wo 2011/057187 A1 I 0T 000 IO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2011/057187 A1l

(19) World Intellectual Property Organization /’@?‘?’3\
International Bureau v{ 0
al
(43) International Publication Date \'{_5___,/
12 May 2011 (12.05.2011) PCT
(51) International Patent Classification:
AG61F 2/44 (2006.01)
(21) International Application Number: 74)
PCT/US2010/055825
(22) International Filing Date:
8 November 2010 (08.11.2010) (81)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
61/259,391 9 November 2009 (09.11.2009) US
12/941,289 8 November 2010 (08.11.2010) US
(71) Applicant (for all designated States except US): CEN-
TINEL SPINE, INC. [US/US]; 505 Park Avenue, 14th
Floor, New York, NY 10022 (US).
(72) Inventors; and (84)
(75) Inventors/Applicants (for US only): GARBER, Jason,

E. [US/US]; 9817 Mountain Grove Court, Las Vegas, NV
89134 (US). GEISERT, Christophe, M., H. [DE/DE];
Gartenweg 3, 78183 Hiifingen (DE). SCHWEIZER,
Barbara, D. [DE/DE]; Silcherstrasse 20, 78573 Wurm-
lingen (DE). PARRY, John [GB/US]; 115 Highview
Ave. Apt A, Stamford, CT 06707 (US). VISCOGLIOSI,

John, J. [US/US]; 310 East 53rd Street, Apt 6A, New
York, NY 10022 (US).

Agent: NGUYEN, Tram Anh, T.; Monument I[P Law
Group, 1717 Pennsylvania Avenue NW, Suite 900, Wash-
ington, DC 20006 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: SPINAL IMPLANT WITH ATTACHMENT SYSTEM

FIG. 3

(57) Abstract: The embodiments of the present disclo-
sure relate to a spinal implant assembly having features
to prevent or minimize fixation elements, such as
screws, from being dislodged, or from backing out
over time and with use. The spinal implant assembly
may comprise an implantable body (10) having first
apertures (24) for receiving fixation elements (40). A
plate (60) configured to nest against the posterior por-
tion (14) of the implantable body and comprising one
or more second apertures can be provided. These sec-
ond apertures permit access to the head portions (42)
of the fixation elements. One or more locking elements
(50) are then passed through the second apertures and
engage the head portions (42) of the fixation elements.
In addition, the plate (60) may comprise an adjustable
arm to allow the plate to be used with implantable bod-
ies of ditferent size.



WO 2011/057187 A1 W00 00 A O

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,  _ before the expiration of the time limit for amending the

GW, ML, MR, NE, SN, TD, TG). claims and to be republished in the event of receipt of
Published: amendments (Rule 48.2(h))

—  with international search report (Art. 21(3))



10

15

20

25

WO 2011/057187 PCT/US2010/055825

SPINAL IMPLANT WITH ATTACHMENT SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional No. 61/259,391, filed
November 9, 2009, and entitled “SPINAL IMPLANT WITH ATTACHMENT

SYSTEM,” which is herein incorporated by reference in its entirety.

FIELD

The present disclosure relates to orthopedic implants, and more particularly,
to spinal implants that facilitate fusion of bone segments and associated methods.

BACKGROUND

The integrity of the spine, including its subcomponents like the vertebral
bodies and intervertebral discs that are well known structural body parts forming the
spine, are key to a patient’s health. These parts may become crushed or damaged
as a result of trauma or injury, or damaged by disease (e.g., by tumor, auto-immune
disease) or as a result of wear over time or degeneration caused by the normal

aging process.

In many instances, one or more damaged structural body parts can be
repaired or replaced with a prosthesis or implant. For example, specific to the spine,
one method of repair is to remove the damaged vertebra (in whole or in part) and/or
the damaged disc (in whole or in part) and replace it with an implant or prosthesis.

In some cases, it is necessary to stabilize a weakened or damaged spinal region by
reducing or inhibiting mobility in the area to avoid further progression of the damage
and/or to reduce or alleviate pain caused by the damage or injury. In other cases, it
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is desirable to join together the damaged vertebrae and/or induce healing of the
vertebrae. Accordingly, an implant or prosthesis may be configured to facilitate
fusion between two adjacent vertebrae. The implant or prosthesis may be placed
without attachment means or fastened in position between adjacent structural body

parts (e.g., adjacent vertebral bodies).

Typically, an implant or prosthesis is secured directly to a bone structure by
mechanical or biological means. One manner of spine repair involves attaching a
fusion implant or prosthesis to adjacent vertebral bodies using a fixation element,
such as a screw. Most implants and their attachment means are configured to
provide an immediate, rigid fixation of the implant to the implantation site.
Unfortunately, after implantation the implants tend to subside, or settle, into the
surrounding environment as the patient’s weight is exerted upon the implant. In
some cases, this subsidence may cause the rigidly fixed attachment means to either
loosen, dislodge or potentially damage one or more of the vertebral bodies.
Furthermore, after insertion into the vertebral body, the fixation element or fixation
system may work itself loose and/or back out, i.e., withdraw from the vertebral body.
The consequence of back out or loosening includes improper or incomplete fusion,
loss of stability, potential risk to the patient, and a separate costly and often painful

revision surgery.

It is therefore desirable to provide a spinal fusion implant that avoids the
problem of screw loosening or back out over time and with use. In addition, it is
desirable to provide an implant and associated fixation elements that can account for
subsidence that occurs with the implant subsequent to implantation while also

providing rigid fixation.

Although the following discussion focuses on spinal implants or prostheses, it
will be appreciated that many of the principles may equally be applied to other
structural body parts within a human or animal body.
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SUMMARY

The present disclosure describes a spinal implant assembly with an
attachment system and one or more fixation elements, such as bone screws. In one
embodiment, the attachment system securing the implant to adjacent bone tissue
may be configured to prevent or minimize the screws from being dislodged, or from

backing out over time and with use.

In one exemplary embodiment, a spinal implant assembly is provided. The
assembly comprises a spinal implant having an upper surface, a lower surface, an
anterior portion, a posterior portion and one or more apertures within the posterior
portion for receiving at least one fixation element. The assembly further comprises a
plate configured to nest against the posterior portion of the implant, the plate
including one or more apertures for receiving at least one fixation element. Further,
at least one locking element for securing the fixation element to the plate is provided.
The locking element may comprise a pin, cap or plug, for example.

In another embodiment, a spinal implant assembly comprises an implantable
body, a plate, and at least one locking element. The implantable body comprises an
upper surface, a lower surface, an anterior portion, and a posterior portion. The
implantable body can be configured for midline insertion between vertebral bodies of
a patient’s spine. The implantable body may also comprise one or more first
apertures within the posterior portion of the implantable body for receiving at least
one fixation element. The plate is configured to nest against the posterior portion of
the implantable body and comprises one or more second apertures permitting
access to a head portion of the at least one fixation element. The at least one
locking element is shaped to pass through the at least one or more second
apertures and secure the plate to the at least one fixation element based on

engaging the head portion of the at least one fixation element.

In yet another embodiment, a method of treating a patient’s spine comprises
accessing at least a portion of a patient’s spine via a posterior approach. An
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implantable body is inserted between vertebral bodies of the patient’s spine, wherein
the body comprises an upper surface, a lower surface, an anterior portion, a
posterior portion, one or more first apertures within the posterior portion of the body
for receiving a set fixation elements. The implantable body is attached with the set
of elements to the vertebral bodies. A plate is placed onto the implantable body
based on aligning one or more second apertures over head portions of the set of
fixation elements. At least one locking element is then inserted through the one or
more second apertures into the head portions of the set of fixation elements.

It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not
restrictive of the disclosure. Additional features of the disclosure will be set forth in
part in the description which follows or may be learned by practice of the disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part
of this specification, illustrate several embodiments of the disclosure and together
with the description, serve to explain the principles of the disclosure.

FIG. 1 illustrates a perspective view of a spinal implant with an attachment

system of the present disclosure.

FIG. 2 illustrates a side view of the spinal implant with the attachment system
of FIG. 1.

FIG. 3 illustrates a partial cutaway side view of the spinal implant with the

attachment system of FIG. 1.

FIG. 4A illustrates a top-down view of the locking plate of the attachment

system of FIG. 1.
FIG. 4B illustrates a side view of the locking plate of FIG. 4A.

FIG. 5 illustrates a side view of the fixation screw system attached to the

locking plate of FIG. 1.

FIG. 6 illustrates a side view of the locking pin of the attachment system of
FIG. 1.

FIG. 7A illustrates a perspective rear view of the locking plate of FIG. 1.

FIG. 7B illustrates an exploded view of a locking plate assembly of the

present disclosure.
FIG. 7C illustrates the assembled locking plate assembly of FIG. 7B.

FIG. 7D illustrates a front view of the locking plate assembly of FIG. 7B in a

first position.
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FIG. 7E illustrates a front view of the locking plate assembly of FIG. 7B in a
second position.

FIG. 8A illustrates a superior cutaway view of the spinal implant with
attachment system of FIG. 1 and radiolucent markers.

FIG. 8B illustrates a perspective cutaway side view of the spinal implant with
attachment system of FIG. 8A.

FIG. 9 illustrates a perspective view of another exemplary embodiment of a
spinal implant with attachment system of the present disclosure.

FIG. 10A illustrates a perspective rear view of the attachment system of FIG.

FIG. 10B illustrates a perspective front view of the attachment system of FIG.
10A.

FIG. 10C illustrates an exploded view of the attachment system of FIG. 10A.

FIG. 11A illustrates a perspective view of a fixation screw of the attachment
system of FIG. 9.

FIG. 11B illustrates an enlarged view of the fixation screw of FIG. 11B.

FIG. 12A illustrates a perspective view of a partially assembled spinal implant
with attachment system of FIG. 9.

FIG. 12B illustrates another perspective view of the spinal implant with
attachment system of FIG. 12A.

FIG. 13A illustrates a perspective view of the fixation screw and locking pin of
the attachment system of FIG. 12A.

FIG. 13B illustrates a cutaway view of the fixation screw and locking pin of the
attachment system of FIG. 13A.
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FIG. 14A illustrates a perspective view of yet another exemplary embodiment
of a spinal implant with attachment system of the present disclosure.

FIG. 14B illustrates an exploded view of the attachment system of FIG. 14A.

FIGS. 15A—15D illustrate the method of assembling a spinal implant with an

attachment system of the present disclosure.



10

15

20

25

WO 2011/057187 PCT/US2010/055825

DESCRIPTION OF THE EMBODIMENTS

Referring now to FIG. 1, a spinal implant 10 with an attachment system 30 of
the present disclosure is shown. The spinal implant 10 may be employed in the
cervical region of the spine, in a manner similar to the one described for the cervical
implant of U.S. Patent Application No. 11/938,476 filed November 12, 2007, entitled
“Orthopaedic Implants and Prostheses,” which is herein incorporated by reference in
its entirety. Although the spinal implant 10 shown herein is configured for use in the
cervical region, it is understood that the spinal implant 10 is not limited to a cervical
application, and may be used in a different region of the spine as well, such as the
lumbar or thoracic regions, so long as it is appropriately sized and configured, and
the surgical approach takes into account this specific design.

The spinal implant 10 may include anterior and posterior portions 12, 14 and
upper and lower surfaces 16, 18 profiled to correspond with the profile of any bone
material to which they are to be secured. As shown, the upper and lower surfaces
16, 18 may further include surface enhancements, such as, teeth 20 to enhance
bone attachment. In one embodiment, the teeth 20 may be formed at about a 30
degree angle with respect to the upper or lower surfaces 16, 18 of the implant 10. In
other embodiments, the teeth 20 can have an angle between about 25 to about 35
degrees. It is understood, however, that alternative surface modifications such as
surface roughenings, barbs, spikes, bumps, etc. may also be employed. In one
embodiment, the spinal implant 10 defines a generally wedge shaped structure. The
spinal implant 10, however, may have other shapes depending on the desired
implantation site.

The spinal implant 10 and its components may be formed of any suitable
medical grade material, such as biocompatible metals like stainless steel, titanium,
titanium alloys, etc. or a medical grade plastic such as polyetheretherketone (PEEK)
or another radiolucent material, ultra high molecular weight polyethylene
(UHMWPE), etc. If so desired, the implant 10 may also be formed of a bioresorbable
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material. The bioresorbable material may preferably be osteoconductive or

osteoinductive (or both).

As shown, the spinal implant 10 may include a central opening or lumen 22
extending between the upper and lower surfaces 16, 18 to facilitate bony ingrowth or
fusion between adjacent bone segments, such as vertebral bodies. If so desired,
the opening 22 may be used to receive and hold bone graft material.

The spinal implant 10 may include holes 24 for placement of fixation screws
therethrough to secure the spinal implant 10 to adjacent bone tissue. In the
embodiment shown, the implant 10 includes three holes 24, one hole being centrally
located (i.e., along the center line), and two laterally located (i.e., aside the center
line). One skilled in the art will appreciate that the implant 10 may comprise any
number of holes in any location on the implant 10. For instance, a two-hole version
of the spinal implant 10 may be envisioned. Optionally, the implant 10 may
comprise holes 26 for receiving features like a radiologic marker or other imaging

marker.

The holes 24 provide a path through which securing means (e.g., fixation
elements such as bone screws) may be inserted so as to secure the implant 10 to
respective superior and inferior vertebral bodies (not shown). The holes 24 may be
configured to accommodate a variety of securing means, such as screws, pins,

staples, or any other suitable fastening device.

The holes 24 of the spinal implant 10 may be configured to permit a
predetermined amount of screw toggle (i.e., angular skew) and enable a lag effect
when the fixation screw 40 is inserted and resides inside the hole or lumen 24. In
other words, the holes 24 permit a certain degree of nutation by the screw 40 and
thus the screws 40 may toggle from one position to one or more different positions,
for instance, during subsidence. It also is believed that the predetermined screw
toggle (permitted by the clearance between the lumen, or hole 24 and the screw 40)
promotes locking of the screw 40 to the implant 10 after subsidence subsequent to
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implantation. Screw toggle may also be permitted based on the contours of the
head of fixation screws 40, the shape of holes 64 and 70 of fixation plate 60, and
tolerances of the locking pins 50. In one embodiment, the predetermined amount of
screw toggle may be about 3 to 8 degrees, or about 5 to 6 degrees. Alternatively,
the holes 24 of implant 10 may be configured with little or no clearance to achieve

rigid fixation.

As shown, the spinal implant 10 may be secured with an attachment system
30 comprising one or more fixation screws 40, locking pins 50, and a locking plate
60. The attachment system 30 generally acts as an anti-backout mechanism to
prevent the fixation screws 40 from loosening or rotating and backing out over time

and with use.

The fixation screws 40 may be self-tapping and self-drilling and may be of a
bone-screw-type, such as those well known to skilled artisans. In some
embodiments, the head portion 42 of the fixation screws 40 may comprise a bored
section 48 that can accommodate the locking pins 50. As also shown, the bored
section 48 may be configured to allow nutation of the locking pins 50, and thus, in
addition to toggling by fixations screws 40, locking pins 50 may also be permitted to
have a certain degree toggling. The amount of respective nutation allowed for the
fixations screws 40 and locking pins 50 may be the same or different depending
upon the desired freedom of toggling. For example, fixation screws 40 may be
permitted a larger degree of nutation, while locking pins 50 may be permitted a
smaller degree of nutation relative to the fixation screws. Of course, in some
instances, locking pins 50 may be permitted the larger amount of nutation relative to
the fixation screws 40. This feature may be useful to allow the implant 10 to settle in
situ, for example, during subsidence. In some embodiments, the bored section 48
may be a specific depth corresponding to a length of the locking pins 50, for

example, to prevent over insertion.

The locking pins 50 secure the locking plate 60 onto fixation screws 40. In
some embodiments, the locking pins 50 are configured for insertion into the head

10
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portion 42 of fixation screws 40. As shown, in some embodiments, the locking pins
50 may comprise a head 52 with a tool opening, such as a contoured bore 58, for
receiving an inserter tool (not shown). The locking pins 50 and alternative
embodiments are further described with reference to FIG. 3.

The locking plate 60 forms a complementary fit with the spinal implant 10. As
shown, the locking plate 60 may include holes 64, 70 that align with the screw holes
on the implant 10. The holes 64, 70 may be sized appropriately to allow or restrict
nutation of the locking pins 50. In addition, the holes 64, 70 may be configured to
provide the same or different amounts of nutation. Thus, the implant 10 can provide
a wide variety of toggling configurations depending on its desired usage.

FIG. 2 illustrates a side view of the spinal implant with the attachment system
30 of FIG. 1. As shown, the locking pins 50 and fixation screws 40 may be
substantially coaxial. As noted, however, one or both of locking pins 50 and fixation
screws 40 may be configured with at least some amount of allowed nutation to
provide toggle based on predetermined tolerances and clearances. In other
embodiments, the locking pins 50 and fixation screws 40 may be configured with

little or no tolerances in order to be mated rigidly together.

FIG. 3 illustrates a partial cutaway side view of the spinal implant with the
attachment system of FIG. 1. As shown, the locking pins 50 may sit proud atop the
locking plate 60. Alternatively, the locking pins 50 may sit flush against the locking

plate 60, for example, to reduce the overall profile or thickness of the implant 10.

Referring now to FIGS. 4A and 4B, the locking plate 60 may comprise a
plurality of arms. For example, in the embodiment shown, locking plate 60 may
comprise lateral arms 62 and a central arm 68. Each arm provides a respective
aperture 64 and 70 through which locking pins 50 extend into fixation screws 40. In
particular, once appropriately placed on the posterior portion 14 of the implant 10,
the apertures 64 and 70 are substantially aligned with the bored sections 48 of the
fixation screws 40. As also shown, these apertures 64 and 70 may be countersunk.

11
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FIGS. 5 and 6 illustrate the relationship of the locking pins 50 to the fixation
screws 40 and to the locking plate 60, respectively. In particular, FIG. 5 shows
locking pin 50 securing locking plate 60 to fixation screw 40. FIG. 6 illustrates an
enlarged view of locking pin 50 extending through locking plate 60.

FIG. 7A depicts a rear view of one embodiment of the locking plate 60. As
shown in detail, the contours and angles of the locking plate are designed and sized
so as to form a complementary fit to the posterior portion 14 of the spinal implant 10.
It is contemplated that the locking plate 60 may be sized to provide a suitable overall

thickness and weight of the finally assembled and implanted system.

FIGS. 7B—7D illustrate several views of an alternative embodiment of the
locking plate 60 that allows it to accommodate a variety of implant sizes. For
example, the central arm 68 may be adjustable, such as height adjustable, relative
to the rest of locking plate 60. As shown, the central arm 68 may comprise a tab 72
and knob 74 that fits into a slot 76 provided on locking plate 60. In addition to this
type of lock-and-key sliding mechanism, a variety of adjustable mechanisms may be
implemented on the locking plate 60. In addition, these adjustable mechanisms may

comprise a locking feature to fix the central arm 68 at a specific location and size.

FIGS. 8A and 8B show various cutaway views of the implant 10 with the
attachment system 30. As also shown, the implant 10 may comprise other features,
such as radiological markers 80 or imaging markers.

FIG. 9 illustrates an alternative embodiment of the locking pins 50. As shown,
the locking pins 50 may comprise locking caps 90 that are inserted into the bored
section 48 of fixation screws 40. As shown, the locking caps 90 may comprise a
closed top surface. This form of locking pin may be desirable to permit installation
without the need for a tool, for example, using manual force to achieve a press fit or

interference fit.

FIGS. 10A—10C illustrate another view of locking pins 50 as a locking plug
90. As shown, the locking pins 50 comprise an elongate body 92 having multiple

12
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legs or finger projections 96 extending from a head portion 94. The finger
projections 96 can be configured to be flexible, enabling the surgeon or user to force
the projections 96 through the screw holes 64 and 70 of locking plate 60 and into the
bored section 48 of fixation screws 40 with some desired amount of external
pressure. The terminal ends of the legs or finger projections 96 may then enlarge as
they enter the bored section 48 of the fixation screw 40 to form a press fit or
interference fit, so that the locking pins 50 are secured to the fixation screw 40 once
it is inserted through the locking plate 60.

FIGS. 11A and 11B depict an embodiment of the fixation screws 40. As
shown, a fixation screw 40 may have head portion 42, a threaded shaft 44, a self-
drilling end 46, and bored section 48. As shown, the bored section 48 may be
configured with a shape to receive a tool for insertion and shaped to receive the
finger projections 96 of the locking pins 50 shown in FIGS 10A-10C.

FIGS. 12A and 12B illustrate different perspective views of the spinal implant
10 and attachment system 30, partially assembled. As illustrated, the fixation
screws 40 are first inserted through the spinal implant 10. The locking plate 60 can
then be placed over the spinal implant 10 and fixation screws 40. As shown, the
locking pins 50 are similar to those illustrated in FIGS. 10A-10C, and thus, are
locking caps that can be pushed through the holes 64 and 70 of the locking plate 60
to secure the entire assembly and implant together.

FIG. 13A shows a partial cutaway view of a fixation screw 40 and an attached
to locking cap 50, with the locking plate 60 in between. FIG. 13B shows another

cutaway view of the same components.

FIGS. 14A and 14B show yet another embodiment of a spinal implant and
attachment system of the present disclosure. The spinal implant 10 and locking
plate 60 may be similar to those described above. However, in this embodiment, the
locking pins 50 comprise a locking plug 100. As shown, the locking plug 100 may
comprise a head 102 and an elongate body 104 having legs or finger projections

13
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106 extending from the head 102. In addition, the head 102 may comprise a
cylindrical body with a center bore 108 shaped to mate with an insertion tool (not
shown). In the embodiment shown, the bore 108 is shaped like a hexagon.
However, it is understood that any shape or size may be used in the embodiments of

the present disclosure.

FIGS. 15A-15D conceptually depict a method of assembling the spinal
implant and attachment system of the present disclosure. As shown in FIG. 15A, the
spinal implant 10 is provided with fixation screws 40. The spinal implant 10 may be
provided to the surgeon with the screws 40 pre-attached, or separately, as desired.
After the surgeon places the implant 10 in the desired location, such as the cervical
region of a patient’s spine, the surgeon can tighten the screws 40 into the
surrounding bone tissue, thereby securing the implant 10.

As noted, the implant 10 may be configured to permit a predetermined
amount of screw toggle and enable a lag effect when the fixation screw 40 is
inserted and resides inside the hole or lumen 24. Upon tightening, the lag effect
may be observed whereby the implant 10 draws bone tissue towards itself, which

may promote better fusion.

As further noted, the predetermined screw toggle promotes locking of the
screw 40 to the implant 10 after subsidence subsequent to implantation. For
example, after surgery, the patient’s natural movement will result in settling and
subsidence of bone tissue and the implant 10 in situ. It is believed that during this
process, the weight exerted upon the implant 10 causes the fixation screws 40 to
toggle and consequently lock against one or more surfaces of the holes 24 of the

implant 10.

To ensure that the implant 10 stays in place over time and with use, the
surgeon may then place the locking plate 60, such as the one shown in FIG. 15A

onto the posterior portion 14 of the spinal implant 10.

14
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Once the locking plate 60 has been placed onto the implant 10, the surgeon
may then insert the locking pins 40 through holes 64 and 70 provided on the locking
plate 60. As noted, these screw holes are configured to align with the bores 48 of
the fixation screws 40. Although shown in FIG. 15B with a smooth outer elongate
body, the locking pins 50 may have any variety of surface features. For example, it
is contemplated the pins 50 may have threads, teeth, barbs, surface roughenings,
etc. to assist in mating to their respective fixation screws 40. . Where rigid fixation is
desired (i.e., the attachment system does not provide toggle), the underside of the
locking pins 50 may also include surfaces features as well in order to provide secure
attachment between the locking pin 50 and the plate 60. Furthermore, in some
embodiments, the locking pins 50 may be configured to splay and expand the

diameter at least some portion of the head 42 of the fixation screws 40

As shown in FIGS. 15C and 15D, the holes 64 and 70 of the locking plate
may also be configured to facilitate the insertion of the locking pins at a specific for
mating into the fixation screws 40. FIGS. 15E—15G are then provided to show

various views of a fully assembled spinal implant 10 with attachment system.

Some practitioners prefer to allow some degree of movement between the
implant and the adjacent vertebral body after implantation. In that case the locking
pin 50 may be provided with contours on its underside that allow the pin 50 to nutate
and toggle with respect to the contoured opening 64, 70 of the plate 60. This allowed
nutation of the locking pin 50 may be in addition to or in replacement of toggling by
fixation screws 40. Other practitioners may prefer a more rigid implant assembly
that is firmly locked to the adjacent vertebral body. Accordingly, both fixation screws
40 and locking pin 50 may be provided with minimal or no allowed toggle. This

implant allows either preference.

In the rigidly fixed version, the locking pin 50 may be provided without the
contour on its underside (i.e., a relatively flat underside) while the opening 64, 70 of
the plate 60 would likewise not include a contour. Thus, when secured together, the
locking pin 50 and the plate 60 form a rigidly locked construct. It will be appreciated

15
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that, instead of having one superior hole and two inferior holes in the implant as
shown in the drawings, the implant may have two superior and one inferior holes, or
may be adapted to have two superior holes and one inferior holes. As previously
discussed, the implant 10 may be configured with any number of holes without

departing from the spirit of the invention.

It will also be appreciated that the angular positioning of the various holes, as
described above, allows the present implant 10 to be of a relatively small size and
therefore insertable within the intervertebral space in the cervical region, where
space is at a premium, while still allowing for the securing of the implant 10 by
conventional means. Thus, it will be appreciated that the angular positioning of the
holes is important to the effective operation of the implant 10 and the ability to
"stack" implants in adjacent multilevel procedures without the securing means
interfering with each other, which can be of major significance in some situations.
For example, it is contemplated that the holes 24 of the implant 10 may be angularly
configured to allow the middle fixation screw 40 to be placed between the lateral
fixation screws 40 of an implant 10 and attachment system 30 just below it. The
locking plate 60 provides a means for ensuring the security and location of the
implant 10 once inserted but may be configured to be reversible so as to allow

removal of the fixation screws 40 if a revision is required.

Moreover, while a toggle and a rigidly fixed version of the implant 10 and
screws 40 are described, it is understood that a combination of toggling and rigid
fixation may be accomplished in a single implant 10 and attachment system 30. For
example, it is possible to provide an implant 10 that allows toggling of one or more
screws 40, while also allowing rigid fixation of the other of the screws 40.

Other embodiments of the invention will be apparent to those skilled in the art
from consideration of the specification and practice of the disclosure provided
herein. It is intended that the specification and examples be considered as

exemplary only.
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What is claimed is:
1. A spinal implant assembly comprising:

an implantable body having an upper surface, a lower surface, an anterior
portion, and a posterior portion, wherein the body is configured for insertion

5  Dbetween vertebral bodies of a patient’s spine;

one or more first apertures within the posterior portion of the body for

receiving at least one fixation element;

a plate configured to nest against the posterior portion of the implant and
comprising one or more second apertures permitting access to a head portion of
10  the at least one fixation element; and

at least one locking element shaped to pass through the at least one or
more second apertures and secure the plate to the at least one fixation element

based on engaging the head portion of the at least one fixation element.

2. The spinal implant assembly of claim 1 wherein the implantable

15 body comprises one or more portals for receiving an imaging marker.

3. The spinal implant assembly of claim 1, wherein at least one of the
first apertures is configured to permit a predetermined amount of nutation by the

at least one fixation element.

4. The spinal implant assembly of claim 3, wherein at least one of the
20  first apertures is configured to permit about 5 degrees of nutation by the fixation

element.

5. The spinal implant assembly of claim 1, wherein the one or more
first apertures comprise an aperture configured to rigidly seat the fixation

element.

17
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6. The spinal implant assembly of claim 1, wherein the head portion of
the at least one fixation element is configured to permit a predetermined amount

of nutation by the locking element.

7. The spinal implant assembly of claim 1, wherein the head portion of

the at least one fixation element is configured to rigidly seat the locking element.

8. The spinal implant assembly of claim 1, wherein at least one of the
second apertures is configured to permit a predetermined amount of nutation by
the locking element.

9. The spinal implant assembly of claim 1, wherein the plate is
configured to rigidly nest on the head portion of the at least one fixation element.

10.  The spinal implant assembly of claim 1, wherein the plate

comprises an adjustable arm.

11.  The spinal implant assembly of claim 1, wherein the adjustable arm
comprises a locking feature to fix a position of the adjustable arm.

12.  The spinal implant assembly of claim 1, wherein the plate
comprises a slot and the adjustable arm comprises a knob for insertion into the
slot.

13.  The spinal implant assembly of claim 1, wherein the locking
element comprises a cap, pin or plug.

14.  The spinal implant assembly of claim 1, wherein the locking

element is configured to sit proud atop the plate.

15.  The spinal implant assembly of claim 1, wherein the locking
element is configured to seat flush against the plate.

18
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16. A method of treating a patient’s spine comprising:
accessing at least a portion of a patient’s spine via a posterior approach;

inserting an implantable body between vertebral bodies of the patient’s
spine, wherein the body comprises an upper surface, a lower surface, an anterior
5  portion, a posterior portion, one or more first apertures within the posterior
portion of the implantable body for receiving a set fixation elements;

attaching the implantable body with the set of elements to the vertebral
bodies;

placing a plate onto the implantable body, the placement being based on
10  aligning one or more second apertures over head portions of the set of fixation

elements; and

inserting at least one locking element through the one or more second

apertures into the head portions of the set of fixation elements.

17. The method of claim 16, wherein at least one of the first apertures
15 is configured to permit a predetermined amount of nutation by at least one of the

fixation elements.

18.  The method of claim 17, further comprising permitting a
predetermined amount of toggling of the at least on fixation element based on
nutation of the fixation element during subsidence of the spinal implant.

20 19.  The method of claim 16, wherein placing the plate comprises adjusting
an arm of the plate to align one of the second apertures over a head portion of one
of the set of fixation elements.

20. The method of claim 19, further comprising fixing the adjustable arm
after the second aperture is aligned.

19
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21.  The method of claim 16, wherein inserting the at least one locking
element comprises inserting at least one locking element into a head portion of one
of the fixation elements.

22. The method of claim 21, wherein the head portion permits a

predetermined amount of nutation by the at least one locking element.

20
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