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EXPANDABLE LORDOSIS INTERVERTEBRAL IMPLANTS

This application claims priority to U.S. Provisional Patent Application
Serial No. 62/190,251, filed on July 9, 2015; and to U.S. Provisional Patent
Application Serial No. 62/160,544, filed on May 12, 2015; the contents of which

are hereby incorporated by reference herein in their entirety into this disclosure.

TECHNICAL FIELD
The subject disclosure relates generally to spinal implants. Specifically,

the subject disclosure relates to expandable lordosis intervertebral implants.

BACKGROUND OF THE SUBJECT DISCLOSURE

Back problems are one of the most common and debilitating occurrences
in people of all ethnicities. In the United States alone, over 500,000 spine lumbar
and cervical fusion procedures are performed each year. One of the causes of
back pain and disability results from the rupture or degeneration of one or more
intervertebral discs in the spine. Surgical procedures are commonly performed
to correct problems with displaced, damaged, or degenerated intervertebral discs
due to trauma, disease, or aging. Generally, spinal fusion procedures involve
removing some or the all of the diseased or damaged disc, and inserting one or
more intervertebral implants into the resulting disc space. Anterior lumbar
interbody fusion (ALIF) and lateral lumbar interbody fusion procedures are two of

the techniques that spine surgeons use to access the portions of the spine to be
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repaired or replaced. Replacement of injured or deteriorated spinal bone with
artificial implants requires a balance of knowledge of the mechanisms of the
stresses inherent in the spine, as well as the biological properties of the body in
response to the devices. Further, the size, configuration, and placement of an

artificial implant requires precision positioning and handling by a skilled surgeon.

SUMMARY OF THE SUBJECT DISCLOSURE

The present subject disclosure provides a novel implant device which may
be adjusted to form a particular lordosis angle depending on the needs or the
functionality of the particular placement of the implant.

In one exemplary embodiment, the subject matter is an implant device.
The device includes a first substantially planar plate; a second substantially
planar plate; a linkage between the first and second plates; wherein a translation
mechanism in the second plate causes the linkage to move from a collapsed
position wherein the first plate and the second plate are substantially parallel with
each other to an expanded position wherein the first plate is pushed away from
the second plate such that the first plate and the second plate form an angle with
respect to each other.

In another exemplary embodiment, the subject matter is an implant
device. The device includes a top plate having an extended anterior wall; a
bottom plate having an extended anterior wall; a linkage between the top and
bottom plates; wherein a translation mechanism in the bottom plate causes the

linkage to move from a collapsed position wherein the extended anterior wall of
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the top plate and the extended anterior wall of the bottom plate are substantially
parallel with each other to an expanded position wherein the top plate is pushed
away from the bottom plate in a direction such that the extended anterior wall of
the top plate and the extended anterior wall of the bottom plate form an angle
with respect to each other.

In yet another exemplary embodiment, the subject matter is a method of
inserting an adjustable lordosis intervertebral implant. The method includes
accessing a disc space via a lateral approach; inserting the implant into the
prepared disc space in its collapsed position having zero degrees of lordosis;
rotating a threaded coupling in the implant using an expansion tool, thereby
causing a drive shaft to translate in a proximal direction; expanding the implant
until a desired degree of lordosis is achieved; withdrawing the expansion tool
from the implant; attaching a fixation tab to the proximal end of the implant; and

inserting a screw through the fixation tab into the vertebral body.

BRIEF DESCRIPTION OF THE DRAWINGS

Many advantages of the present subject disclosure will be apparent to
those skilled in the art with a reading of this specification in conjunction with the
attached drawings, which include:

FIG. 1 shows a top perspective view of an expanded implant, according to
a first exemplary embodiment of the subject disclosure.

FIG. 2 shows another top perspective view of an expanded implant,

according to a first exemplary embodiment of the subject disclosure.
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[0011] FIG. 3 shows a front view of an expanded implant, according to a first
exemplary embodiment of the subject disclosure.

[0012] FIG. 4 shows a proximal side view of an expanded implant, according to a
first exemplary embodiment of the subject disclosure.

[0013] FIG. 5 shows a back view of an expanded implant, according to a first
exemplary embodiment of the subject disclosure.

[0014] FIG. 6 shows a distal side view of an expanded implant, according to a
first exemplary embodiment of the subject disclosure.

[0015] FIG. 7 shows a bottom view of a top plate of an implant, according to a
first exemplary embodiment of the subject disclosure.

[0016] FIG. 8 shows a perspective view of a bottom plate of an implant,
according to a first exemplary embodiment of the subject disclosure.

[0017] FIG. 9 shows a top perspective view of a collapsed implant, according to a
second exemplary embodiment of the subject disclosure.

[0018] FIG. 10 shows a top perspective view of only the bottom plate of a
collapsed implant, according to a second exemplary embodiment of the subject
disclosure.

[0019] FIG. 11 shows a top perspective view of an expanded implant, according
to a second exemplary embodiment of the subject disclosure.

[0020] FIG. 12 shows a top perspective view of only the bottom bottom plate of
an expanded implant, according to a second exemplary embodiment of the
subject disclosure.

[0021] FIG. 13 shows a bottom perspective view of an expanded implant,
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according to a second exemplary embodiment of the subject disclosure.

[0022] FIG. 14 shows a proximal side view of an expanded implant, according to
a second exemplary embodiment of the subject disclosure.

[0023] FIG. 15 shows a top perspective view of an expanded implant, according
to a third exemplary embodiment of the subject disclosure.

[0024] FIG. 16 shows a proximal side view of an expanded implant, according to
a third exemplary embodiment of the subject disclosure.

[0025] FIG. 17 shows a distal side view of an expanded implant, according to a
third exemplary embodiment of the subject disclosure.

[0026] FIG. 18 shows a back view of an expanded implant, according to a third
exemplary embodiment of the subject disclosure.

[0027] FIG. 19 shows a back perspective view of a collapsed implant, according
to a third exemplary embodiment of the subject disclosure.

[0028] FIG. 20 shows a top view of a collapsed implant, according to a third
exemplary embodiment of the subject disclosure.

[0029] FIG. 21 shows a bottom view of a collapsed implant, according to a
second exemplary embodiment of the subject disclosure.

[0030] FIG. 22 shows a top perspective view of a bottom plate of an implant
including a chassis, according to a third exemplary embodiment of the subject
disclosure.

[0031] FIG. 23 shows a front perspective view of a chassis of an implant,
according to a third exemplary embodiment of the subject disclosure.

[0032] FIG. 24 shows a back perspective view of a chassis of an implant,
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according to a third exemplary embodiment of the subject disclosure.

[0033] FIG. 25 shows a bottom view of a top plate of an implant, according to a
second exemplary embodiment of the subject disclosure.

[0034] FIG. 26 shows a front perspective view of a bottom plate of an implant
with chassis removed, according to a third exemplary embodiment of the subject
disclosure.

[0035] FIG. 27 shows a back perspective view of a bottom plate of an implant
with chassis removed, according to a third exemplary embodiment of the subject
disclosure.

[0036] FIG. 28 shows a perspective view of a raptor spring, according to a third
exemplary embodiment of the subject disclosure.

[0037] FIG. 29 shows a planar cut section of an implant, according to a third
exemplary embodiment of the subject disclosure.

[0038] FIG. 30 shows another planar cut section of an implant, according to a
third exemplary embodiment of the subject disclosure.

[0039] FIG. 31 shows a perspective view of a fixation device with an anti-backout
device, according to an exemplary embodiment of the subject disclosure.

[0040] FIG. 32 shows a top view of a fixation device with an anti-backout device,
according to an exemplary embodiment of the subject disclosure.

[0041] FIG. 33 shows a side view of a fixation device with an anti-backout device,

according to an exemplary embodiment of the subject disclosure.
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DETAILED DESCRIPTION OF THE SUBJECT DISCLOSURE

The following detailed description references specific embodiments of the
subject disclosure and accompanying figures, including the respective best
modes for carrying out each embodiment. It shall be understood that these
illustrations are by way of example and not by way of limitation.

lNlustrative embodiments of the invention are described below. In the
interest of clarity, not all features of an actual implementation are described in
this specification. It will of course be appreciated that in the development of any
such actual embodiment, numerous implementation-specific decisions must be
made to achieve the developers’ specific goals, such as compliance with system-
related and business-related constraints, which will vary from one implementation
to another. Moreover, it will be appreciated that such a development effort might
be complex and time-consuming, but would nevertheless be a routine
undertaking for those of ordinary skill in the art having the benefit of this
disclosure. The adjustable lordosis implant and related methods disclosed
herein boast a variety of navel features and companents that warrant patent
protection, both individually and in combination.

While the subject matter is susceptible to various modifications and
alternative forms, specific embodiments thereof have been shown by way of
example in the drawings and are herein described in detail. It should be
understood, however, that the description herein of specific embodiments is not
intended to limit the subject matter to the particular forms disclosed, but on the

contrary, the subject matter is to cover all modifications, equivalents, and
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alternatives falling within the spirit and scope of the subject matter as defined
herein. For example, any of the features of a particular example described
herein may be used with any other example described herein without departing
from the scope of the present subject matter.

The subject disclosure relates to an expandable lordosis intervertebral
implant. The implant has a collapsed configuration and an expanded
configuration, and is designed to be placed into an intervertebral disc space in its
collapsed configuration and then expanded while in the disc space to its
expanded configuration. When the implant is in its expanded configuration, it
creates a lordotic angle in the disc space (i.e., the anterior height of the implant is
greater than the posterior height of the implant). The exemplary embodiments of
the implant as shown and described herein are dimensioned for use in a direct
lateral approach to the spine, however, it is contemplated that a similar implant
with a similar expansion mechanism could be used in an anterior approach to the
spine.

As shown in FIGS. 1-8, the first exemplary embodiment of the implant 100
comprises a top plate 112, a bottom plate 114, linkages 116 connecting the top
and bottom plates 112, 114, a drive shaft 118 (see FIG. 8) coupled to the
linkages 116 and a threaded coupling 120 between the bottom plate 114 and the
drive shaft 118.

The top plate 112 has an upper bone contacting surface 122 and an
opposite interior surface 124 (see FIG. 7). As shown in the exemplary

embodiment, the top plate 112 includes one or more fusion apertures 126

PCT/US2016/032216
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extending through the bone contacting surface 122 and interior surface 124. The
interior surface 124 includes recesses 128 to accommodate the linkages 116 in
the interior of the implant 100. The recesses 128 further comprise a pocket 127
that houses the superior ends 117 of the linkages 116. As shown in FIG. 3, the
superior ends 117 of the linkages 116 are coupled to the interior surface 124 of
the top plate 112 via a pivot pin 130.

The bottom plate 114 has a lower bone contacting surface 132 and an
opposite interior surface 134. The bottom plate 114 includes one or more fusion
apertures 126 extending through the lower bone contacting surface 132 and the
opposite interior surface 134. The distal wall 136 of the lower plate 114 includes
a threaded hole for receiving the threaded coupling 120. The anterior wall 140 of
the bottom plate 114 includes pin slots (not shown) configured to receive pins
that couple the inferior end of the linkages 116 to the bottom plate 114. The
proximal end 141 of the bottom plate 114 includes a recess 142 configured to
receive a detachable fixation tab 144. The recess 142 has a shape that
complements the shape of the attachment portion 146 of the detachable fixation
tab 144. As shown in the exemplary embodiment, the recess 142 and the
attachment portion 146 of the detachable tab 144 are generally flower shaped to
allow the tab 144 to be attached in a variety of positions, however, other shapes
may be implemented.

The interior surface 134 of the bottom plate 114 houses the drive shaft
118. As illustrated in the exemplary embodiment in Figs. 1-8, the interior surface

134 of the bottom plate 114 includes a track dimensioned to receive the drive
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shaft 118. As shown best in FIGS. 3 and 8, the distal end 138 of the drive shaft
118 includes a hole for receiving the threaded coupling 120. The drive shaft 118
further includes pin holes 148 dimensioned to receive the pin 150 that couples
the inferior end 152 of the linkages 116 to the bottom plate 114. One end of the
pin 150 resides and translates within the slots 156 in the anterior wall 158 of the
bottom plate 114, the center of the pin 150 is received in a pin hole through the
inferior end 152 of the linkages 116 and a second end of the pin 150 is received
in the pin hole 148 in the drive shaft 118.

The drive shaft 118 is configured such that when the implant 100 is in its
collapsed configuration, the distal surface 138 of the drive shaft 118 is in close
proximity to the proximal face 160 of the distal wall 136 of the bottom plate 114.
As the threaded coupling 120 is rotated in a first direction, the drive shaft 118
translates in a proximal direction. Translation of the drive shaft 118 in the
proximal direction causes the pins 150 received through the inferior ends 152 of
the linkages 116 to slide proximally within the pin slots 156 in the bottom plate
114 while causing the linkages 116 to pivot about the pivot pin 130 coupled to the
top plate 112. The pivoting of the linkages 116 about the pivot pin 130 allows
the linkages 116 to move from a first, generally horizontal position in the interior
of the implant 100 to a second, more vertical position, pushing the top plate 112
upwards and thereby causing a change in the anterior height of the implant 100
when the implant is in its expanded state. The top plate 112 is coupled to the
bottom plate 114 via a hinge 162 on the posterior side 164 of the implant 100.

The described expansion mechanism allows the lordotic angle of the implant 100

10
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to be increased in non-discrete increments, meaning the surgeon can increase
the angle of lordosis until the desired amount of lordosis is reached.

Once the implant 100 has been expanded to the desired level of lordosis,
the implant 100 can be packed with bone graft or bone graft substitute through
the same hole 166 through which instruments used to actuate the drive
mechanism are inserted. Upon packing the implant 100 with bone graft or bone
graft substitute, the fixation tab 144 is coupled to the proximal end 141 of the
implant 100. As shown in the exemplary embodiment, the fixation tab 144
includes a superior and an inferior extension 168, 169 with a screw hole 167
therethough. The superior extension 168 is configured to be positioned adjacent
the superior vertebral body and the inferior extension 169 is configured to be
positioned adjacent the inferior vertebral body. A fixation tab 144 with a single
extension for receiving a single screw therethrough and positioned adjacent only
one of the superior and inferior vertebral body is also contemplated. It is also
contemplated that the extensions include an anti-backout element for preventing
backout of the screws after they’'ve been placed through the extension and inta
the vertebral body. Further details of an exemplary fixation tab 144 are shown in
FIGS. 31-33.

According to the exemplary embodiment shown in FIGS. 1-8, a method of
using the implant 100 is as follows: a disc space is accessed via a lateral
approach; the disc space is prepared to receive an intervertebral implant; the
implant 100 is inserted into the prepared disc space in its collapsed position

having 0 degrees of lordosis; an expansion tool is used to rotate the threaded

11
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coupling 120, thereby causing the drive shaft 118 to translate in a proximal
direction; the implant 100 is expanded until the desired degree of lordosis is
achieved; the expansion tool is withdrawn from the implant 100; bone graft or
bone graft substitute is packed into the interior of the implant 100; a fixation tab
144 is attached to the proximal end 140 of the implant 100 and at least one
screw is inserted through the fixation tab 144 into the vertebral body.

FIGS. 9-14 illustrate an alternative embodiment of the expandable lordosis
intervertebral implant. The implant according to this embodiment shares many of
the same features as the implant of FIGS. 1-8. The same features and elements
will not be re-described in this embodiment but may be labeled using a “2”
instead of a “1” as the first digit of the three digit label. The reader should
understand that the features are the same or similar as in the first embodiment.
Attention will be directed to the distinctions between this embodiment and the
embodiment presented in FIGS. 1-8. One of the differences according to this
alternative embodiment is that the top plate 212 and the bottom plate 214 include
planar extensions 213, 215 that together define an anterior wall when the implant
200 is in its expanded state. These planar extensions 213, 215 are configured to
enclose the generally hollow interior of the implant 200.

The expansion mechanism of the device 200 according to the alternative
embodiment of Figs. 9-14 include a chassis 270 with a threaded interior. The
drive screw 390 resides within the chassis 270 and has threads that engage the
threaded interior of the chassis 270. Turning the drive screw causes the chassis

270 to translate proximally, consequently causing pins 250 coupled to the

12
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chassis 270 to translate proximally within slots 256 in the bottom anterior wall
215 of the bottom plate 214. Linkages 216 are coupled to these pins 250 at their
inferior end and coupled to the top plate 212, such that when the chassis 270
translates proximally, the inferior ends of the linkages 216 are moved proximally,
causing the linkages 216 to move to a more upright position and thereby causing
the top plate 212 to move upward and away from the bottom plate 214,
increasing the height and lordotic angle of the implant. This motion may be
viewed in the figures as FIGS. 9 and 10 show the implant 200 in a low profile,
closed/collapsed configuration. FIG. 10 shows the position of the various
components with the top plate 212 removed for a better depiction of the
mechanism, with pins 250 in a distal most position within their respective slots
256. FIGS. 11 and 12 show the implant 200 in an open, , expanded, lordotic
angle configuration. FIG. 12 shows the position of the various components with
the top plate 212 removed for a better depiction of the mechanism, with pins 250
having been translated proximally within slots 256, thereby pushing linkages 216
in a vertical manner, which results in the lifting of the top plate 212. FIGS. 13
and 14 show the implant 200 from a lower perspective view (FIG. 13) and a side
view (FIG. 14} in an open, expanded position with pins 250 having been
translated proximally within slots 256, thereby pushing linkages 216 in a vertical
manner, which resulis in the lifting of the top plate 212

The alternative embodiment presented in FIGS. 9-14 presents alternative
additional features not shown in FIGS. 1-8. The top plate 212 has an additional

top anterior cover 213 and the bottom plate 214 has an additional bottom anterior

13



[0056]

[0057]

WO 2016/183382 PCT/US2016/032216

cover 215 which together serve to cover the entire anterior portion of the implant
200 when in a collapsed or expanded implant configuration. Further, top anterior
cover 213 is lifted along with the top plate 212 when the pins 250 are slid
proximally within the pin slots 256. Anti-migration features 211on the exterior
portions of both the top plate 212 and the bottom plate 214 serve to provide
further frictional and contact surface between the implant 200 and the adjoining
vertebrae.

Though not shown, it is contemplated that the second embodiment
presented in FIGS. 9-14 would also have an attachment feature for receiving a
fixation tab 144 as previously described in the first embodiment presented in
FIGS. 1-8. The method of use of the second embodiment would also be the
same as the method of use described for the first embodiment.

FIGS. 15-30 illustrate a further alternative embodiment of the expandable
lordosis intervertebral implant. The implant according to this embodiment shares
many of the same features as the exemplary embodiment of FIGS. 1-8, and the
exemplary embodiment of FIGS. 9-14. The same features will not be re-
described in this embodiment but may be labeled using a “3” instead of a “1” or
“2” as the first digit of the three digit label. The reader should understand that the
features are the same or similar as in the first and second embodiments.
Attention will be directed to the distinctions between this embodiment and the
prior described embodiments. Similar to the embodiment shown and described
in FIGS. 9-14, the present embodiment also has a top plate 312 and a bottom

plate 314 which include planar extensions 313, 315 that together define an
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anterior wall when the implant 300 is in its expanded state. These extensions
313, 315 are configured to enclose the generally hollow interior of the implant
300. An additional feature is a number of projections 317 on both the top plate
312 external surface and bottom plate 314 external surface. These fang-like
projections 317 work in conjunction with the anti-migration features 311 on the
top plate 312 and bottom plate 314 surfaces to create a friction fit with adjoining
vertebrae.

The top plate 312 has a top anterior wall 313 with a further side wall 318
located at the distal end 371 of the implant 300, away from the insertion port 375
located at the proximal end 370 of the implant 300. This contra-lateral and
anterior design has an opening and closing mechanism similar to that described
in FIGS. 9-14 and akin to standard garage doors. Additional apertures 377 may
be used in conjunction with insertion port 375 as receiving apertures for an
oblong inserter tool (not shown). Pin 362 is used to connect the top plate 312
with the bottom plate 314, and serves as an axis of rotation of one plate with
respect to the other.

FIGS. 22-24 show a chassis 380 and its relative positioning within the
bottom plate 314. A set of primary linkages 381 having spherical end portions
382 are connected to a set of support linkages 383, which are connected to the
body portion 385 of the chassis 380 via pins 384. The pins 384 serve as the axis
of rotation of the support linkages 383, which in turn allow for rotation of the
primary linkages 381 via pins 386. The primary linkages 381 are not directly

connected to the chassis body 385. Thus, the primary linkages 381 only

15
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articulate about a rotational axis formed by pins 386, and do not translate. The
support linkages 383 both articulate and translate.

Chassis 380 includes oval protrusions 387 which are aligned with
channels 319 and used to “drop down” the chassis 380 within the internal frame
of the bottom plate 314 and then shift the chassis 380 back distally to lock the
chassis 380 within the frame of the bottom plate 314. This mechanism secures
the position of the chassis 380 with respect to the bottom plate 314.

Screw 390 in conjunction with washer 391 act to lock the
expansion/collapsing mechanism within chassis 380. As shown in FIG. 29, the
screw 390 with washer 391 are locked into position by a friction fit within an
accommodating portion 393 of the bottom plate 314. Additionally, raptor spring
392 has a protrusion 394 which provides further a locking mechanism for the
screw 390 to position it within place. The protrusion 394 mates with divots 395
positioned annularly to form an annular flower pattern. A divot is available every
15-20 degrees such that a ratcheting mechanism is available for the surgeon to
determine the precise level of openness of the top plate 312 is desired. Once
such a lordosis angle is determined, the protrusion 394 of the spring 392 is
allowed to mate with divot 395 of the bottom plate 314, to essentially lock the
position and prevent further movement. Some level of force is required to further
open or close the top plate 312.

Top plate 312 is opened up by the mechanism driven by the chassis 380
such that the spherical heads 382 of the primary linkages 381 push the top plate

312 upward by physical upward force. This is essentially the expansion

16
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mechanism. Contraction or collapsing of the implant 300 involves a different
mechanism which is also positioned on the chassis 380. As shown in FIG. 30, a
diagonally cut groove 396 in the body of the chassis 385 allows for the diagonal
translation of a protrusion 397 in the chassis 380, which is connected to the top
plate 312 through connection 398. The contracted implant 300 has the
protrusion 397 in its lowermost position cn a distal end of the groove 396. This
serves to maintain a relatively tight connection and parallel configuration between
the top plate 312 and the bottom plate 314. As the expansion mechanism is
activated, the protrusion is extended proximally such that it begins to lift up
diagonally in the groove 396, thereby lifting the top plate 312. However, if there
is desire to contract the implant 300, the protrusion 397 travels back down the
groove 396, serving to lower the connection 398 between the top 312 and bottom
314 plates, and therefore the top plate 312 is lowered down toward the bottom
plate 314 again. During the expansion process, this sliding protrusion
mechanism is passive, and during the contraction mechanism, this sliding
protrusion mechanism becomes active to pull down the top plate 312.

Various fixation devices with locking and anti-backout mechanisms may
be used with the implants 100, 200, and 300 shown in the present disclosure.
One such type is shown in FIGS. 31-33. In this particular embodiment shown,
fixation device 444 with anti-backout device has a top circular portion 468 and
bottom circular portion 469 having an aperture 467 therein. The middle portion
446 is the engagement mechanism which services to lock into an

accommodating portion of an implant, such as those shown in FIGS. 1-2. The
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device shown contains a canted coil mechanism 449 as its anti-backout
mechanism, but other types may also be used to secure the implant position with
respect to adjacent vertebra once it is placed and sized.

The foregoing disclosure of the exemplary embodiments of the present
subject disclosure has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the subject disclcsure to
the precise forms disclosed. Many variations and modifications of the
embodiments described herein will be apparent to one of ordinary skill in the art
in light of the above disclosure. The scope of the subject disclosure is to be
defined only by the claims appended hereto, and by their equivalents.

Further, in describing representative embodiments of the present subject
disclosure, the specification may have presented the method and/or process of
the present subject disclosure as a particular sequence of steps. However, to
the extent that the method or process does not rely on the particular order of
steps set forth herein, the method or process should not be limited to the
particular sequence of steps described. As one of ordinary skill in the art would
appreciate, other sequences of steps may be possible. Therefore, the particular
order of the steps set forth in the specification should not be construed as
limitations on the claims. In addition, the claims directed to the method and/or
process of the present subject disclosure should not be limited to the
performance of their steps in the order written, and one skilled in the art can
readily appreciate that the sequences may be varied and still remain within the

spirit and scope of the present subject disclosure.
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WHAT IS CLAIMED IS:

1. An implant device, comprising:

a first substantially planar plate;

a second substantially planar plate;

a linkage between the first and second plates;

wherein a translation mechanism in the second plate causes the linkage to
move from a collapsed position wherein the first plate and the second plate are
substantially parallel with each other to an expanded position wherein the first
plate is pushed away from the second plate in a diagonal direction such that the

first plate and the second plate form an angle with respect to each other.

2. The device of claim 1, wherein the linkage is directly connected to the

second plate via a pin which remains parallel to the plane of the second plate.

3. The device of claim 2, wherein the pin translates within a slot in the

second plate.

4. The device of claim 3, wherein when the pin is at a first end of the slot, the

first plate is parallel with the second plate.

5. The device of claim 4, wherein when the pin is at a second end of the slot,

the first plate forms an angle with the second plate.
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8. The device of claim 1, wherein the translation mechanism is activated by a

drive shaft positioned within the second plate.

7. The device of claim 1, wherein the first plate and the second plate are

connected by a hinge mechanism.

8. An implant device, comprising:

a top plate having an extended anterior wall;

a bottom plate having an extended anterior wall;

a linkage between the top and bottom plates;

wherein a translation mechanism in the bottom plate causes the linkage to
move from a collapsed position wherein the extended anterior wall of the top
plate and the extended anterior wall of the bottom plate are substantially parallel
with each other to an expanded position wherein the top plate is pushed away
from the bottom plate in a diagonal direction such that the extended anterior wall
of the top plate and the extended anterior wall of the second plate form an angle

with respect to each other.

9. The device of claim 8, wherein the linkage is directly connected to the

bottom plate via a pin which remains parallel to the plane of the bottom plate.
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10.The device of claim 9, wherein the pin translates within a slot in the bottom

plate.

11.The device of claim 10, wherein when the pin is at a first end of the slot,
the extended anterior wall top plate is parallel to the extended anterior wall of the

bottom plate.

12.The device of claim 11, wherein when the pin is at a second end of the
slot, the extended anterior wall of the top plate forms an angle with the extended

anterior wall of the bottom plate.

13.The device of claim 8, wherein the translation mechanism is activated by a

moveable chassis positioned within the bottom plate.

14.The device of claim 13, wherein the linkage further comprises a
rotationally articulating primary link with a spherical head portion located in the
chassis, which spherical head portion communicates with an internal wall of the

top plate.

15.The device of claim 14, wherein the linkage further comprises a
rotationally articulating and linearly translating secondary link which is directly
connected to the chassis, and which directs rotational movement of the primary

link.
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16. The device of claim 13, further comprising a collapsing mechanism
including a diagonal slot positioned within the chassis which passively allows the
upward motion of the top plate during expansion by sliding a protrusion within the
diagonal slot, and actively pulls down the top plate during collapse by pulling

down the protrusion in the slot, thereby pulling down the top plate.

17.The device of claim 13, wherein the chassis has protrusions which slide

and lock into accommodating channels in the bottom plate.

18.The device of claim 13, further comprising a screw and washer positioned
in the chassis which provide incremental ratchet movement of the translation

mechanism.

19.The device of claim 18, wherein the incremental ratchet movement is

conducted by a protrusion and indentations in the chassis.

20. A method of inserting an adjustable lordosis intervertebral implant,
comprising:
accessing a disc space via a lateral approach;
inserting the implant into the prepared disc space in its collapsed position

having zero degrees of lordosis;

22



WO 2016/183382 PCT/US2016/032216

rotating a threaded coupling in the implant using an expansion tool,
thereby causing a drive shaft to translate in a proximal direction;,

expanding the implant until a desired degree of lordosis is achieved;

withdrawing the expansion tool from the implant;

attaching a fixation tab to the proximal end of the implant; and

inserting a screw through the fixation tab into the vertebral body.
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