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COMBINED SPINAL INTERBODY AND PLATE

ASSEMBLIES

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to spinal implants for the stabilization,

distraction, support and/or the promotion of bone fusion between adjacent

vertebrae of the spine.

Background Information

Because of disease, injury or deformity the disc that is between

adjacent vertebrae of the human spine may become damaged.

Additionally, the disc may simply deteriorate due to age or congenital

defect. In these and in other circumstances, one or more vertebrae may

become compressed or otherwise damaged. Moreover, the vertebrae

can become too closely spaced which causes an undesired abnormal

curvature of the spine. Such conditions may also cause a nerve to be

pinched, creating pain, numbness and/or other symptoms. In these

situations it is then necessary to provide support and/or alignment to and

between adjacent vertebrae of the patient's spine. This is generally

accomplished through spinal surgery.

With spinal surgery, one or more spinal implants, spacers,

intervertebral devices or interbody devices (collectively, spinal spacers)

are placed between adjacent vertebrae once the disc has been removed.

This provides proper spacing of the vertebrae. The spinal spacer may

also promote fusion between the adjacent vertebrae.

Once the spinal spacer has been implanted into the intervertebral

space, it is important that the spinal spacer remain in its implanted

position. In addition to remaining in place, the spinal spacer must also be



able to handle the load that is imparted thereto from the adjacent

vertebrae.

Accordingly, there exists a need for a spinal spacer that remains in

place once implanted and provides stabilization and torsional resistance

to promote fusion.

SUMMARY OF THE INVENTION

The present invention is a spinal prosthesis or implant comprising a

combined spinal interbody spacer and plate assembly. The combined

spinal interbody spacer and plate assembly provides stabilization and

torsional resistance to promote fusion of adjacent vertebrae of the spine.

The interbody spacer of the combined spinal interbody spacer and

plate assembly is configured for placement within an intervertebral space

between adjacent vertebrae previously occupied by a spinal disc. The

spinal plate thereof is configured for attachment to anterior sides of the

adjacent vertebrae (either on or within the vertebrae).

The spinal plate may dynamize, adjust or translate relative to the

interbody spacer, or it may be static or fixed relative to the interbody

spacer. Movement of the spinal plate allows it to be affixed to the

vertebrae in various positions and/or allow movement post installation.

The spinal plate may be positioned to provide initial compression of the

vertebrae, allow or not allow post installation compression or provide

other post installation movement. Accordingly, the spinal plate may

further translate during further vertebral movement (e.g. compression)

depending on the initial fixation position thereof.

In one form, the spinal plate is defined by first and second spine

plates or plate portions that are coupled to one another to allow rotation

about each other. Rotation provides for variable spine plate positioning

and/or relative motion of the plates post installation. In one form, the first



and second spine plates are coupled via a pin to allow rotation about each

other. Ends of the first and second spine plates are received in/by the

interbody spacer, while the pin extends through the interbody spacer to fix

the first and second spine plates to the interbody spacer.

The pin may be retained by the interbody spacer so as to allow an

anterior/posterior sliding motion between the pin and the interbody spacer

such that the position of the interbody spacer within the intervertebral

space does not change when the first and second spine plates rotate

during compression of the adjacent vertebrae.

The spine plates may be mounted relative to or on the adjacent

vertebrae to either allow rotation of the plates or not allow rotation of the

plates during compression of the adjacent vertebrae. If the spine plates

are mounted to the adjacent vertebrae when in a fully rotated, translated

or open position, the spine plate can rotate further when the adjacent

vertebrae are compressed. If the spine plates are mounted to the

adjacent vertebrae when in a fully non rotated, translated or closed

position, the spine plates cannot rotate when the adjacent vertebrae are

compressed.

The first and second spine plates may optionally include mating

ratchet features so that the position of the first and second plates is

locked between intervals of translation while the adjacent vertebrae are

always compressing on the interbody spacer. The mating ratchet features

may be positioned on arms of the first and second spine plates.

In another form, the spinal plate is defined by first and second

spine plates or plate portions that are movably retained by the interbody

spacer. Such movement may be independent. The spine plates are

coupled to the interbody spacer for superior/inferior movement relative

thereto. In one form of this embodiment, each spine plate has tangs on

both lateral sides of the plate body, each tang of which is movably

connected to the interbody spacer. In a static form of the invention, the



tangs are rendered immobile so as to prevent translation of either or both

of the spine plates.

In all cases, the first and second spine plates each have one, two

or more screw holes for accepting a bone screw for fixing the spine plates

to the adjacent vertebrae.

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned and other features, advantages and/or

objects of this invention, and the manner of attaining them, will become

apparent and the invention itself will be better understood by reference to

the following description of embodiments of the invention taken in

conjunction with the accompanying drawings, wherein:

Fig. 1 is a perspective view of an embodiment of a combined spinal

interbody and plate fashioned in accordance with the present principles,

the spine plate formed as a two-screw alignment/tension spine plate and

shown in an open or dynamized position;

Fig. 2 is a front (anterior) view of the open combined spinal

interbody and two-screw alignment/tension spine plate of Fig. 1;

Fig. 3 is a side view of the open combined spinal interbody and

two-screw alignment/tension spine plate of Fig. 1 taken along line 3-3 of

Fig. 2;

Fig. 4 is a sectional view of the open combined spinal interbody

and two-screw alignment/tension spine plate of Fig. 1 taken along line 4-4

of Fig. 2;

Fig. 5 is an enlarged portion of the sectional view of Fig. 4 taken

along circle 5-5 thereof;

Fig. 6 is a front (anterior) view of the combined spinal interbody

and two-screw alignment/tension spine plate of Fig. 1 shown in a closed

or un-dynamized position;

Fig. 7 is a side view of the closed combined spinal interbody and



two-screw alignment/tension spine plate of Fig. 6 taken along line 7-7

thereof;

Fig. 8 is a sectional view of the closed combined spinal interbody

and two-screw alignment/tension spine plate of Fig. 6 taken along line 8-8

thereof;

Fig. 9 is an enlarged portion of the sectional view of Fig. 8 taken

along circle 9-9 thereof;

Fig. 10 is a perspective view of an embodiment of a combined

spinal interbody and plate fashioned in accordance with the present

principles, the spinal plate formed as a four-screw alignment/tension spine

plate and shown in an open or dynamized position;

Fig. 11 is a front (anterior) view of the open combined spinal

interbody and four-screw alignment/tension spine plate of Fig. 10;

Fig. 12 is a side view of the open combined spinal interbody and

four-screw alignment/tension spine plate of Fig. 10 taken along line 12-12

of Fig. 11;

Fig. 13 is a sectional view of the open combined spinal interbody

and four-screw alignment/tension spine plate of Fig. 10 taken along line

13-1 3 of Fig. 11;

Fig. 14 is a front (anterior) view of an embodiment of another

combined spinal interbody and plate fashioned in accordance with the

present principles, the spinal plate formed as a four-screw

alignment/tension spine plate and shown in an open or dynamized

position;

Fig. 15 is a side view of the open combined spinal interbody and

four-screw alignment/tension spine plate of Fig. 14 taken along line 15-15

of Fig. 14;

Fig. 16 is a perspective view of the open combined spinal interbody

and four-screw alignment/tension spine plate of Fig. 14;

Fig. 17 is a front (anterior) view of the combined spinal interbody

and four-screw alignment/tension spine plate of Figs. 14-16 but shown in

a closed or un-dynamized position;



Fig. 18 is a side view of the closed combined spinal interbody and

four-screw alignment/tension spine plate of Fig. 17 taken along line 18-18

of Fig. 17;

Fig. 19 is a perspective view of the closed compressed combined

spinal interbody and four-screw alignment/tension spine plate of Fig. 17;

Fig. 20 is a front (anterior) view of an embodiment of a static

combined spinal interbody and plate fashioned in accordance with the

present principles, the spinal plate formed as a four-screw

alignment/tension spine plate;

Fig. 2 1 is a side view of the static combined spinal interbody and

four-screw alignment/tension spine plate of Fig. 20 taken along line 2 1-21

thereof;

Fig. 22 is a perspective view of the static combined spinal

interbody and four-screw alignment/tension spine plate of Fig. 20; and

Fig. 23 is a perspective view of another combined spinal interbody

and plate fashioned in accordance with the present principles, the spinal

plate formed as a four-screw alignment/tension plate and shown in an

open or dynamized position.

Like reference numerals indicate the same or similar parts

throughout the several figures.

A description of the features, functions and/or configuration of the

components depicted in the various figures will now be presented. It

should be appreciated that not all of the features of the components of the

figures are necessarily described. Some of these non-discussed features,

if any, as well as discussed features are inherent from the figures. Other

non-discussed features may be inherent in component geometry and/or

configuration.



DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

Referring to Figs. 1-9, there is depicted various views of an

embodiment of a spinal prosthesis comprising a combined spinal

interbody and plate fashioned in accordance with the present principles.

The present spinal prosthesis may also be described as an intervertebral

spinal spacer and spine plate assembly. The present spinal prosthesis

may also be described in other manners and/or nomenclatures. The

present spinal prosthesis provides stabilization and torsional resistance to

promote fusion of adjacent vertebrae of the spine.

The intervertebral spinal spacer and spine plate assembly,

generally designated 10 (the "assembly 10"), is a two-screw spine plate

embodiment wherein a single screw is used in each adjacent vertebrae

for mounting thereof. The assembly 10 is characterized by an

intervertebral spinal spacer (intervertebral spacer) 12 and a spine plate

14. The intervertebral spacer 12 is formed of a body 18 that is sized and

configured for reception in an intervertebral space between adjacent

vertebrae in which a spinal disc was previously situated. The body 18 is

thus designed to fit within an intervertebral space. In the present

embodiment, the body 18 is generally disc-shaped. It should be

appreciated that the body 18 may be configured differently while adhering

to the present principles.

The body 18 has a first side 20, a second side 22, a posterior end

27, an anterior end 23, a first lateral side 19 and a second lateral side 2 1 ,

the nomenclature first and second being arbitrary. The first side 20 may

be considered the superior side while the second side 22 may be

considered the inferior side. It should be appreciated, however, that the

second side may be considered the superior side while the first side may

be considered the inferior side. Hereinafter, however, the first side 20 will

be considered the superior side while the second side 22 will be

considered the inferior side. The body 18 includes first and second



cavities 24, 25 that extend from and between the first and second sides

20, 22.

As best seen in Figs. 3 and 4, the first side 20 slopes downwardly

from the anterior end 23 to the posterior end 27 of the body 18 while the

second side 22 slopes upwardly from the anterior end 23 to the posterior

end 27 to define a wedge shape. It should be appreciated, however, that

the body 18 may not be necessarily wedge-shaped, but instead have a

parallel or reversed wedge-shape configuration. Other configurations are

contemplated. The first side 20 has a plurality of teeth that are configured

so as to slant or angle in the anterior direction. Likewise, the second side

22 has a plurality of teeth that are configured so as to slant or angle in the

anterior direction. When installed in the intervertebral space of adjacent

vertebrae from the anterior side to the posterior side, the teeth provide an

anti back-out mechanism. The body 18 also includes a bore 28 that

extends from and between the first and second lateral sides 19, 2 1 of the

body 18 . A pin 34 is disposed in the bore 28 and likewise extends from

and between the first and second lateral sides 19, 2 1 of the body 18. As

described in detail below, the pin 34 pivotally holds the spine plate

construct 14 and particularly, the first and second spine plate portions 36

and 42 thereof within a cavity 26 of the body 18, the cavity 26 provided in

the anterior end 23 of the body 18 .

The spine plate 14 is characterized by a first spine plate portion 36

and a second spine plate portion 42, with the nomenclature first and

second again being arbitrary. The first spine plate portion 36 has a bone

screw boss 4 1 having a tapered bore 45 that is sized and configured to

receive the head 3 1 of a bone screw 16 and to allow the axial positioning

of the threaded shank 30 of the bone screw 16 to be variable relative to

the bone screw boss 4 1 . The head 3 1 of the bone screw 16 is shown with

a configured socket 32. The second spine plate portion 42 has a bone

screw boss 44 having a tapered bore 46 that is sized and configured to



receive the head 3 1 of a bone screw 16 and to allow the axial positioning

of the threaded shank 30 of the bone screw 16 to be variable relative to

the bone screw boss 45. It should be appreciated that the bore 46 may

be sized and configured for a fixed axial position of the bone screw.

The first spine plate portion 36 has a first angled arm 38 extending

from one side of the bone screw boss 4 1 and a second angled arm 39

extending from another side of the bone screw boss 4 1. The arms 38 and

39 form forks or tines of the first spine plate portion 36. A slot 40 is thus

defined between the first and second angled arms 38, 39. The second

spine plate portion 42 has an angled arm 43 extending from a middle of

the bone screw boss 44. The spine plate 14 comprises the coupled first

and second spine plate portions 36, 42. Particularly, the angled arm 43 of

the second spine plate portion 42 extends through the slot 40 between the

first and second arms 38, 39 of the first spine plate portion 36 and is

pivotally coupled (i.e. hinged) to the first and second arms 38, 39 via the

pin 34 (see, e.g. Figs. 4 and 5). Other manners of providing a pivoting

spine plate may be used and are contemplated.

The spine plate 14 is thus received in the intervertebral spacer 12

by the reception of the arms 38, 39 and 43 in the cavity 26 of the

intervertebral spacer 12 and retained by the pin 34. The first and second

spine plate portions 36, 42 are thus free to rotate about the pin 34 in order

to properly position the corresponding bone screw bosses 4 1, 44 relative

to the adjacent vertebrae for securing the plate portions onto the adjacent

vertebrae. The slot 34 is sized to allow anterior/posterior movement of

the spine plate 14 relative to the intervertebral spacer 12 . It should be

appreciated however, that the slot 34 may be sized to not allow such

movement.

The spinal prosthesis 10 of Figs. 1-5 is shown in a generally fully

extended, translated, rotated, open or dynamized position. In this

position, the first and second spine plate portions 36, 42 are pivoted or



rotated away from each other the most that they can be rotated while still

being associated with the intervertebral spacer 12 (i.e. the first spine plate

portion 36 being rotated in the counterclockwise direction with the second

spine plate portion 42 being rotated in the clockwise direction the most

that the spine plate portions 36 and 42 can rotate).

When installed in this position, the spine plate 14 (the spine plate

portions 36 and 42) allow vertebral compression. Particularly, there is

movement, compression or dynamization allowed between the spine plate

portions and the intervertebral spacer.

In contrast to the position of the spinal prosthesis 10 of Figs. 1-5,

Figs. 6-9 depict the spinal prosthesis 10 in a generally fully compressed,

non-translated, non-rotated, closed or un-dynamized position. In this

position, the first and second spine plate portions 36, 42 are pivoted or

rotated toward each other the most that they can be rotated while still

being associated with the intervertebral spacer 12 (i.e. the first spine plate

portion 36 being rotated in the counterclockwise direction with the second

spine plate portion 42 being rotated in the clockwise direction the most

that the spine plate portions 36 and 42 can rotate).

When installed in this position, the spine plate 14 (the spine plate

portions 36 and 42) does not allow vertebral compression. Particularly,

there is no further compression movement or dynamization allowed

between the spine plate portions (i.e. they cannot close any more relative

to one another).

Referring to Figs. 10-1 3, there is depicted various views of an

embodiment of a spinal prosthesis comprising a combined spinal

interbody and plate fashioned in accordance with the present principles.

The present spinal prosthesis may also be described as an intervertebral

spinal spacer and spine plate assembly. The present spinal prosthesis

may also be described in other manners and/or nomenclatures. The



present spinal prosthesis provides stabilization and torsional resistance to

promote fusion of adjacent vertebrae of the spine.

The intervertebral spinal spacer and spine plate assembly,

generally designated 50 (the "assembly 50"), is a four-screw spine plate

embodiment wherein two screws are used in each adjacent vertebrae for

mounting thereof. The assembly 50 is characterized by an intervertebral

spinal spacer (intervertebral spacer) 12 and a spine plate 52. The

intervertebral spacer 12 is the same as that described above with respect

to the embodiment of Figs. 1-9 and thus reference is made thereto for an

understanding thereof.

The spine plate 52 is characterized by a first spine plate portion 54

and a second spine plate portion 56, with the nomenclature first and

second again being arbitrary. The first spine plate portion 54 is defined by

a plate 55 having two bone screw bosses each having a tapered bore that

is sized and configured to receive the head 3 1 of a bone screw 16 and to

allow the axial positioning of the threaded shank 30 of the bone screw 16

to be variable relative to the bone screw bosses and thus the plate 55 (not

necessarily variable; can also be fixed). The second spine plate portion

56 is defined by a plate 57 having two bone screw bosses each having a

tapered bore that is sized and configured to receive the head 3 1 of a bone

screw 16 and to allow the axial positioning of the threaded shank 30 of the

bone screw 16 to be variable relative to the bone screw bosses and thus

the plate 57.

The first spine plate portion 54 has a first angled arm 58 extending

from one side of the plate 55 and a second angled arm 59 extending from

another side of the plate 55; the arms 58, 59 forming forks or tines. A slot

60 is defined between the first and second angled arms 58, 59. The

second spine plate portion 56 has an angled arm 62 extending from a

middle of the plate 57. The spine plate 14 comprises the coupled first and

second spine plate portions 54, 56. Particularly, the angled arm 62 of the



second spine plate portion 56 extends through the slot 60 between the

first and second arms 58, 59 of the first spine plate portion 54 and is

pivotally coupled (i.e. hinged) to the first and second arms 58, 59 via the

pin 34 (see, e.g. Fig. 13).

The spine plate construct 52 is thus received in the intervertebral

spacer 12 by the reception of the arms 58, 59 and 62 in the cavity 26 of

the intervertebral spacer 12 and retained by the pin 34. The first and

second spine plate portions 54, 56 are thus free to rotate about the pin 34

in order to properly position the corresponding bone screw bosses/plates

55, 57 relative to the adjacent vertebrae for securing the plate portions

onto the adjacent vertebrae. The slot 34 is sized to allow

anterior/posterior movement of the spine plate 52 relative to the

intervertebral spacer 12. It should be appreciated however, that the slot

34 may be sized to not allow such movement.

The spinal prosthesis 50 of Figs. 10-13 is shown in a generally fully

extended, translated, rotated, open or dynamized position. In this

position, the first and second spine plate portions 54, 56 are pivoted or

rotated away from each other the most that they can be rotated while still

being associated with the intervertebral spacer 12 (i.e. the first spine plate

portion 54 being rotated in the counterclockwise direction with the second

spine plate portion 56 being rotated in the clockwise direction the most

that the spine plate portions 54 and 56 can rotate).

When installed in this position, the spine plate 52 (the spine plate

portions 54 and 56) allow vertebral compression. Particularly, there is

movement, compression or dynamization allowed between the spine plate

portions and the intervertebral spacer.

In another embodiment of the design, two plates are attached to

the intervertebral spacer via two pins that extend from the superior to

inferior surfaces of the spacer. The plates are allowed to translate along

the pins or dynamize to accommodate subsidence within the disc space.



In the form shown, the screws are contained within disc space and can be

screwed into the superior and inferior faces of the vertebral bodies. In

another form, the screws can be screwed into anterior faces of the

vertebral bodies.

Referring now to Figs. 14-1 6, there is depicted various views of

another embodiment of a spinal prosthesis comprising a combined spinal

interbody and plate fashioned in accordance with the present principles.

The present spinal prosthesis may also be described as an intervertebral

spacer and spine plate assembly. The present spinal prosthesis may also

be described in other manners and/or nomenclatures. The present spinal

prosthesis provides stabilization and torsional resistance to promote

fusion of adjacent vertebrae of the spine.

The interbody and spine plate assembly, generally designated 70

(the "assembly 70"), is a four-screw spine plate embodiment wherein two

screws are used in each adjacent vertebrae for mounting thereof. The

assembly 70 is characterized by an interbody 72 and a spine plate 74.

The interbody 72 is formed of a body 75 that is sized and configured for

reception in an interbody space. The body 75 is thus designed to fit within

an interbody space. In the present embodiment, the body 75 is generally

D-shaped or semi disc-shaped. It should be appreciated that the body 75

may be configured differently while adhering to the present principles.

The body 75 has a first side 78, a second side 79, a posterior end

76, an anterior end 77, a first lateral side 102 and a second lateral side

103, the nomenclature first and second being arbitrary. The first side 78

may be considered the superior side while the second side 79 may be

considered the inferior side. It should be appreciated, however, that the

second side may be considered the superior side while the first side may

be considered the inferior side. Hereinafter, however, the first side 78 will

be considered the superior side while the second side 79 will be

considered the inferior side. The body 75 includes first and second



cavities 108, 109 that extend from and between the first and second sides

78, 79.

As best seen in Fig. 15, the first side 78 slopes slightly downwardly

from the anterior end 77 to the posterior end 76 of the body 75 while the

second side 79 slopes slightly upwardly from the anterior end 77 to the

posterior end 76 to define a wedge shape. It should be appreciated,

however, that the body 75 may not be necessarily wedge-shaped, but

instead have a parallel or reversed wedge-shape configuration. Other

configurations are contemplated. The first side 78 has a plurality of teeth

that are configured so as to slant or angle in the anterior direction.

Likewise, the second side 79 has a plurality of teeth that are configured so

as to slant or angle in the anterior direction. When installed in the

intervertebral space of adjacent vertebrae from the anterior side to the

posterior side, the teeth provide an anti back-out mechanism.

The body 75 also includes a first upper flange 82 that extends in

the posterior direction from the first lateral side 102 of the body 75 and a

first lower flange 84 that extends in the posterior direction from the first

lateral side 102 of the body 75. A vertical bore 83 extends through the

first upper flange 82 while a vertical bore 85 extends through the first

lower flange 84. A pin, dowel, rod or the like 90 extends through the first

upper flange bore 83 and the first lower flange bore 85.

The body 75 further includes a second upper flange 86 that

extends in the posterior direction from the second lateral side 103 of the

body 75 and a second lower flange 88 that extends in the posterior

direction from the second lateral side 103 of the body 75. A vertical bore

87 extends through the second upper flange 86 while a vertical bore (not

seen) extends through the second lower flange 88. A pin, dowel, rod or

the like 9 1 extends through the second upper flange bore 86 and the

second lower flange bore (not seen).



A space 80 is defined between the first upper flange 82 and the

first lower flange 84. The space 80 provides an area of translation for one

side of the spine plate 74. A space 8 1 is defined between the second

upper flange 86 and the second lower flange 88. The space 8 1 provides

an area of translation for another side of the spine plate 74. In this

manner, the spine plate 74 can provide for dynamization.

The spine plate 74 is characterized by a first spine plate portion 94

and a second spine plate portion 96, with the nomenclature first and

second again being arbitrary. The first spine plate portion 94 has a first

configured bone screw bore 98 that is sized and configured to receive the

head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 98. The first spine plate portion 94 has a second

configured bone screw bore 99 that is sized and configured to receive the

head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 98. It should be appreciated that the bone screw bores

98, 99 may be configured to provide a fixed angle and/or positioning of

the bone screw 16 therein.

The second spine plate portion 96 has a first configured bone

screw bore 100 that is sized and configured to receive the head 3 1 of a

bone screw 16 and to allow the axial positioning of the threaded shank 30

of the bone screw 16 to be variable relative to the bone screw bore 100.

The second spine plate portion 96 has a second configured bone screw

bore 10 1 that is sized and configured to receive the head 3 1 of a bone

screw 16 and to allow the axial positioning of the threaded shank 30 of the

bone screw 16 to be variable relative to the bone screw bore 10 1 . It

should be appreciated that the bone screw bores 100, 10 1 may be

configured to provide a fixed angle and/or positioning of the bone screw

16 therein.



The first spine plate portion 94 has a first tang 104 on a first lateral

side thereof (proximate the lateral side 102 of the body 75) and a second

tang 106 on a second lateral side thereof (proximate the lateral side 103

of the body 75). The first tang 104 includes a bore 111 that is sized to fit

about pin 90. The second tang 106 includes a bore therein (not seen)

that is sized to fit about the pin 9 1 . In this manner, the first plate portion

94 may translate, move or dynamize in the superior/inferior direction.

The second spine plate portion 96 has a first tang 105 on a first

lateral side thereof (proximate the lateral side 102 of the body 75) and a

second tang 107 on a second lateral side thereof (proximate the lateral

side 103 of the body 75). The first tang 105 includes a bore 113 that is

sized to fit about pin 90. The second tang 106 includes a bore therein

(not seen) that is sized to fit about the pin 9 1 . In this manner, the second

plate portion 96 may translate, move or dynamize in the superior/inferior

direction in the same manner as first plate portion 94.

The spine plate 74 is thus retained by the interbody 72 through

capture of the tangs 104, 105, 106, 107 by the pins 90, 9 1 . The first and

second spine plate portions 64, 96 are thus free to move or translate

on/along the length of the pins 90, 9 1 in the superior/inferior direction in

order to properly position the corresponding bone screw bosses 98, 99,

100, 10 1 relative to the adjacent vertebrae for securing the plate portions

onto the adjacent vertebrae. Each spine plate portion 94, 96 has an

independent fully open, extended, moved, translated or un-dynamized

position such as depicted in the figures when the tangs 104, 105, 106,

107 are closest the respective flanges 82, 84, 86, 88 of the body 75.

The spinal prosthesis 70 of Figs. 14-16 is thus shown in a generally

fully extended, translated, moved, open or dynamized position. In this

position, both of the first and second spine plate portions 94, 96 are

translated away from each other the most axial distance that they can.

When installed in this position, the spine plate 74 (the spine plate portions



94 and 96) allow vertebral compression. Particularly, there is movement,

compression or dynamization allowed between the spine plate portions.

In contrast to the position of the spinal prosthesis 70 of Figs. 14-16,

Figs. 17-1 9 depict the spinal prosthesis 70 in a generally fully

compressed, non-translated, non-moved, closed or un-dynamized

position. In this position, the first and second spine plate portions 94, 96

are translated toward each other the most that they can be moved.

When installed in this position, the spine plate portions 94, 96 do

not allow vertebral compression; therefore, the interbody 52 takes more of

the load relative to the spine plate 74. Particularly, there is no further

compression movement or dynamization allowed between the spine plate

portions and the interbody (i.e. they can spread out relative to one

another).

Figs. 6-9 depict the spinal prosthesis 10 in a generally fully

compressed, non-translated, non-rotated, closed or un-dynamized

position. In this position, the first and second spine plate portions 36, 42

are pivoted or rotated toward each other the most that they can be rotated

while still being associated with the intervertebral spacer 12 (i.e. the first

spine plate portion 36 being rotated in the counterclockwise direction with

the second spine plate portion 42 being rotated in the clockwise direction

the most that the spine plate portions 36 and 42 can rotate).

When installed in this position, the spine plate 14 (the spine plate

portions 36 and 42) does not allow vertebral compression. Particularly,

there is no further compression movement or dynamization allowed

between the spine plate portions (i.e. they cannot close any more relative

to one another).

Referring now to Figs. 20-22, there is depicted various views of

another embodiment of a spinal prosthesis comprising a combined, static

stand-alone spinal interbody assembly fashioned in accordance with the



present principles. The present stand-alone spinal interbody assembly,

generally designated 120, provides stabilization and torsional resistance

to promote fusion of adjacent vertebrae of the spine. In Figs. 20-22, the

spinal prosthesis 120 is a static stand-alone prosthesis wherein the plates

do not translate.

The static, stand-alone interbody assembly 120 is a four-screw

spine plate embodiment wherein two screws are used in each adjacent

vertebrae for mounting thereof. The assembly 120 is characterized by an

interbody 122 and a spine plate 124. The interbody 124 is formed of a

body 125 that is sized and configured in larger proportion than the

previous interbodies/intervertebral spacers, for reception in an interbody

space. The body 125 is thus designed to fit within an interbody space. In

the present embodiment, the body 125 is generally D-shaped or semi

disc-shaped. It should be appreciated that the body 125 may be

configured differently while adhering to the present principles.

The body 125 has a first side 128, a second side 129, a posterior

end 126, an anterior end 127, a first lateral side 140 and a second lateral

side 142, the nomenclature first and second being arbitrary. The first side

128 may be considered the superior side while the second side 129 may

be considered the inferior side. It should be appreciated, however, that

the second side may be considered the superior side while the first side

may be considered the inferior side. Hereinafter, however, the first side

128 will be considered the superior side while the second side 129 will be

considered the inferior side. The body 125 includes first and second

cavities 162, 164 that extend from and between the first and second sides

128, 129.

As best seen in Fig. 2 1 , the first side 128 slopes slightly

downwardly from the anterior end 127 to the posterior end 126 of the

body 125 while the second side 129 slopes slightly upwardly from the

anterior end 127 to the posterior end 126 to define a wedge shape. It



should be appreciated, however, that the body 125 may not be

necessarily wedge-shaped, but instead have a parallel or reversed

wedge-shape configuration. Other configurations are contemplated. The

first side 128 has a plurality of teeth that are configured so as to slant or

angle in the anterior direction. Likewise, the second side 129 has a

plurality of teeth that are configured so as to slant or angle in the anterior

direction. When installed in the intervertebral space of adjacent vertebrae

from the anterior side to the posterior side, the teeth provide an anti back-

out mechanism.

The body 125 also includes a first upper flange 132 that extends in

the posterior direction from the first lateral side 140 of the body 125 and a

first lower flange 134 that extends in the posterior direction from the first

lateral side 140 of the body 125. A vertical bore 133 extends through the

first upper flange 132 while a vertical bore 135 extends through the first

lower flange 134. A pin, dowel, rod or the like 153 extends through the

first upper flange bore 133 and the first lower flange bore 135.

The body 125 further includes a second upper flange 136 that

extends in the posterior direction from the second lateral side 142 of the

body 125 and a second lower flange 138 that extends in the posterior

direction from the second lateral side 142 of the body 125. A vertical bore

137 extends through the second upper flange 136 while a vertical bore

(not seen) extends through the second lower flange 138. A pin, dowel,

rod or the like (not seen) extends through the second upper flange bore

136 and the second lower flange bore (not seen) in like manner to pin

153.

A space 130 is defined between the first upper flange 132 and the

first lower flange 134. The space 130 provides an area of translation for

one side of each spine plate portion 144, 146. A space 13 1 is defined

between the second upper flange 136 and the second lower flange 138.

The space 13 1 provides an area of translation for another side of the



spine plate portions 144, 146. While described below in more detail, the

movement of the spine plate portions 144, 146 are rendered immobile or

are limited in translation.

The spine plate 124 is characterized by a first spine plate portion

144 and a second spine plate portion 146, with the nomenclature first and

second again being arbitrary. The first spine plate portion 144 has a first

configured bone screw bore 156 that is sized and configured to receive

the head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 156. The first spine plate portion 144 has a second

configured bone screw bore 157 that is sized and configured to receive

the head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 157. It should be appreciated that the bone screw bores

156, 157 may be configured to provide a fixed angle and/or positioning of

the bone screw 16 therein.

The second spine plate portion 146 has a first configured bone

screw bore 158 that is sized and configured to receive the head 3 1 of a

bone screw 16 and to allow the axial positioning of the threaded shank 30

of the bone screw 16 to be variable relative to the bone screw bore 158.

The second spine plate portion 136 has a second configured bone screw

bore 159 that is sized and configured to receive the head 3 1 of a bone

screw 16 and to allow the axial positioning of the threaded shank 30 of the

bone screw 16 to be variable relative to the bone screw bore 159. It

should be appreciated that the bone screw bores 158, 159 may be

configured to provide a fixed angle and/or positioning of the bone screw

16 therein.

The first spine plate portion 144 has a first tang 148 on a first

lateral side thereof (proximate the lateral side 140 of the body 125) and a

second tang 149 on a second lateral side thereof (proximate the lateral



side 142 of the body 125). The first tang 148 includes a bore 166 that is

sized to fit about pin 153. The second tang 149 includes a bore therein

(not seen) that is sized to fit about a pin (not seen). In this manner, the

first plate portion 144 may translate, move or dynamize in the

superior/inferior direction if made possible.

The second spine plate portion 146 has a first tang 150 on a first

lateral side thereof (proximate the lateral side 140 of the body 125) and a

second tang 15 1 on a second lateral side thereof (proximate the lateral

side 142 of the body 125). The first tang 150 includes a bore 168 that is

sized to fit about pin 153. The second tang 15 1 includes a bore therein

(not seen) that is sized to fit about the pin (not seen). In this manner, the

second plate portion 146 may translate, move or dynamize in the

superior/inferior direction in the same manner as first plate portion 144 if

made possible.

The spine plate 124 is thus retained by the interbody 122 through

capture of the tangs 148, 149, 150, 15 1 by the respective pins (not

shown). The first and second spine plate portions 144, 146 are thus free

to move or translate on/along the length of the pins in the superior/inferior

direction if permitted. However, a first washer 152 is positioned on the pin

153 between the tang 148 of the first spine plate portion 144 and the tang

150 of the second spine plate portion 146. The first washer 152 is

generally cylindrical and is sized to prohibit movement of the tangs 148,

150 and thus the first lateral sides of the first and second spine plate

portions 144, 146. Moreover, a second washer 154 is positioned on the

pin (not seen) between the tang 149 of the first spine plate portion 144

and the tang 15 1 of the second spine plate portion 146. The second

washer 154 is generally cylindrical and is sized to prohibit movement of

the tangs 149, 15 1 and thus the second lateral sides of the first and

second spine plate portions 144, 146. Thus, the spine plate 124 is in a

static, fully open, extended, moved, translated or un-dynamized position.



In this position, both of the first and second spine plate portions

144, 146 are translated away from each other the most axial distance that

they can. When installed in this position, retention of the spine plate

portions 144 and 146 prohibit vertebral compression; therefore, vertebral

spacing is retained and/or the spine plate 124 shares the load with the

interbody 122. Particularly, there is no further extension movement or

dynamization allowed between the spine plate portions and the interbody

(i.e. they cannot spread out any more relative to one another). It should

be appreciated that the washers 152, 154 may be made axially smaller to

permit limited movement of the plates.

Referring now to Fig. 23, there is depicted various views of another

embodiment of a spinal prosthesis comprising a combined, dynamic

stand-alone spinal interbody assembly fashioned in accordance with the

present principles. The present stand-alone spinal interbody assembly,

generally designated 170, provides stabilization and torsional resistance

to promote fusion of adjacent vertebrae of the spine.

The dynamic, stand-alone interbody assembly 170 is a four-screw

spine plate embodiment wherein two screws are used in each adjacent

vertebrae for mounting thereof. The assembly 170 is characterized by an

interbody 122 and a spine plate 124. The interbody 124 is formed of a

body 125 that is sized and configured in larger proportion than the

previous interbodies/intervertebral spacers, for reception in an interbody

space. The body 125 is thus designed to fit within an interbody space. In

the present embodiment, the body 125 is generally D-shaped or semi

disc-shaped. It should be appreciated that the body 125 may be

configured differently while adhering to the present principles.

The body 125 has a first side 128, a second side 129, a posterior

end 126, an anterior end 127, a first lateral side 140 and a second lateral

side 142, the nomenclature first and second being arbitrary. The first side

128 may be considered the superior side while the second side 129 may



be considered the inferior side. It should be appreciated, however, that

the second side may be considered the superior side while the first side

may be considered the inferior side. Hereinafter, however, the first side

128 will be considered the superior side while the second side 129 will be

considered the inferior side. The body 125 includes first and second

cavities 162, 164 that extend from and between the first and second sides

128, 129.

While not seen in the figures, the first side 128 slopes slightly

downwardly from the anterior end 127 to the posterior end 126 of the

body 125 while the second side 129 slopes slightly upwardly from the

anterior end 127 to the posterior end 126 to define a wedge shape. It

should be appreciated, however, that the body 125 may not be

necessarily wedge-shaped, but instead have a parallel or reversed

wedge-shape configuration. Other configurations are contemplated. The

first side 128 has a plurality of teeth that are configured so as to slant or

angle in the anterior direction. Likewise, the second side 129 has a

plurality of teeth that are configured so as to slant or angle in the anterior

direction. When installed in the intervertebral space of adjacent vertebrae

from the anterior side to the posterior side, the teeth provide an anti back-

out mechanism.

The body 125 also includes a first upper flange 132 that extends in

the posterior direction from the first lateral side 140 of the body 125 and a

first lower flange 134 that extends in the posterior direction from the first

lateral side 140 of the body 125. A vertical bore 133 extends through the

first upper flange 132 while a vertical bore 135 extends through the first

lower flange 134. A pin, dowel, rod or the like 172 extends through the

first upper flange bore 133 and the first lower flange bore 135.

The body 125 further includes a second upper flange 136 that

extends in the posterior direction from the second lateral side 142 of the

body 125 and a second lower flange 138 that extends in the posterior



direction from the second lateral side 142 of the body 125. A vertical bore

137 extends through the second upper flange 136 while a vertical bore

(not seen) extends through the second lower flange 138. A pin, dowel,

rod or the like 174 extends through the second upper flange bore 136 and

the second lower flange bore (not seen) in like manner to pin 172.

A space 130 is defined between the first upper flange 132 and the

first lower flange 134. The space 130 provides an area of translation for

one side of each spine plate portion 144, 146. A space 13 1 is defined

between the second upper flange 136 and the second lower flange 138.

The space 13 1 provides an area of translation for another side of the

spine plate portions 144, 146.

The spine plate 124 is characterized by a first spine plate portion

144 and a second spine plate portion 146, with the nomenclature first and

second again being arbitrary. The first spine plate portion 144 has a first

configured bone screw bore 156 that is sized and configured to receive

the head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 156. The first spine plate portion 144 has a second

configured bone screw bore 157 that is sized and configured to receive

the head 3 1 of a bone screw 16 and to allow the axial positioning of the

threaded shank 30 of the bone screw 16 to be variable relative to the

bone screw bore 157. It should be appreciated that the bone screw bores

156, 157 may be configured to provide a fixed angle and/or positioning of

the bone screw 16 therein.

The second spine plate portion 146 has a first configured bone

screw bore 158 that is sized and configured to receive the head 3 1 of a

bone screw 16 and to allow the axial positioning of the threaded shank 30

of the bone screw 16 to be variable relative to the bone screw bore 158.

The second spine plate portion 136 has a second configured bone screw

bore 159 that is sized and configured to receive the head 3 1 of a bone



screw 16 and to allow the axial positioning of the threaded shank 30 of the

bone screw 16 to be variable relative to the bone screw bore 159. It

should be appreciated that the bone screw bores 158, 159 may be

configured to provide a fixed angle and/or positioning of the bone screw

16 therein.

The first spine plate portion 144 has a first tang 148 on a first

lateral side thereof (proximate the lateral side 140 of the body 125) and a

second tang 149 on a second lateral side thereof (proximate the lateral

side 142 of the body 125). The first tang 148 includes a bore 166 that is

sized to fit about pin 172. The second tang 149 includes a bore therein

(not seen) that is sized to fit about a pin 174. In this manner, the first

plate portion 144 may translate, move or dynamize in the superior/inferior

direction along the pins 172, 174.

The second spine plate portion 146 has a first tang 150 on a first

lateral side thereof (proximate the lateral side 140 of the body 125) and a

second tang 15 1 on a second lateral side thereof (proximate the lateral

side 142 of the body 125). The first tang 150 includes a bore 168 that is

sized to fit about pin 172. The second tang 15 1 includes a bore therein

(not seen) that is sized to fit about the pin 174. In this manner, the

second plate portion 146 may translate, move or dynamize in the

superior/inferior direction in the same manner as first plate portion 144.

The spine plate 124 is thus retained by the interbody 122 through

capture of the tangs 148, 149, 150, 15 1 by the respective pins 172, 174.

The first and second spine plate portions 144, 146 are thus free to move

or translate on/along the length of the pins 172, 17 1 in the superior/inferior

direction. Both of the first and second spine plate portions 144, 146 can

translated away from and towards each other.

While not shown, it should be appreciated that spinal plate portions

may optionally include mating ratchet features so that the position of the

spinal plate portions is locked between intervals of dynamization and the



adjacent vertebrae. The mating ratchet features are positioned on arms

of the spinal plate portions.

While the invention has been illustrated and described in detail in

the drawings and foregoing description, the same is to be considered as

illustrative and not restrictive in character, it being understood that only

preferred embodiments have been shown and described and that all

changes and modifications that come within the spirit of the invention are

desired to be protected.



CLAIMS

What is claimed is:

1. A spinal implant comprising:

a spine plate having a first bone screw bore for attaching the

spine plate to a first vertebrae via a first bone screw and a second bone

screw bore for attaching the spine plate to a second vertebrae via a

second bone screw; and

an interbody spacer configured for retention in a spinal disc

cavity between the first vertebrae and the second vertebrae;

wherein the spine plate is retained by the interbody spacer.

2 . The spinal implant of claim 1, wherein the spine plate comprises:

a first spine plate portion having the first bone screw bore;

and

a second spine plate portion having the second bone screw

bore;

the first spine plate and the second spine plate rotatably

connected to each other.

3 . The spinal implant of claim 2, wherein the first and second spine

plates are fixedly retained by and relative to the interbody spacer.

4 . The spinal implant of claim 2, wherein the first and second spine

plates are retained by the interbody spacer to allow translation of the

spine plate relative to the interbody spacer.



5 . The spinal implant of claim 4, further comprising:

a pivot pin connecting the first and second spine plate

portions.

6 . The spinal implant of claim 5, wherein:

the interbody spacer has a cavity;

the first spine plate portion includes a first angled section

through which the pivot pin extends and which is received in the cavity;

and

the second spine plate portion includes a second angled

section through which the pivot pin extends and which is received in the

cavity.

7 . The spinal implant of claim 6, wherein the first bone screw bore

is configured for angled reception of the first bone screw, and the second

bone screw bore is configured for angled reception of the second bone

screw.

8 . A spinal implant comprising:

a spine plate defined by a first spine plate portion having a

first bone screw bore and a second bone screw bore for attaching the first

spine plate portion to a first vertebrae via respective first and second bone

screws, and a second spine plate portion having a third bone screw bore

and a fourth bone screw bore for attaching the second spine plate portion

to a second vertebrae via respective third and fourth bone screws; and



an interbody spacer configured for retention in a spinal disc

cavity between the first vertebrae and the second vertebrae;

wherein the spine plate is retained by the interbody spacer.

9 . The spinal implant of claim 8, wherein the first spine plate and

the second spine plate are rotatably connected to each other.

10 . The spinal implant of claim 9, wherein the first and second

spine plates are fixedly retained by and relative to the interbody spacer.

11. The spinal implant of claim 9, wherein the first and second

spine plates are retained by the interbody spacer to allow translation of

the spine plate relative to the interbody spacer.

12 . The spinal implant of claim 11, further comprising:

a pivot pin connecting the first and second spine plate

portions.

13 . The spinal implant of claim 12, wherein:

the interbody spacer has a cavity;

the first spine plate includes a first angled section through

which the pivot pin extends and which is received in the cavity; and

the second spine plate includes a second angled section

through which the pivot pin extends and which is received in the cavity.



14. The spinal implant of claim 13, wherein the first and second

bone screw bores are configured for angled reception of the first and

second bone screws, and the third and fourth bone screw bores are

configured for angled reception of the third and fourth bone screws.

15 . A spinal implant comprising:

a first spine plate having a first bone screw bore and a

second bone screw bore for attaching the first spine plate portion to a first

vertebrae via respective first and second bone screws, a first flange at a

first side of the first spine plate and a second flange at a second side of

the first spine plate;

a second spine plate having a third bone screw bore and a

fourth bone screw bore for attaching the second spine plate portion to a

second vertebrae via respective third and fourth bone screws, a third

flange at a first side of the second spine plate and a fourth flange and a

second side of the second spine plate; and

an interbody spacer configured for retention in a spinal disc

cavity between the first vertebrae and the second vertebrae, the interbody

spacer having a first receptor on a first side of the interbody spacer and a

second receptor on a second side of the interbody spacer;

wherein the first and second flanges of the first spine plate

are held by the first and second receptors to retain the first spine plate to

the interbody spacer, and the third and fourth flanges of the second spine

plate are held by the first and second receptors to retain the second spine

plate to the interbody spacer.

16 . The spinal implant of claim 15, wherein the first and second

spine plates are fixedly retained by and relative to the interbody spacer.



17 . The spinal implant of claim 15, wherein the first and second

spine plates are retained by the interbody spacer to allow translation of

the first and second spine plates relative to the interbody spacer.

18 . The spinal implant of claim 15, wherein:

the first spine plate includes a first angled section having the

first and second bone screw bores; and

the second spine plate portion includes a second angled

section having the third and fourth bone screw bores.
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