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14) through which the longiludinal axis (A) ol suid wedge (10) passes, said wedge (10) having two side walls at least one lixing link
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intervertebral implant comprises al least one removable sell Tocking lixing element (30, 32) which is provided with lirst connecting

& means (34) and through which said link (16) can slide. Al least one ol the two side walls (36) ol the wedge (10) comprises second
connecting means (38) which can cooperate with the first linking means (34) to connect said removable self-locking fixing element
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(30, 32) 1o he side wall (36) ol the wedge (10).
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SELF LOCKING FIXABLE INTERVERTEBRAL IMPLANT

The present invention relates to an intervertebral
implant comprising a block with grooves on two opposite
sides and on a longitudinal axis of said block to receive
the spinous processes of two vertebrae. The block has
two lateral walls and at least one fixing tie for
retaining said spinous processes in said grooves.

Intervertebral implants comprising a block which is
inserted between the spinous processes which extend the
posterior portion of two vertebrae, to limit their
movement towards each other, are well known to the person
skilled in the art. . Installing such implants on the
spine necessitates a lengthy surgical procedure during
which the intervertebral ligament connecting the two
vertebrae between which the block is to be inserted is
extracted and openings for inserting the ties are formed
under the intervertebral ligaments, in the upper and
lower intervertebral space. Before the tie is inserted
between the spinous processes a first end of the tie is
connected to said block, for ekample to at least one of
the flanges of said groove, after which the tie is fed
into the intervertebral opening and around the spinous
process; it is then connected to the other flange of the
groove. Thus the tie retains the spinous process in the
groove of the block.

A single tie can be used to secure the block, in
which case it extends over the lateral wall of the block
as far as one of the flanges of the opposite groove and
then around the other spinous process, so that it can be
connected to the other flange of the opposite groove.

Although installing the block between the two
spinous processes is relatively quick and easy, attaching
the ties to the block is much more difficult, because of
the lack of room in the intervertebral space, and so
forming loops and tying knots is relatively time-
consuming and represents a non-negligible part of the

duration of the procedure.
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. It is the object of the present invention to overcome or ameliorate one or more of

the disadvantages of the prior art, or at least to provide a useful alternative.

An object of the present invention, at least in its preferred form, is to provide an
intervertebral implant including a block and a tie and which can be installed quickly and
easily.

To this end, the present invention provides an implant comprising a removable
self-locking fixing member having first connecting means and through which said tie can
slide when it is moved in translation in a first direction, said self-locking fixing member
being adapted to immobilize said tie against movement in translation in a second direction
opposite said first direction, and wherein at least one of two lateral walls of said block
includes second connecting means adapted to cooperate with said first connecting means
to connect said removable self-locking fixing member to the lateral wall of said block,
movement of said frec end of said tie to move said tie in translation in said first direction
causing said spinous process to be clamped in said groove and said tie to be immobilized
against movement in translation relative to said block in said second direction.

Accordingly, a characteristic of an implant according to the invention is the
method of attaching said tie to said block, afier the block has been inserted between the
two spinous processes, by means of the removable self-locking fixing member of the first
connecting means, which is adapted to be connected to said block, which is provided with
second connecting means. Thus said tie, whose first end is connected to the block, is
inserted into the intervertebral space above or below the intervertebral space in which the
block is filted, after which the free second end of said tie is inserted into said removable
self-locking fixing member, outside the body of the patient. The removable self-locking
fixing member is then offered up to the lateral wall of the block, the surgeon at the same
time sliding the tie through said member, which is then connected to the block through

co-operation of the first
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and second connecting means. The tie passing around the
spinous process to retain it in the groove of the block
is tightened after the removable self-locking fixing
member has been connected to the block. When the free
second end of the tie moves in translation in the first
direction, the tension in the tie inside the removable
self-locking fixing member induces a pressure which
immobilizes said tie against movement in translation in a
second direction opposite the first direction.

In one particular embodiment of the invention said
removable self-locking fixing member has a first main
face opposite a second main face, which main faces are
joined together at two ends of said removable self-
locking fixing member, and a central slot opening into
said main faces and through which said tie passes, so
that a first portion of said tie between said first end
and said central slot can press a second portion of said
tie between said central opening and said free second end
of said tie against a portion of gaid first main face
adjoining the first end of said self-locking fixing
member to retain said tie in a fixed position relative to
said self-locking fixing member.

Accordingly, the tie partly surrounds the removable
fixing member so that a first portion faces the first
main face, the tie bears on the second end of said fixing
member and passes through the central slot, and a second
portion exiting onto said first main face is disposed
between said first main face and said first tie portion,
parallel to the latter. As a result, said first tie
portion, which leads on directly from a tie portion
around the spinous process and is guided substantially in
a plane containing said first main face aligned with the
first end of said fixing member, is tensioned by pulling
the free second end of said tie, which leads on from the
second tie portion between the first tie portion and the
first main face. The tighter the tie is pulled, the
stronger said first tie portion presses the second tie
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portion against the first main face and holds it in a
fixed position relative to said removable self-locking
fixing member. .

According to a particularly advantageous
characteristic of the invention, said removable self-
locking fixing member has a central slot whose median
plane is at an acute angle to said first portion of said
first main face to form an edge in each of the main faces
adapted to form first friction means for said tie.
Accordingly, movement of said tie in translation in said
self-locking fixing member is resisted both by the corner
formed by the inside wall of the central slot and said
first portion of said first main face, and by the corner
formed by the inside wall of the central slot and a
portion of the second main face. Also, the second end of
said removable self-locking fixing member against which
said tie bears advantageously has two faces inclined to
each other to form an edge adapted to form second
friction means for said tie.

In a preferred embodiment of the invention, said
second connecting means comprise a housing in said
lateral wall of said block whose two opposite edges,
which are substantially parallel to said axis of the
block, include abutment means substantially perpendicular
to said lateral wall of said block, and said first
connecting means project from lateral sides of said
removable self-locking fixing member to bear against said
abutment means to immobilize said removable self-locking
fixing member against movement in translation relative to
said block in a direction substantially parallel to said
longitudinal axis and corresponding to said second
direction of immobilization of said tie against movement
in translation relative to said block.

Accordingly, the removable self-locking fixing
member can be at least partly mortised into a housing and
immobilized against movement in translation in a

direction substantially parallel to the longitudinal axis
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of said block, in particular in said second direction,
corresponding to tightening said tie onto the spinous
process. Because the first connecting means project from
the lateral sides of said fixing member, they bear
against the abutment means when said tie is pulled to
tighten it.

Said housing preferably has an open end facing said
first end of the removable self-locking fixing member and
through which said tie can slide. Accordingly, said tie
can be guided by the walls of said open end when it is
moved in translation, to press said second tie portion
against it, so that said tie remains substantially in a
plane containing said first main face. The tie portion
facing the first main face is extended, on the one hand,
towards the spinous process and, on the other hand,
towards said second end, to surround it and press it
against said first main face portioh after passing
through said slot, said tie forming a loop whose two ends
exit onto said open end.

In a preferred embodiment of the invention, said
abutment means consist of at least two facing oblong
openings substantially perpendicular to said lateral wall
of the block in two opposite edges of said housing, and
said first connecting means consist of studs projecting
from the lateral sides of said self-locking fixing member
and aligned with each other, so that they can be inserted
into said oblong openings perpendicularly to said lateral
wall.

In this way, when said tie is moved in translation
to clamp the spinous process in said groove, the self-
locking fixing member is entrained in translation in a
direction parallel to said second direction and said
studs bear against the edge of the oblong openings to
immobilize said member. Said oblong openings
advantageously have an elastically deformable constricted
portion between an entry portion and a closed end portion
and adapted to be deformed by forcibly pressing in said
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stud so that said stud is held fixed in position in said
closed end portion. As a result of this, said removable
self-locking fixing member is fastened particularly
strongly to said lateral wall simply by pressing on it,
which facilitates fitting. ;

Said implant advantageously includes two ties
respectively adapted to surround an upper spinous process
and a lower spinous process and two removable self-
locking fixing members adapted to be connected to two
lateral walls of said block. Accordingly, the processes
dre connected to said block independently of each other.

In a particularly advantageous embodiment of the
invention, said block and said removable self-locking
fixing member are made of plastics materials.

Other features and advantages of the invention will
emerge from a reading of the following description of
particular embodiments of the invention, which is given
by way of non-limiting illustrative example and with
reference to the drawings, in which:

- Figure 1 is a diagrammatic exploded side view of
an implant according to the invention; and

- Figure 2 is a diagrammatic view in vertical
section of the implant in accordance with the invention
shown in Figure 1, after installation.

Figure 1 shows an intervertebral implant including a
block 10 having a longitudinal axis A on which there are
a top groove 12 and a bottom groove 14, the two grooves
12 ‘and 14 being on opposite sides of the block. Each of
the grooves 12 and 14 is adapted to receive a spinous
process and the block is mounted between the spinous
processes of two vertebrae to limit their movement
towards each other.

The implant further includes two ties 16 and 18 in
the form of tapes, and the first ends of these ties are
connected to respective diagonally opposite flanges 22
and 24. The connection between the first end 20 of a tie
and the respective flange 22, 24 is obtained by means of

-10-




10

15

20

25

30

35

a bore 26 passing through the end of the flange 22, 24
and by sewing the first end to form a loop through the
bore. As a general rule, the first ends 20 of the ties
16 and 18 are mounted symmetrically on the flanges 22 and
24 before starting the surgical procedure.

One feature of the implant is the method of
attaching the second ends of the ties 28 by means of two
removable self-locking fixing members 30, 32 through
which the respective ties 18 and 16 can slide in
directions F and R. On the other hand, and as explained
in more detail hereinafter, when they are taut the ties
18 and 16 are immobilized against movement in translation
in the directions opposite the directions F and R.

Apart from the fact that they are used to attach the
ties 16, 18 to the block 10, the removable self-locking
fixing members 30, 32 can be connected to the block 10
after the latter has been installed in the intervertebral
space and the ties 16 and 18 have been inserted into the
removable self-locking fixing members 30, 32.

To this end, the removable self-locking fixing

members 30, 32 have first connecting means 34 taking the

' form of studs projecting from the lateral sides of the

fixing members 30, 32. Figure 1 shows cne face of the
intervertebral implant whose other face, which is
symmetrical to the former face with respect to a vertical
plane, cannot be seen in Figure 1. Thus the studs 34
have symmetrically disposed counterparts on the lateral
sides of the fixing members 30, 32. Also, the lateral
walls 36 of the block 10 includes second connecting means
38 forming a housing of which at least one end 39 is open
and whose two opposite edges 40 and 42 are parallel to
each other and to the axis A of the block 10 and have
oblong openings 44 forming abutments. Of course, the
width of the housing 38 between the two opposite edges
40, 42 is greater than the width of the fixing members
30, 32 between the two opposite lateral sides, so that
the fixing members 30, 32 are at least partly mortised
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into said housings 38.

The opposite edges 40 and 42 of the housing 38 have
two pairs of facing oblong openings adapted to cooperate
with the studs 34 projecting from the lateral sides of
the fixing members 30, 32. Accordingly, the distance
between the two oblong openings on one edge 40 or 42 is
substantially equivalent to the distance between two
studs 34 on a lateral side of a fixing member 30 or 32.

Also, the oblong openiﬁgs 44 have a deformable
constriction 46 between their entry and their closed end
so that the studs 34, whose diameter is significantly
greater than the width of the constriction 46, can be
forced into the oblong openings 44. Obviously, the width
of the closed end of the oblong openings corresponds to
the diameter of the studs 44.

The block 10 and the fixing members 30, 32 are made
of plastics materials and have a sufficiently low modulus
of elasticity for the constriction 46 and the stud 44 to
deform elastically and at the same time so that the stud
is inserted into the closed end of the oblong openiﬁg 44,
The foregoing explanation of the cooperation of a stud 34
with an oblong opening 44 obviously applies to all the
studs 34 and all the oblong openings 44. Thus the
removable self-locking fixing members 30 and 32 can be
mortised into their respective housings 38, in the
direction T for the member 30 and in the direction P for
the member 32. When the members 30, 32 are mortised into
the lateral walls of said block 10, the four studs 34 are
located at the closed ends of the four oblong openings 44
and can be withdrawn only by applying traction to the
member 30 or 32 and to the block 10 to deform the
constriction 46 again.

Figure 2 shows the intervertebral implant when the
two fixing members 30 and 32 are mortised into their
respective housings 38. The component parts of the self-
locking fixing members for immobilizing the ties 16 and

18 against movement in translation are described next
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with reference to Figures 1 and 2.

The following description refers to the removable
self-locking fixing member 30, but applies identically to
the fixing member 32.

Figure 2 shows again the tie 18 whose first end 20
is connected to the flange 24 and a portion 50 of which
faces the groove 14 in which a spinous process, not
shown, can be supported. The tie 18 then extends towards
the other flange of the groove 14, where it rejoins the
self-locking fixing member 30. As explained above, the
tie 18 is inserted into the fixing member 30 before it is
mortised into the housing 38.

The self-locking fixing member 30 has a first main
face 52 opposite a second main face 54, the two opposite
faces 52, 54 meeting at a first end 56 and at a second
end 58 of the fixing member 30, which also has a central
slot 60 opening into the first main face 52 and into the
second main face 54. The median plane M of the slot 60
is at an acute angle a to the first portion of the main
face, for example an angle of 30°, to form an edge 62.
Furthermore, the second end 58 of the fixing member 30
has two faces inclined relative to each other, forming an
edge 64. Also, the opening of the slot 60 is at the
junction between the first main face and the second end
58, thereby forming another edge 66.

The components previously described immobilize the
tie 18 against movement in translation relative to said
fixing member 30 and consequently relative to the block
10, since the fixing member 30 is immobilized in the
housing 38.

' To this end, and before inserting the removable
self-locking fixing members into the lateral walls of the
block 10, the free end 28 of the tie 18 is inserted, for
example after it has been passed behind the
intervertebral ligament in the lower intervertebral
space, into the central slot 60, from the second main
face 54 of the fixing member 30 and outside the body of
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10

the patient. The fixing member 30 is then offered up to
the lateral wall of the block 10, by sliding it along the
tie 18 and placing it so that the first main face is
opposite the lateral wall and the portion of the tie 18
coming frém the lower intervertebral space and the
portion .of the tie 18 extended by the free second end 28
exit into the open end 39 of the fixing member 30.

‘Accordingly, a portion of the tie 18 coming from the

lower intervertebral space is pressed against the first
main face of the fixing member 30 and then circumvents
the éecond end 58 and is pressed against a portion of the
second main face 54, before it passes through the central
slot, after which it exits onto the first main face 52
and is pressed against a portion of the first main face
52 which adjoins the first end 56.

In this way, if the free second end 28 of the tie 18
is pulled in order to tension it and to fasten together
the spinous process and the block 10, a first portion 70
of the tie 18 presses a second portion 72 of the tie 18
against the first main face and produces friction forces
that immobilize the portions 70 and 72 of the tie 18
relative to each other. The tie 18 is shown as a line in
Figure 2, to gimplify the drawing, but the tie 18 has a
thickness such that contact between the two portions 70
and 72 is possible with this configuration of the fixing
member 30 and the block 10.

The more the tie 18 is tensioned in the fixing
member 30, the more the two portions 70 and 72 of the tie
18 are pressed together and the more effective at
immobilizing the fie against movement in translation in a
direction opposite to the direction F are the friction
means formed by the edges 62 or 66, for example. 1In this
way the tie 18 is immobilized against movement in
translation relative to the block 10 and secures the
block 10 to the spinous process.

Of course, in a totally symmetrical fashion, the
block 10 is held against the other spinous process by
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means of the tie 16 and the fixing member 32.
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The claims defining the invention are as follows:

1. An intervertebral implant comprising a block with grooves on two opposite sides
and on a longitudinal axis of said block adapted to receive the spinous processes of two
vertebrae, said block having two lateral walls and a fixing tie for retaining said spinous
processes in said grooves, a first cnd of said tie being adapted to be conmected to said
block, said tie being adapted to surround at least one spinous process, and the second end
of said tie being a free end, a removable self-locking fixing member having first
connecting means and through which said tie can slide when it moves in translation in a
first direction, said self-locking fixing member being adapted to immobilize said tie
against movement in translation in a second direction opposite said first direction, at least
one of two lateral walls of said block includes second connecting means adapted to
cooperate with said first connecting means to connect said removable self-locking fixing
member to the lateral wall of said block, movement of said free end of said tie to move
said tie in translation in said first direction causing said spinous process to be clamped in
said groove and said tie to be immobilized against movement in translation relative to

said block in said second direction.

2. An intervertebral implant according to claim 1, wherein said removable self-
locking fixing member has a first main face opposite a second main face, which main
faces are joined together at two cnds of said removable self-locking fixing member and a
central slot opening into said main faces and through which said tie passes, so that a first
portion of said tie between said first end and said central slot can press a second portion
of said tie between said central opening and said free second end of said tie against a
portion of said first main face adjoining the first end of said self-locking fixing member to

retain said tie in a fixed position relative to said self-locking fixing memiber.

3. An intervertebral implant according to claim 2, wherein said removable self-
locking fixing member has a central slot whose median plane is at an acute angle to said
first portion of said first main face to form an edge in each of the main faces adapted to

form first friction means for said tie.

4. An intervertebral implant according to claim 2 or claim 3, wherein the second

end of said ends of said removable self-locking fixing member against which said tie

[RALIBLL]644353 Amendments.doc:PRW
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bears has two faces inclined to each other to form an edge adapted to form second friction

means for said tie.

5. An intervertebral implant according to any one of claims 1 to 4, wherein said
second connecting means include a housing in said lateral wall of said block whose two
opposite edges, which are substantially parallel to said axis of the block, include abutment
means substantially perpendicular to said lateral wall of said block,

and wherein said first connecting means project from lateral sides of said
removable self-locking fixing member to bear against said abutment means to immobilize
said removable self-locking fixing member against movement in translation relative to
said block in a direction substantially parallel to said longitudinal axis and corresponding
to said second direction of immobilization of said tie against movement in translation

relative to said block.

6. An intervertebral implant according to claim 5, wherein said housing has an open

end facing said first end of the removable self-locking fixing member and through which

said tie can slide.

7. An intervertebral implant according to claim 5 or claim 6, wherein said abutment
means consist of at Jeast two facing oblong openings substantially perpendicular to said
lateral wall of the block in two opposite edges of said housing;

and wherein said first connecting means consist of studs projecting from the
lateral sides of said self-locking fixing member and aligned with each other, so that they

can be inserted into said oblong openings perpendicularly to said lateral wall

8. An intervertebral implant according to claim 7, wherein said oblong openings
have an elastically deformable constricted portion between an entry portion and a closed
end portion and adapted to be deformed by forcibly pressing in said stud so that said stud

is held fixed in position in said closed end portion.

9. An intervertebral implant according to any one of claims 1 to 8, including two
ties respectively adapted to surround an upper spinous process and a lower spinous
process and two removable self-locking fixing members adapted to be connected to two

lateral walls of said block.

[RALIBLL]644353 Amendments.doc:PRW
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10. An intervertebral implant according to any one of claims 1 to 9, wherein said

block and said removable self-locking fixing member are made of plastics materials.

11. An intervertebral implant substantially as hereinbefore described with reference

5 to the accompanying drawings.

Dated 1 May, 2006
Abbott Spine

Patent Attorneys for the Applicant/Nominated Person
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SPRUSON & FERGUSON
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