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substantially are attai ned by
the intervertebral implant beComes displaceable relative to the screw and the bone

screws may then migrate while endangering the blood vessels. Moreover the loosening
of the intervertebral implant may entail pseudoarthrosis.

The above cited state of the art is intended merely to elucidate the background
of the present invention but it does into imply that the cited stated of the art had actually
been made public or was publicly known at the time of this application or at the time of
its priority.

The objective of the present invention is palliation. This invention creates an
intervertebral implant which is able to rigidly connect to bone affixation means in a
manner that even in the event of bone structure weakening, loosening between the
intervertebral implant and the bone affixation means shall be precluded.

The above problem is solved in the present invention by an intervertebral
implant exhibiting the features of claim 1.

The advantages offered by the present invention substantially are attained by
the rigid, that is by the firm connection between the intervertebral implant and the
longitudinal affixing elements. Basically two different embodiment modes are available
to attain said rigid connection. |

In a first embodiment mode, at least one of the boreholes shall be internally
threaded. In this case a matching bone screw fitted with a thread head may be rigidly

screwed into the implant.



the rigid, that is by the firmconnection between the intervertebral
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displaceably configured in the 3D implant structure in order that it may move vertically

relative to this 3D implant structure. "Stress shielding" is attained in this manner
(namely protection from or neutralization of mechanical stresses), and as a resuit the
end plates may gradually match the intervertebral implant during the healing process.

As regards a further embodiment, the front plate is made of a material different
from that of the 3D implant structure.

As regards a further embodiment of the present invention, at least one borehole
tapers conically towards its underside and as a result a bone screw fitted with a
matching conical head may be rigidly anchored in said borehole. Preferably the
conical borehole exhibits a cone angle smaller than the resuitant angle of friction.
Appropriately the borehole's conicity shall be 1:3,75 to 1:20,00 , preferably 1:5 to 1:15.

As regards a further embodiment mode of the present invention, the
intervertebral implant side faces shall all be substantially convex.

Appropriately the intervertebral implant's top and/or undersides are not planar
but convex. [n this manner better matching to the end plates of the adjacent vertebras
may be attained.

The boreholes preferably shall not pass through the left and right intervertebral

implant side faces. Preferably again no borehole shall run through the front surface.



tapers conically towards its underside and as a result a bone screw fitted
with a matching conical head nay be rigi dly anchored in said borehole.
Preferably the conical borehol e exhibits a cone angle smaller than the
resultant angle of friction. Appropriately the borehole's conicity shall
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Preferably the longitudinal affixation elements shall be bone screws comprising
a head and a shank, said head preferably being fitted with an external thread that
matches the inner thread of the intervertebral impiant's borehole. As regards a second
appropriate connection, preferably a bone screw shall be used of which the head tapers
conically in the direction of the shank, the head's conicity corresponding to that of the
intervertebral implant's borehole.

Regarding a further embodiment mode, at least two longitudinal affixation
elements pass through the top side and at least two longitudinai affixation elements
pass through the underside. In this manner the intervertebral implant is optimally
anchored into the adjacent vertebras.

Preferably the screw-shaped longitudinal affixation elements exhibit a seli-
boring and self-tapping external thread. The longitudinal affixation elements also may
be designed as unthreaded cylindrical pins fitted with a boring tip, preferably in the form
of a trocar.

In another embodiment variation, the longitudinal affixation elements are spiral
springs; lastly said longitudinal affixation elements also may be designed as single or
multi-wing spiral blades.



-mat ches the inner thread of the intervertebral inplant's borehole. As
regards a second appropriate connection, preferably a bone screw shall be
used of which the head tapers conicall§ in the direction of the shank, the
head's conicity corresponding to that of the intervertebral inplant's
"borehole. Regarding a further enbodi pent node, at |east two | ongitudinal
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plasticpQfiseq in such an implant structure, The relatively small slope of the load bevel
implements high clamping forces, as a result of which radial elongation and danger of
cracking of the plastic are reduced. Appropriately the bone screws' external thread
exhibits the bones an angular pitch of 6° to 10°, preferably 7° to 9°. This particular
angular pitch produces thread self-locking and prevents the bone screw from loosening
on its own.

The borehole may be in the form of a metal bush fitted with an inner thread for
the purpose of improving anchoring the bone screw in the plastic implant structure.
The intervertebral implant also may be consist partly of plastic and, in the borehole
zones, of metal. This design offers improved guidance and anchoring of the bone
screw in the intervertebral implant.

As regards a further preferred embodiment mode, the inside borehole walls are
smooth, the thread head of a metallic, longitudinal affixation element cutting or tapping
into said smooth wall. -

The present invention and further embodiment modes of it are elucidated below
in relation to the partly schematic representation of two illustrative embodiments.

Fig. 1 is a perspective view including a partial section of the intervertebral

implant with inserted bone screws,



-whi ch the external, threads exhibit |oad bevels of 11 to 14, preferably 12
to 13, may be used in such an inplant structure. The relatively smal

sl ope of the |oad bevel inplenents higﬁ cl anping forces, as a result of
whi ch radi al elongation and danger of cracking of the plastic are reduced.
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the twosisiedese daatsdaifopt face 5 and a rear face 6. The implant structure 10 also may
be holiow and its outer surface may comprise perforations.

The implant structure 10 comprises a plurality of boreholes 9 passing through
it and receiving longitudinal affixation elements 20. Preferably four such boreholes 9
shail be provided.

At least one of the boreholes 9 is designed in a way that the longitudinal
affixation element 20 received therein may be rigidly connected to the intervertebral
implant. The boreholes 9 are conical for that purpose.

Preferably the affixation elements 20 are bone screws having a head 21 and a
tip 22. The head 21 conically tapers toward the shank 23, the conicity of the head 21
corresponding to the conicity of the borehole 9. Mareover the four boreholes 9 may be
fitted with inner threads 11.

As regards the embodiment variation shown in Figs. 5 through 7, the 3D
structure 10 is fitted at its front face 5 with a preferably metallic insert 8 into which the
affixation elements 20 may be anchored. The insert 8 is mounted in vertically

displaceable manner in the 3D structure 10.



-designed to rest against the end plates of two adjacent vertebras. To
attain inproved anchoring, the top side 1 and the underside 2 may be

t opogr aphi cal |y shaped and be fitted wPth grooves, ribs or teeth, or their
surfaces may be nmerely roughened. The 3D inplant structure 10 noreover
conprisg;liuugft side face 3 and a right side face 4, also a front face 5
and a r e 6. The inplant structure 10 also may be hollow and its
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CLAING 1. Afe) nt er pleralégpradlbdrepolast (9) pasbingf hrougth tise inpret dtiRAs L a)
(3D) structure ééﬁ% . conprisin gg'nae? a top side (1) and an underside (2))
whi ch afE&ei¥eedq %”?'_e%r]‘ﬁX%iﬁI %‘ NiHEGRNDERANRESIHY 2w (48) tadnntersect
vertebr gf héklomal @é,?tgiggﬂ?;@ge (3) and a right side face (4), (c) a front

face (5) and a rear (d) a horizontal center plane (7) situated
between the top side (1) and t heharacterized in that

(f) at ieast one of the boreholes (9) is designed so that a longitudinal

affixation element (20) received in it can be connected rigidly to the intervertebral
implant.

2. Intervertebral implant as claimed in claim 1, characterized in that the 3D
structure (10) comprises at its front face (5) a front plate (8) which is mounted vertically
to the horizontal center plane (7). said boreholes (9) passing through this front plate
and the longitudinal affixation elements (20) being anchorable in it.

3. Intervertebral implant as claimed in claim 2, characterized in that the

front plate (8) in the 3D implant structure (10) is vertically displaceable reiative to the
center plane (7).

4, Intervertebral implant as claimed in either of claims 2 and 3,

characterized in that the front piate (8) is made of a material different from that of the
3D implant structure (10).

5. Intervertebral implant as claimed in one of claims 1 through 4,
characterized in that at least one of the boreholes (9) comprises an inside thread.



-underside (2), and (e), a plurality of boreholes (9) passing through the

i nplant structure (10) receiving longitudinal affixation elenents (20) and
conprising axes (19) that intersect thé horizontal center plane (7),
characterized in that (f) at |east one of the boreholes (9) is designed so
‘that a longitudinal affixation elenment (20) received init can be
connected rigidly to the intervertebral inplant. 2. Intervertebral inplant
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bei ng akéhorable init. 3. Intervertebral inplant as clainmed in claim 2,
characterized in that the front plate (8) in the 3D inplant structure (10)
is vertically displaceable relative to the center plane (7). 4.
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to 1: 20 00, preferably in the range of 1:5 to 1:15.

: Intervertebral implant as claimed in one of claims 1 through 8,

characterized in that its side faces (1, 2, 3, 4, 5, 8) are ali substantially convex.

10.  Intervertebral implant as claimed in one of claims 1 through 9,

characterized in that the top side (1) and/or the underside (2) are non-planar and
preferably convex.

11.  Intervertebral implant as claimed in one of claims 1 through 10,
characterized in that the boreholes (9) do not pass through the left side face (3) nor
through the right side face (4).

12, Intervertebral implant as claimed in one of claims 1 through 11,
characterized in that the boreholes (9) do not pass through the front face (5).

13.  Intervertebral implant as claimed in one of claims 1 through 12,
characterized in that at least two of the boreholes (9) run mutually parallel.

14.  Intervertebral implant as claimed in one of claims 1 through 13,
characterized in that at least two of the boreholes (9) diverge from each other as seen
from the front side (1).



-9. Intervertebral inplant as clainmed in one of clainms 1 through 8,
characterized in that its side faces (1, 2, 3, 4, 5 6) are all
substantially convex. 10. Int ervertebraf i rrpl ant as clainmed in one of
claims 1 through 9, <characterized in that the top side (1) and/or the
“underside (2),are non-planar and preferably convex. 11. Intervertebral
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pl ane. 16. Intervertebral inplant as clainmed in one of clains 1 through 15,
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and a shank

18.  Intervertebral implant as claimed in claim 17, characterized in that the

longitudinal affixation elements (20) are bone screws having a head (21) and a shank
(23).

19.  Intervertebral implant as claimed in claim 18, characterized in that the

head (21) is fitted with an external thread (24) which matches the inner thread (11) of
the borehole (9).

20.  Intervertebral implant as claimed in either of claims 18 and 19,
characterized in that the head (21) conically tapers toward the shank (23), the conicity
of the head (21) preferably matching the conicity of the borehole (9).

21.  Intervertebral implant as claimed in one of claims 17 to 20, characterized
in that at least two longitudinal affixation elements (20) pass through the top side (1)

and at least two longitudinal affixation elements (20) pass through the underside (2).

22.  Intervertebral implant as claimed in one of claims 17 through 21,

characterized in that the longitudinal affixation elements (20) are bone screws of which



-(23). 19. Intervertebral inplant as clainmed in claim 18, characterized in
that the head (21) is fitted with an external thread (24) which natches
the inner thread (11) of the borehole 9). 20. Intervertebral inplant as
claimed in either of clains 18 and 19, characterized in that the head (21)

“conically tapers toward the shank (23), the conicit of the head (21)
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26.  Intervertebral implant as claimed in one of claims 17 through 25,

characterized in that the tip (22) of the longitudinal affixation element (20) can be
anchored in the implant structure (10) in a manner that the head (21) of the longitudinal

affixation element (20) can be anchored in the adjacent vertebra.

27.  Intervertebral implant as claimed in claim 26, characterized by the head
(21) of the longitudinal affixation element (20) comprising a widened diameter and

additionally by a support disk (30) designed to rest against the vertebra and being
provided for said head.

28.  intervertebral implant as claimed in one of claims 17 through 27,

characterized in that the implant structure (10) consists of a plastic, preferably a non-
reinforced plastic.

29.  Intervertebral implant as claimed in claim 28, characterized in that the
external thread (25) of the bone screws (20) comprise a load bevel angle in the range
of 11° to 14°, preferably of 12° to 13°.



-additionally by a support disk (30) designed to rest against the vertebra
and being provided for said head. 28. intervertebral inplant as clainmed in
one of claims 17 through 27, characteri®zed in that the inplant structure
(10) consists of a plastic, preferably a non- reinforced plastic. 29.
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the range of 6 to 100, preferably 7 to 9. 31. Intervertebral inplant as
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characterized in that it is in the formof a hollow structure of which the
outside surfaces are preferably perforated.

33.  Intervertebral implant as claimed in one of claims 28 through 32,
characterized in that the boreholes (9) exhibit a smooth inner wall into which the

threaded head of a metal, longitudinal affixation element (20) may be cut or integrated.

34.  Intervertebral implant as claimed in one of claims 1 through 33,

characterized in that its top side (1) and its underside (2) are shaped preferably in the
form of teeth.

35. Intervertebral implant as claimed in one of claims 1 through 34,

characterized in that it is in the form of a hollow structure of which the outside surfaces
are preferably perforated.



