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(57) Abstract: According to the invention, - the cavity (5) of the screw body (2) presents a portion with an enlarged cross-section
(16) forming a chamber, positioned such that it is set back from the proximal surface of said head (6), over a sufficient distance
so that first slots (7) and first expandable portions (8) constitute gripping means to drive the screw (1); - said expansion rod (3)
comprises a proximal head (21) equipped with gripping means (22) to drive it in rotation, intended to be found in said chamber in
the non-expanded position of the screw head (6); - the cavity (5) has a first portion (15) with a limited cross-section located at said
expandable portions (8), this limited cross-section portion (15) being intended to cooperate with the head (21) to achieve expansion
of said expandable portions (8) while also defining a passageway having a cross-section sufficient to allow access, from the outside
of the screw (1), to the gripping means (22) comprised by the expansion rod (3).
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The present invention relates to a bone screw, in particular a screw intended to
fix, with other screws, a cortical plate, in particular a plate for immobilizing cervical
vertebrae.

Cortical plates are currently fixed using a screw. In some cases, a significant
problem concerning the screws’ ability to hold may occur with regard to the bones in
question, particularly when these bones are cervical vertebrae. Indeed, the insertion
areas for the screws are reduced in this case and the repeated stresses exerted on
the cervical vertebrae generate a significant risk of unscrewing for the screws.

It is known to equip cortical plates with covering parts intended to cover the
heads of the screws after installation, or to anticipate inter-engagement means of the
screw heads with areas of the plates defining insertion holes for the screws.

It is also known to use “expansion” screws; a screw of this type comprises a
tubular screw body defining an axial cavity, at least one portion of which comprises
transverse radial slots, and a rod intended to be screwed into said cavity to cause
expansion of the portions of the screw body defined by said slots.

The screws of the prior art have the drawback of not being very easy to use,
requiring the placement of the body of the screw, then the placement of the rod,
which leads to substantial difficulties. Immobilization of the rod relative to the screw
body may by uncertain in some cases.

Document EP 1 306 058 describes an expansion screw of this type in which the
expansion rod is not permanently contained inside the body of the screw; this
expansion rod comprises a head being closely fitted in a proximal cavity formed by
the screw body, to screw locking projections comprised by the portions of this head
into the corresponding recesses located in the holes of the plate.

The screw according to this prior document does not resolve the
aforementioned drawbacks.

The present invention aims to resolve these drawbacks.

The invention relates to an “expansion” screw, comprising a tubular screw body
defining an axial cavity, which forms an expandable head comprising first transverse
radial slots, and an expansion rod able to be moved in said cavity so as to cause an
expansion of the portions of the screw body defined by said slots, the screw body
and expansion rod comprising threaded portions to allow movement of the expansion
rod in the screw body.

According to the invention,

- the cavity of the screw body presents a portion with an enlarged cross-section
forming a chamber, positioned such that it is set back from the proximal surface of
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said head, over a sufficient distance so that said first slots and said first expandable
portions which define these first slots constitute gripping means to drive the screw
head in rotation;

- said expansion rod comprises a proximal head equipped with gripping means
to drive it in rotation, intended to be found in said chamber in the non-expanded
position of the screw head;

- the cavity of the screw body has a first portion with a limited cross-section
located at the proximal zone of said first expandable portions, this limited cross-
section portion being intended to cooperate with the proximal head of the expansion
rod to achieve expansion of said first expandable portions while also defining a
passageway having a cross-section sufficient to allow access, from the outside of the
screw, to the gripping means comprised by the expansion rod.

Thus, in the unexpanded position, the head of the expansion rod is sufficiently
withdrawn from the head of the screw to avoid hindering gripping of the screw by a
suitable tool, thanks to the gripping means constituted by said first slots and said first
expandable walls; the expansion screw may, however, be maneuvered through said
first limited cross-section portion so as to be able to be brought into the expanded
position of said first expandable walls.

Consequently, the screw contains the expansion rod from before installation
and may be used as a traditional screw when it is installed; once the screw has been
installed, the expansion rod may be withdrawn by unscrewing such that its head
cooperates with said first limited cross-section portion.

Preferably, said proximal head or the surface of said first limited cross-section
area, or both, comprise(s) a surface appearance intended to prevent sliding of said
proximal head with regard to said first limited cross-section area when this head is
located at this first limited cross-section area.

This surface appearance makes it possible to encourage rotational locking of
the proximal head relative to the first limited cross-section area, such that the
expanded position of the screw is perfectly maintained, notwithstanding the repeated
stresses which may be exerted on this screw.

According to a preferred embodiment, in this case, the surface of said first
limited cross-section portion is corrugated.

Advantageously,

-the body of the screw comprises an expandable distal portion, meaning
second slots opening in the distal end of this screw body, defining second
expandable portions;
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-the cavity of the screw body and the distal portion of the rod present
respective portions intended to cooperate to achieve the expansion of said second
expandable portions when said proximal head comes into contact with said first
limited cross-section portion.

According to one preferred embodiment of the invention, in this case,

- the cavity of the screw body presents a second limited cross-section portion
located at the distal zone of said second expandable portions, and

- said expansion rod comprises a limited cross-section area intended to be
found, in the unexpanded position, at the level of said second limited cross-section
portion, and a distal zone having an enlarged cross-section relative to the cross-
section of this limited cross-section zone, to carry out the expansion of said second
expandable portions.

The distal end of said expansion rod may form a tip developed such that it
protrudes from the distal end of the screw body in the unexpanded position.

This tip facilitates insertion of the screw into a bone.

The invention shall be well understood, and other characteristics and
advantages thereof shall appear, in reference to the annexed diagrammatic drawing,
illustrating, non-exhaustively, one preferred embodiment of the screw to which it
relates.

Figure 1 is a perspective view of the invention:

figure 2 is a side view of an expansion rod comprised by the invention;

figure 3 is a view of this expansion rod, at the end, proximal side;

figure 4 is a side view of the screw body comprised by the screw according to
the invention;

figure 5 is a view of this screw body in cross-section according to line V-V of
figure 4;

figure 6 is a view similar to figure 5, after installation of the expansion rod in the
screw body, in an unexpanded position;

figure 7 is an end view of the screw, proximal side;

figure 8 is an end view of the screw, distal side, and

figure 9 is a view similar to figure 6, in an expanded position.

The figures illustrate a bone screw 1, particularly intended to fix, with other
screws, a cortical plate, in particular a plate for immobilizing cervical vertebrae.

The screw 1 comprises a screw body 2 and an expansion rod 3.

The body 2 is tubular and defines an axial cavity 5. It forms a head 6 at its
proximal end, comprising five transverse radial slots 7 which open into its proximal
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surface, these slots 7 thereby defining expandable portions 8; the body 2 also
comprises four transverse radial slots 9 located in its distal portion, which open at its
distal end, these slots 9 thereby also defining expandable portions 10.

The body 2 also comprises a threaded portion 11, with which a threaded portion
20 presented by the expansion rod 3 is intended to cooperate.

On the proximal side, the cavity 5 presents a portion 15 having a limited cross-
section and a portion 16 having an enlarged cross-section forming a chamber.

The portion 15 is located at the proximal area of the expandable portions 8; it
presents a limited cross-section such that it can cooperate with a proximal head 21
comprised by the expansion rod 3 to achieve expansion of the portions 8, while also
defining a passage having a cross-section sufficient to allow access, from the outside
of the screw 1, to a proximal hexagonal cavity 22 comprised by the expansion rod 3
for its screwing or unscrewing in the body 2. The portion 15 is moreover corrugated
and thus has a non-smooth surface appearance, so as to prevent sliding of the
proximal head 21 of the expansion rod 3 relative to it when this head 21 is located at
the corrugated surface of the portion 15.

The portion 16 is positioned withdrawn from the proximal surface of the head 6,
between the portions 15 and 11 in the illustrated example. It has a cross-section
slightly larger than that of the head 21 of the expansion rod 3.

From the distal side, the body 2 comprises a portion 17 having a limited cross-
section, developed in the distal areas of the expandable portions 10. The portion 17
is axially bordered by slanted areas forming ramps.

The expansion rod 3 comprises, beyond the threaded portion 20, the
aforementioned proximal head 21 and hexagonal cavity 22, a distal portion 23 having
a limited cross-section, axially bordered by slanted forming ramps, and a pointed
distal end 24.

The expansion rod 3 is intended to be engaged inside the body 2 until
engagement of the portions 20 and 11, then engagement of the head 21 in said
chamber. In this position, which is the unexpanded position of the screw 1, the head
21 finds itself at a sufficient distance from the proximal surface of the screw 1 for said
slots 7 and the expandable portions 8 to constitute gripping means to drive the screw
1 in rotation using a suitable tool. In this same position, the area 23 of the rod 3 finds
itself facing the portion 17 of the body 2, this area 23 and this portion 17 being sized
such that no expansion of the portions 10 takes place. Moreover, the pointed distal
end 24 of the rod 3 protrudes beyond the distal end of the body 2.

It should be noted that the threaded portion 20 presents a length such that it
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engages with the thread of the portion 11 when the head 21 is not in contact with the
portion 15. Crossing of this portion 15 by this head 21, against the elastic return force
of the portions 8, is thus easily achieved, by simple screwing of the rod 3 into the
body 2.

As shown more particularly in figure 7, the cross-section of the passageway
delimiting the portion 15 remains sufficient to allow maneuvering of the expansion rod
3 through the portion 15, so as to be able to unscrew the rod 3 toward the position
illustrated in figure 9. In this position, which is the expanded position of the screw 1,
the head 21 arrives at the portion 15 and carries out the expansion of the portions 8,
and the distal end of the rod 3 comes across from the portion 17, which carries out
the expansion of the portions 10.

As shown by the preceding, the invention provides a bone screw very easily
used given that it does not require installation of the body 2 and then the rod 3, and
that immobilization of the rod 3 relative to the body 2 is perfectly provided.

It goes without saying that the invention is not limited to the embodiment
described above as an example, but that it extends to all embodiments covered by

the annexed claims.
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CLAIMS

1 — Bone screw (1), of type "expansion" screw, comprising a tubular screw body
(2) defining an axial cavity (5), which forms an expandable head (6) comprising first
transverse radial slots (7), and an expansion rod (3) able to be moved in said cavity
(5) so as to cause an expansion of the portions (8) of the screw body (2) defined by
said slots (7), the screw body (2) and expansion rod (3) comprising threaded portions
(11, 20) to allow movement of the expansion rod (3) in the screw body (2),
characterized in that:

- the cavity (5) of the screw body (2) presents a portion with an enlarged cross-
section (16) forming a chamber, positioned such that it is set back from the proximal
surface of said head (8), over a sufficient distance so that said first slots (7) and said
first expandable portions (8) which define these first slots (7) constitute gripping
means to drive the screw (1) in rotation;

- said expansion rod (3) comprises a proximal head (21) equipped with gripping
means (22) to drive it in rotation, intended to be found in said chamber in the non-
expanded position of the screw head (6);

- the cavity (5) of the screw body (2) has a first portion (15) with a limited cross-
section located at the proximal zone of said first expandable portions (8), this limited
cross-section portion (15) being intended to cooperate with the proximal head (21) of
the expansion rod (3) to achieve expansion of said first expandable portions (8) while
also defining a passageway having a cross-section sufficient to allow access, from
the outside of the screw (1), to the gripping means (22) comprised by the expansion
rod (3).

2 — Screw (1) according to claim 1, characterized in that said proximal head (21)
or the surface of said first limited cross-section area (15), or both, comprise(s) a
surface appearance intended to prevent sliding of said proximal head (21) with
regard to said first limited cross-section area (15) when this head (21) is located at
this first limited cross-section area (15).

3 — Screw (1) according to claim 2, characterized in that the surface of said first
limited cross-section portion (15) is corrugated.

4 — Screw (1) according to any of claims 1 to 3, characterized in that:

- the body (2) of the screw comprises an expandable distal portion, meaning
second slots (9) opening in the distal end of this screw body (2), defining second
expandable portions (10);

- the cavity (5) of the screw body (2) and the distal portion of the rod present
respective portions (17, 23) intended to cooperate to achieve the expansion of said
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second expandable portions (10) when said proximal head (21) comes into contact
with said first limited cross-section portion (15).

5 — Screw (1) according to claim 4, characterized in that:

- the cavity (5) of the screw body (2) presents a second limited cross-section
portion (17) located at the distal zone of said second expandable portions (10), and

- said expansion rod (3) comprises a limited cross-section area (23) intended to
be found, in the unexpanded position, at the level of said second limited cross-
section portion (17), and a distal zone having an enlarged cross-section relative to
the cross-section of this limited cross-section zone (23), to carry out the expansion of
said second expandable portions (10).

6 — Screw (1) according to any of claims 1 to 5, characterized in that the distal
end of said expansion rod (3) forms a tip developed such that it protrudes from the
distal end of the screw body (2) in the unexpanded position.

7 — Screw (1) according to any of claims 1 to 6, characterized in that the
threaded portion (20) of the expansion rod (3) presents a length such that, at the
moment of the installation of the expansion rod (3) in the screw body (2), the
engagement of this threaded portion (20) with the threaded portion (11) of the body
screw (2) intervenes before said proximal head (21) meet said first limited cross-
section portion (15).
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