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ABSTRACT

The invention concerns a device comprising an implant (18) designed to be
inserted at least partially between the vertebral bodies (4, 4') of two neighbouring
5 vertebrae, said implant (18) being adapted to provide to said neighbouring vertebral
bodies (4, 4) at least one degree of mutual freedom, said device further comprising at
least an extra-discal member (20), arranged behind the intervertebral space (12), adapted
to damp a movement between said vertebrae (2, 2'), at least in the intervertebral flexion

direction.

Figure 3 to accompany abstract
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INTERVERTEBRAL STABILISING DEVICE
The present invention relates to an intervertebral stabilising device.
Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common
5 general knowledge in the field.
Such a device is usually intended to replace all or part of an intervertebral disc,
when the latter has been destroyed by surgery or by disease.
The invention proposes to produce a stabilising device which, while ensuring a
satisfactory freedom of movement between the vertebrae which are adjacent thereto,
10 induces only slight mechanical stresses at the level of the whole of the vertebral chain.
To that end, the present invention provides an intervertebral stabilization device
intended for joining two adjacent vertebrae comprising:
an implant intended to be inserted at least partially between the vertebral
bodies of the two adjacent vertebrae, said implant being adapted to give said two
15 adjacent vertebral bodies at least one mutual degree of freedom; and
at least one extra-discal member intended to be disposed posterior to the
vertebral bodies of said two adjacent vertebrae and attached to each of said two adjacent
vertebrae by pedicular screws, said extra-discal member being adapted to damp a
displacement between said vertebrae at least in the intervertebral flexion direction.
20 Unless the context clearly requires otherwise, throughout the description and the
claims, the words ‘comprise’, ‘comprising’, and the like are to be construed in an
. inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in the

sense of “including, but not limited to”.

Where the two adjacent vertebrae present a single degree of freedom, itis a
25 question of a degree of freedom in rotation, about a transverse axis of the patient,
corresponding to the movements of flexion and of extension of this patient. The or each
extra-discal member is adapted to damp a displacement between these adjacent vertebrae
at least in the intervertebral flexion direction, in which the patient is leaning forward.
This intervertebral flexion corresponds to the extension of each extra-discal member, i.e.
30 to its extension in its principal direction, which is substantially the principal direction of

the vertebral chain, viz the vertical when the patient is standing up.

The invention will be described hereinbelow with reference to the accompanying

drawings, given solely by way of non-limiting examples.

s00092830_2 Doc/BSW
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in which:

Figure 1 is a schematic side view, illustrating two adjacent vertebrae between which a
stabilising device according to the invention is placed.

Figure 2 is a side view, on a larger scale, illustrating an implant belonging to the
stabilising device of Figure 1.

Figures 3 to 6 are views similar to Figure 2. illustrating variant embodiments ol the
implant belonging to the stabilising device of Figure 1.

Figure 7 is a plan view, illustrating an additional variant of the invention, and

Figure 8 is a rear view, illustrating the two damping members belonging to the
stabilising device of Figure 7.

Figure 9 is a schematic side view, similar to Figure 1, illustrating an additional variant
embodiment of the invention.

Figure 10 is a view in perspective, illustrating the device of Figure 9.

Figures 11 to 13 are plan views, illustrating the device of Figure 9, then two variant
embodiments; and

Figure 14 is a side view illustrating a last variant embodiment of the invention.

Figure | shows two respectively upper (2) and lower (2') vertebrae which are joined
via a stabilising device according to the invention. Each vertebra comprises a vertebral body
4, 4' extended by a pedicle 6, 6', an upper articular process 8, 8' and a lower articular process
10, 10". 12 denotes the intervertebral space, 14 and 14 the opposite articular surfaces, and 16
and 16’ the articular capsules. )

The two vertebrae 2, 2' are mutually joined via a stabilising &evice, comprising an
intersomatic implant 18, housed in the intervertebral space 12, as well as a damping member,

generally designated by reference 20, of which the two ends are
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fixed on the corresponding vertebrae via pedicular screws 22, 22'.

The damping member is for example in accordance with the teaching of FR-A-2 676
911, or with that of FR-A-2 751 864. It may also comprise a ligament, in accordance for
example with the teaching of FR-A-2 694 182.

The implant 18 is shown more precisely in Figure 2. In this latter, as in the following
Figures, the right side corresponds to the posterior part of the intervertebral space 12, the left
side corresponding to the anterior part.

The implant 18 comprises respectively upper (24) and lower (26) elements coming into.
contact with the vertebral bodies 4, 4', by respective contact surfaces 24', 26' which are planar.
By way of variant, these contact surfaces may be of different shapes, particularly convex.

Elements 24, 26 comprise respective cheeks 24", 26", which are articulated by means
of a pivot 28 extending transversely. This pivot 28, which is disposed on the posterior side of
the intervertebral space 12, gives a degree of freedom between the surfaces 24" and 26", and
therefore between the vertebral bodies 4, 4'. This single degree of freedom is a rotation about
the tranverse, or sagittal, pivot 28 or to an extension, this thus corresponding to a flexion of
the patient towards the front of the latter towards the rear.

A spring 30, working in compression, is fixed to the elements 24, 26, on the anterior
side of the intervertebral space 12. This spring may be replaced by a resilient block, made for
example of elastomer, particularly rubber.

Figure 3 illustrates a second embodiment of the intervertebral implant, designated by
reference 68. The latter comprises two respectively upper (74) and lower (76) elements, -
coming into contact with the vertebral bodies 4, 4' via planar contac't surfaces 74', 76'.

One of these elements, in the present case the upper element, is provided with a

spherical housing 74", forming cupule, disposed towards the posterior part of the
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intervertebral space 12. This housing 74" cooperates with a spherical projection 76" of the
other element, namely the lower element 76.

Being given that the radii of the housing 74" and of the projection 76" are substantially
identical, their cooperation ensures three degrees of freedom in rotation, about the fixed centre
78 of the spherical projection 76", of the contact surfaces 74', 76’ and therefore of the vertebral
bodies 4, 4",

It is possible to provide this implant 68 with one or more springs, similar to that, 30, or
with a resilient block, extending between the upper and lower elements, for example on the
anterior side of the intervertebral space.

Figure 4 illustrates a third embodiment of the intervertebral implant, which is generally
designed by reference 118. This implant comprises two upper (124) and lower (126) elements
forming plates. Each of these plates, which abuts against a respective vertebral body via a
planar surface 124', 126, is provided with a spherical recess 124", 126", A ball 128 which
presents a radius of curvature substantially smaller than that of the recesses 124", 126", is
intercalated between the plates 124, 126.

This ball 128 is free to move in the vicinity of the adjacent surface of the plates 124,
126, which gives three degrees of freedom in rotation to the two vertebral bodies 4, 4' about a
mobile point, as well as two degrees of freedom in translation allowed by the slidings of the
plates on this ball. The latter may be replaced by a non-spherical member, for example oval or
cylindrical, abutting against the plates 124, 126 via a contact surface of which the radius of
curvature is less than that of the afore-mentioned recesses 124", 126", in order to allow a
mutual displacement of this member with respect to the plate. .

Figure 5 shows a fourth variant embodiment of the intervertebral implant, generally
designated by reference 168. This latter comprises a coating, formed by two rigid plates 74,

176, between which
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an elastic core 178 is intercalated. The plates 174. 176 partially cover the core |78. in that
they are disposed on the edges of this core adjacent the vertebral bodies. The plates are for
example made of titanjum while the core, which is for example glued to the plate. is made for
example of silicone or elastomer, particularly rubber.

The plates 174, 176 come into contact with the vertebral bodies 4, 4' via planar
surfaces 174', 176'. This implant is inserted in the intervertebral space by impaction, like
implants 18, 68 and 118. It can also be envisaged that the distance separating the contact
surfaces 174", 176', which corresponds to the vertical dimension of the placed implant,
increases towards its anterior part, in the vertical anatomic rest position of the patient.

Figure 6 illustrates a fifth embodiment of the intervertebral implant, generally
designated by reference 218. The latter comprises a rigid ball 228 surrounded by a peripheral
ring 226, whose principal axis is parallel to the principal axis of the spine, this ring being
made of an elastic material such as rubber. The lateral ends of the ring are fast with plates 224
which come into contact with the respective vertebral bodies 4, 4'.

The implants 18, 68, 118, 168, 218 described hereinabove are complete disc
prostheses. It is also possible to employ an implant 268, illustrated in Figure 7, which is a
partial disc prosthesis. The latter 268, which is inserted in the disc 270, is disposed in offset
manner with respect to the principal axis A of the vertebral chain which, when the patient is in
standing position, is a vertical axis passing through the median plane P extending from the
rear of the patient to the front. This prosthesis may be inserted by screwing or impaction in the
intervertebral space. )

This partial prosthesis 268 is associated with a damping me.r;1ber 20A which is
disposed in offset manner on the same side of the axis A as the partial prosthesis 268.

There may be associated with the partial prosthesis 268 an
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additional prosthesis 268', located on the other side of the axis A. This partial prosthesis 268',
which is shown in broken lines, may be similar to the partial prosthesis 268, it being
understood that it is possible to give these two partial prostheses 268, 268' different heights,
$0 as to compensate a possible collapse of the disc produced asymmetrically, seen from
behind. The partial prosthesis 268' is associated with an additional damping member 20B,
shown in broken lines, which is provided on the same side of the axis A as the partial
prosthesis 268'.

Figure 8 shows the two damping members 20A, 20B disposed on either side of the
articular processes 8, 10. These damping members present a metallic part and are for example
in accordance with the teaching of FR-A-2 751 864. They are advantageously connected to
each other by means of a transverse rod 272, extending substantially horizontally. The
connection between each member 10, 10A and the rod 272 is rigid, and for example employs
a solder. It is advantageously made at the level of the median part of these damping members.

Figures 9 to 11 illustrate an additional variant of the invention, in which two upper
pedicular screws 322, 324 are provided, disposed on either side of the principal axis of the
spine, as well as two lower pedicular screws 322", 324'. The stabilising device comprises an
implant 318, for example similar to that, 168, as well as an extra-discal member 320, which is
similar to that, 20.

This stabilising device also comprises an upper stop element 326, presenting a
horizontal branch 328 as well as two vertical branches 330. This branch 328 has two circular
openings hollowed out therein, intended for the passage of the shank of the upper pedicular
screws 322, 324. The walls of each opening are extended by an axi;l sleeve 329, covering a
part of the screw. This sleeve, which may be integral with the branch 328, receives a locking
screw 331 adapted selectively to immobilize the stop element with respect to the pedicular

screw,

-10-
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in a translation paralle! to the principal axis of the latter.

This device also comprises a lower stop element 334 comprising a horizontal branch
336 extended, at its two ends, by rods 337 provided with spheres 338. This lower element has
two openings hollowed out therein, intended for the passage of the shank of the two lower
pedicular screws 322, 324'. Similarly to what has been described hereinabove for the upper
element, each opening is provided with an axial sleeve 329' provided with a screw 331".

Furthermore, in a variant, at least one of the openings may be an oblong slot. This thus
makes it possible to adapt the dimensions of the stop elements to different spaced apart
relationships of the pedicular screws. The horizontal branches 328 and 336 may present
variable lengths, being for example telescopic.

Each vertical branch 330 is bent 5o that its end presents a planar surface 326' extending
obliquely. This means that this end is neither parallel to the median transverse axis A',
extending from the right of the patient to left , nor parallel to the median sagittal axis A"
extending from the rear of the patient to the front (Figure 11). The principal axis D of this
planar surface 326' is parallel to a straight line D' passing through the intersection of these two
axes A" and A", particularly a bisectrix. »

Each surface 326' cooperates with a corresponding sphere 338, with a substantially
punctual contact. Consequently, two rotations about axes A' and A" are allowed between the
upper and lower stop elements and, on doing so, between the two vertebrae 2 and 2'. On the
contrary, rotation about the vertical axis A is prohibited between these vertebrae.

Furthermore, mutual translation of the two vertebrae 2, 2' alpn_g sagittal axis A" is
allowed in one direction. For example, the upper vertebra cannot m;ve forwardly with respect

to the lower vertebra, but, on the contrary, is free to move rearwardly with

11-




10

15

20

25

WO 01/39678 8 PCT/FR00/03368

respect to this lower vertebra.

In addition, any mutual translation of the two vertebrae 2, 2' is prohibited, in both
directions, along the transverse axis A'". Finally, a mutual translation between these two
vertebrae is allowed, in the two directions, along vertical axis A.

Other arrangements may be envisaged. For example, the upper stop element may be
provided with at least one sphere 338', cooperating with a vertical branch, terminated by an
oblique planar surface 336', extending from the horizontal branch 336 of the lower element
(Figure 12). The cooperation of two adjacent spherical bearing surfaces 342, 342, of which
each belongs to a respective stop element, may be employed (Figure 13).

By way of additional variant, at least one of the vertical branches 330 may, at least
partially, be made of an elastic material, whose elasticity allows a permanent contact between
each branch 330 and a corresponding sphere 338. It may also be envisaged to make at least
one vertical branch in two parts, presenting a certain mutual clearance in rotation, about the
principal axis of the branch. This poessibility of clearance may be temporary, for the
positioning of the two stop elements, or permanent in order to ensure at each instant an
angular adaptation between the branch and the sphere.

It is possible to provide a single vertical branch 330, cooperating with a single sphere
338, particularly in the case of a part of the natural posterior articulation not having been
destroyed.

Being given that each upper or lower element is mounted on two pedicular screws at
once, this makes it possible to avoid any disconnection of these screws with respect to the
vertebral bodies, once said screws are placed in positioﬁ. ‘

Figure 14 illustrates an additional variant embodiment of the invention. The device
which is described therein comprises an implant 368 intended to be inserted at least partially
in the intervertebral space. This implant comprises two chambers, respectively front 368' and

rear

12-
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368", surrounded by two shells 369. Each of these latter, which presents a transverse section
substantially in the form of an arc of circle, is made of a rigid material, such as titanium.
These shells 369, which are intended to come into contact with the vertebral bodies 4, 4, are
fastened to the chambers, for example by gluing.

These two chambers 368, 368", which are separated by a possibly porous membrane
396, are filled with a damping fluid. This latter comprises at least one liquid, such as water or
oil. It may also contain air, or even a hydrophilic body such as hydrogel.

The stabilising device illustrated in this Figure 11 also comprises a damping member
370, disposed to the rear of the intervertebral space. This member comprises a rigid vessel 372
inside which is disposed a piston 374 which comprises a head 376, forming upper end, of
which the transverse dimensions are close to those of the vessel. An O-ring 378 is mounted
between the opposite walls of the head and of the vessel.

The head 376 of the piston extends from a vertical rod 380 which hermetically
traverses the lower wall 382 of the vessel 372, with the interposition of an O-ring 384. The
lower end of the rod 380, opposite the head 376, is mounted to pivot on the head of the lower
screw 371.

The head of the piston defines respecliVely upper (386) and lower (388) chambers,
belonging to the vessel 372. The upper chamber receives a spring 390, working in
compression, which extends vertically between the upper wall of the vessel and the opposite
wall of the head. This spring allows the return of the piston into its lower position, which
corresponds to a physiologically advantageous lordosic posture of ghe patient.

The front chamber of the implant 368 is placed in fluidic communication with the
upper chamber of the member 370, via a conduit 392, while the rear chamber of the implant is

placed in fluidic communication with the lower chamber 388 via an

13-
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additional conduit 394. Consequently, when the patient leans forward, in the direction of
arrow F, fluid is driven out of the front chamber in the direction of the upper chamber, which
contributes to causing the piston 374 to descend in the vessel, opposite the upper screw 373.
This rise induces a displacement of fluid, via conduit 394, from the lower chamber towards
the rear chamber. This movement of flexion is therefore damped by these different flows of
fluid.

The invention is not limited to the examples described and shown,

The implant belonging to the stabilising device of the invention may be partial or
complete. In the case of it being question of a partial implant, a plurality of implants of this
type may be disposed between the same two vertebrae. This implant may be placed in position
either by the anterior route or by the posterior route.

Furthermore, it may be provided to use a single ball, similar to that 228, which gives
the vertebral bodies 4, 4' three degrees of freedom in rotation, as well as two degrees of
freedom in translation. It is also possible to make the intervertebral implant in the form of an
envelope containing a hydrophilic gel or water, this implant constituting a nucleus prosthesis.

It is also possible to fix the implant on the vertical wall of the vertebral bodies, for
example by screwing, in accordance with the teaching of EP-A-0 346 269, this implant in that
case being inserted only partially between the two vertebral bodies.

The intervertebral implant may contain a damping fluid and be in accordance with one
of the forms of embodiment described in the French Patent Application filed on 29th
December 1999 under No. 99 16662. This fluidic intervertebral implant is capable of
cooperating with an extra-discal member of mechanical type, for c;ample similar to that 20.

Furthermore, the extra-discal member may also contain such a damping fluid, and be

in accordance with one of the forms of embodiment described in the
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afore-mentioned French Patent Application. This fluidic extra-discal member is capable of
cooperating with a mechanical intervertebral implant such as for example that 18.

The invention makes it possible to attain the objectives mentioned previously.

In the case of degenerative pathology of the intervertebral disc, extending to the nerves
which are adjacent thereto, it is necessary for the surgeon to release the nerve root thus
compressed. To that end, the corresponding operation induces an at least partial destruction of
the posterior intervertebral articulation,

The device of the invention makes it possible to restore the posterior stability, which
had been substantially decreased due to the surgery.

The intervertebral implant makes it possible to restore the height of the disc and to
recall the natural intervertebral movement, being given that it gives at least one degree of
freedom to the vertebral bodies opposite. Furthermore the extra-discal damping member
guarantees an additional component for this posterior stabilisation.

The fact of combining this intervertebral implant and this extra-discal member makes
it possible to produce these two elements simply and reliably. It is thus possible to distribute,
between these two elements, the different mechanical functions which are necessary with a
view to ensuring a satisfactory intervertebral stability. This therefore makes it possible to
reduce the mechanical stresses exerted on each of these two elements, with the result that
these latter are subjected to restricted wear. This therefore prolongs the life duration
accordingly.

The stabilising device of the invention thus guarantees that the relative movement of
the two vertebrae which it connects is sufficiently close to the movement allowed by a natural
vertebral disc, for no major dysfunction to appear at the level of the whole of the vertebral
chain.

The use of two exira-discal damping members, disposed on either side of a principal

axis of the spine, is advantageous. In effect, it ensures an

-15-
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additional damping component, when the patient is leaning on the sides.

It is advantageous to provide means for connection between these two damping
members, insofar as this ensures a substantial reduction of the intervertebral horizontal
shear, as in the case of break or absence of one or of two posterior articular masses.

It is advantageous to make the intervertebral implant in the form of at least one
partial prosthesis. In effect, such prostheses, due to their dimensions, may be introduced
from the rear of the patient, with the result that a single operation may be called upon,
during which these prostheses are implanted at the same time as the damping member.

To provide a single prosthesis, associated with a single extra-discal damping
member, both offset on the same side of the principal axis of the vertebral chain, makes
it possible to overcome asymmetrical collapses of the intervertebral space, seen from
behind. Such asymmetrical collapses may also be obviated by employing two
prostheses of different heights, disposed on either side of the principal axis of the
vertebral chain.

Although the invention has been described with reference to specific examples, it
will be appreciated by those skilled in the art that the invention may be embodied in

many other forms.

s00092830_1 boc/LCD
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. An intervertebral stabilization device intended for joining two adjacent vertebrae
comprising:

an implant intended to be inserted at least partially between the vertebral bodies
of the two adjacent vertebrae, said implant being adapted to give said two adjacent
vertebral bodies at least one mutual degree of freedom; and

at least one extra-discal member intended to be disposed posterior to the
vertebral bodies of said two adjacent vertebrae and attached to each of said two adjacent
vertebrae by pedicular screws, said extra-discal member being adapted to damp a
displacement between said vertebrae at least in the intervertebral flexion direction.
2. The intervertebral stabilization device according to Claim 1, wherein said
implant is adapted to give the two vertebral bodies at least one degree of freedom in
rotation, about a fixed pivot of said implant.
3. The intervertebral stabilization device according to Claim 2, wherein additional
means are provided for damping at least in the intervertebral flexion direction, disposed
towards the anterior part of said implant.
4, The intervertebral stabilization device according to Claim 1, wherein said
implant is adapted to give the two vertebral bodies at least one degree of freedom in
rotation, about a mobile pivot of said implant.
5. The intervertebral stabilization device according to Claim 1, wherein said
implant comprises an elastic core, made in particular of a silicone polymer or an
elastomer, partially covered by a coating made of a rigid material.
6. The intervertebral stabilization device according to any one of the preceding
claims, wherein two extra-discal damping members are provided, disposed on either side
of a principal axis of the vertebral chain,
7. The intervertebral stabilization device according to Claim 6, wherein there are
further provided means for connecting the damping members together.
8. The intervertebral stabilization device according to one of the preceding claims,
wherein said implant comprises at least one partial disc prosthesis.
9. The intervertebral stabilization device according to Claim 8, wherein said
intervertebral implant comprises a single partial prosthesis associated with a single
extra-discal damping member, both being offset on the same side with respect to the

principal axis of the vertebral chain.

s00092830_2. poc/ BSW
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10.  The intervertebral stabilization device according to Claim 9, wherein said
intervertebral implant comprises two partial prostheses disposed on either side of said
principal axis, as well as two extra-discal damping members disposed on either side of
said axis.

11.  The intervertebral stabilization device according to one of the preceding claims,
wherein it further comprises an upper stop element, fast with an upper vertebra, as well
as a lower stop element, fast with a lower vertebra, these extra-discal stop elements
presenting mutual bearing surfaces adapted to allow a mutual rotation of said upper and
lower vertebrae about the patient’s transverse and sagittal axes, and to prevent a mutual
rotation of these two vertebrae about a vertical axis, these bearing surfaces further being
adapted to allow a mutual translation of these vertebrae in one direction about the
sagittal axis, to allow a translation between these two vertebrae in the two directions
about the vertical axis, and to prevent a translation between these two vertebrae in the
two directions about the transverse axis.

12.  The intervertebral stabilization device according to Claim 11, wherein one of
said stop elements comprises two planar bearing surfaces, disposed on cither side of the
vertical axis, these two surfaces extending obliquely and cooperating with two spheres
with which the other of said elements is provided.

13.  The intervertebral stabilization device according to Claims 11 or 12, wherein
each stop element is fast with two pedicular screws, respectively upper and lower.

14.  The intervertebral stabilization device according to Claim 13, wherein means are
provided, enabling each stop element to be selectively connected in translation with at
least one pedicular screw.

15.  The intervertebral stabilization device according to any one of the preceding
claims, wherein said implant comprises at least one chamber and in that said extra-discal
member comprises at least one chamber, said at least two chambers containing a fluid,
and in that means are provided for placing these chambers in fluidic communication.

16.  The intervertebral stabilization device according to Claim 15, wherein the
communication means comprise at least one conduit extending between these chambers.
17.  The intervertebral stabilization device according to Claim 15, wherein a first
conduit ensures communication between the chambers in a first direction, while a
second conduit ensures this communication in a second direction, opposite the first, the

sections of passage of the first and second conduits being different.
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18. The intervertebral stabilization device according to one of Claims 15to 17,
wherein the implant and/or the extra-discal member comprises at least two chambers and
in that a porous element separates said chambers.
19.  The intervertebral stabilization device according to Claim 18, wherein said

5 .porous member is mobile with respect to these chambers.
20. The intervertebral stabilization device according to one of Claims 15 to 19,
wherein there is provided at least one piston separating two adjacent chambers.
21.  The intervertebral stabilization device according to one of Claims 15 to 20,
wherein at least one chamber is provided with a deformable wall.

10 22.  Anintervertebral stabilisation device substantially as herein described with
reference to anyone of the embodiments of the invention illustrated in the accompanying

drawings and/or examples.

DATED this 7" Day of January, 2003
15 HENRY GRAF

Attorney: RUSSELL J. DAVIES
Fellow Institute of Patent Attorneys of Australia
of BALDWIN SHELSTON WATERS
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