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(57) Abréegée/Abstract:

The invention relates to an Intervertebral implant comprising: a spacer (12); a braid (14) for fixing said spacer between the spinous
processes of two adjacent vertebrae; and a clamping device for clamping said braid. The clamping device comprises: a fixed part
(28) constituted by a portion of said spacer (12) and defining at least one first clamping surface for clamping said braid; a mobile
assembly (28) movable relative to said spacer (12) and defining at least one second clamping surface for clamping said braid; and
displacement means for moving sald moving assembly (30) relative to said fixed part (28) to displace sald mobile assembly
between a first position in which said first and second clamping surfaces face each other but are apart to define a free passage for
a portion of the braid (14), and a second position in which said first and second clamping surfaces are moved towards each other
to clamp said portion of braid (14).
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(54) Title: A DEVICE FOR CLAMPING TWO PORTIONS OF A BRAID AND AN INTERVERTEBRAL IMPLANT COM-
PRISING A SPACER, A BRAID, AND SUCH A CLAMPING DEVICE

(57) Abstract: The invention relates to an intervertebral implant comprising: a spacer (12); a braid (14) for fixing said spacer
between the spinous processes of two adjacent vertebrae; and a clamping device for clamping said braid. The clamping device
comprises: a fixed part (28) constituted by a portion of said spacer (12) and defining at least one first clamping surface for clamping
said braid; a mobile assembly (28) movable relative to said spacer (12) and defining at least one second clamping surface for clamping
said braid; and displacement means for moving said moving assembly (30) relative to said fixed part (28) to displace said mobile
assembly between a first position in which said first and second clamping surfaces face each other but are apart to define a free
passage for a portion of the braid (14), and a second position in which said first and second clamping surfaces are moved towards
each other to clamp said portion of braid (14).
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A device for clamping two portions of a braid and an intervertebral implant
comprising a spacer, a braid, and such a clamping device

The present invention relates to an intervertebral implant fitted with
a device for clamping a braid, and more particularly, but exclusively to a
lateral approach intervertebral implant, i.e. one that can be inserted
between the spinous processes of two consecutive vertebrae in a lateral
direction relative to the plane defined by the spine of the patient to whom

the implant is to be fitted.
Implants including intervertebral spacers are described in particular

iIn French Patent Application 2 822 051 and in French Patent Application
2 870 106 in the name of the Applicant.

Fitting that kind of spacer gives rise to certain problems linked to
the surgical procedure. A ligament called the supra spinous ligament
connects together all the tops of the spinous processes. To fit the spacer,
this ligament must be moved. In practice, it is detached from the two
spinous processes concerned and moved aside by means of an
appropriate surgical instrument. A scalpel is used to detach the ligament
from the spinous processes. Once the spacer is in place, the ligament is
re-sutured to the spinous processes after making a small hole therein to
receive the suture. The ligament can even be sectioned, if appropriate.

The major drawback of that surgical procedure is that touching the
ligament to detach it and move it aside causes it to lose its mechanical
properties. Moreover, all these actions take time and increase the overall
duration of the surgical procedure.

When it is necessary to proceed to total ablation of the natural
intervertebral disc, it is usually necessary to obtain axial access to the disc
and the surgical procedure described above can therefore not be avoided.

However, there are circumstances in which the situation is
different. This applies when it is necessary to proceed with the ablation of
a herniated disk, which procedure requires access to only one side of the
spinous body, and it is then therefore particularly beneficial to use an
intervertebral implant in which the spacer can be easily fitted between the
spinous processes by a lateral route since the surgical procedure as such

itself requires only this access route.
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This is not possible with the spacers of known intervertebral
implants because the projections on either side of the housing adapted to
receive the spinous process are relatively tall, typically at least 5 mm high.
Such a projection height would impose vertebral distraction of the two
vertebrae concerned, which would be unacceptable.

The Applicant has filed French Patent Application 2 897 771, which
relates to an intervertebral implant intended to solve this problem because
its spacer can be inserted laterally, in particular because the distal
projection of the spacer is of small height, no more than 3 mm.

As is known in the art, the intervertebral spacer is held in place by
ties or braids that pass around the spinous processes of the two adjacent
vertebrae and that must be attached to the spacer itself. Moreover, these
braids must have sufficient tension to ensure effective fastening of the
spacer between the two vertebrae.

To clamp the braid relative to the spacer of the intervertebral
implant, and thus to secure the implant to the vertebrae, it is known to
associate a double self-locking system with the body of the spacer, which
system is clipped onto the spacer body by the surgeon. Such a braid
clamping system is described in particular in above-mentioned French
patent application 2 897 771.

That braid clamping system is effective, however it requires the
surgeon to clip the self-locking system onto the body of the spacer.

An object of the present invention is to provide an intervertebral
implant, in particular for lateral insertion, that is associated with a braid
clamping device that can be actuated and installed in simplified manner by
the surgeon.

According to the invention, the intervertebral implant comprises: a
spacer; a braid for fixing said spacer between the spinous processes of
two adjacent vertebrae; and a device for clamping said braid.

The clamping device comprises:

* a fixed part constituted by a portion of said spacer and defining at
least a first clamping surface for clamping said braid,;

* a mobile assembly that is mobile relative to said spacer, defining
at least a second clamping surface for clamping said braid; and

+ displacement means for moving said mobile assembly relative to
said fixed part to move said mobile assembly between a first position in
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which said first and second clamping surfaces face each other but are
apart to define a free passage for a portion of the braid and a second
position in which said first and second clamping surfaces are moved
towards each other to clamp said braid portion, said displacement means
being further adapted to hold said mobile assembly in its clamping, second
position.

It will be understood that since the fixed part of the braid clamping
device is constituted by a portion of the spacer of the implant, putting the
intervertebral implant into place with its braid clamping device is greatly
simplified, as is tightening the braid.

Preferably, the fixed first part of the clamping device forms an
integral portion of the spacer and is fabricated in any appropriate manner

at the same time as the spacer.
Also preferably, said spacer comprises a middle portion and two

end portions, respectively a proximal end portion and a distal portion,
extending orthogonally relative to the direction in which said spacer is
inserted between the vertebrae, said spacer having two recesses disposed
respectively at two ends of said median portion between the ends of said
end portions, the proximal end portion defining at least a portion of said

fixed part of the clamping device.
According to a preferred characteristic, the distal second end

portion of the spacer includes a passage in which a median portion of said
braid is engaged freely.

Also preferably, the spacer is configured to enable lateral insertion.

In a preferred embodiment, said fixed part defines two distinct first
clamping surfaces, and said mobile assembly defines two distinct second
clamping surfaces, thereby enabling two distinct portions of the braid to
be clamped.

Clearly, because two braid clamping areas corresponding to two
separate portions of the braid are defined by the clamping surfaces of the
two members, only one end of the braid needs to be fastened to the
spacer permanently or, more generally, fastened to the system on which
the clamping device is mounted.

Furthermore, because the clamping device operates on two
separate portions of the braid, this leaves both ends of the braid free,
enabling appropriate traction to be applied to the braid as a whole,
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whatever the risks that may exist of friction between the system on which
the clamping device is mounted and the braid itself,

In a first embodiment of the invention, the clamping device is
characterized in that said mobile assembly consists of a single second
part.

Clearly, the clamping and therefore the immobilization of the two

portions of the braid are then effected simultaneously.
In a first mode of use of the first embodiment of the clamping

device, said displacement means comprise a first sliding face of said first
part inclined relative to the direction of movement and a second sliding
face of said second part adapted to co-operate with said first sliding face,
said second sliding face also being inclined relative to the direction of
movement, and a mechanical member for causing the second sliding face
to slide relative to the first sliding face between said first and second
positions.

In this mode of use, the clamping device is preferably characterized
in that said mechanical member is a screw with a threaded end that co-
operates with tapping formed in the inclined face of the first part, the
shank that passes through an oblong aperture in said second part, and a
head that is in contact with a face of said second part opposite its inclined
face.

Alternatively, the opposite arrangement can be used, i.e. the sCrew
can be mounted in the second part and the head of the screw can co-
operate with the first part.

In a second mode of use of the first embodiment of the invention,
the clamping device is characterized in that said displacement means
comprise respective sliding faces on each of said parts parallel to the
direction of movement and adapted to co-operate mutually, and a
mechanical displacement member.

In this second mode of use of the invention, the clamping device is
preferably characterized in that said displacement member has an inclined
surface on said second part opposite the sliding face and a screw engaged
in tapping formed in said first part and having one end that co-operates
with said inclined surface.

In a variant of the second mode of use, the displacement member
comprises a screwing member of axis parallel to the direction of
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movement, the head of said screwing member bears on an external face
of said mobile second part, and the threaded portion of the screwing
member co-operates with tapping formed in said first part.

In a second embodiment of the invention, the clamping device is
characterized in that said mobile assembly comprises two separate second
parts that are separately mobile, each second part defining one of the two
second clamping surfaces.

Clearly, in this embodiment, each braid portion can be clamped
separately. The surgeon can therefore fix the braid to each of the spinous
processes in succession.

In this embodiment, the clamping device is preferably characterized
in that said first part has a first sliding face and each mobile second part
has a second sliding face, said two second sliding faces being adapted to
co-operate with said first sliding face, and in that it further comprises two
mechanical members for causing the second sliding face of each mobile
second part to slide separately relative to the first sliding face of said first
part between said first and second positions.

Whichever mode of use is considered, the clamping surfaces can
consist of surfaces that are movable relative to each other and that are
inclined to the direction of movement of one assembly relative to the
other. At least one of the clamping surfaces can be an edge facing a
second clamping surface that is plane. The clamping surfaces can further
include notches, lugs, and/or asperities.

Other features and advantages of the invention become more
clearly apparent on reading the following description of embodiments of
the invention given by way of non-limiting example. The description
refers to the appended drawings, in which:

* Figure 1 is a perspective view of a lateral approach intervertebral
spacer equipped with a first embodiment of the braid clamping device;

* Figure 2A shows in perspective the portion of the intervertebral
spacer forming the first part of the Figure 1 clamping device;

* Figure 2B shows in perspective the second part of the Figure 1
clamping device;

* Figure 2C shows in perspective the mechanical member of the
Figure 1 clamping device,
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* Figure 3 is a view in section on a plane H-H in Figure 1 showing
how the braid co-operates with the spinous processes;

* Figure 4 is a view in vertical section on the plane V-V in Figure 1;

' Figure 5 is a perspective view of a spacer of an intervertebral
implant equipped with a second mode of use of the first embodiment of

the braid clamping device;
* Figure 6 shows the various components of the second mode of

use of the clamping device;

* Figure 7 is a view in section on the plane H'-H' in Figure 6;

* Figure 8 is a view of the spacer in section on the plane V'-V' in
Figure 6;

* Figure 9 is a perspective view of a first variant of the first mode of
use of the first embodiment of the invention,

* Figure 10 is a side view of the intervertebral implant shown in
Figure 9;

* Figure 10A is a view in section taken along the line A-A in
Figure 10;

* Figure 11 is a perspective view of an intervertebral implant fitted
with a second embodiment of the clamping device;

* Figure 11A is a view in section on the plane A-A in Figure 11;

* Figure 12 shows in perspective a second variant of the first mode
of use of the first embodiment of the implant;

- Figure 13 is a view in longitudinal section on the plane B-B In
Figure 12; and

* Figure 13A is a view in section taken along the line A-A In
Figure 13.

The following description more particularly describes preferred
embodiments of the invention, in which the intervertebral spacers are for

a lateral approach and are equipped with devices for clamping two

portions of a braid.
Referring first of all to Figures 1 to 4, an embodiment of an

intervertebral implant equipped with a first mode of use of a first
embodiment of the braid clamping device is described first with reference

to Figures 1 to 4.
In the first embodiment of the clamping device, the two braid

portions are clamped simultaneously.
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The intervertebral implant 10 essentially consists of a spacer 12 and
a flexible deformable braid 14 for fixing the spacer between the spinous
processes of the vertebrae.

As is well known in the art, the spacer body 12 comprises a median
portion 16, a distal portion 18, and a proximal end portion 20. The end
portions 18 and 20 are longer than the median portion 16 to define at
each end of the median portion notches or recesses 22 and 24 adapted to
receive the spinous processes. As can be seen, the spacer being intended
to form part of a lateral approach implant, the length | of the distal end
portion 18 is less than the length L of the proximal end portion 20. In the
present text, the word "distal" refers to the end of the implant farthest
from the surgeon while the surgeon is inserting it, the word "proximal

referring to the other end.
To enable clamping of two portions of the braid 14, the spacer 12 is

equipped with a clamping device 26 that consists of a fixed first part 28
that comprises the proximal portion 20, the median portion 16, a mobile
portion 30, and, finally, a mechanical displacement member 32.

Thus in this embodiment, the fixed part of the clamping device
forms an integral portion of the spacer and can be fabricated at the same
time as the spacer.

A recess 34 is formed in the proximal end portion 20, the median
portion 16 and a small portion of the distal end portion 18. This recess is
defined by an inclined bottom wall 36 and essentially by a lateral wall 38
that is substantially parallel to the external wall 20a of the proximal
portion 20.

The mobile part 30 of the clamping system has a lower face 40, a
lateral face 42 conjugate with the lateral face 38 of the recess 34, and a
substantially plane upper face 44. The part 30 is of course adapted to be
placed in the housing 34, its inclined lower face 40 resting on the inclined
face 36 of the housing 34 to constitute two sliding faces. Moreover, the
end 42a of the part 30 has an extension 46 that can enter an opening 43
passing through the proximal end 20 of the spacer body.

A mechanical member 32 is provided for driving movement of the
mobile part 30 consisting of the spacer body relative to the fixed part 28.
It preferably consists of a screw 50 having an end 52 that co-operates
with tapping 54 formed in the inclined face 36 of the housing 34 and a
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head 56 that bears on the upper face 44 of the mobile part 30. Finally,
the mobile part 30 includes an oblong aperture 58 in which the shank of
the screw 50 is engaged. Clearly, on screwing the screw 50 into the
tapping 54, the head 56 of the screw that is bearing on the upper face 44
of the mobile part 30 causes the mobile part to slide relative to the fixed
part, so that its face 42 moves toward the inside wall 38 of the housing
34.

The distal end portion 18 of the spacer body includes a passage 60
enabling free engagement of the median portion 14a of the braid 14, as
shown best in Figure 3. The proximal portion 20 includes two lateral
passages 62 and 64 that open onto the external face of the spacer and
into the housing 34 and through which the braid 14 passes, as explained
later. The opening 48 and the passages 62 and 64 preferably open onto
the face of the spacer onto which the housing 34 opens. This facilitates
fitting the braid.

In Figure 3, it is seen that the inside wall 38 of the recess 34 has
two portions 66 and 68 inclined to the direction F of movement of the
mobile part relative to the fixed part, this direction F of movement being
also the direction of insertion of the intervertebral spacer between the
vertebrae.

The mobile part 30 also has two inclined faces 70 and 72 conjugate
with the faces 66 and 68 of the housing 34. These four inclined faces
constitute surfaces for clamping the portions 14b and 14c of the braid 14,
those portions 14b and 14c being disposed on either side of the median
portion 14a of the braid engaged in the passage 60, of course.

The use of the clamping device conforming to this first mode of use
s as follows:

When inserting the spacer between the vertebrae V1 and V2, or
more precisely their spinous processes, the mobile part 30 is retracted, i.e.
the clamping surfaces 66, 70 and 68, 72 are respectively moved apart to
enable free passage of the portions 14b and 14c of the braid. Moreover,
the free ends 14d and 14e of the braid are easily accessible because they
enter the housing 38 through the slots 62 and 64 and leave it through the
opening 48. The slots 62 and 64 and the opening 48 preferably open onto
the face of the spacer onto which the housing 34 also opens, which
facilitates initial placement of the braid 14. After appropriate traction has
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been applied to the ends 14d and 14e of the braid, the screw 50 is turned
to cause the mobile part 30 to move toward the wall 38 of the housing 34,
progressively clamping the portions 14b, 14c of the braid between the
clamping surfaces until these two portions of the braid are immobilized
relative to the spacer. The head 56 of the screw 50 retains the clamping

portion of the mobile part 30.
Moreover, because the median portion 14a of the braid is freely

engaged in the passage 60 effective clamping is obtained and therefore
effective fixing of the spacer to each of the spinous processes V1 and V2,
even with high friction between the braid and one of the spinous
processes.

A first variant of the clamping device that has just been described is
described next with reference to Figures 9 and 10.

In this embodiment, the clamping system comprises a fixed part
120 consisting of the body of the spacer, a mobile part 122, and a
mechanical displacement member 124 preferably consisting of a screw
126.

The part 120 includes a housing 128 to receive the mobile part 122
opening onto the face 120a. The housing 128 defines an inclined surface
130 that co-operates with the inclined sliding surface 132 of the mobile
part 122. Moreover, the proximal end of the fixed part includes an axial
opening 134 and two lateral openings 136, which openings can open onto
the face 120a of the fixed part 120. The mobile part has at its proximal
end an extension 137 adapted to enter the axial opening 134 and two
clamping faces 140 and 142 disposed on either side of the extension 13/
and preferably inclined to the longitudinal plane of the fixed part. The
inside wall of the housing 128 also defines two clamping surfaces 144 and
146 facing the clamping surfaces 140 and 142, respectively, of the fixed
part.

The screw 126 has a head 126a bearing on a spot facing on the
face 120b of the fixed part 120. The body of the screw 126b passes
through an oblong aperture 148 in the fixed part and its threaded part
126¢ is screwed into tapping 150 formed in the mobile part 122.

The use of the first embodiment is as follows:

The braid 14 is engaged in a slot 152 of the spacer body. It enters
the housing 128 through the lateral openings 136. Its portions 14b and
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14c to be clamped are disposed between the clamping surfaces 140, 144
and 142, 146, the free ends 14d and 14e of the braid 14 leaving the
housing 128 through the axial opening 134. The openings 134 and 138
preferably open onto the face of the spacer onto which the housing 123

also opens.
In the initial position, the mobile part 122 is away from the

proximal end of the fixed part 120. The portions 14b and 14c are loose

between the clamping surfaces.
When the surgeon has applied the appropriate traction to the free

ends 14d and 14e of the braid to clamp the processes V1 and V2
appropriately, the surgeon turns the head 126a of the screw 126.
Screwing the screw 126 into the tapping 150 in the mobile part causes the
mobile part 122 to move relative to the fixed part 120 in the direction
F. This moves the clamping surfaces 144 and 146 toward the surfaces 140
and 142, therefore effectively clamping the portions 14b and 14c of the

braid 14.
Referring next to Figures 5 to 8, a second mode of use of the first

embodiment of the clamping device for the intervertebral implant 10
consisting of the spacer 12' and the braid 14' is described next with
reference to Figures 5 to 8.

The structure of the intervertebral spacer 10' is identical in terms of
its general organization to that of the Figure 1 spacer 10. The only
differences relate to arrangements for constituting the fixed part and the
mobile part of the clamping system that carries the general reference 26
in this second embodiment.

As seen better in Figure 8, a housing 80 is produced in the proximal
end portion 20' of the spacer body. This housing has an upper wall 82
and a lower wall 84 that are substantially plane. The end 86 of the
housing 80 opens onto the external face of the proximal end portion 20.
A mobile part 88 mounted inside the housing 80 so that it can slide
therein has a lower sliding face 90 cooperating with the bottom 84 of the
housing 80. The upper face of the mobile part 88 defines an inclined
surface 92 facing toward the upper wall 82 of the housing 80.

This second embodiment of the clamping device is completed by a
mechanical displacement member 94 consisting of a grub screw 96. The
lower end 96a of the screw 96 includes a frustoconical portion 98 that can
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co-operate with the inclined face 92 of the mobile part 88. The screw 96
is engaged in tapping 100 formed in the upper wall 82 of the housing 80.
Clearly, when the screw 96 is screwed in, the frustoconical portion 98 co-
operates with the inclined portion 92, causing the mobile part 88 to move
in the direction F'. This moves the internal face 102 of the mobile part 88
toward the face 84 that constitutes the bottom of the housing 80. The
inside face 102 of the mobile part 88 preferably includes two projections
106 and 108 forming an edge facing toward the bottom 104 of the
housing 80. The proximal portion 20" of the spacer body includes two
lateral openings 108 and 110 for the braid 14' to pass through analogous
to the openings 62 of the first embodiment. The mobile part 88 includes
two lateral flanges 110 and 112 disposed on either side of the inclined
portion 92. These lateral flanges 110 and 112 have respective passages
114 and 116 in which the braid 14' passes through them.

Clearly, when the mobile part 88 is moved by the screw 96, sliding
relative to the fixed part consisting of the spacer body in the direction of
the arrow F, which tends to move the edges 106 and 108 of the mobile
part toward the bottom wall 104 of the housing 80, a clamping effect is
obtained between the bottom surface 104 of the housing and the edges
106 and 108, thereby clamping the portions 14b and 14c of the braid 14’
to immobilize them.

A variant of the clamping system represented in Figures 6, 7 and 8
is described next with reference to Figures 12 and 13.

The clamping system comprises a fixed part 160 consisting of the
body of the spacer and a mobile part 162 mounted in a housing 164
formed in the inclined face 160a of the proximal portion of the fixed part.
Finally, the clamping system comprises a mechanical member 166
preferably consisting of a screw 168. The mobile part 162 moves in the
direction of the axis XX' of the screw 168. It is guided in translation by
the parallel faces 170 and 172 of the inside wall of the housing 164, which
co-operate with the conjugate faces of the mobile part. The bottom of the
housing 164 defines two clamping surfaces 174 and 176 disposed on
either side of the screw 166.

The face 162a of the mobile part facing toward the fixed part
defines two clamping surfaces 178 and 180 facing the clamping surfaces
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174 and 176 of the fixed part 160. This mobile part 162 also includes two
slots 182 and 184 that pass completely through it.

The screw 166 has a head 166a that bears in a spot facing on the
external face 162b of the mobile part 162 and a threaded portion 166b
that co-operates with tapping 186 formed in the fixed part 160.

The braid 14 has a central portion 14a engaged in a slot 188 in the
central portion of the spacer.

The braid enters the housing 164 laterally through the gap between
the fixed part 160 and the mobile part 162 and its portions 14b and 14c
are therefore disposed between the clamping surfaces 174, 178 and 176,
180. The free ends 14d and 14e of the braid emerge from the mobile part

162 through the slots 188 and 184.
When the surgeon has applied suitable traction to the free ends

14d and 14e, the surgeon turns the head 166a of the screw 166 to move
the mobile part 162 toward the bottom of the housing 164 in the fixed
part. The portions 14b and 14c of the braid are therefore clamped
between the clamping surfaces 174 and 180.

It should be emphasized that in all embodiments the member that
moves the mobile part relative to the fixed part (spacer body) consists of
a screw 50. The heads of the screws are easily accessible to the
practitioner after fitting the implant as the heads of these screws open
onto the lateral face of the spacer that is accessible to the surgeon.

Moreover, since the clamping device clamps two separate portions
of the braid in both circumstances, the median portion 14a, 14'a of the
braid is housed inside the spacer body and emerges therefrom only via
the ends of the passage 60. This arrangement is much more ergonomic
than in the one in which one end of the braid must be fixed to the spacer
body by a loop that makes it more difficult to insert the spacer between
the spinous processes.

Naturally, it would not go beyond the invention for the braid 14 in
the above-described embodiment to have a first end secured to the body
of the spacer 12 so that only its second end is clamped by the clamping
device. Under such circumstances, the fixed part of the clamping device
and the mobile part would naturally each have only one clamping surface.
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It is also possible for the braid 14 to be constituted by two braid
portions, each having a first end secured to the body of the spacer and a

second end clamped by the clamping device.
A second embodiment of the invention, in which the two portions of

the braid can be clamped separately, is described next with reference to
Figures 11 and 11A.

In principle, the mobile portion of the first embodiment is "cut" in
two to constitute two mobile parts (each of which mobile parts defines a
mobile clamping surface) and the fixed part, which is not modified, defines
two separate and fixed clamping surfaces. Each mobile part is associated
with a mechanical displacement member which preferably consists of a
screw that co-operates with the fixed part and with one mobile part to
move the two mobile parts separately and thereby to clamp the two braid
portions.

Each of the modes of use described with reference to Figures 1 to
4, 5to 8, 9 and 10, and 12 and 13, respectively, could be modified to
replace the single mobile part and the single mechanical displacement
member with two mobile parts and two mechanical displacement
members.

The modification of the clamping system represented in Figures 1
to 4 is described by way of example.

It nevertheless goes without saying that the same modifications
could be applied to the other modes of use of the first embodiment.

The clamping device comprises a fixed part 200, consisting of the
body 12 of the spacer of the implant that is in every respect identical to
that represented in Figures 1 to 4. The mobile parts 202 and 204 are
each the shape of half of the mobile part 30 in those same figures. The
mobile part 202 defines the clamping surface 70 and the part 204 defines
the clamping surface 72.

Furthermore, each mobile part 202, 204 is associated with a
mechanical displacement member consisting of the respective screws 206,
208, with shanks that pass through the mobile parts by means of a
respective oblong hole 210, 212. The corresponding mobile part is moved
by turning one of the screws 206 or 208, which therefore clamps the
corresponding braid portion, clamping the spacer to one of the spinous
processes. To enable separate clamping to each spinous process, the
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median portion of the braid 14 can be immobilized in the passage 60 in
the distal portion of the spacer. It is also possible to use two traction
instruments to apply traction to each free end of the braid 14 in
succession.

This second embodiment has all the advantages of the first
embodiment.

In the above description the intervertebral implants described are
especially adapted to lateral insertion. Nevertheless, it would not go
beyond the invention if the implant were to have spacers of standard
shape for posterior insertion.

It should also be emphasized that in all embodiments the fixed part
of the clamping device forms an integral portion of the spacer. This
makes the implant easier to fabricate. Nevertheless, it would not go
beyond the invention if this first part of the clamping device were to be

fitted to the spacer.
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CLAIMS

1. An intervertebral implant comprising: a spacer (12); a braid (14) for
fixing said spacer between the spinous processes of two adjacent
vertebrae; and a device for clamping said braid (14); wherein said
clamping device (26) comprises:

a fixed first part (28) constituted by a portion of said spacer (12)
and defining two distinct first clamping surfaces for clamping said braid
(14);

a mobile assembly that is mobile relative to said spacer (12),
defining two distinct second clamping surfaces for clamping said braid
(14); and

displacement means for moving said moving assembly relative to
said fixed part, the displacement means being configured to move said
mobile assembly between a first position in which said first and second
clamping surfaces face each other but are apart to define two free
passages for two distinct portions (14b, 14c) of the braid (14), and a
second position in which said first and second clamping surfaces are
moved towards each other to clamp the two braid portions (14b, 14c), the
displacement means being further adapted to hold said mobile assembly
in its clamping, second position, and

wherein two braid quiding passages are provided through said first
part (28) and/or said mobile assembly, the two braid guiding passages
(62, 64) being connected to said two free passages, respectively, and
adapted to receive the two braid portions (14b, 14c), respectively.

2. An intervertebral implant according to claim 1, wherein said first part
(28) of the clamping device is an integral portion of said spacer (12).

3. An intervertebral implant according to claim 1 or claim 2, wherein said
spacer (12) comprises a median portion (16) and two end portions,
respectively a proximal end portion (20) and a distal end portion (18)
extending orthogonally relative to the direction in which said spacer is
inserted between the vertebrae, said spacer having two recesses (22, 24)
disposed respectively at two ends of said median portion (16) between the
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ends of said end portions, the proximal end portion (20) defining at least
part of said fixed part of the clamping device.

4. An intervertebral implant according to claim 3, wherein the distal end
portion (18) of the spacer includes a passage (60) in which a median
portion (14a) of said braid (14c) is engaged freely.

5. An intervertebral implant according to any one of claims 1 to 4, wherein
said spacer (12) is configured to enable lateral insertion.

6. An intervertebral implant according to any one of claims 1 to 5, wherein
said mobile assembly is constituted by a single second part (30, 120, 162).

/. An intervertebral implant according to any one of claims 1 to 6, wherein
said displacement means comprise a first sliding face (36, 130) of said
first part (28, 120) that is inclined relative to the displacement direction,
and a second sliding face (40, 132) of said mobile assembly (30, 122)
suitable for co-operating with said first sliding face, said second sliding
face also being inclined relative to the displacement direction, and a
mechanical displacement member (32, 124) for causing the second sliding
face to slide relative to the first sliding face between said first and second
positions.

8. An intervertebral implant according to claims 6 or 7, wherein said
mechanical member (32) is a screw (50) having its threaded end (52) co-
operating with tapping (54) formed in the inclined first sliding face (36) of
the first part, the shank of the screw passing through said second part
(30) via an oblong orifice, and the head (56) of the screw coming into
contact with a face of said second part (30) that is opposite from its
inclined first sliding face (36).

9. An intervertebral implant according to claims 6 or 7, wherein said
mechanical member (124) is a screw (126) having its threaded end (126¢)
co-operating with tapping (150) formed in the inclined second sliding face
of said second part (122), the shank (126b) of the screw passing through
said first part via an oblong orifice (148), and the head (126a) of the
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screw coming into contact with a face of said first part that is opposite
from said inclined first sliding face (130).

10. An intervertebral implant according to claim 6, wherein said
displacement means comprise sliding faces (90, 84) parallel to the
displacement direction, formed respectively in each of said fixed first part
and mobile second part (88) and suitable for co-operating with each
other, and a mechanical displacement member (94).

11. An intervertebral implant according to claim 10, wherein said
mechanical displacement member (32, 124, 166, 206, 208, 94) is
accessible in one of the lateral faces of the proximal end portion (20) of
said spacer (12).

12. An intervertebral implant according to claim 11, wherein said
mechanical displacement member includes an inclined surface (92) formed
in said second part (88) and opposite from the sliding face (90), and a
screw (96) engaged in tapping (100) formed in said first part and having
one end (98) co-operating with said inclined surface (92).

13. An intervertebral implant according to claim 11, wherein the
displacement member comprises a screw member (166) of axis parallel to
the displacement direction, the head (166a) of said screw member bearing
against an external face (162b) of said mobile second part (162), the

threaded portion (166b) of the screw member co-operating with tapping
(186) formed in said first part (160).

14. An intervertebral implant according to any one of claims 1 to 5,
wherein said mobile assembly comprises two distinct separate mobile
second parts (202, 204), each second part defining one of the two second
clamping surfaces (70, 72).

15. An intervertebral implant according to claim 14, wherein said first part
(200) includes a first sliding face, in that each mobile second part (202,
204) includes a second sliding face, said two second sliding faces being
suitable for co-operating with said first sliding face, the intervertebral
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implant further including two mechanical members (206, 208) for causing
the second sliding face of each mobile second part to slide separately
relative to said first sliding face of the first part, between said first and
second positions.

16. An intervertebral implant according to claim 1, wherein said first and
second clamping surfaces (66, 68, 70, 72, 140, 142, 144, 146, 174, 176,
178, 180, 104, 106, 108) are not orthogonal to the displacement direction.

17. An intervertebral implant according to claim 1, wherein said first and
second clamping surfaces (66, 68, 70, 72, 140, 142, 144, 146, 1/4, 176,
178, 180, 104, 106, 108) are in the form of edges.

18. An intervertebral implant according to claim 1, wherein said first and
second clamping surfaces (66, 68, 70, 72, 140, 142, 144, 146, 174, 176,
178, 180, 104, 106, 108) include notches, lugs, and/or asperities.
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