the art. The two free ends 151, 151' 
would then be tensioned to apply tension to the rotator cuff which may pull the cuff 

10 laterally towards bore holes 75, 75'. Alternatively two separate and independent filaments
50 (or filaments 150 with a single tail each) could have been passed through the rotator 
cuff and secured to the two separate holes 75, 75' but the luggage tag offers additional 
tissue compression or engagement with the same amount of filament passing steps 
through the rotator cuff tissue.

15 [0079] FIG. 12B illustrates an alternative configuration of FIG. 12A in which
filament 150 (with two tails 151 and 15T) is instead positioned through a third filamentary 
fixation device 20", positioned in bore hole 75". Bore hole 75" is considered a medial bore 
hole, which, once the repair is complete will be positioned beneath the rotator cuff tissue, 
as is known in the art. The third device 20" can be an ICONIX® filamentary device 

2 0 (mentioned above). The addition of the device 20" can allow for the luggage tag 
configuration of loop 152 and free end 151 to compress the tissue down directly to the 
bone at the desired hole location 75" which may result in an improved repair.

[0080] FIGS. 11A-C illustrate a further embodiment of the present disclosure 
including a method of securing tissue. Generally, this method includes steps which are

2 5 similar to the above-discussed embodiments, though the fixation device has been
replaced - such that sleeve 20 has been replaced by a traditional suture or tissue anchor 
120. One example of anchor 120 may be a TwinLoop® anchor (Howmedica Osteonics, 
Mahwah, NJ), which includes two suture loops 121, 122 for attachment of a filament, and 
tissue, thereto. Additionally, this embodiment utilizes length of filament 150, though

3 0 filament 50 may also be used as desired. As illustrated, anchor 120 can be positioned in
a bore hole 75 in bone 70 or threaded directly into bone as is known in the art. In an 
alternative embodiment, the anchor 120 itself may include a U-shaped passage 
therethrough rather than suture loops 121, 122, such that the filament (and shuttle) can be 
positioned through the U-shaped passage in a similar manner. For example, if suture
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loops 121, 122 are removed from the TwinLoop® anchor, the anchor includes such a U- 
shaped passage which may be used. While either embodiment is envisioned, the 
embodiment using loops 121, 122 will now be described.

[0081] FIG. 11A illustrates the first step, as in FIGS. 4A and 5 above, where
5 filament 150 is directed to and threaded through loop configuration 35 of filamentary 

shuttle 30, which is positioned through suture loops 121, 122. As with any of the 
disclosed embodiments, shuttle 130 (and optionally inner filament 40) may also be used. 
FIG. 11B, similar to FIGS. 6 and 7A, above, illustrate tensioning shuttle ends 31,32 to pull 
filament 150 into and through suture loops 121, 122 to form a second loop configuration 

10 155. The shuttle may be withdrawn from the second loop configuration 155 and
discarded. Finally, in FIG. 11C, as in FIGS. 8A and 8B, free end 151 is passed through 
the second loop configuration 155. The free end 151 can continue to be tensioned, as in
FIGS. 9A and 9B above, to compress loop configuration 155 and form the aforementioned 
one-way cleat as to free end 151. Suture loops 121, 122 must be sufficiently small to 

15 create the one-way cleat but sufficiently large to allow shuttling of filament 150. Moreover, 
as with the embodiments discussed above, it is preferred that these various steps be 
performed through a cannula (as in FIG. 8B) in an arthroscopic manner, such that, for 
example, the loop configuration 35 and ends 31, 32 of shuttle 30, free end 151, and 
formed loop configuration 155 are all positioned proximally through the cannula and 

2 0 outside to the operator such that each of these steps can be performed outside of the
surgical site. Also, it is envisioned that multiple filaments 50, 150 may be used with a 
single anchor 120, or multiple anchors as desired.

[0082] In another embodiment, the present disclosure includes a system for the 
repair of soft tissue including at least one filamentary fixation assembly, at least one

2 5 instrument for insertion of the filamentary fixation assembly, and a surgical procedure.
The surgical procedure may include instructions or protocol for using the filamentary 
fixation assembly and instrument to repair soft tissue. The protocol may include aspects 
of any of the above-discussed embodiments, though other variations are also envisioned 
within the scope of the present disclosure.

3 0 [0083] In an associated embodiment, the present disclosure includes a method of
providing instructions or information to practice any of the various methods of performing 
soft tissue repair described herein. For example, the method may include supplying a
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surgical protocol, or like document, to provide step-by-step instructions for performing any 
of the method embodiments of the present disclosure.

[0084] Although the disclosure herein has been described with reference to 
particular embodiments, it is to be understood that these embodiments are merely 

5 illustrative of the principles and applications of the present disclosure. It is therefore to be 
understood that numerous modifications may be made to the illustrative embodiments and 
that other arrangements may be devised without departing from the spirit and scope of the 
present disclosure as defined by the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A method of securing tissue using a filamentary construct, comprising the steps of:

obtaining a filamentary sleeve having a length along a longitudinal axis and a 
pathway therethrough and a filamentary shuttle positioned at least partially through the 

5 pathway;

engaging a length of filament with the filamentary shuttle, the length of filament in 
working relationship with the tissue;

pulling at least a portion of the length of filament into the filamentary sleeve;

continuing to pull at least a portion of the length of filament into and through the
10 sleeve, thereby forming a loop configuration on the length of filament, wherein in this 

position, the length of filament is folded over itself, forming the loop configuration at one 
end and at least one filament free end at the other end;

passing the at least one free end of the length of filament through the loop 
configuration; and

15 tensioning the at least one free end such that the loop configuration travels
towards and into the filamentary sleeve, the length of filament adapted to apply tension to 
the tissue, and the at least one filament free end, passed through the loop configuration, is 
secured within the loop configuration.

2. The method of claim 1, wherein the filamentary shuttle includes an eyelet formed
2 0 by an inner filament, positioned within an interior passageway of the filamentary shuttle, 

wherein a portion of the inner filament extends out of the interior passageway and the 
portion includes the eyelet.

3. The method of claim 1 or claim 2, further comprising, prior to the step of engaging 
the length of filament with the filamentary shuttle, implanting the filamentary sleeve into a

2 5 prepared bore hole in a bone and deploying the filamentary sleeve such that the 
filamentary sleeve is fixedly secured within the bore hole.

4. The method of any one of claims 1 to 3, wherein the length of filament is passed 
around or through the tissue, such that the length of filament includes two free ends, 
wherein the step of passing at least one of the two filament free ends of the length of
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filament through the loop configuration includes passing both free ends through the loop 
configuration.

5. The method of claim 4, wherein the tensioning step includes tensioning both free 
ends of the length of filament such that, upon tensioning, both free ends of the length of

5 filament are secured within the loop configuration.

6. The method of any one of claims 1 to 5, wherein one free end of the length of 
filament includes a loop of filament on a first free end and a second free end on the other 
end, wherein prior to engaging the length of filament with the filamentary shuttle, the 
method further comprises passing the length of suture through or around the tissue and

10 passing the second free end of the length of filament through the loop of filament of the 
first free end such that the loop of filament travels along the length of filament and to the 
tissue.

7. The method of claim 6, wherein the passing step includes passing the second free 
end through the loop configuration and the tensioning step includes tensioning the second

15 the free end.

8. A method of securing tissue using a filamentary construct, comprising the steps of:

passing a length of filament through or around tissue;

implanting a filamentary sleeve, formed of filament, into tissue; and

passing at least a portion of the length of filament at least partially through the 
2 0 filamentary sleeve to form a one-way cleat.

9. The method of claim 8, wherein the filamentary sleeve is implanted into bone.

10. The method of claim 9, comprising the additional step of, upon implanting the 
sleeve in bone, deploying the sleeve to fixedly secure the sleeve relative to the bone.

11. The method of any one of claims 8 to 10, wherein the filamentary sleeve includes 
2 5 a filamentary shuttle and the step of passing the portion of the length of filament includes

engaging the portion of the length of filament with the filamentary shuttle and pulling the 
portion of the length of filament through the filamentary sleeve.
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12. The method of claim 9, wherein the one-way cleat is formed by continuing to pull 
at least a portion of the length of filament into and through the sleeve, thereby forming a 
loop configuration on the length of filament, wherein in this position, the length of filament 
is folded over itself, forming the loop configuration at one end and at least one filament 

5 free end at the other end; passing the at least one free end of the length of filament 
through the loop configuration; and tensioning the at least one free end such that the loop 
configuration travels towards and into the filamentary sleeve, the length of filament 
adapted to apply tension to the tissue, and the at least one filament free end, passed 
through the loop configuration, is secured within the loop configuration.

10 13. A fixation assembly for securing tissue, comprising:

a fixation device;

a filamentary shuttle positioned through at least one portion of the device, the 
filamentary shuttle including an outer filament having a first end and a second end, and a 
length therebetween, and an inner filament having a first end and a second end, and a 

15 length therebetween, wherein the second end of the inner filament includes a loop 
structure; and

a length of filament having a first free end, a second free end and a length 
therebetween, the length of filament adapted to have a working relationship with the 
tissue.

2 0 14. The assembly of claim 13, wherein the length of filament includes a loop at the
second free end.

15. The assembly of claim 13 or claim 14, wherein the fixation device is a filamentary 
sleeve formed of filament.

16. The assembly of claim 15, wherein each of the filamentary sleeve, filamentary 
2 5 shuttle outer filament, filamentary shuttle inner filament and length of filament are formed

of suture, wherein the filamentary sleeve is formed of a suture having a larger inner 
diameter than the filamentary shuttle outer filament, and the filamentary shuttle outer 
filament is formed of a suture having a larger diameter than both the inner filament and 
the length of filament.
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17. The assembly of claim 16, wherein the suture of the length of filament includes a 
diameter of about one half or less of a diameter of the inner diameter of the filamentary 
sleeve.

18. The assembly of any one of claims 15 to 17, wherein the filamentary sleeve is 
5 adapted to be implanted in a tissue and deploy therein to become fixedly secured to the

tissue.

19. The assembly of claim 18, wherein the filamentary sleeve is adapted to be 
positioned within a bore hole formed in a bone such that, once deployed, the filamentary 
sleeve is fixedly secured within the bore hole.

10 20. A filamentary fixation system for securing tissue, comprising:

a filamentary sleeve formed of filament;

a filamentary shuttle positioned through at least one portion of the filamentary 
sleeve, the filamentary shuttle having an eyelet;

a length of filament having a first free end, a second free end and a length 
15 therebetween, the length of filament adapted to have a working relationship with the 

tissue; and

an instrument adapted to implant the filamentary sleeve into an anatomical 
location adjacent the tissue to be secured.

21. The system of claim 20, wherein the filamentary shuttle further includes a first end, 
2 0 a second end, a length between the first and second ends, an interior passageway along

at least a portion of the length and an inner filament positioned within the interior 
passageway of the filamentary shuttle, wherein a portion of the inner filament extends out 
of the interior passageway and the portion includes the eyelet.

22. The system of claim 20 or claim 21, wherein the length of filament includes a loop 
2 5 at the second free end.

23. The system of any one of claims 20 to 22, wherein the instrument is adapted to 
position the filamentary sleeve within a bore hole in a bone and the filamentary sleeve is 
adapted to deploy within the bore hole such that, once deployed, the filamentary sleeve is 
fixedly secured within the bore hole.

-28-



20
14

20
08

02
 

14
 F

eb
 20

14 1/20



2/20

20
14

20
08

02
 

14
 F

eb
 20

14



20
14

20
08

02
 

14
 F

eb
 20

14

op 0HU. Z



4/20

20
14

20
08

02
 

14
 F

eb
 20

14

FIG. 3A



5/20

20
14

20
08

02
 

14
 F

eb
 20

14



6/20

20
14

20
08

02
 

14
 F

eb
 20

14

CXJ 
co"

CD 
co CD



7/20

20
14

20
08

02
 

14
 F

eb
 20

14



8/20

20
14

20
08

02
 

14
 F

eb
 20

14



9/20

20
14

20
08

02
 

14
 F

eb
 20

14



10/20

20
14

20
08

02
 

14
 F

eb
 20

14

FIG. 7A



11/20

20
14

20
08

02
 

14
 F

eb
 2

01
4

ΓΊ A ”7ΠFib. 7Β



12/20

20
14

20
08

02
 

14
 F

eb
 20

14

FIG. 8A



13/20

20
14

20
08

02
 

14
 F

eb
 20

14



14/20

20
14

20
08

02
 

14
 F

eb
 2

01
4

51



15/20

20
14

20
08

02
 

14
 F

eb
 20

14



20
14

20
08

02
 

14
 F

eb
 20

14 16/20



17/20

20
14

20
08

02
 

14
 F

eb
 20

14

151

pp 1HR rib. IUD



18/20

20
14

20
08

02
 

14
 F

eb
 2

01
4



19/20

20
14

20
08

02
 

14
 F

eb
 20

14



20/20

20
14

20
08

02
 

14
 F

eb
 20

14


