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(57) Abréegée/Abstract:

The Invention relates to an anchor piece for fixing an intervertebral implant (15) to the end plate of a vertebral body (19:20),
comprising A) an anchor piece (1), with a central axis (6) and two end faces (4, 5) transverse to the central axis (6), B) at least two
spikes (/) extending from one of the end faces (4;5), parallel to the central axis (6) and which may be pushed into an end plate of a
vertebral body (19;20), whereby B) the anchor piece (1) has a cavity (3) extending through the anchor piece (1) in the direction of
the central axis (6) and C) the anchor piece (1) comprises fixing means (9), by means of which the anchor piece may be detachably
locked to an intervertebral implant (15).
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(54) Bezeichnung: VERANKERUNGSMITTE FUR ZUR ZWISCHENWIRBELIMPLANTATE
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(57) Abstract: The invention relates to an anchor piece for fixing an intervertebral implant (15) to the end plate of a vertebral body

T (19;20), comprising A) an anchor piece (1), with a central axis (6) and two end faces (4, 5) transverse to the central axis (6), B) at

least two spikes (7) extending from one of the end faces (4;5), parallel to the central axis (6) and which may be pushed into an end

late of a vertebral body (19;20), whereby B) the anchor piece (1) has a cavity (3) extending through the anchor piece (1) in the

direction of the central axis (6) and C) the anchor piece (1) comprises fixing means (9), by means of which the anchor piece may be

detachably locked to an intervertebral implant (15).

[Fortsetzung auf der ndichsten Seite]
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Verollentlicht: Zur Erklirung der Zweibuchstaben-Codes und der anderen Ab-
—  mit internationalem Recherchenbericht kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
—  mit gednderten Anspriichen des and Abbreviations") am Anfang jeder reguldiren Ausgabe der

PCT-Gazette verwiesen.

(57) Zusammenfassung: Verankerungsteil zur Fixierung eines Zwischenwirbelimplantates (15) an die Endplatte eines Wirbelkor-
pers (19;20) mit A) einem Verankerungsteil (1), welches eine Zentralachse (6) und zwei quer zur Zentralachse (6) stehende Stirn-
flichen (4;5) umfasst; B) mindestens zwei iiber eine der Stirnfldichen (4;5) vorstehende, zur Zentralachse (6) parallele und in eine
Endplatte eines Wirbelkorpers (19;20) einpressbare Dorne (7) umfasst, wobei B) das Verankerungsteil (1) einen das Verankerungsteil
(1) in Richtung der Zentralachse (6) durchdringenden Hohlraum (3) umfasst; und C) das Verankerungsteil (1) Befestigungsmittel (9)
umfasst, mittels welcher die Verankerungsteil an einem Zwischenwirbelimplantat (15) 16sbar arretierbar sind.
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Enalish translation of the International Patent Application  No.
PCT/CH2003/000240 “Anchoring means for intervertebral implants” in the name

of Mathys Medizinaltechnik AG

Anchoring means for intervertebral implants

The invention concerns anchoring means for intervertebral implants according to
the preamble of patent claim 1, as well as an intervertebral implant with two
anchoring parts according to the preamble of patent claim 9 and a method to
fasten an intervertebral implant on adjacent bodies of the vertebra according to
the preambile of patent claim 16.

Intervertebral implants, that may be constructed, for example, as intervertebral
disc prosthesises and are introduced into the intervertebral space between two
adjacent intervertebral discs after the removal of a damaged, natural
intervertebral disc or of a damaged nucleus of an intervertebral disc, have to be
fixed on the end surfaces of the adjacent bodies of the vertebra, so that the
implant could not move with the passage of time. In the fixing of the implant on
the end plates of the bodies of the vertebra one differentiates between primary
and secondary stabilisation. The primary stabilisation is necessary immediately
following the operation and is preferably carried out by introducing anchoring
means, fitted to the implant, into the end plates on the adjacent bodies of the
vertebra. The secondary stabilisation is achieved by the bone growing on the

implant, but one has to reckon with a period of approx. 6 weeks until an adequate
fixing of the implant.

From US 5,683,465 Shinn an intervertebral disc prosthesis is known, that in one
embodiment is fixed on the end plates of the adjacent bodies of the vertebra by
means of pins that can pass through the cover plates fitted to the exterior of the
implant. It is a disadvantage of this fixing when using these pins, that the pins
have to be fastened on the end plates either prior to the introduction of the
intervertebral disc prosthesis into the intervertebral space, what during the
introduction of the implant into the intervertebral space demands an increased
traction of both bodies of the vertebra, or that after the introduction of the implant
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into the intervertebral space the pins have to be individually pressed into the end
plates of the adjacent bodies of the vertebra, resulting in a prolonged operating

time.

This is where the invention wants to provide remedy. The object of the invention
IS to produce anchoring means for intervertebral implants, that can be brought
iInto a first position for the purpose of introducing the implant in the scraped out
intervertebral space, where they do not project with their ends past the cover
plates and after the introduction of the implant can be brought in a simple manner
iInto a second, lockable position, where the anchoring means are pressed into the
end plates of the adjacent bodies of the vertebra and serve the purpose of
primary stabilisation of the implant.

The invention achieves this objective with anchoring means for intervertebral
implants having the features of claim 1, as well as with an intervertebral implant
having the features of claim 9 and with a method to fix an intervertebral implant
comprising the steps according to claim 16.

The anchoring means according to the invention serve the purpose of fixing an
intervertebral implant on the end plates of bodies of the vertebra and basically
comprise an anchoring part with a central axis, a hollow space passing through
the anchoring part in the direction of the central axis and two end faces provided
transverse to the central axis, at least two spikes that protrude past the end faces
and can be pressed into the end plate of a body of the vertebra, and fastening
means, by means of which the anchoring means, together with the spikes, can be
detachably locked on an intervertebral implant.

The basic advantages, achieved by the invention, are that with the anchoring
means according to the invention

* only a minimal traction of two adjacent bodies of the vertebra is necessary when
implanting an intervertebral implant into the intervertebral space, and
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* by means of the anchoring means according to the invention an intervertebral
implant can be simply fixed on the bodies of the vertebra adjacent to the
intervertebral implant.

The fastening means can be, for example, snapped in on an intervertebral
implant transversely to the central axis of the anchoring means and be elastically
deformed, can be pressed or screwed into the anchoring part transversely to the
central axis, or executed by a taper joint between the wall of the hollow space
and the intervertebral implant.

In a preferred form the fastening means can be elastically deformed transversely
to the central axis of the anchoring means and in the non-deformed state
protrude into the hollow space in the anchoring part. Elastically deformable
fastening means have the advantage, that the anchoring part can be produced in
one piece and the danger of losing a component can be avoided.

These fastening means are preferably constructed as hooks with lugs directed
towards the central axis.

In another embodiment the fastening means are provided in the hollow space of
the anchoring part. This will bring with it the advantage that the anchoring part
can be produced without parts axially protruding past the end faces and, for
example, the pressing of the spikes into the base plate or cover plate of an
adjacent body of the vertebra by means of a suitable surgical instrument will not
be hindered by projecting parts.

In yet another embodiment the hooks are so let into the recesses in the wall of
the hollow space that is parallel to the central axis, that in the case of the hooks
not being deformed transversely to the central axis the lugs of the hooks protrude
Into the hollow space and in the case of the hooks being deformed transversely to
the central axis the hooks, together with their lugs facing the central axis, can be

accommodated in the recess, so that an interveriebral implant can be introduced
into the hollow space.
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In a further embodiment the anchoring par{ has an annular construction, while the
cross-sectional surface of the hollow space at right angles to the central axis
and/or the cross-sectional surface of the anchoring part bordered by the external
sheathing surface and at right angles to the central axis may be circular surfaces,
elliptical surfaces, oval surfaces or polygonal surfaces.

In a preferred embodiment of the intervertebral implant according to the invention
it comprises two closing plates at the axial ends, the external surfaces of the
closing plates serving the purpose of resting on the cover plate or the base plate
of the two adjacent bodies of the vertebra and two anchoring means. The closing
plates can be passed through the hollow spaces in the anchoring parts, so that
the anchoring parts can be axially displaced relative to the closing plates. The
following advantages will be achieved by this:

e prior to the introduction of the intervertebral implant into the intervertebral space
the anchoring parts can be axially displaced until the spikes do not project past
the end faces of the closing plates and thus during the introduction of the
intervertebral implant into the intervertebral space the adjacent bodies of the
vertebra need only a minimal spreading apart, and

* after the introduction of the intervertebral implant into the intervertebral space
both anchoring parts can be displaced with a simple instrument until the spikes

are pressed into the base plate or cover plate of the adjacent bodies of the
vertebra.

In a further embodiment the closing plates are mounted without clearance in the
hollow spaces of the anchoring parts and can be displaced relative to the closing
plates parallel to the central axis. The advantage of this is that after fixing the
anchoring means in the base plate or the cover plate of the adjacent bodies of the
vertebra the intervertebral implant does not have any radial clearance.

In another embodiment the closing plates comprise second fastening means, in
which the fastening means can be engaged on the anchoring parts. These
second fastening means can be, for example, that the closing plates of the
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intervertebral implant have on their sheath{ng surfaces depressions parallel to the
central axis, these depressions serving the purpose of accommodating the lugs of
the hooks. The construction with the depressions has the advantage, that by
virtue of the lugs snapped into the depressions, the closing plates can be secured
against rotation relative to the anchoring parts.

In yet another embodiment the fastening means on the anchoring parts have a
clearance relative to the second fastening means on the intervertebral implant, in
such a manner that in the case of fixed fastening means small rotations of the
anchoring parts about the central axis relative to the closing plates are allowed.
This will bring with it the advantage, that torsional movements of the adjacent
bodies of the vertebra, that are allowed with a certain range, will be allowed by

the connection between the anchoring parts and the intervertebral implant.

In yet another embodiment the second fastening means are such, that the closing
plates have axially projecting segments with reduced diameters, so that the lugs
of the hooks can snhap In.

The method according the invention to fasten an implant, in particular an
intervertebral implant on the end plates of both adjacent bodies of the vertebra,
basically comprises the following steps:

a) enabling the access to the intervertebral space by means of an anterolateral,
ventral lateral, transperitonial or retroperitonial surgical procedure,

b) tractioning both bodies of the vertebra adjacent to the intervertebral space,

c) scraping out the intervertebral space,

d) introducing the intervertebral implant with the anchoring means pushed
together. On this occasion both anchoring parts are pushed together until the
spikes no longer project past the external surfaces of the closing plates,

e) moving the anchoring parts axially away from one another until the spikes are

adequately pressed into the base plate or the cover plate of the adjacent
bodies of the vertebra, and

f) fixing the fastening means on the intervertebral implant. In that case when the
fastening means are elastically executed, their fixing is carried out

automatically without any action by the surgeon as soon as the anchoring
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parts are moved apart up to their axial end positions. When the fastening
means are, however, constructed as screws or similar means, they have to be

fixed with a suitable instrument.

The invention and developments of the invention are explained in detail in the
following based on schematic illustrations of several embodiments. They show in:

Fig.1 - a section through an embodiment of the anchoring means according to the

invention,

Fig.2 - a top view on the embodiment of the anchoring means illustrated in Fig.1,

Fig.3 - a section through two anchoring means according to the embodiment
illustrated in Figs.1 and 2, provided on an intervertebral implant,

Fig.4 - a detail of a spinal column with an intervertebral implant implanted and two
anchoring means according to the embodiment illustrated in Figs.1 and 2,

and

Fig.5 - a longitudinal section through an intervertebral implant with two anchoring

means according to the embodiment illustrated in Figs.1 and 2.

Figs.1 and 2 illustrate a preferred embodiment of the anchoring means 21
according to the invention, that basically comprise an anchoring part 1 with a
central axis 6 and a hollow space 3 passing through the anchoring part 1 parallel
to the central axis 6, a plurality, for example four, spikes 7 parallel to the central
axis 6 and fastening means 9. In this case the cross-section of the anchoring part
1 is constructed with a circular cross-section in a plane at right angles to the
central axis 6, but it can have an external and/or internal elliptical, oval, reniform
or polygonal design, and has a first end face 4 and parallel to it a second end
face 5. Both end faces 4, 5 are transversely to the central axis 6. The four spikes
7 are integral with the anchoring part 1 and are perpendicular to the first end face
4. The spikes 7 can be, for example, so constructed, that, as it is illustrated here,
they taper towards their free end in the axial direction or they can have a point at

their free ends or a convex design, so that during the implantation they can be
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pressed into the end plate of an adjacent body of the vertebra by displacing the
anchoring part 1 parallel to the central axis 6. As fastening means 9 four
elastically deformable hooks 10 are provided on the wall 12 of the hollow space
paraliel to the central axis 6 evenly distributed on the circumference, the lugs 11
of said hooks provided near to the first end face 4 of the anchoring part 3 and
protrude into the hollow space 3. With their lugs 11 the hooks 10 can be
detachably snapped into an intervertebral implant 15, introduced into the hollow
space 3 (Fig.3). The hooks 10 are so arranged in recesses 8 in the wall 12 of the
hollow space, that in the case of non-deformed hooks 10 only the lugs 11
protrude transversely to the central axis 6 into the hollow space 3. Measured
perpendicularly to the central axis 6, the recesses 8 have a depth T, whereas the
length of the lugs 11, also measured perpendicularly to the central axis 6, is L,
while L<T. '

Fig.3 shows two identical anchoring means 21', 21", corresponding to the
embodiment described in Figs.1 and 2, each of them provided at one end each of
an intervertebral implant 15, whereby the spikes 7, arranged on the anchoring
parts 1', 1%, protrude at the end past the end faces 17 of the intervertebral implant
15. The end faces 17 of the intervertebral implant 15 can be plane, as illustrated
here, but they may also dome-shaped. At the same time one anchoring means
21" is illustrated in its second, locked position, while the other anchoring means
21" is in the first position, in which it is pushed parallel to the central axis 6 so far
over the intervertebral implant 15, that the spikes 7 do not protrude past the end
face 17 of the intervertebral implant 15. When introducing an intervertebral
implant 15 into the hollow space 3, the hooks 10 can bend into the recesses 8, so
that the intervertebral implant 15 can be pushed through the hollow space 3
parallel to the central axis 6 and past the lugs 11. This is illustrated in the form of
an example on the anchoring part 1". In the axial direction the closing plates
13,14 of the intervertebral implant 15 have at their ends segments 22 with
reduced diameters, so that the lugs 11 of the hooks 10 can snap into the shoulder
formed by the reduced segments 22 on the closing plates 13, 14. This will
achieve that the external end faces 17 of the closing plates 13, 14 will abut
against the base plate or the cover plate of the adjacent bodies of the vertebra.
Therefore, because the end face 4 of the anchoring part 1 does not abut against
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the adjacent bodies of the vertebra, it will t;e ensured that only the intervertebral
implant 15 carries the axial load and the load will be transferred to the entire end
face 17.

Fig.4 shows a detail of a spinal column together with an intervertebral implant 15
introduced between two adjacent bodies 19, 20 of the vertebra. The intervertebral
implant 15 is fixed on the end plates of the adjacent bodies 1, 20 of the vertebra
by anchoring means 21', 21", respectively. For fixing the anchoring means 21/,
21" on the bodies 19, 20 of the vertebra the spikes 7', 7" on the anchoring parts
1', 1" are pressed into the end plates of the bodies 19, 20 of the vertebra. When
implanting the intervertebral implant 15 into the scraped out intervertebral space,
the anchoring parts 1', 1" are pushed over the intervertebral implant 15 so far,
that the spikes 7 will not protrude past the end face 17 of the intervertebral
implant 15 (Fig3). Only after the intervertebral implant 15 together with two
anchoring parts 1', 1" are pushed into the scraped out intervertebral space, will
the lower and upper anchoring parts 1", 1' be pushed with an expander against
the bodies 19, 20 of the vertebra adjacent to the intervertebral implant 15 and the
spikes 7 pressed into the end plates of the adjacent bodies 19, 20 of the vertebra.
After the spikes 7 had been completely pressed into the end plates and the
anchoring parts 1', 1" have reached their end positions, will both hooks 10 (Fig.2)
snap in with their lugs 11, for example, into the end faces 17 of the intervertebral
implant, or into the depressions 18 (Fig.5), complementing the lugs 11, on the
sheathing surface 16 of the intervertebral implant 15 that is parallel to the central
axis 6.

Fig.5 illustrates an embodiment of an intervertebral implant 15 with anchoring
means 21', 21" provided at each axial end. The anchoring means 21°, 21"
correspond to those described in Figs.1 and 2 and comprise an anchoring part 1/,
1", respectively, and spikes 7', 7" on the end faces 4 at the axial ends of the
anchoring parts 1', 1". The intervertebral implant 15 has at each axial end a
closing plate 13, 14, while in their cross-section, that is at right angles to the
central axis 6, the construction of the closing plates 13, 14 is complementary to
the hollow spaces 3 of the anchoring parts 1', 1". On the external sheathing
surface 16 the closing plates 13, 14 are provided with depressions 18, that

similarly to the fastening means 9, are distributed on the circumference of the
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anchoring parts 1', 1" and have a constru'c’;ion to complement the lugs 11 on the
fastening means 9. Furthermore, the length of the depressions 18, measured
parallel to the central axis 6, is /, and they open at the axial end into the end
surfaces 17 of the closing plates 13, 14, that are part of the intervertebral implant
15. The length /is so dimensioned, that in the case of an axial displacement of
the anchoring part 21' 21" relative to the end faces 17 of the intervertebral implant
15, the lugs 11 of the hooks 10 will snap into the depressions 18. The externally
situated end faces 17 of the intervertebral implant 15 project axially past the end
faces 4 of the anchoring parts 1', 1", thus ensuring that the load from both
adjacent bodies of the vertebra will be transferred to the intervertebral implant 15
via the end faces 17. The upper anchoring means 21' is illustrated in this case
with snapped in fastening means 9, whereas the lower anchoring means 21" on
the closing plate 14 is pushed so far on the opposite facing closing plate 14, that
the spikes 7" do not protrude past the end face 17 of the intervertebral implant
15. Similarly to Fig.3, the fastening means 9 of the lower anchoring means 21"
are deformed transversely to the central axis 6 and pressed into the depressions
8 in the hollow space 3 of the anchoring part 1".
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English translation of the claims amended under Article 19 PCT of the
International Patent Application No. PCT/CH2003/000240 “Anchoring means for

intervertebral implants” in the name of Mathys Medizinaltechnik AG

AMENDED CLAIMS
Received by the International Bureau on April 2, 2004 (2.4.2004);
original claims 1-16 replaced by modified claims 1-15

Patent claims

. An intervertebral implant (15) with two anchoring means (21) to fix the

intervertebral implant (15) on the end plates of a body (19, 20) of the vertebra

wherein

A) each anchoring means (21) comprises an anchoring part (1) comprising a
central axis (6) and two end faces (4, 5) transverse to the central axis (6),

B) each anchoring means (21) comprises at least two spikes (7) that protrude
past the end faces (4, 5), are parallel to the central axis (6) and can be
pressed into an end plate of a body (19, 20) of the vertebra,

characterised in that

C) the anchoring part (1) comprises a hollow space (3) passing through
parallel to the central axis (6),

D) the anchoring part (1) comprises fastening means (9) by means of which
the anchoring part can be detachably locked on an intervertebral implant
(15),

E) the intervertebral implant (15) comprises a closing plate each (13, 14) that

intersects the central axis (6), and

F) the closing plates (13, 14) can pass through the hollow spaces (3) in the
anchoring parts (1).

2. An intervertebral implant (15) according to claim 1, characterised in that the

fastening means (9) can be elastically deformed transversely to the central

axis (6) and in the non-deformed state protrude into the hollow space (3).

3. An intervertebral implant (15) according to claim 2, characterised in that the

fastening means (9) are hooks (10) that can be elastically deformed
transversely to the central axis (6) with lugs (11) facing the central axis (6).

AMENDED PAGE (Art.19)
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. An intervertebral implant (15) according to claim 3, characterised in that the

hooks (10) are provided in the hollow space (3).

. An intervertebral implant (15) according to any one of claims 1 to 4,

characterised in that the fastening means (9) and the anchoring part (1) are
integral.

. An intervertebral implant (15) according to any one of claims 3 to 5,

characterised in that the hollow space (3) comprises depressions (8), wherein
the hooks (10) are provided.

. An intervertebral implant (15) according to claim 6, characterised in that

perpendicularly to the central axis (6) the recesses (8) have a depth T and the

maximum length of the lugs (11), measured perpendicularly to the central axis
(6), is L, while L<T.

. An intervertebral implant (15) according to any one of claims 1 to 7,

characterised in that the anchoring part (1) has an annular construction and
the cross-sectional surface of the hollow space (3) at right angles to the
central axis (6) and/or the cross-sectional surface of the anchoring part (1)
bordered by the external sheathing surface at right angles to the central axis

(6) are circular surfaces, elliptical surfaces, polygonal surfaces or oval
surfaces.

9. An intervertebral implant (15) according to any one of claims 1 to 8,

characterised in that at each end it comprises a closing plate (13, 14) that

intersects the central axis (6) and that the shape of the hollow space (3) is
made to suit the closing plates (13, 14).

10. An intervertebral implant (15) according to claim 9, characterised in that the

closing plates (13, 14) are mounted without clearance in the hollow spaces
(3) of the anchoring parts (1) and can be displaced relative to the central axis

(6).

AMENDED PAGE (Art.19)
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11. An intervertebral implant (15) according to any one of claims 1 to 8,
characterised in that the anchoring parts (1) have a clearance for rotation
about the central axis (6) with fastening means (9) fixed on the closing plates

5 (13, 14).

12. An intervertebral implant (15) according to any one of claims 1 to 11,
characterised in that the closing plates (13, 14) comprise second fastening
means, in which the fastening means (9) can be engaged on the anchoring

10 parts (1).

13. An intervertebral implant (15) according to claim 12, characterised in that it
has an external sheathing surface (16) and as second fastening means it
comprises depressions (18) protruding into the sheathing surface (16)

15 transversely to the central axis (6) for the partial accommodation of the

fastening means (9).

14. An intervertebral implant (15) according to any one of claims 1 to 13,
characterised in that the closing plates (13, 14) have axially projecting
20 S amer vith raduced-diamete

15. A method to fasten an implant according to any one of claims 1 to 14 within
an intervertebral space, characterised by the steps:
a) enabling the access to the intervertebral space by means of an
25 anterolateral, ventral lateral, transperitonial or retroperitonial surgical
procedure,
b) tractioning both bodies (19, 20) of the vertebra adjacent to the
iIntervertebral space,
C) scraping out the intervertebral space,
30 d) introducing the intervertebral implant (15) with the anchoring means (1)
pushed together,
e) moving the anchoring parts (1) axially away from one another until the
spikes (7) are adequately pressed into the base plate or the cover plate of
the adjacent bodies (19, 20) of the vertebra, and

AMENDED PAGE (Art.19)
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f) fixing the fastening means (9) on the intervertebral implant (15).

AMENDED PAGE (Art.19)
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