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INTERVERTEBRAL IMPLANT AND METHOD OF USE

BACKGROUND OF THE INVENTION
[0001] The present disclosure relates generally to orthopedics, and in particular relates to
fixation systems, intervertebral implants, and associated surgical methods and procedures for
using same.

SUMMARY OF THE INVENTION

[0002] Spinal fixation systems such as pedicle screw and rod constructs are commonly used to
promote fusion between intervertebral bodies. The insertion of pedicle screws typically requires
a linear “line-of-approach” trajectory that is aligned with the longitudinal axis of the screw, in
order to accommodate the access and delivery instruments. Similarly, anchors such as bone
screws may be used to directly fix intervertebral implants to vertebral bodies, typically requiring
the insertion of several screws at unique angles oblique to the sagittal and/or transverse plane,
and thus multiple lines-of-approach. However, in a variety of surgical situations, achieving a
desired trajectory for screw insertion can be difficult due to the patient's anatomy obstructing a
linear line-of-approach. What is therefore desirable are spinal fixation systems that allow for
the creation of rigid constructs when the linear line-of-approach for insertion of fixation anchors
is unavailable and/or undesirable (e.g., when multiple anchors are required), while at the same
time providing increased rigidity and robustness to spinal constructs such as those used in
unilateral fusion procedures.
[0003] Provided herein is an intervertebral implant for positioning between a first vertebra and
a second vertebra successive to the first vertebra, the intervertebral implant comprising a
singular spacer body comprising; a superior surface configured to contact an inferior endplate
of the first vertebra, an inferior surface configured to contact a superior endplate of the second
vertebra, an anterior wall, a posterior wall, a first lateral wall extending between the posterior
wall and the anterior wall, a second lateral wall extending between the posterior wall and the
anterior wall, and an interior graft window defined by the anterior wall, the posterior wall, the
first lateral wall and the second lateral wall, the interior graft window comprising; a graft
aperture open to either the superior surface, the inferior surface or both the superior surface
and the inferior surface, a first split-guide in the anterior wall, the first split-guide comprising: a

first ramped channel extending from the anterior surface to the superior surface within the
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first lateral wall; and a second ramped channel extending from the anterior surface to the
inferior surface within the same first lateral wall.

[0004] In some embodiments, the intervertebral implant further comprises a first bone fixation
member, also called a retainer, comprises: a cap with an anterior and posterior surface; a
capture feature on the cap; a first retention tang and a second retention tang forming a split-
fork configuration; wherein the first retention tang and second retention tang protrude from
the posterior face of the cap.

[0005] In some embodiments, the first bone fixation member / retainer is configured to be
inserted through the first split-guide wherein the first ramped channel is configured to guide
the first retention tang toward the first opening in the anterior surface and the second ramped
channel is configured to guide the second retention tang toward the second opening in the
inferior surface.

[0006] In some embodiments, the intervertebral implant further comprises a first fixation
aperture in the anterior wall extending to the interior graft window; an insert plate configured
to be coupled to the spacer body within the interior graft window, the insert plate comprising a
second fixation aperture extending therethrough configured to coaxially align with the first
fixation aperture; wherein the first fixation aperture and second fixation aperture are
configured to receive a locking mechanism.

[0007] In some embodiments, the intervertebral implant further comprises a second split-guide
in the anterior wall, the second split-guide comprising: a third ramped channel extending from
the anterior surface to the superior surface within the second lateral wall; and a fourth ramped
channel extending from the anterior surface to the inferior surface within the same second
lateral wall.

[0008] In some embodiments, the intervertebral implant further comprises a second bone
fixation member / retainer comprising: a cap with an anterior and a posterior surface; a capture
feature on the cap; a third retention tang and fourth retention tang forming a split fork
configuration; wherein the third retention tang and fourth retention tang protrude from the
posterior face of the cap.

[0009] In some embodiments, the second bone fixation member / retainer is configured to be
inserted through the second split-guide wherein the third ramped channel is configured to

guide the third retention tang toward the third opening in the anterior surface and the fourth
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ramped channel is configured to guide the fourth retention tang toward the fourth openingin
the inferior surface.

[0010] In some embodiments, the first or second split-guide is configured to receive the first or
second bone fixation member / retainer comprising a cap with two retention tangs and provide
a guided pathway to simultaneously direct the two retention tangs in opposite directions such
that when the bone fixation member / retainer is impacted, the first of two tangs at least
partially penetrates the inferior endplate of the adjacent superior vertebra and the second of
two tangs simultaneously, at least partially penetrates the superior endplate of the adjacent
inferior vertebra.

[0011] In some embodiments, the bone fixation member / retainer each comprising two
retention tangs, each retention tang having a first end, a lengthwise body and a second end
opposite the first end and having the split-fork configuration relative to each other are
configured such that the tangs protrude from the cap, wherein the first end of each retention
tang is affixed to and protruding from the posterior surface of the cap, each retention tang in a
plane parallel to the other retention tang, and wherein the second end of each retention tang is
oriented at a non-perpendicular angle to the posterior surface of the cap and each second end
is oriented in divergent directions to the other retention tang.

[0012] In some embodiments, each retention tang of the bone fixation member is configured
such that the lengthwise body of each retention tang is: straight; arcuate or helical between the
first end and the second end.

[0013] In some embodiments, the first or second split-guide comprises a first of two ramped
channels having a first end at the split-guide opening, a lengthwise pathway and a second end
providing an opening to the superior surface within a lateral wall; and a second of two ramped
channels having a first end at the split-guide opening, a lengthwise pathway and a second end
providing an opening to the inferior surface within the same lateral wall; wherein each ramped
channel lengthwise pathway is shaped such that the configuration of the lengthwise pathway is:
straight, arcuate or helical between the first end and the second end of each respective ramped
channel.

[0014] In some embodiments of the intervertebral implant, the orientation of the ramp
channels is reversed, creating a right-handed orientation, wherein the first opening in the first
ramped channel is in the inferior surface of the first lateral wall, the second ramped opening is

in the anterior surface of the of the first lateral wall, the third opening in the third ramped
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channel is in the inferior surface of the second lateral wall and the fourth ramped opening is in
the anterior surface of the of the second lateral wall.

[0015] In some embodiments the intervertebral implant comprises both left-hand orientation
ramp channels and right-hand orientation ramp channels.

[0016] In some embodiments, at least one of the two retention tangs further comprises a
plurality of substantially inversely shaped “V” notches along the lengthwise body, anywhere
between a middle of the lengthwise body and proximate to the second end, the plurality of
notches configured to promote resistance to extraction of the retention tang and the overall
bone fixation member from a vertebral bone or the spacer body after insertion.

[0017] In some embodiments, a tip on the second end of each retention tang is configured to
penetrate: a vertebral endplate, a cancellous bone or a cortical bone of a vertebra.

[0018] In some embodiments, the bone fixation member comprising helical retention tangs at
least partially penetrates the inferior endplate of the superior adjacent vertebra and
simultaneously, at least partially penetrate the superior endplate of the inferior adjacent
vertebra in a corkscrew manner such that each tang follows a helical path unique to the helix of
each retention tang and wherein the entire bone fixation member rotates as it is deployed
through the spacer body.

[0019] In some embodiments, the bone fixation member comprises a left-handed orientation,
wherein the second end of a left retention tang is oriented superiorly at a hon-perpendicular
angle to the posterior surface of the cap and the second end of a right retention tang is oriented
inferiorly at a non-perpendicular angle to the posterior surface of the cap and each second end
of the left and right retention tang is oriented in a divergent direction to the other retention
tang.

[0020] In some embodiments, the intervertebral implant further comprises both a left-handed
orientation bone fixation member and a right-handed orientation bone fixation member when
fully assembled.

[0021] In some embodiments, the intervertebral implant further comprises a retaining clip
configured to capture the bone fixation member within the opening of the first or second split-
guide.

[0022] In some embodiments, the bone fixation member with helical retention tangs comprises

a left-handed orientation, wherein the helix is left-handed. In some embodiments, the bone
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fixation member with helical retention tangs comprises a right handed orientation, wherein the
helix is right-handed.

[0023] In some embodiments, the bone fixation member comprises a right handed orientation,
wherein the helix is right-handed, such that the second end of a right retention tang is oriented
superiorly at a non-perpendicular angle to the posterior surface of the cap and the second end
of a left retention tang is oriented inferiorly at a non-perpendicular angle to the posterior
surface of the cap and each second end of the right and left retention tang is oriented in a
divergent helical direction to the other retention tang.

[0024] In some embodiments of the intervertebral implant the orientation of the ramp channel
is helical, wherein the first opening in a first ramped helical channel is in the inferior surface of
the first lateral wall, the second ramped opening in a second ramped helical channel is in the
anterior surface of the of the first lateral wall, the third opening in the third ramped helical
channel is in the inferior surface of the second lateral wall and the fourth ramped opening in
the fourth ramped helical channel is in the anterior surface of the of the second lateral wall.
[0025] In some embodiments, the intervertebral implant comprises a right handed helical
orientation ramped channel, wherein the helix is right-handed. In some embodiments, the
intervertebral implant comprises a left handed helical orientation ramped channel, wherein the
helix is left-handed. In still other embodiments, the intervertebral implant comprises both a
left-handed and a right-handed helical ramp channel.

[0026] In some embodiments, the intervertebral implant further comprises a retaining clip
configured to capture the bone fixation member within the split-guide aperture.

[0027] In some embodiments, the intervertebral implant further comprises a faceplate or
spinal cage fixation plate and a locking mechanism; wherein the faceplate or spinal cage fixation
plate comprises an anterior face, a stepped posterior face, top edge, a bottom edge spaced
apart from the top edge, a first lateral edge and a second lateral edge, wherein the faceplate or
spinal cage fixation plate further comprises a third fixation aperture extending therethrough
and a counter-bore, both the third fixation aperture and the counter-bore configured to
coaxially align with the first and second fixation aperture, wherein the locking mechanism is
configured to pass through the third fixation aperture and into the first and second fixation
apertures to securely retain the faceplate or spinal cage fixation plate against the anterior wall
of the spacer body, and wherein a locking mechanism head or cap is captured within the

counter-bore.
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[0028] In some embodiments, the faceplate or spinal cage fixation plate is further configured to
be a secondary capture mechanism for at least the first bone fixation member to prevent
unintentional removal thereof.

[0029] In some embodiments, the first and second bone fixation member each comprising two
retention tangs, are provided with the spacer body, inserted at least partially into the first and
second split-guide aperture, wherein the first, second, third and fourth tangs are in a
compressed, non-deployed state.

[0030] In some embodiments, the first and second bone fixation member each comprising two
retention tangs, are provided with the faceplate in an orientation configured to match that of
the channels in the split-guides.

[0031] In some embodiments, the first, second, third and fourth tangs become decompressed
and at least partially penetrate the adjacent vertebra when the first and second bone fixation
members are pushed into the first and second guide openings.

[0032] In some embodiments, the locking mechanism comprises: a screw; a bolt; a bayonette
connection; a pin; a tapered pin or a split-compression pin.

[0033] Provided herein is a method of fusing a first vertebra and a second vertebra successive
to the first vertebra, comprising the steps of: inserting a spacer body between prepared facing
surfaces of the first vertebra and a second vertebra, the spacer body comprising a superior
surface, an inferior surface and an interior graft window defined by an anterior wall, a posterior
wall, a first lateral wall, and a second lateral wall; inserting a first retainer in a compressed
configuration into a first split-guide aperture extending from the anterior wall into the first
lateral wall of the spacer body, the first retainer comprising a first tang and a second tang, said
first and second tangs comprising a split-fork configuration relative to one another; driving the
first retainer fully into the first split-guide aperture such that the first tang engage a first
ramped channel and extends out of a first opening on the superior surface of the first |ateral
wall and the second tang simultaneously engages a second ramped channel and extends out of
a second opening on the inferior surface of the first lateral wall; and wherein the first tang is
configured to at least partially penetrate the first adjacent vertebra and simultaneously, the
second tang is configured to at least partially penetrate the second adjacent vertebra, creating a
decompressed configuration for the first tang and the second tang.

[0034] In some embodiments, the method comprises inserting a second retainerin a

compressed configuration into a second split-guide aperture extending from the anterior wall
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into the second lateral wall of the spacer body, the second retainer comprising a third tang and
a fourth tang, said third and fourth tangs comprising a split-fork configuration relative to one
another; driving the second retainer fully into the second split-guide aperture such that the first
tang engages a third ramped channel and extends out of a third opening on the superior surface
of the second lateral wall and the fourth tang simultaneously engages a fourth ramped channel
and extends out of a fourth opening on the inferior surface of the second lateral wall; and
wherein the third tang is configured to at least partially penetrate the first adjacent vertebra
and simultaneously, the second tang is configured to at least partially penetrate the second
adjacent vertebra, creating a decompressed configuration for the third tang and the fourth
tang.

[0035] In some embodiments, the method optionally comprises the step of inserting a bone
graft material into the graft window prior to inserting the spacer body between the prepared
surfaces of the first and second adjacent vertebra.

[0036] In some embodiments, the method further comprises the steps of: optionally affixing a
faceplate to an anterior surface of the spacer body and securing said faceplate with a locking
mechanism; wherein the faceplate is configured to be a secondary capture mechanism for the
first and second retention members.

[0037] Provided herein is an intervertebral implant kit comprising: a spacer body comprising; a
superior surface, an inferior surface, and an interior graft window defined by an anterior wall, a
posterior wall, a first lateral wall, and a second lateral wall; and a first split-guide aperture
comprising: a first ramped channel extending from the anterior wall into the first lateral wall
and to a first opening in the superior surface of the first lateral wall; a second ramped channel
extending from the anterior wall into the first lateral wall and to a first opening in the inferior
surface of the same first lateral wall; and a first recess at the anterior wall; and a first capture
ring configured to be placed in the first recess; wherein the superior surface is configured to
contact an inferior endplate of a first adjacent vertebra and the inferior surface is configured to
contact a superior endplate of a second adjacent vertebra, a first bone retainer comprising: a
first cap with an anterior and posterior surface; a first tang; and a second tang forming a split-
fork configuration with the first tang; wherein the first tang and second tang both extend from
the posterior surface of the first cap, wherein the first tang and second tang initially both
extend from the first cap in a plane generally parallel to each other and end at a first terminus

and a second terminus, respectively, and wherein the first terminus of the first tang is oriented
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at a non-perpendicular angle to the posterior surface of the first cap and the second terminus of
the second tang is oriented at a non-perpendicular angle to the posterior surface of the first cap
and is oriented in a divergent direction relative to the first terminus of the first tang, wherein
the first tang and second tang of the first retainer comprise a compressed configuration prior to
delivery into the first split-guide aperture, and wherein upon delivery into the first split-guide
aperture, the first and second tangs expand relative to one another and are configured to at
least partially penetrate the first adjacent vertebra and the second adjacent vertebra,
respectively.

[0038] In some embodiments, the kit further comprises a second capture ring, a second
retainer comprising: a second cap with an anterior and posterior surface; a third tang; and a
fourth tang forming a split-fork configuration with the first tang; wherein the third tang and
fourth tang initially both extend from the second cap in a plane generally parallel to each other,
and end at a third terminus and a fourth terminus, respectively, wherein the third terminus of
the third tang is oriented at a non-perpendicular angle to the posterior surface of the second
cap and the fourth terminus of the fourth tang is oriented at a non-perpendicular angle to the
posterior surface of the second cap and is oriented in a divergent direction relative to the third
terminus of the third tang, and wherein the spacer body further comprises a second split-guide
aperture comprising: a third ramped channel extending from the anterior wall into the second
lateral wall and to a third opening in the superior surface of the second lateral wall; a fourth
ramped channel extending from the anterior wall into the second lateral wall and to a fourth
opening in to the inferior surface of the second lateral wall; and a second recess in the anterior
wall, wherein the third tang and fourth tang of the second retainer comprise a compressed
configuration prior to delivery into the second split-guide aperture, and wherein upon delivery
into the second split-guide aperture, the third and fourth tangs expand relative to one another
and are configured to at least partially penetrate the first adjacent vertebra and the second
adjacent vertebra, respectively.

[0039] In some embodiments, the first cap and the second cap are contiguous and/or are
attached to one another.

[0040] In some embodiments, the intervertebral implant kit further optionally comprises a
faceplate and a locking mechanism; wherein the faceplate comprises a first fixation aperture
extending therethrough and a counter-bore, both configured to coaxially align with a second

fixation aperture in the spacer body, wherein the locking mechanism is configured to pass
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through the first fixation aperture and into the coaxially aligned second fixation apertures to
securely retain the faceplate against the anterior wall of the spacer body, wherein a locking
mechanism head or cap is captured within the counter-bore, and wherein the faceplate is
further configured to be a secondary capture mechanism for the first and second bone fixation
members to prevent unintentional removal thereof.

[0041] Provided herein is an intervertebral implant comprising: a singular spacer body
comprising a superior surface, an inferior surface, an anterior wall, a posterior wall, a first
lateral wall, a second lateral wall that extend between the posterior wall and the anterior wall,
and an interior graft window within the spacer body; wherein the superior surface is configured
to contact an endplate of a first adjacent vertebra and the inferior surface is configured to
contact an endplate of a second adjacent vertebra, and wherein the interior graft window
comprises at least one graft aperture open to either the superior surface, the inferior surface or
both the superior and inferior surface, a first guide aperture on the anterior wall, the first split-
guide aperture comprising: a first ramped channel providing a first opening to the superior
surface within the first lateral wall; and a second ramped channel providing a second opening to
the inferior surface within the same first lateral wall; a first bone fixation member comprising a
cap with a first and second retention tang protruding therefrom configured to be inserted
through the first guide aperture and at least partially penetrates the first adjacent vertebra and
simultaneously, at least partially penetrates the second adjacent vertebra; wherein the bone
fixation member comprises a split fork configuration, a second bone fixation member
comprising: a cap with an anterior and posterior surface; a third retention tang and a fourth
retention tang forming a split-fork configuration; wherein the third retention tang and fourth
retention tang protrude from the posterior face of the cap, wherein the second bone fixation
member is configured to be inserted through a second split-guide aperture wherein the third
ramped channel is configured to guide the third retention tang toward the third opening in the
superior surface and the fourth ramped channel is configured to guide the fourth retention tang
toward the fourth opening in the inferior surface.

[0042] In some embodiments, the intervertebral implant further comprises: a first fixation
aperture in the anterior wall; an insert plate configured to be coupled to the spacer body, the
insert plate comprising a second fixation aperture extending therethrough configured to
coaxially align with the first fixation aperture; wherein the first fixation aperture and second

fixation aperture are configured to receive a locking mechanism.
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[0043] In some embodiments, the intervertebral implant further comprises: a faceplate and the
locking mechanism; wherein the faceplate comprises a third fixation aperture extending
therethrough and a counter-bore, both configured to coaxially aligh with a second fixation
aperture in the spacer body, wherein the locking mechanism is configured to pass through the
third fixation aperture and into the coaxially alighed second fixation apertures to securely retain
the faceplate against the anterior wall of the spacer body, wherein a locking mechanism head or
cap is captured within the counter-bore, and wherein the faceplate is further configured to be a
secondary capture mechanism for the first bone fixation member to prevent unintentional
removal thereof.

[0044] Provided herein is an intervertebral implant comprising: a bone fixation member
comprising: a cap with an anterior and posterior surface; a capture feature on the cap; a first
retention tang and a second retention tang each retention tang having a first end, a lengthwise
body and a second end opposite the first end and forming a split-fork configuration relative to
each other; wherein the first retention tang and second retention tang protrude from the
posterior face of the cap, each retention tang in a plane parallel to the other retention tang.
[0045] In some embodiments, the first end of each retention tang is affixed to and protruding
from the posterior surface of the cap, wherein the second end of each retention tang is
oriented at a non-perpendicular angle to the posterior surface of the cap and each second end
is oriented in divergent directions to the other retention tang.

[0046] In some embodiments, each retention tang of the bone fixation member is configured
such that the lengthwise body of each retention tang is straight, arcuate, or helical between the
first end and the second end.

[0047] Provided herein is a spinal cage fixation plate comprising: an anterior surface; a stepped
posterior surface spaced from the anterior surface along a medial-lateral direction; a superior
surface; and an inferior surface spaced from the superior surface along a medial-lateral
direction; a first fixation aperture extending from the anterior surface through the posterior
surface, configured to receive the shank of a fixation mechanism; and a concentric secondary
aperture on the anterior surface, coaxially alighed with the first fixation aperture, configured to
receive the head of the fixation mechanism, wherein the first fixation aperture and secondary
aperture are centrally located in the medial-lateral and superior-inferior dimensions of the
fixation plate, wherein an overall medial-lateral dimension of the plate is greater than a

superior-inferior dimension of the plate, and wherein the stepped posterior surface comprises a
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recessed medial stepped portion, a recessed lateral stepped portion and a posteriorly
protruding central portion.

[0048] In some embodiments, the surfaces of the recessed medial stepped portion, and the
recessed lateral stepped portion are defined as a coaxial cylindrical surface, the curvature
approximating that of vertebral bodies to be fused, when viewed from a superior or inferior
orientation.

[0049] In some embodiments, the posteriorly protruding central portion is configured to align
with and interface with a mating recessed surface on an anterior face of a spinal fusion cage,
and wherein the first fixation aperture and secondary aperture are configured to coaxially align
with a mating third aperture in the anterior portion of said spinal fusion cage and jointly accept
a fixation mechanism configured to secure the spinal cage fixation plate to the spinal fusion
cage, and wherein the surfaces of the recessed medial stepped portion, and the recessed lateral
stepped portion of the spinal cage fixation plate are configured to align with a raised anterior
medial stepped portion, and a raised anterior lateral stepped portion of the fusion cage.

[0050] In some embodiments, the spinal cage fixation plate further comprises: at least one
aperture for receiving a bone screw; wherein the at least one aperture is positioned superiorly
to the superior surface of the fixation plate and configured to at least temporarily secure the
fixation plate to a superior adjacent vertebra.

[0051] In some embodiments, the spinal cage fixation plate further comprises at least a second
aperture for receiving a bone screw; wherein the at least second aperture is positioned
inferiorly to the inferior surface of the fixation plate and configured to at least temporarily
secure the fixation plate to an inferior adjacent vertebra.

[0052] In some embodiments, the spinal cage fixation plate further comprises at least one
fixation spike; wherein the at least one fixation spike is positioned superiorly to the superior
surface of the fixation plate and configured to at least temporarily secure the fixation plate to a
superior adjacent vertebra.

[0053] In some embodiments, the spinal cage fixation plate further comprises at least a second
fixation spike; wherein the at least second fixation spike is positioned inferiorly to the inferior
surface of the fixation plate and configured to at least temporarily secure the fixation plate to
an inferior adjacent vertebra.

[0054] In some embodiments, the spinal cage fixation plate further comprises: anteriorly

recessed features in the posterior surfaces of the recessed medial stepped portion, and the
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recessed lateral stepped portion of the spinal cage fixation plate configured to align with and
capture the cap of a bone fixation member protruding from the anterior face of a spinal fusion
cage; and a capture ring or retaining clip configured to capture the cap of bone fixation member
within the anteriorly recessed feature.

[0055] In some embodiments, the spinal cage fixation plate comprises at least one of: a
biologically inert material; a sufficiently porous surface to facilitate bony ingrowth; and a
biologically active surface coating to facilitate bony ingrowth and spinal fusion.

[0056] In some embodiments, the surfaces of the recessed medial stepped portion, and the
recessed lateral stepped portion of the spinal cage fixation plate are configured to align with an
anterior surface of a superior and inferior vertebra, wherein the posteriorly protruding central
portion is configured to fit between and separate the inferior surface of the superior vertebra
and superior surface of the inferior vertebra.

[0057] In some embodiments, the posteriorly protruding central portion is further configured to
prevent the expulsion of a spinal fusion cage positioned between the inferior and superior
vertebrae.

[0058] In some embodiments, the at least first fixation spike and the at least second fixation
spike further comprise at least one: a biologically inert material; a sufficiently porous surface to
facilitate bony ingrowth; and a biologically active coating to facilitate bony ingrowth.

[0059] In some embodiments, the fixation plate is made of a biologically inert material selected
from the group consisting of: an allograft; an autograft; titanium; titanium alloys; PEEK
(polyaryl, ether, ether ketone) polymer; cobalt-chromium alloys; tantalum; tantalum alloys;

niobium; niobium alloys; and stainless steel.

INCORPORATION BY REFERENCE
[0060] All publications, patents, and patent applications mentioned in this specification are
herein incorporated by reference to the same extent as if each individual publication, patent, or
patent application was specifically and individually indicated to be incorporated by reference.
[0061] Figure 1 is an isometric view of one version of the intervertebral implant with left and
right bone fixation members.
[0062] Figure 2 is an exploded isometric view of FIG. 1.
[0063] Figure 3 is a variant of FIG. 1 without a faceplate.
[0064] Figure 4A is an ISO view of the spacer body of the intervertebral implant of FIG. 1.

[0065] Figure 4B is a top view of the spacer body of the intervertebral implant of FIG. 1.
-12
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[0066] Figure 4C is a bottom view of the spacer body of the intervertebral implant of FIG. 1.
[0067] Figure 5A is an ISO view of a Right bone fixation member of FIG. 1.

[0068] Figure 5B is an anterior view of a Right bone fixation member of FIG. 1 with the fixation
tangs in an expanded state.

[0069] Figure 5C is a top view of a Right bone fixation member of FIG. 1 with the fixation tangs
in a compressed state.

[0070] Figure 5D is a side view of a Right bone fixation member of FIG. 1 with the fixation tangs
in a compressed state.

[0071] Figure 5E is a side view of a Right bone fixation member of FIG. 1 with the fixation tangs
in an expanded state.

[0072] Figure 6A is an ISO view of a Left bone fixation member of FIG. 1.

[0073] Figure 6B is an anterior view of a Left bone fixation member of FIG. 1 with the fixation
tangs in an expanded state.

[0074] Figure 6C is a top view of a Left bone fixation member of FIG. 1 with the fixation tangs in
a compressed state.

[0075] Figure 6D is a side view of a Left bone fixation member of FIG. 1 with the fixation tangs
in a compressed state.

[0076] Figure 6E is a side view of a Left bone fixation member of FIG. 1 with the fixation tangs in
an expanded state.

[0077] Figure 7A is an ISO view of a non-limiting representative capture mechanism for a bone
fixation member.

[0078] Figure 7B is a front view of the capture mechanism of FIG. 7A.

[0079] Figure 7C is a side view of the capture mechanism of FIG. 7A.

[0080] Figure 7D is a cross-section view of the capture mechanism of FIG. 7B.

[0081] Figure 8A is a superior view of the intervertebral implant of FIG. 3 with left and right
bone fixation members partially inserted in the left and right split-guide openings.

[0082] Figure 8B is a cross-section view of the right bone fixation member in a compressed
state, before full insertion, within the right ramped channel to the superior surface of the
intervertebral implant of FIG. 3.

[0083] Figure 8C is another superior view of the intervertebral implant of FIG. 3 with left and

right bone fixation members fully inserted in the left and right split-guide openings.
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[0084] Figure 8D is a cross-section view of the right bone fixation member in an expanded state
and fully inserted within the ramped channel to the superior surface of the intervertebral
implant of FIG. 3.

[0085] Figure 9 is an anterior view of the intervertebral implant of FIG. 3 with left and right
bone fixation members.

[0086] Figure 10A is an inferior view of the intervertebral implant of FIG. 3 with left and right
bone fixation members partially inserted in the left and right split-guide openings.

[0087] Figure 10B is a cross-section view of the right bone fixation member in a compressed
state, before full insertion, within the right ramped channel to the superior surface of the
intervertebral implant of FIG. 3.

[0088] Figure 10C is another inferior view of the intervertebral implant of FIG. 3 with left and
right bone fixation members fully inserted in the left and right split-guide openings.

[0089] Figure 10D is a cross-section view of the right bone fixation member in an expanded
state and fully inserted within the ramped channel to the inferior surface of the intervertebral
implant of FIG. 3.

[0090] Figure 11 is a side view of the intervertebral implant of FIG. 3 with left and right bone
fixation members.

[0091] Figure 12 is an exploded ISO view of another variant of the intervertebral implant of FIG.
3 with a non-limiting representative faceplate / spinal cage fixation plate.

[0092] Figure 13A is a superior view of the faceplate / spinal cage fixation plate of Figure 12.
[0093] Figure 13B is an anterior view of the faceplate / spinal cage fixation plate of Figure 12.
[0094] Figure 13C is a side view of the faceplate / spinal cage fixation plate of Figure 12.

[0095] Figure 14 is a non-limiting representative insert plate with a capture aperture, as shown
inFIG. 2

[0096] Figure 15A is an ISO view of a non-limiting representative capture mechanism of Figure
12.

[0097] Figure 15B is a top view of a non-limiting representative capture mechanism of Figure
12.

[0098] Figure 16 is an exploded ISO view of another variant of the intervertebral implant of FIG.
3 with a non-limiting representative bone fixation member locking plate.

[0099] Figure 17A is a superior view of the intervertebral implant of FIG. 16 with left and right

bone fixation members partially inserted in the left and right split-guide openings.

14



WO 2018/081313 PCT/US2017/058364

[0100] Figure 17B is an anterior view of the intervertebral implant of FIG. 16 with left and right
bone fixation members.

[0101] Figure 17C is an inferior view of the intervertebral implant of FIG. 16 with left and right
bone fixation members partially inserted in the left and right split-guide openings.

[0102] Figure 18A is a detail of the left bone fixation member fully inserted in ramped channel
to the superior and with the bone fixation member locking plate engaged.

[0103] Figure 18B is a close-up detail view of the bone fixation member locking plate engaged
in the bone fixation member capture groove.

[0104] Figure 19A is an ISO view of a representative non-limiting bone fixation member locking
plate.

[0105] Figure 19B is a superior view of the bone fixation member locking plate of FIG 19A.
[0106] Figure 19C is an anterior view of the bone fixation member locking plate of FIG 19A.
[0107] Figure 19D is a side view of the bone fixation member locking plate of FIG 19A.

[0108] Figure 20 is an exploded ISO view of another variant of the intervertebral implant of FIG.
16 with a non-limiting representative bone fixation member locking plate and a non-limiting
faceplate / spinal cage fixation plate.

[0109] Figure 21 is an assembled ISO view of the intervertebral implant of FIG. 20.

[0110] Figure 22A is a non-limiting exploded ISO view of another variant of the intervertebral
implant of FIG. 3 with universal left (or right) bone fixation members.

[0111] Figure 22B is a non-limiting assembled ISO view of the intervertebral implant of FIG.
22A.

[0112] Figure 22C is a superior view of the intervertebral implant of FIG. 22B.

[0113] Figure 22D is an inferior view of the intervertebral implant of FIG. 22B.

[0114] Figure 23A is a non-limiting ISO view of a universal left (or right) bone fixation member.
[0115] Figure 23B is a side view of the universal left (or right) bone fixation member of FIG.
23A.

[0116] Figure 23C is a superior, slightly rotated view of the universal left (or right) bone fixation
member of FIG. 23A.

[0117] Figure 23D is an anterior view of the universal left (or right) bone fixation member of
FIG. 23A.

[0118] Figure 23E is a posterior view of the universal left (or right) bone fixation member of FIG.

23A.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0119] The novel features of the invention are set forth with particularity in the appended
claims. A better understanding of the features and advantages of the present invention will be
obtained by reference to the following detailed description that sets forth illustrative
embodiments, in which the principles of the invention are utilized, and the accompanying

drawings of which:

DETAILED DESCRIPTION OF THE INVENTION
[0120] An implant and method for fusing adjacent spinal vertebra is disclosed. In an
embodiment for a spinal implant of the present invention, the implant includes a spacer body
assembly and two retention members. The two retention members each include split fork tangs
wherein the tangs of each retention member are simultaneously extendable from the spacer
body assembly into the adjacent vertebra. A method of fusing adjacent vertebrae includes the
step of inserting an implant between adjacent vertebrae with retention members. The method
also includes the step of configuring the retention members wherein a portion of each tang of a
retention member simultaneously extends from the implant into one of the adjacent vertebra.
[0121] Spinal fixation systems such as pedicle screw and rod constructs are commonly used to
promote fusion between intervertebral bodies. The insertion of pedicle screws typically requires
a linear “line-of-approach” trajectory that is aligned with the longitudinal axis of the screw, in
order to accommodate the access and delivery instruments. Similarly, anchors such as bone
screws may be used to directly fix intervertebral implants to vertebral bodies, typically requiring
the insertion of several screws at unique angles oblique to the sagittal and/or transverse plane,
and thus multiple lines-of-approach. However, in a variety of surgical situations, achieving a
desired trajectory for screw insertion can be difficult due to the patient's anatomy obstructing a
linear line-of-approach. What is therefore desirable are spinal fixation systems that allow for
the creation of rigid constructs when the linear line-of-approach for insertion of fixation anchors
is unavailable and/or undesirable (e.g., when multiple anchors are required), while at the same
time providing increased rigidity and robustness to spinal constructs such as those used in
unilateral fusion procedures.
[0122] Provided herein is an intervertebral implant for positioning between a first vertebra and
a second vertebra successive to the first vertebra, the intervertebral implant comprising a
singular spacer body comprising; a superior surface configured to contact an inferior endplate

of the first vertebra, an inferior surface configured to contact a superior endplate of the second

-16



WO 2018/081313 PCT/US2017/058364

vertebra, an anterior wall, a posterior wall, a first lateral wall extending between the posterior
wall and the anterior wall, a second lateral wall extending between the posterior wall and the
anterior wall, and an interior graft window defined by the anterior wall, the posterior wall, the
first lateral wall and the second lateral wall, the interior graft window comprising; a graft
aperture open to either the superior surface, the inferior surface or both the superior surface
and the inferior surface, a first split-guide in the anterior wall, the first split-guide comprising: a
first ramped channel extending from the anterior surface to the superior surface within the
first lateral wall; and a second ramped channel extending from the anterior surface to the
inferior surface within the same first lateral wall.

[0123] Referring now to FIGS. 1, 2, 3 and 4A — 4C are various embodiments of an intervertebral
implant as previously described herein. FIGS. 1, 2, 3 and 4A — 4C illustrate one such
embodiment 100 having a spacer body 10, comprising; a superior surface 11 configured to
contact an inferior endplate of the first vertebra, an inferior surface 12 configured to contact a
superior endplate of the second vertebra, an anterior wall 13, a posterior wall 14, a first lateral
wall 15 extending between the posterior wall 14 and the anterior wall 13, a second lateral wall
16 extending between the posterior wall 14 and the anterior wall 13, and an interior graft
window 17 defined by the anterior wall, the posterior wall, the first lateral wall and the second
lateral wall. The interior graft window 17 is configured such that a graft aperture is open to
either the superior surface 11, the inferior surface 12, or both the superior surface 11 and the
inferior surface 12. Further, the spacer body comprises a first split guide aperture 20
comprising a first ramped channel 22 extending from the anterior surface 13 to the superior
surface 11 within the first lateral wall 15, and a second ramped channel 23 extending from the
anterior surface 13 to the inferior surface 12 within the same first lateral wall 15.

[0124] In some embodiments, the intervertebral implant 100 further comprises a first bone
fixation member 30, also called a retainer, as illustrated in FIGS. 5A — 5E and 6A — 6E, and
comprises: a cap 35 with an anterior surface 31 and posterior surface 32; a capture feature 36
on the cap; a first retention tang, (or simply, tang), 33 and a second retention tang 34 forming a
split-fork configuration; wherein the first retention tang 33 and second retention tang 34
protrude from the posterior face 32 of the cap.

[0125] In some embodiments, the bone fixation member / retainer 30 is provided in a left-hand
configuration 30L, a right-hand configuration 30R, or both 30L & 30R. As illustrated herein, the

right-hand configuration 30R, as illustrated in FIGS. 5A — 5E, provides for a first tang 33 that is
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elevated superiorly on the right side when viewed from the anterior face of the cap feature 35
and the second tang 34 is pointing divergently in an inferior direction. Alternatively, the bone
fixation member / retainer 30 is also provided in a left-hand configuration 30L, as illustrated in
FIGS. 6A — 6E. The left-hand configuration 30L, provides for a first tang 33 that is elevated
superiorly on the left side when viewed from the anterior face of the cap feature 35 and the
second tang 34 is pointing divergently in an inferior direction.

[0126] As illustrated in FIGS. 3, 4A — 4C and 5A — 5E, a first left hand bone fixation member /
retainer 30L is configured to be inserted through the first split-guide 20 wherein the first
ramped channel 22 is configured to guide the first retention tang 33 toward the first opening 24
in the anterior surface 11 and the second ramped channel 23 is configured to guide the second
retention tang 34 toward the second opening 25 in the inferior surface 12. As one of skill in the
art will recognize, the orientation of the tangs and ramped channels can easily be reversed to
accommodate a right-handed configuration.

[0127] In some embodiments, the intervertebral implant 100 further comprises a first fixation
aperture 18 in the anterior wall 13 extending to the interior graft window 17 and an insert plate
50 configured to be coupled to the spacer body 10 within the interior graft window 17. The
insert plate 50 comprises a second fixation aperture 51 extending therethrough, as illustrated in
FIG. 14, and is configured to coaxially align with the first fixation aperture 18. In a typical
embodiment, the first fixation aperture and the second fixation aperture are configured to
receive a locking mechanism. Typically, either the first or second fixation aperture is configured
with a feature 52 for securing an attachment mechanism such as a screw, a bolt, a pin, a
bayonette connection or the like. Those features 52 would include threads, grooves, tapers or
other comparable fixation features.

[0128] As further illustrated in FIGS. 4A — 4C, some embodiments of the intervertebral implant
100 further comprise a second split-guide 21 in the anterior wall 13, the second split-guide
comprising: a third ramped channel 26 extending from the anterior surface 13 to the superior
surface 11 within the second lateral wall 16; and a fourth ramped channel 27 extending from
the anterior surface 13 to the inferior surface 12 within the same second lateral wall 16.

[0129] In some embodiments, the intervertebral implant further comprises a second bone
fixation member / retainer 30R comprising: a cap 35 with an anterior 31 and a posterior 32
surface; a capture feature on the cap 36, a third retention tang 33 and fourth retention tang 34,

also forming a split fork configuration; wherein the third retention tang and fourth retention

-18



WO 2018/081313 PCT/US2017/058364

tang protrude from the posterior face 32 of the cap. The right-hand configuration 30R, as
illustrated in FIGS. 5A — 5E, provides for a first tang 33 that is elevated superiorly on the right
side when viewed from the anterior face 31 of the cap feature 35 and the second tang 34 is
pointing divergently in an inferior direction.

[0130] In some embodiments, the second bone fixation member / retainer 30R is configured to
be inserted through the second split-guide 21wherein the third ramped channel 26 is
configured to guide the third retention tang 33 toward the third opening 28 in the anterior
surface 11 and the fourth ramped channel 27 is configured to guide the fourth retention tang
34 toward the fourth opening 29 in the inferior surface 12.

[0131] In some embodiments, the first and/or second split-guide 20, 21 is configured to receive
the first and/or second bone fixation member / retainer 30R, 30L comprising a cap 35 with two
retention tangs 33, 34 and provide a guided pathway to simultaneously direct the two retention
tangs in opposite directions such that when the bone fixation member / retainer is impacted,
the first of two tangs 33(L & R) at least partially penetrates the inferior endplate of the adjacent
superior vertebra and the second of two tangs 34 (L&R) simultaneously, at least partially
penetrates the superior endplate of the adjacent inferior vertebra.

[0132] In some embodiments, the bone fixation member / retainer each comprising two

“un
z

retention tangs 33, 34, each retention tang having a first end “x”, a lengthwise body and a

“un
z

second end opposite the first end and having the split-fork configuration relative to each
other are configured such that the tangs protrude from the cap, wherein the first end “x” of
each retention tang is affixed to and protruding from the posterior surface 32 of the cap 35,
each retention tang in a plane parallel to the other retention tang, and wherein the second end
“y” of each retention tang is oriented at a non-perpendicular angle to the posterior surface 32
of the cap 35 and each second end “y” is oriented in divergent directions to the other retention
tang.

[0133] In some embodiments, each retention tang of the bone fixation member is configured

“un
z

such that the lengthwise body of each retention tang is: straight; arcuate or helical between
the first end “x” and the second end “y”.

[0134] In some embodiments, the first or second split-guide 20, 21 comprises a first of two
ramped channels 22, 26 having a first end at the split-guide anterior face aperture, a lengthwise

pathway and a second end providing an opening 24, 28 to the superior surface 11 within a

lateral wall 15, 16; and a second of two ramped channels 23, 27 having a first end at the split-
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guide anterior face aperture, a lengthwise pathway and a second end providing an opening 25,
29 to the inferior surface 12 within the same lateral wall 16; wherein each ramped channel
lengthwise pathway is shaped such that the configuration of the lengthwise pathway is:
straight, arcuate or helical between the first end and the second end of each respective ramped
channel. The configuration of the split guide and ramped channels is configurable for either
left-handed retainers, right-handed retainers, or both left and right-handed retainers.

[0135] In some embodiments of the intervertebral implant, the orientation of the ramp
channels is reversed, creating a right-handed orientation, wherein the first opening in the first
ramped channel is in the inferior surface of the first lateral wall, the second ramped opening is
in the anterior surface of the of the first lateral wall, the third opening in the third ramped
channel is in the inferior surface of the second lateral wall and the fourth ramped opening is in
the anterior surface of the of the second lateral wall.

[0136] In some embodiments the intervertebral implant comprises both left-hand orientation
ramp channels and right-hand orientation ramp channels.

[0137] In some embodiments, at least one of the two retention tangs 33, 34 further comprises
a plurality of substantially inversely shaped “V” notches (not shown) along the lengthwise body
“z”, anywhere between a middle of the lengthwise body and proximate to the second end ‘2",
wherein the plurality of notches are configured to promote resistance to extraction of the
retention tang and the overall bone fixation member / retainer from a vertebral bone or the
spacer body from the intervertebral space after insertion.

“un
z

[0138] In some embodiments, a tip on the second end of each retention tang 33, 34 is
configured to penetrate: a vertebral endplate, a cancellous bone or a cortical bone of a
vertebra.

[0139] In some embodiments, the bone fixation member 30 comprising helical retention tangs

“u_n
z

33, 34 along the lengthwise body of the tang, configured to at least partially penetrate the
inferior endplate of the superior adjacent vertebra and simultaneously, at least partially
penetrate the superior endplate of the inferior adjacent vertebra in a corkscrew manner such
that each tang follows a helical path unique to the helix of each retention tang and wherein the
entire bone fixation member / retainer 30 rotates as it is deployed through the ramped
channels 22, 23, 26, 27 of the spacer body 10.

[0140] In some embodiments, the bone fixation member 30 comprises a left-handed

“un
z

orientation 30L, as illustrated in FIGS. 6A — 6E, wherein the second end of a left retention
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tang 33 is oriented superiorly at a non-perpendicular angle to the posterior surface 32 of the

“un
z

cap 35 and the second end of a right retention tang 34 is oriented inferiorly at a non-
perpendicular angle to the posterior surface 32 of the cap 35 and each second end “z” of the
left and right retention tang 33, 34 is oriented in a divergent direction to the other retention
tang.

[0141] In some embodiments, the intervertebral implant 100, 200, 300, 400 further comprises
both a left-handed orientation bone fixation member / retainer 30L and a right-handed
orientation bone fixation member / retainer 30R when fully assembled, as illustrated in FIGS. 1,
2,3,12,16,20 and 21.

[0142] In some embodiments, the intervertebral implant 500 further comprises only a left-
handed orientation bone fixation member / retainer 30L or a right-handed orientation bone
fixation member / retainer 30R when fully assembled, as illustrated in FIGS. 22A —22D.

[0143] In some embodiments, the bone fixation member/ retainer 30 with helical retention
tangs comprises a left-handed orientation, wherein the helix is left-handed. In some
embodiments, the bone fixation member/retainer 30 with helical retention tangs comprises a
right handed orientation, wherein the helix is right-handed.

[0144] In some embodiments, the bone fixation member / retainer 30 comprises a right handed

“un
z

orientation, wherein the helix is right-handed, such that the second end of a right retention

tang 33 is oriented superiorly at a non-perpendicular angle to the posterior surface 32 of the

“un
z

cap 35 and the second end of a left retention tang 34 is oriented inferiorly at a non-
perpendicular angle to the posterior surface 32 of the cap 35 and each second end “z” of the
right and left retention tang 33, 34 is oriented in a divergent helical direction to the other
retention tang.

[0145] In some embodiments of the intervertebral implant the orientation of the ramp channel
22,23, 26, 27 is helical, wherein the first opening 24 in a first ramped helical channel 22 is in the
inferior surface 12 of the first lateral wall 15, the second ramped opening 25 in a second
ramped helical channel 23 is in the superior surface 11 of the of the first lateral wall 15, the
third opening 28 in the third ramped helical channel 26 is in the inferior surface 12 of the
second lateral wall 16 and the fourth ramped opening 29 in the fourth ramped helical channel
27 is in the superior surface 11of the of the second lateral wall.

[0146] In some embodiments, the intervertebral implant comprises a right handed helical

orientation ramped channel, wherein the helix is right-handed. In some embodiments, the
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intervertebral implant comprises a left handed helical orientation ramped channel, wherein the
helix is left-handed. In still other embodiments, the intervertebral implant comprises both a
left-handed and a right-handed helical ramp channel.

[0147] In some embodiments, the intervertebral implant further comprises a retaining clip 60
configured figured to capture the bone fixation member 30 within the opening of the first or
second split-guide 20, 21.

[0148] In some embodiments, the intervertebral implant further comprises a retaining clip 60
configured to capture the bone fixation member 30 within the split-guide aperture. As
illustrated in FIGS. 5A — 5E and 6A — 6E, a non-limiting example of a capture feature 36 is
illustrated in the cap 35 of the bone fixation member / retainer 30 (L&R).

[0149] As illustrated in FIGS. 1, 2, 12, 13A—13C, 20, 21 and 22A — 22C some embodiments of
the intervertebral implant further comprises a faceplate 40 or spinal cage fixation plate and a
locking mechanism 60, 80; wherein the faceplate or spinal cage fixation plate 40 comprises an
anterior face 41, a stepped posterior face 42a —42c, top edge 43, a bottom edge 44 spaced
apart from the top edge, a first lateral edge 45 and a second lateral edge 46, wherein the
faceplate or spinal cage fixation plate further comprises a third fixation aperture 47 extending
therethrough and a counter-bore 48, both the third fixation aperture 47 and the counter-bore
48 configured to coaxially align with the first 18 and second fixation aperture 51, wherein the
locking mechanism 70 is configured to pass through the third fixation aperture 47 and into the
first 18 and second fixation apertures 18 to securely retain the faceplate or spinal cage fixation
plate 40 against the anterior wall 13 of the spacer body 10, and wherein a locking mechanism
head or cap 71 is captured within the counter-bore 48.

[0150] In some embodiments the locking mechanism is a clip or retaining ring 60 as illustrated
in FIGS. 7A — 7D; comprising an anterior face 61, a posterior face 62, a leading edge or chamfer
63 to facilitate compression into a retaining groove on the spacer body or into the capture
groove 36 of the bone fixation member / retainer 30.

[0151] In some embodiments of the intervertebral implant, the locking mechanism is a locking
plate 80 as illustrated in FIGS. 16, 17A—17C, 18A, 18B, 19A — 19D and 20; comprising an
anterior face 82, a posterior face 83, at least one capture tang 84 to facilitate capturing and
holding the retaining groove on the bone fixation member / retainer 30 and / or into a capture
groove 19 on the anterior face of the spacer body. The locking plate is also configurable with

multiple capture tangs (i.e.: 84a, 84b, etc.) capable of capturing and holding multiple retaining
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grooves on multiple bone fixation members / retainers 30 and / or multiple capture grooves 19
on the anterior face of the spacer body. Further still, the locking plate is configured with a 4t
fixation aperture, configurable to accept a fixation member (i.e.: screw, bolt, pin, etc.) and be
constrained to the anterior face of the spacer body through the 1%, second and / or 3" fixation
aperture.

[0152] As illustrated in FIGS. 16, 17A—17C, 18A, 18B and 20, the locking plate locking
mechanism can be used with or without a faceplate or spinal cage fixation plate 40.

[0153] In some embodiments, the faceplate or spinal cage fixation plate 40 is further configured
to be a secondary capture mechanism for at least the first bone fixation member / retainer 30,
to prevent unintentional removal thereof.

[0154] In some embodiments, the first and second bone fixation member each comprising two
retention tangs, are provided with the faceplate or spinal cage fixation plate 40 for delivery to a
spacer body 10 such that the faceplate or spinal cage fixation plate 40 comprises recesses in the
posterior faces 42a and 42c, and further comprise retention grooves to securely hold a bone
fixation member 30 fitted with a retaining clip affixed to the capture groove 36 in the cap 35.
[0155] In some embodiments, the first and second bone fixation member each co/ retainer 30
comprising two retention tangs 33, 34, are provided with the spacer body 10, inserted at least
partially into the first and second split-guide aperture 20, 21, wherein the first, second, third
and fourth tangs 33, 34 are in a compressed, non-deployed state 33a, 34a, as illustrate in FIGS.
3,5D, 6D, 8B and 10B.

[0156] In some embodiments, the first and second bone fixation member each comprising two
retention tangs, are provided with the faceplate in an orientation configured to match that of
the channels in the split-guides.

[0157] In some embodiments, the first, second, third and fourth tangs 33, 34 become
decompressed 33b, 34b, as illustrated in FIGS. 5E, 6E 8D and 10D, and at least partially
penetrate the adjacent vertebra when the first and second bone fixation members / retainers
30 are pushed fully into the first and second split-guide openings 20, 21.

[0158] In some embodiments, the locking mechanism 70 comprises: a screw; a bolt; a
bayonette connection; a pin; a tapered pin or a split-compression pin. In some embodiments
the locking mechanism 70 further comprises a “head-driving” feature, such as a screw driver

groove, or an Allen wrench socket, etc., to name just a few non-limiting examples.
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[0159] Provided herein is a method of fusing a first vertebra and a second vertebra successive
to the first vertebra, comprising the steps of: inserting a spacer body 10 between prepared
facing surfaces of the first vertebra and a second vertebra, the spacer body 10 comprising a
superior surface 11, an inferior surface 12 and an interior graft window 17 defined by an
anterior wall 13, a posterior wall 14, a first lateral wall 15, and a second lateral wall 16; inserting
a first retainer 30 in a compressed configuration 33a, 34a into a first split-guide aperture 20
extending from the anterior wall 13 into the first lateral wall 15 of the spacer body, the first
retainer 30 comprising a first tang 33 and a second tang 34, said first and second tangs
comprising a split-fork configuration relative to one another; driving the first retainer fully into
the first split-guide aperture such that the first tang 33 engage a first ramped channel 22 and
extends out of a first opening 24 on the superior surface 11 of the first lateral wall 15 and the
second tang 34 simultaneously engages a second ramped channel 23 and extends out of a
second opening 25 on the inferior surface 12 of the first lateral wall 15; and wherein the first
tang 33 is configured to at least partially penetrate the first adjacent vertebra and
simultaneously, the second tang 34 is configured to at least partially penetrate the second
adjacent vertebra, creating a decompressed configuration 33b, 34b for the first tang 33 and the
second tang 34.

[0160] In some embodiments, the method comprises inserting a second retainer 30 ina
compressed configuration 33a, 34a into a second split-guide aperture 21extending from the
anterior wall 13 into the second lateral wall 16 of the spacer body 10, the second retainer 30
comprising a third tang 33 and a fourth tang 34, said third and fourth tangs comprising a split-
fork configuration relative to one another; driving the second retainer fully into the second
split-guide aperture 21 such that the first tang 33 engages a third ramped channel 26 and
extends out of a third opening 28 on the superior surface 11 of the second lateral wall 16 and
the fourth tang 34 simultaneously engages a fourth ramped channel 27 and extends out of a
fourth opening 29 on the inferior surface 12 of the second lateral wall 16; and wherein the third
tang 33 is configured to at least partially penetrate the first adjacent vertebra and
simultaneously, the second tang 34 is configured to at least partially penetrate the second
adjacent vertebra, creating a decompressed configuration 33b, 34b for the third tang 33 and

the fourth tang 34.
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[0161] In some embodiments, the method optionally comprises the step of inserting a bone
graft material into the graft window 17 prior to inserting the spacer body 10 between the
prepared surfaces of the first and second adjacent vertebra.

[0162] In some embodiments, the method further comprises the steps of: optionally affixing a
faceplate or spinal cage fixation plate 40 to an anterior surface 13 of the spacer body 10 and
securing said faceplate or spinal cage fixation plate with a locking mechanism 70; wherein the
faceplate or spinal cage fixation plate 40 is configured to be a secondary capture mechanism for
the first and second retention members.

[0163] In some embodiments, the method further comprises the steps of: optionally affixing a
faceplate or spinal cage fixation plate 40 comprising at least one fixation spike (not shown),
wherein the at least one fixation spike is positioned superiorly to the superior surface of the
fixation plate and configured to temporarily secure the fixation plate to a superior adjacent
vertebra.

[0164] In some embodiments, the method still further comprises the steps of: optionally
affixing a faceplate or spinal cage fixation plate 40 comprising at least a second fixation spike,
(not shown); wherein the at least second fixation spike is positioned inferiorly to the inferior
surface of the fixation plate and configured to temporarily secure the fixation plate to an
inferior adjacent vertebra.

[0165] In some embodiments, the method comprises the steps of: optionally affixing a
faceplate or spinal cage fixation plate 40 comprising at least one aperture for receiving a bone
screw (not shown), wherein the at least one aperture for receiving a bone screw is positioned
superiorly to the superior surface of the fixation plate and configured to temporarily secure the
fixation plate with a first screw to a superior adjacent vertebra.

[0166] In some embodiments, the method still further comprises the steps of: optionally
affixing a faceplate or spinal cage fixation plate 40 comprising at least a second aperture for
receiving a bone screw, (not shown); wherein the at least second aperture for receiving a bone
screw is positioned inferiorly to the inferior surface of the fixation plate and configured to
temporarily secure the fixation plate with a second screw to an inferior adjacent vertebra.
[0167] Provided hereinis an intervertebral implant kit comprising: a spacer body 10
comprising; a superior surface 11, an inferior surface 12, and an interior graft window 17
defined by an anterior wall 13, a posterior wall 14, a first lateral wall 15, and a second lateral

wall 16; and a first split-guide aperture 20 comprising: a first ramped channel 22 extending from
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the anterior wall 13 into the first lateral wall 15 and to a first opening 24 in the superior surface
11 of the first lateral wall 15; a second ramped channel 23 extending from the anterior wall 13
into the first lateral wall 15 and to a first opening 25 in the inferior surface 12 of the same first
lateral wall 15; and a first recess at the anterior wall 20; and a first capture ring 60 configured to
be placed in the first recess; wherein the superior surface 11 is configured to contact an inferior
endplate of a first adjacent vertebra and the inferior surface 12 is configured to contact a
superior endplate of a second adjacent vertebra, a first bone retainer 30 comprising: a first cap
30 with an anterior 31 and posterior 32 surface; a first tang 33; and a second tang 34 forming a
split-fork configuration with the first tang; wherein the first tang 33 and second tang 34 both
extend from the posterior surface 32 of the first cap 35, wherein the first tang and second tang
initially both extend from the first cap in a plane generally parallel to each other and end at a
first terminus “y” and a second terminus “y”, respectively, and wherein the first terminus “y” of
the first tang 33 is oriented at a non-perpendicular angle to the posterior surface 32 of the first
cap 35 and the second terminus “y” of the second tang 34 is oriented at a non-perpendicular
angle to the posterior surface 32 of the first cap 35 and is oriented in a divergent direction
relative to the first terminus of the first tang, wherein the first tang and second tang of the first
retainer comprise a compressed configuration 33a, 34a prior to delivery into the first split-guide
aperture 20, and wherein upon delivery into the first split-guide aperture, the first and second
tangs expand relative to one another 33b, 34b and are configured to at least partially penetrate
the first adjacent vertebra and the second adjacent vertebra, respectively.

[0168] In some embodiments, the kit further comprises a second capture ring 60, a second
retainer 30 comprising: a second cap 35 with an anterior 31 and posterior 32 surface; a third
tang 33; and a fourth tang 34 forming a split-fork configuration with the first tang; wherein the
third tang 33 and fourth tang 34 initially both extend from the second cap 35 in a plane
generally parallel to each other, and end at a third terminus “y” and a fourth terminus “y”,
respectively, wherein the third terminus “y” of the third tang 33 is oriented at a non-
perpendicular angle to the posterior surface of the second cap 35 and the fourth terminus “y”
of the fourth tang 34 is oriented at a non-perpendicular angle to the posterior surface 32 of the
second cap 35 and is oriented in a divergent direction relative to the third terminus of the third
tang, and wherein the spacer body further comprises a second split-guide aperture 21

comprising: a third ramped channel 26 extending from the anterior wall 13 into the second

lateral wall 16 and to a third opening 28 in the superior surface 11of the second lateral wall 16;
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a fourth ramped channel 27 extending from the anterior wall 13 into the second lateral wall 16
and to a fourth opening 29 in to the inferior surface 12 of the second lateral wall 16; and a
second recess 21 in the anterior wall 13, wherein the third tang 33 and fourth tang 34 of the
second retainer 30 comprise a compressed configuration 33a, 34a prior to delivery into the
second split-guide aperture 21, and wherein upon delivery into the second split-guide aperture,
the third and fourth tangs expand 33b, 34b relative to one another and are configured to at
least partially penetrate the first adjacent vertebra and the second adjacent vertebra,
respectively.

[0169] In some embodiments, the first cap 35 and the second cap 35 are contiguous and/or are
attached to one another. In some embodiments, the first cap 35 and the second cap 35 are
integral to the faceplate or spinal cage fixation plate 40.

[0170] In some embodiments, the intervertebral implant kit further optionally comprises a
faceplate or spinal cage fixation plate 40 and a locking mechanism 70; wherein the faceplate or
spinal cage fixation plate 40 comprises a fixation aperture 47 extending therethrough and a
counter-bore 48, both configured to coaxially align with a fixation aperture 18 in the spacer
body, wherein the locking mechanism 70 is configured to pass through the faceplate fixation
aperture 47, 48 and into the coaxially aligned spacer body fixation apertures 18, 51 to securely
retain the faceplate 40 against the anterior wall 13 of the spacer body 10, wherein a locking
mechanism head 71 or cap is captured within the counter-bore 84, and wherein the faceplate
40 is further configured to be a secondary capture mechanism for the first and second bone
fixation members 30 (L&R) to prevent unintentional removal thereof.

[0171] Provided hereinis an intervertebral implant 100, 200, 300, 400, 500 comprising: a
singular spacer body 10 comprising a superior surface 11, an inferior surface 12 , an anterior
wall 13, a posterior wall 14, a first lateral wall 15 extending between the posterior wall 14 and
the anterior wall 13, a second lateral wall 16 extending between the posterior wall 14 and the
anterior wall 13, and an interior graft window 17 within the spacer body 10; wherein the
superior surface 11 is configured to contact an endplate of a first adjacent vertebra and the
inferior surface 12 is configured to contact an endplate of a second adjacent vertebra, and
wherein the interior graft window 17 comprises at least one graft aperture open to either the
superior surface, the inferior surface or both the superior and inferior surface, a first guide
aperture 21 on the anterior wall 13, the first guide aperture comprising: a first ramped channel

22 providing a first opening 24 to the superior surface within the first lateral wall 15; and a
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second ramped channel 23 providing a second opening 25 to the inferior surface 12 within the
same first lateral wall 15; a first bone fixation member 30 comprising a cap 35 with a first and
second retention tang 33, 34 protruding therefrom configured to be inserted through the first
guide aperture and at least partially penetrates the first adjacent vertebra and simultaneously,
at least partially penetrates the second adjacent vertebra; wherein the bone fixation member
30 comprises a split fork configuration, a second bone fixation member 30 comprising: a cap 35
with an anterior 31 and posterior 32 surface; a third retention tang 33 and a fourth retention
tang 34 forming a split-fork configuration; wherein the third retention tang and fourth retention
tang protrude from the posterior face 32 of the cap 35, wherein the second bone fixation
member is configured to be inserted through a second split-guide aperture 21 wherein the third
ramped channel 26 is configured to guide the third retention tang toward the third opening 28
in the superior surface 11 and the fourth ramped channel 27 is configured to guide the fourth
retention tang toward the fourth opening 29 in the inferior surface 12.

[0172] In some embodiments, the intervertebral implant 100, 200, 300, 400, 500 further
comprises: a first fixation aperture 18 in the anterior wall; an insert plate 50 configured to be
coupled to the spacer body 10, the insert plate comprising a second fixation aperture 51
extending therethrough configured to coaxially align with the first fixation aperture; wherein
the first fixation aperture and second fixation aperture are configured to receive a locking
mechanism 70.

[0173] In some embodiments, the intervertebral implant further comprises: a faceplate or
spinal cage fixation plate 40 and the locking mechanism 70; wherein the faceplate comprises a
third fixation aperture 47 extending therethrough and a counter-bore 48, both configured to
coaxially align with the first fixation aperture 18 in the spacer body and the second fixation
aperture 51 in the insert plate 50, wherein the locking mechanism 70 is configured to pass
through the third fixation aperture and into the coaxially alighed second and first fixation
apertures to securely retain the faceplate or spinal cage fixation plate against the anterior wall
13 of the spacer body, wherein a locking mechanism head or cap 71 is captured within the
counter-bore 47, and wherein the faceplate or spinal cage fixation plate is further configured to
be a secondary capture mechanism for the first bone fixation member(s) 30 to prevent
unintentional removal thereof.

[0174] Provided hereinis an intervertebral implant comprising: a bone fixation member also

called a retainer 30 comprising: a cap 35 with an anterior 31 and posterior surface 32; a capture
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feature on the cap; a first retention tang and a second retention tang each retention tang
having a first end, a lengthwise body and a second end opposite the first end and forming a
split-fork configuration relative to each other; wherein the first retention tang and second
retention tang protrude from the posterior face of the cap, each retention tang in a plane
parallel to the other retention tang.

[0175] In some embodiments, the first end of each retention tang is affixed to and protruding
from the posterior surface of the cap, wherein the second end of each retention tang is
oriented at a non-perpendicular angle to the posterior surface of the cap and each second end
is oriented in divergent directions to the other retention tang.

[0176] In some embodiments, each retention tang of the bone fixation member is configured
such that the lengthwise body of each retention tang is straight, arcuate, or helical between the
first end and the second end.

[0177] Provided herein is a spinal cage fixation plate comprising: an anterior surface; a stepped
posterior surface spaced from the anterior surface along a medial-lateral direction; a superior
surface; and an inferior surface spaced from the superior surface along a medial-lateral
direction; a first fixation aperture extending from the anterior surface through the posterior
surface, configured to receive the shank of a fixation mechanism; and a concentric secondary
aperture on the anterior surface, coaxially alighed with the first fixation aperture, configured to
receive the head of the fixation mechanism, wherein the first fixation aperture and secondary
aperture are centrally located in the medial-lateral and superior-inferior dimensions of the
fixation plate, wherein an overall medial-lateral dimension of the plate is greater than a
superior-inferior dimension of the plate, and wherein the stepped posterior surface comprises a
recessed medial stepped portion, a recessed lateral stepped portion and a posteriorly
protruding central portion.

[0178] In some embodiments, the surfaces of the recessed medial stepped portion, and the
recessed lateral stepped portion are defined as a coaxial cylindrical surface, the curvature
approximating that of vertebral bodies to be fused, when viewed from a superior or inferior
orientation.

[0179] In some embodiments, the posteriorly protruding central portion is configured to align
with and interface with a mating recessed surface on an anterior face of a spinal fusion cage,
and wherein the first fixation aperture and secondary aperture are configured to coaxially align

with a mating third aperture in the anterior portion of said spinal fusion cage and jointly accept
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a fixation mechanism configured to secure the spinal cage fixation plate to the spinal fusion
cage, and wherein the surfaces of the recessed medial stepped portion, and the recessed lateral
stepped portion of the spinal cage fixation plate are configured to align with a raised anterior
medial stepped portion, and a raised anterior lateral stepped portion of the fusion cage.

[0180] In some embodiments, the spinal cage fixation plate further comprises: at least one
aperture for receiving a bone screw; wherein the at least one aperture is positioned superiorly
to the superior surface of the fixation plate and configured to at least temporarily secure the
fixation plate to a superior adjacent vertebra.

[0181] In some embodiments, the spinal cage fixation plate further comprises at least a second
aperture for receiving a bone screw; wherein the at least second aperture is positioned
inferiorly to the inferior surface of the fixation plate and configured to at least temporarily
secure the fixation plate to an inferior adjacent vertebra.

[0182] In some embodiments, the spinal cage fixation plate further comprises at least one
fixation spike; wherein the at least one fixation spike is positioned superiorly to the superior
surface of the fixation plate and configured to at least temporarily secure the fixation plate to a
superior adjacent vertebra.

[0183] In some embodiments, the spinal cage fixation plate further comprises at least a second
fixation spike; wherein the at least second fixation spike is positioned inferiorly to the inferior
surface of the fixation plate and configured to at least temporarily secure the fixation plate to
an inferior adjacent vertebra.

[0184] In some embodiments, the spinal cage fixation plate further comprises: anteriorly
recessed features in the posterior surfaces of the recessed medial stepped portion, and the
recessed lateral stepped portion of the spinal cage fixation plate configured to align with and
capture the cap of a bone fixation member protruding from the anterior face of a spinal fusion
cage; and a capture ring or retaining clip configured to capture the cap of bone fixation member
within the anteriorly recessed feature.

[0185] In some embodiments, the spinal cage fixation plate comprises at least one of: a
biologically inert material; a sufficiently porous surface to facilitate bony ingrowth; and a
biologically active surface coating to facilitate bony ingrowth and spinal fusion.

[0186] In some embodiments, the surfaces of the recessed medial stepped portion, and the
recessed lateral stepped portion of the spinal cage fixation plate are configured to align with an

anterior surface of a superior and inferior vertebra, wherein the posteriorly protruding central
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portion is configured to fit between and separate the inferior surface of the superior vertebra
and superior surface of the inferior vertebra.

[0187] In some embodiments, the posteriorly protruding central portion is further configured to
prevent the expulsion of a spinal fusion cage positioned between the inferior and superior
vertebrae.

[0188] In some embodiments, the at least first fixation spike and the at least second fixation
spike further comprise at least one: a biologically inert material; a sufficiently porous surface to
facilitate bony ingrowth; and a biologically active coating to facilitate bony ingrowth.

[0189] In some embodiments, the fixation plate is made of a biologically inert material selected
from the group consisting of: an allograft; an autograft; titanium; titanium alloys; PEEK
(polyaryl, ether, ether ketone) polymer; cobalt-chromium alloys; tantalum; tantalum alloys;

niobium; niobium alloys; and stainless steel.

[0190] While preferred embodiments of the present invention have been shown and described
herein, it will be obvious to those skilled in the art that such embodiments are provided by way
of example only. Numerous variations, changes, and substitutions will now occur to those
skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed in
practicing the invention. It is intended that the following claims define the scope of the
invention and that methods and structures within the scope of these claims and their

equivalents be covered thereby.
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CLAIMS
WHAT IS CLAIMED IS:
1. An intervertebral implant for positioning between a first vertebra and a second vertebra
successive to the first vertebra, the intervertebral implant comprising:
a singular spacer body comprising;
a superior surface configured to contact an inferior endplate of the first vertebra,
an inferior surface configured to contact a superior endplate of the second
vertebra,
an anterior wall,
a posterior wall,
a first lateral wall extending between the posterior wall and the anterior wall,
a second lateral wall extending between the posterior wall and the anterior wall,
and
an interior graft window defined by the anterior wall, the posterior wall, the first
lateral wall and the second lateral wall, the interior graft window comprising;
a graft aperture open to either the superior surface, the inferior surface or both
the superior surface and the inferior surface;
a first split-guide in the anterior wall, the first split-guide comprising:
a first ramped channel extending from the anterior surface to the superior
surface within the first lateral wall; and
a second ramped channel extending from the anterior surface to the inferior
surface within the same first lateral wall.
2. The intervertebral implant of Claim 1, further comprising:
a first bone fixation member comprising:
a cap with an anterior and posterior surface;
a capture feature on the cap;
a first retention tang and a second retention tang forming a split-fork
configuration;
wherein the first retention tang and second retention tang protrude from the
posterior face of the cap.
3. The intervertebral implant of Claim 2, wherein the first bone fixation member is

configured to be inserted through the first split-guide wherein the first ramped channel
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is configured to guide the first retention tang toward the first opening in the anterior
surface and the second ramped channel is configured to guide the second retention tang
toward the second opening in the inferior surface.

4, The intervertebral implant of Claim 1, further comprising:

a first fixation aperture in the anterior wall extending to the interior graft window;

an insert plate configured to be coupled to the spacer body within the interior graft
window, the insert plate comprising a second fixation aperture extending therethrough
configured to coaxially align with the first fixation aperture;

wherein the first fixation aperture and second fixation aperture are configured to
receive a locking mechanism.

5. The intervertebral implant of Claim 1, further comprising:

a second split-guide in the anterior wall, the second split-guide comprising:
a third ramped channel extending from the anterior surface to the superior
surface within the second lateral wall; and
a fourth ramped channel extending from the anterior surface to the inferior
surface within the same second lateral wall.
6. The intervertebral implant of Claim 1, further comprising:
a second bone fixation member comprising:
a cap with an anterior and a posterior surface;
a capture feature on the cap;
a third retention tang and fourth retention tang forming a split fork
configuration;
wherein the third retention tang and fourth retention tang protrude from the
posterior face of the cap.

7. The intervertebral implant of Claim 6, wherein the second bone fixation member is
configured to be inserted through the second split-guide wherein the third ramped
channel is configured to guide the third retention tang toward the third opening in the
anterior surface and the fourth ramped channel is configured to guide the fourth
retention tang toward the fourth opening in the inferior surface.

8. The intervertebral implant of Claim 1 or 5, wherein the first or second split-guide is
configured to receive the first or second bone fixation member comprising a cap with

two retention tangs and provide a guided pathway to simultaneously direct the two
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10.

11.

retention tangs in opposite directions such that when the bone fixation member is
impacted, the first of two tangs at least partially penetrates the inferior endplate of the
adjacent superior vertebra and the second of two tangs simultaneously, at least partially
penetrates the superior endplate of the adjacent inferior vertebra.
The intervertebral implant of Claim 2 or 6, wherein the bone fixation member each
comprising two retention tangs, each retention tang having a first end, a lengthwise
body and a second end opposite the first end and having the split-fork configuration
relative to each other are configured such that the tangs protrude from the cap,

wherein the first end of each retention tang is affixed to and protruding from the
posterior surface of the cap, each retention tang in a plane parallel to the other
retention tang, and

wherein the second end of each retention tang is oriented at a non-perpendicular
angle to the posterior surface of the cap and each second end is oriented in divergent
directions to the other retention tang.
The intervertebral implant of Claim 9, wherein each retention tang of the bone fixation
member is configured such that the lengthwise body of each retention tang is:

- straight;

- arcuate; or

- helical;

between the first end and the second end.

The intervertebral implant of Claim 1 or 5, wherein the first or second split-guide

comprising:

a first of two ramped channels having a first end at the split-guide aperture, a
lengthwise pathway and a second end providing an opening to the superior surface
within a lateral wall; and

a second of two ramped channels having a first end at the split-guide aperture, a
lengthwise pathway and a second end providing an opening to the inferior surface
within the same lateral wall;

wherein each ramped channel lengthwise pathway is shaped such that the
configuration of the lengthwise pathway is:

- straight;

- arcuate; or
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12.

13.

14.

15.

16.

- helical;

between the first end and the second end of each respective ramped channel.
The intervertebral implant of Claim 10, wherein at least one of the two retention tangs
further comprises a plurality of substantially inversely shaped “V” notches along the
lengthwise body, anywhere between a middle of the lengthwise body and proximate to
the second end, the plurality of notches configured to promote resistance to extraction
of the retention tang and the overall bone fixation member from a vertebral bone or the
spacer body after insertion.
The intervertebral implant of Claim 12, wherein a tip on the second end of each
retention tang is configured to penetrate:

- avertebral endplate;

- acancellous bone; or

- acortical bone;

of a vertebra.
The intervertebral implant of Claim 12, wherein the bone fixation member comprising
helical retention tangs at least partially penetrates the inferior endplate of the superior
adjacent vertebra and simultaneously, at least partially penetrate the superior endplate
of the inferior adjacent vertebra in a corkscrew manner such that each tang follows a
helical path unique to the helix of each retention tang and wherein the entire bone
fixation member rotates as it is deployed through the spacer body.
The intervertebral implant of Claim 2 or 6, further comprising a retaining clip configured
to capture the bone fixation member within the opening of the first or second split-
guide.
The intervertebral implant of Claim 4, further comprising:

a faceplate or spinal cage fixation plate; and

a locking mechanism;

wherein the faceplate or spinal cage fixation plate comprises a an anterior face, a
stepped posterior face, top edge, a bottom edge spaced apart from the top edge, a first
lateral edge and a second lateral edge,

wherein the faceplate or spinal cage fixation plate further comprises a third fixation

aperture extending therethrough and a counter-bore, both the third fixation aperture
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17.

18.

19.

20.

21.

and the counter-bore configured to coaxially align with the first and second fixation
aperture,

wherein the locking mechanism is configured to pass through the third fixation
aperture and into the first and second fixation apertures to securely retain the faceplate
or spinal cage fixation plate against the anterior wall of the spacer body, and

wherein a locking mechanism head or cap is captured within the counter-bore.
The intervertebral implant of Claim 16, wherein the faceplate or spinal cage fixation
plate is further configured to be a secondary capture mechanism for at |least the first
bone fixation member to prevent unintentional removal thereof.
The intervertebral implant of Claim 11, wherein the first and second bone fixation
member each comprising two retention tangs, are provided with the spacer body,
inserted at least partially into the first and second split-guide aperture, wherein the first,
second, third and fourth tangs are in a compressed, non-deployed state.
The intervertebral implant of Claim 18, wherein the first, second, third and fourth tangs
become decompressed and at least partially penetrate the adjacent vertebra when the
first and second bone fixation members are pushed into the first and second guide
apertures.
The intervertebral implant of Claim 16, wherein the locking mechanism comprises:

ascrew;

a bolt;

a bayonette connection;

a pin; or

a split-compression pin.

A method of fusing a first vertebra and a second vertebra successive to the first vertebra
comprising the steps of:

inserting a spacer body between prepared facing surfaces of the first vertebra and a
second vertebra, the spacer body comprising a superior surface, an inferior surface and
an interior graft window defined by an anterior wall, a posterior wall, a first lateral wall,
and a second lateral wall;

inserting a first retainer in a compressed configuration into a first split-guide

aperture extending from the anterior wall into the first lateral wall of the spacer body,
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22.

23.

24.

the first retainer comprising a first tang and a second tang, said first and second tangs
comprising a split-fork configuration relative to one another;

driving the first retainer fully into the first split-guide aperture such that the first
tang engage a first ramped channel and extends out of a first opening on the superior
surface of the first lateral wall and the second tang simultaneously engages a second
ramped channel and extends out of a second opening on the inferior surface of the first
lateral wall; and

wherein the first tang is configured to at least partially penetrate the first adjacent
vertebra and simultaneously, the second tang is configured to at least partially
penetrate the second adjacent vertebra, creating a decompressed configuration for the
first tang and the second tang.
The method of claim 21 comprising inserting a second retainer in a compressed
configuration into a second split-guide aperture extending from the anterior wall into
the second lateral wall of the spacer body, the second retainer comprising a third tang
and a fourth tang, said third and fourth tangs comprising a split-fork configuration
relative to one another;

driving the second retainer fully into the second split-guide aperture such that the
first tang engages a third ramped channel and extends out of a third opening on the
superior surface of the second lateral wall and the fourth tang simultaneously engages a
fourth ramped channel and extends out of a fourth opening on the inferior surface of
the second lateral wall; and

wherein the third tang is configured to at least partially penetrate the first adjacent
vertebra and simultaneously, the second tang is configured to at least partially
penetrate the second adjacent vertebra, creating a decompressed configuration for the
third tang and the fourth tang.
The method of claim 21, optionally comprising the step of inserting a bone graft material
into the graft window prior to inserting the spacer body between the prepared surfaces
of the first and second adjacent vertebra.
The method of claim 21, further comprising the steps of:

optionally affixing a faceplate to an anterior surface of the spacer body; and

securing said faceplate with a locking mechanism;
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wherein the faceplate is configured to be a secondary capture mechanism for the

first and second retention members.

25. An intervertebral implant kit comprising:
a spacer body comprising;
a superior surface,
an inferior surface, and
an interior graft window defined by an anterior wall, a posterior wall, a first
lateral wall, and a second lateral wall; and
a first split-guide aperture comprising:
a first ramped channel extending from the anterior wall into the first lateral wall
and to a first opening in the superior surface of the first lateral wall;
a second ramped channel extending from the anterior wall into the first lateral
wall and to a first opening in the inferior surface of the same first lateral wall;
and
a first recess at the anterior wall; and
a first capture ring configured to be placed in the first recess;
wherein the superior surface is configured to contact an inferior endplate of a
first adjacent vertebra and the inferior surface is configured to contact a superior
endplate of a second adjacent vertebra,
a first bone retainer comprising:
a first cap with an anterior and posterior surface;
a first tang; and
a second tang forming a split-fork configuration with the first tang;
wherein the first tang and second tang both extend from the posterior surface of
the first cap,
wherein the first tang and second tang initially both extend from the first cap in a
plane generally parallel to each other and end at a first terminus and a second
terminus, respectively, and
wherein the first terminus of the first tang is oriented at a non-perpendicular

angle to the posterior surface of the first cap and the second terminus of the second
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tang is oriented at a non-perpendicular angle to the posterior surface of the first cap
and is oriented in a divergent direction relative to the first terminus of the first tang,
wherein the first tang and second tang of the first retainer comprise a compressed
configuration prior to delivery into the first split-guide aperture, and
wherein upon delivery into the first split-guide aperture, the first and second tangs
expand relative to one another and are configured to at least partially penetrate the first
adjacent vertebra and the second adjacent vertebra, respectively.
26. The kit of Claim 25, wherein the kit further comprises
a second capture ring,
a second retainer comprising:
a second cap with an anterior and posterior surface;
a third tang; and
a fourth tang forming a split-fork configuration with the first tang;
wherein the third tang and fourth tang initially both extend from the second cap
in a plane generally parallel to each other, and end at a third terminus and a fourth
terminus, respectively,
wherein the third terminus of the third tang is oriented at a non-perpendicular
angle to the posterior surface of the second cap and the fourth terminus of the
fourth tang is oriented at a non-perpendicular angle to the posterior surface of
the second cap and is oriented in a divergent direction relative to the third
terminus of the third tang, and wherein the spacer body further comprises a
second split-guide aperture comprising:
a third ramped channel extending from the anterior wall into the second
lateral wall and to a third opening in the superior surface of the second lateral wall;
a fourth ramped channel extending from the anterior wall into the second
lateral wall and to a fourth opening in to the inferior surface of the second lateral
wall; and
a second recess in the anterior wall,
wherein the third tang and fourth tang of the second retainer comprise a

compressed configuration prior to delivery into the second split-guide aperture, and
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27.

28.

29.

wherein upon delivery into the second split-guide aperture, the third and fourth
tangs expand relative to one another and are configured to at least partially penetrate
the first adjacent vertebra and the second adjacent vertebra, respectively.
The intervertebral implant kit of Claim 26, wherein the first cap and the second cap are
contiguous and/or are attached to one another.
The intervertebral implant kit of Claim 25, further optionally comprising:

a faceplate; and

a locking mechanism;

wherein the faceplate comprises a first fixation aperture extending therethrough and
a counter-bore, both configured to coaxially align with a second fixation aperture in the
spacer body,

wherein the locking mechanism is configured to pass through the first fixation
aperture and into the coaxially aligned second fixation apertures to securely retain the
faceplate against the anterior wall of the spacer body,

wherein a locking mechanism head or cap is captured within the counter-bore, and

wherein the faceplate is further configured to be a secondary capture mechanism for

the first and second bone fixation members to prevent unintentional removal thereof.

An intervertebral implant comprising:

a singular spacer body comprising a superior surface, an inferior surface, an anterior
wall, a posterior wall, a first lateral wall extending between the posterior wall and the
anterior wall, a second lateral wall extending between the posterior wall and the
anterior wall, and an interior graft window within the spacer body;

wherein the superior surface is configured to contact an endplate of a first adjacent
vertebra and the inferior surface is configured to contact an endplate of a second
adjacent vertebra, and

wherein the interior graft window comprises at least one graft aperture open to
either the superior surface, the inferior surface or both the superior and inferior surface,

a first guide aperture on the anterior wall, the first guide aperture comprising:

a first ramped channel providing a first opening to the superior surface within

the first lateral wall; and
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a second ramped channel providing a second opening to the inferior surface
within the same first lateral wall;

a first bone fixation member comprising a cap with a first and second retention tang
protruding therefrom configured to be inserted through the first guide aperture and at
least partially penetrates the first adjacent vertebra and simultaneously, at least partially
penetrates the second adjacent vertebra;

wherein the bone fixation member comprises a split fork configuration

a first bone fixation member comprising:

a cap with an anterior and posterior surface;
a first retention tang and a second retention tang forming a split-fork
configuration;

wherein the first retention tang and second retention tang protrude from the
posterior face of the cap

wherein the first bone fixation member is configured to be inserted through the first
guide aperture wherein the first ramped channel is configured to guide the first
retention tang toward the first opening in the anterior surface and the second ramped
channel is configured to guide the second retention tang toward the second opening in
the inferior surface.

30. The intervertebral implant of Claim 29, further comprising:

a first fixation aperture in the anterior wall;

an insert plate configured to be coupled to the spacer body, the insert plate
comprising a second fixation aperture extending therethrough configured to coaxially
align with the first fixation aperture;

wherein the first fixation aperture and second fixation aperture are configured to
receive a locking mechanism.

31. The intervertebral implant of Claim 30, further comprising:

a faceplate; and

the locking mechanism;

wherein the faceplate comprises a third fixation aperture extending therethrough
and a counter-bore, both configured to coaxially align with a second fixation aperture in

the spacer body,
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wherein the locking mechanism is configured to pass through the third fixation
aperture and into the coaxially alighed second fixation apertures to securely retain the
faceplate against the anterior wall of the spacer body,

wherein a locking mechanism head or cap is captured within the counter-bore, and

wherein the faceplate is further configured to be a secondary capture mechanism for

the first bone fixation member to prevent unintentional removal thereof.

32. An intervertebral implant comprising:
a bone fixation member comprising:
a cap with an anterior and posterior surface;
a capture feature on the cap;
a first retention tang and a second retention tang each retention tang having a
first end, a lengthwise body and a second end opposite the first end and forming a
split-fork configuration relative to each other;
wherein the first retention tang and second retention tang protrude from the
posterior face of the cap, each retention tang in a plane parallel to the other
retention tang.
33. The intervertebral implant of Claim 32, wherein the first end of each retention tang is
affixed to and protruding from the posterior surface of the cap, and
wherein the second end of each retention tang is oriented at a non-perpendicular
angle to the posterior surface of the cap and each second end is oriented in divergent
directions to the other retention tang.
34. The intervertebral implant of Claim 33, wherein each retention tang of the bone fixation
member is configured such that the lengthwise body of each retention tang is:
- straight;
- arcuate; or
- helical;

between the first end and the second end.

35. A spinal cage fixation plate comprising:

an anterior surface;
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36.

37.

38.

a stepped posterior surface spaced from the anterior surface along a medial-lateral
direction;

a superior surface;

and an inferior surface spaced from the superior surface along a medial-lateral
direction;

a first fixation aperture extending from the anterior surface through the posterior
surface, configured to receive the shank of a fixation mechanism; and

a concentric secondary aperture on the anterior surface, coaxially aligned with the
first fixation aperture, configured to receive the head of the fixation mechanism,

wherein the first fixation aperture and secondary aperture are centrally located in
the medial-lateral and superior-inferior dimensions of the fixation plate,

wherein an overall medial-lateral dimension of the plate is greater than a superior-
inferior dimension of the plate, and

wherein the stepped posterior surface comprises a recessed medial stepped portion,
a recessed lateral stepped portion and a posteriorly protruding central portion.
The spinal cage fixation plate of Claim 35, wherein the surfaces of the recessed medial
stepped portion, and the recessed lateral stepped portion are defined as a coaxial
cylindrical surface, the curvature approximating that of vertebral bodies to be fused,
when viewed from a superior or inferior orientation.
The spinal cage fixation plate of Claim 35, wherein the posteriorly protruding central
portion is configured to align with and interface with a mating recesses surface on an
anterior face of a spinal fusion cage, and

wherein the first fixation aperture and secondary aperture are configured to
coaxially align with a mating third aperture in the anterior portion of said spinal fusion
cage and jointly accept a fixation mechanism configured to secure the spinal cage
fixation plate to the spinal fusion cage, and

wherein the surfaces of the recessed medial stepped portion, and the recessed
lateral stepped portion of the spinal cage fixation plate are configured to align with a
raised anterior medial stepped portion, and a raised anterior lateral stepped portion of
the fusion cage.
The spinal cage fixation plate of Claim 35 or 37, further comprising:

at least one aperture for receiving a bone screw;
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39.

40.

41.

42.

43.

44,

wherein the at least one aperture is positioned superiorly to the superior surface of
the fixation plate and configured to temporarily secure the fixation plate to a superior
adjacent vertebra.
The spinal cage fixation plate of Claim 38, further comprising:

at least a second aperture for receiving a bone screw;

wherein the at least second aperture is positioned inferiorly to the inferior surface of
the fixation plate and configured to temporarily secure the fixation plate to an inferior
adjacent vertebra.
The spinal cage fixation plate of Claim 35 or 37, further comprising:

at least one fixation spike;

wherein the at least one fixation spike is positioned superiorly to the superior
surface of the fixation plate and configured to temporarily secure the fixation plate to a
superior adjacent vertebra.
The spinal cage fixation plate of Claim 40, further comprising:

at least a second fixation spike;

wherein the at least second fixation spike is positioned inferiorly to the inferior
surface of the fixation plate and configured to temporarily secure the fixation plate to an
inferior adjacent vertebra.
The spinal cage fixation plate of Claim 35 or 37, further comprising:

anteriorly recessed features in the posterior surfaces of the recessed medial stepped
portion, and the recessed lateral stepped portion of the spinal cage fixation plate
configured to align with and capture the cap of a bone fixation member protruding from
the anterior face of a spinal fusion cage; and

a capture ring or retaining clip configured to capture the cap of bone fixation
member within the anteriorly recessed feature.
The spinal cage fixation plate of Claim 39 or 41, wherein said fixation plate comprise at
least one of:

- biologically inert material;

- sufficiently porous surface to facilitate bony ingrowth; and

- biologically active surface coating to facilitate bony ingrowth and spinal fusion.
The spinal cage fixation plate of Claim 35 or 36, wherein the surfaces of the recessed

medial stepped portion, and the recessed lateral stepped portion of the spinal cage
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45.

46.

47.

fixation plate are configured to aligh with an anterior surface of a superior and inferior
vertebra,
wherein the posteriorly protruding central portion is configured to fit between and
separate the inferior surface of the superior vertebra and superior surface of the inferior
vertebra.
The spinal cage fixation plate of Claim 44, wherein the posteriorly protruding central
portion is further configured to prevent the expulsion of a spinal fusion cage positioned
between the inferior and superior vertebra.
The spinal cage fixation plate of Claim 41, wherein the at least first fixation spike and
the at least second fixation spike further comprise at least one:
biologically inert material;
sufficiently porous surface to facilitate bony ingrowth; and
biologically active coating to facilitate bony ingrowth.
The spinal cage fixation plate of any one of Claims 35 — 46, wherein the fixation plate is
made of a biologically inert material selected from the group consisting of:
- allograft;
- autograft;
- titanium;
- titanium alloys;
- PEEK {polyaryl, ether, ether ketone) polymer;
- cobalt-chromium alloys;
- tantalum;
- tantalum alloys;
- niobium;
- niobium alloys; and

- stainless steel.
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