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(57) ABSTRACT 

A spinal implant includes two connection plates dimensioned 
for connection to adjacent vertebral bodies and a hinge core. 
The hinge core together with one connection plate forms a 
hinge between a generally spherical hinge extending from the 
one connection plate into an opening of a generally spherical 
depression in the hinge core. The opening is dimensioned to 
be elastically deformed to allow passage of the generally 
spherical hinge into the generally spherical depression. The 
hinge core bears on a slide Surface which extends Substan 
tially parallel to the direction of the other connection plate and 
permits relative translatory movement of the hinge core. The 
walled receiving area limits this relative translatory move 
ment of the hinge core. The stability of the spinal implant with 
respect to laterally incident forces is increased. 
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CERVICAL INTERVERTEBRAL PROSTHESIS 

FIELD AND BACKGROUND OF THE 
INVENTION 

0001. A cervical intervertebral prosthesis is known (U.S. 
Pat. No. 6,368.350) which is composed of an upper connec 
tion plate and a lower connection plate for connection to the 
adjacent vertebral bodies, and of a hinge core which, with one 
connection plate, forms a hinge with a convex hinge Surface 
on the underside of the upper connection plate and with a 
concave hinge Surface on the top side of the hinge core. The 
hinge core bears on the other connection plate via a slide 
surface which extends parallel to the direction of extension of 
the connection plate and which permits a relative translatory 
movement of the hinge core in this direction with respect to 
the lower connection plate. This relative movement is limited 
by means of the slide surface being restricted by a vertical 
edge. In the known prosthesis, the hinge surface of the hinge 
core has a very shallow dish-like configuration. This is cus 
tomary, because it is possible in this way to achieve a low 
specific surface load. However, this entails the risk that, if the 
ligaments connecting the relevant vertebral bodies to one 
another are too weak or stretched, the prosthesis parts may 
come loose from one another. Although is known (U.S. Pat. 
No. 5,895,428) to connect the prosthesis parts to one another 
by means of a screw passing centrally through the hinge 
Surfaces, this cannot be done in conjunction with the above 
mentioned translatory freedom of movement of the hinge 
core parallel to the extension of the connection plates, and, in 
any case, this is impossible in a cervical prosthesis, because of 
the confined space. 

SUMMARY OF THE INVENTION 

0002. It is therefore an object of the invention to make 
available a prosthesis, of the type mentioned above, which 
promises sufficient stability even in the case of weak liga 
ments. The solution lies in the features of the invention, which 
broadly includes a cervical intervertebral prosthesis includ 
ing first and second connection plates configured for connec 
tion to adjacent vertebral bodies and hinge core which forms 
together with the first connection plate a hinge with a concave 
hinge Surface on the hinge core and with a complementary 
convex hinge surface on the first connection plate. The convex 
hinge surface bears on the second connection plate via a slide 
surface which extends substantially parallel to the direction of 
the second connection plate and which permits relative move 
ment in the direction of the second connection plate. This 
slide Surface is surrounded by an edge limiting the relative 
movement. The concave hinge Surface encloses the convex 
hinge surface within a solid angle of at least 90°, and the part 
of the convex hinge Surface lying within this solid angle lies 
inside a recess surrounded by the edge. Other features of the 
invention are disclosed below. 
0003. Accordingly, it is provided that the concave hinge 
Surface encloses the convex hinge Surface withina Solid angle 
of at least 90°. This ensures that forces acting obliquely from 
the side cannot push the convex hinge surface out of the 
concave hinge Surface. Since the stated angle indicates the 
area within which the concave hinge Surface encloses the 
convex hinge surface, it is referred to below as the enclosure 
angle. It is expediently at least 110°, more preferably 135°. If 
according to a further feature of the invention, it is over 180°. 
the convex hinge Surface is secured completely within the 
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concave hinge Surface. The enclosure angle or Solid angle is 
measured as the central angle of a circular cone between radii 
issuing from opposite points of the edge of the concave hinge 
Surface. 
0004 As the stabilization of the prosthesis in the area of 
the hinge surfaces would be futile if the attachment of the 
hinge core to the other connection plate was unstable, the 
invention further provides that the part of the concave hinge 
surface located within the solid angle of at least 90° lies inside 
the recess enclosed by the edge. That is to say, this part of the 
hinge surface lies below the surface spanned by the top face of 
the edge. The effect is that it is highly unlikely that the hinge 
core will be able to be pushed, by laterally incident forces, out 
of the recess of the connection plate in question. If, as has 
been described above as being advantageous, an enclosure 
angle of over 90° is chosen, that part of the convex hinge 
surface extending beyond 90° does not then have to lie in the 
recess. However, it is advantageous if it does so. 
0005. The positioning of the convex hinge surface inside 
the recess serves not only to secure the hinge core on the 
connection plate holding it, but also to reduce the overall 
height of the prosthesis. The radius of the convex hinge sur 
face is so Small in relation to the cross section of the hinge 
core that it is for the most part inside that part of the hinge core 
surrounded by the recess of the lower connection plate. The 
hinge core can be configured such that it lies almost exclu 
sively inside the recess. However, it can be provided with a 
collar which rests on the top face of the edge of the recess in 
order to rule out direct contact between the metal parts of the 
upper and lower connection plates upon flexion of the joint. 
0006. The recess should accommodate the hinge core at 
least to one third, preferably to about half of its hinge surface 
radius. A configuration is especially preferred in which the 
recess accommodates the hinge core Substantially to the 
height of the center point of its hinge Surface. The minimum 
height of the edge Surrounding the recess, above the slide 
Surface, should be least one quarter, preferably at least one 
third, of the antero-posterior (hereinafter “AP) extent of the 
CCCSS. 

0007 Through the interaction of the hinge core with the 
edge of the recess, the freedom of movement of the hinge core 
can be predetermined in a desired manner. In an advantageous 
embodiment, recess is rectangular, and preferably square, and 
its boundaries run parallel to the AP direction and trans 
versely thereto. This has the advantage that a recess of the 
greatest possible dimension can be accommodated in the 
lower connection plate. In a first variant of this embodiment, 
a rectangularly delimited hinge core is available which in one 
direction has a shorter side length than the recess, while its 
other site length substantially corresponds to the side length 
of the recess. In this way, depending on the or of the hinge 
core in the recess, the freedom of movement of the hinge core 
can be restricted to the AP direction (this is the most common 
scenario) or to the direction perpendicular to the AP direction. 
If, in a further variant, the translatory movement of the hinge 
core is to be ruled out entirely, a hinge core is used which is 
square and has the same dimensions as the recess. If, by 
contrast, freedom of movement is desired in all directions, the 
dimensions of the hinge core in all directions are chosen 
smaller than those of the recess. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The invention is explained in greater detail below 
with reference to the drawing, in which: 
0009 FIG. 1 shows a sagittal section through a first 
embodiment, 
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0010 FIG. 2 shows a sagittal section through a second 
embodiment, and 
0011 FIG. 3 shows an exploded perspective view of two 
connection dates and, shown between them, different ver 
sions of hinge cores. 

DETAILED DESCRIPTION OF THE INVENTION 

0012. A first connection plate 1 has a surface 2 intended 
for connection to the cover plate of a first vertebral body. It 
can be equipped with teeth or other means permitting intimate 
connection with the bone tissue. A Ventral flange includes a 
screw bore 4 for a bone screw. It will be appreciated that these 
structural details of the prosthesis will be able to be config 
ured differently. A second cover plate 5 has a surface 6 for 
connection to the second vertebral body, and a Ventral flange 
7 with screw bore 8. The first connection plate 1 is depicted at 
the top, and it is also in most cases used at the top. In the 
following, therefore, it is designated as the upper connection 
plate, and the other one is designated as the lower connection 
plate. The arrangement, however, can also be the other way 
round. 
0013 The underside of the upper connection plate carries 
a hinge head 10 which forms a convex hinge surface 11 with 
center point 12. The lower connection plate carries a periph 
eral edge 15 which Surrounds a square recess 16 above a plane 
slide surface 17. The inner surfaces of the edge 15 extend 
perpendicularly with respect to slide surface 17 forming the 
bottom of the recess 16, and parallel to the AP direction or 
perpendicularly thereto. The corners 18 are rounded. The 
dimensions 26, 27 in the AP direction and transversely 
thereto, respectively, are identical. The connection plates 1,5 
are expediently made of a durable material, such, as metal. 
0014. The hinge core 20, expediently made of polyethyl 
ene, ceramic or another material that favors sliding, is located 
inside the recess 16. It has a plane bottom surface which bears 
on the slide Surface 17 across the greatest possible area and, 
together with this, forms a sliding bearing for translatory 
movement. Its side surface 21 extending in the AP direction, 
and the side Surface 22 extending transversely thereto, form a 
rectangular boundary similar and complementary to the 
demarcation of the recess 16 by the inner surfaces of the edge 
15. 
0015. At the upper edge, the hinge core 20 carries a collar 
25 which rests on the top face of the edge 15. In the event of 
a flexion movement, it protects the underside of the upper 
connection plate 1 from direct contact with parts of the lower 
connection plate 5. In the lateral area 24 between connection 
plates 1, 5, sufficient space remains for a relative flexion 
moVement. 

0016. The hinge core 20 includes a spherical depression 
which is complementary to the convex hinge Surface 11 and 
forms the associated concave hinge surface. Its center point 
12 coincides with that of the convex hinge surface 11. It 
encloses the convex hinge Surface 11 within an enclosure 
angle 28 of more than 180 degrees. Above the centerpoint 12, 
it narrows slightly so that the hinge head 10 can escape from 
it only under elastic deformation and is therefore held 
securely in it under normal force conditions. 
0017. By virtue of the fact that the hinge head 10 is sub 
stantially enclosed by the concave hinge surface 11 of the 
hinge core 20, the flexion joint has a high degree of stability 
even under the effect of forces acting from the side. Likewise, 
the hinge core 20 is held with a high degree of stability inside 
the recess 16 by the edge 15. This is because the hinge core 20 
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is almost completely surrounded, at any rate to a considerable 
height, by the edge 15. Its top edge and the surface 23 spanned 
by the latter are higher than the centerpoint 12 of the concave 
hinge surface 11. The height 29 of the edge 15 above the slide 
surface 17 is slightly (greater than two fifths of the AP dimen 
sion 26 of the recess 16. Even if the hinge core were to be 
lifted slightly by unanticipated forces, the edge 15 always 
returns it to the position shown. 
0018. The connection plates 1, 5 can be combined with 
hinge cores of different side lengths. This is illustrated in FIG. 
3. The dimensions of the side surfaces of the hinge core “a” 
are equal (with reasonable play) to the inner Surfaces of the 
edge 15. When it is fitted into the recess 16 of the lower 
connection plate, it has no translatory mobility relative to the 
lower connection plate 5. It is therefore used in the case of 
greatly weakened ligaments, if the prosthesis has to ensure 
the stabilizing of the intervertebral joint. 
(0019. The hinge core “c” is smaller than the recess 16 both 
in the AP direction and transversely thereto. Is a result, there 
is a possibility of limited movement in all directions. This 
hinge core is used in those cases where the joint can be 
allowed a translators movement by a certain distance, but 
where stabilizing is desired after this distance. 
0020. The hinge core “b’ represents a cross between the 
aforementioned possibilities, since the side length of its site 
surfaces 21 is equal to the side lengths 26, 27 of the recess 16, 
whereas the pair of side surfaces 22 transverse thereto is 
shorter. This means that the hinge core “b' is not movable 
relative to the associated lower connection plate 5 in the 
direction of the side surfaces 21, but is movable to a limited 
extent in the direction of the site surfaces 22. This hinge core 
is used when the need for stabilization differs in different 
directions. The mobility is in most cases provided in the AP 
direction, while the connection in the transverse direction is 
fixed. The reverse option, however, can also be achieved. 
0021 FIG. 2 shows an illustrative embodiment which dif 
fers from that in FIG. 1 in terms of a more shallow design of 
the hinge surfaces 11' and a lower hinge core 20'. The enclo 
sure angle 28' is only about 110°. The area of the hinge surface 
11' defined by it lies entirely inside the recess 16', i.e. not 
higher than the upper boundary surface 231. With its portion 
31, the radius 30 of the hinge surface lies more than one third 
below the boundary surface 23' inside the recess 16'. The 
height 29' of the recess 16' is equal to about one third. of the 
AP dimension of the recess. The total height of the prosthesis 
is slightly less than that of the first illustrative embodiment. 
Nonetheless, it affords a high level of lateral stability. 

1. A spinal implant, comprising: 
a first connection plate having a first Surface dimensioned 

to contact a first vertebral body, a second surface oppo 
site the first Surface, and a generally spherical hinge 
extending from the second Surface; 

a second connection plate having a first Surface dimen 
sioned to contact a second vertebral body, a second 
Surface opposite the first Surface, and a walled section 
extending from the second Surface to define a receiving 
area; and 

a hinge core dimensioned to be received at least partially 
within the receiving area of the second connection plate, 
the hinge core including an opening and a generally 
spherical depression extending from the opening, 
wherein the opening is dimensioned to be elastically 
deformed to allow the generally spherical hinge of the 
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first connection plate to pass through the opening and 
into the generally spherical depression. 

2. The spinal implant of claim 1, wherein at least one offirst 
and second connection plate includes a flange disposed gen 
erally perpendicularly to the connection plate with at least 
one aperture to receive a fixation element to aid in affixing the 
connection plate to the respective vertebral body. 

3. The spinal implant of claim 1, wherein the hinge core 
includes a base portion and a collar, the base portion posi 
tioned within the receiving area of the second connection 
plate and the collar extending radially outward from the base 
portion. 

4. The spinal implant of claim 1, wherein the hinge core is 
made of a non-metal material. 

5. The spinal implant of claim 1, wherein the walled section 
of the receiving area is rectangular. 

6. The spinal implant of claim 1, wherein the walled section 
of the receiving area is square. 

7. The spinal implant of claim 1, wherein the walled section 
of the receiving area is square, and the hinge core is dimen 
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Sioned with one pair of sides which has a side length Substan 
tially corresponding to a side length of the receiving area, and 
one pair of sides which has a shorter side length than the side 
length of the receiving area. 

8. The spinal implant of claim 1, wherein the walled section 
of the receiving area is square, and the hinge core is dimen 
sioned with sides that have a shorter side length than the 
receiving area. 

9. The spinal implant of claim 1, wherein the walled section 
of the receiving area and the hinge core have substantially the 
same dimensions. 

10. The spinal implant of claim 1, wherein the hinge core 
lies Substantially completely inside the receiving area. 

11. The spinal implant of claim 1, wherein the generally 
spherical depression of the hinge core encloses the generally 
spherical hinge of the first connection plate within an enclo 
sure angle of more than 180°. 
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