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(138) having a pair of first projections (146) and the second arm (138) having a pair of second projections (148). The pair of first
projections (146) and the pair of second projections (148) are disposed on opposing sides of an open side (144). The anchor
(150) Includes a blade (154) that iIs movable between a first position and a second position. The blade (154) is disposed to engage
the first surface (147) and deflect as the anchor (150) iIs moved from the first position to the second position. Wherein the blade

(154) Is at least partially disposed between one of the pair of first projections (146) and the center portion (136) when the anchor
(150) Is In the second position.
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(57) Abstract: A spinal interbody device (20) is provided
having a cage (114) and an anchor (150). The cage (114)
includes a center portion (136) with at least one surface
(147). A first arm (138) and a second arm (138) extend
from the center portion (136) with the first arm (138) hav-
ing a pair of first projections (146) and the second arm
(138) having a pair of second projections (148). The pair of
first projections (146) and the pair of second projections
(148) are disposed on opposing sides of an open side (144).
The anchor (150) includes a blade (154) that 1s movable
between a first position and a second position. The blade
(154) 1s disposed to engage the first surface (147) and de-
flect as the anchor (150) 1s moved from the first position to
the second position. Wherein the blade (154) is at least par-
tially disposed between one of the pair of first projections
(146) and the center portion (136) when the anchor (150) is
in the second position.
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SPINAL INTERBODY DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Application No. 13/284214, filed on

October 28, 2011, which 1s mncorporated herein by reference 1 its entirety.

BACKGROUND OF THE INVENTION

[0001] The subject matter disclosed herein relates to an spinal interbody device, such
as that used 1in lumbar or cervical spine procedures for example, and 1n particular relates to a
stand-alone spinal interbody device having a fixation system.

[0002] Spinal mterbody devices are common m spine procedures today. These
devices encompass many products 1 the marketplace. Implants are constructed from PEEK,
titanium and various other materials and have been designed for insertion through anterior,
posterior and lateral approaches. Typically, interbody devices require additional fixation to
create a fusion across the intended vertebral level. In lumbar surgery, this supplemental
fixation can mclude an anterior plate or pedicle screws and rods mserted posteriorly in a 360°
procedure. Studies have shown that interbody devices have poor outcomes when they are not
combined with a method of fixation.

[0003] One type of spinal interbody device 1s called a stand-alone. This type of
implant consists of an mterbody device and a means of fixation all in one. Typically this
fixation has been accomplished using screws that are placed through the implant and fixed at
oblique angles to the adjacent superior and inferior vertebrae. This method requires
considerable access due to the extreme angle of insertion for the screws.

[0004] While existing spinal interbody devices are suitable for therr intended
purposes, improvements may be made. In particular, it 1s desirable to have a stand-alone
spinal interbody device with an integrated fixation system that may be readily implanted

while reducing the access space needed by a surgeon during a spinal procedure.

BRIEF DESCRIPTION OF THE INVENTION

[0005] According to one aspect of the invention, a spinal interbody device 1s
provided. The device includes a cage having a center portion with at least one surface. An
anchor having at least one blade 1s provided and 1s movable between a first position and a

second position. The at least one blade 1s disposed to engage the at least one surface and
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deform as the anchor 1s moved from the first position to the second position. A locking
means for coupling the anchor to the cage.

[0006] According to another aspect of the mvention, a spinal interbody device 1s
provided. The device includes a cage having a first member coupled to a second member.
The first member has a center portion with a first arm and a second arm extending from
opposing ends, the center portion further having a first surface and a second surface. The
first arm has at least one first projection on an end opposite the center portion and the second
arm having at least one second projection an end opposite the center portion, the first arm and
second arm defining an open side. An anchor 18 provided having a body with at least one
blade extending from one side, the anchor being movable between a first position and a
second position. The at least one blade 1s disposed to contact the first surface when the
anchor 18 moved from the first position to the second position, wherein the at least one blade
1s at least partially disposed between the at least one first projection and the center portion
when the anchor is in the second position.

[0007] According to yet another aspect of the invention, a spinal mterbody device 1s
provided having a cage. The cage includes a first contact surface and a second contact
surface. The cage further includes a first portion and a second portion arranged substantially
parallel with the first portion. A third portion 1s disposed between the first portion and the
second portion, the third portion having at least one surface thercon, the third portion having
a first opening extending therethrough, the first opening being substantially parallel to the
first portion. An anchor 1s provided having at least one arm arranged to removably couple
with the first opening. The anchor further having at least one blade arranged to engage the at
lecast one surface as the at least one arm 1s moved toward the first opening, wherein the at
lcast one blade cooperates with the at least one surface to deform the at least one blade past
the first contact surface when the at least one arm 1s coupled to the first opening.

[0008] These and other advantages and features will become more apparent from the

following description taken m conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWING

[0009] The subject matter, which 1s regarded as the invention, 1s particularly pointed
out and distinctly claimed 1n the claims at the conclusion of the specification. The foregoing
and other features, and advantages of the mvention are apparent from the following detailed

description taken 1 conjunction with the accompanying drawings in which:
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[0010] FIG. 1 1s a perspective view of a cage for a spinal interbody device in
accordance with an embodiment of the invention;

[0011] FIG. 2 1s a top view of the cage of Figure 1;

[0012] FIG. 3 1s a perspective view of an anchor for use with the cage of Figure 1;

[0013] FIG. 4 1s another perspective view of the anchor of Figure 3;

[0014] FIG. 5 1s a side sectional view of a spinal interbody device in a first position;

[0015] FIG. 6 1s a perspective view of the spinal interbody device of Figure 5 with the
anchor 1n a second or deployed position;

[0016] FIG. 7 1s another perspective view of the spinal interbody device of Figure 6;

[0017] FIG. 8 1s a side view of the spinal mterbody device of Figure 6;

[0018] FIG. 9 1s a perspective view of the spinal iterbody device of Figure 5 coupled
to a surgical tool;

[0019] FIG. 10 1s a perspective view of the spinal mterbody device of Figure 9 with a
surgical tool housing removed,;

[0020] FIG. 11 1s a perspective sectional view of the spinal mterbody device of Figure
9

[0021] FIG. 12 1s a perspective view of a cage for a spinal interbody device 1n
accordance with another embodiment of the invention;

[0022] FIG. 13 1s a top view of the cage of Figure 12;

[0023] FIG. 14 1s an anterior view of the cage of Figure 12;

[0024] FIG. 15 1s a perspective view of an anchor for use with the cage of Figure 12;

[0025] FIG. 16 1s a top view of the anchor of Figure 15;

[0026] FIG. 17 1s a side view of the anchor of Figure 15;

[0027] FIG. 18 1s a side sectional view of the spinal interbody device with the anchor
of Figure 15 being inserted mto the cage of Figure 12;

[0028] FIG. 19 1s a perspective view of the spinal interbody device with the anchor of
Figure 15 fully mserted;

[0029] FIG. 20 1s a top view of the spinal interbody device with the anchor of Figure
15 fully inserted;

[0030] FIG. 21 1s a side view with the superior vertebrae and the inferior vertebrae
illustrated in phantom line of the spinal mterbody device of Figure 19;

[0031] FIG. 22 1s a perspective view of a cage for a spinal interbody device 1n

accordance with another embodiment of the invention; and,

[0032] FIG. 23 1s a top view of the cage of Figure 22.
3
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[0033] The detailed description explains embodiments of the invention, together with

advantages and features, by way of example with reference to the drawings.

DETAILED DESCRIPTION OF THE INVENTION

[0034] Referring to Figures 1 — &, an embodiment of a spinal interbody device 20 1s
shown. The device 20 includes a cage 22 and a fixation device, such as anchor 24. The cage
22 can be used alone with supplemental fixation, such as rods and screws or a plate for
example, or with the included anchor 24, thereby providing a stand-alone design. The cage
22, can be constructed of various biocompatible materials including, but not limited to,
titantum or a polymer such as polyetheretherketone (PEEK) for example. With the anchor 24
in place, the spinal mterbody device 20 would be placed between the adjacent vertebrae after
the partial or complete disc removal as illustrated m Figure 21. As will be discussed 1in more
detail below, once the cage 22 1s 1n place within the patient, the anchor 24 would be deployed
to couple the cage 22 into the adjacent superior and inferior vertebral bodies 26, 28 (Figure
21), thereby securing the implant 1n place. Thus the spinal mnterbody device 20 provides
advantages 1n that supplemental fixation, such as pedicle screws and rods or an anterior plate
for example, and its associated increased surgical time, 1s obviated. Further, the cage 22 may
include an optional opening 30 that may be used for autograft or alternative biomaterials to
facilitate bone in-growth. The surgeon may utilize a tool or tools to facilitate the insertion of
the spmal mterbody device 20 to both place the spinal interbody device 20 and provide a
means for deployment of the anchor 24.

[0035] It should be appreciated that while the cage 22 1s 1llustrated with the opening
30, this 1s for exemplary purposes and the claimed invention should not be so limited. For
example, m different applications, 1t may be desirable to have the cage 32 be substantially
solid for example. While the embodiments herein discusses the spinal procedures with
respect to an anterior msertion approach, the claimed invention may also be used m other
spinal procedures, such as but not limited to posterior msertion and lateral msertion for
example.

[0036] As used herein the term “anterior’ refers to the front side from the perspective
of the patient, while the term “posterior” refers the backside from the perspective of the
patient. Further, as used herein, the term “superior” means closer to the head of the patient
and “inferior” means closer to the feet of the patient.

[0037] The cage 22 1s a member sized and shaped to tightly fit between vertebrace.

The cage 22 may taper from the anterior side 32 to the posterior side 34 to match patient

4
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anatomy. The cage 22 may also have a curved top contact surface 36 and a substantially flat
bottom contact surface 38. In one embodiment, the top contact surface 36 and bottom contact
surface 38 include a plurality of optional tecth or grooves 40 that engage the adjacent
superior and mferior vertebrae to assist in maintaining the spinal interbody device 20 1n

place.

[0038] It should be appreciated that the curvature, taper, or angle between the contact
surfaces 36, 38 may be varied to match the patient anatomy. The height, or distance between
the contact surfaces 36, 38 may also be changed to match the patient anatomy. Further, while
the contact surfaces 36, 38 are illustrated as being substantially flat on one side and curved on
the other, other profiles may be used, including but not limited to parallel, tapered, concave
or convex surfaces for example. Additionally, the cage 22 may be substantially cylindrical,
such as that shown m United States Patent 5,782,919, which 1s incorporated by reference in
its entirety.

[0039] In the one embodiment, the cage 22 1s a generally U-shaped body having a
first portion 42 and a second portion 44 connected on the posterior side 34 by a wall 46. A
center portion 48 iterconnects the first portion 42 and the second portion 44 to define the
opening 30. The center portion 48 1s offset from the anterior side 32 to define an area with an
open side 50. As will be discussed 1n more detail below, the center portion 48 1s offset a
sufficient distance, and the open side 50 1s sized, to recerve the anchor 24 when in the
deployed position.

[0040] The first portion 42 and the second portion 44 cach include an opening 52, 54
adjacent the open side 50. The openings 52, 54 may have threaded portions that allow the
cage 22 to be coupled with a tool 56 (Figures 9-11). In one embodiment, the openings 52, 54
intersect with the open area adjacent the open side 50. It should be appreciated that this
allows the device 20 to be smaller, such as for use in cervical spine procedures for example.
In other embodiments, such as with a lumbar spinal procedure, the cage 22 may be larger and
the openings 52, 54 may be completely enclosed by the first portion 42 and the second
portion 44.

[0041] The center portion 48 includes a first surface 58 and a second surface 60. As
will be discussed 1n more detail below, the first ramp surface 58 and second ramp surface 60
arc angled to deflect a blade portion of the anchor 24 into the adjacent vertebrac. In one
embodiment, the surfaces 58, 60 are disposed at 75 degrees relative to a horizontal plane
extending through the center of the cage 22 (e.g. parallel to the bottom contact surface 38).

In one embodiment, the surfaces 58, 60 are substantially mirror images of cach other on

S
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opposing sides of the horizontal plane. The center portion 48 further includes an opening 62.
In one embodiment, the opening 62 1s a generally rectangular opening that tapers such that
the areca of the opening adjacent the surfaces 58, 60 1s larger than the distal end.

[0042] An embodiment of an anchor 24 1s shown i Figures 3 — 4. The anchor 24
includes a body 64 having a first blade 66 and a second blade 68 extending from one side. In
on¢ embodiment, the body 64 has a semi-cylindrical shaped anterior side. The anchor 24
may be made from a metal such as stainless steel or titanium for example. The body 64 1s
sized to be recerved within the open side 50 of the cage 22. The body 64 may mclude a
threaded opening 70 located centrally along the width of the body 62. As will be discussed 1n
more detail below, the threaded opening 70 allows the anchor 24 to be coupled to a tool for
insertion or removal of the anchor 24 from a patient. In one embodiment, the body 64
includes a pair of semi-cylindrical slots 72 disposed on e¢ach end. The slots 72 are sized and
positioned to allow one or more rods 100 (Figure 10) from the tool 56 to extend past the
anchor 24 mto the cage 22.

[0043] Each of the blades 66, 68 1s generally curved along the length of the blade and
may also be tapered such that the distal end 47 of the blades 66, 68 are narrower than the end
adjacent the body 64. The blades 66, 68 may also have a generally uniform thickness. In
some embodiments, the curvature of the blades 66, 68 may not be constant and the curvature
may change along the length of the blade 66, 68. The curvature of the blades 66, 68 1s
arranged such that the distal end 47 1s curved away from a centerline 76. The distal end 74
may mclude an edge 78 that facilitates the insertion of the blades 66, 68 into the vertebrac. As
will be discussed 1n more detail below, a surface 80 adjacent the edge 78 engages the surfaces
58, 60 allowing the blades 66, 68 to slide past and extend away from the cage 22. In one
embodiment, the blades may include a semi-cylindrical surtace 98 disposed along cach side
between the body 64 and the edge 78. The semi-cylindrical surfaces 98 are disposed co-
axially with the slots 72 to provide clearance for rods 100 when the anchor 24 1s coupled to
the tool 56.

[0044] Each blade 66, 68 includes an opening 82 that extends through the thickness of
the blade 66, 68 adjacent the body 64. Disposed within the opening 82 1s at least one arm 84.
In one embodiment, the anchor 24 has two arms 84, 86 extending from the body 64 within
the opening 82. Each arm 84, 86 has a generally narrow body portion 88 with a head portion
90 on a distal end from the body 64. The head portion 90 includes an angled surface 92 that
extends transverse to the surface of the blades 66, 68. Adjacent the angled surface 92 1s a

latching surface 94 that extends between the angled surface 92 and the body portion 88. As
6
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will be discussed in more detail herein, the arms 84, 86 form a locking means for coupling
the anchor 24 to the cage 22. To couple the anchor 24 and the cage 22, the surface 92
engages the sidewalls of opening 62, and the latching surface 94 engages a cage surface 96
(Figure 6) when the anchor 24 1s moved to the deployed or second position.

[0045] The anchor 24 and cage 22 are configured to mterlock together when mserted
into position providing a means for securing the device 20 and its components to the adjacent
vertebrae. The anchor 24 1s slidably movable with respect to the cage 22 as shown in Figures
5 — 8. In general, the anchor 24 and cage 22 are arranged 1n a co-lincar fashion with the arms
84, 86 aligned with the opening 62. The anchor 24 starts m a first position (Figure 5) with
the edge 78 and the surface 80 of cach blade 66, 68 being positioned adjacent the ramp
surfaces 58, 60. As the anchor 24 1s moved from the first position, the surface 80 and the
bottom surface 102 of the blades 66, 68 slide along the surfaces 58, 60 respectively to the
deployed or second position (Figures 6 — 8). In the second position, the blades 66, 68 extend
past the contact surfaces 36, 38.

[0046] It should be appreciated that when the anchor 24 1s made from a material, such
as titantum for example, that has a defined stress-strain curve with an elastic range and a
plastic range, this deflection movement of the blade 66, 68 may plastically deform the blades
66, 68. As used herein, elastic deformation means that the stress on the material does not
exceed the materials elastic limit, therefore the article may be repeatedly deformed and the
article will return to 1ts original shape. Once the elastic limit 1s exceeded, however, the
material plastically deforms and the article does not return to its original shape. In one
embodiment, the blades 66, 68 are arranged to plastically deform as anchor 24 1s moved from
the first position to the second position. By plastically deforming the blades 66, 68,
advantages are gained in obviating the need for a locking arrangement, such as serrated teeth
for example, to secure the anchor 24 to the adjacent vertebrae.

[0047] In addition to the deflection of the blades 66, 68, as the anchor 24 moves from
the first position to the second position, the head portion 90 remains relatively undeformed
since 1t does not contact the surface 58, 60. Rather, the head portion 90 enters the opening
62. As the anchor continues to move towards the second position, the angled surface 92
contacts the sidewall 104 of opening 62. The continued movement causes the arms 84, 86 to
deflect, substantially in plane, until the latching surface 94 extends past the cage surface 96.
At this point, the elasticity of the arms 84, 86 causes the arms to deflect back allowing the
latching surface 94 to engage the cage surface 96 (Figure 7). It should be appreciated that
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when the surfaces 94, 96 are engaged, the anchor 24 1s secured to the cage 22 and the anchor
will not move towards the first position under normal operating conditions.

[0048] It should be appreciated that while the blades 66, 68 are shown as having a
curvature along the entire length of the blade, this 1s for exemplary purposes and the claimed
invention should not be so limited. In other embodiments, the blades 66, 68 may be straight
(¢.g. parallel to the centerline 76) and have a curved distal end. In this embodiment, the
center portion 48 may have a single surface that engages the blades rather than a pair of
surfaces 58, 60.

[0049] It should be further appreciated that while the locking means 1s described with
respect to the arms 84, 86, other means for coupling the anchor to the cage may also be used.
In one embodiment, a threaded fastener may be inserted into opening 70 and engage a
threaded opening 62 1 the center portion 48.

[0050] Referring now to Figures 9 — 11, an embodiment of a surgical tool 56 1s shown
for use with a spinal interbody device 20. The tool 56 includes a housing 104 having an
opening 110 sized to receive the anchor 24. The housing 104 includes openings 1n an
opposite end sized to recerve rods 100. The rods 100 are sized to fit within the openings
formed by the slots 72 and opening 52 of device 20. The rods 100 may have a threaded end
that allows the rods 100 to couple with the cage 22 within the openings 52 and slots 72. The
housing 104 also includes an opening for a pusher rod 106. The pusher rod 106 may have a
threaded end sized to couple with the threaded opening 70 of the anchor 24. The housing 104
may also have a notched area 108 that receives the anterior side 32 of the cage 22. The rods
100 and pusher rod 106 are coupled to slide relative to the housing 104.

[0051] When 1n the first position, the anchor 24 1s at least partially within the opening
110. Once the surgeon has properly prepared the patient to receive the device 20, the tool 56
may be used to position the cage 22 in the desired location in between the vertebrae. Once the
cage 22 18 positioned, the pusher rod 106 1s actuated to linearly slide the anchor 24 from the
opening 110 and deployed towards the second position. In one embodiment, the pusher rod
106 may have a step 112 that can act as a positive stop against the housing 104 when the
anchor 24 1s m the second position. As the anchor 24 1s moved, the blades 66, 68 deflect and
the latching surfaces 94 engage to couple the anchor 24 to the cage 22 and the device 20 to
the adjacent vertebrac 26, 28 (Figure 21).

[0052] With the anchor 24 secured to the cage 22, the surgeon may then uncouple the
pusher rod 106 from the threaded opening 70. Thereafter, the rods 100 may be uncoupled
from the cage 22 allowing the tool 56 to be removed from the patient with the device 20 1n

8
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place. In some circumstances, the surgeon may desire to remove or reposition the device 20.
In this circumstance, the surgeon may reattach the tool 56 to the device 20 by coupling the
rods 100 to the cage 22 and the pusher rod 106 to the anchor 24. With the tool 56 and the
device 20 coupled, the surgeon may then actuate (e.g. pull) the pusher rod 106 away from the
patients spine with sufficient force to cause the arms 84, 86 to detlect and disengage the
latching surface 94 from the cage surface 96. Thus the msertion of device 20 1s reversible
without having to resort to any cutting or machining of material from the device 20 within the
patient.

[0053] It should be appreciated that while this embodiment 1llustrates a single
surgical tool 56, i other embodiments, multiple surgical tools may be used for msertion,
deployment, retraction, and/or removal. Further, 1t should be appreciated that the rods 100
and pusher rod 106 may be actuated by any suitable mechanism, mcluding but not limited to
a rotatable knobs, electrical motors, spring-loaded mechanisms and the like.

[0054] Referring now to Figures 12 — 20, another embodiment of a spinal interbody
device 20 1s shown having a two piece cage 114. The cage 114 includes a posterior member
116 and an anterior member 118. The posterior member 116 may be constructed of various
biocompatible materials including, but not limited to titanium or a polymer such as
polyetheretherkentone (PEEK) for example. The posterior member 116 may generally taper
from the interface with the anterior member 118 to a posterior side 120. The posterior
member 116 may also have a curved top contact surface 122 and a substantially flat bottom
contact surface 124. The surfaces 122, 124 may mclude a plurality of optional teeth or
ogrooves 127 that engage the adjacent superior and inferior vertebrae to assist in maintaining
the spmal mterbody device 20 1n place.

[0055] It should be appreciated that the curvature, taper, or angle between the contact
surfaces 122, 124 may be varied to match the patient anatomy. The height, or distance
between the contact surfaces 122, 124 may also be changed to match the patient anatomy.
Further, while the contact surfaces 122, 124 are 1llustrated as being substantially flat on one
side and curved on the other, other profiles may be used, including but not limited to parallel,
tapered, concave or convex surfaces for example. Additionally, the posterior member may be
substantially semi-cylindrical 1n shape.

[0056] The posterior member 116 forms a generally U-shaped body having an edge
portion 126 along the posterior side 120 and a pair of arms 128 that extend to couple with the
anterior member 118. The posterior member 116 and anterior member 118 cooperate to

define an opening 130. In one embodiment, the posterior member 116 1s a solid member
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without an opening 130. In the exemplary embodiment, the posterior member 116 includes a
slot 132 that 1s sized to recerve a projection 134 on the anterior member 118. The anterior
member 118 may be coupled to the posterior member 116 by any suitable means, such as a
press fit, adhesive or a mechanical fastener. As discussed above, the opening 130 may be
filled with an autograft or other biocompatible material to facilitate fusion of the vertebrae.

[0057] The anterior member 118 may have a generally H-shaped body with a center
portion 136 and a pair of anterior arms 138. In the exemplary embodiment, the anterior
member 118 18 made from a bio-compatible metal material such as but not limited to
titanium. As discussed above, in one embodiment, the anterior member 118 may have a pair
of posterior projections 134 that engage slots 132 1n the arms 128 to couple the posterior
member 116 and the anterior member 118. It should be appreciated that the anterior member
118 and the posterior member 116 may be coupled to each other using a variety of means,
including but not limited to press-fit, bonding, mechanical fastening, and insert molding for
example.

[0058] Each of the anterior arms 138 includes an opening 140, 142 adjacent an open
side 144. The openings 140, 142 may include threaded portions that allow the cage 114 to be
coupled with the tool 156. Adjacent the openings 140, 142, the anterior member 118 has
pairs of projections 146, 148 on the ends of the arms 138 that extend parallel to the center
portion 136. As will be discussed in more detail below, the projections 146, 148 assist in
fixing the anchor 1n place after deployment of the anchor.

[0059] The center portion 136 includes a first surface 147 and a second surface 149
separated by a planar surface 151. As will be discussed in more detail below, the surfaces
147, 149 are curved such that as the blade of the anchor contacts the surtaces 147, 149 the
blades are deflected mto the adjacent vertebrae. In one embodiment, the surfaces 147, 149
arc mirror 1mages of cach other on opposing sides of a horizontal plane. In another
embodiment, the surfaces 147, 149 are planar surfaces disposed on an angle.

[0060] In one embodiment, the posterior member 116 defines the four sides of the
opening 130 and the anterior member 118 couples to the side of the posterior member 116
adjacent the opening 130. In another embodiment, the opening 130 1s a circular, oval,
clliptical or other shape having a continuous curved surface that 1s defined by the posterior
member 116, the anterior member 118 or a combination of both.

[0061] An exemplary anchor 150 1s shown 1n Figures 15 — 17. The anchor 150
includes a body 152. A first blade 154 and a second blade 156 extend from opposing sides of

the body 152. The anchor 150 may be made from a metal such as staimnless steel or titanium
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for example. The body 152 may include a threaded opening 158 located centrally along the
width of the body 152. The threaded opening may be configured to releasably couple with a
tool, such as pusher rod 106 for example. The body 152 1s sized to fit within the open side
144 with the end portions 160, 162 and has a height sized to fit between the projections 146,
148 respectively. The ends 160, 162 include a semi-circular surfaces 164 that are sized to
allow the rods 100 of tool 56 to extend past the anchor 150 and engage the cage 114.

[0062] In one embodiment, the body 152 may include a surface 153 disposed on an
opposite side from the opening 158 disposed between the blades 154, 156. The surface 153 18
arranged to contact the planar surface 151 to provide a stop surface that prevents further
insertion of the anchor 150 mto the cage 114.

[0063] In the exemplary embodiment, the blades 154, 156 are mirror 1mages of each
other. Each blade 154, 156 includes a generally planar surface 166 and a rib portion 168.
The planar surface 166 has a profile (Figure 16) such that the distal end 170 widens as the
blade 154, 156 extends toward the body 152 until reaching edge 172. At edge 172, the blade
154, 156 steps mmward, decreases in width and then tapering outward along surtace 174 until
reaching the body 152. As will be discussed 1 more detail below, the step formed at edge
172 decreases the width of the blade 154, 156 to be less than the distance between the
projections 146 for the blade 154 and also less than the distance between the projections 148
for blade 156. In other words, the portion of the blade 154, 156 adjacent surface 174 will not
pass between the respective projections 146, 148 until the body 152 1s substantially
positioned within the open side 144 (See Figure 20). This provides advantages in allowing
the surgeon to casily retract the blade 154, 156 prior to full imsertion. By changing the angle
of the taper of surface 174, the fixation point (i.e. the point where the blade will not retract
from the cage without a tool) for the blade 154, 156 may be altered. Further, the surface
formed at edge 172 provides a resistance to retraction when inserted mto the vertebrae.

[0064] It should be appreciated that in some embodiments, the blades 154, 156 are
straight without a tooth portion or edge 172. In still other embodiments, the blades 154, 156
are tapered along the length from the distal end 170 to the body 152. In still other
embodiments, the blade may include a serrated edge.

[0065] The rib 168 1s sized to fit in between the projections 146, 148 such that when
the anchor 150 1s in the deployed position, the rib 168 will be disposed between the
projections 146, 148. The thickness and width of the rib 168 may be altered to provide the
desired amount of stiffness and resistance. Opposite the rib 168, the blades 154, 156 have a
generally planar surface that tapers adjacent the distal end 170. The tapered surface 175
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provides advantages 1n assisting the initial deflection of the blades and 1 penetrating the
adjacent vertebrae.

[0066] It should be appreciated that while embodiments herein describe the anchor
150 having a rib 168 extending along the length of the blades 154, 156, 1n other
embodiments, the blades 154, 156 have no rib but have a planar or curved surface. In still
other embodiments, instead of a distinct rib, the blades 154, 156 may increase mn thickness
from the edge to the center portion of the blade.

[0067] The anchor 150 1s configured to be inserted through the open end 144 of cage
114 (Figure 18). The blades 154, 156 extend past the projections 146, 148 until contacting
the surfaces 147, 149. It should be appreciated that the distance between the blades 154, 156
1s sufficient to allow the distal end 170 of each blade 154, 156 to contact the surfaces 147,
149 and not the planar surface 151. Once the blades 154, 156 contacts the surfaces 147, 149,
further movement of the anchor 150 results 1n the blades 154, 156 detlecting to slide past the
center portion 136 and mto the adjacent vertebrae.

[0068] In the exemplary embodiment, the anchor 150 1s made from a material, such
as titantum for example, that has a defined stress-strain curve with an elastic range and a
plastic range. As discussed above, once the elastic limit 1s exceeded, the material plastically
deforms and does not return to its original shape. As the anchor 150 18 moved against the
center portion 136, the blades 154, 156 deform, bend or deflect. In the exemplary
embodiment, this deflection continues causing a plastic deformation of the blades 154, 156 as
the body 152 approaches and enters the open side 144. The plastic deformation of the blades
154, 156 provides advantages 1n retamning the anchor 150 and preventing movement 1n the
reverse direction.

[0069] As discussed above, the anchor 150 and cage 114 are configured to interlock
together when inserted mto position by means of the projections 146, 148 and the surface 166
adjacent the body 152. Since the arca of surface 166 adjacent the body 152 1s wider than
space between the projections 146, 148, the surface 166 will deflect into the space between
the projections 146, 148 and the center portion 136. As a result, once the anchor 150 1s
inserted and the surface 166 1s moved past the edge of the projections 146, 148, the anchor
150 will be mterlocked with the cage 114. In this position, the anchor 150 will not translate
or move laterally in the reverse direction without the assistance of a tool that can overcome
the resistance of the plastic deformation in the blade. It should be appreciated that the point

where the anchor 150 and cage 114 form an mterlocking configuration may be changed by
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adjusting the shape of the blades 154, 156 to move the point where the surface 174 1s wider
than the space between the projections 146, 148.

[0070] It should be appreciated that the spinal interbody device 20 1llustrated in
Figures 12 — 20 may be inserted using a tool such as surgical tool 56 shown 1n Figures 9 — 11.
The rods 100 are sized to fit within the openings 140, 142 and the surfaces 164. The pusher
rod 106 couples with the opening 158. The cage 114 and anchor 150 are sized to cooperate
with the housing 104 such that the anchor 150 1s at least partially disposed within the housing
104 and the cage 114 1s engaged with the end of the housing 104 during msertion.

[0071] It should be appreciated that while the blades 154, 156 are shown as having a
curvature along the entire length of the blade, this 1s for exemplary purposes and the claimed
invention should not be so limited. In other embodiments, the blades 154, 156 may be
straight with a curved distal end. In this embodiment, the center portion 136 may have a
single surface that engages the blades rather than a pair of surfaces 147, 149.

[0072] It should be further appreciated that while the locking means 1s described with
respect to the blades 154, 156 being arranged between the projections 146, 148 and the center
portion 136, other means for coupling the anchor to the cage may also be used. In one
embodiment, a threaded fastener may be nserted into opening 158 and engage a threaded
opening (not shown) in the center portion 136.

[0073] Referring now to Figures 22 and 23 another embodiment of cage 114 1s shown
having the posterior member 116 coupled to the anterior member 118. In this embodiment,
the anterior member 118 includes a slot 180 that extends along a side opposite the surfaces
147, 149. The slot 180 includes a lower stop surface (not shown) on the mferior side of the
cage 114. In one embodiment, the slot 180 includes curved surfaces 182, 184 that define an
S-shaped surface on each end of the slot.

[0074] The posterior member 116 includes a wall 186 opposite the posterior side 120.
The wall 186 cooperates with the posterior side 120 and the arms 128 to define the opening
130. The ends 188 of the wall 186 are curved to substantially match the surfaces 182, 184 of
the slot 180. To assemble the cage 114, the wall 186 1s aligned with the slot 180 and shid into
the slot 180 until the bottom of the wall engages the stop surface at the bottom of the slot 180.
In one embodiment, there 1s a small interference fit between the wall 186 and the slot 180 and
the posterior member 116 18 coupled to the anterior member 118 by a press fit.

[0075] The spinal mterbody device 20 provides advantages that include the rigid
fixation of the stand-alone implant. The spinal mterbody device 20 provides additional

advantages 1n resisting motion typically seen in the spinal column such as lateral bending,
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torsion and extension. The rigidity afforded by this spinal interbody device 20 fixes the
adjacent superior and mferior vertebral bodies together allowing for a fusion to occur across
the spmal segment. The spmal interbody device 20 provides additional advantages in that the
anchor may be moved 1n both directions to allow deployment, removal, or repositioning. The
spinal mterbody device 20 also provides advantages 1n that a single surgical tool may be used
to insert, deploy, and remove the implant. The spinal interbody device 20 provides further
advantages 1n that it may be used from an anterior, a lateral or a posterior direction. The
spinal interbody device 20 provides further advantages in that it may be used in cervical or
lumbar procedures.

[0076] While the invention has been described 1n detail m connection with only a
[imited number of embodiments, 1t should be readily understood that the mvention 1s not
l[imited to such disclosed embodiments. Rather, the mvention can be modified to incorporate
any number of variations, alterations, substitutions or equivalent arrangements not herctofore
described, but which are commensurate with the spirit and scope of the mvention.
Additionally, while various embodiments of the invention have been described, 1t 1s to be
understood that aspects of the invention may include only some of the described
embodiments. Accordingly, the mnvention 1s not to be seen as limited by the foregoing

description, but 1s only limited by the scope of the appended claims.
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CLAIMS:

1. A spinal interbody device (20) comprising:

a cage (114) having a center portion (136) with at least one surface (147);

an anchor (150) having at least one blade (154) and movable between a first position
and a second position, the at least one blade (154) disposed to engage the at least one surface
(147) and deform as the anchor (150) 1s moved from the first position to the second position;
and,

a locking means for coupling the anchor (150) to the cage (114).

2. The device (20) of claim 1 wherein:

the cage (114) includes a first arm (138) and a second arm (138) extending from the
center portion (136), the first arm (138) having a pair of first projections (146) and the second
arm having a pair of second projections (148), the pair of first projections (146) and the pair
of second projections (148) being disposed on opposing sides of an open side (144);

the anchor (150) 1s si1zed to be received 1n the open side (144); and,

the locking means formed by at least partially disposing the at least one blade (154)
between at least one of the pair of first projections (146) and the center portion (136) when
the anchor (150) is in the second position.

3. The device (20) of claim 2 wherein:

the at least one surface (147) includes a first surface (147) and an opposing second
surface (149); and,

the at least one blade (154) includes a first blade (154) and a second blade (156), the
first blade (154) being disposed to engage the first surface (147) and the second blade (156) 1s
disposed to engage the second surface (149), wherein the first blade (154) 1s at least partially
disposed between one of the pair of first projections (146) and the center portion (136) and
the second blade (156) being at least partially disposed between the other of the pair of first
projections (146) and the center portion (136) when the anchor (150) 1s 1 the second
position.

+, The device (20) of claim 3 wherein the first blade (154) 1s at least partially
disposed between one of the pair of second projections (148) and the center portion (136) and
the second blade (156) 1s at least partially disposed between the other of the pair of second
projections (148) and the center portion (136) when the anchor (150) 1s 1 the second
position.

5. The device (20) of claim 3 wherein the first surface (147) and the second

surface (149) are curved.
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0. The device (20) of claim 2 wheren the first arm (138) includes a first opening
(140) disposed on an end and the second arm (138) includes a second opening (142) disposed
on an end.

7. The device (20) of claim 1 wherein the cage (114) includes a posterior
member (116) coupled to the center portion (136).

8. The device (20) of claim 1 wherein the at least one blade (154) plastically
deforms as the anchor (150) moves from the first position to the second position.

9. A spinal interbody device (20) comprising:

a cage (114) having a first member (118) coupled to a second member (116), the first
member (118) having a center portion (136) with a first arm (138) and a second arm (138)
extending from opposing ends, the center portion (136) further having a first surface (147)
and a second surface (149), the first arm (138) having at least one first projection (146) on an
end opposite the center portion (136) and the second arm (138) having at least one second
projection (148) an end opposite the center portion (136), the first arm (138) and the second
arm (138) defining an open side (144); and,

an anchor (150) having a body (152) with at least one blade (154) extending from one
side, the anchor (150) being movable between a first position and a second position, the at
lcast one blade (154) being disposed to contact the first surface (147) when the anchor (150)
1s moved from the first position to the second position, wherein the at least one blade (154) 1s
at least partially disposed between the at least one first projection (46) and the center portion
(136) when the anchor (150) 1s 1n the second position.

10.  The device (20) of claim 9 further comprising a plurality of first grooves (127)
formed 1n a first contact surface (122) disposed on one side of the cage (114) and a second
plurality of grooves (127) formed 1n a second contact surface (124) on an opposing side of
the cage (114).

11.  The device (20) of claim 9 wherein the first member (118) and the second
member (116) are coupled by a press fit.

12.  The device (20) of claim 9 wherein the at least one blade (154) mncludes a first
portion having a distal end (170) and a second portion (174) having an end adjacent the body
(152), the first portion tapering from a first width to a second width as the first portion
extends from the distal end (170) towards the body (152), the second width bemng larger than
the first width, and the second portion (174) having a third width adjacent the first portion,
the second width being larger than the third width.
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13.  The device (20) of claim 9 wherein the at least one blade (154) includes a rib
portion (168) extending from the body (152) to a distal end (170).

14.  The device (20) of claim 9 wherein:

the body (152) includes a parr of semi-circular surfaces (164) disposed on opposing
ends of the body (152);

the first arm (138) includes a first opening (140) on an end opposite the center portion
(136);

the second arm (138) mcludes a second opening (142) on an end opposite the center
portion (136); and,

the pair of semi-circular surfaces (164) being disposed substantially co-axial with the
first opening (140) the second opening (142) when then the anchor (150) 1s 1n the second
position.

15. A spinal interbody device (20) comprising:

a cage (114) having a first contact surface (122) and a second contact surface (124),
the cage (114) comprising:

a first portion (138),

a second portion (138) arranged substantially parallel with the first portion (138) and,

a third portion (136) disposed between the first portion (138) and the second portion
(138), the third portion (136) having at least one surface (147) thereon, the third portion (136)
having a first opening (62) extending therethrough, the first opening (62) being substantially
parallel to the first portion (138);

an anchor (24) having at least one arm (86) arranged to removably couple with the
first opening (62), the anchor (24) further having at least one blade (66) arranged to engage
the at least one surface (147) as the at least one arm (86) 1s moved toward the first opening
(62), wherein the at least one blade (66) cooperates with the at least one surface (147) to
deform the at least one blade (66) past the first contact surface (122) when the at least one
arm (86) 1s coupled to the first opening (62).

16.  The device (20) of claim 15 wherein the anchor (24) mncludes a body portion
(64) with the at least one blade (66) extending therefrom, the body portion (64) having a
fourth opening (70).

17.  The device (20) of claim 16 wherein the at least one blade (66) includes a fifth
opening (82) extending through the at least one blade (66), wherein the at least one arm (86)
1s disposed within the fifth opening (82).
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18.  The device (20) of claim 15 wherein the first portion (138), the second portion
(138) and the third portion (136) define an open arca (144), the open arca (144) being sized to

receive the anchor (24).

19.  The device (20) of claim 1 wherein the anchor (150) 1s arranged to move

between the second position and the first position.

20.  The device (20) of claim 9 wherein the anchor (150) 1s arranged to move

between the second position and the first position.
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