
(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2016/0331414 A1 

US 20160331414A1 

Etminan (43) Pub. Date: Nov. 17, 2016 

(54) SYSTEM FOR MOUNTING OF A CERVICAL Publication Classification 
PLATE TO AVERTEBRA 

(51) Int. Cl. 
(71) Applicant: Mohammad Etminan, Houston, TX A6B 7/70 (2006.01) 

(US) A6IF 2/44 (2006.01) 
(52) U.S. Cl. 

(72) Inventor: Mohammad Etminan, Houston, TX CPC ........... A61B 17/7059 (2013.01); A61F 2/442 
(US) (2013.01) 

21) Appl. No.: 14/730,363 (57) ABSTRACT 
(21) Appl. No.: 9 A system that includes a cervical plate and an intervertebral 

cage, the cervical plate having a mounting section that 
(22) Filed: Jun. 4, 2015 renders the cervical plate mountable to a reference feature 

located on the front wall of the intervertebral cage, the 
O O reference feature being positioned to set a distance between 

Related U.S. Application Data an eyelet of the cervical plate and an edge of the front wall 
(60) Provisional application No. 62/007,566, filed on Jun. to position the eyelet over a mounting location on a vertebra 

4, 2014, provisional application No. 62/137,399, filed 
on Mar. 24, 2015. 

when the mounting section is mounted to the reference 
feature. 

  



Patent Application Publication Nov. 17, 2016 Sheet 1 of 14 US 2016/0331414 A1 

Fig. 1A 
(Prior Art) 

Fig. 1B 
(Prior Art) 

  



Patent Application Publication Nov. 17, 2016 Sheet 2 of 14 US 2016/0331414 A1 

Insertion Screw 

Slot 

Frontal View 

Namm Cage 

30 Y 36 

34 

32 
Top View 

Fig. 2B 

  



Patent Application Publication Nov. 17, 2016 Sheet 3 of 14 US 2016/0331414 A1 

30-N 

36 

Side View 

Fig. 2C 

Fixed Distance 

L 
40 

Variable Distance 
Based on Cage 

Size 

Frontal View 

N-12mm Cage 

Fig. 2D 

  

  



Patent Application Publication Nov. 17, 2016 Sheet 4 of 14 US 2016/0331414 A1 

Top View Fixation 
Component 

50 y 

48- a 
Fig. 3A 

50 

52 P 48 -44 
56 

54 46 Side View Fixation 
Component 

NFixation Slots 
A. 

Fixation SCrew 

Fig. 3B 

50 51 
46 49 

47 53 

Fig. 3C Fig. 3D 



Patent Application Publication Nov. 17, 2016 Sheet 5 of 14 US 2016/0331414 A1 

Fig. 4 

  



Patent Application Publication Nov. 17, 2016 Sheet 6 of 14 US 2016/0331414 A1 

62 

Goes through 
Plate N- NScrew to Cage 

Dri/Screw Cannula 

Side View 

Fig. 6 

  



Patent Application Publication Nov. 17, 2016 Sheet 7 of 14 US 2016/0331414 A1 

74 

NScrew/Drill Cannula 

Fig. 7 

Drill/Screw Cannula 
10 

Y -Vertebral Body 

Cage 

7O 
SY-Drill Guide 

Lateral View 

Fig. 8 

  



Patent Application Publication Nov. 17, 2016 Sheet 8 of 14 US 2016/0331414 A1 

60 60 - 10 

74 DA2SN=42s 'Screw Hole Drill/SCrew (OO) 
Cannula 44 N7SIA 50 

5: Fixation Pin/ 2S San Pi 
12 

Pate s 
UOOD 
(SD, Q) 

30 
Cage 

14 

s 
Vertebral 
Body 

S 

Fig. 9 

  

  

  

  

  

  

  

  

  

  

  



Patent Application Publication Nov. 17, 2016 Sheet 9 of 14 US 2016/0331414 A1 

Fig. 10A 

  



Patent Application Publication Nov. 17, 2016 Sheet 10 of 14 US 2016/0331414 A1 

9 
  



Patent Application Publication 

F. 86 90 
E-> 90- ?o 

Fig. 14A 

Nov. 17, 2016 Sheet 11 of 14 US 2016/0331414 A1 

82 

91 85 

- - 
89 
Fig. 14E 

91 85 

is . . 
89 
Fig. 14G 

82 

80 80 

60 60 

B 79 
Fig. 13 

86 88 90 88 86 90 86 

90-490-E4 () i? 
Fig. 14B Fig. 14C Fig. 14D 

91 85 

87 N -87 
89 

Fig. 14F 
91 85 

87 N -87 
89 

  



Patent Application Publication Nov. 17, 2016 Sheet 12 of 14 US 2016/0331414A1 

H 98 98 

G-> 

Fig. 16A Fig. 16B 

98 

2. 
Fig. 16C Fig. 16D 

99 95 99 95 

- - - - 
97 97 

Fig.16E Fig. 16F 

99 95 99 95 

- - - - 
97 97 97 97 

  



Patent Application Publication Nov. 17, 2016 Sheet 13 of 14 US 2016/0331414 A1 

  



Patent Application Publication Nov. 17, 2016 Sheet 14 of 14 US 2016/0331414 A1 

46,49 
8595 76,84.92 

  



US 2016/0331414 A1 

SYSTEM FOR MOUNTING OF ACERVICAL 
PLATE TO AVERTEBRA 

CROSS-REFERENCE TO RELATED 
APPLICATIONS AND CLAIM OF PRIORITY 

0001. This application claims priority to U.S. provisional 
application Ser. No. 62/007,566, filed Jun. 4, 2014 and U.S. 
provisional application Ser. No. 62/137,399, filed Mar. 24. 
2015, both entitled System For Mounting Of A Cervical 
Plate To A vertebra. The contents of both provisional appli 
cations are hereby incorporated by reference. 

FIELD OF INVENTION 

0002 Disclosed below is a novel concept for a cervical 
plate mounting system. 

BACKGROUND AND SUMMARY OF 
INVENTION 

0003. One of the main issues with cervical plating sys 
tems available today is that the plate is placed onto the 
vertebral body in a “free hand” technique where essentially 
the Surgeon determines where the plate should go based on 
anatomical reference points such as the interbody device just 
placed to obtain a fusion, the inferior (caudal) endplate of 
the cephalad vertebral body, the superior endplate of the 
caudad vertebral body, the disc above the surgical site and 
the disc below the surgical site. The optimal placement of 
the plate and screw is as close to the inferior border of the 
superior vertebral body, the superior end plate of the inferior 
vertebral body, and as far as possible from the disc above 
and the disc below although there is some variation on 
Surgeon preferences. 
0004 Proximity to the end plates allows for better bone 
quality and distance from the discs above and below allows 
for preventing damage to those discs. Thus, ideal or perfect 
plate placement can be very important to a Successful 
operation. 
0005. The land marks mentioned above may be easily 
seen on a saw bone. However, during Surgery the presence 
of limited exposure, presence of blood, limited visualization 
of the end plates due to plate design, and inability to see the 
disc above and below due to lack of sufficient visual 
variability makes free hand placement difficult. 
0006. In conventional procedure, temporary fixation pins 
are often used to allow for holding the plate in position while 
a more exact determination of the location and alignment of 
the plate is performed. However, these pins are often quite 
Small in diameter allowing the plate to move around the pin. 
Also variation in bone anatomy and texture sometimes 
results in the pin “sliding” and not entering the bone of the 
vertebral body in the intended position thus compromising 
the position. 
0007 All these difficulties add to the complexity of an 
operation and make the result less reproducible from patient 
to patient and operation to operation. 
0008. There are cervical plate/cage designs that are avail 
able that mate the cage to the plate. However, these systems 
only work with one level procedures and cannot be used for 
multilevel designs if the Surgeon chooses to use a multilevel 
or single level plate with two screws in each vertebral body. 
0009. A system according to the present invention allows 
for solving all the above mentioned problems. By providing 
a cage that has a screw insertion hole or fixation point at a 

Nov. 17, 2016 

fixed distance from its top edge, for example, a system 
according to the present invention gives the Surgeon a fixed 
reference point based on which the plate can be referenced 
and permanent bone screw positions may be located and 
drilled. The cage can be manufactured so that the reference 
hole is a fixed distance from, for example, the top of the 
cage, which in turn makes it a fixed distance from the 
inferior endplate (or Superior endplate depending on the 
orientation of the cage) regardless of the height of the cage. 
Because this distance is fixed, a system of either a cervical 
plate or a drill guide for any cervical plate that references off 
of the hole in the cage will allow for the perfect positioning 
of the cervical plate in relationship to discs above and below 
and the superior and inferior endplates every time. The 
reference point on the cage also allows for the usage of a 
very stable fixation mechanism that allows for easier control 
of the cervical plate before it is definitively fixed to a 
vertebra with a screw or screws. A version of the present 
invention will allow for adjustment of plate position in 
relation to the fixation point to allow for optimal plate 
fixation and position. 
0010. A system according to the present invention will 
also allow for measurement of length of a plate necessary via 
calipers. This task of length selection is another task that is 
presently done “free hand” by trial and error. 
0011. The cage/plate system can be used as a dedicated 
system that mate with each other or the cage can be used 
with any cervical plate system that has a drill guide specifi 
cally designed for attachment to a cage and positioning. 
0012. Alternatively specific plate holders can be designed 
that temporarily hold the plate to the cage and then removed 
after the plate is screwed definitively into position by screws 
into the vertebra. 
0013. A system according to the present invention can be 
used with a one level cervical plate or a multilevel cervical 
plate without modification. 
0014. The modification for the plate is the concept of 
adding a hole or connection mechanism on the cephalad top 
side of the cervical plate on at least one end or both ends of 
the plate that can mate to a cage configured to provide the 
necessary predetermined distance for an ideal location of 
mounting holes. This modification can be done to any plate 
with any locking mechanism. 
0015 The connection between the cervical plate and the 
cage is removed once the plate is attached to the vertebras 
with the definitive screws. A version can be envisioned that 
the connection is not removed. 

BRIEF DESCRIPTION OF THE FIGURES 

0016 FIG. 1A depicts a side plan view of a cervical plate 
assembled onto a group of vertebras with intervertebral 
cages located between the adjacent vertebras according to 
the prior art. 
0017 FIG. 1B depicts a front plan view of a cervical plate 
assembled onto a group of vertebras with intervertebral 
cages located between the adjacent vertebras according to 
the prior art. 
(0018 FIG. 2A depicts a front plan view, FIG. 2B depicts 
a top plan view, FIG. 2C depicts a side plan view of an 
intervertebral cage used in a system according to the present 
invention. 
(0019 FIG. 2D depicts a front plan view of another 
intervertebral cage that can be used in a system according to 
the present invention. 
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0020 FIG. 3A depicts a top view and FIG. 3B depicts a 
side view of a fixation component used in a system accord 
ing to the present invention. 
0021 FIG. 3C depicts a fixation screw with an integrated 
Spring. 
0022 FIG. 3D depicts a fixation pin. 
0023 FIG. 4 depicts a front plan view of a cervical plate 
that can be used in a system according to the present 
invention. 
0024 FIG. 5 is a side plan view of a screw that be used 
to mount a cervical plate to a vertebra. 
0025 FIG. 6 depicts a side view of a drill guide having 
a fixation component and a cannula mounted thereon for use 
with a system according to the present invention. 
0026 FIG. 7 depicts a cannula that may be used with a 
system according to the present invention. 
0027 FIG. 8 depicts, viewed from the side, a step in the 
assembly of a cervical plate onto a group of vertebras using 
a system according to the present invention. 
0028 FIG.9 depicts a front view of a step in the assembly 
of a cervical plate onto a group of vertebras using a system 
according to the present invention. 
0029 FIG. 10A depicts a front view of a cervical plate 
assembled, using a system according to the present inven 
tion, onto a group of adjacent vertebras Supported by 
intervertebral cages. 
0030 FIG. 10B illustrates a side plan view of a cervical 
plate assembled, using a system according to the present 
invention, onto two adjacent vertebras supported by an 
intervertebral cage. 
0031 FIG. 11 illustrates that a caliper can be used to 
select the size of a cervical plate based on reference points 
on intervertebral cages located between adjacent interverte 
bras. 
0032 FIG. 12 depicts a front plan view of a cervical plate 
that can be used in a system according to another embodi 
ment of the present invention. 
0033 FIG. 13 depicts a front plan view of another 
variation of a cervical plate that can be used in a system 
according to another embodiment of the present invention. 
0034 FIGS. 14A, 14B, 14C show a top plan view of 
examples of adapter blocks that can be used with cervical 
plates shown in FIGS. 12 and 13. 
0035 FIG. 14D is a side plan view of any of one of the 
blocks shown in FIGS. 14A, 14B, 14C. 
0036 FIG. 14E depicts a side plan view of another 
variation of any one of the blocks shown in FIGS. 14A, 14B, 
14C viewed in the direction of arrow E. 
0037 FIG. 14F depicts a side plan view of the variation 
of FIG. 14E in the direction of arrow F. 
0038 FIG. 14G depicts a side plan view of yet another 
variation of any one of the blocks shown in FIGS. 14A, 14B, 
14C in the direction of arrow E. 
0039 FIG. 14H depicts a side plan view of the variation 
of FIG. 14G in the direction of arrow F. 
0040 FIG. 15 depicts a front plan view of a cervical plate 
that can be used in a system according to a further embodi 
ment of the present invention. 
004.1 FIGS. 16A, 16B, 16C show a top plan view of 
examples of adapter blocks that can be used with a cervical 
plate shown in FIG. 15. 
0042 FIG. 16D is a side view of any one of the blocks 
shown in FIGS. 16A, 16B, 16C. 
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0043 FIG. 16E depicts a side plan view of another 
variation of any one of the blocks shown in FIGS. 16A, 16B, 
16C viewed in the direction of arrow G. 
0044 FIG. 16F depicts a side plan view of the variation 
of FIG. 16E in the direction of arrow H. 
0045 FIG. 16G depicts a side plan view of yet another 
variation of any one of the blocks shown in FIGS. 16A, 16B, 
16C in the direction of arrow G. 
0046 FIG. 16H depicts a side plan view of the variation 
of FIG. 16G in the direction of arrow H. 
0047 FIG. 17 depicts a top plan view of a fixation 
component for use with a system that includes any one of the 
cervical plates shown in FIGS. 12, 13 and 15. 
0048 FIGS. 18A-18C illustrate the use of different 
blocks in mounting a cervical plate to a cage. 

DETAILED DESCRIPTION 

0049 FIGS. 1A and 1B disclose vertebras 10, 12, 14, 
intervertebral cages 16, 18 installed between vertebras 10, 
12 and vertebras 12, 14, respectively and a cervical plate 20 
coupled/mounted to vertebras 10, 12, 14 with screws 22. A 
typical cervical plate 20 is a metallic web having a plurality 
of eyelets each for receiving a respective Screw 22. 
0050. To install a cervical plate 20, a surgeon estimates 
the proper position of plate 20 after cages 16, 18 are placed 
between vertebras 10, 12, 14. Thus, the result of an operation 
can vary from patient to patient, Surgeon to Surgeon, and 
operation to operation. A typical cervical plate may include 
an eyelet for temporary installation while the Surgeon esti 
mates proper positions for screws 22. 
0051. As explained above ideal positioning of a cervical 
plate can lead to better results. Thus, a system according to 
the present invention is devised to lead to the ideal posi 
tioning of a cervical plate. 
0.052 A system according to the present invention may 
include a cage configured to provide a reference position and 
a cervical plate configured to register with the reference 
position of the cage. 
0053 A system according to the present invention may 
include at least one cage configured to provide a reference 
position, a cervical plate, a drill guide, a cannula, and a 
fixation component to position the drill guide relative to the 
Cage. 
0054. A system according to the present invention may 
include at least one cage configured to provide a reference 
position, a cervical plate with a fixation component to 
position the cage relative to the plate. 
0055 Referring to FIGS. 2A, 2B and 2C, a cage 30 for a 
system according to the present invention would include a 
front wall 32, a back wall 34, and two side walls 36 
connecting front wall 32 and back wall 34 to define a space 
for receiving, for example, bone graph material. Front wall 
32 would include an insertion screw hole 38, a first slot 40 
spaced laterally from screw hole 38, and a second slot 42 
spaced laterally from screw hole 38 opposite first slot 42. 
0056. A cage for a system according to the present 
invention can be made of any suitable bio-compatible mate 
rial such as PEEK, allograft, a bio-compatible metal, a 
bio-compatible composite (e.g. a carbon-fiber-based com 
posite) or the like. 
0057 According to the present invention, screw hole 38, 
and slots 40, 42 are located a predetermined distance from 
an edge (e.g. top edge) of front wall 32 to serve as refer 
encing features as explained below. Note that FIG. 2A 
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shows, for example, an 8 mm cage. FIG. 2D shows front 
wall 32 of for example, a 12 mm cage. According to an 
aspect of the present invention, regardless of the height of 
front wall 32, the predetermined distance of the referencing 
features (38, 40, 42) would remain the same. 
0058 Referring now to FIGS. 3A and 3B, fixation com 
ponent 44 includes a fixation screw 46 rotatably mounted in 
an anchor 48. Fixation screw 46 may include a knob 50 or 
the like feature that can allow the surgeon to rotate screw 46. 
0059 Anchor 48 includes an elongated bar 52 in which 
fixation screw 46 is rotatably mounted. Elongated bar 52 
includes two anchors portions 54, 56 each extending in the 
direction of fixation screw 46. Each anchor portion 54, 56 is 
sized and shaped to be received in a respective slot 40, 42 
to frictionally couple with front wall 32 with little or no play. 
0060. It should be noted that presence of slots 40, 42 is 
not required, but is considered a useful option to provide 
further stability. When a cage is provided that does not 
include slots 40, 42, features that engage slots 40, 42 may be 
omitted from the fixation compound 44. Alternatively, elon 
gated bar 52 may be extended so that anchor portions 54, 56 
can grip the side walls of the cervical plate in order to 
stabilize fixation component 44 during the operation. 
0061. In an alternative embodiment, as illustrated in FIG. 
3C, fixation screw 46 may be integrated with a spring 47 that 
is connected, preferably, at one end thereof to knob 50, and 
can bias fixation screw 46 against a surface. Spring 47, as 
illustrated, could be disposed around the stem of fixation 
screw 46. 

0062. In yet another alternative embodiment, as illus 
trated in FIG. 3D, fixation screw 46 could be replaced with 
a pin 49, which has a head 51 and stem 52. 
0063 Referring to FIG. 4, a cervical plate 58 for a system 
according to the present invention is made, preferably, of a 
suitable metallic material (or any other suitable material) 
and includes a plurality of eyelets 60 each for receiving a 
respective screw 22 (FIG. 5A) for permanent fixation of 
plate 58 to vertebras. Cervical plate 58 further includes an 
eyelet 64, which may be defined in a projecting tab 66. 
Eyelet 64 is located below top eyelets 60 of cervical plate 58. 
The distance between top eyelets 60 and eyelet 64 is selected 
to realize an ideal location for drilling holes into a vertebrae 
using referencing features (38.40.42). That is, distance 
between the top eyelet 60 and eyelet 64 is selected to realize 
an ideal location for drilling holes into a vertebrae through 
eyelet 60 once the plate is fixated to cage 32 via fixation 
devices 62, 46, or 49 through eyelet 64 into hole 38. 
0064 Referring now to FIG. 6, a drill guide 68 for a 
system according to the present invention includes a handle 
70 and a support 72, which may be a rod or the like body. 
Support 72 may have at least one cannula 74 (see FIG. 7) 
mounted preferably at its end. Cannula 74 may be a pipe or 
the like body having an interior dimension devised to 
receive a drill bit and to guide the drill bit to a site on a 
vertebra for defining a hole to receive a screw 62. Cannula 
74, for example, may have an outside diameter so that it may 
mate (frictionally couple) with the inner diameter of eyelet 
60. Cannula 74 may also be modified to accept the bone 
screw as well. 
0065 Support 72 is further configured to support a fixa 
tion component 44 at a location below cannula 74. 
0066 Referring now to FIGS. 8 and 9, after a cage 30 is 
positioned between for example, top and middle vertebras 
10, 12, a plate 58 is positioned so that eyelet 64 registers 
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with insertion hole 38 on a front wall32. Thereafter, fixation 
screw 46 is screwed into eyelet 64 and insertion hole 38 until 
anchor portions 54, 56 are received in slots 40, 42 and 
cannula 74 is registered (aligns) with a top eyelet 60 of 
cervical plate 58. Once cannula 74 is aligned with a top 
eyelet 60, and preferably mates with eyelet 60, a hole may 
be drilled by inserting the drill bit through cannula 74 and 
eyelet 60, with which it is aligned. It should be apparent that 
two cannulas 74 may be supported by support 72 each 
aligned with a respective top eyelet 60 (see FIG. 9). After 
holes are drilled into a vertebra (e.g. top vertebra 10), plate 
58 is mounted first by screw 22 inserted into the top eyelet 
60 through the attached cannula. Once the plate is fixated to 
the vertebral body, then fixation component 44 is disengaged 
and drilling guide 68 is removed. Thereafter, holes may be 
drilled in other vertebras 12, 14 through middle and bottom 
eyelets 60 of plate 58, and plate 58 further screwed to 
vertebras 12, 14 with screw 22. 
0067. In an alternative embodiment, a fixation compo 
nent may be used without anchor portions 54.56. This 
embodiment may be used with a cage 30 that does not 
include slots 40.42. In this embodiment, fixation screw 46 
may abuttab 66 and push the plate against a vertebral body 
so that plate 58 will be held in place, and cannulas 74 will 
be aligned with eyelets 60 as described. Then, plate 58 may 
be secured to the vertebral body with screws, with or without 
pre-drilling, using cannulas 74 as guides. In this embodi 
ment, for example, cannulas 74 will be disposed around 
eyelets 60 and may abut the surface around eyelets 60 which 
would allow entry of screws into cannulas 74 with heads 
larger than eyelets 60. 
0068 Alternatively, plate 58 may be screwed to cage 30 
between top and middle vertebras 10, 12 with a fixation 
screw 46 alone (without the rest of the fixation component). 
Fixation screw 46 may be inserted in eyelet 64 and insertion 
hole 38 without using drill guide 68. In this case, fixation 
screw 46 may have a knob 50 or a head larger than eyelet 64 
so that it can be used to push tab 66 toward cage 30 until at 
least plate 58 makes contact with a vertebral body. Alterna 
tively, an intermediate body, such as a washer, could be used 
to enable screw 46 to push tab 66 toward cage 30. It should 
be noted that in all configurations described herein a fixation 
screw 46 could be used to press/push a cervical plate toward 
a cage 30 until the plate makes contact with a vertebral body. 
In the embodiments that include an elongated slot or blocks 
(FIGS. 12, 13, 15) a fixation screw 46 with knob 50 or head 
larger than the elongated slot or larger than the hole in the 
block could be used to push the plate toward the cage until 
the plate makes contact with a vertebral body. 
0069. In all embodiments disclosed herein, after mount 
ing a plate to a cage 30 with a fixations screw 46 as described 
herein, self drilling screws may be used to mount plate 58 to 
a vertebrae. That is, self drilling screws may be inserted in 
eyelets 60 without first pre-drilling holes through eyelets 60 
using a drill guide. It should be noted that in addition to the 
methods described here any other method or system may be 
employed to mount any cervical plate according to the 
present invention to a vertebrae without deviating from the 
present invention. That is, the present invention should not 
be limited to any particular method or system of mounting 
a plate according to the present invention to vertebrae. For 
example, a drill guide may be used which allows for 
mounting of a screw through an eyelet 60 through a cannula 
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after drilling or even without drilling, whereby the drill 
guide is removed after the plate is first mounted to a 
vertebral body. 
0070 Plate 58 may also include a second projecting tab 
65 with an eyelet 67, with similar or the same dimensions as 
eyelet 64. Second projecting tab 65 is located in a position 
opposite to tab 66 at another end of plate 58 projecting 
toward tab 66. Eyelet 67 may be further away from the 
lowest eyelets 60 than eyelet 65 is from the top eyelets 60. 
The difference between the positions of eyelets 67 and 64 
would allow the surgeon to select which eyelet to use for 
mounting of plate 58 to cage, thereby allowing the Surgeon 
to select how close eyelets 60 can be to the end plate. 
0071. It should be noted that while the mounting of a 
cervical plate is illustrated using a cage 30 between the top 
vertebra 10 and bottom vertebra 12, one could follow the 
same procedure using cage 30 between bottom vertebra 14 
and middle vertebra 14 without deviating from the scope and 
spirit of the invention. 
0072 The examples disclosed above allow for a fixation 
point with a predetermined distance eyelets 60 of plate 58. 
The fixation point may be as illustrated, or may be part of the 
body of a cervical plate such as cervical plate 58. For 
example, cervical plate 58, instead of one or more projecting 
tabs with an eyelet may include a projecting tab with a male 
extension projecting away from the tab and configured 
(dimensioned) to be received in hole 38 of a cage 30. 
0073. Furthermore, a surgeon may use a caliper or the 
like device to determine the distance between insertion holes 
38 of two cages 30 as illustrated in FIG. 11, and select a 
cervical plate 38 that could provide ideal length and there 
fore mounting locations on the top vertebra 10 and bottom 
vertebra 14. This can be accomplished by reversing the 
orientation of cage 30, the cephaled cage having insertion 
hole 38 close to cephaled vertebral body, and the caudal cage 
having an insertion hole 38 close to caudal vertebral body. 
The measuring can span the length of three vertebral bodies 
or greater. 
0074 The attached appendix further summarizes the ben 

efits of a system according to the present invention. 
0075 Referring now to FIG. 12, a system according to 
another embodiment of the present invention could include 
a cervical plate 76, which, instead of an eyelet 64 (See FIG. 
5), includes at least one elongated slot 78. Elongated slot 78 
can be any shape, for example, rectangular or oblong. In the 
example shown in FIG. 12 two elongated slots 78 are 
provided, one closer to the top eyelets 60 near the top end 
of plate 76 and another near the bottom end of plate 76 closer 
to the bottom eyelets 60. 
0076 Preferably, each elongated slot 78 would be in 
position to set a proper distance between eyelets 60 and a 
screw hole 38 of a cage in the same manner as the cervical 
plate of the first embodiment described above. Each elon 
gated slot 78 allows plate 76 to move laterally (side to side) 
when a screw 62 mounts cervical plate 76 to a cage through 
a slot 78. 
0077. In the example shown in FIG. 12, each elongated 
slot is off-centered, meaning that a center of each slot 78 
located between its terminal ends 80 does not coincide with 
the central longitudinal axis 82 of cervical plate 76. 
0078 Plate 76, as illustrated, when fixed to a cage 30 by 
a fixation screw 46, for example, can be shifted laterally by 
sliding on fixation screw 46 from left to right allowing for 
adjustment in position. Plate 76 could be re-oriented 180 
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degrees (relative to the illustrated orientation) by the sur 
geon, mounted to a cage 30 with a fixation screw 46, and 
shifted laterally by sliding on fixation screw 46 from right to 
left. 
(0079 FIG. 13 discloses another cervical plate 84. Cervi 
cal plate 84 includes all features of cervical plate 76 except 
that the center of each elongated slot 78 in cervical plate 84. 
as defined above, coincides with the central longitudinal axis 
of cervical plate 84. That is, elongated slots 78 are centered. 
0080. In use, each slot 78 could be positioned so that it 
registers with a screw hole 38 of a cage 30. As an additional 
feature, the distance A, B between the top edge of a slot 78 
and a line 79 that crosses the centers of eyelets 60 could be 
different for each slot 78 in the plate shown in FIG. 13 or the 
plate shown in FIG. 12 thereby allowing the surgeon some 
flexibility in the use of the plate during an operation. That is, 
the distance A (FIG. 13) between top slot 78 and top eyelets 
60 may be different than the distance B (FIG. 13) between 
bottom slot 78 and the bottom eyelets 60, allowing the 
Surgeon to select the proper distance for the holes in a 
vertebral body and the position of the screws that fix the 
cervical plate relative to the end plate. 
I0081 Alternatively, each elongated slot 78 could be sized 
to receive an adapter block 86 as shown in FIGS. 14A, 14B, 
14C. Each adapter block 86 could be a solid elongated body 
that is sized to be received tightly inside a respective 
elongated slot 78 such that, when received and in place, its 
Surrounding peripheral wall makes intimate contact with the 
inner walls of a slot 78 and becomes restricted from sliding 
laterally or moving vertically in the slot (e.g. Snap-fitted) 
relative to cervical plate 76, 84. 
I0082 Each adapter block 86 includes at least one hole 88 
that could be located centrally (FIG. 14B) between terminal 
ends 90 of each block 86, or off-center to the right (FIG. 
14B) or the left (FIG. 14A) of the center of block 86. Either 
plate 76 or plate 84 could be used with an adapter block 86. 
I0083. While slots 78 are shown to be straight and trans 
verse to the longitudinal axis 82, it should not be understood 
that the present invention is restricted to Such a configura 
tion. A curved slot, overlapping semicircles (like seen in a 
clover leaf), or a slot oriented at an angle relative to 
longitudinal axis 82, which is not ninety degrees could be 
also be used to achieved different movements and transla 
tions. 
I0084. Referring now to FIG. 15, a cervical plate 92 could 
include, instead of an elongated slot 78 or two elongated 
slots 78 (centered (FIG. 13) or off-centered (FIG. 12)), at 
least one rectangular opening (window) 94 or more than one 
(e.g. two) rectangular windows 94. Each window 94 would 
be configured to receive a rectangular adapter block 96 as 
illustrated in FIGS. 16A, 16B and 16C. Each adapter block 
96 would include at least one hole 98 to receive a screw 62 
(see FIG. 5). As illustrated in FIGS. 16A-16C, a hole 98 
could be located anywhere on the plate including locations 
away from the center of block 96, near a corner and so on. 
I0085 Unlike block 86, block 98 is not elongated, but is 
tall and wide. To be more specific, while block 86 has a 
length between its terminal ends 90 that, as shown, is at least 
twice the diameter of a hole 88, its height is less than the 
diameter of two holes 88. That is, block 86 can only 
accommodate the possibility of two or more holes 88 along 
its longitudinal axis extending between its terminal ends 90. 
and no more than one hole 88 in a direction transverse to its 
longitudinal axis. 
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0086 On the other hand, block 96 has a width that could 
accommodate two or more columns of holes 98, and has a 
height that could accommodate two or more rows holes 98. 
Consequently, block 96 has an area that provides available 
locations for holes 98 that would allow for the combination 
of lateral (side to side at a ninety degree angle to longitudinal 
axis) as well as vertical (up and down along longitudinal axis 
82) positional adjustments of plate 92. Thus, the system of 
a cervical plate 92 and block(s) 96 allows for repositioning 
of plate 92 along a direction at any angle relative to a cage 
3O. 

0087 While blocks 86, 96 are shown with one hole 88, 
98, it should be appreciated that blocks with multiple holes 
88, 98, could be used with a plate 76, 84.92 without 
deviating from the present invention. 
0088. Furthermore, while a rectangular blocks are shown, 
blocks of any shape could be used without deviating from 
the invention. 
I0089. Each block 96 would be configured to be tightly 
received inside an opening 94 making intimate contact with 
the walls of opening 94 such that it would be restricted from 
movement parallel to longitudinal axis 82 and transverse to 
longitudinal axis 82. 
0090 Preferably, blocks 86 would have a shape and 
dimensions that corresponds to the shape and dimensions of 
opening 78 to obtain a tight fit. 
0091 Preferably, blocks 96 would have a shape and 
dimensions that correspond to the shape and dimensions of 
opening 94 to obtain a tight fit. 
0092 Referring now to FIGS. 14E and 14F, a block 85 
could include a cutaway or recess 87 according to another 
variation. Recess 87, preferably, would be an endless and 
continuous recess around block 85. Recess 87 would define 
a first section 89 that is tightly received in a slot 78 as 
explained above, and a second section 91 that would cover 
a larger area than slot 78, whereby block 85 would be 
prevented from being fully received in a slot 78. That is, the 
ledge created by recess 87 would engage the Surface Sur 
rounding slot 78 to restrict movement of block 85. 
0093. As illustrated in FIGS. 16E and 16F, block 95 could 
also include an endless and continuous recess 87 defining a 
first section 97 that is tightly received in an opening 94 as 
explained above and a second section 99 having an area 
larger than opening 99 to define a ledge that would make 
contact with the Surface Surrounding opening 94 to restrict 
movement of block 95 into opening 99. 
0094) Referring to FIGS. 14G and 14H, recess 87 may 
have a wall that tapers (not vertical) that may help insertion 
of first section 89 into a slot. 
0095 Referring to FIGS. 16G and 16H, recess 87 may 
have a wall that tapers (not vertical) that may help insertion 
of first section 97 into an opening 94. 
0096. It should be noted that first sections 89, 97 of 
blocks 85, 95 as shown in FIGS. 14G, 14H, 16G and 16H 
would still be large enough to make intimate contact with 
inner walls of a slot 78/an opening 94 to realize a tight fit as 
explained above. 
0097. To use plates 76, 84,92, a modified fixation com 
ponent 100 (FIG. 17) may be used that does not include 
anchor portions 54, 56, which are included with fixation 
component 44 shown in FIGS. 3A and 3B. In the variation 
shown in FIG. 17, anchor portions 54, 56 may be omitted 
while other features of fixation component 44 would be 
retained to realize fixation component 100. 
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0098. Optionally, a spring 102 could be provided 
between knob 50 and elongated bar 52 to bias knob 50. 
0099 FIG. 17 illustrates fixation screw 46 received in a 
hole, which could be hole 88.98 of any one of the adapter 
blocks 86, 96 discussed above. 
0100 Fixation component 100 could be used with the 
drill guide shown in FIG. 6 instead offixation component 44 
to realize a system according to another embodiment of the 
present invention. 
0101 Referring to FIG. 18A, a block 85, 95 could be 
used to temporarily fix a cervical plate 76, 84, 92 to a cage 
using either a fixation screw 46 or a fixation pin 95. FIG. 
18B illustrates using blocks 85, 95 having tapering-wall 
recesses 87 (FIGS. 14G, 14H, 16G, 16H). In both cases, 
fixation screw 46 could have an integrated spring 47 (FIG. 
3C). 
0102 Referring to FIG. 18C, a block 86.96 could be used 
to temporarily fix a cervical plate 76, 84, 92 to a cage 30 
using either a fixation screw 46 or a fixation pin 95. When 
used, fixation screw 46 could be provided with an integrated 
spring 47. 
0103) Thus, the systems disclosed herein allow a 
threaded or non-threaded fixation hole in a cervical spine 
cage/allograft to serve as a fixation point for temporary 
attachment of a cervical plate herein in order to optimize the 
placement of the plate as it relates to the Surrounding 
anatomy and to the cage. 
0104. The cervical plates disclosed include a feature that 
allows attachment to a fixation hole of a cage, and can be 
used with any and most forms of cervical locking mecha 
nisms. The blocks, for example, allow for asymmetrical 
positioning of a cervical plate relative to a cage using the 
same fixation point associated with the cage. The adapter 
blocks would allow medial lateral translation and superior/ 
inferior translation (FIG. 15). The asymmetrically (off 
center) positioned slots allow cephaled/candal movement of 
a cervical plate possible. 
0105. The system with blocks can be used in two different 
ways. 
0106 First, a block can be secured/received in the cor 
responding slot of a plate, and then the block can be secured 
to a cage in the manner described (FIGS. 18A and 18B). 
0107 Second, a block can be first secured to a cage and 
the plate may be then coupled to the block by fitting the slot 
of the plate to the block (FIG. 18C). Once the procedure is 
over, the block could be removed. In this example, the slot 
would have to be wide enough to allow the block and the 
fixation screw to pass. 
0108. In another embodiment, a fixation screw could be 
devised with a stem that is receivable in a slot and is 
dimensioned to frictionally couple with the slot to allow for 
fine medial and lateral adjustment of the position of the slot. 
Such a fixation screw would be designed to be removed once 
the cervical plate is installed in place. 
0109 Although the present invention has been described 
in relation to particular embodiments thereof, many other 
variations and modifications and other uses will become 
apparent to those skilled in the art. It is preferred, therefore, 
that the present invention be limited not by the specific 
disclosure herein, but only by the appended claims. 
What is claimed is: 
1. A system comprising a cervical plate configured to be 

mounted to an intervertebral cage having a front wall, the 
cervical plate comprising a body having a top edge, a bottom 
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edge and two side edges, at least one top eyelet located along 
said top edge, at least one bottom eyelet located along said 
bottom edge, a mounting section located between said top 
eyelet and said bottom eyelet, the mounting section being 
configured to be mounted to a corresponding reference 
feature at said front wall of said cage, said reference feature 
being located in a position to set a distance between one of 
said at least top eyelet and said at least bottom eyelet and an 
edge of said front wall to position at least one of said eyelets 
over a mounting location on a vertebra when said mounting 
section is mounted to said reference feature. 

2. A system according to claim 1, further comprising at 
least another top eyelet spaced from said at least one eyelet 
and located along said top edge, and at least another bottom 
eyelet spaced from said at least one bottom eyelet located 
along said bottom edge. 

3. A system according to claim 1, wherein said mounting 
section includes an eyelet. 

4. A system according to claim 1, wherein said mounting 
section includes a slot. 

5. A system according to claim 4, wherein said slot is 
off-centered. 

6. A system according to claim 4, wherein said slot is 
centered. 

7. A system according to claim 1, wherein said mounting 
section is configured to receive an adapter block having an 
opening therein to mount said cervical plate to said reference 
feature of said cage. 

8. A system according to claim 1, further comprising 
another mounting section configured to be mounted to said 
reference feature at said front wall of said cage, said 
reference feature being located in a position to set another 
distance between one of said at least top eyelet and said at 
least bottom eyelet and an edge of said front wall to position 
at least one of said eyelets over a mounting location on a 
vertebra when said another mounting section is mounted to 
said reference feature, said another distance being different 
than said distance. 

9. A system according to claim 8, wherein said mounting 
section includes an eyelet and said another mounting section 
includes an eyelet. 

10. A system according to claim 8, wherein said mounting 
section includes a slot and said another mounting section 
includes a slot. 
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11. A system according to claim 10, wherein said slots are 
off-centered. 

12. A system according to claim 10, wherein said slots are 
centered. 

13. A system according to claim 8, wherein mounting 
section includes a feature selected from a group consisting 
of an eyelet, an off-centered slot, and a centered slot, and 
said another mounting section includes a feature selected 
from a group consisting of an eyelet, an off-centered slot, 
and a centered slot. 

14. A system according to claim 8, wherein said mounting 
section includes an opening that receives an adapter block 
having an opening therein to mount said cervical plate to 
said reference feature of said cage, and said another mount 
ing section includes an opening configured to receive said 
adapter block. 

15. A system according to claim 1, further comprising a 
fixation component that includes a screw receivable in an 
opening defined in said mounting section and a hole defined 
in said front wall to mount said cervical plate to said cage. 

16. A system according to claim 15, wherein said fixation 
component includes at least an anchor spaced from said 
opening and configured to be received in a corresponding 
slot defined in said front wall of said cage. 

17. A system according to claim 15, wherein said fixation 
component includes two spaced anchors, wherein said 
anchors are either configured to be received in respective 
slots defined in said front wall of said cage, or spaced to grip 
said side edges of said body. 

18. A system according to claim 15, further comprising a 
drill guide having at least one cannula configured to register 
with at least one of said eyelets, wherein said fixation 
component is supported by said drill guide at a location 
spaced from said cannula. 

19. A method of installing a cervical plate as claimed in 
claim 1 comprising mounting said mounting section of said 
cervical plate to said front wall of said cage after said cage 
is positioned between two vertebras, drilling a hole into one 
of said vertebras through one of said eyelets, mounting said 
body to said one of said vertebras by inserting a screw into 
said one of said eyelets and said hole in said one of said 
vertebras, and dismounting said mounting section. 

k k k k k 


