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An implant for insertion into the disc space between verte 
brae. The implant including a spacer portion, a plate portion 
coupled to the spacer portion, a plurality of bone fixation 
elements for engaging the vertebrae and a retention mecha 
nism for preventing the bone fixation elements from postop 
eratively uncoupling from the implant. 
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ZERO-PROFILE INTERBODY SPACER AND 
COUPLEO PLATE ASSEMBLY 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to U.S. Provisional 
Patent Application No. 61/112,441, filed Nov. 7, 2008, 
entitled “Zero-Profile Interbody Spacer and Coupled Plate 
Assembly' and U.S. Provisional Patent Application No. 
61/139,920, filed Dec. 22, 2008, entitled “Screw and Plate 
Locking Mechanisms for Smaller Bone Plates', the contents 
of which are hereby incorporated by reference in their 
entirety. 

BACKGROUND OF THE INVENTION 

0002 Intervertebral implants including interbody spacer 
portions and mechanically coupled plate portions are known 
in the art for restoring disc height, allowing fusion to occur 
between the adjacent vertebral bodies, and for providing 
stable fixation during healing. 
0003. It is desirable to construct a Zero-profile implant 
wherein the bone fixation elements that secure the implant to 
the vertebral bodies are blocked from backing-out of the bone 
and/or plate. Additionally, it is desirable to construct a Zero 
profile implant that includes polyaxial bone fixation element 
couplings and features that prevent the implant from being 
implanted too deeply into a prepared disc space. Both screw 
back-out and over-insertion of the implant into a prepared 
disc space can have an adverse impact on the performance of 
the implant. 

BRIEF SUMMARY OF THE INVENTION 

0004. The present invention relates generally to a spinal 
implant. More specifically, the present invention relates to a 
Zero profile interbody spacer and coupled plate assembly for 
insertion into a disc space between adjacent Superior and 
inferior vertebral bodies. Preferably, the implant is sized and 
configured for use in the cervical region of the spine, where a 
very limited amount of space is available. 
0005. The implant preferably includes a spacer portion, a 
plate portion coupled to the spacer portion, a plurality of bone 
fixation elements for engaging the vertebral bodies and a 
retention mechanism for preventing the bone fixation ele 
ments from postoperatively uncoupling from the implant. 
0006. The spacer portion preferably includes a top surface 
for contacting the superior vertebral body, a bottom surface 
for contacting the inferior vertebral body, a first side surface, 
a second side Surface, a leading Surface and a trailing Surface. 
The plate portion includes a top surface, a bottom surface, a 
first side Surface, a second side Surface, a leading Surface, a 
trailing Surface and one or more bone fixation holes for 
receiving the one or more bone fixation elements. Preferably, 
the implant includes at least two bone fixation holes for 
receiving at least two bone fixation elements. The first bone 
fixation hole is angled so that the first bone fixation element 
engages the superior vertebral body while the second bone 
fixation hole is angled so that the second bone fixation ele 
ment engages the inferior vertebral body. 
0007. The retention mechanism may be in the form of any 
of the numerous retention mechanisms disclosed herein. The 
retention mechanism generally operates to engage or block 
Subsequent movement of the bone fixation elements in order 
to prevent the bone fixation elements from backing-out of the 
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bone fixation holes formed in the plate portion (e.g., from 
postoperatively uncoupling from the implant). 
0008. The implant preferably also includes one or more 
stops, more preferably first and second stops, to prevent over 
insertion of the implant during implantation and to assist in 
securing a position of the implant during insertion of the bone 
fixation elements. The first stop preferably extends superiorly 
of the top Surface of the plate portion for contacting the 
superior vertebral body while the second stop extends inferi 
orly of the bottom surface of the plate portion for contacting 
the inferior vertebral body. The first and second stops are 
preferably integrally formed with the plate portion. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

0009. The foregoing summary, as well as the following 
detailed description of preferred embodiments of the appli 
cation, will be better understood when read in conjunction 
with the appended drawings. For the purposes of illustrating 
the implant of the present application, there is shown in the 
drawings preferred embodiments. It should be understood, 
however, that the application is not limited to the precise 
arrangements and instrumentalities shown. In the drawings: 
0010 FIG. 1 illustrates an anterior perspective view of an 
implant according to a first preferred embodiment of the 
present application; 
0011 FIGS. 2A-2E illustrate various perspective views of 
an implant according to a second preferred embodiment, the 
implant being inserted into an intervertebral disc space 
between adjacent vertebral bodies via an exemplary implant 
inserter instrument. 
0012 FIG. 3A illustrates an anterior perspective view of 
an implant according to a third preferred embodiment of the 
present application; 
(0013 FIG. 3B illustrates an anterior perspective view of 
the implant of FIG.3A with a blocking plate retention mecha 
nism coupled thereto; 
0014 FIG. 4A illustrates an anterior perspective view of 
an implant according to a fourth preferred embodiment of the 
present application; 
0015 FIG. 4B illustrates an anterior perspective view of 
the implant of FIG. 4A with a blocking plate retention mecha 
nism coupled thereto; 
(0016 FIGS.5A-5D illustrate various perspective views of 
additional blocking plate geometries and securing mecha 
nisms; 
0017 FIG. 6A illustrates an anterior perspective view of 
an implant according to a fifth preferred embodiment of the 
present application; 
0018 FIG. 6B illustrates an anterior elevational view of 
the implant of FIG. 6A: 
(0019 FIG. 6C illustrates a perspective view of the reten 
tion mechanism of the implant of FIG. 6A: 
0020 FIG. 7 illustrates a partial anterior perspective view 
of an implant according to a sixth preferred embodiment of 
the present application, the implant incorporating first and 
second stops; 
0021 FIG. 8 illustrates an alternate anterior perspective 
view of the implant of FIG. 7, the implant incorporating first, 
second, third and fourth stops; 
0022 FIG. 9A illustrates an anterior perspective view of 
an implant according to a seventh preferred embodiment of 
the present application; 
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0023 FIG.9B illustrates an anterior elevational view of 
the plate portion of the implant of FIG. 9A; 
0024 FIG. 9C illustrates a side elevational view of the 
bone fixation element of the implant of FIG. 9A: 
0025 FIG. 10 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to an eighth preferred embodi 
ment of the present invention; 
0026 FIG. 11 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a ninth preferred embodi 
ment of the present invention; 
0027 FIG. 12 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a tenth preferred embodiment 
of the present invention; 
0028 FIG. 13 illustrates a cross-sectional view of an 
implant according to an eleventh preferred embodiment of the 
present invention; 
0029 FIG. 14A illustrates a partial cross-sectional eleva 
tional view of a plate portion, a bone fixation element and a 
retention mechanism of an implant according to a twelfth 
preferred embodiment of the present invention: 
0030 FIG. 14B illustrates an elevational view of the reten 
tion mechanism of the implant of FIG. 14A, the retention 
mechanism being illustrated in a deformed, reduced configu 
ration; 
0031 FIG. 15 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a thirteenth preferred 
embodiment of the present invention; 
0032 FIG. 16A illustrates an elevational view of a reten 
tion mechanism of an implant according to a fourteenth pre 
ferred embodiment, the retention mechanism being illus 
trated in an open, enlarged configuration; 
0033 FIG.16B illustrates an elevational view of the reten 
tion mechanism of FIG.16A, the retention mechanism being 
illustrated in a closed, biased configuration; 
0034 FIG. 17 illustrates a partial perspective view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a fifteenth preferred embodi 
ment of the present invention; 
0035 FIG. 18 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a sixteenth preferred embodi 
ment of the present invention; 
0036 FIG. 19A illustrates a partial cross-sectional view of 
a plate portion, a bone fixation element and a retention 
mechanism of an implant according to a seventeenth pre 
ferred embodiment of the present invention; 
0037 FIG. 19B illustrates an alternate partial cross-sec 
tional view of a plate portion, a bone fixation element and a 
retention mechanism of the implant of FIG. 19A; 
0038 FIG. 19C illustrates an alternate partial cross-sec 
tional view of a bone fixation element and a retention mecha 
nism of the implant of FIG. 19A; 
0039 FIG. 19D illustrates a side elevational view of a 
bone fixation element and a retention mechanism of the 
implant of FIG. 19 A; 
0040 FIG. 20A illustrates a partial anterior, perspective 
view of a plate portion, a bone fixation element and a retention 
mechanism of an implant according to an eighteenth pre 
ferred embodiment of the present invention; 
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0041 FIG. 20B illustrates a cross-sectional view of the 
bone fixation elements and retention mechanism of the 
implant of FIG. 20A: 
0042 FIG. 20O illustrates an alternate partial anterior, 
perspective view of a plate portion, a bone fixation element 
and a retention mechanism of the implant of FIG. 20A: 
0043 FIG. 21 illustrates a partial cross-sectional eleva 
tional view of a plate portion, a bone fixation element and a 
retention mechanism of an implant according to a nineteenth 
preferred embodiment of the present invention; 
0044 FIG. 22 illustrates a partial cross-sectional eleva 
tional view of a plate portion, a bone fixation element and a 
retention mechanism of an implant according to a twentieth 
preferred embodiment of the present invention; 
0045 FIG. 22A illustrates an alternate partial cross-sec 
tional elevational view of a plate portion, a bone fixation 
element and a retention mechanism of the implant of FIG.22; 
0046 FIG.23A illustrates across-sectional view of a bone 
fixation element and a retention mechanism of an implant 
according to a twenty-first preferred embodiment of the 
present invention, the bone fixation element and retention 
mechanism being illustrated in a first insertion configuration; 
0047 FIG. 23B illustrates a cross-sectional view of the 
bone fixation element of FIG.23A, the bone fixation element 
being illustrated in a second inserted configuration; 
0048 FIG.24A illustrates a partial anterior view of a plate 
portion, a bone fixation elementanda retention mechanism of 
an implant according to a twenty-second preferred embodi 
ment of the present invention, the bone fixation element and 
retention mechanism being illustrated in a first insertion con 
figuration; 
0049 FIG. 24B illustrates a partial anterior view of the 
bone fixation element and retention mechanism of FIG. 24A, 
the bone fixation element being illustrated in a second 
inserted configuration; 
0050 FIGS. 25A-25C illustrate various views of a bone 
fixation element and a retention mechanism of an implant 
according to a twenty-third preferred embodiment of the 
present invention; 
0051 FIG. 26 illustrates a partial cross-sectional view of a 
plate portion, a bone fixation element and a retention mecha 
nism of an implant according to a twenty-fourth preferred 
embodiment of the present invention; 
0.052 FIG.27 illustrates apartial anterior perspective view 
of a plate portion, a bone fixation element and a retention 
mechanism of an implant according to a twenty-fifth pre 
ferred embodiment of the present invention: 
0053 FIG. 28 illustrates a cross-sectional elevational view 
of a spacer portion, a plate portion, a bone fixation element 
and a retention mechanism of an implant according to a 
twenty-sixth preferred embodiment of the present invention; 
0054 FIG. 29 illustrates a partial cross-sectional eleva 
tional view of a spacer portion, a plate portion, a bone fixation 
element and a retention mechanism of an implant according 
to a twenty-seventh preferred embodiment of the present 
invention; 
0055 FIG. 30 illustrates an anterior elevational view of a 
plate portion and a retention mechanism of an implant 
according to a twenty-eight preferred embodiment of the 
present invention; 
0056 FIG. 31A illustrates a cross-sectional elevational 
view of a spacer portion, a plate portion, a bone fixation 
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element and a retention mechanism of an implant according 
to a twenty-ninth preferred embodiment of the present inven 
tion; and 
0057 FIG. 31B illustrates a partial anterior elevational 
view the plate portion and the retention mechanism of the 
implant of FIG. 31A. 

DETAILED DESCRIPTION OF THE INVENTION 

0058 Certain terminology is used in the following 
description for convenience only and is not limiting. The 
words “right”, “left”, “lower and “upper designate direc 
tions in the drawings to which reference is made. The words 
“inwardly” or “distally” and “outwardly” or “proximally” 
refer to directions toward and away from, respectively, the 
geometric center of the implant and related parts thereof. The 
words, “anterior”, “posterior”, “superior,” “inferior and 
related words and/or phrases designate preferred positions 
and orientations in the human body to which reference is 
made and are not meant to be limiting. The terminology 
includes the above-listed words, derivatives thereof and 
words of similar import. 
0059 Similar reference numerals will be utilized through 
out the application to describe similar or the same compo 
nents of each of the preferred embodiments of the implant 
described herein and the descriptions will focus on the spe 
cific features of the individual embodiments that distinguish 
the particular embodiment from the others. 
0060 Preferred embodiments of the present application 
are directed to an implant 10-2800. It should be understood 
that while the various embodiments of the implant 10-2800 
will be described in connection with spinal Surgery, those 
skilled in the art will appreciate that the implant 10-2800, as 
well as the components thereof, may be used for implantation 
into other parts of the body, including, for example, long 
bones or bones in the knee, hip, shoulder, or other joint 
replacement or for bone augmentation. 
0061. The various embodiments of the implant 10-2800 
are preferably sized and configured to be implanted between 
adjacent vertebral bodies V. The implant 10-2800 may be 
sized and configured to replace all or Substantially all of an 
intervertebral disc space D between adjacent vertebral bodies 
V or only part of the intervertebral disc space D. In addition, 
the preferred implant 10-2800 may be configured to replace 
an entire vertebral body V and related disc spaces D or mul 
tiple disc spaces D in a patient's spine, as would be apparent 
to one having ordinary skill in the art based upon a review of 
the present application. The implant 10-2800 may be adapted 
for use in the anterior, anterolateral, direct lateral, extra-fo 
raminal, transforaminal, and posterior approaches for inser 
tion into the spine. 
0062. The implant 10-2800 of each of the preferred 
embodiments includes an interbody spacer portion 20-2820 
and a plate portion 50-2850. The spacer portion 20-2820 is 
preferably sized and configured for implantation into the 
intervertebral disc space D between adjacent vertebral bodies 
V. The spacer portion 20-2820 of each of the preferred 
embodiments includes a top Surface 22, a bottom Surface 24, 
a first side Surface 26, a second side surface 28, a leading 
surface 30 and a trailing surface 32. The top and bottom 
Surfaces 22, 24 are suitable for contacting and are adapted for 
being secured relative to the end plates of adjacent vertebral 
bodies V. The spacer portion 20-2820 is preferably sized and 
configured to maintain and/or restore a desired intervertebral 
disc height between the adjacent vertebral bodies V. Accord 
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ingly, the top and bottom Surfaces 22, 24 may include a series 
ofteeth, ridges, spikes or other similar projections 25 to aid in 
securing the implant 10-2800 to the endplates of the adjacent 
vertebral bodies V. 

0063. The top and bottom surfaces 22, 24 may also include 
a curved or a tapered Surface to help provide an anatomical 
shape for mating with the patient's spine or to orient the 
endplates of the adjacent vertebral bodies V in a desired 
manner. The particular Surface shape and curvature, taper or 
alternate Surface feature in the anterior-posterior direction, as 
well as the particular Surface shape and curvature, taper or 
alternate surface feature in the medial-lateral direction will 
depend upon the location where the implant 10-2800 is 
intended to be implanted and/or Surgeon preferences or 
whether the implant 10-2800 is utilized in another area in the 
body. 
0064. The spacer portion 20-2820 may also include one or 
more boreholes, openings, windows or channels for receiving 
bone graft material. For example, the implant 10-2800 may 
include one or more vertical openings, windows or channels 
extending through the spacer portion from the top Surface 22 
to the bottom surface 24 for insertion of bone graft material, 
Such that bone growth is promoted through the Vertical open 
ings, windows or channels following implantation of the 
implant 10-2800. One or more boreholes, openings, windows 
or channels is especially preferred if the spacer portion 
20-2820 is constructed of a non-allograft or non-bone-growth 
material, such as Polyetheretherketone (“PEEK'). 
0065. The plate portion 50-2850 is preferably coupled to 
the spacer portion 20-2820 to provide increased implant sta 
bility during healing as well as to optimally orient the trajec 
tory of bone fixation elements 70 during implantation. 
0066. The plate portion 50-2850 of each of the preferred 
embodiments includes a top surface 52, a bottom surface 54, 
a first side surface 56, a second side surface 58, a leading 
surface 60 and a trailing surface 62. The plate portion50-2850 
preferably contacts the trailing surface 32 of the spacer por 
tion 20-2820 and preferably does not extend beyond or does 
not increase greatly the vertical or lateral perimeter of the 
spacer portion 20-2820. In this manner, the implant 10-2800 
has a low profile. Additionally, in this manner, the plate por 
tion 50-2850 is preferably entirely implanted within the inter 
vertebral disc space D between the adjacent vertebral bodies 
V such that the plate portion 50-2850 has little or no external 
profile (e.g., the plate portion 50-2850 does not extend ante 
rior beyond an edge of the disc space D). In this manner, little 
or no structure protrudes outside of the bounds of the disc 
space D or the profile of the vertebral bodies V, thereby 
limiting dysphasia and patient discomfort. In use, the plate 
portion 50-2850 may be sized and configured so that the top 
and bottom surfaces 52, 54 of the plate portion 50-2850 
contact the endplates of the adjacent vertebral bodies V. Alter 
natively, the plate portion 50-2850 may be sized and config 
ured so that only the spacer portion 20-2820 contacts the 
adjacent vertebral bodies V. For example, the height of the 
plate portion 50-2850 may be small enough so that it does not 
contact the vertebral bodies V when connected to the spacer 
portion 20-2820 in an implanted position. 
0067. The plate portion 50-2850 may be coupled to the 
spacer portion 20-2820 by any coupling mechanism now or 
hereafter known. For example, the spacer portion 20-2820 
may include one or more recesses 36 formed in the side or 
trailing Surfaces for engaging one or more projections 64 
extending from the plate portion 50-2850. Preferably the 
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spacer portion 20-2820 includes a recess 36 formed in each of 
the side Surfaces 26, 28 thereof for engaging projections 64 
extending from the plate portion 50-2850. The recesses 36 
may extend completely from the top surface 22 to the bottom 
surface of the spacer portion 20-2820 or may extend only 
partially from either the top or bottom surface 20, 22. Other 
coupling mechanisms for coupling the plate portion 50-2850 
to the spacer portion 20-2820 are disclosed in International 
Application No. PCT/US2008/082473 filed on Nov. 5, 2008 
and entitled, “Low Profile Intervertebral Implant, the con 
tents of which are hereby incorporated by reference in their 
entirety. 
0068. The trailing surface 62 of the plate portion 50-2850 
preferably includes a tool engagement feature (not shown) for 
engaging one or more insertion tools. The tool engagement 
feature may be in any form now or hereafter known for such 
purpose including one or more recesses (not shown) formed 
in the trailing surface 62 of the plate portion 50-2850, the 
recesses extending from top and bottom surfaces 52, 54. 
respectively, for engaging arms of the insertion tool (not 
shown). Alternatively, the tool engagement feature may be a 
threaded bore (not shown) formed in the trailing surface 62 of 
the plate portion 50-2850 for engaging a threaded stem 
extending from the insertion tool, etc. 
0069. The implant 10-2800 preferably includes one or 
more bone fixation holes 40 for receiving one or more bone 
fixation elements 70, preferably bone screws so that, in use, 
after the implant 10-2800 has been inserted into the interver 
tebral disc space D between adjacent vertebral bodies V, the 
implant 10-2800 may be secured to the adjacent vertebral 
bodies V. The bone fixation elements 70 preferably include a 
threaded shaft 72 and apartially spherical head portion 74 that 
is generally smooth where it contacts the bone fixation hole 
40. The threaded shaft 72 may be self-drilling, i.e. does not 
necessitate the drilling of pilot holes, but are not so limited. 
The bone fixation elements 70 are not limited to bone screws 
70 and may be comprised of a helical nail, a distally expand 
ing nail or screw, etc. The bone fixation holes 40 are prefer 
ably sized and configured so that the head portion 74 of the 
bone fixation elements 70 do not protrude proximally beyond 
the trailing surface 62 of the plate portion 50, when the bone 
fixation elements 70 have been fully implanted. 
0070. The bone fixation holes 40 preferably include a 
curved or frusta-spherical Surface for contacting an underside 
of the generally smooth or frustaspherical surface of the head 
portion 74 of the bone fixation elements 70 so that the bone 
fixation elements 70 can polyaxially rotate with respect to the 
plate portion 50-2850 and a variety of trajectory angles can be 
chosen for the bone fixation elements 70 according to sur 
geons preferences or needs as well as to enable the implant 
10-2800 to settle during healing. Post implantation, the bone 
fixation elements 70 are preferably free to toggle to allow for 
settling during postoperative healing. If a Surgeon decides the 
placement of the implant 10-2800 is not optimal, adjustments 
can be made by moving the retention mechanism (as will be 
described in greater detail below) with, for example a blunt 
instrument, to allow the bone fixation elements 70 to be 
removed. 
(0071. The plate portion 50-2850 preferably includes at 
least first and second bone fixation holes 40 for receiving at 
least first and second bone fixation elements 70 with the first 
bone fixation element 70 being angled upwardly for engaging 
the superior vertebral body V and the second bone fixation 
element 70 being angled downwardly for engaging the infe 
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rior vertebral body V. That is, the bone fixation holes 40 
preferably have a longitudinal axis that is oriented obliquely 
with respect to the implant 10-2800 so that the bone fixation 
elements 70 form a fastener angle with respect to the top and 
bottom surfaces 22, 24 of the spacer portion 20-2820 wherein 
bone fixation angle may be in the range between twenty 
degrees (20) and sixty degrees (60°), and more preferably 
between thirty degrees (30°) and fifty degrees (50). The bone 
fixation angle may be the same for all of the holes 40 or may 
be different for each of the holes 40. In addition, the bone 
fixation holes 40 may be directed inwardly toward the center 
of the implant 10-2800 or outwardly away from the center of 
the implant 10-2800, preferably at a lateral bone fixation 
angle a so that the bone fixation elements 70 extend laterally 
inward toward a center plane of the implant 10-2800 or lat 
erally outward away from the center plane of the implant 
10-2800. The lateral bone fixation angle a may be in the range 
between plus sixty degrees (60) and minus sixty degrees 
(-60), preferably between Zero degrees (0°) and plus or 
minus thirty degrees (30°), and more preferably about plus or 
minus fifteen degrees (15°). The lateral bone fixation angle a 
may be the same for all holes 40 or may be different for each 
hole 40. However, as would be understood by one of ordinary 
skill in the art based upon a reading of this disclosure, a 
plurality of potential angles is possible since the bone fixation 
elements 70 are polyaxial, as will be described in greater 
detail below. 

0072. It should be understood however that the implant 
10-2800 may include any number of bone fixation holes 40 
configured to receive a corresponding number of bone fixa 
tion elements 70 in any number of configurations. In addition, 
the number of bone fixation elements 70 extending from the 
top and bottom surfaces 22, 24 may be varied and the number 
of bone fixation elements 70 extending from the top surface 
22 need not equal the number of bone fixation elements 70 
extending from the bottom surface 24. 
0073. Exit openings for the bone fixation holes 40 prefer 
ably are formed at least partially in the top or bottom surfaces 
52, 54 of the plate portion 50-2850. The exit openings may 
also beformed at least partially or entirely in the top or bottom 
surfaces 22, 24 of the spacer portion 20-2820. The bone 
fixation holes 40 may also include a partially spherical inte 
rior Volume to accommodate the partially spherical geometry 
of the head portion 74 of the bone fixation elements 70 to 
enable a range of polyaxial orientations to be chosen for the 
bone fixation elements 70 with respect to the vertebral bodies 
V. 

(0074 The implant 10-2800 preferably includes a retention 
mechanism for reducing the likelihood that the bone fixation 
elements 70 may postoperatively uncouple from the implant 
10-2800 and migrate from the disc space D. In use, the reten 
tion mechanism preferably engages or contacts the bone fixa 
tion element 70 or blocks or covers at least a portion of the 
bone fixation holes 40 and hence the bone fixation elements 
70 to prevent the bone fixation elements 70 from backing-out, 
as will be described in greater detail below. 
(0075. The implant 10-2800 including the spacer portion 
20-2820 and the plate portion 50-2850 may be constructed of 
any Suitable biocompatible material or combination of mate 
rials including, but not limited to one or more of the following 
metals such as titanium, titanium alloys, stainless steel, alu 
minum, aluminum alloy, magnesium, etc., polymers such as, 
PEEK, porous PEEK, carbon fiber PEEK, resorbable poly 
mers, PLLA, etc., allograft, synthetic allograft Substitute, 
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ceramics in the form of bioglass, tantalum, Nitinol, or alter 
native bone growth material or some composite material or 
combination of these materials. 

0076. The spacer portion 20-2820 may be formed of a 
different material than the plate portion 50-2850. For 
example, the plate portion50-2850 may beformed of a metal 
lic material Such as, a titanium or a titanium alloy, and the 
spacer portion 20-2820 may be formed of a non-metallic 
material Such as, a polymer Such as, PEEK, an allograft, a 
bioresorbable material, a ceramic, etc. Alternatively, the plate 
portion 50-2850 and the spacer portion 20-2820 may be 
formed from the same material. In addition, the plate portion 
50-2850 and spacer portion 20-2820 may be integrally 
formed, pre-assembled or separately provided to a Surgeon 
and assembled in the operating room. 
0077. As will be appreciated by one of ordinary skill in the 

art, the implant 10-2800, or portions thereof, may also be 
coated with various compounds to increase bony on-growth 
orbony in-growth, to promote healing or to allow for revision 
of the implant 10-2800, including hydroxyapatite, titanium 
nickel, vapor plasma spray deposition of titanium, or plasma 
treatment to make the surface hydrophilic. 
0078 Referring to FIG. 1, the intervertebral implant 10 of 
a first preferred embodiment includes the interbody spacer 
portion 20, the plate portion 50, first, second and third bone 
fixation elements 70 and the retention mechanism. In the first 
preferred embodiment, the retention mechanism is in the 
form of a retaining clip 80 coupled to the plate portion 50 via 
a blocking plate 82. Alternatively, the implant 10 may include 
a plurality of retaining clips 80 coupled to the plate portion 50 
via the blocking plate 82. The retaining clip 80 is preferably 
coupled to the blocking plate 82 before the blocking plate 82 
is coupled to the plate portion 50. 
007.9 The blocking plate 82 preferably includes a pair of 
elastically deflectable spring fingers 84 extending distally 
therefrom for engaging corresponding recesses formed in the 
side surfaces 56,58 of the plate portion50. The blocking plate 
82 preferably is sized and configured to Snap over the trailing 
surface 62 of the plate portion 50 so that, in operation, the 
retaining clip 80 is coupled to the blocking plate 82 and the 
blocking plate 82 and the retaining clip 80 assembly is 
coupled to, e.g., Snapped over, the trailing Surface 62 of the 
plate portion 50. The implant 10 is then inserted into the disc 
space D and the bone fixation elements 70 are inserted. Alter 
natively, the blocking plate 82 and the retaining clip 80 
assembly may be coupled to the plate portion 50 subsequent 
to the insertion of the bone fixation elements 70 through the 
boreholes 40 formed in the plate portion 50. Alternatively, a 
variety of other now or hereafter developed coupling mecha 
nisms may be used for coupling the blocking plate 82 to the 
plate portion 50 including Snap-locks, screw(s) and borehole 
(S), etc. 
0080 Referring to FIGS. 2A-2E, the intervertebral 
implant 100 of a second preferred embodiment includes the 
spacer portion 120, the plate portion 150, first and second 
bone fixation elements (not shown) and the retention mecha 
nism. In the second preferred embodiment, the retention 
mechanism is in the form of an externally threaded retaining 
screw 180, a threaded borehole 185 formed in the plate por 
tion 150 preferably between the bone fixation holes 40 and a 
blocking plate 190 for covering, contacting and/or interacting 
with at least a portion of the first and second bone fixation 
elements to block the first and second bone fixation elements 
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and limit the first and second bone fixation elements from 
backing-out of the bone fixation holes 40. 
I0081. The implant 100 may further include an implant 
inserter instrument 195 including an inner shaft 196 having a 
set of external threads 197 protruding from a distal end 
thereof for threadably engaging the threaded borehole 185 
formed in the plate portion 150 of the implant 100. The 
implant inserter instrument 195 preferably also includes an 
outer tubular member 198 housed concentrically around the 
inner shaft 196 and configured to enable the inner shaft 196 to 
rotate with respect thereto. 
I0082. The implant inserter instrument 195, and more par 
ticularly, the outer tubular member 198 preferably includes 
one or more stops 199 for preventing over-insertion of the 
implant 100. More preferably, the implant inserter instrument 
195 includes first and second stops 199, the first stop 199 
protruding Superiorly for contacting the Superior vertebral 
body V while the second stop 199 protrudes inferiorly for 
contacting the inferior vertebral body V. Incorporation of 
more or less stops 199 is envisioned. Incorporation of the first 
and second stops 199 facilitates fully seating the implant 100 
with respect to the adjacent vertebral bodies V regardless of 
the irregular anatomy of a patient's spine, which often char 
acterizes the outer surface of the vertebral bodies V. 
I0083. In use, the stops 199 are configured to abut the 
anterior aspects of the vertebral bodies V during implantation, 
although the stops 199 may abut the lateral or antero-lateral 
aspects of the vertebral bodies V depending upon the Surgical 
procedure and insertion path being utilized. The stops 199 
assist in preventing over-insertion of the implant 100 during 
implantation and assist in securing the position of the implant 
100 during insertion of the bone fixation elements, as will be 
described in greater detail below. 
I0084. In operation, the implant inserter instrument 195 is 
coupled to the implant 100 via threadably mating the threads 
197 formed on the distal end of the inner shaft 196 with the 
threaded borehole 185 formed in the plate portion 150. The 
implant inserter instrument 195 is then used to insert the 
implant 100 into the disc space D between the adjacent ver 
tebral bodies V until the stops 199 abut the anterior (or lateral 
or antero-lateral) aspects of the vertebral bodies V. The first 
and second bone fixation elements are then inserted through 
the boreholes 40 and into the vertebral bodies V while lagging 
of the implant 100 is limited by interaction of the stops 199 
with the anterior aspects of the vertebral bodies V. That is, 
advancement of the bone fixation elements into the bone 
fixation holes 40 causes the head portion of the bone fixation 
elements to contact the inner spherical portions of the bone 
fixation holes 40 and tends to draw the vertebral bodies V into 
alignment as opposed to resulting in the over-insertion of the 
implant 100 since the stops 199 guide the movement of the 
vertebral bodies V during bone fixation manipulation. That is, 
because the stops 199 contact the adjacent vertebral bodies V 
and prevents over-insertion of the implant 100 into the disc 
space D, advancement of the bone fixation elements tends to 
pull and/or reposition the adjacent vertebral bodies V together 
to promote fusion. 
I0085. The position of the implant 100 can be adjusted with 
respect to the disc space D by rotating the inner shaft 196, e.g., 
by rotating a handle portion of the inner shaft 196. The bone 
fixation elements are inserted through the boreholes 40 and 
into the vertebral bodies V, while the implant inserter instru 
ment 195 remains coupled to the implant 100 such that the 
stops 199 remain abutted to the anterior aspects of the verte 
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bral bodies V to limit movement of the implant 100 while the 
bone fixation elements are being inserted. The implant 
inserter instrument 195 may then be decoupled from the 
implant 100 and the blocking plate 190 may be coupled to the 
plate portion 150 via the retaining screw 180 to block the bone 
fixation elements from backing-out. 
I0086) Referring to FIGS. 3A and 3B, the intervertebral 
implant 200 of a third preferred embodiment includes the 
interbody spacer portion 220, the plate portion 250, first, 
second and third bone fixation elements 70 and the retention 
mechanism. In the third preferred embodiment, the retention 
mechanism includes a blocking plate 280 having a pair of 
elastically deflectable spring fingers 284 extending distally 
therefrom for engaging corresponding recesses 286 formed in 
the side surfaces 56, 58 of the plate portion 250. The blocking 
plate 280 is preferably sized and configured to snap over the 
trailing surface 62 of the plate portion 250 so that, in opera 
tion, the blocking plate 280 may be coupled to the plate 
portion 250 subsequent to the insertion of the bone fixation 
elements 70 to limit back-out of the bone fixation elements 
T0. 

I0087. Referring to FIGS. 4A and 4B, the intervertebral 
implant 300 of a fourth preferred embodiment includes the 
interbody spacer portion 320, the plate portion 350, first, 
second and third bone fixation elements 70 and the retention 
mechanism. In the fourth preferred embodiment, the reten 
tion mechanism includes a blocking plate 380 having a plu 
rality of elastically deflectable spring fingers 384 extending 
distally therefrom for engaging corresponding recesses or 
indentations 386 formed in the plate portion 350. More pref 
erably, the recesses or indentations 386 are formed within the 
bone fixation holes 40 formed in the plate portion 350. The 
blocking plate 380 is sized and configured to snap onto the 
trailing surface 62 of the plate portion 350 so that, in opera 
tion, the blocking plate 380 is operatively coupled to the plate 
portion 350 subsequent to the insertion of the bone fixation 
elements 70 to limit back-out of the bone fixation elements 
T0. 

0088. It should be understood that additional blocking 
plate geometries and securing mechanisms are envisioned. 
For example, referring to FIGS. 5A-5D, a variety of addi 
tional blocking plate geometries and securing mechanisms 
380', 380", 380", 380" are provided for use with the pre 
ferred implant assemblies and their configuration and opera 
tion will be apparent to one having ordinary skill in the art 
from the above-listed descriptions of the implants, assemblies 
and blocking plates. The additional blocking plate configu 
rations may be constructed of rigid or flexible materials and 
may be coupled to the plate portions before or after insertion 
of the bone fixation elements. 

I0089 Referring to FIGS. 6A-6C, the intervertebral 
implant 400 of a fifth preferred embodiment includes the 
interbody spacer portion 420, the plate portion 450, first, 
second and third bone fixation holes 40 for receiving first, 
second and third bone fixation elements (not shown) and the 
retention mechanism. In the fifth preferred embodiment, the 
retention mechanism includes first, second and third unidi 
rectional retaining clips 480 positioned inside the first, second 
and third bone fixation holes 40. The retaining clips 480 are 
preferably in the form of a wishbone clip formed of, for 
example, elgiloy, although other shapes and material are envi 
sioned. The retaining clips 480 are mounted in the bone 
fixation holes 40 to assist in securing the bone fixation ele 
ments to the plate portion 450 by allowing insertion of the 
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bone fixation elements into the holes 40 while preventing the 
bone fixation elements from backing-out of the holes 40. That 
is, the retaining clips 480 preferably permit unidirectional 
advancement of the head portion of the bone fixation ele 
ments distally into the bone fixation holes 40 and through the 
retaining clip 480 while limiting backing-out of the bone 
fixation elements by blocking its regression once the head 
portion has passed through the retaining clip 480. 
0090. In operation, the partially spherical head portion of 
the bone fixation elements passes distally into the bone fixa 
tion holes 40 and through the retaining clip 480 such that the 
tapered or partially spherical underside of the head portion of 
the bone fixation elements bear against the retaining clips 480 
thereby urging the arms 481a, 481b of the retaining clips 480 
to flex outwardly a slight amount to permit passage of the 
head portion therethrough. 
0091. Once the head portion of the bone fixation element 
has fully passed through the retaining clip 480, the arms 481a, 
481b of the retaining clip 480 spring back to their original 
configuration, thereby covering and/or blocking the head por 
tion of the bone fixation element. The bone fixation element is 
thereby prevented from backing-out due to the non-tapered 
(partially flat) aspect of the proximal surface of the head 
portion of the bone fixation element, which generally pre 
vents the bone fixation element from passing back through the 
retaining clip 480. The retaining clip 480 may be manually 
flexed open by a tool to permit removal of the bone fixation 
elements from the implant 400, if desired. 
0092 Alternatively, the retention mechanism may take on 
any other form that facilitates unidirectional advancement of 
the bone fixation elements while limiting backing-out of the 
bone fixation elements. For example, the retention mecha 
nism may be in the form of a blocking mechanism. For 
example, the plate portion 450 may beformed from a polymer 
such as PEEK and the retention mechanism may include one 
or more blocking mechanisms formed from a metal Such as 
titanium. In use, the blocking mechanism is preferably dis 
posed within the bone fixation hole 40 formed in the plate 
portion 450 and is configured in such a way as to enable 
deformation of the blocking mechanism to allow the head 
portion of the bone fixation element to pass beyond the block 
ing mechanism. Once the head portion of the bone fixation 
element passes beyond the blocking mechanism, the blocking 
mechanism elastically return to its original shape to block 
and/or cover the head portion of the bone fixation element 
from backing-out from the plate portion 450. The polymeric 
plate portion 450 can be injection molded onto or around the 
blocking mechanism(s). The blocking mechanism can be any 
one of a number of configurations so long as the blocking 
mechanism deforms to enable the bone fixation element to 
pass therethrough and then radially expands to block and/or 
cover at least a portion of the bone fixation element. The 
blocking mechanism can be configured to block and/or cover 
a single bone fixation element or a plurality of bone fixation 
elements. 

(0093. Referring to FIG. 7, the intervertebral implant 500 
of a sixth preferred embodiment includes the interbody 
spacer portion 520, the plate portion 550, first and second 
bone fixation elements 70 and the retention mechanism. In the 
sixth preferred embodiment, the retention mechanism 
includes an unidirectional retaining clip 580 disposed in a 
recess 582, such as a blind borehole, formed in the plate 
portion 550 between the bone fixation holes 40. In use, a 
portion of the retaining clip 580 protrudes from the recess 582 
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into each of the bone fixation holes 40 to cover and/or block 
the head portions 74 of the bone fixation elements 70 in an 
implanted position. The retaining clip 580 preferably permits 
unidirectional advancement of the head portions 74 of the first 
and second bone fixation elements 70 distally into the bone 
fixation holes 40 and past the retaining clip 580 to limit 
backing-out of the bone fixation elements 70 by covering 
and/or blocking their regression once the head portions 74 of 
the bone fixation elements 70 have advanced past the retain 
ing clip 580. The retaining clip 580 is otherwise substantially 
identical in operation to the retaining clip 480 discussed 
above. 

0094. It should be noted that while the retaining clip 580 is 
shown as having an S-shape on its side and retaining clip 480 
is shown as having a wishbone shape, it is envisioned that a 
range of applicable geometries can be used. For example, 
retaining clip 580 may have a wishbone shape wherein a 
portion of each arm protrudes into each bone fixation hole 40. 
Accordingly, the retaining clips 480,580 may have nearly any 
shape and/or configuration that permits engagement with the 
plate portion 450, 550, flexure out of the bone fixation holes 
40 as the head portion 74 of the bone fixation elements 70 
passes therethrough and spring back at least partially into the 
bone fixation holes 40 once the head portion 74 passes the 
retaining clip 480, 580. 
0095 Referring to FIG. 7, the implant 500, and any other 
implant 10-2800 described herein, may also incorporate one 
or more stops 99 that are preferably integrally formed on the 
plate portion 550. The stops 99 are configured to abut the 
anterior (or lateral or antero-lateral) aspects of the vertebral 
bodies V during implantation. In operation, the stops 99 assist 
in preventing over-insertion of the implant 500 during inser 
tion into the disc space D and assist in securing the position of 
the implant 500 during insertion of the bone fixation elements 
T0. 

0096. As shown in FIG. 7, the implant 500 may include 
first and second stops 99a, 99b. Incorporation of first and 
second stops 99a, 99b is desirable in circumstances where it 
is difficult to fully seat the implant 500 due to an irregular 
anatomy of the patient's spine, which often characterizes the 
anterior (or lateral or antero-lateral) aspects of the vertebral 
bodies V. Due to the disposition of the stops 99, the implant 
500 generally has a zero-profile external to the disc space Dat 
least along a cranial-caudal midline, because the trailing Sur 
face 62 of the plate portion 550 can be designed to be convex 
to match the disc space D. The distal surfaces of the stops 99 
can be configured to embed at least partially into the vertebral 
bodies V during impaction to further reduce the profile of the 
plate portion 550 exterior to the disc space D, if so desired. 
For example, the distal surface of the stops 99 may include 
one or more pyramid shaped projections, teeth, blades, etc. 
extending therefrom for embedding at least partially into the 
vertebral bodies V during impaction. Alternatively, as shown 
in FIG. 8, the implant may include four stops 99a-99d dis 
posed at or near the four corners of the plate portion. It is 
envisioned that the implant may include any number of stops 
99 in any configuration. 
0097. Referring to FIGS. 9A-9C, the intervertebral 
implant 600 of a seventh preferred embodiment includes the 
interbody spacer portion 620, the plate portion 650, first and 
second bone fixation elements 70' and the retention mecha 
nism. In the seventh preferred embodiment, the retention 
mechanism includes forming scallop-shaped threaded 
regions 41' on the inner surface of the bone fixation holes 40' 
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for engaging external threads 74a' formed on the head por 
tions 74 of the bone fixation elements 70'. In operation, the 
partially threaded scallop-shaped bone fixation holes 40' mate 
with the exterior threading 74a' formed on the head portions 
74 of the bone fixation elements 70' to permit variable angle 
orientation of the bone fixation elements 70' with respect to 
the plate portion 650 as well as provide an interference fit 
between the head portions 74 of the bone fixation elements 
70' and the interior of the bone fixation holes 40' to reduce the 
likelihood of backing-out. The geometry of the bone fixation 
holes 40' further enable a variety of different screw sizes and 
styles (variable angle screws, locking screws, locking vari 
able angle screws, etc.) to be utilized in conjunction with the 
implant 600. 
(0098 Referring to FIG. 10, the intervertebral implant 700 
of an eighth preferred embodiment includes the interbody 
spacer portion (not shown), the plate portion 750, a plurality 
of bone fixation elements 70 and the retention mechanism. In 
the eighth preferred embodiment, the retention mechanism 
includes a bushing 780 located within the bone fixation holes 
40. More preferably, the bushing 780 is spring-loaded inside 
the bone fixation holes 40 formed in the plate portion 750. The 
bone fixation holes 40 preferably include an undercut or 
groove 782 for receiving and/or securing the bushing 780 
therein. In use, the head portion 74 of the bone fixation ele 
ment 70 bears against the bushing 780 during insertion of the 
bone fixation element 70, causing the bushing 780 to initially 
expand and then Subsequently to collapse about the head 
portion 74 to thereby secure the bone fixation element 70 to 
the plate portion 750. The bushing 780 preferably includes a 
spherical or curvate outer surface 781 for mating with a 
corresponding spherical or curvate inner Surface formed in 
the undercut or groove 782 so that the bushing 780, and hence 
the bone fixation element 70, can polyaxial rotate with respect 
to the plate portion 750. 
(0099 Referring to FIG. 11, the intervertebral implant 800 
of a ninth preferred embodiment includes the interbody 
spacer portion (not shown), the plate portion 850, a plurality 
of bone fixation elements 70 and the retention mechanism. In 
the ninth preferred embodiment, the retention mechanism 
includes a bushing 880 circumferentially disposed around the 
head portion 74 or neck portion of the bone fixation element 
70. More preferably, the bushing 880 is spring-loaded around 
the head portion 74 or neck portion of the bone fixation 
element 70. The bone fixation hole 40 formed in the plate 
portion 850 preferably includes one or more projections 882 
protruding therein so that, as the bushing 880 and bone fixa 
tion element 70 are advanced into the bone fixation hole 40, 
the bushing 880 interacts with the one or more projections 
882 to compress the bushing 880. Upon passing the projec 
tions 882, the bushing 880 radially expands such that the 
diameter of the bushing 880 is larger than the diameter of the 
bone fixation hole 40 as measured at the projections 882 
thereby limiting back-out of the bone fixation element 70. 
0100 Referring to FIG. 12, the intervertebral implant 900 
of a tenth preferred embodiment includes the interbody 
spacer portion (not shown), the plate portion 950, a plurality 
of bone fixation elements 70 and the retention mechanism. In 
the tenth preferred embodiment, the retention mechanism 
includes one or more thin-walled projections 980 protruding 
into the bone fixation holes 40. The projections 980 being 
configured to deform as the bone fixation element 70 is 
advanced through the bone fixation hole 40. The bone fixation 
elements 70 preferably including a tapered flange 982 and a 
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recess 984 formed on the head portion 74 or neck portion 
thereof. The flange 982 being configured to expand the pro 
jection 980 as the bone fixation element 70 is advanced 
through the bone fixation hole 40. Once the bone fixation 
element 70 is fully seated, the projection 980 contracts and is 
received within the recess 984 to thereby secure the bone 
fixation element 70 with respect to the plate portion 950. 
0101 Referring to FIG. 13, the intervertebral implant 
1000 of an eleventh preferred embodiment includes the inter 
body spacer portion 1020, the plate portion 1050, first and 
second bone fixation elements 70 and the retention mecha 
nism. In the eleventh preferred embodiment, the retention 
mechanism includes a plurality of deformable fingers, pro 
jections or thinned-walled lip members (collectively “fin 
gers') 1080 that are preferably machined into the plate por 
tion 1050 circumferentially about the bone fixation holes 40. 
Once the bone fixation element 70 is inserted through the 
bone fixation hole 40, a forceps-like instrument 1090 may be 
used to deform the plurality offingers 1080 to at least partially 
cover and/or block the head portion 74 of the bone fixation 
element 70. The fingers 1080 may be machined to stand proud 
or lie flush with respect to the trailing surface 62 of the plate 
portion 1050 prior to deformation. 
0102 Referring to FIGS. 14A and 14B, the intervertebral 
implant 1100 of a twelfth preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion 1150. 
a plurality of bone fixation elements 70 and the retention 
mechanism. In the twelfth preferred embodiment, the reten 
tion mechanism includes a spring clip 1180. The clip 1180 is 
preferably manufactured from an elastically deformable 
material so that the clip 1180 may be deformed to a reduced 
configuration. In use, the bone fixation element 70 is inserted 
into a bone fixation hole 40 formed in the plate portion 1150. 
The clip 1180 is then preferably deformed via a grasping or 
forceps-type instrument 1190 to the reduced configuration. 
After the bone fixation element 70 has been fully inserted, the 
instrument 1190 places the clip 1180 into the interior of the 
bone fixation hole 40 or a groove (not shown) formed on the 
trailing surface 62 of the plate portion 1150, and releases the 
spring clip 1180, at which point the spring clip 1180 expands 
and returns to its original shape, thereby locking to the groove 
or hole 40 and covering and/or blocking the head portion 74 
of the bone fixation element 70. 

(0103 Referring to FIG. 15, the intervertebral implant 
1200 of a thirteenth preferred embodiment includes the inter 
body spacer portion (not shown), the plate portion 1250, a 
plurality of bone fixation elements 70" and the retention 
mechanism. In the thirteenth preferred embodiment, the bone 
fixation elements 70" are in the form of an expansion-headed 
screw and the retention mechanism includes a locking screw 
1280 couplable to and advanceable within the expansion 
head screw 70". That is, the head portion 74" of the expan 
sion-head screw 70" preferably includes an internally 
threaded bore 1281 and optional slots (not shown) extending 
from a proximal end thereof. In use, the locking screw 1280 is 
actuated, e.g., rotated, into engagement with the internally 
threaded bore 1281 formed in the proximal end of the expan 
sion-head screw 70" to radially expand the head portion 74" 
of the expansion-head screw 70" to thereby lock the expan 
sion-head screw 70" within the bone fixation hole 40. The 
head portion 74" may include a partially spherical outer sur 
face formating with a corresponding partially spherical inner 
surface formed in the bone fixation hole 40 to enable variable 
angular placement of the expansion-head screw 70" with 
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respect to the plate portion 1250", as well as angulation of the 
screw shaft 72" with respect to the plate portion 1250 after the 
screw 70" is locked to the plate portion 1250. The spherical 
dimensions of the head portion 74" of the expansion-head 
screw 70" can be chosen to allow an interference or rigid fit or 
to allow for a clearance or toggling fit between the expansion 
head screw 70" and the plate portion 1250. 
0104. Many varieties of blocking plates are used in the art 
to limit back-out of bone fixation elements 70. Most of these 
blocking plates utilize an additional screw, rivet, or pin to 
secure the blocking plate in place. Referring to FIGS. 16A 
and 16B, the intervertebral implant of a fourteenth preferred 
embodiment includes the interbody spacer portion (not 
shown), the plate portion (not shown), a plurality of bone 
fixation elements (not shown) and the retention mechanism. 
In the fourteenth preferred embodiment, the retention mecha 
nism includes a blocking plate 1380 formed from an elastic 
“spring-like material that preferably enables the plate 1380 
to be manufactured in a biased position. For example, the 
blocking plate 1380 may include a concave or convex trailing 
surface 1382 (as shown in FIG. 17A) that can be snapped or 
popped in the opposite direction by pushing on a center por 
tion 1384 of the blocking plate 1380. This snapping move 
ment forces the outside edges of the blocking plate 1380 to 
move inwardly or outwardly to increase or decrease the radius 
of the blocking plate 1380. The outside edges of the blocking 
plate 1380 can include fingers 1386 that are mateable with 
recesses (not shown) formed on the plate portion (not shown) 
such that a secure attachment between the blocking plate 
1380 and the plate portion is achieved without the inclusion of 
additional components. Referring to FIG. 17B, applying a 
force to the center portion 1384 of the blocking plate 1380, 
when placed appropriately with respect to the plate portion, 
forces the blocking plate 1380 to pop inside out, increasing its 
radius and mating to the plate portion to at least partially cover 
the head portions 74 of the bone fixation elements 70. 
0105. Referring to FIG. 17, the intervertebral implant 
1400 of a fifteenth preferred embodiment includes the inter 
body spacer portion (not shown), the plate portion 1450, a 
plurality of bone fixation elements 70 and the retention 
mechanism. In the fifteenth preferred embodiment, the plate 
portion 1450 and the bone fixation elements 70 are manufac 
tured from a polymer, such as PEEK, so that a welding pro 
cess can be utilized to secure the bone fixation elements 70 to 
the plate portion 1450. That is, for example, the implant 1400 
may include a ring 1480 or other protrusion inherent on the 
underside of the head portion 74 of the bone fixation elements 
70. The plate portion 1450, the bone fixation elements 70 and 
the ring 1480 each being manufactured from PEEK or similar 
polymer. The ring 1480 creates a small surface area for heator 
vibration to be transferred therethrough. In use, after the bone 
fixation elements 70 have been inserted through the plate 
portion 1450, an ultrasonic vibration or heat is applied to the 
head portion 74 of the bone fixation element 70 to thereby 
cause the ring 1480 and its interface with the plate portion 
1450 to melt and fuse together, thereby locking the bone 
fixation element 70 to the plate portion 1450. The cross 
sectional area of the ring 1480 adjacent to the plate portion 
1450 is preferably relatively small to focus the vibrations 
and/or heat in these areas and to promote fusing of the ring 
1480 to the plate portion 1450. Alternatively, the bone fixa 
tion element 70 can be a non-threaded pin so that the ultra 
sonic vibrations can be utilized to drive the pins into the bone 
before welding. 
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0106. The most common bone fixation element for secur 
ing an implant to bone is a bone screw, as is apparent to one 
having ordinary skill in the art. The threads on the shaft of the 
bone screw provide purchase, which allows lagging and fixa 
tion. The bone screw is preferably threaded into the bone by 
torquing the head of the bone screw. This method offixation 
may be altered by eliminating the threading step and saving 
surgical time and effort. For example, referring to FIG. 18, the 
intervertebral implant 1500 of a sixteenth preferred embodi 
ment includes the interbody spacer portion (not shown), the 
plate portion 1550, a plurality of bone fixation elements 70" 
and the retention mechanism. In the sixteenth preferred 
embodiment, the bone fixation elements 70" are in the form 
of non-threaded pins that include one or more projections 
1580 extending from the neck or shaft portion of the pin 70". 
The projections 1580 preferably are biased to outwardly 
extend from the neck or shaft portion of the pin 70". The 
projections 1580 are preferably inwardly deflectable so that 
the projections 1580 can be advanced through the bone fixa 
tion holes 40 formed in the plate portion 1550. In use, once the 
non-threaded pins 70" have been fully inserted, the projec 
tions 1580 expand. The outward expansion of the projections 
1580 occurs interior to the bone and/or adjacent to the leading 
surface 60 of the plate portion 1550 adjacent to the bone 
fixation hole 40 to secure the pin 70" into the bone and/or 
block the pin 70" from backing-out of the plate portion 1550. 
0107 Referring to FIGS. 19A and 19B, the intervertebral 
implant 1600 of a seventeenth preferred embodiment 
includes the interbody spacer portion (not shown), the plate 
portion 1650, a plurality of bone fixation elements 70" and 
the retention mechanism. In the seventeenth preferred 
embodiment, the bone fixation elements 70" include a can 
nulated bore 1680 extending from a proximal end thereof. An 
instrument or mandrel 1682 is also provided for insertion into 
the cannulated bore 1680. In use, insertion of the mandrel or 
instrument 1682 into the cannulated bore 1680 expands one 
or more fingers or other expandable members 1684 on the 
shaft or neckportion of the bone fixation element 70". Alter 
natively, insertion of the mandrel or instrument 1682 into the 
cannulated bore 1680 creates a bulge 1686 along the shaft or 
near the neck of the bone fixation element 70". Alternatively, 
referring to FIG. 19C, the bone fixation elements 70" may be 
inserted into the patient’s bone with the instrument or man 
drel 1682 pre-inserted into the cannulated bore 1680. The 
instrument or mandrel 1682 including an enlarged distal end 
1682a so that, in use, removal of the mandrel or instrument 
1682 from the cannulated bore 1680 expands one or more 
fingers or other expandable members 1684 or creates a bulge 
1686 along the shaft or near the neck of the bone fixation 
element 70". Alternatively, the bone fixation element 70" 
can be configured so that insertion of the mandrel or instru 
ment 1682 expands a distal end of the bone fixation element 
70", as shown in FIG. 19D. 
0108 Referring to FIGS. 20A-20C, the intervertebral 
implant 1700 of an eighteenth preferred embodiment 
includes the interbody spacer portion (not shown), the plate 
portion 1750 and first and second bone fixation elements 70. 
In the eighteenth preferred embodiment, the trajectories of 
the bone fixation holes 40 formed in the plate portion 1750, 
and hence the trajectories of the first and second bone fixation 
elements 70, are configured so that the head portion 74 of the 
first bone fixation element 70 is blocked or covered by the 
head portion 74 of the second bone fixation element 70. Such 
a configuration limits the need to include additional retention 
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mechanisms. Similarly, as shown in FIG. 20O, a third bone 
fixation element 70 can be utilized in a similar arrangement to 
at least partially cover the head portions 74 of the first and 
second bone fixation elements 70. 

0109 Referring to FIG. 21, the intervertebral implant 
1800 of a nineteenth preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion 1850, 
a plurality of bone fixation elements 70 and the retention 
mechanism. In the nineteenth preferred embodiment, the 
head portion 74 of the bone fixation element 70 is preferably 
at least partially spherical and the bone fixation hole 40 
formed in the plate portion 1850 is at least partially spherical. 
The maximum diameter of the head portion 74 is slightly 
larger than the entry diameter of the bone fixation hole 40. An 
interior diameter of the bone fixation hole 40 is enlarged so 
that the interior diameter of the hole 40 accommodates the 
head portion 74 of the bone fixation element 70. As the bone 
fixation element 70 is inserted into the bone fixation hole 40, 
the spherical head portion 74 of the bone fixation element 70 
snaps into the bone fixation hole 40 where it is polyaxially 
captured due to the maximum spherical diameter of the head 
portion 74 being larger than the entry diameter of the bone 
fixation hole 40. 

0110 Referring to FIG. 22, the intervertebral implant 
1900 of a twentieth preferred embodiment includes the inter 
body spacer portion (not shown), the plate portion 1950, a 
plurality of bone fixation elements 70 and the retention 
mechanism. In the twentieth preferred embodiment, the bone 
fixation element 70 includes a cannulated bore 71 extending 
from a proximal end to an distal end of the bone fixation 
element 70 and one or more fenestrations 71 a connecting the 
cannulated bore 71 to the exterior surface of the shaft portion 
72 of the bone fixation element 70. In use, the bone fixation 
element 70 is inserted through the plate portion 1950 and into 
the patient's bone. Bone cement 1980 is then injected into the 
cannulated bore 71. The bone cement 1980 travels through 
the cannulated bore 71 and the fenestrations 71a and into the 
bone surrounding the shaft portion 72 of the bone fixation 
element 70. Upon curing, the bone cement 1980 secures the 
bone fixation elements 70 with respect to the bone. The fen 
estrations 71a may also be configured to direct cement out 
flow adjacent to the leading surface 60 of the plate portion 
1950 to assist in securing the plate portion 1950 to the bone. 
0111 Alternatively, referring to FIG.22A, a filament 1982 
may be used in place of the bone cement 1980. In use, the 
filament 1982 is fed through the cannulated bore 71 after the 
bone fixation element 70 has been inserted into the patient’s 
bone. The filament 1982 preferably is sized and configured to 
unwind after it is fed through the cannulated bore 71. The 
natural shape of the filament 1982 can be bent, spiral, or 
random, and an instrument can be used to unwind or 
straighten the filament 1982 as it is being fed through the 
cannulated bore 71. Once the filament 1982 is displaced out 
of the distal end of the bone fixation element 70, the filament 
1982 returns to its original shape and forms a bulk of material 
1984 which serves to enhance the anchoring of the bone 
fixation element 70 to the bone and a position of the cannu 
lated bone fixation element 70 relative to the plate portion 
1950. 

(O112 Referring to FIGS. 23A and 23B, the intervertebral 
implant 2000 of a twenty-first preferred embodiment includes 
the interbody spacer portion (not shown), the plate portion 
(not shown), a plurality of bone fixation elements 70 and the 
retention mechanism. In the twenty-first preferred embodi 
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ment, the bone fixation element 70 includes a cannulated bore 
71 and is configured to be at least partially flexible. The bone 
fixation element 70 can be manufactured from a shape 
memory alloy so that the shaft 72 assumes a geometry having 
at least one or more bends along its longitudinal axis. A 
mandrel 2080 is inserted into the cannulated bore 72. The 
mandrel 2080 serves to straighten the shaft 72 of the bone 
fixation element 70 so that the bone fixation element 70 can be 
inserted into the bone fixation hole formed in the plate portion 
and into the patient's bone (as shown in FIG. 23A). Thereaf 
ter, the mandrel 2080 is removed resulting in the bone fixation 
element 70 returning to its original, bent geometry, which acts 
to prevent the bone fixation element 70 from backing away 
from the bone and/or plate portion (as shown in FIG. 23B). 
0113 Referring to FIGS. 24A and 24B, the intervertebral 
implant 2100 of a twenty-second preferred embodiment 
includes the interbody spacer portion (not shown), the plate 
portion 2150, a plurality of bone fixation elements 70 and the 
retention mechanism. In the twenty-second preferred 
embodiment, the retention mechanism includes an eccentric 
ring 2180 that is rotatably coupled to the head portion 74 of 
the bone fixation element 70. In use, the bone fixation element 
70 is inserted into the bone fixation hole formed in the plate 
portion 2150 and into the patient’s bone. Thereafter, the 
eccentric ring 2180 is rotated, e.g. 90 degrees, into a mating 
slot 2182 formed in the plate portion 2150 to block the head 
portion 74 of the bone fixation element 70. 
0114) Referring to FIGS. 25A-25C, the intervertebral 
implant of a twenty-third preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion (not 
shown) and a plurality of bone fixation elements 70. In the 
twenty-third preferred embodiment, the bone fixation ele 
ments 70 include one or more radial slots 2280 formed in the 
shaft 72 thereof. The plate portion includes an internal spring 
loaded pin or spring tab. 2282 that protrudes at least partially 
into the bone fixation holes 40. In use, advancement of the 
bone fixation elements 70 into the bone fixation holes 40 
causes the spring-loaded tab 2282 to retract into an interior 
bore formed in the plate portion until the bone fixation ele 
ment 70 is advanced a desirable amount with respect to the 
plate portion, at which point the spring-loaded tab. 2282 
expands into the bone fixation hole and engages the slot 2280 
formed in the shaft portion 72 of the bone fixation element 70 
to lock the bone fixation element 70 to the plate portion. The 
spring-loaded tab. 2282 can extend along the interior of the 
plate portion and may be configured to protrude into a plu 
rality of bone fixation holes so as to lock a plurality of bone 
fixation elements 70 simultaneously, as schematically repre 
sented in FIG. 25C. 

0115 Referring to FIG. 26, the intervertebral implant 
2300 of a twenty-fourth preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion 2350 
and a plurality of bone fixation elements 70. In the twenty 
fourth preferred embodiment, the bone fixation elements 70 
include a spring member 2380 radially coupled to the head 
portion 74 thereof. In use, after the bone fixation element 70 
has been inserted into the bone fixation hole 40 formed in the 
plate portion 2350 and into the patient's bone, a locking or set 
screw 2382 is inserted into a bore 2381 formed in the head 
portion 74 of the bone fixation element 70. The locking or set 
screw 2382 interacts with the spring member 2380 causing 
the spring member 2380 to radially expand into engagement 
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with a groove 2352 formed in the bone fixation hole 40 to 
thereby secure the bone fixation element 70 to the plate por 
tion 2350. 

0116 Referring to FIG. 27, the intervertebral implant 
2400 of a twenty-fifth preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion 2450 
and a plurality of bone fixation elements 70. In the twenty 
fifth preferred embodiment, the bone fixation elements 70 are 
preferably in the form of a spiral blade 2480. The bone fixa 
tion holes 40 formed in the plate portion 2450 include one or 
more guide slots 2482 to enable the spiral blade 2480 to past 
therethrough. Due to its contorted shape, the spiral blade 
2480 rotates as it is being inserted, which can be done by 
inserting the distal end of the spiral blade 2480 through the 
guide slots 2482 and impacting the proximal end of the spiral 
blade 2480 with a mallet or alternative instrument. The spiral 
blade 2480 rotates as it passes through the guide slots 2482 
and cuts its way into bone. Once fully inserted, the guide slots 
2482 and the helical arrangement of the spiral blade 2480 
prevent the spiral blade 2480 from backing-out of the plate 
portion 2450. 
0117 Referring to FIG. 28, the intervertebral implant 
2500 of a twenty-sixth preferred embodiment includes the 
interbody spacer portion 2520, the plate portion 2550 and a 
plurality of bone fixation elements 70. In the twenty-sixth 
preferred embodiment, the bone fixation elements 70 include 
an elastically deformable ring 2580. The elastically deform 
able ring 2580 is preferably disposed around the head portion 
74 of the bone fixation element 70. In use, as the bone fixation 
element 70 is advanced into the bone fixation hole 40 formed 
in the plate portion 2550, the elastically deformable ring 2580 
advances and is compressed until the ring 2580 aligns and 
expands within a groove 2582 formed in the bone fixation 
hole 40 to thereby secure the bone fixation element 70 to the 
plate portion 2550. Alternatively, the elastically deformable 
ring 2580 can be disposed within the groove 2582 formed in 
the bone fixation hole 40 of the plate portion 2550. The ring 
2580 compresses as the bone fixation element 70 is advanced 
into the bone fixation hole 40 until the ring 2580 aligns and 
expands within a groove formed on the shaft, neck, or head 
portions of the bone fixation element 70. 
0118 Referring to FIG. 29, the intervertebral implant 
2600 of a twenty-seventh preferred embodiment includes the 
interbody spacer portion 2620, the plate portion 2650 and a 
plurality of bone fixation elements 70. In the twenty-seventh 
preferred embodiment, the bone fixation elements 70 include 
a compressible head portion 74. The head portion 74 can be 
made compressible by counterboring and cutting radial slots 
74a to create spring fingers 74b. The bone fixation holes 40 
preferably include one or more inwardly extending projec 
tions 2680 so that during advancement of the bone fixation 
elements 70 into the bone fixation holes 40, the spring fingers 
74b are compressed by the projections 2680. Once the head 
portion 74 is inserted past the projections 2680, the head 
portion 74 radially expands to limit the bone fixation element 
70 from backing-out relative to the plate portion 2650. 
0119 Referring to FIG. 30, the intervertebral implant 
2700 of a twenty-eighth preferred embodiment includes the 
interbody spacer portion (not shown), the plate portion 2750, 
a plurality of bone fixation elements 70 and the retention 
mechanism. In the twenty-eighth preferred embodiment, the 
retention mechanism includes a rotational or torsional spring 
element 2780 rotatably coupled to the trailing surface 62 of 
the plate portion 2750. The rotational or torsional spring 



US 2010/0145460 A1 

element 2780 includes one or more blocking pin portions 
2782 attached thereto for at least partially covering the bone 
fixation holes 40. In use, as the bone fixation elements 70 are 
advanced into the bone fixation holes 40, the undersurface of 
the head portion 74 of the bone fixation 70 interacts with and 
pushes aside the blockingpins 2782 to allow the head portion 
74 of the bone fixation element 70 to pass thereby. Once the 
head portion 74 is advanced past the blocking pin portions 
2782, the rotational or torsional spring element 2780 returns 
the blocking pin portions 2782 to their original position at 
least partially covering the bone fixation holes 40. The rota 
tional or torsional spring element 2780 is preferably config 
ured to rotate out of the way to enable the bone fixation 
elements 70 to be inserted. The rotational or torsional spring 
element 2780 preferably snap back into place to at least 
partially cover the bone fixation holes 40 after the bone fixa 
tion elements 70 have been fully inserted. Alternatively, the 
retention mechanism may be in the form of a lead spring. 
Furthermore, linkages can be attached to the rotational or 
torsional spring element 2780 so that the linkages are pushed 
out of the way to enable the bone fixation element 70 to be 
inserted into the bone fixation holes 40 and return to at least 
partially cover the bone fixation holes 40. The rotational or 
torsional spring element 2780 can also be manually rotated to 
manipulate the linkages for locking and unlocking. 
0120 Referring to FIGS. 31A and 31B, the intervertebral 
implant 2800 of a twenty-ninth preferred embodiment 
includes the interbody spacer portion 2820, the plate portion 
2850, a plurality of bone fixation elements 70 and the reten 
tion mechanism. In the twenty-ninth preferred embodiment, 
the retention mechanism includes a thin metallic web of 
material 2880. The metallic web of material 2880 having a 
hole 2882 and one or more slots or fingers 2884 radiating 
from the hole 2882. The metallic web of material 2880 being 
deformable so that in use, the metallic web of material 2880 
deforms as the bone fixation element 70 is being advanced 
therethrough. The metallic web of material 2880 providing 
friction with the threaded shaft portion 72 of the bone fixation 
element 70 to prevent rotation and axial movement to thereby 
secure the bone fixation element 70 to the plate portion 2850. 
The metallic web of material 2880 can also be disposed 
interior to the spacer portion 2820 to interact with the 
threaded shaft portion 72 of the bone fixation element 70. 
0121 While the foregoing description and drawings rep 
resent the preferred embodiments of the present invention, it 
will be understood that various additions, modifications, 
combinations and/or substitutions may be made therein with 
out departing from the spirit and scope of the present inven 
tion as defined in the accompanying claims. In particular, it 
will be clear to those skilled in the art that the present inven 
tion may be embodied in other specific forms, structures, 
arrangements, proportions, and with other elements, materi 
als, and components, without departing from the spirit or 
essential characteristics thereof. One skilled in the art will 
appreciate that the invention may be used with many modifi 
cations of structure, arrangement, proportions, materials, and 
components and otherwise, used in the practice of the inven 
tion, which are particularly adapted to specific environments 
and operative requirements without departing from the prin 
ciples of the present invention. In addition, features described 
herein may be used singularly or in combination with other 
features. The presently disclosed embodiments are therefore 
to be considered in all respects as illustrative and not restric 
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tive, the scope of the invention being indicated by the 
appended claims, and not limited to the foregoing descrip 
tion. 
We claim: 
1. An implant for insertion into an intervertebral disc space 

between superior and inferior vertebral bodies, the implant 
comprising: 

first and second bone fixation elements; 
a spacer portion including a top surface for contacting the 

Superior vertebral body, a bottom Surface for contacting 
the inferior vertebral body, a first side surface, a second 
side Surface, a leading Surface and a trailing Surface; 

a plate portion coupled to the spacer portion, the plate 
portion including a top surface, a bottom Surface, a first 
side Surface, a second side surface, a leading Surface and 
a trailing Surface, the plate portion further including first 
and second bone fixation holes sized and adapted for 
receiving the first and second bone fixation elements, 
respectively, the first bone fixation hole being angled so 
that the first bone fixation element engages the Superior 
vertebral body, the second bone fixation hole being 
angled so that the second bone fixation element engages 
the inferior vertebral body; and 

a blocking plate having a pair of elastically deflectable 
spring fingers extending therefrom for engaging corre 
sponding recesses formed in the plate portion. 

2. The implant of claim 1, wherein the pair of elastically 
deflectable spring fingers engage corresponding recesses 
formed in the first and second side surfaces of the plate 
portion. 

3. The implant of claim 1, wherein the pair of elastically 
deflectable spring fingers engage corresponding recesses 
formed in the first and second bone fixation holes formed in 
the plate portion. 

4. The implant of claim 1, wherein the blocking plate is 
sized and configured to Snap over the trailing Surface of the 
plate portion. 

5. The implant of claim 1, wherein the blocking plate is 
coupled to the plate portion prior to the first and second bone 
fixation elements being inserted into the first and second bone 
fixation holes, respectively. 

6. The implant of claim 5, wherein the blocking plate 
includes a retaining clip for covering at least a portion of the 
first and second bone fixation holes. 

7. The implant of claim 1, wherein a height of the plate 
portion is substantially equal to a height of the spacer portion 
and a width of the plate portion is Substantially equal to a 
width of the spacer portion. 

8. The implant of claim 1, further comprising first and 
second stops to prevent over-insertion of the implant during 
implantation and to assist in securingaposition of the implant 
during insertion of the first and second bone fixation ele 
ments, the first stop extending Superiorly of the top surface of 
the plate portion for contacting the superior vertebral body, 
the second stop extending inferiorly of the bottom surface of 
the plate portion for contacting the inferior vertebral body. 

9. The implant of claim 8, wherein the first and second 
stops are integrally formed with the plate portion. 

10. An implant for insertion into an intervertebral disc 
space between superior and inferior vertebral bodies, the 
implant comprising: 

first and second bone fixation elements; 
a spacer portion including a top surface for contacting the 

Superior vertebral body, a bottom Surface for contacting 
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the inferior vertebral body, a first side surface, a second 
side Surface, a leading Surface and a trailing Surface; 

a plate portion coupled to the spacer portion, the plate 
portion including a top surface, a bottom Surface, a first 
side Surface, a second side surface, a leading Surface and 
a trailing Surface, the plate portion further including first 
and second bone fixation holes sized and adapted for 
receiving the first and second bone fixation elements, 
respectively, the first bone fixation hole being angled so 
that the first bone fixation element engages the Superior 
vertebral body, the second bone fixation hole being 
angled so that the second bone fixation element engages 
the inferior vertebral body; and 

first and second mechanically deformable fingers extend 
ing anteriorly from the trailing Surface of the plate por 
tion, the first and second mechanically deformable fin 
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gers circumferentially disposed about the first and 
second bone fixation holes, respectively, the first and 
second mechanically deformable fingers being deform 
able so that the first and second mechanically deform 
able fingers extend transversely across at least a portion 
of the first and second bone fixation holes to cover at 
least a portion of the first and second bone fixation 
elements inserted therein, respectively, to prevent back 
ing-out. 

11. The implant of claim 10, wherein the first and second 
mechanically deformable fingers are machined into the trail 
ing Surface of the plate portion 

12. The implant of claim 10, wherein the first and second 
mechanically deformable fingers are deformed by a forceps 
like instrument. 


