
THA T THE ULTIMUL LITTLE US009795373B2 

( 12 ) United States Patent 
Sengun 

( 10 ) Patent No . : US 9 , 795 , 373 B2 
( 45 ) Date of Patent : * Oct . 24 , 2017 

( 56 ) References Cited ( 54 ) SYSTEMS , DEVICES , AND METHODS FOR 
SECURING TISSUE USING A SUTURE 
HAVING ONE OR MORE PROTRUSIONS U . S . PATENT DOCUMENTS 

( 71 ) Applicant : Medos International Sàrl , Le Locle 
( CH ) 

( 72 ) Inventor : Mehmet Sengun , Canton , MA ( US ) 
( 73 ) Assignee : MEDOS INTERNATIONAL SÀRL , 

Le Locle ( CH ) 

2 , 566 , 625 A 
2 , 600 , 395 A 
2 , 697 , 624 A 
2 , 758 , 858 A 
2 , 992 , 029 A 
3 , 106 , 417 A 
3 , 131 , 957 A 
3 , 177 , 021 A 

9 / 1951 Nagelmann 
6 / 1952 Domoj et al . 
12 / 1954 Thomas et al . 

8 / 1956 Smith 
7 / 1961 Russell 

10 / 1963 Clow 
5 / 1964 Musto 
4 / 1965 Benham 

( Continued ) 
( * ) Notice : FOREIGN PATENT DOCUMENTS Subject to any disclaimer , the term of this 

patent is extended or adjusted under 35 
U . S . C . 154 ( b ) by 103 days . 
This patent is subject to a terminal dis - 
claimer . 

AU AU 
CA 

2008229746 A1 10 / 2008 
2772500 A1 9 / 2013 

( Continued ) 

OTHER PUBLICATIONS 
Japanese Office Action for Application No . 2011 - 281088 , issued 
Nov . 10 , 2015 ( 4 pages ) . 

( Continued ) 

( 21 ) Appl . No . : 14 / 711 , 959 
( 22 ) Filed : May 14 , 2015 
( 65 ) Prior Publication Data 

US 2015 / 0238183 A1 Aug . 27 , 2015 
Related U . S . Application Data 

( 60 ) Continuation of application No . 14 / 522 , 562 , filed on 
Oct . 23 , 2014 , now Pat . No . 9 , 034 , 013 , which is a 

( Continued ) 

Primary Examiner — Katherine M Shi 
( 57 ) 

( 51 ) Int . Ci . 
A61B 17 / 04 ( 2006 . 01 ) 
A61L 17700 ( 2006 . 01 ) 
A61B 17 / 06 ( 2006 . 01 ) 

( 52 ) U . S . CI . 
CPC . . . A61B 17 / 0401 ( 2013 . 01 ) ; A61B 17 / 06166 

( 2013 . 01 ) ; A61B 2017 / 0403 ( 2013 . 01 ) ; 
( Continued ) 

( 58 ) Field of Classification Search 
CPC . . . . . . . . A61B 17 / 0401 ; A61B 2017 / 0409 ; A61B 

17 / 0469 ; A61B 2017 / 0477 ; A61B 
2017 / 0464 ; A61B 2017 / 0496 

( Continued ) 

ABSTRACT 
Systems , devices , and methods are provided for securing 
soft tissue to bone . One exemplary embodiment of a surgical 
repair construct includes an anchor , a filament having a snare 
formed on one end and a collapsible loop on another end , 
and a suture having a plurality of stationary protrusions 
formed therein . The suture is configured to be coupled to 
detached tissue and have its ends passed through an opening 
in the snare . The snare can be collapsed around the suture 
such that at least one of the suture protrusions is proximal of 
the collapsed snare . The anchor can be disposed in bone and 
the filament coupled thereto . Accordingly , collapsing the 
snare around the suture couples the tissue to bone , and 
applying tension to a tensioning limb of the filament can 
collapse the collapsible loop to incrementally tighten and 
secure the tissue to bone . Other exemplary systems , devices , 
and methods for use with soft tissue repair are also provided . 
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SYSTEMS , DEVICES , AND METHODS FOR to as “ loop security ” and can reportedly occur even in the 
SECURING TISSUE USING A SUTURE hands of very experienced surgeons . Sometimes , even fully 

HAVING ONE OR MORE PROTRUSIONS tied knots may slip . In addition to this “ loop security ” 
problem , conventional knots typically have an overall size 

CROSS REFERENCE TO RELATED 5 that can be obstructive or intrusive , especially in tight joints , 
APPLICATIONS which may damage cartilage or other tissue by abrasion with 

the knot . 
The present application is a continuation of U . S . patent Suture anchor systems with sliding and locking knots for 

application Ser . No . 14 / 522 , 562 , filed Oct . 23 , 2014 , and repairing torn or damaged tissue include U . S . Pat . No . 
entitled “ SYSTEMS , DEVICES , AND METHODS FOR 10 6 , 767 , 037 by Wenstrom , Jr . Other suture anchor systems 
SECURING TISSUE USING A SUTURE HAVING ONE suited especially for meniscal repair are disclosed in U . S . 
OR MORE PROTRUSIONS . ” which itself is a divisional of Pat . No . 7 , 390 , 332 by Selvitelli et al . and are utilized in the 
U . S . Pat . No . 8 , 894 , 684 , filed May 7 , 2012 , issued Nov . 25 , OmniSpanTM meniscal repair system commercially avail 
2014 , and entitled “ SYSTEMS , DEVICES , AND METH - able from DePuy Mitek Inc . , 325 Paramount Drive , Rayn 
ODS FOR SECURING TISSUE USING A SUTURE HAV - 15 ham , Mass . 02767 . Screw - type anchors normally require 
ING ONE OR MORE PROTRUSIONS , ” each of which is anchor attachment before operating sutures , which can lead 
hereby incorporated by reference in its entirety . to challenges related to the connection between the suture 

and the tissue . 
FIELD There are a number of suture implant systems which 

20 proclaim to be “ knotless , ” that is , to not require a surgeon to 
The present disclosure relates to systems , devices , and tie a knot during surgery . Many such systems control tension 

methods for securing soft tissue to bone , and more particu - on tissue by the depth to which an anchor is driven into bone . 
larly relates to securing soft tissue using a suture having one U . S . Pat . Nos . 5 , 782 , 864 and 7 , 381 , 213 by Lizardi disclose 
or more protrusions formed thereon while minimizing or certain types of suture anchors that capture a fixed - length 
eliminating the tying of knots to tension and secure the 25 loop of suture . Adjustable loop knotless anchor assemblies 
tissue . utilizing an anchor element inserted into a sleeve are 

described by Thal in U . S . Pat . Nos . 5 , 569 , 306 and 6 , 045 , 574 
BACKGROUND and in U . S . Patent Application Publication No . 2009 / 

0138042 . Other systems having clamps or other locking 
A common injury , especially among athletes and people 30 mechanisms include U . S . Pat . No . 5 , 702 , 397 by Goble et al . 

of advancing age , is the complete or partial detachment of and U . S . Patent Application Publication No . 2008 / 0091237 
tendons , ligaments , or other soft tissues from bone . Tissue by Schwartz et al . Present , so - called “ knotless ” designs , 
detachment may occur during a fall , by overexertion , or for however , generally suffer from inadequate suture - to - anchor 
a variety of other reasons . Surgical intervention is often fixation and / or inadequate anchor - to - bone fixation , among 
needed , particularly when tissue is completely detached 35 other deficiencies . 
from its associated bone . Currently available devices for It is therefore desirable to provide systems , devices , and 
tissue attachment include screws , staples , suture anchors , methods for use in soft tissue repair that are robust , strong , 
and tacks . Currently available devices for patients of and improve “ loop security , ” yet minimize or eliminate the 
advancing age can be particularly insufficient due to soft and number and size of knots to be tied by a surgeon , particularly 
weak bones leading to inadequate suture - to - anchor fixation . 40 during arthroscopic repair procedures . 

Arthroscopic knot tying is commonly practiced in shoul 
der rotator cuff and instability procedures . Typically , an SUMMARY 
anchor loaded with suture is first attached to bone . The 
suture is normally slidably attached to the anchor through an Systems , devices , and methods are generally provided for 
eyelet or around a post , such that a single length of suture 45 securing soft tissue to bone . In one exemplary embodiment 
has two free limbs . One limb of the suture is passed through a surgical repair construct includes an anchor , a filament 
soft tissue to be repaired such as a tendon or labrum . The two having a collapsible snare formed on one end thereof and a 
ends of the suture are then tied to each other , thereby collapsible loop at a second end thereof , and a suture having 
capturing the soft tissue in a loop with the anchor . Upon a plurality of stationary protrusions formed thereon in a 
tightening the loop , the soft tissue is approximated to the 50 spaced - apart arrangement . The anchor can include a fila 
bone via the anchor . ment engagement feature and can be capable of being 

Surgeons typically tie the suture ends using a surgical fixated in bone . The filament and the suture are both capable 
sliding knot such as the Tennessee Slider or Duncan Loop . of being passed through soft tissue to be repaired . An 
After advancing the knot distally to tighten the loop , a opening of the filament ' s snare can be configured to receive 
number of additional half hitches or other knots are tied in 55 the suture such that the snare is slidable with respect to the 
an effort to secure the new location of the sliding knot . The suture and collapsible around the suture . The filament ' s 
additional knots are needed because a conventional sliding collapsible loop can be coupled to the anchor ' s filament 
knot used in current repair constructs does not provide the engagement feature , and the loop can include a sliding knot 
necessary protection against loosening or slippage , espe - with a tensioning limb extending therefrom . The tensioning 
cially when tension is placed primarily on the limbs of the 60 limb can be effective to collapse the collapsible loop inde 
loop . The generally accepted practice is to follow the sliding pendent of the snare . Further , the collapsible loop can be 
knot with at least three reversed half hitches on alternating capable of being tightened incrementally to secure the soft 
posts of the suture . tissue to bone . 

Before one or more half hitches or other knots can be The snare can have a variety of configurations and can be 
added to the sliding knot , however , there exists a potential 65 made in a number of different ways . In some embodiments , 
for the sliding knot to slip , that is , for the loop to enlarge as the snare can be configured by passing a terminal end of the 
the tissue places tension on the loop . This has been referred filament through an adjacent portion of the filament . The 
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terminal end can include a protrusion that maintains the FIG . 1 is schematic view of one exemplary embodiment 
terminal end within the portion of the filament through of a surgical repair construct disposed at a surgical site ; 
which it is disposed . In some other embodiments , the snare FIG . 2 is a schematic view of one exemplary embodiment 
can be configured by a second sliding knot that is effective of a filament coupled to an anchor for use as part of a of a filament coupled to an anchor for use 
to collapse the snare . In still other embodiments , the snare 5 surgical repair construct 
can include a coaxial sliding neck that is effective to collapse FIG . 3 is a close - up view of a portion of the filament of the snare . Further , a flexible member can be removably FIG . 2 , illustrating the formation of a snare using the placed in a portion of the snare to prevent unintentional filament ; collapse of the snare , and when the snare includes a coaxial FIG . 4 is a schematic view of a filament coupled to an sliding neck , the flexible member can be removably dis 
posed therethrough to immobilize the coaxial sliding neck . 10 anchor from the surgical repair construct of FIG . 1 ; 
The filament can be a cannulated surgical filament or a FIGS . 5A - 5D are sequential views of one exemplary 
braided suture filament . Further , in embodiments that embodiment for forming a snare from a filament in which 
include a flexible member , the flexible member can be the snare has a coaxial sliding neck ; 
formed of a second filament . A thickness of the second FIG . 6 is a schematic view of one exemplary embodiment 
filament can be in the range of about 25 gauge to about 40 15 of a snare formed from a filament and a flexible member in 
gauge , while a thickness of either or both of the filament that which the snare has a coaxial sliding neck and the flexible 
forms the collapsible loop and the collapsible snare can be member is disposed through the snare ; 
in the range of about 20 gauge to about 34 gauge . The FIG . 7A is a schematic view of another exemplary 
diameter of the protrusions of the suture can be in the range embodiment of a snare formed from a filament and a flexible 
of about 0 . 5 millimeters to about 2 millimeters . 20 member in which the snare has a coaxial sliding neck , this 

In one exemplary embodiment of a surgical repair v iew illustrating how the flexible member can be disposed 
method , the method includes passing a first end of a suture through the neck and the snare ; 
having formed thereon a plurality of stationary protrusions FIG . 7B is a schematic view of the snare and flexible 
through and / or into tissue . The first end of the suture can be member of FIG . 7A , illustrating the flexible member dis passed through the tissue such that first and second limbs of 25 nos S OT 25 posed through the neck and the snare ; the suture extend from the first side of the tissue . The suture FIG . 8 is a schematic view of a suture from the surgical can be arranged in the tissue such that at least one of the repair construct of FIG . 1 ; and protrusions is disposed adjacent to at least one of the first FIGS . 9A - 9E are sequential views of one exemplary and second sides of the tissue . In one embodiment at least 
one protrusion is disposed adjacent to the first side of the embodiment for using the surgical repair construct of FIG . 
tissue . The method can also include inserting an anchor into to 30 1 to secure tissue to bone . 
bone in proximity to the detached soft tissue . The anchor can 
have a filament engagement feature to which a filament is DETAILED DESCRIPTION 
attached , and the filament can have a collapsible snare 
formed on one end and a collapsible loop at its second end , Certain exemplary embodiments will now be described to 
the collapsible loop being coupled to the filament engage - 35 provide an overall understanding of the principles of the 
ment feature . The collapsible loop can include a sliding knot structure , function , manufacture , and use of the devices and 
with a tensioning limb that extends therefrom , and the methods disclosed herein . One or more examples of these 
tensioning limb can be effective to collapse the collapsible embodiments are illustrated in the accompanying drawings . 
loop independent of the snare . The method can further Those skilled in the art will understand that the devices and 
include inserting the first and second limbs of the suture 40 methods specifically described herein and illustrated in the 
through an opening formed in the snare , sliding the snare accompanying drawings are non - limiting exemplary 
distally towards the tissue and distally past at least one embodiments and that the scope of the present invention is 
protrusion disposed on the first side of the tissue , collapsing defined solely by the claims . The features illustrated or 
the snare around the first and second limbs of the suture , and described in connection with one exemplary embodiment 
pulling the snare towards the anchor by shortening the 45 may be combined with the features of other embodiments . 
collapsible loop and thus drawing the tissue into proximity Such modifications and variations are intended to be 
with the bone . included within the scope of the present invention . Further , 

In some embodiments the step of pulling the snare in the present disclosure , like - numbered components of the 
towards the anchor by shortening the collapsible loop can embodiments generally have similar features , and thus 
include tensioning the tensioning limb . In such embodi - 50 within a particular embodiment each feature of each like 
ments the snare can be advanced in an incremental fashion numbered component is not necessarily fully elaborated 
without slackening of the filament . The suture can include at upon . Additionally , to the extent that linear or circular 
least four protrusions . In some embodiments the snare can dimensions are used in the description of the disclosed 
be positioned between at least one protrusion and the tissue , systems , devices , and methods , such dimensions are not 
while in some other embodiments the snare can be posi - 55 intended to limit the types of shapes that can be used in 
tioned between at least two protrusions and the tissue . conjunction with such systems , devices , and methods . A 
Optionally , a flexible member can be disposed in a portion person skilled in the art will recognize that an equivalent to 
of the snare to prevent unintentional collapse thereof . In such linear and circular dimensions can easily be determined 
such embodiments the flexible member can be removed for any geometric shape . Sizes and shapes of the systems 
from the snare prior to collapsing the snare . The methods 60 and devices , and the components thereof , can depend at least 
provided for herein can be performed without tying a knot . on the anatomy of the subject in which the systems and 

devices will be used , the size and shape of components with 
BRIEF DESCRIPTION OF DRAWINGS which the systems and devices will be used , and the methods 

and procedures in which the systems and devices will be 
This invention will be more fully understood from the 65 used . 

following detailed description taken in conjunction with the The figures provided herein are not necessarily to scale . 
accompanying drawings , in which : Still further , to the extent arrows are used to describe a 
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direction a component can be tensioned or pulled , these grasping the separate suture couples the tissue to the fila 
arrows are illustrative and in no way limit the direction the ment and collapsing the loop towards the bone draws the 
respective component can be moved . A person skilled in the tissue towards the bone . 
art will recognize other ways and directions for creating the FIG . 2 provides one exemplary embodiment of a filament 
desired result . Additionally , a number of terms may be used 5 120 for use as part of a surgical repair construct . A first end 
throughout the disclosure interchangeably but will be under 122 of the filament 120 can include a snare 150 that is 
stood by a person skilled in the art . configured to collapse under tension , a second end 124 of the 

Systems , devices , and methods for soft tissue repair are filament 120 can include a collapsible loop 130 that is 
generally provided and they generally involve the use of configured to collapse under tension , independent of the 
surgical filaments and sutures that are configured in a variety 10 snare 150 , and a neck 123 can extend between the first and 
of manners to minimize and / or eliminate the tying of knots second ends 122 , 124 . The filament 120 having both a snare 
during a surgical procedure . The systems and devices 150 and a collapsible loop 130 can be referred to as a snare 
described herein provide superior strength for use in a assembly . 
number of different surgical procedures , such as rotator cuff T he snare 150 can be formed in a variety of ways known 
and instability repair procedures and other types of tendon 15 to those skilled in the art , some of which are discussed in 
and tissue repair procedures . The systems and devices greater detail below . In the illustrated embodiment the snare 
provided herein also allow for both improved and new 150 is formed by passing a portion of the filament 120 
procedures for soft tissue repair . For example , the systems through itself . Further , a protrusion 129 can be formed at a 
and devices provided herein can be used to advance tissue terminal end 128 of the filament 120 , proximate to the snare 
towards bone in an incremental fashion without the con - 20 150 , to prevent pull - through and to resist fraying , particu 
struct backlashing . Reducing and / or eliminating backlashing larly if the filament 120 is a braided filament . The protrusion 
during advancement can prevent the size of the collapsible 129 can be pre - formed , or it can be formed by a surgeon , for 
loop from increasing and prevent the tissue from moving instance by tying a half - hitch or other simple knot . 
away from the bone and / or not being held tightly in place FIG . 3 illustrates one of the many ways the snare 150 can 
with respect to the bone due to backlashing . Additionally , 25 be formed . As shown , a leading end 126 of the filament 120 
the systems and devices allow a surgeon to secure a location can be passed through an opening 127 of the filament 120 to 
of the tissue without tying a knot during the procedure . form a collapsible opening 152 of the snare 150 . The 

As shown by one exemplary embodiment of a surgical opening 127 can be pre - formed and collapsible , or alterna 
repair construct 10 in FIG . 1 , the constructs of the present tively , it can be part of the construct of the filament 120 , such 
disclosure generally include a filament 20 that forms a snare 30 as an opening due to the filament 120 being braided . The 
50 at a first end 22 thereof and a collapsible loop 30 at a leading end 126 can be used to form the other portions of the 
second end 24 thereof , a suture 70 having one or more filament 120 , including the collapsible loop 130 , a sliding 
stationary protrusions 72 formed therein , and an anchor 90 knot 136 , and a tensioning limb 140 , which are described in 
coupled to the collapsible loop 30 , for instance at an greater detail below , for instance by forming the loop 130 
engagement feature 92 of the anchor 90 . In the illustrated 35 and the sliding knot 136 on the tensioning limb 140 . In this 
embodiment , the anchor 90 is disposed in bone 100 , the arrangement , any tension applied on the neck 123 , such as 
suture 70 is passed through soft tissue , for example tendon by pulling the tensioning limb 140 , not only collapses the 
102 , and the snare 50 is slidable with respect to the suture snare 150 to strangulate objects passing therethrough , but 
70 and collapsed around a portion of the suture 70 to couple also binds the portion of the filament 120 passing through 
the bone 100 and tendon 102 via the surgical repair construct 40 the opening 127 upon itself . In other arrangements , a half 
10 . As will be described in greater detail below , the snare 50 hitch or other simple knot can be tied adjacent to the 
can begin outside of the body and be moved distally ( e . g . , opening , and the filament 120 can be looped through that 
towards the bone 100 ) such that it is distal of at least one of simple knot . 
the protrusions 72 . The snare 50 can subsequently be col - The loop 130 can likewise be formed in a variety of ways 
lapsed such that the protrusions 72 prevent the snare 50 from 45 known to those skilled in the art , some of which are 
backlashing in a proximal direction ( e . g . , away from the discussed in greater detail below . In the illustrated embodi 
bone 100 ) , which would allow the tissue to move away from ment of FIG . 2 , the loop 130 has first and second ends 132 , 
the bone . The filament 20 can further include a sliding knot 134 , with a sliding knot 136 formed at the first end 132 . As 
36 at a first end 32 of the loop 30 , which can be moved shown , the second end 134 can be slidably coupled to an 
distally towards a second end 34 of the loop 30 to collapse 50 anchor 190 , for instance at an engagement feature 192 
a size of an opening 38 formed by the loop 30 , thereby thereof , such as a saddle or post . While in the illustrated 
applying a force to draw the tendon 102 towards the bone embodiment the engagement feature 192 is located at a 
100 . A collapsible tail or tensioning limb 40 can extend from distal end 190d of the anchor 190 , it can be located in any 
the sliding knot 36 and can be operable to move the sliding part of the anchor 190 and it allows the filament 120 to be 
knot 36 towards the second end 34 in a ratchet - like or 55 slidably engaged with the anchor 190 . 
incremental manner to secure the tendon 102 to the bone The collapsible loop 130 can be expanded and collapsed 
100 . Movement , of the snare 50 , including collapsing the as desired by the sliding knot 136 . Accordingly , when the 
snare 50 , and movement of the collapsible loop 30 , includ - loop 130 is coupled to tissue , for instance by having a suture 
ing by tensioning the tensioning limb 40 , can be independent disposed through the snare 150 of the filament 120 that 
of each other . 60 forms the loop 130 , collapsing the loop 130 creates a force 

Filaments for use in a surgical repair construct can have that draws the tissue towards a desired location . As shown 
a variety of configurations , some of which are described in in FIG . 2 , as the sliding knot 136 is moved towards the 
greater detail below . Generally filaments have a portion for second end 134 , the loop 130 collapses , and as the knot 136 
grasping a separate suture coupled to tissue , illustrated is moved away from the second end 134 , the size of an 
herein as a snare , and a portion , illustrated herein as a 65 opening 138 of the loop 130 increases . The sliding knot 136 
collapsible loop , that is coupled to bone and to which tension can be formed in a variety of ways using a variety of 
can be applied to draw the tissue towards bone . In operation , techniques well known to those skilled in the art . Non 
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limiting examples of the types of knots that can be used as second ends 122 ' , 124 ' . The filament 120 ' having both a 
the loop ' s sliding knot include a Buntline Hitch , a Tennessee snare 150 ' and a collapsible loop 130 ' can be referred to as 
Slider , a Duncan Loop , a Hangman ' s Noose , and a loop a snare assembly . 
having a coaxial sliding neck . The type of knot selected may The snare 150 ' can be formed in a variety of ways known 
affect the manner in which the loop 130 can be collapsed , 5 to those skilled in the art , some of which are discussed in 
and a person having skill in the art will recognize how to greater detail below . In the illustrated embodiment the snare 
collapse the loop based on the type of knot used . 150 ' is formed by way of a sliding knot 156 ' , such as , by way 
As shown in FIG . 2 , the loop 130 can also have a of non - limiting examples , a Buntline Hitch , a Tennessee 

collapsible tail or tensioning limb 140 that extends from the Slider , a Duncan Loop , a Hangman ' s Noose , and a loop 
sliding knot 136 . The tensioning limb 140 can be a terminal 10 having a coaxial sliding neck . Although the type of sliding 

knot will affect the relative movement of the knot 156 ' and end of a limb of the filament 120 used to form the sliding the filament 120 ' with respect to the direction either is moved knot 136 that completes the collapsible loop 130 . The to expand or collapse the snare 150 ' , as described herein , tensioning limb 140 can be operable to tension and collapse unless otherwise designated , a knot used to form a snare is the loop 130 by moving the sliding knot 136 towards the 15 movable away from the second end 124 ' of the filament 1204 
loop second end 134 . More particularly , applying tension to i . e . , away from the collapsible loop 130 ' , to collapse the 
the tensioning limb 140 in approximately a direction A can snare 150 ' and towards the second end 124 ' , i . e . , towards the 
cause the knot 136 to slide distally towards the second end collapsible loop 130 ' , to increase a size of the snare 150 ' . A 
134 . As a result , the sliding knot 136 can move in a person skilled in the art would be able to adapt the teachings 
ratchet - like or incremental fashion such that the knot 136 20 herein based on the type of sliding knot used in conjunction 
moves towards the second end 134 with little or no back with the snare 150 ' . 
lashing , which in turn minimizes or prevents the opening FIGS . 5A - 5D illustrate one of the many ways the snare 
138 of the collapsible loop 130 from increasing in size . 150 ' can be formed . As shown , the snare 150 ' is formed from 
When tension is not applied , the location of the sliding knot a bifurcated suture filament having a tubular portion 153 ' 
136 remains substantially fixed , and further tensioning of the 25 with a core removed therefrom to form a cannulated portion 
tensioning limb 140 can cause further distal movement of 154 ' and first and second terminal limbs 156 ' , 158 ' . As shown 
the knot 136 until either the tension is released or an in FIG . 5B , the terminal limbs 156 ' , 158 ' can be curled back 
obstruction precludes further distal movement of the knot towards the tubular portion 153 ' to form a loop having an 
136 . The self - locking capabilities provided by this sliding opening 152 ' that defines the snare 150 ' . As shown in FIG . 

knot 136 that results from the overall formation of a surgical 30 30 5C , a bore 160 ' can be formed on a side of the tubular portion 
153 ' and the terminal limbs 156 ' , 158 ' can be placed into the repair construct including the filament 120 are beneficial at 

least because of the ability to incrementally advance the knot cannulated tubular portion 154 ' through the bore 160 ' . Ends 
136 with minimal or no backlashing . Still further , in some of the terminal limbs 156 ' , 158 ' can be fed through the 

cannulated portion 154 ' , and as shown in FIG . 5D , the embodiments a second , stationary tail or tail can also be a also be 35 terminal limbs 156 ' , 158 ' can be pulled distally ( direction B formed and can be used , for example , to assist in threading in FIG . 5D ) through the tubular portion 153 ' such that the the filament through tissue , providing additional strength to tubular portion 153 ' is fed through itself and a coaxial sliding 
the repair , and / or performing various surgical procedures , neck 155 ' that can slide with respect to the tubular portion 
such as double row procedures 153 ' of the filament is formed . Accordingly , the snare 150 ' 

With reference to FIG . 3 , an example of steps for manu - 40 can be collapsed by tensioning the limbs 156 ' , 158 ' and / or 
facturing the snare assembly formed by the filament 120 is coaxial sliding neck 155 ' in approximately a first direction B , 
as follows . The protrusion 129 can be formed at the terminal and the snare 150 ' can be expanded by applying a force to 
end 128 by tying a knot and a tail of a terminal end thereof the snare 150 ' in approximately a second , opposite direction 
can be trimmed . The leading end 126 can be looped and C , which pulls the limbs 156 , 158 ' and the coaxial sliding 
passed through itself at the opening 127 , in close proximity 45 neck 155 ' towards the snare 150 ' . Passing the filament 
to the protrusion 129 , to form the opening 152 in the snare through itself to form a coaxial sliding neck allows the 
150 . Alternatively , a second half - hitch can be tied in close filament to have a low profile that minimizes the amount of 
proximity to the protrusion 129 and the leading end 126 can space the construct consumes in the body and that minimizes 
be passed through the second half - hitch to form the opening and / or eliminates trauma associated with passing the fila 
152 in the snare 150 . A flexible member , such as a filament 50 ment through tissue . 
or suture ( discussed in greater detail below with respect to The loop 130 ' can likewise be formed in a variety of ways 
FIGS . 6 , 7A , and 7B ) , or other objects , including but not known to those skilled in the art , some of which are 
limited to thin mandrel or pin , can be placed through the discussed in greater detail below . In the illustrated embodi 
snare 150 to maintain patency . The sliding knot 136 , such as ment of FIG . 4 , the loop 130 ' has first and second ends 132 ' , 
a Buntline Hitch , can be tied in close proximity to the snare 55 134 ' with a sliding knot 136 ' formed at the first end 132 ' . As 
150 and the filament 120 can be placed in sliding engage shown , the second end 134 ' can be slidably coupled to an 
ment with an engagement feature of an anchor . The sliding anchor 190 ' , for instance at an engagement feature 192 ' 
knot 136 can be subsequently dressed or finalized as desired , thereof , such as a saddle or post . While in the illustrated 
including in manners described herein . embodiment the engagement feature 192 ' is located at a 

FIG . 4 provides another exemplary embodiment of a 60 distal end 190d ' of the anchor 190 ' , it can be located in any 
filament 120 ' for use as part of a surgical repair construct . part of the anchor 190 ' and allows the filament 120 ' to be 
Similar to the filament 120 , a first end 122 ' of the filament slidably engaged with the anchor 190 ' . 
120 ' can include a snare 150 ' having an opening 152 ' that is The collapsible loop 130 ' can be expanded and collapsed 
configured to collapse under tension , a second end 124 ' of as desired by the sliding knot 136 ' in a manner similar to as 
the filament 120 ' can include a collapsible loop 130 ' that is 65 described with respect to the sliding knot 136 of the loop 
configured to collapse under tension , independent of the 130 . Further , as shown in FIG . 4 , the loop 130 ' can include 
snare 150 ' , and a neck 123 ' can extend between the first and a collapsible tail or tensioning limb 140 ' that extends from 
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the sliding knot 136 ' and can operate in a manner similar to Securing Tissue ” , the content of each which is incorporated 
as described with respect to the tensioning limb 140 . Thus , by reference herein in its entirety . 
the loop 130 ' of the filament 120 ' can move in a ratchet - like Because the snare of the filament can both expand and 
or incremental fashion such that the knot 136 ' moves contract , a flexible member , such as a suture pin , can be 
towards the second end 134 ' with little or no backlashing , 5 removably disposed across the neck to prevent unintentional 
which in turn minimizes or prevents the opening of the movement of the snare . One exemplary embodiment of a 
collapsible loop 130 ' from increasing in size . Still further , in flexible member 180 " associated with a coaxially sliding 
some embodiments a second , stationary tail or tail can also neck 155 " of a snare 150 " of a filament 120 " is shown in 
be formed and used in a manner similar to as described with FIG . 6 . As illustrated , the flexible member 180 " can extend 
respect to the filament 120 . 10 across the filament 120 " to immobilize the coaxially sliding 

The filaments 120 , 120 ' can be any suitable suture mate - neck 155 " with respect to a portion 154 " of the filament 150 " 
rial such as a cannulated filament , a braided filament , and a through which it is passed . When the surgeon desires to 
mono filament . The type , size , and strength of the filament collapse the snare , the flexible member 180 " can be 
can depend , at least in part , on the other materials of the removed . The use of a flexible member of the type described 
system , including the material ( s ) of any suture coupled 15 herein to prevent unintentional collapse of the snare in tissue 
thereto , any obstructions through which the filament may repair procedures is advantageous as it can prevent uninten 
pass , and the type of procedure in which it is used . In one tional collapse of the snare during the procedures , including 
exemplary embodiment the filament is formed from a # 0 in instances in which the snare is passed through obstruc 
filament ( about 26 gauge to about 27 gauge ) , such as an tions , such as tissue . 
OrthocordTM filament that is commercially available from 20 In another embodiment , shown in FIGS . 7A and 7B , a 
DePuy Mitek , Inc or EthibondTM filament available from flexible member 180 ' " can immobilize a snare 150 ' " of a 
Ethicon , Inc . Generally the filament is relatively thin to filament and serve as a suture shuttle to guide the filament 
minimize any trauma to tissue through which it passes . In through obstructions , such as tissue , during the course of a 
some embodiments the filament can have a size between procedure . As shown in FIG . 7A , a first end 182 ' " of the 
about a # 4 filament ( about 21 gauge to about 22 gauge ) and 25 flexible member 180 " can be passed across the filament , 
about a # 4 - 0 filament ( about 32 gauge to about 34 gauge ) . including a cannulated portion 154 " " and a coaxially sliding 
The OrthocordTM # 2 filament can be useful because it has a neck 155 ' ' of the filament , so that a first portion of the 
braided configuration , which allows other components , flexible member 180 ' " is disposed through the coaxially 
including the filament itself and flexible members as dis - sliding neck 155 " " , while a second end 184 " of the flexible 
cussed below , to pass through subcomponents of the braid 30 member 180 ' ' is passed through and disposed in the snare 
without causing damage to the filament . Filaments config - 150 " " . A protrusion 186 ' ' , for instance a stationary knot that 
ured to allow for a cannulated configuration , such as by can be pre - formed or formed or modified during a proce 
removing a core therefrom or having a pre - formed cannu - dure , can be disposed on the flexible member 180 ' " ' at a 
lated configuration , can also be used . OrthocordTM suture is location between the first and second ends 182 ' " , 184 " " . The 
approximately fifty - five to sixty - five percent PDSTM poly - 35 protrusion 186 " " can serve to maintain the flexible member 
dioxanone , which is bioabsorbable , and the remaining thirty - 180 ' " in a coupled arrangement with the filament , and as 
five to forty - five percent ultra high molecular weight poly - shown in FIG . 7B , the protrusion 186 " can be disposed 
ethylene , while EthibondTM suture is primarily high strength within the opening or loop 152 ' " formed by the snare 150 ' " , 
polyester . The amount and type of bioabsorbable material , if abutting a surface of the snare , with a terminal portion 188 ' " 
any , utilized in the filaments of the present disclosure is 40 extending through and beyond the loop 152 ' " for use as a 
primarily a matter of surgeon preference for the particular shuttle . Optionally , a needle or similar tool or device can be 
surgical procedure to be performed . coupled to the terminal portion 188 ' " to assist in threading 

A length of the filament can be in the range of about 2 the filament 120 ' ' through tissue . 
centimeters to about 60 centimeters , and in one embodiment Other configurations in which a flexible member is used 
it can be about 40 centimeters . Still further , a diameter of the 45 as both a suture pin and a suture shuttle are also possible , 
sliding knot of the loop will depend , at least in part , on the depending , at least in part , on the configuration of the 
size of the filament used to form it , the type of sliding knot filament and obstructions though which the filament will be 
that it is , and the type of procedure with which it will be passed , without departing from the spirit of the present 
used . In one exemplary embodiment a diameter of the disclosure . For example , the flexible member 180 ' " can be 
sliding knot of the loop can be in the range of about 0 . 5 50 disposed through another portion of the coaxially sliding 
millimeters to about 2 millimeters , and in one embodiment neck 155 " or a different portion of the snare 150 ' " . One 
it can be about 1 millimeter . Likewise , if the snare is formed benefit of using a flexible member for both maintaining a 
from a sliding knot , its diameter will also depend , at least in snare shape and shuttling the filament is that it can improve 
part , on the size of the filament used to form it , the type of filament management by limiting the number of filaments 
sliding knot that it is , and the type of procedure with which 55 used in a procedure . Further , such a construction allows for 
it will be used a single action to remove both the pin and the shuttle from 

Although in the embodiments described above the snare the filament , such as by grabbing the flexible member 180 ' " 
and collapsible loop are formed from the same filament , in between the stationary knot and the coaxially sliding neck 
other embodiments each component can be formed from a 155 ' ' to decouple the flexible member 180 ' " from the 
separate filament . Exemplary systems , devices , and methods 60 filament . In still other embodiments a flexible member can 
related to such configurations involving the formation of be used primarily for the purpose of shuttling the filament 
snares and loops from a single filament or more than one and / or one flexible member can be used as a suture pin and 
filament are described at least in U . S . patent application Ser . a second flexible member can be used as a suture shuttle . 
No . 13 / 218 , 810 filed Aug . 26 , 2011 , and entitled " SURGI - The flexible member ( s ) can be made of a variety of 
CAL FILAMENT SNARE ASSEMBLIES , ” and in U . S . 65 materials , but in one exemplary embodiment it is a surgical 
patent application Ser . No . 13 / 465 , 288 filed concurrently filament that is separate from the filament that forms the 
herewith , and entitled “ Systems , Devices , and Methods for snare and collapsible loop . In some embodiments the flex 
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ible member is formed using a surgical filament , such as a further , a diameter of the protrusions can be in the range of 
cannulated filament , a braided filament , and a mono fila - about 0 . 5 millimeters to about 2 millimeters , and in one 
ment . The type , size , and strength of the filament can embodiment the diameter of each of the protrusions is about 
depend , at least in part , on the other materials of the system , 1 millimeter . Additionally , a length of a space between each 
including the material ( s ) of the filament through which it 5 of the protrusions can be in the range of about 1 millimeter 
will pass , the obstructions through which the snare will pass , to about 10 millimeters , and in one embodiment the length 
how the filament is being used ( e . g . , as a suture pin , as a of the space between each protrusion is about 5 millimeters . 
suture shuttle , or as a joint suture pin and suture shuttle ) , and The diameters of the protrusions along a length of the suture 
the type of procedure in which it is used . In one exemplary and a length of a space between each of the protrusions can 
embodiment the flexible member is formed from a # 2 - 0 10 all be the same , or they can vary from protrusion to 
filament ( about 28 gauge ) , such as an OrthocordTM filament protrusion . 
that is commercially available from DePuy Mitek , Inc . or One exemplary method for performing a rotator cuff 
EthibondTM filament available from Ethicon Inc . Generally repair using the repair construct 10 illustrated in FIG . 1 is 
the flexible member is relatively thin to minimize any schematically illustrated in FIGS . 9A - 9E . A surgical opening 
trauma to tissue through which it passes , and typically the 15 can be formed through skin 104 and a cannula can be passed 
flexible member is thinner than filament through which it therethrough to create a surgical repair site in a manner well 
passes . In some embodiments the flexible member can have known to those skilled in the art . Although cannulas are 
a size between about a # 1 filament ( about 25 gauge to about often used to define a channel through which the procedure 
26 gauge ) and about a # 6 - 0 filament ( about 38 gauge to can be performed , the cannula is not shown in FIGS . 9A - 9E 
about 40 gauge ) . A length of the flexible member can be in 20 for ease of illustration . Accordingly , to the extent the figures 
the range of about 1 centimeter to about 100 centimeters . In show components of the systems and devices passing 
one embodiment in which the flexible member is only being through skin 104 , these components would typically be 
used as a suture pin it can have a length of about 2 extending through the cannula , which itself is passed 
centimeters . In one embodiment in which the flexible mem - through the skin 104 . Further , although the devices and 
ber is used as both a suture pin and a suture shuttle it can 25 methods described herein are particularly useful for mini 
have a length of about 100 centimeters . mally invasive surgery , such as arthroscopic surgery , they 

FIG . 8 illustrates one exemplary embodiment of a suture can also be used in open surgical procedures . 
70 for use as part of the surgical repair construct 10 . The As shown in FIG . 9A , the suture 70 can be passed through 
suture is generally a flexible member having one or more a tendon 102 detached from bone 100 such that at least one 
stationary protrusions 72 formed therein . The protrusions 72 30 of the protrusions 72 is disposed adjacent to at least one side 
can have a spaced - apart arrangement , can be pre - formed by of the tendon 102 . In the illustrated embodiment , two 
the suture manufacturer , or alternatively , a surgeon can form protrusions 72 are located proximal of the tendon 102 while 
one or more of the protrusions 72 in advance of or during a two protrusions 72 are disposed within the tendon 102 . 
surgical procedure . Different spaced - apart arrangements can Although not shown , it is understood that one or more 
be used for different procedures with the spaced - apart rela - 35 protrusions can be formed on the distal side of the tendon 
tionship being based , at least in part , on the other compo - 102 , as opposed to within it . The suture 70 can be passed 
nents of the surgical repair construct 10 , the tissue ( s ) that completely or partially through the tissue using any number 
will be coupled to the suture 70 , and the type of procedure of techniques known to those skilled in the art , including by 
being performed . In the illustrated embodiment , there are coupling a needle or similar tool or device to one of terminal 
four protrusions 72 approximately equidistant from each 40 ends 74 of the suture 70 to assist with threading the suture 
other , although any number of protrusions , including by way 70 through the tendon 102 . In one exemplary embodiment , 
of non - limiting example six , in any form of spaced relation - one of the terminal ends 74 is passed through the tendon 102 
ships can be used . The protrusions 72 can be used to assist from a first ( proximal ) side of the tendon 102 facing away 
in grasping soft tissue for repair to help prevent the collapsed from the adjacent bone 100 and back through the tissue from 
snare 50 of the filament 20 from backlashing and to provide 45 a second ( distal ) side of the tendon 102 facing towards the 
additional strength to the tissue - to - bone attachment . bone 100 such that first and second limbs 76 , 78 of the suture 
One skilled in the art will appreciate that protrusions 72 70 extend from the first side of the tendon 102 , i . e . , proximal 

can be formed by placing a knot in the suture 70 , or by of the tendon 102 . The suture 70 can be manipulated by a 
affixing another object to the suture 70 . surgeon with respect to the tendon 102 to expose as many 

The suture can be made of any suitable suture material , 50 protrusions 72 as desired . Protrusions 72 located proximal of 
such as a cannulated filament , a braided filament , and a and adjacent to the tendon 102 can be used to help maintain 
mono filament . The type , size , and strength of the filament a location of the collapsed snare 50 as well as to accom 
can depend , at least in part , on the other materials of the modate variations in tissue thickness and the bite size ( i . e . , 
system , including the material ( s ) of the filament with which the distance between the locations that the suture limbs enter 
it will be coupled , the tissue ( s ) through which the suture may 55 the tissue ) . In one embodiment it is particularly useful to 
pass , and the type of procedure in which it is used . In one have at least two fully - exposed protrusions in close prox 
exemplary embodiment the suture is formed from a size # 2 imity to the tendon 102 . A person skilled in the art will 
( 23 - 24 gauge ) filament , such as an OrthocordTM filament that recognize that there are other ways by which the suture 70 
is commercially available from DePuy Mitek , Inc . or Ethi - can be coupled to or shuttled through the tendon 102 , 
bondTM filament available from Ethicon , Inc . Generally the 60 including , by way of non - limiting example , by wrapping the 
suture is relatively thin to minimize any trauma to tissue suture 70 around the tendon 102 such that at least one of the 
through which it passes . In some embodiments the suture protrusions 72 is proximal of the tendon 102 . Further , the 
can have a size between about a # 5 filament ( about 20 suture can be passed through tissue ( e . g . , tendon 102 ) 
gauge ) and about a # 4 - 0 filament ( about 32 gauge to about through a variety of techniques and orientations known to 
34 gauge ) . A length of the suture can be in the range of about 65 those skilled in the art . 
10 centimeters to about 120 centimeters , and in one embodi As shown in FIG . 9B , the anchor 90 can be fixated into 
ment the suture has a length of about 90 centimeters . Still bone 100 using ordinary techniques , such as with a driver to 
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screw or tap the anchor 90 into place . In the illustrated Other than the optional half - hitches , no knots need to be tied 
embodiment the filament 20 is already coupled thereto at the during the course of the illustrated procedure . 
engagement feature 92 , although in other embodiments the The resulting break strength of the formed attachment can 
filament 20 can be slidingly coupled to the anchor 90 after be in the range of about 50 Newtons to about 200 Newtons 
the anchor 90 is positioned at its desired location . As shown , 5 without the formation of any half - hitches , and in one 
the filament 20 includes the snare 50 , the collapsible loop 30 , embodiment the break strength can be about 130 Newtons 
the sliding knot 36 , and the collapsible tail or tensioning without the formation of any half - hitches . The use of half 
limb 40 . hitches typically increases the load capacity . 
As shown in FIG . 9C , the terminal ends 74 of the first and The procedure discussed with respect to FIGS . 9A - 9E is 

second limbs 76 , 78 of suture 70 can be passed through the 10 just one example of a procedure that can be performed in 
opening 52 of the snare 50 , thereby placing the tendon 102 conjunction with systems , devices , and methods disclosed 
in a position to be coupled to the filament 20 . The snare 50 herein . A person skilled in the art will recognize a number 
can then be advanced distally towards the bone 100 , for of other ways that the disclosed systems , devices , and 
instance by sliding the snare 50 along the suture 70 , until the methods can be used in various other configurations and 
snare 50 is distal of at least one of the protrusions 72 and 15 types of surgical procedures . For example , although the 
proximal of the tendon 102 . As shown in FIG . 9D , the snare filament 20 of FIGS . 9A - 9E is coupled to an anchor , in other 
50 can be advanced distal of two protrusions 72 and is embodiments , no anchor can be used and instead repair 
located approximately adjacent to the tendon 102 . In other constructs of the nature disclosed herein can be coupled 
embodiments the snare 50 can be advanced distal of three or directly to bone without an anchor . Alternatively , repair 
more protrusions 72 . Any number of techniques known to 20 constructs of the nature disclosed herein can be used to draw 
those skilled in the art can be used to advance the snare 50 two or more tissues together by passing a filament of a 
distally , including using a pusher tool or advancing it by construct through one tissue , a suture having one or more 
hand . stationary protrusions formed thereon through a second 

After the snare 50 has been advanced distally past at least tissue , and the operating the construct in a manner consistent 
one of the protrusions 72 and to its desired location , the 25 with the teachings herein . Further , the systems , devices , and 
snare 50 can be collapsed or dressed in a manner consistent methods can easily be adapted to be used in conjunction with 
with its snare type . Collapsing the snare 50 around the suture three or more components , such as multiple tissues and a 
couples the tendon 102 to the filament 20 and directs it bone or three or more soft tissue components . Some non 
towards the bone 100 . In some embodiments , a flexible limiting examples of other systems , devices , assemblies , 
member can be disposed through the snare 50 to prevent 30 constructs , and surgical procedures with which the present 
unintentional collapse of the snare opening 52 . In such systems , devices , and methods can be used are described in 
embodiments , the flexible member can be removed prior to U . S . patent application Ser . No . 13 / 218 , 810 filed Aug . 26 , 
collapsing or dressing the snare . Further , although in the 2011 , and entitled “ SURGICAL FILAMENT SNARE 
illustrated embodiment the snare 50 is collapsed after it is ASSEMBLIES , ” and in U . S . patent application Ser . No . 
advanced distally past at least one of the protrusions 72 , in 35 13 / 465 , 288 filed concurrently herewith , and entitled " Sys 
other embodiments the snare 50 can be at least partially tems , Devices , and Methods for Securing Tissue " , the con 
collapsed prior to fully advancing it in the distal direction tent of which was previously incorporated by reference 
provided that the opening 52 in the snare 50 is still config - herein in their entireties . 
ured to allow at least one of the protrusions 72 to pass One skilled in the art will appreciate further features and 
therethrough . 40 advantages of the invention based on the above - described 

As shown in FIG . 9E , tension can be applied to the embodiments . Accordingly , the invention is not to be limited 
tensioning limb 40 by pulling approximately in a direction by what has been particularly shown and described , except 
D , thereby causing the sliding knot 36 to advance distally as indicated by the appended claims . By way of non - limiting 
towards the bone 100 to decrease a size of the opening 38 of example , although the embodiments described herein 
the collapsible loop 30 , i . e . , shorten the collapsible loop 30 . 45 include a snare formed in a first end of the filament , other 
This movement also applies additional tension to the suture components having similar functionality can be associated 
70 by virtue of being coupled to the filament 20 , and in turn with the first end of the filament , such as a clip or a like 
brings the tendon 102 into proximity with the bone 100 . The element to clamp a portion of the suture . Further , although 
configuration of the filament 20 in conjunction with the the systems , devices , and methods provided for herein are 
suture 70 allows the knot 36 to be advanced in an incre - 50 generally directed to surgical techniques , at least some of the 
mental , ratchet - like fashion when the tensioning limb 40 is systems , devices , and methods can be used in applications 
pulled in the direction D without the risk of reversing the outside of the surgical field . All publications and references 
progress of the knot 36 as a result of slipping backward , cited herein are expressly incorporated herein by reference 
sometimes referred to as backing out , backlashing , or slack in their entirety . 
ening of the filament . Optionally , as shown , excess portions 55 
of the terminal ends 74 of the suture 70 proximal of the What is claimed is : 
protrusions 72 can be cut - off and removed . Likewise , an 1 . A surgical repair method , comprising : 
excess portion of the tensioning limb 40 can also be cut - off passing a first end of a suture having a plurality of 
and removed if desired . In embodiments in which the stationary protrusions through detached soft tissue , the 
filament includes a stationary terminal tail or limb adjacent 60 first end being passed through the tissue such that first 
to the tensioning limb , excess portions of that limb can and second limbs of the suture extend from the first side 
likewise be cut - off and removed if desired . Still further , of the tissue , the suture being arranged in tissue such 
optionally , one or more half - hitches can be added to the that at least one of the protrusions is disposed adjacent 
filament 20 , for instance on the tensioning limb 40 , the to at least one of the first and second sides of the tissue ; 
suture 70 , or a stationary terminal limb if such limb exists , 65 inserting an anchor into bone in proximity to the detached 
to provide additional strength once the filament 20 and soft tissue , the anchor having a filament associated 
suture 70 have been finally positioned to approximate tissue . therewith ; 
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and 

coupling the filament associated with the anchor to at least 11 . A surgical repair method , comprising : 
one of the first and second limbs of the suture at a passing at least one terminal end of a suture having a 
location on the limb that is between a protrusion of the plurality of stationary protrusions and coupled to 
plurality of stationary protrusions on the limb and the detached soft tissue through a first collapsible opening 
first side of the tissue , the location being distal of the 5 of a filament such that a portion of the suture is 
protrusion of the plurality of stationary protrusions on disposed in the first collapsible opening , the filament 
the limb ; and extending from an anchor disposed in bone proximate drawing the detached soft tissue toward the bone into to the detached soft tissue ; which the anchor is inserted . collapsing the first collapsible opening around the portion 2 . The method of claim 1 , wherein drawing the detached 10 of the suture disposed in the first collapsible opening soft tissue toward the bone further comprises applying such that the collapsed first collapsible opening is tension to the filament in a direction away from the tissue . 

3 . The method of claim 1 , wherein coupling the filament disposed between the detached soft tissue and at least 
associated with the anchor to at least one of the first and one protrusion of the plurality of stationary protrusions ; 
second limbs of the suture further comprises coupling the 15 
filament associated with the anchor to each of the first and drawing the detached soft tissue toward the bone in which 
second limbs of the suture at a location on at least one of the the anchor is disposed . 
limbs that is between a protrusion of the plurality of sta 12 . The surgical method of claim 11 , wherein drawing the 
tionary protrusions on the limb and the first side of the tissue , detached soft tissue toward the bone further comprises 
the location being distal of the protrusion of the plurality of 20 collapsing a second collapsible opening of the filament . 
stationary protrusions the limb . 13 . The surgical method of claim 12 , wherein collapsing 

4 . The method of claim 3 , wherein the coupling step is a second collapsible opening of the filament further com 
performed such that the location at which the filament is prises advancing a sliding knot that is formed on the filament 
coupled to each of the first and second limbs of the suture is distally towards the anchor . 
between a protrusion of the plurality of stationary protru - 25 14 . The surgical method of claim 13 , wherein advancing 
sions on each of the first and second limbs and the first side a sliding knot further comprises applying tension to a 
of the tissue , the location being distal of the protrusion of the tensioning limb of the filament that extends from the sliding 
plurality of stationary protrusions on each of the first and knot . 
second limbs . 15 . The surgical method of claim 11 , wherein collapsing 5 . The method of claim 1 , wherein the filament associated 30 the first collapsible opening further comprises moving a with the anchor includes a collapsible snare , and the step of sliding knot with respect to the filament to decrease a coupling the filament associated with the anchor to at least circumference of the first collapsible opening . one of the first and second limbs of the suture further 
comprises collapsing the snare around the at least one of the 16 . The surgical method of claim 11 , wherein a flexible 
first and second limbs of the suture . member is disposed in a portion of the filament to prevent 

6 . The method of claim 5 , further comprising : unintentional collapse of the first collapsible opening , the 
inserting at least one of the first and second limbs of the method further comprising removing the flexible member 

from the filament prior to collapsing the first collapsible suture through an opening defined by the collapsible opening . snare , 
wherein the step of collapsing the snare around the at least 40 17 . The surgical method of claim 11 , wherein passing at 

one of the first and second limbs of the suture occurs least one terminal end of a suture having a plurality of 
after the collapsible snare is positioned at the location stationary protrusions and coupled to detached soft tissue 

through a first collapsible opening of a filament further on the limb that is between a protrusion of the plurality 
of stationary protrusions on limb and the first side of the comprises passing both terminal ends of the suture through 

tissue . the first collapsible opening of the filament such that the 
7 . The method of claim 5 , wherein a flexible member is portion of the suture that is disposed in the first collapsible 

disposed in a portion of the filament to prevent unintentional opening includes a first limb associated with a first terminal 
collapse of the collapsible snare , the method further com end of the both terminal ends of the suture and a second limb 

associated with a second terminal end of the both terminal prising removing the flexible member from the filament 
ends of the suture . prior to collapsing the snare . 

8 . The method of claim 1 , 18 . The surgical method of claim 17 , wherein collapsing 
the first collapsible opening around the portion of the suture wherein the filament associated with the anchor includes 

a collapsible loop defined by a sliding knot , and the disposed in the first collapsible opening occurs such that the 
collapsed first collapsible opening is disposed between the location at which the filament associated with the detached soft tissue and at least one protrusion of the anchor is coupled to at least one of the first and second 55 

limbs of the suture is proximal of the sliding knot , and plurality of stationary protrusions formed on each of the first 
wherein drawing the detached soft tissue toward the bone and second limbs . 

into which the anchor is inserted further comprises 19 . The surgical method of claim 11 , further comprising : 
advancing the sliding knot distally to reduce a circum manipulating the suture with respect to detached soft 

tissue to which it is coupled such that at least one ference of the collapsible loop . 
9 . The method of claim 8 , wherein advancing the sliding protrusion of the plurality of stationary protrusions is 

knot distally to reduce a circumference of the collapsible disposed adjacent to at least one of a first and second 
loop further comprises applying tension to a tensioning limb side of the detached soft tissue . 
of the filament that extends from the sliding knot . 20 . The method of claim 11 , wherein the method is 

10 . The method of claim 1 . wherein the method is 65 performed without tying a knot . 
performed without tying a knot . * * * * 
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