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DYNAMIC CERVICAL PLATES AND CERVICAL 
PLATE CONSTRUCTS 

0001. This U.S. non-provisional patent application claims 
the benefit of and/or priority to U.S. provisional patent appli 
cation Ser. No. 60/531,657 filed Dec. 22, 2003 entitled “Static 
and Dynamic Cervical Plate Construct’, the entire contents of 
which is specifically incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates generally to devices 
for the internal fixation of the spine particularly within the 
fields of orthopedics and/or neuroSurgery such as spinal 
implants for holding vertebral bones fixed relative to one 
another and, more particularly, to static and/or a dynamic 
bone fixation implants for use in spinal Surgical procedures 
for stabilizing the relative motion of temporarily or perma 
nently immobilizing, bones of the spine. 
0004 2. Background Information 
0005 Cervical plates have been used for more than 20 
years to increase neck stability following single and multi 
level cervical Surgery. Cervical plates, implanted during Sur 
gery for reasons such as disease, trauma, defect, accident or 
the like, are used to stabilize one or more cervical vertebrae. 
Stabilization leads to a proper healing or a desired outcome. 
The cervical plate is mounted to one or more vertebrae during 
the Surgery. Typically, screws are used to mount the cervical 
plate to the one or more vertebrae. It is important during the 
mounting process that the plate be properly aligned on the 
vertebrae for receipt of the mounting screws. 
0006. In some instances, it is desirous to cause the fusion 
of two adjacent vertebrae. If this is the case, the Surgeon 
makes a small incision in the front of the neck to reach the 
cervical spine. Tissues and muscles are retracted (spread 
apart) to reveal the proper level in the cervical spine. The 
cartilaginous material or disc between the two vertebrae is 
removed and the bone Surface abraded to encourage a bleed 
ing surface. Blood from the bleeding surfaces is desired in 
order for the bones to fuse. The space between the adjacent 
vertebrae is filled with bone graft. A cervical plate is then 
screwed into the Superior (top) and inferior (bottom) verte 
brae. This stabilizes the cervical spine to facilitate fusion and 
healing. With current cervical plates however, once the plate 
is secured over the graft area, the only manner of accessing 
the graft area is to remove the plate. Moreover, with current 
cervical plates, it is necessary to provide the bone graft mate 
rial before mounting the plate. 
0007 Heretofore, cervical plates were almost exclusively 
static, in that they have fixed dimensions. It has been realized 
that it is desirable in certain situations to allow shifting or 
slight movement between the plate-mounted vertebrae. The 
prior art is relatively devoid of dynamic cervical plates. 
0008. It is thus evident from the above that what is needed 

is a cervical plate that allows access to a bone graft area of a 
cervical Surgical site. 
0009. It is thus further evident from the above that what is 
needed are various dynamic cervical plates and dynamic cer 
Vical plate constructs. 
0010 This need and others are accomplished through 
application of the principles of the Subject invention and/or as 
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embodied in one or more various forms and/or structures Such 
as are shown and/or described herein. 

SUMMARY OF THE INVENTION 

0011 N-level internally dynamizing cervical plates and 
cervical plate constructs in accordance with the present prin 
ciples, provide unconstrained sliding interconnection 
between the various plate components after installation on a 
cervical spine. The N-level dynamic cervical plate has a 
tongue-and-groove configuration between the various plate 
component or segments thereof that provides a constant 
thickness over the dynamizing portions. A graft window is 
defined extending between each pair of bone screw bores, 
with a pair of bone screw bores disposed on each plate com 
ponent. Detents provided relative the tongue-and-groove por 
tions allows the various plate components to be permanently 
joined, but movable relative to one another. Various bone 
screw anti-backing, anti-rotation or locking devices for cer 
vical bone plates are also provided that allow releasable lock 
ing of bone screws relative to the cervical plate. 
0012. In one form of the invention, a three-component, 
two level dynamic cervical bone plate is configured Such that 
a middle component accepts an identical end component at 
both ends of the middle component via a mutual tongue and 
groove configuration. The end component may be a 180° 
interchangeable part. The middle component may be a 180° 
interchangeable part. The middle component and the end 
component have cooperating configurations and complemen 
tarily configured tongue and groove structures that allow 
sliding movement between the middle component and the end 
components. The 2-L dynamic plate in accordance with the 
principles of the subject invention provides for pure vertebral 
body translation without creating guesswork with respect to 
screw positioning. 
0013 As well, in another form of the invention, there is 
provided a kit for assembling an N-level dynamic cervical 
plate. The kit includes a middle component and two, identical 
end components. The end components is slidingly assembled 
to each longitudinal end of N number of extension compo 
nents to provide a dynamic N level (N-L) cervical plate that 
includes a graft window between each level, pair of bone 
screws on each component, or as formed between the com 
ponents as graft window portions or segments thereof. More 
over, the end components are configured such that they 
present the same interconnectivity to the middle component 
when rotated 180° relative to a plane defined by the body 
thereof. 

0014. The present invention provides advantages over the 
teachings of the prior art with respect to cervical plating 
technology. The principles accompanying the present inven 
tion allows the fixation plate to be used with greater accuracy. 
This may ultimately increase the efficacy of an established 
procedure. For instance the present invention provides a win 
dow within the center area of the plate. This allows viewing of 
graft material during and after placement. Such is accom 
plished by utilizing a constant plate Surface area thickness 
tongue and groove interface that is angled in one plane and 
curved in a perpendicular plane for both the static and 
dynamic plates, and for all levels (1-L 2-1, N-L) of fixation 
plates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 The above mentioned and other features and objects 
of this invention, and the manner of attaining them, will 
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become more apparent and the inventions will be better 
understood by reference to the following description of 
embodiments of the inventions taken in conjunction with the 
accompanying drawings, wherein: 
0016 FIG. 1 is a perspective view of an exemplary 
embodiment of a one-level (1-L) static bone fixation plate 
fashioned in accordance with the principles of the present 
invention; 

0017 FIG. 2 is a bottom view of the one-level (1-L) static 
bone fixation plate of FIG. 1; 
0018 FIG. 3 is a perspective view of the one-level (1-L) 
static bone fixation plate of FIG. 1 but having a cover thereon 
fashioned in accordance with an aspect of the present inven 
tion; 

0019 FIG. 4 is a perspective view of the one-level (1-L) 
static bone fixation plate of FIG. 1 having a contoured cover 
thereon fashioned in accordance with an aspect of the present 
invention; 
0020 FIG. 5 is a perspective view of an exemplary 
embodiment of a two-level (2-L) static bone fixation plate 
fashioned in accordance with the principles of the present 
invention; 

0021 FIG. 6 is a sectional view of the 2-L static bone 
fixation plate of FIG.5 taken along line 6-6 thereof; 
0022 FIG. 7 is a sectional view of the 2-L static bone 
fixation plate of FIG.5 taken along line 7-7 thereof; 
0023 FIG. 8 is a perspective view of a 2-L construct 
including the 2-L static bone fixation plate of FIG. 5 with 
bone plate screws and bone screw retention clips; 
0024 FIG. 9 is an enlarged perspective view of the bone 
screw retention clip depicted in FIG. 8: 
0.025 FIG. 10 is a perspective view of an exemplary 
embodiment of a one-level (1-L) dynamic bone fixation plate 
fashioned in accordance with the principles of the present 
invention, the 1-L dynamic plate shown in an almost fully 
open or fully dynamic state; 
0026 FIG. 11 is a perspective view of an exemplary 
embodiment of a two-level (2-L) dynamic bone fixation plate 
fashioned in accordance with the principles of the subject 
invention, the 2-L dynamic plate shown with each end plate 
component of the 2-L dynamic plate in exploded view relative 
to an intermediate plate component of the 2-L dynamic plate; 
0027 FIG. 12 is a perspective view of an exemplary 
embodiment of another 2-L dynamic bone fixation plate fash 
ioned in accordance with the principles of the Subject inven 
tion, the 2-L dynamic plate shown with end plate components 
thereof in an exploded position relative to an intermediate or 
extension plate component thereof in accordance with the 
principles of the Subject invention; 
0028 FIG. 13 is an enlarged sectional view of an exem 
plary constraining mechanism that may be utilized in the 
present dynamic plates; 

0029 FIG. 14 is a perspective view of an exemplary 
embodiment of another 2-L dynamic cervical bone fixation 
plate fashioned in accordance with the principles of the sub 
ject invention, the 2-L dynamic plate shown with end plate 
components thereof in an exploded position relative to an 
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intermediate or extension plate component thereof in accor 
dance with the principles of the subject invention; 
0030 FIG. 15 is a sectional view of the 2-L dynamic bone 
fixation plate of FIG. 14 taken along line 14-14 thereof, 
particularly showing the interrelationship of the leg structures 
of the end and intermediate components; 
0031 FIG. 16 is a perspective view of the intermediate or 
extension plate component of the 2-L dynamic plate of FIG. 
14: 
0032 FIG. 17 is a perspective view of the end plate com 
ponent of the 2-L dynamic plate of FIG. 14; 
0033 FIG. 18 is a perspective view of another exemplary 
2-L dynamic plate construct utilizing the 2-L dynamic plate 
of FIG. 14; 
0034 FIG. 19 is a perspective view of another exemplary 
2-L dynamic plate construct and dynamic plate that is a varia 
tion of the 2-L dynamic plate of FIGS. 14-18, an end plate 
component thereof having two pieces shown in exploded 
view, the construct of FIG. 19 shown utilizing a screw capture 
device in accordance with the principles of the subject inven 
tion; 

0035 FIG. 20 is a bottom view of the 2-L dynamic plate 
construct of FIG. 19: 

0036 FIG. 21 is a perspective view of a bone screw lock 
ing device for use with the present cervical plates in accor 
dance with the principles of the present invention; 
0037 FIG.22 is a side perspective view of the bone screw 
locking device of FIG. 21 shown utilized on a bone screw 
FIG. 23 is perspective view of an exemplary bone screw 
fashioned in accordance with an aspect of the Subject inven 
tion, particularly showing its anti-backout Surface; 
0038 FIG. 24 is a perspective view of an enlarged end 
plate component particularly showing an anti-backout Sur 
face associated with a bone screw bore of the end plate com 
ponent for use in conjunction with the bone screw of FIG. 23. 
in accordance with an aspect of the Subject invention; 
0.039 FIG.25 is an enlarged, sectional side view of the end 
plate of FIG. 24 utilizing the bone screw of FIG. 23; 
0040 FIG. 26 is a perspective view of another exemplary 
embodiment of another exemplary 2-L dynamic cervical 
bone fixation plate fashioned in accordance with the prin 
ciples of the Subject invention, the 2-L dynamic plate shown 
with end plate components thereof in an exploded position 
relative to an intermediate or extension plate component 
thereof inaccordance with the principles of the subject inven 
tion; 
0041 FIG. 27 is a top plan view of the middle plate com 
ponent of the 2-L dynamic cervical plate of FIG. 26: 
0042 FIG. 28 is a side view of the middle plate component 
of FIG. 27: 
0.043 FIG. 29 is an end view of the 2-L dynamic plate of 
FIG 27; 

0044 FIG. 30 is a sectional view of the 2-L dynamic plate 
of FIG. 27 taken along line 30-30 thereof; 
0045 FIG.31 is a sectional view of the 2-L dynamic plate 
of FIG. 27 taken along line 31-31 thereof; 
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0046 FIG.32 is an enlarged view of the circled portion of 
the middle plate component of FIG. 27: 
0047 FIG.33 is a top plan view of the end plate compo 
nent of the 2-L dynamic cervical plate of FIG. 26: 
0.048 FIG.34 is an end view of the end plate component of 
FIG.33; 

0049 FIG. 35 is a sectional view of the end plate compo 
nent of FIG.33 taken along line 35-35 thereof; and 
0050 FIG.36 is an enlarged view of the circled portion of 
the end plate component of FIG. 33. 
0051 Corresponding reference characters indicate corre 
sponding parts throughout the several views. Although the 
drawings represent various embodiments of the invention, the 
drawings are not necessarily to scale and certain features may 
be exaggerated in order to better illustrate and explain the 
invention. Also, the exemplifications set out herein illustrate 
various embodiments of the invention, but such exemplifica 
tions are not to be construed as limiting the scope of the 
invention in any manner. 

DETAILED DESCRIPTION OF THE INVENTION 

0.052 Referring to FIGS. 1 and 2, there is depicted an 
exemplary one level (1-L), Static cervical plate generally des 
ignated 100, of which FIG. 1 is lateral perspective view of the 
plate 100 and FIG. 2 is a bottom plan view of the plate 100. 
The plate 100 is characterized by a body 102 formed of a 
Suitable material such as is known for the manufacture of 
cervical plates, for example titanium, a titanium alloy or the 
like. The body 102 is generally rectangular in shape and 
slightly curved on the underside thereof in order to mimic the 
natural curvature of a vertebra. Such curvature may be in one 
or two planes. The body 102 may be manufactured in various 
sizes to accommodate vertebra of different sizes. 

0053. The body 102 has an opening, window, void or the 
like 104 (collectively hereinafter, window) in a middle, center 
or central portion of the body 102 bounded by surface 107. 
While the window 104 may be formed in various configura 
tions, it is preferable that the window extend essentially from 
proximate to adjacent bone screw bores 106 that are situated 
on ends 121, 123 of the 1-L plate 100. In the exemplary plate 
100, the window 104 is configured in a somewhat oblong 
shape defining a first peak 111 and a second peak 113. As 
developed more fully below, the elongation of the window 
allows for better alignment of the plate 100 on the vertebra by 
the surgeon. The window 104 itself provides visualization of 
the bone graft abutment to the posterior section of the plate 
while in situ. The opening 104 defines a first leg 103a and a 
second leg 103b to the body 102 that extend between ends 121 
and 123 of the body 102. The length (1) is longer then the 
width (w) of the opening 104. The length (l) is elongated or 
extended to span essentially between the edges of each screw 
bore 106. 

0054 The window/leg configuration creates a "dual pil 
lar like support foundation for plate strength as between the 
first and second ends 121, 123. Such as against twisting or 
flexing. The size and configuration of the window 104 (form 
ing two legs or a dual pillar configuration) provides an easy 
bone screw placement and/or allows for bone graft viewing. 
Each leg 103a/103b preferably, but not necessarily, has the 
same cross-sectional profile. Moreover, the cross-sectional 
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profile of each leg is preferably, but not necessarily, consistent 
throughout its length between ends 121, 123. Furthermore, 
the legs 103a/103b have the same height profile as the overall 
plate body 102. 

0055 The ends 121 and 123 each have two bone screw 
bores 106 each one of which is disposed on corners of the 
respective ends. The four bone screw bores 106 are prefer 
ably, but not necessarily, aligned to correspond to vertices of 
a rectangle, the rectangle preferably, but not necessarily, 
being a scaled version of the rectangular body 102. The scaled 
rectangle forming a pattern for placement of screw bores on a 
patient’s vertebra. The ends 121 and 123 each have an outer 
contour that defines a notch 109. Each bone screw bore 106 is 
sized, configured and/or situated Such that a portion thereof is 
adjacent a proximate portion of the opening 104. 

0056. Each bone screw bore 106 has a ledge 105 formed in 
the interior thereof. The ledge 105 is configured to capture an 
undersurface of a head of a bone screw. As such, each ledge 
105 is somewhat dish-shaped to accommodate the comple 
mentary shape of the undersurface of the bone screw head. 
Each ledge 105 is also angled to allow the inserted bone screw 
to achieve a proper orientation during implantation. The bone 
screw bores 106 are configured to utilize various types of 
bone screws such as fixed angle screws, emergency screws, 
and variable angle screws, examples of which are incorpo 
rated herewith through the parent provisional application. 
Moreover, the bore/ledge allows variable bone screw angula 
tion while fixing or mounting the plate to the vertebrae. Such 
angulation is up to 30° cephalad—caudal, and 20° lateral— 
medial. 

0057 The body 102 further includes two bores 108 each 
one of which is situated proximate (here shown as between) 
bone screw bore pairs 106 of each end 121 and 123. Each bore 
108 is configured to receive a boss or fastening device/portion 
of a bone screw retainer device, cover plate, retention clip, or 
the like such as described herein for preventing rotation and/ 
or backout of a bone screw that has been implanted. 

0.058 Referring to FIG. 3, there is depicted the 1-L static 
cervical plate 100 of FIGS. 1 and 2, but shown with one 
embodiment of a bone screw anti-backout, rotation inhibitor 
and/or releasable locking mechanism, embodied as a cover, 
plate or the like 110. The cover 110 is situated on the plate 100 
so as to cover the graft window 104 and at least partially the 
heads of the implanted bone screws. The cover 110 is used 
with the plate 100 to provide an embodiment of a 1-L static 
cervical plate construct. After the plate 100 has been 
implanted through use of bone screws, such as via the proce 
dure described herein, the cover 110 may be placed onto the 
body 102. This covers the opening 104, and most of the screw 
bores 106. The cover 110 is essentially flat, thus having a low 
profile. 

0059 The cover 110 moreover surrounds the window 104 
and most of each bone screw bore 106 (which would be most 
of a bone screw head when so installed). This helps to keep, 
retain or releasably lock the bone screws from backing out 
and/or turning. The cover also will provide protection against 
potential graft migrating out of the inter-Vertebral space post 
operatively. The cover further will allow for post-operative 
visualization via radiograph. The cover 110 includes two 
cover bosses 112 that are configured to provide a Snap fit into 
plate bores 108 when installed, such that the cover 110 is 
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retained on the plate 100. While normal use will not cause the 
cover 110 to separate from body 102, a simple tool may allow 
removal of the cover 110. 

0060. The cover 110 is exemplary of the type of covers that 
may be used as bone screw locking mechanisms with the 1-L 
static cervical plate 100. As such, covers 110 may be manu 
factured in various sizes to accommodate various sizes of 
cervical plates 110. The cover 110 is also fabricated from a 
biocompatible material like the material for the plate 100. The 
plate 100 may also accommodate other styles of covers. 
0061 FIG. 4 depicts an alternative cover 114 (bone screw 
locking mechanism and/or graft window? area cover) for the 
1-L static cervical plate 100 of FIG.1. The cover 114 includes 
two bosses 116 that are configured to be snap fit received in 
the plate bores 108 thus retaining the cover 114 onto the plate 
100. The cover 114 extends over the opening 104 of the plate 
from over the leg 103a to over the leg 103b, and over each 
screw bore 106 of the body 102. 
0062. In this embodiment, the cover 114 includes a 
depression or concavity 120 that is configured like the open 
ing 104 in order to extend into the opening 104 when the cover 
114 is installed. Moreover, the cover 114 includes four screw 
bore depressions or concavities 118 each of which is config 
ured to extend into one of the bone screw bores 106 of the 
body 102 of the plate 100. The covers or cover plates may be 
fashioned from an alloy of metals, titanium, a titanium alloy, 
PEEK, or suitable biocompatible material. 

0.063 While none of FIGS. 1-4 show a bone screw in use 
with the plate 100, it should be appreciated that the plate 100 
is able to utilize various types of bone screws such as were set 
forth in the corresponding provisional application, incorpo 
rated above. Briefly, the plate 100 may utilize a polyaxial 
bone screw, a fixed bone screw, and an emergency bone screw. 
0064 Referring now to FIGS. 5-7, there is depicted an 
exemplary embodiment of a two level (2-L) static cervical 
plate, generally designated 150, incorporating the dual or 
twin pillar configuration for each level thereof such as 
described with reference to the 1-L plate 100. The 2-L plate is 
designed to span between and be anchored to three vertebrae 
with a central window in accordance with the present prin 
ciples between each fastening juncture thereof. The windows 
formed by the dual pillar configuration. As indicated in FIGS. 
6 and 7 by the curved arrow relative to a horizontal line 
(representing a centerline of the plate 100) illustrates two 
planes of curvature that the plate 100 may have mimicking the 
curvatures of vertebrae. As such, a particular length and/or 
thickness cervical plate may also be manufactured with vary 
ing curvatures. 
0065. The plate 150 is defined by a body 152 that may be 
considered as having a middle portion or section 167, a first 
end portion or section 166 on one side of the middle portion 
167, and a second end portion or section 168 on another side 
of the middle portion 167. The middle portion 167 defines a 
fastening, mounting or attachment portion that is adapted to 
be attached to a central vertebra of a three vertebrae fusion. 
The end portions 166 and 168 also define a fastening, mount 
ing or attachment portion that is adapted to be attached to 
separate outer vertebra of the three vertebrae fusion. As such, 
and keeping with the principles set forth herein with respect to 
the 1-L static plate 100, the static 2-L plate 150 includes dual 
(two) openings, windows, voids or the like 153 and 155, one 
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opening for each level or between each end portion 166, 168 
and the middle portion 167. Each window 153 and 155 is 
centrally, located defines leg pairs (pillars) 164a/164b and 
165af165b. 

0066. The opening 153 is disposed in the middle, center or 
central portion of the area between the end portion 166 and 
the middle portion 167, being bounded by surface 154. The 
window 153 is configured in an exemplary fashion as an 
elongated oval that extends from just adjacent to a portion of 
each screw bore 157 of the end portion 166 (proximate the 
reception bore 160 of the end portion 166) to just adjacent to 
a portion of each screw bore 161 of the middle portion 167 
(proximate the reception bore 160 of the middle portion 167). 
0067. The opening 155 is disposed in the middle, center or 
central portion of the area between the end portion 168 and 
the middle portion 167, being bounded by surface 156. The 
opening 155 is configured as an elongated oval that extends 
from just adjacent to a portion of each screw bore 157 of the 
end portion 168 (proximate the reception bore 160 of the end 
portion 168) to just adjacent to a portion of each screw bore 
161 of the middle portion 167 (proximate the reception bore 
160 of the middle portion 167). 
0068 The elongation of the openings 153, 155 allow for 
alignment of the plate 150 during Surgery and mounting 
thereof by the surgeon. The size and configuration of the 
openings 153,155 (forming two legs or a dual pillar configu 
ration) provides easy bone screw placement and/or allows for 
bone graft viewing. 
0069. Each leg pair 164a/164b and 165a/165bpreferably, 
but not necessarily, has the same cross-sectional profile. As 
well, each leg 164a/b and 165a/b preferably, but not neces 
sarily has the same cross-sectional profile. Moreover, the 
cross-sectional profile of each leg is preferably, but not nec 
essarily, consistent throughout its length between the middle 
portion 167 and end portions 166 and 168. Furthermore, the 
legs 164a/b and 165a/b have the same height profile as the 
overall plate body 152. 
0070 The ends 166 and 168 each have two bone screw 
bores 157 each one of which is disposed on corners of the 
respective ends and at least partially defining the fastening 
portions. The ends 166 and 168 each have an outer contour 
that defines a notch. Each bone screw bore 106 is sized, 
configured and/or situated Such that a portion thereof is adja 
cent a proximate portion of its respective opening 153, 155. 
Each bone screw bore 157 has a ledge 158 formed in the 
interior thereof. Each ledge 158 is configured to capture an 
undersurface of a head of a bone screw. As such, each ledge 
158 is somewhat dish-shaped to accommodate the comple 
mentary shape of the undersurface of the bone screw head. 
Each ledge 158 is also angled to allow the inserted bone screw 
to achieve a proper orientation during implantation. The bone 
screw bores 157 are configured to utilize various types of 
bone screws as described above. Additionally, the bone screw 
bores 157 are configured to utilize various types of bone 
screws Such as fixed angle screws, emergency Screws, and 
variable angle screws, examples of which are incorporated 
herewith through the parent provisional application. More 
over, the bore/ledge allows variable bone screw angulation 
while fixing or mounting the plate to the vertebrae. Again, 
Such angulation may be up to 30° cephalad—caudal, and 20° 
lateral—medial. 

0071. The middle portion 167 also has two bone screw 
bores 161 disposed as pairs of screw bores in like manner to 
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the other screw bores at least partially defining the fastening 
portion. Each bone screw bore 161 is sized, configured and/or 
situated Such that a portion thereof is adjacent a proximate 
portion of an opening 153,155. Each bone screw bore 161 has 
a ledge 162 formed around the interior thereof. Each ledge 
162 is configured to capture an undersurface of a head of a 
bone screw. As such, each ledge 158 is somewhat dish-shaped 
to accommodate the complementary shape of the underSur 
face of the bone screw head. Each ledge 158 is also designed 
to receive the inserted bone screw in a fairly straight manner 
to achieve a proper orientation during implantation. The bone 
screw bores 161 are configured to utilize various types of 
bone screws like those above. 

0072 The body 152 further includes two bores 160 each 
one of which is situated between bone screw bore pairs 157 of 
each end portion 166 and 168. An additional like bore 160 is 
positioned in the middle portion 167. Each bore 160 is con 
figured to receive a boss or fastener of a bone screw retainer 
device, cover plate, retention clip, or the like. 
0.073 Referring to FIG. 8, there is depicted an exemplary 
2-L static cervical plate construct 159. The 2-L static cervical 
plate construct 159 includes the 2-L static cervical plate 150, 
bone screws 180, and bone screw locking, retainer or reten 
tion clips, tabs or the like 170 (clips). Some of the bone screws 
180 are depicted in various orientations relative to the plate 
150 to illustrate the ability of the plate 150 to allow such 
variable orientations. The construct 159 utilizes releasable 
bone screw locking means, anti-backing, retainer, retention or 
retaining clips or tabs 170 that attach onto and between pairs 
of screws 180, particularly the pairs of screws for each body 
section 166, 167, 168. The clips 170 also attach to the plate 
body 152. The clips 170 aid in preventing the backing out or 
rotation of the bone screws thus providing locking of the bone 
screws and to the cervical plate. 
0074 Additionally referring to FIG. 9, a clip 170 is 
depicted. The clip 170 has been enlarged for clarity. The clip 
170 is formed of a biocompatible material preferably, but not 
necessarily, the same material as the cervical plates and/or 
cover plates. The clip 170 is defined by a body 171 having a 
first prong 176 on one end thereof, a second prong 178 on a 
second end thereof, and a boss structure 172. The body 171 is 
sized such that the prongs 176 and 178 span the distance 
between bone screw heads. The boss structure 172 is defined 
by a post 173 that extends from the underside of the body 171. 
The post terminates in a rim 174 and includes one or more 
slots 175. The post 173 is configured to be received in the clip 
post (boss) bore 160 of the body 152 of the plate 150 (and 
other such situated bores in the other plates described herein) 
thus releasably retaining or locking the clip 170 to the plate 
150. 

0075 Each prong 176, 178 is adapted to be received in a 
bone screw head socket. It should be appreciated, that the use 
of clips 170 is not limited to static 2-L plates as shown, but 
may be used with static 1-L plates, static multi-level plates, 
and dynamic plates of all levels. The clip 170 is provided in 
various sizes in order to be used with plates of various sizes, 
since the span between bone screw heads may be different for 
different size plates. The clip 170 also has a low profile 
(thickness) so as to remain relatively flat against the plate 150. 
0076. The diameter of the post 173 is slightly less than the 
diameter of the receiving bore in the plate (e.g. bore 160 of 
plate 150) so that the receiving bore may receive the post. The 
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rim 174, however, defines a diameter that is oversized for the 
receiving bore in the plate. The notches or slots 175 allow the 
ends of the post 173 to slightly compress, reducing the effec 
tive diameter of the rim 174, causing the rim 174 to pass 
through the receiving bore. Once the rim 174 is through the 
receiving bore, the post 173 returns to its uncompressed state 
such that the end 177 of the rim 174 contacts the underside of 
the plate, preventing the clip 170 from pulling out of the 
receiving bore without a special tool or the like. The resilient 
boss 174 is thus configured to be releasably, but snugly snap 
or press fit received into an appropriate plate bore. 

0077. The interaction of the clip 170 with the plate 150 and 
the bone screw pairs is best seen in FIG. 8, and particular 
attention is drawn to the end portion 168 of the plate 150 of 
FIG.8. Each bone screw 180 has a head or head portion 181. 
Each head 181 includes a socket 182 formed therein. The 
Socket 182 is preferably, but not necessarily, configured in a 
polygonal pattern. Other configurations may be used. Each 
corner 182 of the polygon pattern (socket configuration) is 
rounded such that the span of the ends of the prongs 176, 178 
fits into two rounded corners 182. In this manner the prongs 
176 and 178 lock the bone screws from rotation. Moreover, 
rotation of either bone screw of the bone screw pair fitted with 
a clip 170 will slightly rotate the clip in the plane of the plate 
150 thus binding the clip against each other. The clip 170 is 
also releasably locked to the plate 150. 

0078. The boss 172 of the clip 170 is situated in the bore 
157 (snap-fit received). One prong 176 extends into the socket 
182 of the head 181 of the upper bone screw 180 while the 
other prong 178 extends into the socket 182 of the head 181 of 
the lower bone screw 180. The prongs interact with the poly 
gon socket of the head to limit rotation of a screw. The first 
and second configured flanges 176, 178 are configured to be 
press or Snap fit received in the bone screw head socket. 
0079 FIG. 10 depicts an exemplary embodiment of a 
dynamic 1-L cervical plate generally designated 200, in 
accordance with the present principles. The dynamic 1-L 
plate 200 is shown in exploded form to better illustrate the 
manner in which the dynamic plate is assembled, joined 
and/or is dynamic or dynamizes. The dynamic 1-L plate 200 
is characterized by a first section 202 and a second section 204 
that when assembled or together provides an opening, Void or 
window 117. The size of the opening 117 is variable depend 
ing on the position of the two sections 202,204 relative to one 
another. Each section 202, 204 defines a U-shape or portion 
that slidingly mates with one another to provide dynamiza 
tion when attached. This sliding motion is unconstrained Such 
that it smoothly transitions between various positions without 
ratchets or the like. The sections 202, 204 each provide a 
fastening portion, one for each vertebra. The window 217 
exposes an area between the vertebrae. It should be appreci 
ated that the configuration of Such mating may be modified 
and/or deviate from that shown. 

0080. The first section 202 has a body 203 supporting two 
bone screw bores 206 which, while not shown, may include 
configured ledges such as the configured ledges 158 of bone 
screw bores 157 of plate 150 (see, e.g. FIG. 5) for variable 
bone screw angulation as described above. The first section 
202 also includes first and second legs 208 and 211. The first 
leg 208 has a configured channel 209 extending therein. The 
second leg 211 also has a configured channel 210 extending 
therein. While not necessary, the first and second channels 
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209, 210 are preferably the same configuration, but may be of 
one each such that the device is 180° rotatable and be the 
SaC. 

0081. The second section 204 has a body 205 supporting 
two bone screw bores 218, which, while not shown, may 
include configured ledges such as the configured ledges 158 
of bone screw bores 157 of plate 150 (see, e.g. FIG. 5). The 
second section 204 also includes first and second configured 
arms 214, 216. The first configured arm 214 is configured 
and/or dimensioned in like manner to the channel 209 and 
thus to be slidingly receivable into the configured channel 
209. The second configured arm 216 is also configured and/or 
dimensioned in like manner to the channel 210 and thus to be 
slidingly receivable into the configured channel 211. The 
arms 214, 216 are of a length to be fully received in the 
respective channel 209, 211 so the ends of the legs 208, 210 
abut the ends of the arms 214, 216. In this manner, the 
dynamic 1-L plate 200 of FIG. 10 provides relative movement 
between the two sections or components 202, 204. 

0082 Referring to FIG. 11, there is depicted an exemplary 
embodiment of a dynamic two level (2-L) plate generally 
designated 230 formed in accordance with an aspect of the 
subject invention. The dynamic 2-L plate 230 is shown in 
exploded form to better illustrate the manner in which the 
dynamic plate is assembled, joined and/or is dynamic or 
dynamizes. This also illustrates how the middle plate compo 
nent 250 may be used with itself to form n-levels of cervical 
plates with end components (i.e. two end plate components 
232 for attachment to beginning and end vertebrae, and in 
middle plate components 250 defining then-levels for attach 
ment to n number of middle vertebrae), and moreover with 
each level providing dynamization (internally dynamizing). 
Thus, each internal or middle section is dynamizing as 
between themselves, not just the end plate components rela 
tive to a middle portion. The dynamic 1-L plate 200 is char 
acterized by a first section 202 and a second section 204 that 
when assembled or together provides an opening, void or 
window 117. The size of the opening 117 is variable depend 
ing on the position of the two sections 202,204 relative to one 
another. Each section 202, 204 defines a U-shape or portion 
that slidingly mates with one another to provide dynamiza 
tion when attached. This sliding motion is unconstrained Such 
that it smoothly transitions between various positions without 
ratchets or the like. The sections 202, 204 each provide a 
fastening portion, one for each vertebra. The window 217 
exposes an area between the vertebrae. It should be appreci 
ated that the configuration of Such mating may be modified 
and/or deviate from that shown. 

0083. As such, the dynamic plate 230 has extended win 
dows or openings formed by the dual pillar structure and, 
more particularly, has two windows formed by two dual pillar 
structures. The dynamic plate 230 is a two level (2-L) plate 
that is composed of three components which are shown in 
exploded view relative to one another in FIG. 11. The plate 
230 is formed of a middle plate component 250 and two end 
plate components 232a and 232b. The two end plate compo 
nents 232a and 232b are identical. A 180° reversal of an end 
component 232, in conjunction with the configuration of the 
middle component 250, allows the dynamic 2-L plate to uti 
lize only two different pieces. Therefore, kits to provide 
n-level plates would come with two end plate components, 
and a plurality of middle plate components. 
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0084 End component 232a is defined by a body 233a 
having bone screw bores 235a and configured ledges 234a 
such as described above. A retention bore 236a for a locking 
clip 170 or cover plate boss is provided between the two bone 
screw bores. The body 233a defines a first leg 238a having a 
configured channel or cutout 237a therein. The shape of the 
channel 237a provides lateral and up/down stability to a join 
ing or mating piece of the middle component 250. Thus, the 
configuration of the channel may be changed as appropriate 
under the present principles. In this particular form, the chan 
nel 237a is configured akinto a dovetail. A second leg 244a of 
the body 233a is configured akin to the channel 237a dovetail. 
It should be observed that the end components 232a and 232b 
may be joined or assembled into a dynamic 1L plate without 
the use of the middle component 250 since the leg 244b 
(identical to leg 244a) will be received in leg channel 237a 
while the leg 244a will be received in leg channel 237b 
(identical to leg channel 237a). 
0085. The end component 234b is defined by a body 233b 
having bone screw bores 235b and configured ledges 234b 
such as described above. A retention bore 236b for a retention 
clip or cover boss is provided between the two bone screw 
bores. The body 233b defines a first leg 238b having a con 
figured channel or cutout 237b therein. The shape of the 
channel 237b provides lateral and up/down stability to a join 
ing or mating piece of the middle component 250. Thus, the 
configuration of the channel may be changed as appropriate 
under the present principles. In this particular form, the chan 
nel 237b is configured akinto a dovetail. A second leg 244b of 
the body 233b is configured akin to the channel 237b dovetail. 
0086 The middle or expansion component 250 is defined 
by a body 252 having two bone screw bores 254 having head 
seats 255, and a boss bore 256. The body 252 also includes a 
first leg 258 having a configured channel 260 therein. The 
channel 260 receives the configured leg 244a of the section 
232a (or flange 272 of another expansion component) and is 
thus configured appropriately. A second leg 262 of the body 
252 includes a configured flange 264 that is configured to be 
received in the channel 237a of the section 230 (or a channel 
268 of another expansion component) and is thus configured 
appropriately. A third leg 270 includes the configured flange 
272 receivable in the channel 237b of the section 232b (or in 
the channel 260 of another expansion component). A fourth 
leg 266 of the body 252 includes the channel 268 that receives 
the configured flange 244 of the section 230 or the flange 264 
of another expansion device. This structure and/or interrela 
tionship of the middle component 250 to itself and to the end 
components 232, provides the ability to assemble N-level, 
dynamic plates. The 2-L dynamic plate 230, when assembled, 
defines first and second windows, voids or openings 275,277 
between the middle component 250 and each end component 
232. The legs and flanges when assembled each have the same 
cross-section. The truncated triangle cross-section provides 
loading stability. This is an example of one embodiment. 
Other embodiments may be fashioned and utilized. 
0087 FIG. 12 depicts another exemplary embodiment of a 
dynamic two-level cervical plate, generally designated 300, 
that is a variation of the dynamic two-level cervical plate 230 
but which incorporates the features and/or functions of the 
plate 230. As such, the 2-L plate 300 has components that can 
be assembled to form a 1-L plate oran n-level plate. The plate 
300 is formed of a middle component 302 and first and second 
identical end components 304a, 304b. Like plate 230, the 
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dynamic plate 300 has extended windows or openings formed 
by dual pillar structures. The dynamic plate 300 is a two level 
(2-L) plate that is composed of three components which are 
shown assembled in FIG. 11. The plate 300 is formed of a 
middle plate component 302 and two end plate components 
304a and 304b. The two end plate components 304a and 304b 
are identical. A 180° reversal of an end component 304, in 
conjunction with the configuration of the middle component 
302, allows the dynamic 2-L plate to utilize only two different 
p1eces. 

0088 End components 304a/bis defined by abody 333a/b 
having bone screw bores 335a/b and configured ledges 
334a/b such as described above. A retention bore 336 a/b for 
a retention clip or cover boss is provided between the two 
bone screw bores. The body 333a/b defines a first leg 338a/b 
having a configured mating structure thereon. The body 
333a/b also defines a thickened second let 340a/b that has a 
channel for receiving a like configured leg portion of the 
middle component 302, the shape of which provides lateral 
and up/down stability to a joining or mating piece of the 
middle component 302. Thus, the configuration of the chan 
nel may be changed as appropriate under the present prin 
ciples. It should be observed that the end components 304a 
and 304b may be joined or assembled into a dynamic 1L plate 
without the use of the middle component 302. 

0089. The middle or expansion component 302 is defined 
by a body 352 having two bone screw bores 354 having head 
seats 355, and a boss bore 356. The body 352 also includes a 
first thickened leg 358 having a channel therein that is con 
figured to receive the configured leg 338a of the end compo 
nent 304a (or flange 366 of another middle component 350) 
and is thus configured appropriately. A second leg 364 of the 
body 352 includes a flange that is configured to be received in 
the channel structure 34.0a of the end component 304a (or a 
channel 366 of another middle component) and is thus con 
figured appropriately. A third leg 372 includes configured 
flange receivable in the channel structure 340b of the end 
section 232b (or in the channel of another middle compo 
nent). A fourth leg 366 of the body 352 includes a channel 
structure that receives the configured flange 338b of the end 
component 304b or the flange of another middle component. 
This structure and/or interrelationship of the middle compo 
nent 302 to itself and to the end components 304, provides the 
ability to assemble N-level, dynamic plates. The 2-L dynamic 
plate 300, when assembled, defines first and second windows, 
voids or openings 308, 310 between the middle component 
302 and each end component 304. The legs and flanges when 
assembled each have the same cross-section. 

The legs and flanges when assembled each have the same 
cross-section. 

0090 The various dynamic plates of the present invention 
are assembled from a number of end and middle components 
depending on the desired plate level. The various components 
are slidingly interconnected to one another. It should be 
appreciated that once assembled, the plate components, while 
slidable with respect to each other, have a disassembly stop or 
constraining mechanism or device such that the plate compo 
nents will not disassemble once assembled. The disassembly 
constraining mechanism constrains or limits the length of 
travel of the leg assemblies (slidingly connected legs of the 
plate components) of the two plate components relative to one 
another in a disassembled direction of travel. 
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0.091 To this end and referring to FIG. 13, there is depicted 
an exemplary disassembly constraining mechanism for the 
present dynamic plate components. Particularly, FIG. 13 
illustrates an enlarged portion of two slidingly interconnected 
legs 380, 382 of any two assembled dynamic plate compo 
nents according to the principles of the present invention. Leg 
380 may be a configured leg with a channel or groove, while 
the leg 382 is a configured leg with a flange, or vice versa Such 
as described herein. When referring to FIG. 13, however, the 
arm 380 will arbitrarily considered a configured channel arm 
and the arm 382 necessarily considered the configured flange 
arm. It should also be appreciated that distances and lengths 
are not necessarily to scale and/or in proportion with one 
another. 

0092. The channeled arm 380 has a detent 384 within the 
groove (the underside per FIG. 13) of the arm 380. The detent 
384 extends a distance from the groove surface into the arm 
385 and is preferably, but not necessarily, in the form of a right 
triangle having a sharp to rounded apex. The flanged arm 382 
includes a notched or cutout area or portion 385 bounded by 
a ledge 388. A detent 386, again preferably, but not necessar 
ily in the form of a right triangle having a sharp to rounded 
apex, is situated within the area 385. 
0093. During assembly, the detent 386 is to the left of 
detent 384. While the heights of the detents are such that the 
apex of each detent extends beyond the apex of the other 
detent, as the two detents 384, 386 meet their angled or 
ramped surfaces meet. Continued travel allows the ramps to 
slide relative to another. The small overlap in detent height 
thus allows the detent 384 to reside in area 385 once full 
assembly has taken place. In one direction of travel, the detent 
384 will contact ledge 388, while in the other direction the 
difference in detent height creates a stop. Of course, other 
types of stop mechanisms may be employed that allow assem 
bly but prevents disassembly or makes disassembly 
extremely difficult. 
0094 FIG. 14 depicts an exemplary embodiment of 
another unconstrained 2-L dynamic cervical bone plate, gen 
erally designated 450, configured, adapted and/or operable to 
attach to three adjacent vertebrae such as for the fusion of the 
three vertebrae in like manner to the other 2-L plates 
described herein. The plate 450 thus includes three bone 
screw attachment or mounting sections or portions defined in 
end plate components 454a and 454b, and middle plate com 
ponent 452, with one bone screw mounting portion for each 
vertebra. The 2-L dynamic cervical bone plate 450 therefore 
includes the middle, extension, or dynamizing plate compo 
nent 452, and the first and second end plate components 454a 
and 454b. The first and second end plate components are 
preferably and so numbered as, but not necessarily, identical. 
0095 The middle component 452 is configured to present 
the same face when rotated about the plane of the paper (i.e. 
rotatable 180° and still present the same configuration) and/or 
symmetric about a top to bottom plane through the bone 
screw bores 458. In this manner a single configuration of end 
plate component 454 is used at both ends of the middle 
component 450. The middle plate component 450 allows 
one-plane movement (dynamization) relative to both end 
plate components 454a, 454b when mounted, or between 
each end plate component 454a, 454b and the middle plate 
component 452. 
0.096 Referring additionally to FIG. 16, the middle plate 
component 452 is characterized by a body 456 defining two 
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bone screw bores 458 and a boss bore 457. Each bone screw 
bore 458 is sized to allow the shank of a bone screw to pass 
through the bore 458. The bone screw bore, however, includes 
an annular and truncated conic section ledge 459 that extends 
radially inwardly to prevent the head of the bone screw to pass 
through the bore 458. The boss bore 457 is sized to receive a 
boss of a clip, cover or the like as described above. 
0097. The middle plate component 452 has two legs or 
flanges, 462 and 464 extending from one end of the body 456. 
The two legs 462, 464 are spaced apart and parallel, but 
preferably, but not necessarily, slightly curved downwardly 
(as per FIG.16) from a middle plane defined between the two 
centers of the bone screw bores 458. The legs 462 and 464 
also define a cutout 466 that forms a portion of an opening or 
window between the middle plate component 452 and an end 
plate component 454a. The edge of the leg 462 has a ridge 
474. Likewise, the edge of the leg 464 has a ridge 476. Each 
ridge 474, 476 is preferably, but not necessarily, centered 
between a top surface of the middle plate component 452 and 
a bottom surface of the middle plate component 452 (i.e. 
thickness). 
0098. The middle plate component 452 also has two more 
legs or flanges, 468 and 470 extending from another end of the 
body 456, opposite the legs 462, 464. The two legs 468, 470 
are spaced apart and parallel, but preferably, but not neces 
sarily, slightly curved downwardly (as per FIG. 16) from a 
middle plane defined between the two centers of the bone 
screw bores 458. The legs 468 and 470 also define a cutout 
472 that forms a portion of an opening or window between the 
middle plate component 452 and an end plate component 
454b. The edge of the leg 468 has a ridge 478. Likewise, the 
edge of the leg 470 has a ridge 480. Each ridge 478, 480 is 
preferably, but not necessarily, centered between atop surface 
of the middle plate component 452 and a bottom surface of 
the middle plate component 452 (i.e. thickness). As described 
below, the ridges are designed to be received in a correspond 
ing groove, channel or notch of the legs of the end plate 
component. This is termed a tongue and groove configura 
tion. 

0099. With respect to the end plate component, attention is 
drawn to FIG.17 in addition to FIG. 14, wherein the end plate 
component 454, representing both end plate components 
454a and 454b, is depicted. It should be appreciated that the 
end plate component 454 is used as an end plate component 
for both ends of the plate 450. As such, the end plate compo 
nent 454 is rotatable 180° (around the plane of the paper) and 
able to maintain the same configuration. The end plate com 
ponent 454 has a body 486 having two bone screw bores 488. 
Each bone screw bore 488 is sized to allow the shankofa bone 
screw to pass through the bore 488. The bone screw bore, 
however, includes an annular and truncated conic section 
ledge 489 that extends radially inwardly to prevent the head of 
the bone screw to pass through the bore 488. The boss bore 
488 is sized to receive a boss of a clip, cover or the like as 
described above. 

0100 The middle plate component 454 has two legs or 
flanges, 490 and 492 extending from one end of the body 486. 
The two legs 490, 492 are spaced apart and parallel, but 
preferably, but not necessarily, slightly curved upwardly (as 
per FIG.16) from the two centers of the bone screw bores 488. 
A cutout or notch 494 forms a portion of an opening or 
window between a cutout 466 or 472 of the middle plate 
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component 452 and the end plate component 454. The edge of 
the leg 490 has a groove or channel 491. Likewise, the edge of 
the leg 492 has a groove orchannel 493. Each groove 491,493 
is preferably, but not necessarily, centered between a top 
surface of the end plate component 454 and a bottom surface 
of the end plate component 454 (i.e. thickness). As well, the 
grooves 491 and 493 are sized to receive the ridges 474, 476 
or 478,480. 

0101 This is particularly illustrated in FIG. 15 and atten 
tion is drawn thereto. FIG. 15 depicts a sectional view of the 
plate 450 taken along line 15-15 of FIG. 14. FIG. 15 particu 
larly illustrates the manner of how the end plate component 
slidingly mates with the middle plate component. The ridge 
480 of the leg 470 of the middle plate component is received 
in the groove 491 of the leg 490b of the end plate component. 
Likewise, the ridge 478 of the leg 468 of the middle plate 
component is received in the groove 493 of the leg 492b of the 
end plate component. This configuration allows one or more 
plates to slide relative to one another but provide lateral and 
up/down stability throughout the dynamizing length. The 
plate 450 is internally dynamizing in that the end components 
each can move independently of each other but both with 
respect to the middle component. Moreover, thickness of the 
plate remains the same or constant throughout its length. Of 
course, the ridges and grooves may be reversed. Other inter 
locking structures Such as a dovetail or modified dove tail or 
dove tail type configuration, may also be used in accordance 
with the present principles. 

0102. It should be appreciated from the above that while 
the legs or projections of the 2-L dynamic plate 450 are in 
sliding interconnectivity when assembled in like manner to 
the previously discussed 2-L dynamic plates of the present 
invention, the manner of Such sliding interconnectivity is 
different. The present dynamic plate 450 utilizes an extended 
or modified tongue and groove configuration on rim portions 
of the various projections. 

0.103 FIG. 18 depicts an unconstrained 2-L dynamic cer 
vical plate construct, generally designated 399 is shown uti 
lizing the 2-L internally dynamizing cervical plate 450. Par 
ticularly, the construct 499 includes the plate 450, a plurality 
of bone screws 400, and a plurality of bone screw retainers 
such as clips 170. The windows 410 and 412 of the plate 450 
are complete when the plate 450 is assembled. A bone screw 
labeled 400 is shown in various orientations representing the 
various orientations that a bone screw is able to achieve with 
the plate 450. Moreover, a clip 170 is shown attached to the 
end plate component 454 (via its boss bore) and spans a pair 
of bone screws. Particularly the flange 176 is received in 
polygon-shaped socket 404 of the screw head 402 of the top 
left bone screw, while the flange 178 is received in polygon 
shaped socket 404 of the screw head 402 of the top right bone 
SCCW. 

0104 Referring now to FIGS. 19 and 20, there is depicted 
an unconstrained 2-L internally dynamizing (dynamic) cer 
vical plate construct, generally designated 500. The construct 
500 includes a 2-L a dynamic plate 502, one or more bone 
screws 504, and one or more screw capture devices 506. The 
dynamic plate 502, when assembled, is identical in configu 
ration, function and features to the 2-L dynamic plate 350. 
The dynamic plate 502, however, utilizes a two-piece struc 
ture for the end components 520a, 520b, and includes a base 
plate 512 for the middle component 510. The middle compo 
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nent 510 is essentially the same as the middle component 356 
of dynamic plate 350, except for a base plate component 
reception area 555 on the underside of the middle component 
560. The base plate component 512 having two bone screw 
bores 550 that align with the bone screw bores of the middle 
plate component 510 and a boss bore 552 that align with the 
boss bore of the middle plate component 510. Moreover, the 
base plate component 512 includes two window notches 553 
and 554. The window notches 553 and 554 form portions of 
the windows 565 and 570 when assembled (see FIG. 20). 
0105 While identical (thus 180° rotatable in the plane of 
the paper) end plate components 520a and 520b of the 
dynamic plate 502 have the same configuration, features and 
functions as the end plate components 354a and 354b, the end 
plate components 520a and 520b are assembled from two 
pieces rather than formed as one piece. Each end plate com 
ponent 520a and 520b has an upper end plate component 
portion 522a and 522b and a lower end plate component 
portion 524a and 524b that join to form the respective end 
plate components 520a and 520b. The upper and lower end 
plate components 522 and 524 are essentially a split or half of 
the like end plate component 354 of the dynamic plate 350. 
0106 As such, and referring to the end plate component 
520b, the upper end plate component portion 522b includes 
bone screw bores 525b and two extending legs 528b and 
530b. The legs 528b and 530b are spaced in a U-shape to 
define the window 565 when assembled. While not discern 
able in FIG. 19, each leg 528b and 530b is configured to have 
a groove on one side thereofthat cooperate with grooves 538b 
and 540b of the legs 534b and 532b of the lower end plate 
component portion 524b to form the central groove as shown 
with respect to the end plate component 354 of the dynamic 
plate 350. Aboss boreportion 527b cooperates with the lower 
portion 537b (see FIG. 20). 
0107 The construct 500 is shown with a bone screw cap 
ture or releasable bone screw locking (anti-rotation/backout) 
device 506. It should be appreciated that the construct 500 
preferably includes a screw capture device 506 for each bone 
screw 504/bone screw bore of the dynamic plate 502. The 
screw capture device 506 is characterized by a body 507 that 
may be formed of a suitable biocompatible polymer or metal. 
The body 507 is dome shaped having an annular rim 508. The 
domed body 506 includes a plurality of slits or slots from a 
central opening 511. 
0108. The screw capture device 506 is situated and cap 
tured between the end plate component portions 522 and 524 
and any number of middle components 510 and 512. Particu 
larly, the rim 508 is constrained by the ledge of the bone screw 
bores. The inner surface of the body 506 compresses against 
the head of the bone screw to provide anti-backing or anti 
rotation of the bone screw 504 once installed. 

0109 Referring to FIG. 21, there is depicted an embodi 
ment of another bone screw releasable locking, anti-backout 
and/or anti-rotation device generally designated 600. The 
bone screw anti-backout device 600 is characterized by a 
body 602 that may be formed of a suitable biocompatible 
polymer or metal. The body 602 has a generally annular dish 
or cup shaped portion 604 that extends from an annular base 
606. The annular dish-shaped portion 604 is shaped in like 
manner to the underSurface of a bone screw head and thus 
upwardly and outwardly flares from the base 606. The annular 
dish-shaped portion 604 further includes one or more (two of 
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which are shown) configured slots 608. The slots are config 
ured as a vertical portion extending from the upper rim of the 
annular dish-shaped portion 604 with a connected annular 
horizontal portion. This structure binds against the screw 
head to reduce and/or prevent backout of the bone screw. 
0110 Referring to FIG. 22, the bone screw anti-backout/ 
rotation device 600 is shown in use. Particularly, a cervical 
plate component 610 is depicted having bone screw bores 
611. A bone screw 612 is shown extending through a bone 
screw bore 611. A bone screw anti-backout device 600 is 
shown situated around the undersurface of the head 614 of the 
bone screw 612. Bone screw anti-backout device 600 is thus 
situated between the undersurface of the bone screw head and 
the ledge within the bone screw bore. The configured slots 
608 allow rotation of the screw in one direction (installation) 
but aids in preventing rotation of the screw in the other direc 
tion (backing out). 
0.111 Referring to FIG. 23, there is depicted a bone screw, 
generally designated 700 having an integral anti-backout fea 
ture that cooperates with an integral anti-backout feature of a 
bone screw bore. The bone screw 700 includes a typical 
threaded shank 702 and typical head 704. The head 704 
includes an upper surface 706 in which is disposed a lobed, 
polygon socket 708. The bone screw 700, however, includes 
an annular, radially extending rim 710 that is disposed on the 
shank 702 a distance from the undersurface 707 of the screw 
head 704 but above the threads of the Shank 702. The rim 710 
includes a waved surface 712 on the upper side thereof, the 
waved or wavy surface extending about the shank 702. 
0.112. As indicated above, the integral anti-backout feature 
of the bone screw 700 is used in conjunction with an integral 
anti-backout feature of a bone screw bore. As such, attention 
is drawn to FIG. 24, which depicts an exemplary embodiment 
of an end plate component, generally designated 800. Par 
ticularly the undersurface 802 of the end plate component 800 
is shown. A bone screw bore 804, representing all bone screw 
bores 804, includes a waved or wavy surface 808 defined on 
the undersurface of the bone screw bore ledge 806. The man 
ner of co-action between the two integral anti-backout fea 
tures, will be described with reference to FIG. 25. 

0113 FIG. 25 shows a sectional view of the end plate 
component 800 with the bone screw 700 extending there 
through as it would after mounting of the plate. Once the rim 
710 has been pushed beyond the screw bore ledge 806 
because of the curved under surface 714 of the rim 710, 
upward rotational movement of the bone screw 700 makes the 
wavy surface 712 contact the wavy surface 808. The waved 
Surfaces mesh not allowing further backing rotation of the 
screw. The bone screw, however, may be removed using high 
RPM and under head force. 

0114 Referring now to FIG. 26 there is depicted an exem 
plary embodiment of another freely sliding or moving 
(unconstrained) 2-L dynamic cervical bone plate generally 
designated 900, configured, adapted and/or operable to attach 
(preferably, but not necessarily, in anterior aspect) to three 
adjacent vertebrae such as for the fusion of the three vertebrae 
in like manner to the other 2-L plates described herein. The 
plate 900 thus includes three components, a middle compo 
nent 902, an end component 904 (arbitrarily a first end com 
ponent 904) and an end component 906 (arbitrarily a second 
end component 906) each one of which includes bone screw 
bores for attaching the particular component to a vertebra. 
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The components 902, 904, 906 are furthermore, in accor 
dance with the present principles, configured for independent 
dynamizing (movement) between the middle component 902 
and each end component 904 and 906. FIG. 26 illustrates this 
by depicting each end plate 904 and 906 in a different dynam 
ization state (position relative to the middle component or in 
a position in its longitudinal length of travel relative to the 
middle component). 
0115 The middle component 902 is configured to present 
the same configuration when rotated in a plane defined by its 
body (i.e. rotatable 180° and still present the same configu 
ration) and/or symmetric about a top to bottom plane through 
its bone screw bores 910. The end components 904 and 906 
are configured to be received for sliding engagement with 
configured ends of the middle component 902 and, more 
particularly, for sliding engagement for assembly of the end 
component (904 or 906) to the middle component 902 and 
thereafter for sliding engagement or interconnectivity within 
a limited length of longitudinal travel between a fully closed 
(closed) position relative to the middle plate 902 and a fully 
open (open) position defined by ends of the components and 
configured stops that allow for sliding assembly of the com 
ponents, but hinders disassembly. Since the middle compo 
nent 902 presents the same configuration when rotated 
around end to end (in a plane defined by the body 908), at least 
the connection portions of the first and second end compo 
nents 904,906 are identical or nearly so. Preferably, however, 
and as shown in the figures, the first and second end compo 
nents 904 and 906 are entirely identical. This allows the 
manufacture of only one configuration of end component (not 
including different sizes for different sizes of middle compo 
nents). 
0116. In accordance with the principles of the subject 
invention, the plate 900 includes two graft windows 907,909, 
one for each level. Each graft window 907 and 909 preferably, 
but not necessarily, has the same shape. Particularly, the graft 
window 907 extends essentially from the pair of bone screw 
bores 998 of the first end component 904 to the pair of bone 
screw bores 910 of the middle component 902. Likewise, the 
graft window 909 extends essentially from the pair of bone 
screw bores 998 of the second end component 906 to the pair 
of bone screw bores 910 of the middle component 902. More 
over, as discussed further below, the width of each window 
907, 909 increases from an end of the window relative to the 
middle component 902 to and end of the window relative to 
the respective end component 904,906. Of course, the win 
dows 907,909 may take other shapes. 
0117 Referring additionally to FIGS. 27-31, the middle or 
central component 902 is particularly illustrated. The middle 
component 902 is characterized by a body 908 that is formed 
of a biocompatible material Such as titanium or a titanium 
alloy. The body 908 includes two bone screw bores 910 and a 
boss bore 912. The pair of bone screw bores 910 is preferably, 
but not necessarily, located in a longitudinal middle-line of 
the body 908. As well, the boss bore 912 is preferably, but not 
necessarily, located between the pair of bone screw bores 910 
in the center of the body 908. Each bone screw bore 910 is 
sized to allow the shank of a bone screw to pass through the 
bore 910. Each bone screw bore 910 includes an annular and 
truncated dish shaped ledge 911 that extends radially 
inwardly to prevent the head of the bone screw to pass through 
the bore 910. As best seen in FIG. 31, each bone screw bore 
910 also includes a radiused rim 915. The boss bore 912 is 
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configured to receive a boss of a bone screw releasable lock 
ing mechanism, clip, cover or the like as described above. 

0118. The middle component 902 defines four lateral sides 
or side portions 914,916,918 and 920, with side portions 914 
and 916 extending from one longitudinal end of the body 908 
and side portions 918 and 920 extending from another longi 
tudinal end of the body 908. The side portions 914 and 918 are 
diametrically opposed, while side portions 916 and 920 are 
diametrically opposed. Each side portion 914,916,918 and 
920 is formed with a configured connection and/or reception 
interface portion or section 924,932, 940 and 948, respec 
tively, formed as a configured groove or channel within a 
respective side of the body 908. The side portions 914 and 916 
define a connection and/or reception interface for the end 
component 904, while side portions 918 and 920 define a 
connection and/or reception interface for the end component 
906. Except for the window portion 958, forming part of the 
window 907, the reception interface of the side portions 914 
and 916 for the end component 904 extends from one lateral 
side of the body 908 to the other lateral side of the body 908. 
Likewise, except for the window portion 964, forming a part 
of the window 909, the reception interface of the side portions 
918 and 920 for the end component 906 extends from one 
lateral side of the body 908 to the other lateral side of the body 
908. 

0119 Side portion 914 includes a flange or projection 922 
such that the groove 924 extends from an end 925 of the side 
portion 914 through the flange 922. Likewise, the side portion 
916 includes a flange or projection 930 such that the groove 
932 extends from an end 933 of the side portion 916 through 
the flange 930. Further, likewise, the side portion 918 
includes a flange or projection 938 such that the groove 940 
extends from an end 941 of the side portion 918 through the 
flange 938. Even further, likewise, the side portion 920 
includes a flange or projection 946 such that the groove 948 
extends from an end 949 of the side portion 920 through the 
flange 946. 

0120 Moreover, and still referring specifically to FIG.27, 
the window portion 958 is defined by two opposing side 
Surfaces 954 and 956. These side Surfaces 954 and 956 are not 
parallel, but are situated so as to forman angle O relative to an 
imaginary convergence point of the sides 954 and 956 (i.e. the 
boss bore 912). Thus the window portion 958 increases in 
width as it extends longitudinally outward. The window por 
tion 964 is defined by two opposing side surfaces 960 and 
962. These side surfaces 960 and 962 are not parallel, but are 
situated so as to form the angle O relative to an imaginary 
convergence point of the sides 960 and 962 (i.e. the boss bore 
912). Thus the window portion 964 increases in width as it 
extends longitudinally outward. 

0121 Referring to FIG. 28, one lateral side of the body 908 
of the middle component 902 is shown. Particular attention is 
drawn to the side portions 916 and 920. With respect to the 
side portion 916, the groove or channel 932 is preferably 
disposed in the center or middle of the depth (top to bottom 
per FIG. 28) of the body 908. The flange 930 includes an 
upper flange portion 966 that defines a lower flange surface 
968, and a lower flange portion 967 that defines an upper 
surface 969. The lower flange surface 968 of the flange por 
tion 966 defines an upper groove surface, while the upper 
surface 969 of the flange portion 967 defines a lower groove 
surface. The groove 932 further includes an upper groove 
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surface 970 and a lower groove surface 971 in the end 933 of 
the body 908. A stop device/detent 936 for limiting the length 
of unconstrained end component travel is disposed at a junc 
tion or transition of the groove 932 from the flange 930 to the 
end 933 (see e.g. FIG. 27). 
0122. Likewise, with respect to the side portion 920, the 
groove or channel 948 is preferably disposed in the center or 
middle of the depth (top to bottom per FIG. 28) of the body 
908. The flange 946 includes an upper flange portion 974 that 
defines a lower flange surface 976, and a lower flange portion 
975 that defines an upper surface 977. The lower flange sur 
face 976 of the upper flange portion 974 defines an upper 
groove surface, while the upper surface 977 of the lower 
flange portion 975 defines a lower groove surface. The groove 
948 further includes an upper groove surface 976 and a lower 
groove surface 977 in the end 949 of the body 908. A stop 
device/detent 952 for limiting the length of unconstrained end 
component travel is disposed at a junction or transition of the 
groove 948 from the flange 946 to the end 949 (see e.g. FIG. 
27). The groove 948 is preferably formed essentially identical 
to the groove 932. 

0123 Referring to FIG. 29, an end view of the middle 
component 902 is shown further illustrating the mating, con 
necting or receiving nature of the grooves 924 and 932 as well 
as the like structure of the side portion 914 to the other side 
portions 916,918 and 920. Particularly, with respect to the 
side portion 914, the groove or channel 924 is preferably 
disposed in the center or middle of the depth (top to bottom 
per FIG. 29) of the body 908. The flange 922 includes an 
upper flange portion 982 that defines a lower flange surface 
984, and a lower flange portion 983 that defines an upper 
flange surface 985. The lower flange surface 984 of the upper 
flange portion 982 defines an upper groove surface, while the 
upper surface 985 of the lower flange portion 983 defines a 
lower groove surface. The groove 924 further includes an 
upper groove surface 986 and a lower groove surface 987 in 
the end 925 of the body 908. A stop device/detent 928 for 
limiting the length of unconstrained end component travel is 
disposed at a junction or transition of the groove 924 from the 
flange 922 to the end 925 (see e.g. FIG. 27). The groove 924 
is preferably formed essentially identical to the groove 932 
(but mirrored or flipped). 

0124 FIG.30 shows the flange 938 that is configured like 
the other flanges 922,930 and 946. The flange 938 includes an 
upper flange portion 990 that defines a lower surface 992. The 
lower surface 992 defines an upper surface for the groove 940. 
The flange 938 also includes a lower flange portion 991 that 
defines an upper surface 993. The upper surface 993 defines a 
lower surface for the groove 940. As illustrated by the dia 
gram below the middle component 902, the body 908 is 
preferably curved downwardly (at an angle B with respect to 
a horizontal relative to the plate body 908 from the middle or 
center of the boss bore 912. 

0125 Referring to FIG. 31, the body 908 is shown taken 
along line 31-31 of FIG. 27. FIG. 31 depicts a second curva 
ture to the body 908 illustrated by the diagram below the 
middle component 902. Particularly, the body 908 is prefer 
ably curved downwardly (at an angle y with respect to a 
horizontal relative to the plate body 908 from the middle or 
center of the boss bore 912. It should be appreciated that 
either one or both curvatures may be incorporated in the plate 
902. 
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0.126 FIG. 32 depicts one of the stops or detent mecha 
nisms, generally designated 952, of the four such detents 928, 
936, 944 and 952. The description relative to the detent 
mechanism 952 is thus applicable to the detent mechanism 
928, 936 and 944. The detent mechanism 952 includes a 
bumped or radiused portion 995 that extends into the groove 
948 a distance A (measured between a groove wall 994 and 
the height of the radiused portion 995. When used in conjunc 
tion with the detent mechanism of the corresponding tongue 
of the end component, the detent 995 allows snap or interfer 
ence fit for sliding interconnectivity but inhibits sliding dis 
assembly. 

0.127 With respect to the end component, attention is 
drawn to FIGS. 33-35 wherein the end component 906, rep 
resenting both end components 906 and 904, is depicted. It 
should be appreciated that the end component 906 is used as 
an end component for both ends of the plate 900. As such, the 
end component 906 is rotatable 180° (around the plane of the 
paper) and able to maintain the same configuration. The end 
plate component 906 has a body 996 having two bone screw 
bores 998. Each bone Screw bore 998 is sized to allow the 
shank of a bone screw to pass through the bore 998. The bone 
screw bore, however, includes an annular and truncated conic 
section ledge 999 that extends radially inwardly to prevent the 
head of the bone screw to pass through the bore 998. A boss 
bore 1001 is sized to receive a boss of a clip, cover or the like 
as described above. 

0128. The middle component 906 has a first elongated 
flange or tongue 1016 extending from a first projection or 
prong 1014 of the body 996. The middle component 906 
further has a second elongated flange or tongue 1026 extend 
ing from a second projection or prong 1024 of the body 996. 
The first tongue 1016 is configured to be slidingly received 
(assembled) and interconnected with one side portion (either 
side portion 918 or side portion 916) of the middle component 
902, while the second tongue 1026 is configured to be slid 
ingly received (assembled) and interconnected with one side 
portion (either side portion 920 or side portion 914) of the 
middle component 902. In this manner, the first and second 
tongues 1016 and 1026 are slidingly received or intercon 
nected with the grooves of the flanges of a longitudinal end of 
the middle plate 902. Maximum extension occurs when the 
ends of the tongues reach the end of the grooves. 
0129. The first tongue 1016 is defined by tongue portions 
1018 and 1020 whose outer shape is configured to that of the 
grooves of the flanges of the body 908 of the middle compo 
nent 902. A stop or detent mechanism 1022 is disposed at a 
junction or transition between the tongue portions 1018 and 
1020. A second tongue 1026 is defined by tongue portions 
1028 and 1030 whose outer shape is configured to that of the 
grooves of the flanges of the body 908 of the middle compo 
nent 902. A stop or detent mechanism 1032 is disposed at a 
junction or transition between the tongue portions 1028 and 
1030. Moreover, a window portion 1036 as part of a graft 
window 907 or 909 is defined between the first and second 
tongues 1016 and 1026. 

0130 Particularly a first surface 1038 defines one side of 
the window portion 1036 while a second surface 1039 defines 
another, opposing side of the window portion 1036. These 
side surfaces 1038 and 1039 are not parallel, but are situated 
So as to forman angle c relative to an imaginary convergence 
point of the sides 1038 and 1039 (i.e. the boss bore 912 of the 
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middle component 902). Thus, the window portion 1036 
increases in width as it extends longitudinally outward from 
the tongues 1016, 1026 to the bone screw bores 998. 
0131 Referring to FIG. 34, an end view of the end com 
ponent 906 is shown. FIG. 34, in one instance, illustrates a 
first curvaturey extending downwardly on either side of and 
from a middle line defined through the boss bore 1001 of the 
body 996 as represented by diagram below the body 996. 
Moreover, FIG.34 illustrates that the tongues 1018 and 1028 
are situated in the middle of the height of the body 996. As 
such, the tongue 1018 defines an upper surface end 1042 and 
a lower surface end 1044. Likewise, the tongue 1028 defines 
an upper surface end 1046 and a lower surface end 1948. 
These surfaces abut the ends of the flanges of the middle 
component 902 when in a fully closed position. 
0132 FIG. 35 provides a sectional view of the end com 
ponent 906taken along lines 35-35 of FIG.33. Particularly, as 
illustrated in FIG. 35 by the diagram below the end compo 
nent 906, the body 996 is preferably curved downwardly (at 
an angle B with respect to a horizontal relative to the plate 
body 996. 
0133 FIG. 36 depicts one of the stops or detent mecha 
nisms, generally designated 1032, of the two such detents 
1022 and 1032. The description relative to the detent mecha 
nism 1032 is thus applicable to the detent mechanism 1022. 
The detent mechanism 1032 includes a bumped or radiused 
portion 1049 a distance A (measured between the flange side 
1051 and the height 1050 of the radiused portion 1049. When 
used in conjunction with the detent mechanism of the corre 
sponding grooves of the middle component, the detent 1032 
cooperates with the grooves to provide a Snap or interference 
fit for sliding interconnectivity but inhibits sliding disassem 
bly. 

0134. It should be appreciate that the principles of the 2-L. 
dynamic plates of FIGS. 14 and 26 (as well as all plates of the 
present invention) may be utilized as one level dynamic 
plates, two level dynamic plates, and up to N-level dynamic 
plates with the minor modification of changing the end con 
figuration of either an end component and/or an end compo 
nent and middle component. The 2-L dynamic plates of FIGS. 
14 and 26, for example, may be modified as a 1-level dynamic 
plate (two end components) and/or modified as an N-level 
plate (two end components and N-1 middle components). 
0135 With respect to a 1-L plate, this may be accom 
plished in one manner by modifying one end component to 
have the same configuration as the configuration of the 
middle component. With respect to an N-level plate, this may 
be accomplished by modifying the middle component to have 
one end configuration the same as an end component, and 
modifying the middle component accordingly. In Summation, 
the various ends of the end components and the middle com 
ponents may be mixed to provide mating interconnectivity. 

0136. The cervical plates described above are intended for 
anterior screw fixation to the cervical spine (C2 through T1) 
for various conditions such as at least the conditions of 
spondylolisthesis, fracture, spinal Stenosis, and tumor. 
0137 Each plate is preferably, but not necessarily, formed 
from titanium (e.g. titanium 6A1-4V ELI per AASTM 
F-136). Other suitable metals, ceramics may be used if appro 
priate. Moreover, it should be appreciated that the configura 
tion(s) and/or principles of the 1-L dynamic plate(s) 
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described herein are applicable to and/or may be used in the 
various 2-L dynamic plates also described herein and n-level 
dynamic plates. As well, 2-L dynamic plate configurations 
described herein may be used in the 1-L plates described 
herein and any n-level dynamic plates. This is particularly 
true with respect to the various leg or projection configura 
tions and the sliding connectivity thereof. 

0.138. In general, the preferred embodiment of the present 
cervical plates will embody curvature in two planes (Sagittal 
and coronal) to more closely resemble the anatomical aspects 
of the spine. The cervical plates may be provided without 
curvature or with curvature in one plane as necessary. The 
plates are made in various sizes (e.g. 14 mm through 110mm) 
to accommodate various spines. The plates have a nominal 
thickness of about 1.8 mm to 3.0 mm and a width of about 18 
mm. The plates are configured to accept bone screws having 
a diameter of about 4.0 through 4.5 mm. Moreover, the bone 
screw holes of the plates are configured to accommodate both 
static and variable angle bone screws. This is accomplished 
by use of a unique pocket design of the bone screw holes. The 
bone screws are affixed using a typical screw driver (e.g. 
hexalobullar driver, x 10). 
0.139. Once the plate has been installed with the appropri 
ate bone screws, the bone screws may be locked via several 
methods. In one method, a single locking plate locks a pair of 
screws. The locking plate includes a center post thatlocks into 
a cover plate bore in the plate, and which has two configured 
flanges that are received in the head of the screw. In another 
form, the cover includes integral locking flanges for the bone 
screws. The cover and/or locking flanges are preferably made 
of PEEK, plastic, alloy or titanium. 
0140. A plate may be utilized as follows. A plate is placed 
onto the anterior aspect of a vertebral body of the cervical 
spine by inserting a 4.0 mm cancellous bone screw or a 4.3 
mm expansion screw through the cephalad holes and into the 
vertebral body. The screw or expansion screws are then 
inserted into the caudal holes in the plate and inserted into the 
vertebral bodies of the cervical spine. The locking mecha 
nisms are then inserted in a single step over the entire plate 
(e.g. a cover), or two locking mechanism are inserted over 
each set of screws (cephalad and caudel). The locking mecha 
nisms will Snap into place. 

0.141. The present invention also provides for dynamically 
fusing the cervical spine of a patient via various methods, 
particularly, but not necessarily, utilizing a cervical plate as 
described herein. One such method includes the opening of an 
access aperture in the patient to permit access to an appropri 
ate area of the cervical spine of the patient. A vertebral disc is 
removed between each vertebra (level) as appropriate (e.g. 
one disc for a 1-L, two discs for a 2-L., etc.). Bone graft is then 
sized for placement into the space where the spinal disc has 
been removed. A dynamic 2-L cervical plate. Such as any 
described herein, is selected for implanting onto the spine 
(vertebrae). The selected dynamic cervical plate is sized to 
allow for the best anatomical settling (motion), e.g. between 
0 and 4 mm per level, of the vertebral bodies. The selected and 
sized dynamic plate is placed over the inserted bone graft(s) 
onto the vertebrae. The graft(s) is then visualized through the 
window(s) within the dynamic plate for proper fitment. Each 
section is accomplished in the same manner for proper fit 
ment. The plate is secured onto the spine by bone screws 
placed through the bone screw bores within the plate compo 
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nents or segments. After each bone screw is attached, a lock 
ing mechanism is installed onto/over the bone screws/plate. 
The aperture is then closed. This method may be utilized with 
an N-level dynamic plate as described herein. 

0142. Another method of dynamically fusing the cervical 
spine includes providing a dynamic 2-L cervical plate 
wherein the end components of the provided 2-L dynamic 
cervical plate move relative to one another utilizing a tongue 
and groove structure that provides sliding movement relative 
to one another and that defines a graft window between each 
level, pair of bone screw bores and/or plate components. 

0143 Another method of dynamically fusing the cervical 
spine includes opening of an access aperture in the patient to 
permit access to three adjacent vertebra of the cervical spine 
of the patient to be fused and removing two vertebral discs 
between the three vertebrae. Bone graft is then sized for 
placement into the spaces where the vertebral discs have been 
removed. A two level dynamic cervical plate having a tongue 
and groove sliding interconnection configuration between 
end components and a middle component that defines a graft 
window between each level is provided for implanting onto 
the three vertebra. The provided dynamic 2-L plate is sized to 
allow for the best anatomical settling of the vertebral bodies 
and placed over the inserted bone grafts onto the three verte 
bra. The grafts are visualized through the graft windows of the 
dynamic 2-L plate for proper fitment. Thereafter, each com 
ponent of the two level dynamic plate is attached in sequence 
for proper fitment. The 2-L plate is assembled prior to place 
ment on the spine. Final fitment on the spine is accomplished 
by securing each component onto each of the three vertebra 
by bone screws placed through the bone screw bores of the 
components. After, a locking mechanism is installed onto 
each pair of bone screws after each bone screw is attached. 

0144. Moreover, any of the methods, such as those above, 
may include the providing of a 1-level to an N-level (such as 
a two (2) level) dynamic cervical plate, plate construct, or 
plate kit, wherein the end segments may be 180° interchange 
able relative to a middle segment or an end (with respect to a 
1-L plate). The end segments move from 0 to 8 mm or greater 
depending on size. 

0145 The subject invention provides several key 
attributes that other plates and/or plate systems do not includ 
ing: 

0146 1. The curvatures placed on the window portion of 
the plate allow the Surgeon to align the plate more accurately 
to the vertebral body. 

0147 2. The curvatures placed on the window portion of 
the plate allow the Surgeon to place bone screws more accu 
rately because the bottom of the screw holes mate with a top 
of the plate window. This provides a positive visual indication 
that the plate is situated properly. 

0148 3. The screw holes have a unique geometry allowing 
a simple change of Screws to utilize the plate as a variable 
angle screw/plate construct or as a fixed angle screw plate 
COnStruct. 

0149 4. The plate construct may utilize an optional bone 
screw locking mechanism. The optional screw locking 
mechanism is a single-piece, Snap on cover that is preferably, 
but not necessarily, made of PEEK or Titanium. 
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0.150 5. In one form, the optional screw locking mecha 
nism attaches into the cervical plate by one of the midline 
holes. The locking mechanism will cover two screws at one 
time and lock into the plate using a pronged shaft. Radial 
projections (propeller like structures) have teeth on the 
extended ends that mate with the corresponding screws. The 
teeth lock into the lobes within the screw preventing them 
from both turning and backing out. This mechanism, like the 
other, Snaps into place but remains removable with the proper 
instrument. 

0151 6. The dynamic plate form of the present invention 
will allow the fused vertebral bodies to settle onto the graft 
centered between them. This new dynamic plate and tech 
nique will allow fused segments to move, settle or Subside 
which will provide for more constant bone-graft-bone con 
tact. The present dynamic plate design allows the settling to 
occur in an anatomical fashion, due to plate curvatures. The 
bodies will translate in stabilized directions on two separate 
planes (pure translation). 
0152 7. The present invention provides the ability to con 
trol subsidence of the plate. This is important in order to 
prevent the plate from migrating into the healthy adjacent disc 
space. Moreover the present invention aids in preventing the 
destruction of the host endplate or the graft from unmitigated 
settling that may lead to pseudarthrosis. 
0153. It should be appreciated that the above description is 
only exemplary of the principles of the Subject invention. 
Therefore, other embodiments are contemplated and within 
the present scope. 
0154 It should be appreciated that the above description is 
only exemplary of the principles of the Subject invention. 
Therefore, other embodiments are contemplated and within 
the present scope. 
0.155 While this invention has been described as having a 
preferred design, the present invention can be further modi 
fied within the spirit and scope of this disclosure. This appli 
cation is therefore intended to cover any variations, uses, of 
adaptations of the invention using its general principles. Fur 
ther, this application is intended to cover Such departures 
from the present disclosure as come within known or custom 
ary practice in the art to which this invention pertains and that 
fall within the limits of the appended claims. 

1-42. (canceled) 
43. A cervical plate construct comprising: 
a first component having a bone screw bore and a groove; 
a second component having a bone screw bore and a first 

tongue: 

wherein the first tongue of the second component is uncon 
strainedly, slidably interconnected with the groove of 
the first component. 

44. The cervical plate construct of claim 43, further com 
prising a third component having a bone screw bore and a 
groove, wherein the groove of the third component is uncon 
strainedly, slidably interconnected with a tongue of the sec 
ond component. 

45. The cervical plate construct of claim 44, wherein the 
second component is located between the first component and 
the third component. 
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46. The cervical plate construct of claim 45, wherein the 
first component and the third component are substantially 
identical. 

47. The cervical plate construct of claim 43, wherein the 
first component comprises a first leg and a second leg, and the 
second component comprises a first leg and a second leg; 
wherein the first leg and second leg of the first component are 
disposed between the first leg and the second leg of the second 
component. 

48. The cervical plate construct of claim 47, wherein the 
groove extends from the first leg to the second leg. Such that 
the portion of the groove is not parallel to the portion of the 
groove on the second leg of the first component. 

49. The cervical plate construct of claim 48, wherein the 
first tongue extends from the first leg to the second leg. Such 
that the portion of the first tongue on the first leg is not parallel 
to the portion of the first tongue on the second leg of the 
second component. 

50. The cervical plate construct of claim 47, further com 
prising a graft window at least partially defined by a portion of 
the first component and opposing sides of the first leg and 
second leg of the second component, the graft window pro 
viding access to a graft between a first vertebrae coupled to 
the first component and a second vertebrae coupled to the 
second component. 

51. The cervical plate construct of claim 43, wherein the 
graft window comprises a first end portion and a second end 
portion that diverge from a centerpoint defined on the second 
component. 

52. The cervical plate construct of claim 43, wherein the 
second component comprises a boss bore defining a center 
point. 

53. The cervical plate construct of claim 43, wherein the 
first tongue is located on a first longitudinal end of the second 
component, and the second tongue is located on a second 
longitudinal end of the second component. 

54. The cervical plate construct of claim 43, wherein the 
second component is curved in two planes of curvature. 

55. The cervical plate construct of claim 43, wherein the 
interconnecting tongue and groove may be transposed to the 
opposing interconnecting component. 

56. The cervical plate construct of claim 43, wherein the 
groove of the first component and the first tongue of the 
second component are angled in one direction and curved in 
the perpendicular direction. 

57. The cervical plate construct of claim 43, wherein the 
groove of the first component and the tongue of the second 
component are angled in one direction and curved in the 
perpendicular direction to provide unconstrained sliding 
interconnectivity in two planes. 

58. The cervical plate construct of claim 43, wherein the 
groove of the first component comprises a first configured 
stop and the first tongue of the second component comprises 
a second stop so that the first stop and second stop inhibit 
sliding disassembly between the first component and the sec 
ond component. 

59. A cervical plate construct comprising: 
a first component adapted to be coupled to a first vertebrae, 

the first component having a bone screw bore, a first leg, 
a second leg, and a groove; 

a second component adapted to be coupled to a second 
Vertebrae, the second component having a bone screw 
bore, a first leg, a second leg, and a first tongue, wherein 
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the first tongue of the second component slidably 
engages the groove of the first component; 

a first graft window defined by the first component and the 
first and second legs of the second component to provide 
unobstructed access to a first graft between the first 
vertebrae and the second vertebrae. 

60. The cervical plate construct of claim 59, wherein the 
unobstructed access provided by the first graft window is both 
visual and physical access to the first graft. 

61. The cervical plate construct of claim 60, further com 
prising a third component adapted to be couple to a third 
Vertebrae and having a bone screw bore, a first leg, a second 
leg, and a groove that engages a second tongue on the second 
component. 

62. The cervical plate construct of claim 61, further com 
prising a second graft window defined at least partially by the 
third component and the first and second legs of the second 
component to provide unobstructed access to a second graft 
between the second vertebrae and the third vertebrae. 

63. The cervical plate construct of claim 62, wherein the 
unobstructed access provided by the second graft window is 
both visual and physical access to the second graft. 

64. The cervical plate construct of claim 61, wherein the 
second component is located between the first component and 
the third component. 

65. The cervical plate construct of claim 64, wherein the 
first component and the third component are substantially 
identical. 

66. The cervical plate construct of claim 64, wherein the 
groove on the first component is unconstrainedly, slidably 
interconnected with the first tongue to allow varying dis 
tances between the bone screw bores on the first and second 
components after attachment, and the groove on the third 
component is unconstrainedly, slidably interconnected with 
the second tongue on the second component to allow varying 
distances between the bone screw bores on the second and 
third components after attachment. 

67. The cervical plate construct of claim 62, wherein the 
second graft window extends from adjacent the bone screw 
bore on the second component to adjacent the bone screw 
bore on the third component. 

68. The cervical plate construct of claim 67, wherein the 
first graft window extends from adjacent the bone screw bore 
on the first component to adjacent the bone screw bore on the 
second component. 

69. A cervical plate construct comprising: 
a first component adapted to be coupled to a first vertebrae, 

the first component having a bone screw bore, a pair of 
spaced apart legs, and a groove; 

a second component adapted to be coupled to a second 
Vertebrae, the second component having a bone screw 
bore, a first pair of spaced apart legs extending from a 
first longitudinal end, a second pair of spaced apart legs 
extending from a second longitudinal end opposite the 
first longitudinal end, a first tongue, and a second 
tongue: 

a third component adapted to be couple to a third vertebrae 
and having a bone screw bore, a pair of spaced apartlegs, 
and a groove that engages with a second tongue on the 
second component; 

a first graft window defined by the first component and the 
first pair of spaced apart legs of the second component to 
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provide unobstructed access to a first graft between the 
first vertebrae and the second vertebrae; 

a second graft window defined at least partially by the third 
component and the first pair of spaced apart legs of the 
second component to provide unobstructed access to a 
second graft between the second vertebrae and the third 
vertebrae; 

wherein the first tongue of the second component is uncon 
strainedly, slidably interconnected with the first tongue 
to allow varying distances between the pairs of bone 
screw bores after attachment; 

wherein the groove on the third component is uncon 
strainedly, slidably interconnected with the second 
tongue on the second component to allow varying dis 
tances between the pairs of bone screw bores after 
attachment. 

70. The cervical plate construct of claim 69, wherein the 
unobstructed access provided by both the first and second 
graft windows is both visual and physical access. 

71. The cervical plate construct of claim 69, wherein the 
second graft window extends from adjacent the bone screw 
bore on the second component to adjacent the bone screw 
bore on the third component. 

72. The cervical plate construct of claim 71, wherein the 
first graft window extends from adjacent the bone screw bore 
on the first component to adjacent the bone screw bore on the 
second component. 

73. The cervical plate construct of claim 69, wherein the 
second component is located between the first component and 
the third component. 

74. The cervical plate construct of claim 69, wherein the 
first component, second component and the third component 
form a 2-level cervical plate construct. 

75. An N-level cervical plate construct comprising: 
a first component adapted to be coupled to a first vertebrae, 

the first component having a bone screw bore, a pair of 
spaced apart legs, and a groove; 

a second component adapted to be coupled to a second 
Vertebrae and having a bone screw bore, a tongue located 
at a first longitudinal end, and a groove located at a 
second longitudinal end opposite the first longitudinal 
end; 
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a third component adapted to be coupled to a third verte 
brae and having a bone screw bore, a first tongue located 
at a first longitudinal end; 

a fourth component adapted to be couple to a fourth verte 
brae and having a groove; 

wherein the groove of the first component is uncon 
strainedly, slidably interconnected with the tongue of 
the second component; 

wherein the first tongue of the third component is uncon 
strainedly, slidably interconnected with the groove of 
the fourth component. 

76. The cervical plate construct of claim 75, wherein the 
second component is located between the first component and 
the third component, and the third component is located 
between the second component and the fourth component. 

77. The cervical plate construct of claim 76, wherein the 
third component further comprises a second tongue located at 
a second longitudinal end opposite the first longitudinal end 
so that the groove of the second component is uncon 
strainedly, slidably interconnected with the second tongue of 
the third component. 

78. The cervical plate construct of claim 75, further com 
prising a fifth component located between the second com 
ponent and the third component and adapted to be coupled to 
a fifth vertebrae located between the second vertebrae and the 
third vertebrae, the fifth component having a bone screw bore, 
a tongue located at a first longitudinal end, and a groove 
located at a second longitudinal end opposite the first longi 
tudinal end, wherein the groove of the second component is 
unconstrainedly, slidably interconnected with the tongue of 
the fifth component, and the groove of the fifth component is 
unconstrainedly, slidably interconnected with the second 
tongue of the third component. 

79. The cervical plate construct of claim 78, wherein the 
third component and the fifth component are substantially 
identical. 

80. The cervical plate construct of claim 75, wherein the 
interconnecting tongue and groove may be transposed to the 
opposing interconnecting component. 

81. The cervical plate construct of claim 75, wherein the 
first component and the fourth component are substantially 
identical. 


