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(57) ABSTRACT 
Correspondence Address: - - - 
IMDS INC A system for attachmg soft t1ssue to bone mcludes an anchor, 
124 séUTli 600 WEST a suture, and a tissue retainer. The anchor may have a threaded 
LOGAN UT 84321 U s tip that engages the bone, and a suture retention portion With 

’ ( ) passageways arranged such that each of ?rst and second 
. _ anchor portions of the suture can be draWn through the pas 

(73) Asslgnee' ?TR‘éIiER ENDOSCOPY’ San sageWays along only a single direction. The tissue retainer has 
Use’ (U ) passageways through Which the suture can freely move in 

_ either direction. Thus, the anchor and the tissue retainer may 
(21) Appl' NO" 12/534’590 be attached to bone and tissue, respectively, and the suture 

. _ may be draWn to substantially irreversibly draW the bone and 
(22) Flled' Aug' 3’ 2009 tissue together. In alternative embodiments, an anchor may 

. . receive only one portion of suture and/ or one suture end may 
Related U's' Apphcatlon Data be a?ixed to the anchor. The anchor may alternatively permit 

(63) Continuation of application NO_ 11/008,006, ?led on free motion of the suture, While the tissue retainer permits 
Dec. 8, 2004, noW Pat. No. 7,572,275. passage of the suture along only one direction. 
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SYSTEM AND METHOD FOR ANCHORING 
SUTURE TO BONE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of pending US. 
patent application Ser. No. 11/008,006, ?led Dec. 8, 2004 by 
T. Wade Fallin, et al. for SYSTEM AND METHOD FOR 
ANCHORING SUTURE TO BONE, Attomey’s Docket No. 
MLI-2l, Which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] l. The Field of the Invention 
[0003] The present invention relates generally to devices 
for anchoring soft tissue to bone, and more precisely, to 
devices that secure suture to the bone and soft tissue. 
[0004] 2. The Relevant Technology 
[0005] There are a number of surgical procedures in Which 
it is necessary to draW soft tissue and bone together. One such 
procedure is rotator cuff repair, in Which the connective tissue 
of the displaced rotator cuff is to be draWn against the bone of 
the shoulder until the joint is able to heal properly. 
[0006] A variety of anchoring systems are presently used to 
carry out such procedures. Unfortunately, many knoWn sys 
tems are someWhat unWieldy, unreliable, or dif?cult to 
implant in the patient. Some such systems require the surgeon 
to take some type of action to lock the suture at its desired 
length. Thus, the surgeon must keep the suture at the desired 
length While carrying out the locking operation. If the suture 
length changes during locking, the surgeon may need to per 
form additional steps to adjust the length of the suture. Fur 
thermore, many such systems have excessive components 
that must be implanted into the body. 
[0007] Accordingly, a need exists for systems and methods 
for attaching soft tissue to bone that remedy the shortcomings 
of the prior art. More particularly, there is a need for a system 
that is compact, has relatively feW components, and is easily 
lockable during surgery. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Various embodiments of the present invention Will 
noW be discussed With reference to the appended draWings. It 
is appreciated that these draWings depict only typical embodi 
ments of the invention and are therefore not to be considered 
limiting of its scope. 
[0009] FIG. 1 is a perspective vieW of an attachment system 
according to one embodiment of the invention, With an 
anchor, a tissue retainer, and a suture threaded through the 
anchor and the tissue retainer. 
[0010] FIG. 2 is a perspective vieW ofthe anchor ofFIG. 1, 
in isolation. 
[0011] FIG. 3 is a perspective vieW ofthe anchor ofFIG. 1, 
With the suture threaded loosely through the passageWays of 
the suture retention portion of the anchor. 
[0012] FIG. 4 is a perspective vieW ofthe anchor ofFIG. 1, 
With the suture threaded tightly through the passageWays of 
the suture retention portion of the anchor. 
[0013] FIG. 5 is a perspective vieW of an anchor of an 
attachment system of one alternative embodiment of the 
invention. 
[0014] FIG. 6 is a perspective vieW ofthe anchor of FIG. 5 
With the suture threaded loosely through the passageWays of 
the suture retention portion of the anchor. 
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[0015] FIG. 7 is a perspective vieW ofthe anchor ofFIG. 5 
With the suture threaded tightly through the passageWays of 
the suture retention portion of the anchor. 
[0016] FIG. 8 is a perspective vieW of an anchor of an 
attachment system of another alternative embodiment of the 
invention. 
[0017] FIG. 9 is a perspective vieW ofthe anchor ofFIG. 8 
With the suture threaded loosely through the passageWays of 
the suture retention portion of the anchor. 
[0018] FIG. 10 is a perspective vieW of the anchor of FIG. 
8 With the suture threaded tightly through the passageWays of 
the suture retention portion of the anchor. 
[0019] FIG. 11 is a perspective vieW of an attachment sys 
tem according to another embodiment of the invention. 
[0020] FIG. 12 is a front elevation, section vieW of the 
attachment system of claim 1, With the anchor in the process 
of being implanted into the bone of a shoulder. 
[0021] FIG. 13 is a front elevation, section vieW of the 
attachment system of claim 1, With the anchor implanted in 
the bone of the shoulder and the tissue retainer in the process 
of being inserted through an opening in the rotator cuff. 
[0022] FIG. 14 is a front elevation, section vieW of the 
attachment system of claim 1, With the anchor and the tissue 
retainer in place. 
[0023] FIG. 15 is a front elevation, section vieW of the 
attachment system of claim 1, With the anchor and the tissue 
retainer in place, and With the suture draWn taught to attach 
the rotator cuff to the bone. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] The present invention relates to systems that can be 
used to draW a bone and a portion of soft tissue together. By 
increasing the siZe of the line locks, it is also appreciated that 
the line locks can be used outside of surgical procedures for 
any use Where it is desired to selectively tighten a line such as 
a rope, cord, string, or other conventional type of line that 
extends betWeen tWo objects, or to bring the tWo objects 
closer together. 
[0025] In this application, the term “attach” is broadly 
interpreted to include securement of separate elements to 
each other, and the integral formation of separate elements 
With each other. Thus, tWo portions of an object that are 
unitarily formed in a single operation may be said to be 
“attached” together. The term “symmetry,” Without modi? 
cation, includes any knoWn type of symmetry, including mir 
ror symmetry across a plane and radial symmetry about an 
axis. 
[0026] The term “direction,” When used in connection With 
motion of a ?exible member such as a line, does not neces 
sarily refer to a static vector. Rather, a “direction” may refer to 
motion of the line along a pathWay, toWard one speci?ed end 
of the pathWay. Thus, stating that a line is only able to move 
along a pathWay in one direction means that the line can only 
be advanced toWard one end of the pathWay. The line moves 
along the pathWay in one direction even though in the course 
of advancement along the pathWay, segments of the line Will 
simultaneously be moving along a variety of differently-ori 
ented vectors. 
[0027] A “long axis” refers to an axis of symmetry or exten 
sion along Which an object has a length that is substantially its 
largest dimension. The term “retain” refers to limiting relative 
motion betWeen tWo objects in some manner. The term “lock 
ing” refers to ?xation of the relative positions of tWo objects 



US 2010/0160963 A1 

in such a manner that relative translation or rotation along or 
about at least one axis is substantially prevented along at least 
one direction until the objects have been unlocked. 
[0028] Referring to FIG. 1, a perspective vieW illustrates a 
system 10 according to one embodiment of the invention. The 
system 10 may be used to attach soft tissue (not shoWn in FIG. 
1) to bone (also not shoWn in FIG. 1). According to one 
example, the system 10 may be used to attach a torn rotator 
cuff to the bone of the shoulder to promote proper healing of 
the shoulder joint. 
[0029] In the embodiment of FIG. 1, the system 10 includes 
an anchor 12, a tissue retainer 14, and a suture 16 that couples 
the tissue retainer 14 to the anchor 12. The anchor 12 is 
designed to be implanted in bone, and the tissue retainer 14 is 
designed to be inserted through an opening in the tissue and 
then draWn toWard the anchor 12 by the suture 16 to draW the 
soft tissue toWard the bone. 
[0030] As shoWn, the anchor 12 includes a bone retention 
portion 20 and a suture retention portion 22. The bone reten 
tion portion 20 is designed to be embedded into the bone in 
such a manner that the bone retention portion 20 securely 
fastens the anchor 12 to the bone. The suture retention portion 
22 is designed to retain a portion of the suture 16 in such a 
manner that, When the suture 16 is under tension, the suture 16 
can only be draWn through the suture retention portion 22 in 
a manner that brings the tissue retainer 14 closer to the anchor 
12. The con?guration and operation of the bone retention 
portion 20 and the suture retention portion 22 Will be shoWn 
and described in greater detail subsequently. 
[0031] The tissue retainer 14 has a body 30 With a relatively 
elongated shape designed to be insertable through a relatively 
small opening in the soft tissue. The elongated shape is further 
designed to abut the tissue on the opposite side of the small 
opening in such a manner that, in response to tension on the 
suture 16, the tissue retainer 14 is able to draW the soft tissue 
toWard the anchor 12. The body 30 bounds tWo passageWays 
32, Which may be siZed and arranged to permit relatively free 
passage of the suture 16 therethrough along either direction. 
The present invention is not limited to the tissue retainer 
con?guration illustrated in FIG. 1; rather, a Wide variety of 
shapes and siZes may be used. 
[0032] The suture 16 has a ?rst anchor portion 40 and a 
second anchor portion 42, both of Which pass through the 
suture retention portion 22 of the anchor 12. The suture 16 
further has a retainer portion 44 that passes through the pas 
sageWays 32 of the tissue retainer 14. Additionally, the suture 
16 has tWo Working ends 46 that are available to be draWn by 
the surgeon to induce motion of the ?rst and second anchor 
portions 40, 42 through the suture retention portion 22, 
thereby draWing the tissue retainer 14 toWard the anchor 12. 
[0033] Referring to FIG. 2, a perspective vieW illustrates 
the anchor 12 of the system 10 of FIG. 1 in isolation. As 
illustrated, the bone retention portion 20 has a plurality of 
threads 50 that extend outWard to engage the bone. The bone 
retention portion 20 also has a sharpened end 52. The anchor 
12 has a long axis 54 about Which the threads 50 extend along 
a generally helical, tapered path. The threads 50 may be 
“self-tapping,” or shaped to form their oWn canal in the bone 
in response to torque and pressure of the sharpened end 52 
against the surface of the bone. Alternatively, the threads 50 
may be shaped to rotate into engagement With a pre-formed 
and/ or pre-tapped aperture formed in the bone. 
[0034] As yet another alternative, an anchor according to 
the invention may be retained in bone via other mechanisms. 
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For example, an anchor according to the invention may be 
con?gured as a “tack” With a sharpened end that penetrates 
the bone suf?ciently for retention. Such an anchor may 
optionally be driven into the bone at an angle, or driven into 
the bone and subsequently rotated, to enhance retention. 
Alternatively, such an anchor may be barbed or may have 
fold-out Wings or other structures designed to block With 
draWal of the anchor from the bone. Any bone retention 
structure knoWn in the art may be used in combination With 
the other inventive features disclosed herein. 
[0035] The anchor 12 is substantially rigid, and therefore 
does not depend upon ?exion of any part of the anchor 12 to 
enable retention of the anchor 12 in the bone. The anchor 12 
may be formed of a biocompatible metal such as titanium. 
Alternatively, a bioabsorbable material or a nonbioabsorb 
able polymer may be used to form the anchor 12. 
[0036] In the embodiment of FIG. 2, the suture retention 
portion 22 has a hexagonal collar 60 designed to be insertable 
into a hexagonal bore of a driver (not shoWn) such that the 
driver is able to impart torque as Well as axial pressure to the 
anchor 12. The suture retention portion 22 bounds a primary 
passageWay 62, a ?rst secondary passageWay 64, and a sec 
ond secondary passageWay 66. A ?rst notch 68 and a second 
notch 70 extend outWard from opposite sides of the primary 
passageWay 62. The ?rst and second notches 68, 70 extend at 
right angles to the primary passageWay 62, and are therefore 
oriented generally perpendicular to the primary passageWay 
62. The notches 68, 70 cooperate With the passageWays 62, 
64, 66 to lock the suture 16 against motion through the suture 
retention portion 22 along one direction, as Will be further 
explained in connection With FIGS. 3 and 4. 
[0037] Referring to FIG. 3, a perspective vieW illustrates 
the anchor 12 With a portion of the suture 16. As shoWn, the 
?rst and second anchor portions 40, 42 of the suture 16 are 
inserted relatively loosely through the passageWays 62, 64, 66 
of the suture retention portion 22. From the tissue retainer 14 
(not shoWn in FIG. 3), the ?rst and second anchorportions 40, 
42 pass through the primary passageWay 62, and then extend 
outWard generally parallel to the ?rst and second notches 68, 
70, respectively. The ?rst and second anchor portions 40, 42 
de?ne ?rst and second compression sections 80, 82 as they 
pass over the ?rst and second notches 68, 70, respectively. 
[0038] The ?rst and second anchor portions 40, 42 then 
pass around the sides of the suture retention portion 22, and 
then through the ?rst and second secondary passageWays 64, 
66, respectively. From the ?rst and second secondary pas 
sageWays 64, 66, the ?rst and second anchor portions 40, 42 
are routed toWard the primary passageWay 62. The ?rst and 
second anchor portions 40, 42 then extend betWeen the ?rst 
and second compression sections 80, 82 and the ?rst and 
second notches 68, 70, respectively. First and second com 
pressed sections 84, 86 are thereby de?ned in the ?rst and 
second anchor portions 40, 42, at the locations Where the ?rst 
and second anchor portions 40, 42 extend underneath the ?rst 
and second compression sections 80, 82, respectively. 
[0039] Referring to FIG. 4, a perspective vieW illustrates 
the anchor 12 With a portion of the suture 16 threaded rela 
tively tightly through the passageWays 62, 64, 66 of the suture 
retention portion 22. Substantially all of the slack has been 
removed from the ?rst and second anchor portions 40, 42. 
Consequently, the ?rst and second compressed sections 84, 
86 extend through the ?rst and second notches 68, 70, respec 
tively, and are held against the notches 68, 70 by the ?rst and 
second compression sections 80, 82, respectively. 
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[0040] As the compressed sections 84, 86 conform to the 
shapes of the notches 68, 70, respectively, the notches 68, 70 
serve to create additional bends in the corresponding com 
pressed sections 84, 86 to enhance retention of the anchor 
portions 40, 42 by the anchor 12. Such bends enhance locking 
of the compressed sections 84, 86 because there is greater 
friction keeping the compressed sections 84, 86 in place. 
Furthermore, there is no direct path along Which tension on 
the Working portions 46 can act to draW the compressed 
sections 84, 86 through the space betWeen the compression 
sections 80, 82 and the notches 68, 70, respectively. 
[0041] The result of the manner in Which the suture 16 is 
routed through the passageWays 62, 64, 66 is that the ?rst and 
second anchor portions 40, 42 can be draWn through the 
passageWays 62, 64, 66 in a manner that brings the tissue 
retainer 14 closer to the anchor 12, but not in a manner that 
permits the tissue retainer 14 and the anchor 12 to move apart. 
Tension tending to pull the tissue retainer 14 aWay from the 
anchor 12 increases the magnitude of the force by Which the 
compressed sections 84, 86 are pressed into the notches 68, 70 
by the compression sections 80, 82, respectively. 
[0042] Conversely, tension on the Working portions 46 of 
the suture 16 tends to pull the compressed sections 84, 86 free 
of the notches 68, 70, respectively, to permit motion of the 
anchor portions 40, 42 through the passageWays 62, 64, 66 to 
draW the tissue retainer 14 closer to the anchor 12. When the 
tension on the Working portions 46 abates, the compressed 
sections 80, 82 are again pressed into the notches 68, 70 due 
to tension in the portion of the suture 16 betWeen the anchor 
12 and the tissue retainer 14. 

[0043] The ?rst and second anchor portions 40, 42 can also 
be independently draWn through the passageWays 62, 64, 66. 
More precisely, a surgeon can draW only the Working portion 
46 adjacent to the ?rst anchor portion 40 to pull the ?rst 
compressed section 84 free of the ?rst notch 68, thereby 
permitting the ?rst anchor portion 40 to advance through the 
primary passageWay 62 and the ?rst secondary passageWay 
64 along a direction that draWs the tissue retainer 14 closer to 
the anchor 12. Similarly, a surgeon can draW only the Working 
portion 46 adjacent to the second anchor portion 42 to pull the 
second compressed section 86 free of the second notch 70, 
thereby permitting the second anchor portion 42 to advance 
through the primary passageWay 62 and the second secondary 
passageWay 66 along a direction that draWs the tissue retainer 
14 closer to the anchor 12. 

[0044] The tWo portions of the suture 16 that extend 
betWeen the tissue retainer 14 (shoWn in FIG. 1) and the 
anchor 12 remain substantially the same length because 
suture is able to pass relatively freely from one portion to the 
other through the passageWays 32 of the tissue retainer 14. 
DraWing only one of the Working portions 46 provides a 
mechanical advantage that moves the tissue retainer 14 only 
half as fast as draWing both Working portions 46, thereby 
facilitating ?ne-tuning of the position of the soft tissue and the 
level of tension in the suture 16. Furthermore, the ability to 
draW only one of the Working portions 46 provides the sur 
geon With additional operating ?exibility. 
[0045] Referring to FIG. 5, a perspective vieW illustrates an 
anchor 112 according to one alternative embodiment of the 
invention. As shoWn, the anchor 112 has a bone retention 
portion 20 and a suture retention portion 122. The bone reten 
tion portion 20 may be substantially identical to that of the 
anchor 12 of FIGS. 1 through 4. HoWever, the tissue retention 
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portion 122 is con?gured differently from the tissue retention 
portion 22 of the previous embodiment. 
[0046] More precisely, the suture retention portion 122 has 
a hexagonal collar 60 like that of the previous embodiment. 
HoWever, in place of the passageWays 62, 64, 66, the suture 
retention portion 122 has a primary passageWay 162 and a 
secondary passageWay 164. The suture retention portion 122 
also has a notch 168 that extends generally perpendicular to 
the primary passageWay 162 in a manner similar to that of the 
second notch 70 of the previous embodiment. The anchor 112 
is thus designed to receive and lock only one suture portion in 
a manner that Will be shoWn and described in connection With 
FIG. 6. 
[0047] Referring to FIG. 6, a perspective vieW illustrates a 
system 110 that includes the anchor 112 as Well as a tissue 
retainer 114 and a suture 116. Like the tissue retainer 14, the 
tissue retainer 114 has a body 130 that bounds a passageWay 
(not shoWn) through Which the suture 116 passes. The suture 
116 may be similar to that of the suture 16 of the previous 
embodiment. 
[0048] In the embodiment of FIG. 6, the suture 116 has an 
anchor portion 140 that is received by the suture retention 
portion 122 of the anchor 112. Additionally, the suture 116 
has a retainer portion 144 that is secured to the tissue retainer 
114 and a Working end 46 that can be manipulated by the 
surgeon to draW the tissue retainer 1 14 toWard the anchor 112. 
The retainer portion 144 may be secured to the tissue retainer 
114 via a knot 148. According to alternative embodiments, 
bonding, insert molding, application of rigid fasteners, or the 
like may be used in place of the knot 148 to secure the retainer 
portion 144 to the tissue retainer 114. 
[0049] From the tissue retainer 114, the anchor portion 140 
of the suture 116 passes through the primary passageWay 162, 
and then extends along the notch 168 to de?ne a compression 
section 180 of the anchor portion 140. The anchor portion 140 
then extends around the suture retention portion 122 and 
through the secondary passageWay 164. From the secondary 
passageWay 164, the anchor portion 140 extends betWeen the 
compression section 180 and the notch 168 to de?ne a com 
pressed section 184 that Will be pressed into the notch 168 by 
the compression section 180 When the suture 116 is ten 
sioned. 
[0050] Referring to FIG. 7, a perspective vieW illustrates 
the system 110 of FIG. 6, With the suture 116 routed relatively 
tightly through the suture retention portion 122 of the anchor 
112. As in the previous embodiment, the compressed section 
184 conforms to the shape of the notch 168, and the notch 168 
thereby serves to create additional bends in the compressed 
section 184 to enhance retention of the anchor portion 140 by 
the anchor 112. 
[0051] Like the suture retention portion 22 of the previous 
embodiment, the suture retention portion 122 of the anchor 
112 retains the anchor portion 140 in a manner that permits 
motion of the anchor portion 140 through the passageWays 
162, 164 along only one direction. More precisely, tension 
tending to pull the tissue retainer 114 aWay from the anchor 
112 increases the magnitude of the force by Which the com 
pressed section 184 is pressed into the notch 168 by the 
compression section 180. Conversely, tension on the Working 
portion 146 of the suture 116 tends to pull the compressed 
section 184 free of the notch 168 to permit motion of the 
anchor portion 140 through the passageWays 162, 164 to draW 
the tissue retainer 114 closer to the anchor 112. When the 
tension on the Working portion 146 abates, the compressed 



US 2010/0160963 A1 

section 180 is again pressed into the notch 168 due to tension 
in the portion of the suture 116 betWeen the anchor 112 and 
the tissue retainer 114. 
[0052] Thus, the surgeon is able to draW the tissue retainer 
114 closer to the anchor 112 by simply pulling on the Working 
portion 146. The one-Way locking provided by the suture 
retention portion 122 keeps the tissue retainer 114 from mov 
ing apart from the anchor 112. The system 110 may be par 
ticularly useful in applications in Which a more compact 
anchor is desired, and in Which the strength of double- sutur 
ing is not needed. 
[0053] Referring to FIG. 8, a perspective vieW illustrates an 
anchor 212 according to another alternative embodiment of 
the invention. As shoWn, the anchor 212 has a bone retention 
portion 20, Which may be substantially identical to those of 
the previous tWo embodiments. Additionally, the anchor 212 
has a suture retention portion 222. The suture retention por 
tion 222 has a hexagonal collar 60 like those of the previous 
embodiments, but is otherWise con?gured differently from 
the suture retention portions 22, 122 of the previous embodi 
ments. 

[0054] Additionally, the anchor 212 has a primary passage 
Way 262, a secondary passageWay 264, and a retention pas 
sageWay 266. The suture retention portion 222 also has a 
notch 268 that extends generally perpendicular to the primary 
passageWay 262 in a manner similar to that of the second 
notch 70 of the ?rst embodiment. The anchor 212 is thus 
designed to receive tWo suture portions, and to lock via the 
retention passageWay 266, and to lock the other in a manner 
similar to that of the previous embodiments, as Will be shoWn 
and described in connection With FIG. 9. 
[0055] Referring to FIG. 9, a perspective vieW illustrates a 
system 210 that includes the anchor 212 as Well as a tissue 
retainer 14 and a suture 216. The tissue retainer 14 may be (r 
substantially identical to that of the ?rst embodiment, and 
thus has a body 30 that bounds tWo passageWays 32 through 
Which the suture 216 passes. The suture 216 may be similar to 
that of the suture 16 of the ?rst embodiment. 
[0056] In the embodiment of FIG. 9, the suture 216 has a 
?rst anchor portion 240 and a second anchor portion 242, 
each of Which is received by the suture retention portion 222 
of the anchor 212. Additionally, the suture 216 has a retainer 
portion 244 that is secured to the tissue retainer 14 and a 
Working end 246 that can be manipulated by the surgeon to 
draW the tissue retainer 14 toWard the anchor 212. The 
retainer portion 244 may pass through the passageWays 32 of 
the tissue retainer 14 in a manner that permits relatively free 
motion of the retainer portion 244 therethrough. 
[0057] From the tissue retainer 14, the ?rst anchor portion 
240 of the suture 216 passes through the primary passageWay 
262, and then extends along the notch 268 to de?ne a com 
pression section 280 of the ?rst anchor portion 240. The ?rst 
anchor portion 240 then extends around the suture retention 
portion 222 and through the secondary passageWay 264. 
From the secondary passageWay 264, the ?rst anchor portion 
240 extends betWeen the compression section 280 and the 
notch 268 to de?ne a compressed section 284 that Will be 
pressed into the notch 268 by the compression section 280 
When the suture 216 is tensioned. 
[0058] The second anchor portion 242 of the suture 216 
passes through the retention passageWay 266 (not visible in 
FIG. 9). A knot 288 is formed in the second anchor portion 
242 to keep the second anchor portion 242 from being With 
draWn from the retention passageWay 266 toWard the tissue 
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retainer 14. Thus, the second anchor portion 242 is secured to 
the suture retention portion 222 in a manner that maintains 
tension in the suture 216 betWeen the anchor 212 and the 
tissue retainer 14. In alternative embodiments, bonding, 
insert molding, application of rigid fasteners, or the like may 
be used in place of the knot 288 to secure the second anchor 
portion 242 to the retention passageWay 266. 
[0059] Referring to FIG. 10, a perspective vieW illustrates 
the system 210 of FIG. 9, With the suture 216 routed relatively 
tightly through the suture retention portion 222 of the anchor 
212. As in the previous embodiment, the compressed section 
284 conforms to the shape of the notch 268, and the notch 268 
thereby serves to create additional bends in the compressed 
section 284 to enhance retention of the ?rst anchor portion 
240 by the anchor 212. 
[0060] Like the suture retention portion 22 of the ?rst 
embodiment, the suture retention portion 222 of the anchor 
212 retains the ?rst anchor portion 240 in a manner that 
permits motion of the anchor portion 240 through the pas 
sageWays 262, 264 along only one direction. More precisely, 
tension tending to pull the tissue retainer 14 aWay from the 
anchor 212 increases the magnitude of the force by Which the 
compressed section 284 is pressed into the notch 268 by the 
compression section 280. The ?rst anchor portion 240 is 
therefore unable to move through the suture retention portion 
222. The second anchor portion 242 is locked in place due to 
abutment of the knot 248 against the portion of the suture 
retention portion 222 that surrounds the retention passageWay 
266. 

[0061] Conversely, tension on the Working portion 246 of 
the suture 216 tends to pull the compressed section 284 free of 
the notch 268 to permit motion of the ?rst anchor portion 240 
through the passageWays 262, 264 to draW the tissue retainer 
14 closer to the anchor 212. When the tension on the Working 
portion 246 abates, the compressed section 280 is again 
pressed into the notch 268 due to tension in the portion of the 
suture 216 betWeen the anchor 212 and the tissue retainer 14. 
[0062] Thus, the surgeon is able to draW the tissue retainer 
14 closer to the anchor 212 by simply pulling on the Working 
portion 246. The one-Way locking provided by the suture 
retention portion 222 keeps the tissue retainer 14 from mov 
ing apart from the anchor 212. Free motion of the retainer 
portion 244 through the passageWays 32 of the tissue retainer 
14 enables the portions of the suture 216 betWeen the anchor 
212 and the tissue retainer 14 to remain at substantially the 
same length as the tissue retainer 14 is draWn toWard the 
anchor 212. 
[0063] In the systems 10, 110,210 ofthe preceding ?gures, 
the anchor provides the mechanism by Which a suture can be 
draWn only in one direction, i.e., to bring the anchor and tissue 
retainer closer together, but not to permit them to move apart. 
HoWever, in alternative embodiments of the invention, such 
functionality may instead be provided by the tissue retainer. 
FIG. 11 provides one exemplary embodiment in Which one 
Way suture motion is provided by the tissue retainer instead of 
the anchor. 
[0064] Referring to FIG. 11, a perspective vieW illustrates a 
system 310 according to another alternative embodiment of 
the invention. As shoWn, the system 310 includes an anchor 
312, a tissue retainer 314, and a suture 316. The anchor 312 
has a bone retention portion 20, Which may be identical to that 
of the ?rst embodiment, and a suture retention portion 322 
that is con?gured differently from those of the previous 
embodiments. More precisely, the suture retention portion 








