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(57) Abrégée/Abstract:
The invention relates to a central section (1) that Is designed to be incorporated into a modular intervertebral implant or a modular
Intervertebral disc prosthesis. Said section is equipped with elements (2) for detachable fixation to an apposition plate (3) that is
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(57) Abrege(suite)/Abstract(continued):
designed to rest against the base plate or cover plate of a vertebral body. The invention also relates to a modular kit comprising n

central sections (1) of this type and m apposition plates, whose surfaces that face the central section (1) comprise complementary
elements (4) to the elements (2) on the central section (1), where n =2 and m =4 and preferably n =3 and m = 6.
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(57) Abstract: The invention relates to a central section (1) that is designed to be incorporated into a modular intervertebral implant
or a modular intervertebral disc prosthesis. Said section is equipped with elements (2) for detachable fixation to an apposition plate

) (3) that is designed to rest against the base plate or cover plate of a vertebral body. The invention also relates to a modular kit

WO

comprising n central sections (1) of this type and m apposition plates, whose surfaces that face the central section (1) comprise
complementary elements (4) to the elements (2) on the central section (1), where n = 2 and m = 4 and preferably n =3 and m = 6.

[Fortsetzung auf der ndichsten Seite]
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Veroitentlicht:
—  mit internationalem Recherchenbericht

Zur Erklirung der Zweibuchstaben-Codes und der anderen Ab-
kiirzungen wird auf die Erkldrungen ("Guidance Notes on Co-
des and Abbreviations") am Anfang jeder reguldren Ausgabe der
PCT-Gazette verwiesen.

(57) Zusammenfassung: Das Mittelstiick (1) ist fiir ein modulares Zwischenwirbelimplantat oder eine modulare Bandscheiben-
prothese bestimmt. Es ist mit Mitteln (2) zur l6sbaren Befestigung an einer zur Apposition an die Grund- oder Deckplatte eines
WirbelkOrpers geeigneten Appositionsplatte (3) versehen. Ein modularer Baukasten umfasst n solcher Mittelstiicke (1) und m Appo-
sitionsplatten, deren gegen das Mittelstiick (1) gerichtete Oberfldchen zu den Mitteln (2) am Mittelstiick (1) komplementdre Mitteln
(4) aufweisen, wobei n 2 2 und m = 4, vorzugsweise n = 3 und m = 6 ist.
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MODULAR INTERVERTEBRAL IMPLANT OR INTERVERTEBRAL DISK
PROSTHESIS

The mvention relates to a modular intervertebral implant or to a
modular mtervertebral disk prosthesis with different middle pieces and a number of

apposition plates of different construction, which can be detachably fastened thereto.

As a result, there 1s no need to make a number of different implants
available to the surgeon, from which the latter then can make a choice on the basis of

the segment of the spine affected, the weight of the patient and the particular case.

The mmvention is to provide a remedy here. It is an object of the
mvention to provide a modular intervertebral implant or a modular intervertebral disk
prosthesis, which is present in the form of a construction set of a number of middle
pieces (for patients of different weight as well as for patients able to move to a
different extent) and a number of apposition plates of different constructions, which
can be detachably attached thereto, so that the surgeon himself, before the operation,
can assemble the implant, which, in his opinion, is optimum and, if necessary, adapt it
even during the surgery to the anatomical circumstances and requirements by

exchanging suitable middle parts or apposition plates.

Pursuant to the invention, this objective is accomplished with a middle
part, which has the distinguishing features of claim 1, an apposition plate, which has
the distinguishing features of claim 11, a modular intervertebral implant or
intervertebral disk prosthesis, which has the distinguishing features of claim 15, and a

modular construction set, which has the distinguishing features of claim 16.

Further advantageous developments of the invention are characterized

in the dependent claims.
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The advantages achieved by the invention lie essentially therein that it
permits a simple equalization 1n the case of anatomically different vertebrae, such as

the combination of the sacrum 1 lumbar vertebra No. 5 (S1/L5).

\

In a preferred embodiment, the upper end and lower end of the middle
piece are provided ﬁVlth means for the detachable attachment to an apposition plate
each. By these means, different apposition plates can be mounted at the two ends of
the middle piece. This makes possible an individual adaptation of the intervertebral

implant, which 1s assembled from the middle part and the end plate.

Preferably, the means for the detachable attachment of the middle part

to the apposition plates can be brought into engagement parallel to the longitudinal

axis, so that a simple assembly of the intervertebral implant is attainable.

In a different embodiment, the means can be locked by a rotation of the
middle piece, concentric with the longitudinal axis and relative to an apposition plate.
Preferably, the means are realized in the form of a female or male part of a bayonet

lock. The bayonet Jock may be constructed as a rotary lock, so that a simple

operation becomes possible.

In yet another embodiment, the middle part can be deformed elastically
parallel to its longitudinal axis and has a progressive spring performance curve f. By
means of the progressive spring performance curve f, it is achieved thét the middle
piece can be used for loads of patients of different weight. For example, the

progressivity of the spring performance curve f can be constructed so that

* a first partial range is present for a spring deflection of 0 mm to 0.5 mm with a

spring rate of between 450 N/mm and 550 N/mm and preferably of
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approximately 500 N/mm, so that the middle piece is suitable for patients
weighing between 40 and 65 kg,

e a second partial range is present for the spring deflection between 0.5 mm and
1.0 mm with a spring rate of ‘between 1400 N/mm and 1600 N/mm and

preferably of approximately 1500 N/mm, so that the middle piece is suitable
for a patient weighing between 60 and 100 kg and

e a third partial range 1s present for the spring deflection between 1.0 mm and
1.5 mm with a spring rate of between 2500 N/mm and 3500 N/mm and
preferably of approximately 3000 N/mm, said that the middle piece is suitable
for loads of a patient weighing between 100 and 140 kg.

Instead of a performance curve with three partial ranges, it is also

possible to have only two suitable partial ranges with different spring rates.

In a further embodiment, the middle piece, at each axial end, comprises
an end plate, which 1s disposed transversely to the longitudinal axis and has axially on
the outside the female part of the bayonet lock. The male part of the bayonet lock,
constructed in complementary fashion, would then have to be mounted at the surfaces

of the apposition plates directed against the middle piece.

In a preferred embodiment of the inventive apposition plate, the latter
comprises means for the detachable attachment to one of the above-listed
embodiments of the middie piece and has an outer surface, which is suitable for
apposition to the base or covering plate of a body of a vertebra and an inner surface

with the means. Preferably, the outer surface is curved convexly to the outside.

In a different embodiment, the outer surface of the apposition plate and

the nner surface include an acute angle a, which preferably ranges from 2° to 7°.
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In yet another embodiment, the outer surface of the apposition plate has

three-dimensional structuring.

The mventive, modular intervertebral implant or modular intervertebral
disk prosthesis comprises preferably a middle piece according to one of the

Wt
embodiments described above and two apposition plates according to one of the

embodiments described above.
T

Furthermore, the invention comprises a modular construction set with n
middle pieces in accordance with one of the embodiments described above and m
apposition plates in accordance with one of the embodiments described above, the
modular construction set comprising n > 2 middle pieces and m > 4 apposition plates
and preferably n > 3 middle pieces and m > 6 apposition plates. The modular
construction set makes an optimum adaptation to the intervertebral implant or

intervertebral disk prosthesis, which is to be implanted, possible and enables the

intervertebral implant to be assembled in situ.

Preterably, at least two of the m opposition plates have a different
height.

The mvention and further developments of the invention are explained

in even greater detail in the following by means of the partially diagrammatic

representations of several examples. In the drawing

Fig. 1 shows a section through an embodiment of the inventive middle part,

Fig. 2 shows a section along the line A-A in Fig. 1

Fig. 3 shows an embodiment of the inventive apposition plate, which can be fastened

above the middle part to the latter,
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Fig. 4 shows the embodiment of the inventive apposition plate, which 1s represented

in Fig. 3 and can be fastened below the middle part to the latter,

Fig 5 shows a plan view of the embodiment of the inventive middle part represented

in Figs. 1 and 2 and

Fig. 6 shows an antero-posterior section through an embodiment of the inventive,

modular intervertebral disk prosthesis.

Figs. 1, 2 and 5 show an embodiment of the middle part 1, which
essentially a first end 23, a second end 24, a hollow cylindrical elastic means 20,
which 1s disposed coaxially with the longitudinal axis 15, a coaxial outer casing 22,
which is constructed as corrugated bellows 21, an end plate 12; 13, which is disposed
axially at each end transversely to the longitudinal axis 15, and axially elastic
blocking means 27, which are disposed in the cavity 26 of the elastic means 20 for

blocking the bayonet lock disposed in the end plates 12; 13.

The end plates 12; 13 comprise terminally the female part 10 of the
bayonet lock in the form of an outside oval opening 28 (Fig. 5) and an axially
adjoining cylindrical undercut 29, so that the complementary male parts 11 of the
bayonet locks, which are disposed at the apposition plates 3 (Fig. 3 and 4), can be
introduced and, by rotation about the longitudinal axis 15, fixed axially. The blocking
means 27, which comprise two plugs 30 here, which are disposed axially one above
the other, and a spring 31, which is disposed coaxially between the plugs 30, serve to
block the male parts 11 of the bayonet locks. The plugs 30 are pressed by the spring
30 against the end plates 12; 13. At each of their axially outer ends 32, the plugs 30
have a groove 33 (Fig. 5), which is disposed transversely to the longitudinal axis 15

for accommodating the front segments 34 of the male parts 11 (Figs. 3 and 4) of the
bayonet locks.
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The male parfé 11 of the bayonet locks are shown in Figs. 3 and 4.
They each comprise a front segment 34, which is constructed to be complementary to
the oval opening 28 1n the female parts 10 of the bayonet locks and a rear segment 335,
which is constructed cylindrically and does not protrude radially over the front
segment 34, so that the male pa‘rts 11, when introduced into the female parts 10, can
be rotated about t:he;l lqﬁgitudinal axis 15, until the front segments 33 snap into the
grooves 33 at the plugs 30. During the introduction, the plugs 30, moreover, are
shifted axially against one another, so that, after the rotation of the male parts 11 of
the bayonet locks, when the front segments 34 are aligned with the grooves 33, the

plugs 30 are shifted by the force of the spring 31 against the end plates and the front
segments 34 of the male parts 11 are blocked in the grOoves 33.

The middle part 1 furthermore comprises elastic means 20, which are
disposed coaxially with the longitudinal axis 15 and, on the outside, around the elastic
means 20, an outer casing 22, which is constructed as corrugated bellows 21. The
latter may be welded to, caulked to or pressed into the two end plates 12; 13. In the
embodiment shown here, the elastic means 20 are composed of disk spring packages
36a; 36b; 36c; 36d (Fig. 2) with identical disk springs 19. However, the first disk
spring package 36a consists of a disk spring group comprising three equidirectional
multi-leaf disk springs 19, the second and third disk spring packages 36b; 36¢ éach
consist of two oppositely directed groups of two equally directional multi-leaf disk
springs 19 each and the fourth disk spring package 36d consists of two oppositely
directed disk springs 19. A progressive spring performance curve of the elastic means

20 may be attained by this configuration of the disk spring packages 36a; 36b; 36c:
36d.

Figs. 3 and 4 show an upper apposition plate 3, which is disposed at the
upper end 23 of the middle part 1 transversely to the longitudinal axis 15 and is

suitable for lying in contact with the base plate of a body of a vertebra, and a lower
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apposition plate 3, which 1s disposed at the lower end 24 of the middle part 1
transversely to the Jongitudinal axis 15 and 1s suitable for lying in contact with the
covering plate of a body of a vertebra. The two apposition plates 3 have a surface §,
which i1s curved convexly towards the outside and, at their inner surfaces 6, a

depression 37, which is concentric with the longitudinal axis 15, with the integrated

male part 11 of the bayonet lock.

Fig. 6 shows an embodiment of the modular intervertebral implant 40
with a middle part 1, an upper apposition plate 3 at the upper end 23 of the middie
part 1 and a lower apposition plate 3 at the lower end 24 of the middle part of 1. The
middie part 1 and the apposition plates 3 different from the embodiments, shown in
Figs. 1 to 5, only in that a ring 41; 42 of a ceramic material, concentric with the
longitudinal axis 15, is disposed in each of the depressions 37 at the inner surfaces 6
ot the apposition plates 3 and, complementarily, on the outside at the end plates 12;
13 of the middle part 1, and that the outer surfaces 5 of the apposition plates 3 enclose
an angle o of 3° with the inner surfaces 6. This slope of the apposition plates 3 is
constructed so that the total height of the intervertebral implant 40 is less dorsally

than ventrally. The ceramic rings 41; 42 assume a sealing function, so that body fluid

cannot penetrate into the interior of the intervertebral implant.
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The embodiments of the present invention for which an exclusive property or privilege is

claimed are detined as follows:

1. An 1ntervertebral disk prosthesis or intervertebral implant having a central

longitudinal axis, the disk comprising:

an upper apposition plate arranged transversely to the longitudinal axis, the upper
apposition plate including an upper surface for contacting a lower plate of a first vertebra and

a lower surface opposite the upper surface, the lower surface having a male part;

a lower apposition plate arranged transversely to the longitudinal axis, the lower
apposition plate including a lower surface for contacting an upper plate of a second vertebra

and an upper surtace opposite the lower surface, the upper surface having a male part;
a middle piece including:

a first plate arranged transversely to the longitudinal axis, the first plate including an
upper surtace, a lower surface and a female part formed in the upper surface for engaging the

male part of the upper apposition plate;

a second plate arranged transversely to the longitudinal axis, the second plate
including a lower surface, an upper surface and a female part formed in the lower surface for

engaging the male part of the lower apposition plate;

a first blocking means operatively associated with the first plate, the first blocking

means 1ncluding a lower surface;

a second blocking means operatively associated with the second plate, the second

blocking means including an upper surface;

a spring arranged co-axially with the longitudinal axis, the spring operatively coupled
to the lower surface of the first blocking means and the upper surface of the second blocking

means;

an elastic means arranged co-axially with the longitudinal axis and operatively
coupled to the upper surface of the second plate and spaced by a distance from the lower
surface of the first plate in a no-load state, the elastic means coming into contact with the

lower surtace of the first plate when the spring 1s compressed; and

8
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an outer casing circumferentially disposed about the spring and the elastic means, the

outer casing operatively associated with the first and second plates.

2. The intervertebral disk prosthesis of claam 1, wherein the middle piece is
lockable relative to the upper and lower apposition plates by rotating the middle piece
concentric with the longitudinal axis and causing the male parts of the upper and lower

apposition plates to engage the female parts of the first and second plates.

3. The intervertebral disk prosthesis of claim 1, wherein the elastic means has a

progressive spring performance curve.

4. The intervertebral disk prosthesis of claim 3, wherein the spring performance
curve has a spring rate of between 450 N/mm and 550 N/mm 1n a first partial region and a

spring rate of between 1400 N/mm and 1600 N/mm in a second partial region.

. The intervertebral disk prosthesis of claim 3, wherein the spring performance

curve has a spring rate between 2500 N/mm and 3500 N/mm 1n a first partial region.

6. The intervertebral disk prosthesis of claim 1, wherein the upper surface of the
upper apposition plate and the lower surface of the lower apposition plate are curved

convexly.

7. The intervertebral disk prosthesis of claim 1, wherein the male parts of the
upper and lower apposition plates are the male part of a bayonet lock and the female parts of

the first and second plates are the female parts of a bayonet lock.

8. The ntervertebral disk prosthesis of claim 1, wherein the female part of the
first plate includes an oval shape opening towards the upper surface of the first plate and a
cylindrical shaped undercut directly below the oval shaped opening and the female part of the
second plate includes an oval shape opening towards the lower surface of the second plate

and a cylindrical shaped undercut directly above the oval shape opening.

9. The intervertebral disk prosthesis of claim 1, wherein the elastic means is

composed of disk spring packages.

10.  The intervertebral disk prosthests of claim 1, wherein the outer casing is a

corrugated bellow.
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11.  The intervertebral disk prosthesis of claim 1, wherein the outer casing 1s

welded to the first and second plates.

12.  The intervertebral disk prosthesis of claim 1, wherein the lower surface of the
upper apposition plate includes a depression around the male part and the upper surface ot the
lower apposition plate includes a depression around the male part, and wheretn a first ring 1s
disposed in the depression of the upper apposition plate and a second ring 1s disposed 1n the

depression of the second apposition plate.

10
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