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(54) Flexible fastening system

(57) A flexible implant system includes a flexible im-
plant, an implant housing, and an implant set screw. The
flexible implant is configured to loop around a portion of
a bony element. The implant housing includes a housing
body defining a rod passage configured to receive an

rod. The housing body also defines an implant passage
that receives a portion of the flexible implant. The implant
set screw engages the flexible implant within the implant
passage to fix the flexible implant to the implant housing.
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Description

Cross-Reference to Related Applications

[0001] The present application claims the benefit of,
and priority to, U.S. Provisional Patent Application Serial
No. 61/775,739, filed on March 11, 2013, the entire con-
tents of which is incorporated herein by reference.

Background

1. Technical Field

[0002] The present disclosure relates to implants and,
more specifically, to flexible implant systems for fastening
an implant to a bony element.

2. Discussion of Related Art

[0003] The spine is made up of a superposition of ver-
tebrae, that are normally aligned along a vertebral axis,
extending from the lumbar vertebrae to the cervical ver-
tebrae, with each vertebra presenting a posterior wall
from which there projects a spinous process and two side
edges having walls from which there project the ribs
and/or transverse processes. When an individual’s spine
presents abnormal curvature, the vertebrae are inclined
relative to one another and relative to said vertebral axis.
The lateral edges of the vertebrae situated on one side
are thus closer to one another and form a concave curve,
while the lateral edges on the other side appear spaced
apart from one another and form a convex curve. In order
to straighten the spinal column, the lateral edges of the
vertebrae on the concave side are spaced apart from one
another and are taken relative to one another to a dis-
tance that is substantially equivalent to the distance be-
tween the lateral edges on the other side. Thereafter, in
order to keep the vertebrae in that position relative to one
another, known devices are used that have screws for
insertion into the vertebrae or hooks for inserting along
the inside wall of the spinal canal, associated with rods
for interconnecting the screws or the hooks.
[0004] The hooks are generally inserted in pairs in
each vertebra and on either side close to the pedicles,
the heads of the hooks projecting from the posterior wall
of a vertebra, one on either side of the spinous process.
The heads may be tulip-shaped to receive a rod that is
secured by means of a set screw inserted in the head
and bearing against the rod. Rows constituted by the
heads of the hooks situated on either side of the spinous
processes are interconnected and held in fixed position
by two rods that are parallel to each other and to the axis
of the spine.
[0005] The use of screws makes it possible to reduce
the risks of such surgery. They likewise have tulip-
shaped heads and are inserted in pairs in the posterior
walls of vertebrae in the pedicles on either side of the
spinous processes. The screws constitute fastening

points in the vertebrae for holding them relative to one
another. The screws are inserted into the pedicles of the
vertebrae, and under certain circumstances, the pedicles
may be damaged.
[0006] Wires can be used when the pedicles of the
vertebrae are relatively small. However, often due to the
loading on the wire and the small surface area of the wire,
the wire may pull through the anatomy and thus become
ineffective.
[0007] Therefore, a continuing needs exists for an im-
plant that can address the anatomy correction, including
large deformity reductions and translations needed, and
still maintain the safety of the patient.

Summary

[0008] Accordingly, the present disclosure relates to a
flexible implant system that has a flexible implant with a
surface area larger than a surgical wire to distribute the
load of the implant on a bony element thereby reducing
forces applied to a specific point of the anatomy and is
configured to provide fastening points for spinal rods as
an alternative to screws and hooks.
[0009] In an aspect of the present disclosure, a flexible
implant system includes a flexible implant, an implant
housing, and an implant set screw. The flexible implant
is configured to loop around a portion of a bony element.
The implant housing includes a housing body that defines
a rod passage and an implant passage. The rod passage
is configured to receive a portion of a rod and the implant
passage receives a portion of the flexible implant. The
implant set screw engages the flexible implant to fix the
flexible implant relative to the implant housing. The im-
plant set screw may engage the flexible implant when
the flexible implant is received within the implant pas-
sage. The flexible implant system may include a rod set
screw configured to engage a rod disposed within the
rod passage to fix the rod relative to the implant housing.
The bony element may be a vertebral body.
[0010] The flexible implant may include a leader cou-
pled to an end of the flexible implant. The leader may be
made of a malleable metal. The leader may be crimped
to the flexible implant. The flexible implant may include
a stiffening wire bonded to the flexible implant along a
portion of the length of the flexible implant. The stiffening
wire may increase the rigidity of the flexible implant. The
stiffening wire may be internally bonded within the flexible
implant along the entire length of the flexible implant.
[0011] In embodiments, the implant passage may in-
clude a first implant passage and a second implant pas-
sage orthogonal to the first implant passage. The flexible
implant may be received within one of the first implant
passage or the second implant passage. The first implant
passage may be in communication with the second im-
plant passage.
[0012] In some embodiments, the housing body de-
fines a cutout in communication with the rod passage.
The cutout may be compressed to secure a rod within
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the rod passage. The flexible implant system may include
a rod set screw received within a first opening defined
by the housing body. The first opening may be orthogonal
to the cutout. The rod set screw may tighten within the
first opening to compress the cutout. The housing body
may have an upper body portion positioned on one side
of the cutout and a lower body portion positioned on an
opposite side of the cutout. The upper body portion and
the lower body portion may move towards one another
when the cutout is compressed.
[0013] In certain embodiments, the flexible implant
system includes a tensioning instrument configured to
tension the flexible implant. The tensioning instrument
may include a tensioning screw and a clamping mecha-
nism. The clamping mechanism has a clamp arm move-
able between a free position and a locked position. In the
free position, the flexible implant is free to slide through
the clamping mechanism, and in the locked position, the
flexible implant is fixed relative to the clamping mecha-
nism. The tensioning screw may move the clamping
mechanism away from the implant housing to tension the
flexible implant when the clamping mechanism is in the
locked position.
[0014] In aspects of the present disclosure, a method
for securing a spinal rod to a bony element includes loop-
ing a flexible implant around the bony element, position-
ing an implant housing over the spinal rod such that the
spinal rod is disposed within a rod passage of the implant
housing, fixing the implant housing relative to the spinal
rod, passing a portion of the flexible implant through an
implant passage defined by the housing body, tensioning
the flexible implant about the bony element, and securing
the flexible implant relative to the implant housing. The
method may include trimming an excess portion of the
flexible implant after securing the flexible implant relative
to the implant housing. Tensioning and securing the flex-
ible implant may occur prior to fixing the implant housing
relative to the spinal rod.
[0015] Securing the flexible implant may include insert-
ing an implant set screw through a second opening de-
fined by the housing body to engage the flexible implant.
Looping the flexible implant around the bony element
may include passing a leader of the flexible implant
around the bony element and pulling the leader to draw
the flexible implant around the bony element.
[0016] Tensioning the flexible implant about the bony
element may include engaging the implant housing with
a tensioning instrument, sliding portions of the flexible
implant through a clamping mechanism of the tensioning
instrument, locking the portions of the flexible implant
relative to the clamping mechanism, and rotating a ten-
sioning screw of the tensioning instrument to tension the
flexible implant.
[0017] Means for securing a spinal rod to a bony ele-
ment includes a flexible implant able to be looped around
the bony element, an implant housing comprising a rod
passage and an implant passage, the implant housing
able to be positioned over the spinal rod such that the

spinal rod is disposed within the rod passage of the im-
plant housing, means for fixing the implant housing rel-
ative to the spinal rod, wherein a portion of the flexible
implant is able to be passed through the implant passage
defined by the housing body, means for tensioning the
flexible implant about the bony element, and means for
securing the flexible implant relative to the implant hous-
ing.
[0018] Means for securing a spinal rod to a bony ele-
ment may include means for trimming an excess portion
of the flexible implant after securing the flexible implant
relative to the implant housing.
[0019] Means for securing the flexible implant may in-
clude an implant set screw insertable through a second
opening defined by the housing body to engage the flex-
ible implant.
[0020] The flexible implant may include a leader able
to be passed around the bony element and able to be
pulled to draw the flexible implant around the bony ele-
ment.
[0021] Means for tensioning the flexible implant about
the bony element may include a tensioning instrument
able to engage the implant housing, the tensioning in-
strument including a clamping mechanism having a free
configuration in which portions of the flexible implant are
able to slide through the clamping mechanism and a lock-
ing configuration in which the portions of the flexible im-
plant are able to be locked relative to the clamping mech-
anism, the tensioning instrument including a tensioning
screw that is rotatable to tension the flexible implant when
the portions are locked relative to the clamping mecha-
nism.
[0022] In another aspect of the present disclosure,
there is provided a flexible implant for securing an implant
housing to a bony element, wherein the implant housing
is for securing a spinal rod to the bony element.| The
flexible implant is adapted so that an end thereof is able
to be passed through a through hole in the implant hous-
ing, passed under the bony element (e.g. the transverse
process or the lamina), and then the end of the of the
flexible implant is able to be inserted through the through
hole to create a loop around the bony element. The flex-
ible implant may include a length of ribbon or tape that
forms the loop. A leader may be attached to a tip of the
flexible implant to facilitate passage of the flexible im-
plant. The leader may be made of a relatively malleable
material as compared to the flexible implant. The leader
may be made mostly of metal, while the flexible implant
is made mostly of suitable polymer material. The flexible
implant may include a stiffening wire. Further, to the ex-
tent consistent, any of the aspects described herein may
be used in conjunction with any or all of the other aspects
described herein.

Brief Description of the Drawings

[0023] Various aspects of the present disclosure are
described hereinbelow with reference to the drawings,
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wherein:

FIG. 1 is a perspective view of a spinal implant sys-
tem in accordance with the present disclosure in-
cluding an implant housing and a flexible implant en-
gaged with a spinal rod;
FIG. 2 is a perspective view of the flexible implant of
FIG. 1;
FIG. 3 is an exploded view showing the components
of the flexible implant of FIG. 2;
FIG. 4 is a perspective view of the implant housing
of FIG. 1 with the set screws removed from their re-
spective openings;
FIG. 5 is a top view of the implant housing of FIG. 1;
FIG. 6 is a side cross-sectional view taken along sec-
tion line 6-6 of FIG. 5;
FIG. 7A is a posterior view of a spinal process of a
patient with a spinal rod positioned along the spinal
process and the flexible implant of FIG. 2 being
threaded around a vertebral body;
FIG. 7B is a lateral cross-sectional view taken along
section line 7B-7B of FIG 7A;
FIG. 8A is a posterior view of the spinal process of
FIG. 7A with the implant housing of FIG. 4 engaged
with the spinal rod;
FIG. 8B is a lateral cross-sectional view taken along
section line 8B-8B of FIG 8A;
FIG. 9A is a posterior view of a spinal process of
FIG. 8A with ends of the flexible implant 12 passed
through an implant passage in the implant housing;
FIG. 9B is a lateral cross-sectional view taken along
section line 9B-9B of FIG 9A;
FIG. 10 is a perspective view of another implant
housing in accordance with the present disclosure
including a compressible cutout;
FIG. 11 is a perspective view of the implant housing
of FIG. 10 with the set screws removed from their
respective openings;
FIG. 12 is a top view of the implant housing of FIG. 10;
FIG. 13 is a cross-sectional view taken along the
section line 13-13 of FIG. 12;
FIG. 14 is a perspective view of yet another implant
housing in accordance with the present disclosure
engaged with a spinal rod and the flexible implant of
FIG. 2;
FIG. 15 is a cross-sectional view taken along section
line 15-15 of FIG. 14;
FIG. 16 is a rear perspective view of the implant
housing of FIG. 14 with the set screws removed from
their respective openings and a chock removed from
the implant housing;
FIG. 17 is a cross-sectional view taken along section
line 17-17 of FIG. 16;
FIG. 18 is a perspective view of a tensioning instru-
ment in accordance with the present disclosure;
FIG. 19 is an exploded view showing the compo-
nents of the tensioning instrument of FIG. 18;
FIG. 20 is a side view of the tensioning instrument

of FIG. 18;
FIG. 21 is a cross-sectional view taken along section
line 21-21 of FIG. 20;
FIG. 22 is a front view of the tensioning instrument
of FIG. 18;
FIG. 23 is a side view of the tensioning instrument
of FIG. 18 engaged with the implant housing of FIG.
10 and the flexible implant of FIG. 2 illustrating a
clamp arm of the tensioning instrument in a free po-
sition;
FIG. 24 is a side view of the tensioning instrument
of FIG. 23 with the clamp arm in a locked position
and a head of a tensioning screw adjacent a tension-
ing body; and
FIG. 25 is a side view of the tensioning instrument
of FIG. 24 with the clamp arm in the locked position
and the flexible implant tensioned.

Detailed Description

[0024] Embodiments of the present disclosure are now
described in detail with reference to the drawings in which
like reference numerals designate identical or corre-
sponding elements in each of the several views. As used
herein, the term "clinician" refers to a doctor, a nurse, or
any other care provider and may include support person-
nel. Throughout this description, the term "proximal" will
refer to the portion of the device or component thereof
that is closest to the clinician and the term "distal" will
refer to the portion of the device or component thereof
that is farthest from the clinician. In addition, the term
"cephalad" is used in this application to indicate a direc-
tion toward a patient’s head, whereas the term "caudad"
indicates a direction toward the patient’s feet. Further
still, for the purposes of this application, the term "lateral"
indicates a direction toward a side of the body of the
patient, i.e., away from the middle of the body of the pa-
tient. The term "posterior" indicates a direction toward
the patient’s back, and the term "anterior" indicates a
direction toward the patient’s front. Additionally, in the
drawings and in the description that follows, terms such
as front, rear, upper, lower, top, bottom, and similar di-
rectional terms are used simply for convenience of de-
scription and are not intended to limit the disclosure.
[0025] Referring now to FIG. 1 a flexible implant sys-
tem 10 is provided in accordance with the present dis-
closure and includes a flexible implant 12 and an implant
housing 20. The flexible implant 12 forms a loop around
a bony element (see FIG. 7B) of a patient’s anatomy and
is secured to the bony element by the implant housing
20 as detailed below. Although shown and described in
the context of spinal surgery, it is contemplated that the
presently disclosed flexible implant system 10 may be
coupled to other bony elements in a patient. The implant
housing 20 provides a mounting point for a rod 100. It is
within the scope of this disclosure that a plurality of flex-
ible implant systems 10 may be used to provide a plurality
of mounting points along a bony element of a patient’s
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anatomy. It is also contemplated that the flexible implant
system 10 may be used with spinal hooks (not shown)
and pedicle screws (not shown) to provide a plurality of
mounting points along a bony element of a patient’s anat-
omy.
[0026] With reference to FIGS. 2 and 3, the flexible
implant 12 includes an implant body 14, a leader 16, and
a guide wire 18. The implant body 14 may be made from
various polymers including but not limited to nylon, Da-
cron®, Ultra-High-Molecular-Weight Polyethylene (UH-
MWPE), polypropylene, polyester, etc. The implant body
14 may include a stiffening wire to increase the stiffness
of the implant body 14. The stiffening wire 15 may be
internally bonded (i.e., bonded within the implant body
14) or may be externally bonded (i.e., bonded on an ex-
ternal surface of the implant body 14). The stiffening wire
15 may be bonded along the entire length of the implant
body 14 or only a portion of the length of the implant body
14.
[0027] The leader 16 may be made of a malleable met-
al that is attached to an end of the implant body 14. The
leader 16 may be attached to implant body 14 by various
techniques including but not limited to crimping, ultrason-
ic welding, sewing, gluing, etc. The leader 16 may assist
in inserting the flexible implant 12 through or around the
anatomy of a patient or tensioning the flexible implant 12
as detailed below. The leader may be made from a radi-
opaque plastic material.
[0028] The guide wire 18 is attached to an end of the
leader 16 opposite of the end attached to the end of the
implant body 14. In embodiments, the guide wire 18 may
be made of polyester or other like material. In some em-
bodiments, the guide wire 18 is made of malleable metal
bonded or crimped to the leader 16. The guide wire 18
is bonded or crimped to the leader 16. The guide wire 18
is flexible to assist in inserting and guiding the flexible
implant 12 through or around the anatomy of a patient
as detailed below. It is also within the scope of this dis-
closure that the guide wire 18 is attached directly to the
end of the implant body 14 and extends through the lead-
er 16. Moreover, it is contemplated that the flexible im-
plant 12 does not include a leader 16 and that the guide
wire 18 is attached directly to the end of the implant body
14 or that the guide wire 18 is an end of the stiffening
wire 15 extending from the end of the implant body 14.
[0029] Referring to FIGS. 4-6, the implant housing 20
includes a housing body 21, a rod set screw 25, and an
implant set screw 27. The housing body 21 defines a first
opening 22, a second opening 23, a rod passage 24, and
an implant passage 26. The rod passage 24 is sized and
configured to receive a portion of a rod (e.g., spinal rod
100) therein. The rod passage 24 is in communication
with the first opening 22. The rod passage 24 may be a
U-shaped channel through an upper surface of the hous-
ing body 21. The upper portion of the rod passage 24
may form the first opening 22. It will be appreciated that
implant housing 20 may be positioned about a rod in situ.
The rod set screw 25 is insertable through the first open-

ing 22 such that that rod set screw 25 secures the rod
within the rod passage 24 as detailed below. The implant
passage 26 is sized and configured to slidably receive
the flexible implant 12 and is in communication with the
second opening 23. The implant set screw 27 is insert-
able through the second opening 23 such that the implant
set screw 27 secures the flexible implant 12 within the
implant passage 26. The set screws 25, 27 may directly
engage the rod and the flexible implant 12, respectively,
to fix the rod and the flexible implant 12 relative to the
implant housing 20. It will be appreciated that the set
screws 25, 27 may include threads that cooperate with
features (e.g., threads) of the first and second openings
22, 23, respectively, to secure the rod and the flexible
implant 12 within the rod passage 24 and the implant
passage 26, respectively..
[0030] Referring to FIGS. 7A-9B, the spinal implant
system 10 is positioned about a vertebral body B of a
patient to provide a fastening point for a spinal rod 100.
The guide wire 18 of the flexible implant 12 is used to
guide the leader 16 and implant body 14 of the flexible
implant 12 around a portion of the vertebral body B as
shown in FIGS. 7A and 7B. The implant housing 20 is
positioned about the spinal rod 100 adjacent the flexible
implant 12 with the spinal rod 100 received within the rod
passage 24. The implant housing 20 may be adjusted to
a desired position relative to the spinal rod 100 and the
vertebral body B. The rod set screw 25 is inserted into
the first opening 22 of the implant housing 20 and tight-
ened to fix the implant housing 20 relative to the spinal
rod 100 in the desired position as shown in FIGS. 8A and
8B. Each end of the flexible implant 12 is inserted through
the implant passage 26 of the implant housing 20. The
flexible implant 12 is positioned within the implant pas-
sage 26 such that the implant body 14 is positioned
around the vertebral body B and received through the
implant passage 26 of the implant housing 20. When the
flexible implant 12 is received through the implant pas-
sage 26, the ends of the flexible implant 12 are pulled to
tension the flexible implant 12 about the vertebral body
B as detailed below.
[0031] When the flexible implant 12 is tensioned about
the vertebral body B, the implant set screw 27 is inserted
into the second opening 23 and tightened to fully fix the
flexible implant 12 to the implant housing 20. It is also
within the scope of this disclosure that the implant set
screw 27 may be inserted into the second opening 23
and tightened to partially fix the flexible implant 12 to the
implant housing 20 before the flexible implant 12 is ten-
sioned. After the flexible implant 12 is fully fixed to the
implant housing 20, any excess portion of the flexible
implant 12 passing through the implant housing 20 may
be trimmed with a scissors, shears, or other suitable in-
strument.
[0032] It is also within the scope of this disclosure that
the flexible implant 12 may be positioned and/or ten-
sioned about the vertebral body B before the implant
housing 20 is coupled to the rod 100.
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[0033] With reference to FIGS 10-13, another implant
housing 30 is provided in accordance with the present
disclosure and includes a housing body 31, a rod set
screw 35, and an implant set screw 37. The housing body
31 defines a first opening 32, a second opening 33, a rod
passage 34, a first implant passage 36a, a second im-
plant passage 36b, and a compressible cutout 38. The
rod passage 34 is sized and configured to receive a por-
tion of a rod (e.g., spinal rod 100) therein. The rod pas-
sage 34 may be a U-shaped channel through a rear sur-
face 31a of the housing body 31. The compressible cutout
38 passes through side surfaces 31c of the housing body
31 substantially orthogonal to the side surfaces 31c. The
compressible cutout 38 is between an upper body portion
38a and a lower body portion 38b of the housing body
31. The first opening 32 passes through the upper and
lower surfaces of the housing body 31 substantially par-
allel to the rear surface 31a of the housing body 31 and
passes through the compressible cutout 38. A first portion
32a of the first opening 32 is adjacent the upper surface
of the housing body 31 and defines a first diameter D1
through the upper body portion 38a. A second portion
32b of the first opening 32 extends from the first portion
32a, through the compressible cutout 38, and through
the lower surface of the housing body 31 and defines a
second diameter D2 through the lower body portion 38b.
The first diameter D1 is smaller than the first diameter
D1. A landing 39 may be defined between the first and
the second portions 32a, 32b. The second portion 32b
may include a threaded portion 32c in the lower body
portion 38b. The rod set screw 35 is insertable through
the first opening 32 such that a head 35a of the rod set
screw 35 engages the landing 39 as a threaded portion
35b of the rod set screw 35 cooperates with the threaded
portion 32c of the first opening 32. As the head 35a en-
gages the landing 39 the compressible cutout 38 is com-
pressed to reduce a diameter of the rod passage 34 to
fix the implant housing 30 to the rod received within the
rod passage 34. The upper and lower body portions 38a,
38b are moved towards one another as the compressible
cutout 38 is compressed. This frictional engagement be-
tween the rod 100 and the implant housing 30 secures
the axial position of the rod 100 with respect to the implant
housing 30. It will be appreciated that this frictional en-
gagement also applies to the housing 20 detailed above.
[0034] The first implant passage 36a passes through
the upper and lower surfaces of the housing body 31 and
the second implant passage 36b is substantially orthog-
onal to the first implant passage 36a passing through the
side surfaces 31c of the housing body 31. The first and
second implant passages 36a, 36b are each in commu-
nication with the second opening 33. The first and second
implant passages 36a, 36b may be in communication
with one another. The second opening 33 is defined in a
front surface 31b of the housing body 31. As shown in
FIGS. 12 and 13, the front surface 31b may be oblique
to the rear surface 31 a; however, it is also contemplated
that the front surface 31 b may be parallel to the rear

surface 31 a. The first and second implant passages 36a,
36b and the second opening 33 function substantially
similar to the implant passage 36 and the second opening
33 detailed above while providing greater flexibility to the
positioning of the implant housing 30 relative to a flexible
implant (e.g., flexible implant 12) and a rod (e.g., spinal
rod 100).
[0035] With reference to FIGS. 14-17, yet another im-
plant housing 40 provided in accordance with the present
disclosure includes a housing body 41, a rod set screw
45, an implant set screw 47, and an implant chock 48.
The housing body 41 defines a first opening 42, a second
opening 43, a rod passage 44, and an implant passage
46. The rod passage 44 is sized and configured to receive
a portion of a rod (e.g., spinal rod 100) therein. The rod
passage 44 is in communication with the first opening
42. The rod passage 44 may be a U-shaped channel
through a surface of the housing body 41. In some em-
bodiments, the first opening 42 is parallel to the surface
of the housing body 41 through which the rod passage
44 passes as shown in FIG. 17. In other embodiments,
a portion of the rod passage 45 may form the first opening
42. The rod set screw 45 is insertable through the first
opening 42 such that that rod set screw 45 secures the
rod within the rod passage 44. The rod may be axially
and rotationally secured within the rod passage 44.
[0036] The implant passage 46 is sized and configured
to slidably receive the flexible implant 12 and is in com-
munication with the second opening 43. The implant pas-
sage 46 may be substantially orthogonal to the second
opening 43 as shown in FIG. 17. The implant chock 48
is positioned within the implant passage 46 and aligned
with the second opening 43. The implant chock 48 is
retained within the implant passage 46 by a chock pin 49
passing through side surfaces of the housing body 41
and the implant chock 48. The implant chock 48 may
rotate about the chock pin 49. The implant set screw 47
is insertable through the second opening 43 such that
the implant set screw 47 engages the implant chock 48.
In some embodiments, a portion of the implant set screw
47 engages the chock pin 49 such that the implant set
screw 47 is retained within the second opening 43 by the
cooperation of the chock 48 and the chock pin 49. For
example, the implant set screw 47 may include a thread-
ed portion 47a and an engagement portion 47b extending
from the threaded portion 47a. The engagement portion
47b defining recesses 49a to rotatably receive a portion
of the chock 48 or the chock pin 49. As the implant set
screw 47 is rotated, the engagement portion 47b engag-
es the chock 48 to fix the flexible implant 12 between the
chock 48 and a portion of the implant housing 41. As the
engagement portion 47b engages the chock 48, the
chock 48 may rotate such that a lead portion 48a of the
chock 48 is wedged into the flexible implant 12 to prevent
the flexible implant 12 from sliding within the implant pas-
sage 46. In some embodiments, the rotation of the chock
48 may permit the flexible implant 12 to slide in one di-
rection within the implant passage 46 to apply tension to
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a portion of the flexible implant 12 positioned about a
bony element (e.g., in the direction of arrow T in FIG. 15)
and prevent the flexible implant 12 from sliding in a sec-
ond direction opposite the first direction within the implant
passage 46 (e.g., in the direction opposite that of the
arrow T in FIG. 15).
[0037] Referring now to FIGS. 18-22, a tensioning in-
strument 50 may be used in accordance with the present
disclosure to tension the flexible implant 12 (FIG. 1) within
an implant housing (e.g., implant housings 20, 30, or 40).
The tensioning instrument 50 includes a tensioning
mechanism 51 and a clamping mechanism 60. The ten-
sioning mechanism 51 includes a tensioning body 52 de-
fining a longitudinal axis A-A. The tensioning body 52
includes arms 53 extending parallel to the longitudinal
axis A-A. The arms 53 terminate in fingers 54 that are
configured to engage a portion of the housing as detailed
below. The arms 53 may be pivotable away from the lon-
gitudinal axis A-A to engage the housing and lockable
when engaged with the housing. The tensioning body 52
further defines a threaded hole 55 along the longitudinal
axis A-A. The threaded hole 55 receives a tensioning
screw 56. The tensioning screw 56 includes a head 57
adjacent a proximal end thereof and a tensioning disc 58
adjacent a distal end thereof.
[0038] The clamping mechanism 60 includes a receiv-
er 62, a clamp base 64, and a clamp arm 66. The receiver
62 defines openings 62a sized to permit the arms 53 to
pass through the receiver 62. A pair of disc pins 63 are
received within the receiver 62 about the tensioning
screw 56 proximal to the tensioning disc 58 such that the
tensioning screw 56 is retained within the threaded hole
55 and fixed relative to the receiver 62 as shown in FIG.
21. The clamp base 64 is coupled to the receiver 62 by
a base screw 65. The clamp base 64 may include a pro-
trusion 64a align the clamp base with the receiver 62.
The clamp base 64 includes an arm mount 64b config-
ured to pivotally retain the clamp arm 66. A pivot screw
69 passes through the arm mount 64b and the clamp
arm 66 to retain the clamp arm 66 to the clamp base 64.
The clamp arm 66 includes an implant engagement por-
tion 67 to capture the flexible implant 12 between the
clamp arm 66 and the clamp base 64 as detailed below.
The implant engagement portion 67 may include teeth.
[0039] With reference to FIGS. 23-25, when the flexible
implant 12 is looped around a vertebral body B (FIG. 9B)
as detailed above, the tensioning instrument 50 may be
used to tension the flexible implant 12 before the implant
set screw (e.g., implant set screw 27, 37, 47) is tightened
to fix the flexible implant 12. As shown, the tensioning
instrument 50 is used with the implant housing 30; how-
ever, it should be appreciated that the tensioning instru-
ment 50 may be used with any of the implant housings
disclosed herein (e.g., implant housings 30, 30, or 40).
[0040] With particular reference to FIG. 23, the fingers
54 of the arms 53 engage the implant housing 30 to lon-
gitudinally fix the tensioning body 52 relative to the im-
plant housing 30. The ends of the flexible implant 12 are

passed through the first implant passage 36a of the im-
plant housing 30 and then passed between the clamp
arm 66 and the clamp base 64 with the clamp arm 66 in
a free position. In the free position, the flexible implant
12 is free to slide between the clamp base 64 and the
clamp arm 66. The tensioning screw 56 is rotated until
the receiver 62 is adjacent the implant housing 30 and
the head 57 is adjacent the tensioning body 52.
[0041] When the head 57 of the tensioning screw 56
is adjacent the tensioning body 52, the ends of the flexible
implant 12 are held or partially tensioned as the clamp
arm 66 is moved to the clamped position as shown in
FIG. 24. In the clamped position, the implant engagement
portion 67 captures the flexible implant between the
clamp arm 66 and the clamp base 64 to prevent the flex-
ible implant 12 from moving relative to the implant hous-
ing 30. With the clamp arm 66 is the clamped position,
the tensioning screw 56 is rotated within the tensioning
body 52 to move the clamping mechanism 60 away from
the implant housing 30 as shown in FIG. 25. The tension-
ing disc 58 of the tensioning screw 56 is fixed relative to
the receiver 62 to move the receiver 62 away from the
implant housing 30. As the receiver 62 moves away from
the implant housing 30, the clamp base 64 moves away
from the implant housing to tension the flexible implant
12 that is captured by clamp arm 66 and fixed relative to
the clamp base 64. When the flexible implant 12 is ten-
sioned, the implant set screw 37 may be tightened to fix
the flexible implant 12 relative to the implant housing 30.
When the flexible implant 12 is fixed to the implant hous-
ing 30, the tensioning instrument 50 may be removed
from the implant housing 30.
[0042] The tensioning instrument 50 may be removed
by trimming the excess portion of the flexible implant 12
as detailed above and removing the excess portion of
the flexible implant 12 with the tensioning instrument 50.
It will be appreciated, that the tensioning instrument 50
would retain the excess portion of the flexible implant 12.
The tensioning instrument 50 may also be removed by
releasing the flexible implant 12 by returning the clamp
arm to the free position before trimming the excess por-
tion of the flexible implant 12. The excess portion of the
flexible implant 12 may include the leader 16.
[0043] While several embodiments of the disclosure
have been shown in the drawings, it is not intended that
the disclosure be limited thereto, as it is intended that the
disclosure be as broad in scope as the art will allow and
that the specification be read likewise. Any combination
of the above embodiments is also envisioned and is with-
in the scope of the appended claims. Therefore, the
above description should not be construed as limiting,
but merely as exemplifications of particular embodi-
ments. Those skilled in the art will envision other modi-
fications within the scope and spirit of the claims append-
ed hereto.
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Claims

1. A flexible implant system comprising:

a flexible implant configured to loop around a
portion of a bony element;
an implant housing including a housing body de-
fining a rod passage and an implant passage,
the rod passage configured to receive a portion
of a rod, the implant passage receiving a portion
of the flexible implant; and
an implant set screw for engaging the flexible
implant to fix the flexible implant to the implant
housing.

2. The flexible implant system of claim 1, wherein the
implant set screw is for engaging the flexible implant
when the flexible implant is received within the im-
plant passage.

3. The flexible implant system of any of the preceding
claims, wherein the flexible implant includes a leader
coupled to an end of the flexible implant, the leader
made of a malleable metal.

4. The flexible implant system of claim 3, wherein the
leader is crimped to the flexible implant.

5. The flexible implant system of any of the preceding
claims, wherein the flexible implant includes a stiff-
ening wire bonded to the flexible implant along a por-
tion of the length of the flexible implant to increase
the rigidity of the flexible implant.

6. The flexible implant system of claim 5, wherein the
stiffening wire is internally bonded within the flexible
implant along the entire length of the flexible implant.

7. The flexible implant system of any of the preceding
claims, wherein the implant passage includes a first
implant passage and a second implant passage or-
thogonal to the first implant passage.

8. The flexible implant system of claim 7, wherein the
flexible implant is received in one of the first implant
passage or the second implant passage.

9. The flexible implant system of claims 7 or 8, wherein
the first implant passage is in communication with
the second implant passage.

10. The flexible implant system of any of the preceding
claims, wherein the housing body defines a cutout
in communication with the rod passage and the cut-
out is configured to compress and secure the rod
within the rod passage.

11. The flexible implant system of claim 10 further com-

prising a rod set screw and the housing body defining
a first opening orthogonal to the cutout for receiving
the rod set screw, the rod set screw compressing
the cutout when tightened within the first opening.

12. The flexible implant system of claim 11, wherein the
housing body has an upper body portion positioned
on one side of the cutout and a lower body portion
positioned on an opposite side of the cutout, the up-
per body portion moving towards the lower body por-
tion when the rod set screw compresses the cutout.

13. The flexible implant system of any of claims 1-9 fur-
ther comprising a rod set screw configured to engage
a rod disposed within the rod passage to fix the rod
relative to the implant housing.

14. The flexible implant system of any of the preceding
claims further comprising a tensioning instrument
configured to tension the flexible implant, the ten-
sioning instrument including a tensioning screw and
a clamping mechanism, the clamping mechanism in-
cluding a clamp arm having a free position, wherein
the flexible implant is free to slide through the clamp-
ing mechanism, and a locked position, wherein the
flexible implant is fixed relative to the clamping mech-
anism, the tensioning screw moving the clamping
mechanism away from the implant housing to ten-
sion the flexible implant when the clamping mecha-
nism is in the locked position.
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