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Abstract

Cervical intervertebral prosthesis with two cover
plates which are to be comnnected in each case to one of
the adjacent vertebral bodies. At least one of the two
cover plates (1, 3) has a toothing (9) which faces to-
ward the vertebral body (7) and whose teeth have a
steep, ventrally directed ﬁlank (10) and a less steep,
dorsally directed flank (11). When the prosthesis is
fitted with pressing between adjacent vertebral bodies,
the prosthesis is securely held by the combination of
the serrated toothing and the abutment surface in the
desired position. In many cases this makes it possible
to dispense with additional screw fixation. In a first
embodiment of the invention, the flange (15) carrying
the abutment surface (16) is in this case shortened so
that it can be accommodated in a recess of the bone (7)
and the prosthesis does not protrude ventrally beyond
the ventral alignment surface of the adjacent vertebral
bodies (7). In a second embodiment, the flange bearing
the abutment surface (16) is reduced to two projections
arranged at a distance from one another symmetrically
with respect to the sagittal center axis of the cover

plate (1, 3).
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Cervical Intervertebral Prosthesis

In the cervical region of the vertebral column, there is
only a small amount of space available for receiving
intervertebral prosthesis. Even a slight shifting of
prosthesis parts in the dorsal direction can affect the
nerves of the spinal cord. A shifting in the ventral
direction can lead to irradiation of the esophagus. Secure
fixation of the prostheses is therefore of great
importance. In a known prosthesis (FR-A-2718635), there-
fore, two fixing means are used which act counter to one
another, namely, on the one hand, a serrated toothing
which cooperates with the bone and which prevents a
ventrally directed relative movement of the prosthesis and
promotes a dorsally directed relative movement, while, on
the other hand, a ventral flange limits the dorsally
directed relative movement. This has the disadvantage that
the ventrally projecting flange can lead to irritation of
the esophagus lying immediately in front of it.

It would therefore be advantageous if the present
invention would make available a cervical intervertebral
prosthesis with the small fixation members which take
account of the confined spatial conditions and which
nevertheless afford sufficient safety.

The present invention provides in one aspect an
intervertebral prosthesis, having the flange being removed
in that area where it is adjacent to the esophagus.
However, to ensure that it can still fulfill its purpose,
it has, in a first embodiment of the invention, such a low
height that it can be received by a recess formed in the
vertebral body. According to this aspect of the invention,
this possibility is afforded when the height of the flange
above the surface with the toothing is not greater than a
fifth of the AP dimension (AP = anterior -posterior) of
the cover plate. In a second embodiment, its middle
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portion is removed so that it is reduced to two
projections arranged at a distance from one another
symmetrically with respect to the sagittal center axis of
the cover plate. When reference is made below to a flange
or to an abutment surface, both embodiments are intended
in each case, unless only one or the other embodiments are
intended in each case, unless only one or the other

embodiment is expressly discussed.

At least one of the two cover plates belonging to the
prosthesis, namely the cover plate provided with the
flange, maybe provided, on its surface cooperating with
the associated vertebral body, with a toothing comprising
at least one tooth with a steep, ventrally directed flank
and a less steep, dorsally directed flank. This is
generally referred to as a serration. The effect of these
serrations is that, in the event of a relative movement
between the cover plate and the associated vertebral body,
a force is exerted on the vertebral body which tends to
push it in the dorsal direction. The serrations thus
secure against undesired shifting of the cover plate and
of the prosthesis in the ventral direction. A multiplicity
of such teeth are preferably provided in the toothing. The
teeth expediently extend like ribs transversely with
respect to the sagittal direction. The toothing should
cover substantially the whole surface. At least it should
cover approximately half of the available surface directed
toward the vertebral body. The teeth must be high enough
to be able to exert a sufficient effect. On the other
hand, they should be as low as possible in order to take
up only a small vertical space. It has proven advantageous
if they have a height of between 0.2 and 0.6 mm and if
their spacing in the sagittal direction is between 0.5 and

2 mm.

The dorsally directed force which the toothing exerts on
the cover plate is effective only upon relative movement

N:\Perh\C: 54 AU 008-6-10.doc 11/08/08
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between the cover plate and the associated vertebral body.
Such relative movement is undesirable, because in normal
circumstances one obviously expects absolute
immobilization between the cover plate and the associated
vertebral body. In fact, the teeth, which can be regarded
as a macroscopic roughening, normally contribute to
maintaining the immobilized state between the cover plate
and the associated vertebral body. This can be further
promoted by providing the prosthesis surface with a
coating which promotes intimate connection between beone
and prosthesis surface, for example with a microporous
and/or biocactive material promoting bone growth.

The force which the toothing exerts in the dorsal
direction on the cover plate in the event of relative
movement is neutralized by the abutment surface which is
formed by the flange provided at the ventral edge of the
cover plate in order to cooperate with the ventral margin
of the associated vertebral body. The effect of this
abutment surface is that the cover plate, and thus also
the prosthesis, can be moved in the dorsal direction by
the force of the serrations only until the abutment
surface of the cover plate bears against the ventral
margin of the vertebral body. The dimensions typically are
chosen such that the desired position of the prosthesis is
reached exactly when the abutment surface bears against
the ventral margin of the vertebral body.

The abutment surface typically has a width which is
expediently at least as great as half the mediolateral
dimension of the cover plate. The result of this is that a
parallel bearing of the flange on the ventral margin of
the vertebral body is obtained at all times, and an
inclined position of the desired sagittal axis of the
prosthesis in relation to the sagittal direction of the

vertebral body is ruled out.

NAPerthCs 000 38.AL 38.AU 2008-6-10.doc 11/06/08
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The flange may be provided with openings for received
fixation members, for example bone screws. However, in

most cases this is not necessary.

The design of the flange having a smaller height according
to the first embodiment of the invention affords the
possibility of forming a recess in the vertebral body,
which recess receives the flange. The result of this is
that the prosthesis can be pushed so far dorsally in
relation to the ventral alignment surface of the adjacent
vertebral bodies that it typically cannot cause irritation
of the esophagus or of any nerves or vessels extending
there. The prosthesis may be arranged so that the
prosthesis may even remain completely behind this
alignment surface and, viewed from the ventral direction,
may thus be anchored completely in the area of the
vertebral bodies. Moreover, the low height has the
advantage that the implant is very small and can be
implanted via a narrow access channel, for example of an
endoscope. The abutment surface does not necessarily have
to be formed by a flange of planar configuration.

Instead, projections oriented transversely in relation to
the plane of the cover plates in many cases also suffice.
These projections typically are arranged symmetrically in
a pair in order to permit an orientation of the prosthesis
coincident with the direction of the vertebral bodies.

The second embodiment of the invention, in which the
abutment surface is formed by a pair of symmetrically
arranged projections spaced apart from on another, has the
advantage that the ventral center area of the vertebral
bodies, which in principle is expected to be in proximity

to the esophagus, is free from prosthesis parts.

All the ventral margins and edges of the prosthesis
typically are well rounded-off in order to minimize their

potential for possible irritation of adjacent organs.

N:APerthiC: 38 AL 38.AU 2008-6-10.doc 11/06/08
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If the serrations are designed as ribs extending
transversely in relation to the sagittal direction, there
is a possibility of the cover plate shifting relative to
the associated vertebral body in the direction of these
ribs. This can be avoided by providing grooves or ribs
which extend transversely in relation to the direction the
tooth ribs. The grooves permit ingrowth of bone substance
and thereby prevent the undesired transverse movement.

Any ribs provided are expediently self-cutting so that
they penetrate into the surface of the vertebral body as
the prosthesis is inserted.

The present invention also provides cervical
intervertebral prosthesis with two cover plates which are
to be connected in each case to an adjacent vertebral
body, and of which at least one has a toothing which faces
toward the vertebral body and which has at least one tooth
with a steep, ventrally directed flank and a less steep,
dorsally directed flank and has, at its ventral edge, a
dorsally directed abutment surface which cooperates with a
ventral surface of the vertebral body and is formed by a
ventral flange of the cover plate, characterized in that
the height of the flange above the surface with the
toothing is not greater than a fifth of a dimension of the
cover plate in a direction from the ventral flange to its
opposite side of the cover plate, and that the flange has

no screw holes.

The present invention further provides a method for
inserting a cervical intervertebral prosthesis which has
at least one cover plate provided with toothing and with a
ventral abutment surface facing in the dorsal direction,
the ventral abutment surface being formed by a ventral
flange, the ventral flange having no screw holes, in which
method, before the intervertebral prosthesis is inserted,
the vertebral body with which this cover plate cooperates

N:\PerimCa: Al i AU ification 2008-6-10.¢oc 11/06/08
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is provided at the ventral margin with a recess for
receiving that part of the cover plate carrying the

abutment surface
The invention is explained in more detail below with
reference to the drawing which depicts an advantageous

illustrative embodiments. In the drawing:

Fig. 1 shows a plan view of the upper end plate of a
prosthesis to approximately true scale,

Fig. 2 shows the same on an enlarged scale, and
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Fig. 3 shows a sagittal section in the scale corresponding to

Fig. 2.

The prosthesis comprises a lower cover plate 1 of hard, resis-
tant material, in particular metal, a prosthesis core 2 made of
polyethylene or other plastic which has good sliding properties,
and an upper cover plate 3 which is made of the same material as
the lower cover plate 1. The prosthesis core 2 is connected to
the lower cover plate 1 firmly, albeit also detachably. The con-
nection is effected by undercut ledges 4 on the dorsal side and
both lateral sides of the lower cover plate 1, into which the
prosthesis core 2 provided with complementary grooves can be
pushed. In the pushed-in position, it is secured by a bolt 5.
The prosthesis core 2 and the upper cover plate 3 form interact-

ing, complementary, preferably spherical slide surfaces 6.

Those surfaces of the cover plates 1 and 3 each facing the asso-
ciated vertebral body 7 are designed the same. The greater part
of their surface is covered by a multiplicity of teeth 9 which
are of serrated design, namely with a steep flank 10 directed
toward the ventral side, and with a less steep flank 11 directed
toward the dorsal side. The steep flank is preferably approxi-

mately perpendicular to the plane of extent of the cover plates.

The teeth 9 are in the form of ribs which extend transversely in
relation to the sagittal mid-axis 8 and which are interrupted in
the middle to form a groove 12. The teeth 9 are absent in the
area of the groove 12. In the example shown, the bottom surface
13 of the groove coincides with the bottom surface of the teeth

and is indicated by a broken line in Fig. 3. However, the groove
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can also be deeper or shallower. Instead of a centrally arranged
groove, a plurality of possibly narrower grooves can also be
provided, distributed across the surface. A symmetrical arrange-
ment is recommended. After insertion of the prosthesis, and in
cooperation with the adjacent bone substance, the lateral end
faces of the teeth 9 directed toward the groove generate a re-
sistance to lateral shifting of the prosthesis relative to the
bone. This resistance increases, during further use, as a result

of the bone substance growing into the groove 12.

Instead of by a groove, this effect can alsoc be generated by one
or more ribs which extend transversely in relation to the extent
of the ribs forming the teeth 9. These ribs should be narrow and
sharp so that, upon insertion of the prosthesis, they can easily
penetrate into the bone substance and do not impede the immedi-
ate production of a tight fit of the cover plate surface on the

respectively associated bone surface.

To promote an intimate contact between prosthesis surface and
bone surface, the prosthesis surface can be provided with a
coating 14 into whose pores the bone substance grows and/or

which biologically promotes the incorporation of bone substance.

In the first embodiment illustrated in Fig. 2 and 3, the cover
plates 1, 3 are provided at the ventral edge with a ridge-like
projection 15 which protrudes in the cranial direction or caudal
direction beyond the surface carrying the teeth 9. Because of
its mostly planar extent, the projection is referred to as a
flange, even though it has only a low height, as can be seen in
Fig. 3. Upon implantation, this flange can be positioned such

that its dorsally directed abutment surface 16 lies in front of

-10-
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the ventral limit surface 17 of the associated vertebral body 7.
However, since, depending on the anatomical circumstances, such
an arrangement may entail prosthesis parts protruding ventrally
beyond the alignment face 23 of the adjoining vertebral bodies
and there causing irritation of the esophagus or other organs,
an operating technique is preferred in which the flange 15 (as
is shown in Fig. 3) is recessed into the bone. In other words, a
small amount of material is worked away at the ventral margin of
the vertebral body so that a recess is formed whose shape and
size match that of the flange 15 and which receives the flange
after implantation. The abutment surface 16 of the flange then
lies against the ventral end face of the this recess. In order
to permit a tight bearing of the abutment surface 16 on this end
face, the edge 18 of the flange can be rounded. So that the bone
is not weakened too much, this requires that the flange has only
a low height above the surface carrying the teeth 9. This height
should be of the order of 0.5 to 2 mm, preferably between 0.8
and 1.3 mm. Expressed in fractions of the maximum dimension of
the implant in the anteroposterior direction (AP direction),

this means preferably 0.5 to 2 tenths.

The low height of the flange has the advantage that the size of
the implant is greatly reduced compared to those embodiments in
which the flange is provided with fixation members (e.g. screw
holes). The reduced dimensions permit implantation through a

surgical opening or an insertion channel of correspondingly re-

duced diameter, for example in endoscopic implantation.

The prosthesis according to the invention affords a very secure
fit, in which the serrated teeth, which could cause a dorsal

“feed action”, prevent unwanted shifting in the ventral direc-

11-
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ceive a bone screw 20, indicated by dot-and-dash lines. This de-

tion, while the flange limits the dorsally directed movement of
the prosthesis. The position chosen at the time of implantation,
in which the abutment surface 16 of the flange 15 bears against
a corresponding ventral face of the associated vertebral body,

or of the recess formed therein, is thus maintained.

The safety of the prosthesis fit obtained by the teeth 9 depends
on the prosthesis being fitted with sufficient pressing between
the adjacent vertebral bodies. This pressing‘is generally suffi-
cient if the posterior longitudinal ligament is retained. If
this is not possible, the physician will prefer additional se-
curing with bone screws. For this purpose, a design is provided

in which the flanges 15 contain screw holes which serve to re-
sign may also be recommended if the operating surgeon doubts
whether the bone quality is sufficient for securely anchoring

the prosthesis solely by means of a press fit and the teeth 9.

In order in each case to avcid or minimize any irritation of ad-

jacent organs, all the edges possibly protruding ventrally be-
yond the alignment face of the adjacent vertebral bodies are

rounded, as can be seen for example at the edge 21.

The toothing 9 of the prosthesis should be so fine that the
prosthesis reaches its final position relative to the adjacent
vertebral bodies immediately after implantation. In other words,
a situation is to be avoided in which at a later stage, during
the pressing which takes place between the adjacent vertebral
bodies, the teeth sink to a more than negligible extent into the
vertebral bodies. This would in fact be associated with an unde-

sired reduction of the cross section of the nerve passages be-

-12-
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tween the vertebrae. In this respect, a height of the teeth of
between 0.2 and 0.6 mm, preferably between 0.3 and 0.5 mm, and a
spacing of the tooth tips of 0.4 to 2 mm, preferably 0.6 to 1.3

mm, have proven useful.

The flange which forms the ventral abutment surface 16 does not
have to extend fully across the width of the prosthesisg. In-
stead, it can also be made up of separate, spaced-apart projec-

tions expediently arranged symmetrically.

According to the second embodiment of the invention, two such

projections 22 which are indicated in Fig. 1 are sufficient.

If an areal abutment surface 16 is provided, the latter is expe-
diently shaped concavely to match the ventral border of the ver-
tebral bodies, as can be seen in Fig. 2. If the flange is to be
incorporated into a recess of the vertebral body, a rectilinear
abutment surface 16 may however also be expedient, because the

end face of the recess cooperating with it can be shaped in any

desired way, and a rectilinear formation is particularly simple.

13-
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Patent claims

1. Cervical intervertebral prosthesis with two cover

plates which are to be connected in each case to an
adjacent vertebral body, and of which at least one
has a toothing which faces toward the vertebral body
and which has at least one tooth with a steep,
ventrally directed flank and a less steep, dorsally
directed flank and has, at its ventral edge, a
dorsally directed abutment surface which cooperates
with a ventral surface of the vertebral body and is
formed by a ventral flange of the cover plate,
characterized in that the height of the flange above
the surface with the toothing is not greater than a
fifth of a dimension of the cover plate in a
direction from the ventral flange to its opposite
side of the cover plate, and that the flange has no

screw holes.

. Cervical intervertebral prosthesis with two cover

plates which are to be connected in each case to an
adjacent vertebral body, and of which at least one
has a toothing which faces toward the vertebral body
and which has at least one tooth with a steep,
ventrally directed flank and a less steep, dorsally
directed flank, and has, at its vertebral edge, a
dorsally directed abutment surface which cooperates
with a ventral surface of the vertebral body,
characterized in that the abutment surface is formed
by two projections arranged at a distance from on
another symmetrically with respect to the sagittal
center axis of the cover plate, that the flange has

no screw holes.

. Intervertebral prosthesis acceording to claim 1 or 2,

characterized in the both cover plates have the

stated toothing and abutment surface.

N:\PerthiCases\F 38 AUSpeCis! 38.AU i 2008-6-10.doc 11/06/08
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. Intervertebral prosthesis according to Claim 1 or 2,

characterized in that the toothing consists of a
multiplicity of teeth with a serrated form, and at
least half of the surface directed toward the
vertebral body is covered by the toothing.

. Intervertebral prosthesis according to Claim 4,

characterized in that substantially the whole of the
surface directed toward the vertebral body is covered
by the toothing.

. Intervertebral prosthesis according to Claim 4,

characterized in that the tooth height is between 0.2
and 0.8mm.

. Intervertebral prosthesis according to Claim 6,

characterized in that the tooth spacing is between
0.4 and 2mm.

. Intervertebral prosthesis according to Claim 4,

characterized in that the teeth of the toothing
extend substantially transversely with respect to the

sagittal direction.

. Intervertebral prosthesis according the Claim 8,

characterized in that the surface directed toward the
vertebral body has grooves and/or ribs which extend
transversely with respect to the teeth of the
toothing.

Intervertebral prosthesis according to Claim 4,
characterized in that the teeth are provided with a

coating which is porous and/or promotes bone growth.

Intervertebral prosthesis according to Claim 1,
characterized in that the height of the flange above

N:APerth\C: 0- P LAY ion 2008-6-10.doc 11/06/08
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the surface carrying the toothing is 0.5 to 2 mm.

12. Intervertebral prosthesis according to Claim 1 or
2, characterized in that the flange extends across a
width of at least half the width of the cover plate.

13. Intervertebral prosthesis according to Claim 1 or
2, characterized in that the ventral edges are

rounded.

14. Method for inserting a cervical intervertebral
prosthesis which has at least one cover plate
provided with toothing and with a ventral abutment
surface facing in the dorsal direction, the ventral
abutment surface being formed by a ventral flange,
the ventral flange having no screw holes, in which
method, before the intervertebral prosthesis is
inserted, the vertebral body with which this cover
plate cooperates is provided at the ventral margin
with a recess for receiving that part of the cover
plate carrying the abutment surface.

15. Method according to Claim 14, characterized in
that the depth of the recess in the AP direction is
dimensioned such that no part of the prosthesis
protrudes appreciably beyond the ventral alignment
surface of the adjacent vertebral bodies toward the

esophagus.

16. Method according to Claim 14, characterized in
that it is performed endoscopically.

17. Intervertebral prosthesis substantially as herein
described with reference to the drawings.

18. Method substantially as herein described with

reference to the drawings.

NAPerth\C; )00-! LAY i 2008-6-10.doc 11/06/08
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