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ABSTRACT 

Atissue anchoring system includes a tissue anchor af?xed to 
an end of a cable and supported for insertion on a delivery 
device, the manipulation of Which permits placement of the 
anchor on a far side of the tissue. Atensioning, crimping and 
cutting tool designed for use along the cable’s longitudinal 
axis, thus reducing the number of incisions required. A 
suture anchoring system is also described for introducing a 
loop of suture into a surgical site and anchoring it, for 
instance, across a tear in soft tissue. 
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TISSUE ANCHORING SYSTEM AND METHOD 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to surgical devices 
and methods and, more particularly, to devices and methods 
for the repair of bone and soft tissue. 

[0002] It is a common requirement in orthopedic surgical 
procedures to anchor tWo or more elements together, such as 
pieces of a bone, tWo or more bones, or a combination of soft 
tissue and bone. This has been accomplished by a number of 
devices, such as bone bolts that penetrate tWo pieces of bone 
and use a nut to draW the segments together, bone screWs 
and interconnecting plates, Wires circling at least tWo pieces 
of bone, or sutures into the tissue. 

[0003] Often such devices require a relatively large access 
opening through surrounding and/or covering tissue to 
implant the anchoring devices. The enlarged access site may 
increase patient pain and lengthen recovery time. Further, in 
some locations it is dif?cult and impractical to make large 
access points to reach the appropriate site because of sur 
rounding joints and vessels. Even With devices that penetrate 
the tissue in a substantially linear manner, i.e. lag bolts, the 
fracture must often be reduced before drilling and insertion 
of the bolt. Further, some of these devices may be dif?cult 
to use since it may be hard to reduce a fracture betWeen tWo 
bone segments and maintain that reduction While the device 
is inserted. This is particularly true With small bone frag 
ments Were the use of threaded implants may tend to rotate 
one bone segment With respect to another, thereby creating 
a misalignment betWeen the fragments. 

[0004] Cerclage systems provide an alternative to 
implants that must penetrate the bone to achieve ?xation. 
Such devices have been taught by Miller et al. (US. Pat. No. 
5,312,410) and Songer et al. (US. Pat. No. 5,536,270). 
These systems rely on passing a cable around tWo segments 
of bone and then tensioning the cable to squeeZe the bone 
segments together. A signi?cant draWback of these systems 
is that they require access around the entire bone. 

[0005] Therefore, there, remains a need for a convenient 
and effective system for securing tWo segments of tissue 
together. Such a system should preferably be operable 
through a relatively small insertion opening or openings to 
securely hold tWo tissue segments. 

SUMMARY OF THE INVENTION 

[0006] An anchor system according to the present inven 
tion can comprise an elongated ?exible member having a 
diameter, a proximal end, a distal end and a longitudinal 
axis; an anchor having a proximal end, a distal end, a central 
portion betWeen the proximal end and the distal end and a 
longitudinal axis extending betWeen the proximal end and 
the distal end, the anchor including a longitudinal slot 
extending longitudinally from the proximal end to the cen 
tral portion, the slot having a Width greater than the ?exible 
member diameter, the ?exible member distal end af?xed 
adjacent the central portion. The anchor is moveable relative 
to the ?exible member betWeen a ?rst position Wherein the 
longitudinal axes of the ?exible member and the anchor are 
generally parallel With a portion of the ?exible member 
adjacent the distal end residing Within the slot and a second 
position Wherein the longitudinal axes of the ?exible mem 
ber and the anchor are generally perpendicular. 
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[0007] Another embodiment of an anchoring system 
according to the present invention, comprises an elongated 
?exible member having a proximal end, a distal end and a 
?rst diameter; and an anchor af?xed to the distal end, the 
anchor moveable betWeen an insertion con?guration 
adapted for insertion through a tissue opening and an 
anchoring con?guration adapted to inhibit passage through 
the tissue opening, the insertion con?guration having a 
second diameter less than tWice the ?rst diameter, and the 
anchoring con?guration having a third diameter greater than 
the second diameter. 

[0008] The system further includes a delivery device hav 
ing a distal end, the distal end adapted to releasably receive 
at least the anchor proximal end for releasably retaining the 
anchor in the ?rst position for insertion through at least a 
portion of a section of tissue, the anchor releasable from the 
delivery device for anchoring the ?exible member in the 
section of tissue. The delivery device includes a mechanism 
for releasably exerting a longitudinal force on the ?exible 
member in a proximal direction, for retaining the anchor 
proximal end in the delivery device and thereby in the ?rst 
position. 

[0009] In one embodiment, the insertion device comprises 
an inner tube having a longitudinal bore extending from a 
proximal end to a distal end, the inner bore siZed to permit 
passage of an elongated ?exible member and to prevent 
passage of an anchor attached to an elongated ?exible 
member; an outer tube having a longitudinal bore extending 
from a proximal end to a distal end, the outer tube bore 
dimensioned to permit the inner tube to pass therethrough; 
and a mechanism for applying tension to an elongated 
?exible member, the means positioned adjacent the distal 
end of the inner tube. 

[0010] The system of the present invention further con 
templates a crimping tool Which can comprise an outer 
member having an inner passage and a distal end having an 
outer diameter. A crimping mechanism can be disposed 
Within the inner passage adjacent the distal end. The crimp 
ing mechanism movable With respect to the outer member 
betWeen a crimping position and an open position. 

[0011] An alternative embodiment of the present invention 
includes a suture anchoring system for attaching a ?rst 
section of tissue to a second section of tissue via a unitary 
incision having a longitudinal axis. The anchoring system 
comprises a suture anchor connected to a suture material 
having a ?rst end, a second end, a longitudinal axis, and a 
diameter. The suture anchor has a longitudinal axis generally 
extending from a proximal end to a distal end and a ?rst 
cross-sectional dimension generally along the longitudinal 
axis greater than a second cross-sectional dimension gener 
ally perpendicular to the longitudinal axis. The system 
further includes a mechanism for slidably af?xing a central 
portion of the suture material to the suture anchor, the ?rst 
end and the second end of the suture material retainable 
outside the incision. The suture anchor is pivotable relative 
to the suture material betWeen a ?rst position Wherein the 
longitudinal axes of the incision and the suture anchor are 
generally parallel and a second position Wherein the longi 
tudinal axes of the incision and the suture anchor are 
generally perpendicular. 

[0012] The present invention also contemplates a bone 
opening protector having a ?rst portion de?ning an opening 



US 2005/0033366 A1 

therein to receive a cable. The ?rst portion is adapted to 
engage a surface surrounding a bone opening. The protector 
also includes an anchoring extension, connected to the ?rst 
portion, adapted to extend into bone to inhibit movement of 
the ?rst portion. 

[0013] The invention further contemplates a method for 
joining tWo sections of tissue. The method includes provid 
ing a ?rst anchor, an elongated member attached to the ?rst 
anchor, a second anchor slidable on the elongated member 
and having a deformable portion adapted to engage the 
elongated member, and a crimping tool having an outer 
member and an inner member movably disposed Within the 
outer member. The ?rst anchor is inserted into a ?rst section 
of tissue. The second anchor is threaded on the elongated 
member. Tension is applied on the elongated member to urge 
the ?rst section of tissue toWard a second section of tissue. 
The elongated member is threaded through the crimping 
device, and the inner member of the crimping device is 
moved With respect to the outer member thereby deforming 
the deformable portion of the second anchor and maintain 
ing the tension applied to the elongated member. 

[0014] One object of the invention is to provide an ele 
ment for anchoring tissue. 

[0015] Another object is to provide a system for delivering 
the tissue anchoring element. 

[0016] A further object is to provide such a system that 
also tightens and ligates the anchoring element. 

[0017] An additional object of the present invention is to 
provide a crimping tool. 

[0018] Still another object is to provide a method for 
delivering a tissue anchoring element to a surgical site. 

[0019] Yet another object is to provide an element for 
anchoring suture material. 

[0020] Yet a further object is to provide a system for 
delivering the suture anchoring element. 

[0021] Yet an additional object is to provide a method for 
delivering a suture anchoring element to a surgical site. 

[0022] Still a further object of the present invention is to 
provide a bone opening protector. 

[0023] Other objects and advantages of the present inven 
tion Will be apparent from the folloWing description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1A is a perspective side vieW of the cable/ 
anchor element of the present invention in an anchor posi 
tion, ready to anchor tissue. 

[0025] FIG. 1B is a perspective side vieW of the cable/ 
anchor element of the present invention in an insertion 
position, ready for delivery by the delivery device. 

[0026] FIG. 2A is a top vieW of the anchor of the present 
invention. 

[0027] FIG. 2B is a side vieW of the anchor of FIG. 2A. 

[0028] FIG. 2C is a right side vieW of the anchor of FIG. 
2B. 

[0029] FIG. 3A is a top vieW of an alternative embodi 
ment of the anchor of the present invention. 
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[0030] FIG. 3B is a side cross-sectional vieW of the 
anchor of FIG. 3A. 

[0031] FIG. 4 is an exploded perspective vieW of an 
alternate embodiment of a delivery device according to the 
present invention. 

[0032] FIG. 5A is a side partial cross-sectional vieW of the 
delivery device of FIG. 4. 

[0033] FIG. 5B is a top partial cross-sectional vieW of the 
delivery device of FIG. 5A. 

[0034] FIG. 6 is a side partial cross-sectional vieW of still 
a further embodiment of a delivery device according to the 
present invention. 

[0035] FIG; 7A illustrates a suture anchor according to the 
present invention supported by a delivery device’s distal 
end. 

[0036] FIG. 7B illustrates the suture anchor of FIG. 7A 
being used in repairing a soft tissue tear. 

[0037] FIG. 8 illustrates the insertion step of the method 
of use of the system in anchoring a ligament to a bone. 

[0038] FIG. 9 is a front perspective vieW of an eyelet 
anchor according to the present invention mounted on a 
delivery device. 

[0039] FIG. 10 is a front perspective vieW of the eyelet 
anchor of FIG. 9 being affixed to a bone With an attached 
cable extending through a bone opening protector and 
secured by a second anchor. 

[0040] FIG. 11A is a front vieW of a bone opening 
protector according to the present invention. 

[0041] FIG. 11B is a side cross-sectional vieW of the bone 
opening protector of FIG. 11A. 

[0042] FIG. 12 (A-E) illustrates a method of use of a 
system according to the present invention in anchoring tWo 
sections of bone together. In FIG. 12A the delivery system 
With anchor and attached cable are inserted through the 
bone. In FIG. 12B the anchor is pivoted. In FIG. 12C a 
Washer and a ferrule are threaded onto the proximal end of 
the cable, and in FIG. 12D the ferrule is crimped onto the 
cable, and the cable is cut, leaving the bone fragments 
anchored as shoWn in FIG. 12E. 

[0043] FIG. 13 is a perspective side vieW of a tensioning, 
crimping and cutting tool according to the present invention. 

[0044] FIG. 14A is a perspective vieW from the distal end 
of the tensioning, crimping and cutting tool of FIG. 13. 

[0045] FIG. 14B is a perspective cross-sectional vieW 
adjacent the distal end of the tensioning, crimping and 
cutting tool taken along B-B‘ of FIG. 14A. 

[0046] FIG. 15A is a side cross-sectional vieW of an 
alternative cable tensioning mechanism for use With the tool 
of FIG. 13. 

[0047] FIG. 15B is a cross-section of the mechanism of 
FIG. 15A taken along line B-B. 

[0048] FIG. 16 is a side vieW of an alternative embodi 
ment of a tensioning, crimping and cutting tool according to 
the present invention. 


















