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(57) ABSTRACT 

A system and associated method for arthroscopic repair is 
particularly adapted in reattaching a ligament and/or tendon 
to cortical bone of the shoulder. A suture anchor system 
includes a suture anchor, preferably, a screW anchor, and an 
installation tool for installing the suture anchor in tissue. The 
suture anchor de?nes a longitudinal axis and has a longitu 
dinal cannulation for reception and passage of a guide Wire. 
The suture anchor has trailing and leading ends, and an 
anchor head adjacent the trailing end thereof. The anchor 
head includes at least one eyelet for reception of a suture and 
an internal bore therein. The installation tool includes a main 
body and a driver head extending from the main body. The 
main body includes an outer surface having a longitudinal 
recess therein to accommodate the suture. The driver head is 
correspondingly dimensioned to be received Within the 
internal bore of the anchor head of the suture anchor 
Whereby movement of the installation tool about a longitu 
dinal axis, e.g., rotational movement, thereof causes corre 
sponding movement, e.g., rotational, of the suture anchor. 
The installation tool may also de?ne a longitudinal cannu 
lation for reception and passage of the guide Wire. 
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FIG. 1 
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FIG. 2 
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FIG. 5 



Patent Application Publication Sep. 13, 2007 Sheet 5 0f 5 US 2007/0213730 A1 

\\\\\\\\\\\\§\\\\\\\ \\\\\\\\ \\ \ \\ \\ \\\\\\\ 71/ 4 \\\\\\\\\\\\\\\\\\ \ \\\\\\ \\\\\\ \\\\\\ \\ \ P! 1/4 §§§§§§ ®$ §§®§$$ \ /”””””4 

FIG. 6 
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CANNULATED SUTURE ANCHOR SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Disclosure 
[0002] The present disclosure relates to orthopedic surgery 
and, more particularly, relates to a system and method for 
performing arthroscopy shoulder repair. 
[0003] 2. Description of the Related Art 
[0004] Shoulder arthroscopy involves the repair of tissue 
inside or around the shoulder joint. The procedure is typi 
cally performed under endoscopic visualiZation With, e.g., 
an arthroscope, Which is introduced Within a small incision 
in the skin. Various narroW diameter instruments are posi 
tioned Within the tissue to perform the desired surgical 
procedure. A saline solution may be pumped into the shoul 
der to expand the joint to enhance visualiZation and facilitate 
manipulation of the instruments during the procedure. 
[0005] Common shoulder injuries requiring arthroscopy 
include a torn or damaged cartilage ring (labrum) or liga 
ments causing shoulder instability, a torn rotator cuff or a 
torn or damaged biceps tendon. Each of these injuries 
necessitates the reattachment of soft tissue, e.g., the liga 
ments or tendons, to bone. Various ?xation devices and 
methodologies including sutures, screWs, staples, Wedges 
and plugs are knoWn to effectuate the attachment. Most of 
these ?xation devices have proven to be generally adequate 
for their intended purposes. 

SUMMARY OF THE INVENTION 

[0006] Accordingly, the present disclosure is directed to 
further improvements in arthroscopic repair, particularly, 
repair of the shoulder. In one embodiment, a system and 
associated method for arthroscopic repair is particularly 
adapted in reattaching a ligament and/or tendon to cortical 
bone of the shoulder. In accordance With this preferred 
embodiment, a suture anchor system includes a suture 
anchor, preferably, a screW anchor, and an installation tool 
for installing the suture anchor in tissue. The suture anchor 
de?nes a longitudinal axis and has a longitudinal cannula 
tion for reception and passage of a guide Wire. The suture 
anchor has trailing and leading ends, and an anchor head 
adjacent the trailing end thereof. The anchor head includes 
at least one eyelet for reception of a suture and an internal 
bore therein. 
[0007] The installation tool includes a main body and a 
driver head extending from the main body. The main body 
includes an outer surface having a longitudinal recess 
therein to accommodate the suture. The driver head is 
correspondingly dimensioned to be received Within the 
internal bore of the anchor head of the suture anchor 
Whereby movement of the installation tool about a longitu 
dinal axis, e.g., rotational movement, thereof causes corre 
sponding movement, e.g., rotational, of the suture anchor. 
The installation tool may also de?ne a longitudinal cannu 
lation for reception and passage of the guide Wire. 
[0008] In one preferred embodiment, the anchor head 
preferably includes ?rst and second eyelets for reception of 
respective sutures. With this arrangement, the outer surface 
of the installation tool includes ?rst and second longitudinal 
recesses for receiving respective sutures extending from the 
respective ?rst and second eyelets of the anchor head. The 
?rst and second longitudinal recesses of the installation tool 
are in general alignment With the ?rst and second eyelets of 
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the anchor head When the suture anchor is mounted to the 
installation tool. In addition, the driver head of the instal 
lation tool may be dimensioned to de?ne ?rst and second 
clearances betWeen respective outer surfaces of the driver 
head and internal surfaces of the internal bore of the anchor 
head When the driver head is mounted Within the anchor 
head. The clearances accommodate suture portions of the 
sutures and are in general alignment With respective longi 
tudinal recesses in the outer surface of the installation tool. 
[0009] The arrangement of the eyelets, longitudinal 
recesses of the installation tool and sutures Within the 
recesses signi?cantly reduces the pro?le of the system to 
thereby facilitate maneuvering of the system Within the 
restricted surgical area. In addition, With the sutures accom 
modated Within the recesses, the potential of entanglement 
of the sutures during manipulation and/or rotation of the 
insertion tool is greatly minimiZed. 
[0010] A method for attaching soft tissue to bone tissue 
Within a bone area of a patient is also disclosed. The method 
includes the steps of: 
[0011] accessing an internal target of a bone area of a 
patient, preferably, the shoulder area; 
[0012] positioning a guide Wire in relation to the internal 
target of the shoulder area; 
[0013] mounting a cannulated anchor, preferably, a screW 
anchor onto the guide Wire, the cannulated anchor having at 
least one suture connected thereto; 
[0014] advancing the cannulated anchor along the guide 
Wire to the internal target; 
[0015] securing the cannulated anchor Within bone tissue 
of the internal target; and 
[0016] securing soft tissue to the cannulated anchor With 
the at least one suture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Preferred embodiments of the present disclosure 
Will be more readily appreciated by reference to the draW 
ings Wherein: 
[0018] FIGS. 1-3 are perspective vieWs of the suture 
anchor system of the present disclosure; 
[0019] FIG. 4 is a cross-sectional vieW taken along the 
lines 4-4 of FIG. 1 illustrating the arrangement of the 
insertion tool Within the screW head of the screW anchor; and 
[0020] FIGS. 5-6 illustrate a preferred method of use of 
the suture anchor system in shoulder repair. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0021] The suture anchor system of the present disclosure 
is intended for use in arthrosopic procedures and has par 
ticular application in securing soft tissue including tendons, 
ligaments etc. to hard cortical bone. The system may be used 
in conjunction With surgery performed on the knee, back, 
ankle, elboW etc. and has particular application in shoulder 
repair, particularly, arthroscopic shoulder repair. Such shoul 
der repair operations are inclusive, but, not limited to, 
reattachment of a torn or damaged cartilage ring (labrum) or 
ligaments, reattachment of a torn rotator cuff or reattachment 
of a torn or damaged biceps tendon. Other procedures are 
also envisioned. 
[0022] Referring noW to the draWings Wherein like refer 
ence numerals identify similar or like elements throughout 
the several vieWs, FIGS. 1-3 illustrate, each in perspective 
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vieW, the novel suture anchor system in accordance With the 
principles of the present disclosure. Suture anchor system 10 
generally includes three components, namely screW anchor 
12, insertion tool 14 for mounting the screW anchor 12 into 
bone and a pair of sutures 16 connected to the screW anchor 
12 for securing the soft tissue to the screW anchor 12. 
[0023] ScreW anchor 12 includes anchor body 18 de?ning 
longitudinal axis “a” and having leading and trailing ends 
20, 22. Anchor body 18 includes longitudinal cannulation 24 
Which extends the length of the anchor body 18. Cannulation 
24 is dimensioned to receive a guide Wire. Anchor body 18 
further includes screW head 26 adjacent leading end 20. 
ScreW head 26 includes inner Wall portions 28 de?ning 
internal bore 30 Which communicates With cannulation 24 
(FIG. 4). ScreW head 26 further has ?rst and second dia 
metrically opposed eyelets 32 Which extend through the 
outer Wall of the screW head 26. Internal bore 30 is dimen 
sioned to cooperate With insertion tool 14. Although internal 
bore 30 may take various geometrical shapes including, e.g., 
square, rectangular, triangular or any other polygonal 
arrangement, in a preferred embodiment, the internal bore 
30 is generally of hexagonal con?guration. First and second 
eyelets 32 are adapted to receive sutures 16. 
[0024] With reference again to FIGS. 1-3, anchor body 18 
has an external thread 34 commencing adjacent screW head 
26 and terminating in leading end 22. External thread 34 
may be continuous along the length of anchor body 18 or 
alternatively be interrupted to de?ne a plurality of thread 
segments. External thread 34 is preferably self-tapping 
although it is envisioned that the external thread may be 
con?gured for advancement Within a pre-tapped bore in 
bone. External thread 34 further includes a plurality of ?utes 
or cut-outs 36 in the thread. Flutes 36 collect bone tissue 
during the initial self-tapping advancement of the anchor 
body to facilitate the anchoring process. 
[0025] Sutures 16 may be fabricated from any biocompat 
ible material. The preferred materials for sutures 16 include 
synthetic bioabsorbable materials such as polymers or 
copolymers of glycolide, lactide, trimethylene carbonate, 
dioxanone, caprolactone or blends thereof. Other suitable 
materials for the components of sutures 16 include nonab 
sorbable materials such as polycarbonate, polyester, poly 
ethylene, polyamide, polypropylene, polytetro?uoroethyl 
ene (PTFE), polysulfone and acrylic. 
[0026] Referring still to FIGS. 1-3, insertion tool 14 Will 
be discussed. Insertion tool 14 includes main body 38 
de?ning longitudinal axis “b” and having driver head 40 at 
the end of the main body 38. It is noted that in the Figures 
only the distal end portion of main body 38 is illustrated. 
Main body 38 includes a pair of longitudinal recesses 42 
Within the outer surface of the main body 38 and extending 
from driver head 40 along at least a portion of the length 
preferably, the entire length of the main body 38. Longitu 
dinal recesses 42 de?ne an arc section removed from the 
outer surface of main body 38. The radius of the arc section 
preferably at least approximates the diameter of the sutures 
16 to ensure that the sutures are fully accommodated Within 
the longitudinal recesses during use of the system 10. 
Preferably, longitudinal recesses 42 are arranged in dia 
metrical opposed relation as shoWn and are in alignment 
With eyelets 32 of anchor screW 14 When the anchor screW 
12 is mounted to insertion tool 14 as depicted in FIG. 1. 

[0027] As best depicted in FIGS. 3-4, driver head 40 
de?nes a general rectangular cross-section having ?rst and 
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second cross-sectional dimensions “d1, d2” each being 
transverse to longitudinal axis “b”. Second cross-sectional 
dimension “d2” is greater than ?rst cross-sectional dimen 
sion “d1”. Driver head 40 includes opposed outer surfaces 
44 and opposed outer surfaces 46, and chamfered surfaces 
48 interconnecting the surfaces 44, 46. When driver head 40 
is mounted Within screW head 26, a clearance or gap 50 is 
de?ned betWeen outer surfaces 44 and inner surface portions 
30 of the screW head 26. (FIG. 4) The clearances 50 are in 
general longitudinal alignment With respective eyelets 32 of 
screW head 26 and respective longitudinal recesses 42 of 
insertion tool 14. The distances betWeen inner surface por 
tions 30 and surfaces 44 Within clearances 50 are each 
preferably dimensioned to at least be equal to, preferably, 
slightly greater than, the diameters of sutures 16. With this 
arrangement, the sutures 16 may slide Within the clearance 
area 50 during manipulation of the system 10. Furthermore, 
the overall axial pro?le of system 10 is reduced by virtue of 
longitudinal recesses 42 to facilitate use during a minimally 
invasive or laparoscopic procedure. 
[0028] Insertion tool 14 further de?nes longitudinal can 
nulation 52 extending along the length of the insertion tool 
14. Longitudinal cannulation 52 is dimensioned for receiv 
ing a guide Wire. 
[0029] The use of the system 10 during repair of a 
detached soft tissue in the shoulder Will noW be discussed. 
The folloWing discussion of the use of the system Will be 
described in terms of the performance of an arthroscopic 
procedure Within the shoulder, particularly, a procedure 
utilizing reattaching soft tissue, e. g., a tendon or ligament to 
cortical bone in the shoulder. Such tendon or ligament may 
be the labrum, rotator culf or bicep tendon. 
[0030] Referring noW to FIG. 5, an internal target area is 
accessed through a small incision in the tissue adjacent the 
shoulder. An arthroscope may be utilized and introduced 
through a cannula as is conventional in the art to visualiZe 
the target area. Saline solution may then be pumped Within 
the shoulder joint to expand the joint to provide more room 
to perform the procedure. A guide Wire 100 is advanced 
through the shoulder joint to contact the cortical bone 150. 
The guide Wire 100 may be at least partially embedded 
Within the cortical bone 150 to positively ?x the guide Wire 
100 to facilitate advancement of the remaining instruments. 
The guide Wire 100 may be driven into the cortical bone 100 
or alternatively, a drill may be introduced through a cannula 
to drill a bore for reception of the distal end of the guide 
Wire. The guide Wire 100 may optionally be driven through 
the tendon/ligament to be reattached and then secured to the 
cortical bone as discussed hereinabove. 

[0031] With the guide Wire 100 secured Within the cortical 
bone 150, a cannulated drill (not shoWn) may be advanced 
along the guide Wire 100 to core a hole in the targeted 
cortical bone 150 for subsequent positioning of screW 
anchor 12. The hole Within the cortical bone may be tapped 
if desired With a tapping instrument. The screW anchor 12 
With mounted insertion tool 14 are positioned over the guide 
Wire 100 With the guide Wire 100 being accommodated 
Within cannulations 24, 52 of the screW anchor 12 and the 
insertion tool 14, respectively. 
[0032] With reference noW to FIG. 6, the screW anchor 12 
is positioned Within the hole in the cortical bone 150 by 
rotating the insertion tool 14 to cause corresponding rota 
tional movement of the screW anchor 12 to advance the 
screW anchor 12 Within the cortical bone 150. Once the 



US 2007/0213730 A1 

screw anchor 12 is secured in place Within the bone, the 
guide Wire 100 is removed. Sutures 16 are then passed 
through the tendon/ligament 200 and tied off (by knotting) 
to secure the ligament 200 to the screW anchor 12 and 
cortical bone 150. It is appreciated that sutures 16 may be 
passed through the tendon/ligament 200 and then loaded 
onto suture anchor 16 folloWed by placement of the screW 
anchor 12 in the cortical bone if desired. As a further 
alternative, the screW anchor 12 With mounted sutures 16 
may be punched through the tendon/ligament 200 and 
advanced Within the cortical bone 150 folloWed by subse 
quent tying-off of the sutures 16. Over time, suf?cient tissue 
groWth/regroWth occurs to af?x the natural tendon/ligament 
200 to the cortical bone. 
[0033] As appreciated, during advancement and rotation 
of insertion tool 14 and screW anchor 12, sutures 16 are 
accommodated Within longitudinal recesses 42 of the inser 
tion tool 14. Thus, the overall pro?le of the system is 
reduced. Moreover, With the sutures 16 accommodated 
Within the longitudinal recesses 42, the potential of 
entanglement of the sutures 16 is signi?cantly reduced 
during rotational movement of the insertion tool 14. 
[0034] While the invention has been particularly shoWn, 
and described With reference to the preferred embodiments, 
it Will be understood by those skilled in the art that various 
modi?cations and changes in form and detail may be made 
therein Without departing from the scope and spirit of the 
invention. For example, the system and method for shoulder 
repair may incorporate a screWless anchor, i.e., an anchor 
devoid of an external screW thread. Anchors suitable for this 
purpose are disclosed in commonly assigned U.S. Pat. No. 
5,720,753 to Sander et al. and Us. Pat. No. 5,948,000 to 
Larsen et al., the contents of each being incorporated herein 
by reference. The anchors disclosed in the ’753 and ’000 
patents incorporate expandable legs With anchoring means 
to engage the bone and may be deployed through non 
rotational longitudinal movement of a drive element. 
Another anchor Which may be adapted for use in the system 
and method of shoulder repair of the present invention is 
disclosed in Us. Pat. No. 5,980,558 to Wiley, the contents 
of Which are incorporated herein by reference. The anchor 
disclosed in the ’558 patent incorporates a rigid spear for 
driving into the bone and a plurality of Wings Which engage 
the bone upon deployment With a drive instrument. 
[0035] Other modi?cations such as those suggested above, 
but not limited thereto, are to be considered Within the scope 
of the invention. 

What is claimed is: 
1. A suture anchor system, Which comprises: 
a suture anchor de?ning a longitudinal axis and having a 

longitudinal cannulation for reception and passage of a 
guide Wire, the suture anchor having trailing and lead 
ing ends, the suture anchor including an anchor head 
adjacent the trailing end thereof, the anchor head 
including at least one eyelet for reception of a suture 
and an internal bore; and 

an installation tool for installing the suture anchor in 
tissue, the installation tool including a main body and 
a driver head extending from the main body, the main 
body including an outer surface having a longitudinal 
recess therein to accommodate the suture, the driver 
head being correspondingly dimensioned to be 
received Within the internal bore of the anchor head of 
the suture anchor Whereby movement of the installation 
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tool about a longitudinal axis thereof causes corre 
sponding movement of the suture anchor. 

2. The suture anchor system according to claim 1 Wherein 
the suture anchor includes an external screW Whereby rota 
tional movement of the installation tool causes correspond 
ing movement rotational movement of the suture anchor and 
advancement Within tissue. 

3. The suture anchor system according to claim 1 Wherein 
the anchor head includes ?rst and second eyelets for recep 
tion of respective sutures. 

4. The suture anchor system according to claim 3 Wherein 
the outer surface of the installation tool includes ?rst and 
second longitudinal recesses for receiving respective sutures 
extending from the respective ?rst and second eyelets of the 
anchor head. 

5. The suture anchor system according to claim 4 Wherein 
the ?rst and second longitudinal recesses of the installation 
tool are in general alignment With the ?rst and second 
eyelets of the anchor head When the suture anchor is 
mounted to the installation tool. 

6. The suture anchor system according to claim 5 Wherein 
the driver head of the installation tool is dimensioned to 
de?ne ?rst and second clearances betWeen respective outer 
surfaces of the driver head and internal surfaces of the 
internal bore of the anchor head When the driver head is 
mounted Within the anchor head, the clearances accommo 
dating suture portions of the sutures and being in general 
alignment With respective longitudinal recesses in the outer 
surface of the installation tool. 

7. The suture anchor system according to claim 1 Wherein 
the driver head of the installation tool is dimensioned to 
de?ne a clearance betWeen an outer surface of the driver 
head and an internal surface of the internal bore of the 
anchor head When the driver head is mounted Within the 
anchor head, the clearance accommodating a suture portion 
of the suture and being in general alignment With the 
longitudinal recesses in the outer surface of the installation 
tool. 

8. The suture anchor system according to claim 1 Wherein 
the installation tool de?nes a longitudinal cannulation for 
reception and passage of the guide Wire. 

9. A method for attaching soft tissue to bone tissue Within 
a bone of a patient, comprising the steps of: 

accessing an internal target of a bone area of a patient; 
positioning a guide Wire in relation to the internal target 

of the bone area; 
mounting a cannulated anchor onto the guide Wire, the 

cannulated anchor having at least one suture connected 

thereto; 
advancing the cannulated anchor along the guide Wire to 

the internal target; 
securing the cannulated anchor Within bone tissue of the 

internal target; and 
attaching soft tissue to the cannulated anchor With the at 

least one suture. 

10. The method according to claim 9 Wherein the cannu 
lated anchor is a screW anchor and Wherein the step of 
securing the cannulated anchor includes rotating the screW 
anchor to engage and advance the screW anchor Within the 
bone tissue. 

11. The method according to claim 10 Wherein the step of 
securing the cannulated anchor includes mounting a cannu 
lated insertion tool to the screW anchor and onto the guide 
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Wire and rotating the insertion tool to cause corresponding 
rotational movement of the screW anchor. 

12. The method according to claim 11 Wherein the can 
nulated insertion tool includes at least one longitudinal 
recess in an outer surface thereof and including the step of 
arranging a portion of the at least one suture Within the at 
least one longitudinal recess of the insertion tool. 

13. The method according to claim 11 Wherein the screW 
anchor has ?rst and second sutures connected thereto and 
Wherein the step of securing the cannulated anchor includes 
securing the ?rst and second sutures to the screW anchor. 

14. The method according to claim 13 Wherein the can 
nulated insertion tool includes ?rst and second longitudinal 
recesses in the outer surface thereof and including the step 
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of arranging a portion of each suture Within a corresponding 
longitudinal recess of the insertion tool. 

15. The method according to claim 9 Wherein the step of 
positioning the guide Wire includes advancing the guide Wire 
to contact the bone tissue. 

16. The method according to claim 15 Wherein the step of 
advancing the guide Wire includes embedding at least a 
portion of the guide Wire into the bone tissue. 

17. The method according to claim 9 Wherein the internal 
target includes the shoulder area of the patient and the step 
of accessing includes accessing the shoulder area. 


