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(57) Abstract: The present invention relates to an anchoring device (1) for a
rachidian implant (2), to an implant (2), to surgical instrumentation for the
latter and to a rachidian surgery system, the anchoring device (1) comprising
at least one stiff plate (10) with a longitudinal axis, contigured so that its an-
terior end penetrates into at least one vertebral surface while its posterior
end remains in a passage of the implant (2), characterized in that the implant
(2) includes at least one means (3) for locking the device (1) relative to the
implant (2) and in that the anchoring device (1) includes at least one abut-
ment (14), said locking means (3) at least one flexible portion (30) and at
least one abutment (31 ), cooperating with said abutment (14) of the device
(1), the insertion of the anchoring device (1) into the passage allowing said
abutment (31) of the locking means (3) to be pushed back by the flexibility
of said flexible portion (30) which also allows mutual engagement of both
abutments (14, 31) when they are found facing each other, by the elastic re-
turn of the flexible portion (30).



WO 2015/114122 A1 WK 00N AT T A0

—  with amended claims (Art. 19(1))

Published:
—  with international search report (Art. 21(3))



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

Anchoring device for a spinal implant, spinal implant and implantation

instrumentation

TECHNICAL FIELD OF THE APPLICATION

This disclosure relates to orthopedic implants, in including rachidian
(spinal) implants, such as intersomatic cages for example. Intersomatic
cages may be implanted between two adjacent vertebrae for placement and
growth of bone tissue grafts (or substitute) in the discal space and for
obtaining arthrodesis (merging of two vertebrae). For example, after putting
the cage into place, the intervertebral space is filed with autologous
cancellous bone or suitable bone substitutes which may also (or as an
alternative) be placed in a cavity of the cage before its positioning in the
space. This disclosure relates to intervertebral implants such as intersomatic
cages but also relates to other types of implants such as for example
intervertebral disc prostheses or arthrodesis plates. Further, among other
subject matters this disclosure relates to bone anchoring devices (anchors)
for fixing implants in the vertebrae and implanting implants in the discal
space with instrumentation for implanting and attaching implants to the
vertebrae through anchors.

BACKGROUND

A problem in this field sometimes relates to the stability of the
rachidian implants in the discal space once they have been implanted. This
stability may aide intervertebral disc prostheses to preserve a certain degree
of mobility to the vertebrae between which they are implanted, but also may
aide other types of implants, for example when arthrodesis is desired, for
example by using intersomatic cages and/or other implants allowing
arthrodesis (which may for example be achieved by means of auxiliary
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stabilizing structures such as osteosynthesis bars. Indeed, for example, there
can exist a risk that the implant moves in the intervertebral space under the
effect of the forces experienced during movement of the patient, even when
the implant is provided with catches or teeth on its vertebral contact surfaces.
It is therefore often desirable to attach the rachidian implant to the adjacent
vertebrae between which it is implanted. In the case of arthrodesis, provision
is also often made for osteosynthesis bars immobilizing the vertebrae, for
example with lordosis, in order to avoid the possibility that the cage moves
out of the intervertebral space. In the prior art, solutions are known which
provide the rachidian implant with a bone anchoring device which allows the
implant to be firmly fixed in the vertebrae between which the implant is
intended to be implanted.

Another problem in the field sometimes relates to invasivity and
access to the intervertebral spaces (discal spaces) which is often delicate
because of congestion, notably because of the presence of blood vessels
and nerves in the vicinity of the intervertebral space, as well as the proximity
of the spinal cord. The bone anchoring devices which have to penetrate
sufficiently deep into the vertebrae in order to ensure proper attachment,
therefore may benefit from a small size while allowing the implant to be
attached without jeopardizing the blood vessels and the surrounding nerve
tissues (for example by not requiring more room in the vicinity of the
intervertebral space than required for the implantation of the actual rachidian
implant). For example, certain implants (notably intersomatic cages) are
equipped for being implanted through a posterior route (from the rear of the
patient) or a transforaminal route (through the foramen). The posterior route
generally requires partial resection of the articular joints and passes between
the dura mater and the articular joints (generally two cages positioned
substantially parallel to the sagittal plane are provided). This route therefore
often follows a direction very close to the spinal cord and uses cages of
reduced dimensions. The transforaminal route follows an oblique route with
regard to the sagittal plane and requires cages of reduced dimensions but of
sufficient length so as to be positioned obliquely or perpendicular to the
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sagittal plane. Generally, small access routes are sought for limiting the
invasivity of the surgical implantation operation. Further, with this view of
limiting invasivity, it is optionally sought to avoid having to lay additional
equipment (either posterior or anterior), such as osteosynthesis bars (with
pedicle screws generally) or osteosynthesis plates. The use of anchoring
means for attaching the cages might give the possibility of addressing this
problem if these anchoring means are reliable. The cages are generally
placed between the vertebrae at an anterior position on the vertebral plates,
SO as to impose a lordosis. The osteosynthesis bars may be used for
imposing lordosis which prevents the cage from moving backwards but
anchoring means therefore may be preferred over them if the obtained
attachment and stability of the implant are reliable. Such anchoring means
therefore preferably limit invasivity as well, in addition to being reliable and
stable.

Another problem that may exist for the bone anchoring means relates
to ablation. Indeed, it is generally desired to be able to remove the bone
anchoring means (and the implant in general). Therefore the bone anchoring
means preferably may be retained in the implant in a stable way but they
may also be removed as easily as possible. Further, easy ablation should
also preferably be feasible with limited invasivity.

In the prior art, notably from the published patent applications WO
2008/149223 and WO02011/080535 filed by the applicant of the present
application, to which the reader may refer for examining various problems
addressed and the advantages provided by this type of solution, an
anchoring device is known, suitable for being firmly implanted and sufficiently
deep in the vertebral plate for ensuring good support of the implants applied
against these vertebrae, but along an approach axis for insertion,
substantially (i.e. generally) in the plane of the intervertebral space. This type
of solution typically includes at least one anchor formed by a plate, which is
often curved and generally stiff, laid out for penetrating into a plate of a
vertebra through an implant and provided with at least one abutment for
retaining an implant against this vertebra. This type of anchoring devices or
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anchor, including a plate intended to be planted into the bone may
sometimes pose a risk of the vertebra being split by the plate, during its
impaction in the vertebra or under the effect of the forces exerted on the
implant and/or on the anchor once it is planted into the vertebra. Also, this
type of anchor may sometimes have the risk of causing a too large notch
during its impaction in the vertebra, which may induce the possibility of
undesirable play of the anchor which risks weakening the (fragile) attachment
of the implant and/or making it not very reliable. Application W0O2011/080535
is directed to this type of problem, among others. It will be noted that by the
term of impaction is meant here the fact of planting the anchoring device into
the vertebrae. It will be noted that the present application discloses an
impactor which is an impaction device since it is laid out for allowing an
anchoring device to be planted in a vertebra. On the other hand, another
potential problem of this type of anchor including a plate relates to stiffness.
Under certain circumstances, it is important that the anchor be sufficiently
stiff so as not to deform and/or not have too much play under the effect of the
forces which are exerted thereon, in order to avoid it gradually moving out of
the vertebra in which it is anchored and to limit the risk of mobility of the cage
in the intervertebral space. The stiffness of this type of anchor is therefore
often an important feature for allowing efficient attachment, which in some
circumstances may be more efficient than staples or other fine and/or
relatively flexible or even fragile devices.

Another problem may relate to the risks of making the implant fragile
by the layout of attachment means against the vertebrae. This problem may
relate to the size of the anchor relative to the implant, for example the size of
the passage of the implant intended to receive this anchor. Indeed, the
passing of the anchor through the implant and the maintaining of the stability
of this kind of anchor in the implant (possibly subject to a desired play, for
example a minimum play) is also an aspect which may facilitate more reliable
attachment under certain circumstances. Application W02011/080535,
among other subject matter, also addresses this type of stability problem.
These anchoring devices may provide a good anchoring solution with limited
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invasivity, but they may in some circumstances still require too large a size
for adapting to the dimensional constraints of certain implants, such as for
example the posterior or transforaminal approach cages, and may therefore
be improved for further limiting invasivity. Further, the removal of this type of
bone anchoring means may be a problem, for example if it is intended that
removal should be easy while limiting invasivity. Also, application
WQ02013/124453, filed by the applicant of the present application, among
other subjects addresses these issues of weakening of the implants by the
anchors and of easy removal of the anchors. However, it is still useful to
propose other types of solutions, for example addressing these problems in
ways that may be more efficient under some circumstances. Further,
depending on the relevant type of implant, it may be useful that the generally
stiff anchor be retained by a structure which is also firm, in order to minimize
damaging the implant under the action of the forces exerted on the anchor
and the implant. For example, in the case of an implant of a more flexible or
less robust material than that of the anchors, there may exist a risk of
weakening the implant or of retaining the anchor in the implant.

In this context, it is interesting to propose solutions that may mitigate
one or more of the drawbacks (and/or other ones) of the prior art.

SUMMARY

Certain embodiments incorporating various technical features
described in the present application therefore seek to mitigate at least one of
the drawbacks (and/or other ones), of the prior art by proposing anchoring
devices for rachidian implants which are (more) compact (less cumbersome)
and/or for which removal possibility is improved and/or which provides better
reliability (increased stability of the anchor and of the implant and/or reduced
risk of weakening the implant). On the other hand, certain embodiments also
may seek to mitigate various problems by proposing an easily implantable
anchoring device, notably through an approach route along an axis
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substantially perpendicular to the axis of the rachis, and which may be stiff
and allow reliable attachment with a low risk of damaging the vertebrae, for
example through the posterior and/or transforaminal implantation routes.

Various embodiments of bone anchoring devices for a spinal implant
may be laid out so as to be inserted through a passage crossing through at
least one portion of the implant, for example from an outer surface to a
vertebral contact surface, and such a device may include a body comprising
at least one stiff plate elongated along a longitudinal axis extending between
an anterior end and a posterior end, the plate being configured so that its
anterior end may penetrate into at least one vertebral surface while its
posterior end remains in the passage of the implant, while retaining said
implant against said vertebral surface. In some embodiments, the body
includes at least one abutment oriented not parallel to the longitudinal axis
and complementary to at least one abutment of at least one locking means of
the device relative to the implant, said locking means, equipping the implant,
being provided with at least one flexible portion allowing said abutment of the
locking means to be pushed back for inserting the anchoring device into the
passage, on the one hand, and mutual engagement of both abutments when
they are found facing each other, by the elastic return of the flexible portion
on the other hand.

According to another feature of some embodiments, an anchoring
device may include at least one hooking-up means configured for hooking up
the end of a tool allowing withdrawal of the anchoring device.

According to another feature of some embodiments, a hooking-up
means is located near the posterior end of the device.

According to another feature of some embodiments, the anchoring
device may include at least one means for accessing the locking means in
order to disengage the respective abutments of the anchoring device and of
the locking means.

According to another feature of some embodiments, an abutment of
the device comprises at least one abutment surface oriented substantially
facing the posterior end of the anchoring device in order to cooperate with at
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least one complementary abutment surface with opposite orientation, on the
abutment of the locking means and thereby opposing the withdrawal of the
device out of said passage.

According to another feature of some embodiments, an abutment
surface of the abutment of the device is oriented non-perpendicularly to the
axis of the anchoring device for insertion into the implant, so as to allow the
abutment of the locking means to be pushed back and thereby unlock the
anchoring device by traction exerted on a hooking-up means.

According to another feature of some embodiments, an abutment of
the device comprises at least one abutment surface oriented facing the
anterior end of the anchoring device for cooperating with at least one
complementary abutment surface, with opposite orientation, on the abutment
of the locking means and thereby opposing excessive advance of the device
in said passage.

According to another feature of some embodiments, an abutment of
the device is a female abutment cooperating with a male abutment of the
locking means.

According to another feature of some embodiments, an abutment of
the device is a male abutment cooperating with a female abutment of the
locking means.

According to another feature of some embodiments, an abutment of
the device is a recess in a surface of the anchoring device, intended to
cooperate with a protrusion forming the abutment of the locking means.

According to another feature of some embodiments, an abutment of
the device forms a protrusion jutting out from a surface of the anchoring
device and intended to cooperate with a recess in a surface of the locking
means.

According to another feature of some embodiments, a stiff plate is
curved and complementary to the shape of the passage of the implant so as
to cross the implant without any deformation and to be inserted therein along
an axis non-perpendicular to the vertebral surface into which should

penetrate the anterior end.
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According to another feature of some embodiments, a body describes
at least one circular or elliptical arc having dimensions and at least one
radius of curvature achieved in such a way that the anchoring device is
implantable in a vertebral plate along an approach axis forming with the
vertical axis of the rachis an angle of approximately 90°, while having its
longitudinal axis substantially in the plane of the intervertebral space.

According to another feature of some embodiments, an abutment of
the device is formed with a surface of the posterior end of the plate which is
made for sufficiently penetrating into the implant.

According to another feature of some embodiments, a body includes a
second plate elongated along said longitudinal axis of the first plate and
extending between the anterior end and the posterior end, the second plate
being secured to the first plate and substantially perpendicular to the first
plate, giving the device a L-shaped section mating the internal section of the
passage in the implant.

According to another feature of some embodiments, a body includes,
at least at its anterior end, at least one chamfer or bevel facilitating
penetration of the device into said vertebral surface.

According to another feature of some embodiments, an anterior end
includes at least one notch facilitating the penetration of the device into said
vertebral surface.

According to another feature of some embodiments, a body is
provided with catches oriented so as to oppose the withdrawal of the device
once it is implanted in a vertebra.

According to another feature of some embodiments, a body is
provided, at the portion intended to penetrate into the vertebral surface, with
at least one hole allowing bone growth through the anchoring device.

Another purpose of some embodiments incorporating various technical
features disclosed in the present application is to mitigate at least one of the
disadvantages of the prior art by proposing spinal implants adapted to be
secured by anchoring devices according to various embodiments of this
disclosure, and that are (more) compact (little cumbersome) and/or with the
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possibility of removal is improved and/or which offers better reliability
(increased stability and anchor the implant and/or reduced risk of weakening
the implant). Furthermore, some embodiments are also intended to address
various problems by providing an implantable spinal implant easily, for
example by way of approach along an axis substantially perpendicular to the
axis of the spine, and which may be attached reliably with a low risk of
damage to the vertebrae, especially the posterior tract implantation and/or
transforaminal.

This purpose may be furthered with a spinal implant embodiment
including at least one outer surface and at least one vertebral contact surface
through which the implant is intended to be placed in contact with at least
one vertebral surface, said spinal implant being configured so as to receive at
least one anchoring device, by means of at least one passage crossing at
least one portion of the implant along a so-called insertion axis, from said
outer surface to said vertebral contact surface, the implant including at least
one means for locking the device relative to the implant, said locking means
being provided with at least one flexible portion and with at least one
abutment oriented non-parallel to the insertion axis of the passage and
mating said abutment of the device for cooperating with it and thereby locking
the device relative to the implant, the flexibility of said flexible portion allowing
said abutment of the locking means to be pushed back for inserting the
anchoring device into the passage on the one hand, and, mutual
engagement of both abutments when they are found facing each other, by
the elastic return of the flexible portion.

According to another feature of some embodiments, the spinal implant
may include at least one means for accessing the locking means for
disengaging the respective abutments of the anchoring device and of the
locking means.

According to another feature of some embodiments, the spinal implant
may include at least one means for accessing, from the outside of the
implant, at least one hooking-up means of the anchoring device configured
for hooking up the end of a tool allowing withdrawal of the anchoring device.



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

30

10

According to another feature of some embodiments, an abutment of
the locking means comprises at least one abutment surface oriented
substantially facing the outlet of the passage, towards the vertebral contact
surface for cooperating with at least one complementary abutment surface,
with opposite orientation, on the abutment of the anchoring device and
thereby opposing its withdrawal out of said passage.

According to another feature of some embodiments, an abutment
surface of the abutment of the locking means is oriented non-perpendicularly
to the axis of the passage of the anchoring device in the implant, in order to
allow the abutment of the locking means to be pushed back and thereby
unlock the anchoring device by traction exerted on a hooking-up means of
the anchoring device.

According to another feature of some embodiments, an abutment of
the locking means comprises at least one abutment surface oriented facing
the inlet of the passage, towards the outer surface, for cooperating with at
least one complementary abutment surface, with opposite orientation, on the
abutment of the anchoring device and opposing excessive advance of the
device in said passage.

According to another feature of some embodiments, an abutment of
the locking means is a male abutment cooperating with a female abutment of
the anchoring device.

According to another feature of some embodiments, an abutment of
the locking means is a female abutment cooperating with a male abutment of
the device.

According to another feature of some embodiments, an abutment of
the locking means forms a protrusion intended to cooperate with the
abutment of the device formed by a recess in a surface of the anchoring
device.

According to another feature of some embodiments, an abutment of
the locking means is a recess in a surface of the locking means intended to
cooperate with the abutment formed by a protrusion jutting out from a surface
of the anchoring device.
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According to another feature of some embodiments, a passage is
rectilinear or curved and complementary to the shape of the curved
anchoring device so as to allow the passing of the anchoring device through
the implant without any deformation, by insertion along an axis non-
perpendicular to the vertebral surface into which should penetrate the
anterior end.

According to another feature of some embodiments, a passage in the
implant has an L-shaped internal section, mating the shape of the anchoring
device, the body of which includes a second plate elongated along said
longitudinal axis of the first plate and extending between the anterior end and
the posterior end, the second plate being secured to the first plate and
substantially perpendicular to the first plate.

According to another feature of some embodiments, a locking means
is retained in a housing of the implant and oriented along a direction non-
parallel to the insertion axis of the anchoring device.

According to another feature of some embodiments, a locking means
is retained in the implant by retention means preventing the movement of the
abutment in the direction of the insertion and/or the withdrawal of the
anchoring device.

According to another feature of some embodiments, retention means
are configured so that the locking means is removable.

According to another feature of some embodiments, retention means
are formed with catches on at least one surface of the locking means in order
to be anchored into the walls of a housing of the implant into which is
inserted the locking means.

According to another feature of some embodiments, retention means
are formed with at least one shoulder of the locking means intended to abut
against the anchoring device on either side of its abutment, so that the
anchoring device prevents the movement of the locking means in the spinal
implant.

According to another feature of some embodiments, retention means

are formed with a recess in a locking means intended to receive a pin or a
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staple inserted through the spinal implant in order to cooperate with this
recess.

According to another feature of some embodiments, retaining means
are formed with a housing in the locking means intended to receive a stick
inserted into this housing through a conduit of the spinal implant.

According to another feature of some embodiments, a locking means
is formed by an insert of elongated shape along a longitudinal axis non-
parallel to the insertion axis.

According to another feature of some embodiments, a locking means
is formed by an insert with the shape of a split ring inserted into a
complementary housing of the spinal implant near said passage.

According to another feature of some embodiments, a locking means
is formed with a cylindrical insert screwed into a housing of the spinal implant
and its abutment is formed with at least one flexible tab opening into the
passage in order to cooperate with the abutment of the anchoring device.

According to another feature of some embodiments, a spinal implant
may be formed with at least one intersomatic cage comprising a body
forming a means for maintaining the height of the intervertebral space, said
at least one passage crossing said body from a peripheral wall to a vertebral
contact surface of the cage.

According to another feature of some embodiments, a spinal implant
may be formed with at least one intervertebral disc prosthesis comprising at
least two plates jointed together by at least one curved surface, said at least
one passage crossing at least one of the two plates, from a peripheral edge
of the plate or from an internal face of the prosthesis, towards a vertebral
contact surface of the prosthesis.

According to another feature of some embodiments, a spinal implant
may be formed with at least one osteosynthesis plate crossed by the
passage from an outer face to a vertebral contact face of the osteosynthesis
plate.

According to another feature of some embodiments, a locking means
is directly machined in the thickness of said plate or of said plate.
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According to another feature of some embodiments, the spinal implant
may include at least one hooking-up means for its grasping by a surgical
instrument.

Another purpose of some embodiments incorporating various technical
features described in this application is to mitigate at least one of the
disadvantages of the prior art by providing a surgical instrumentation for
implantation and fixation of spinal implants (vertebral) including interbody
cages, for example along an axis of approach substantially in the plane of the
intervertebral space, for limiting the invasiveness.

This purpose is furthered, for example, with a surgical instrumentation,
for implanting a spinal implant and for attaching this implant in at least one
vertebra with at least one anchoring device, the instrumentation comprising:

- an implant-holder of elongated shape along a longitudinal axis
extending between a first end, said for grasping the implant, and a second
end said to be pusher, the grasping end including a head provided at its end
with at least one means for grasping the implant, the head being crossed by
a longitudinal passage opening on the implant and capable of receiving said
anchoring device,

- at least one impactor of elongated shape along a longitudinal axis
extending between both ends of the impactor, one of the ends comprising at
least one branch capable of penetrating into the implant-holder for pushing
the posterior end of said anchoring device, while the other end of the
impactor comprises a so-called impaction surface, laid out for receiving a
thrust and impact for having the anterior end of said anchoring device
penetrate into a vertebra through the passage of the implant,

- at least one guiding surface of the anchoring device for guiding the
sliding of the latter in the implant-holder right through the implant,

the instrumentation including at least one means for accessing the
complementary abutments of the anchoring device and of the locking means
for pushing back the locking means upon inserting said anchoring device into
the passage of the implant.



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

30

14

According to another feature of some embodiments, the surgical
instrumentation may include at least one retention means capable of
cooperating with said abutment of the anchoring device for retaining the latter
in the implant-holder before actuating the impactor.

According to another feature of some embodiments, the surgical
instrumentation may include at least one loader capable of sliding in the head
of the implant-holder and provided with said guiding surface and said
retention means.

According to another feature of some embodiments, the surgical
instrumentation may include two loaders, each of them being provided with a
guiding surface and a retention means on the one hand and capable of
sliding in the head of the implant-holder on the other hand.

According to another feature of some embodiments, an impactor
includes two branches capable of pushing in the same time in the head of the
implant-holder, two loaders on which are loaded both anchoring devices.

According to another feature of some embodiments, means for
grasping an implant are configured for cooperating with at least one hooking-
up means of said implant.

According to another feature of some embodiments, the surgical
instrumentation may include a tool for withdrawing the anchoring device
comprising a hooking-up means for an end of the withdrawal tool which is
configured for hooking up the anchoring device, so that traction on the tool
allows the latter to be withdrawn from its passage in the implant.

According to another feature of some embodiments, the tool is
configured for accessing the hooking-up means of the anchoring device via a
means for accessing an implant.

Another purpose of some embodiments incorporating various technical
features described in this application is to mitigate at least one of the
disadvantages of the prior art by providing a system of rachidian (spinal)
surgery for implantation and fixation of rachidian (spinal) implants.

This purpose is furthered with a rachidian surgery system that includes
at least one anchoring device and at least one spinal implant, at least one
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locking means allowing said anchoring device to be locked relative to the
spinal implant for ensuring stabilization of the latter in a vertebra.

According to another feature of some embodiments, the rachidian
surgery system may include at least one instrument from implantation

instrumentation.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
Various particularities of various embodiments of the present disclosure will
become more clearly apparent upon reading the description hereafter, made
with reference to the appended drawings, wherein:

- Figs. 1A and 1B respectively illustrate a partial sectional view along the
plane 1A-1A of Fig. 1B and a rear view of an implant provided with
attachment devices according to an embodiment of this disclosure, Fig. 1C
illustrates a perspective view of an attachment device according to an
embodiment of this disclosure and Fig. 1D illustrates a perspective view of a
locking device according to an embodiment of this disclosure;

- Figs. 2A and 2B respectively illustrate a partial sectional view along the
plane 2A-2A of Fig. 2B and a rear view of an implant provided with
attachment means according to an embodiment of this disclosure, Fig. 2C
illustrates a perspective view of an attachment device according to an
embodiment of this disclosure and Fig. 2D illustrates a perspective view of a
locking device according to an embodiment of this disclosure;

- Fig. 3B illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 3A and 3C
illustrate partial sectional views along the sectional plane 3AC-3AC of Fig.
3B, of two alternatives of this embodiment of this disclosure, Figs. 3D and 3E
illustrate perspective views of an attachment device of the alternatives of Fig.
3A and Fig. 3C respectively and Fig. 3F illustrates a perspective view of a
locking device according to the alternative embodiment of Fig. 3A;

- Fig. 4B illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 4A, 4C and 4D
illustrate partial sectional views, along the sectional plane 4ACD-4ACD of
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Fig. 4B, of three alternatives of this embodiment of this disclosure, Figs. 4E
and 4F illustrate perspective views of an attachment device, of the
alternatives of Fig. 4C and of Fig. 4A, respectively and Fig. 4G shows a
perspective view of a locking device according to an embodiment of this
disclosure;

- Figs. 5A, 5B and 5D respectively illustrate a profile view, a partial rear view
and a sectional view along the sectional plane 5D-5D of Fig. 5B, of an
implant provided with attachment devices according to an embodiment of this
disclosure, Figs. 5C and 5E illustrate perspective views of an attachment
device and of a locking device, respectively, according to this embodiment of
this disclosure;

- Fig. 6B illustrates a partial rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 6A and 6C
illustrate partial sectional views, along the sectional plane 6AC-6AC of Fig.
6B, of this embodiment of this disclosure respectively according to another
alternative and the alternative of Fig. 6B, Figs. 6D and 6E illustrate profile
views of the locking devices according to the alternatives of Fig. 6C and of
Fig. 6A respectively, and Figs. 6F and 6G illustrate perspective views of an
attachment device and of a locking device respectively according to the
alternative embodiment of Fig. 6A;

- Fig. 7B illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 7A and 7C
illustrate partial sectional views, along the sectional plane 7AC-7AC of Fig.
7B, of two alternatives of this embodiment of this disclosure, Fig. 7D
illustrates a partial sectional view, along the sectional plane 7D-7D of Fig. 7A,
of the alternative embodiment of Fig. 7A, Figs. 7E and 7F illustrate
perspective views of an attachment device, of the alternatives of Figs. 7C
and Fig. 7A respectively and Fig. 7G illustrates a perspective view of a
locking device according to the alternative embodiment of Fig. 7A;

- Figs. 8A and 8B respectively illustrate a profile view and a partial sectional
view, along the sectional plane 8B-8B of Fig. 8A, of an implant provided with
attachment devices according to an embodiment of this disclosure, Fig. 8C
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illustrates a perspective view of an attachment device according to this
embodiment and Fig. 8D illustrates a perspective view of a locking device
according to this embodiment;

- Figs. 9A and 9B respectively illustrate a partial sectional view, along the
sectional plane 9A-9A of Fig. 9B and a rear view of an implant provided with
attachment devices according to an embodiment of this disclosure, Figs. 9C
and 9D respectively illustrate a perspective view and a profile view of an
attachment device according to this embodiment and Figs. 9E and 9F
respectively illustrate a profile view and a perspective view of a locking
device according to this embodiment;

- Fig. 10B illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 10A and 10C
illustrate partial sectional views, along the sectional plane 10AC-10AC of Fig.
10B, of two alternatives of this embodiment of this disclosure, Fig. 10D
illustrates a partial sectional view, along the sectional plane 10D-10D of Fig.
10A, of the alternative embodiment of Fig. 10A, Figs. 10E and 10F
respectively illustrate a profile view and a perspective view of an attachment
device, of the alternative of Fig. 10A, and Fig. 10G illustrates a perspective
view of a locking device according to the alternative embodiment of Fig. 10A;
- Fig. 11B illustrates a rear view of an implant provided with attachment
devices according to embodiment of this disclosure, Figs. 11A and 11C
illustrate partial sectional views along the sectional plane 11AC-11AC of Fig.
11B, of two alternatives of this embodiment of this disclosure, Figs. 11D and
11E respectively illustrate a profile view and a perspective view of an
attachment device according to the alternative embodiment of Fig. 11A, and
Figs. 11F and 11G respectively illustrate a profile view and a perspective
view of a locking device according to the alternative embodiment,
respectively of Fig. 11C and of Fig. 11A;

- Figs. 12B and 12E respectively illustrate a rear view and a top view, of an
implant provided with attachment devices according to an embodiment of this
disclosure, Figs. 12A and 12C illustrate partial sectional views, along the
sectional plane 12AC-12AC of Fig. 12B, of two alternatives of this
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embodiment of this disclosure, Fig. 12D illustrates a partial sectional view,
along the sectional plane 12D-12D of Fig. 12E, of this embodiment, Figs. 12F
and 12G respectively illustrate a profile view of an attachment device and a
perspective view of a locking device according to this embodiment;

- Fig. 13B Illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 13A and 13C
illustrate partial sectional views along the sectional plane 13A-13A of Fig.
13B and along the sectional plane 13C-13C of Fig. 13A respectively of this
embodiment of this disclosure, and Figs. 13D and 13E respectively illustrate
a perspective view of a locking device according to this embodiment and a
front view of a locking device according to an alternative of this embodiment;
- Fig. 14C Iillustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 14A, 14B and
14E illustrate partial sectional views, along the sectional plane 14A-14A of
Fig. 14C, along the sectional plane 14B-14B of Fig. 14C and along the
sectional plane 14E-14E of Fig. 14A respectively of this embodiment of this
disclosure, Figs. 14D, 14G and 14F illustrate perspective views, of an
attachment device, of a locking device and of a means for retaining the
locking device respectively according to this embodiment;

- Fig. 15B Illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 15A, 15C and
15D illustrate partial sectional views, along the sectional plane 15A-15A of
Fig. 15B, along the sectional plane 15C-15C of Fig. 15B and along the
sectional plane 15D-15D of Fig. 15A respectively of this embodiment of this
disclosure, Figs. 15E and 15F illustrate perspective views, of an attachment
device and of a locking device respectively according to this embodiment;

- Fig. 16B illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 16A, 16C and
16D illustrate partial sectional views, along the sectional plane 16A-16A of
Fig. 16B, along the sectional plane 16C-16C of Fig. 16B and along the
sectional view 16D-16D of Fig. 16A, respectively, of this embodiment of this
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disclosure, Figs. 16E and 16F illustrate profile views, of an attachment device
and of a locking device respectively according to this embodiment;

- Fig. 17C illustrates a rear view of an implant provided with attachment
devices according to an embodiment of this disclosure, Figs. 17A, 17B and
17E illustrate partial sectional views along the sectional plane 17AD-17AD of
Fig. 17C, along the sectional plane 17B-17B of Fig. 17C and along the
sectional planes 17E-17E of Fig. 17A respectively of this embodiment of this
disclosure, Fig. 17D illustrates a partial sectional view, along the sectional
plane 17AD-17AD of Figs. 17C, of an alternative embodiment, Figs. 17F and
17G illustrate perspective views, of an attachment device and of a locking
device respectively according to the embodiment of Fig. 17C;

- Figs. 18A and 18C respectively illustrate a sectional view along the
sectional plane 18A-18A of Fig. 18C and a rear view of an implant provided
with attachment devices according to an embodiment of this disclosure, Figs.
18D, 18E and 18F illustrate partial sectional views along the sectional plane
18DEF-18DEF of Fig. 18A, of three alternatives of this embodiment of this
disclosure, Fig. 18G illustrates a profile view of a locking device according to
this embodiment and Figs. 18B, 18H and 18l illustrate views of a locking
device, a perspective view according to the alternative of Fig. 18D, a profile
view according to the alternative of Fig. 18F and a profile view according to
the alternative of Fig. 18E, respectively;

- Figs. 19B and 19C respectively illustrate a rear view and a top view of an
implant provided with attachment devices according to an embodiment of this
disclosure, Figs. 19A and 19D Illustrate partial sectional views, along the
sectional plane 19A-19A of Fig. 19B and along the sectional plane 19D-19D
of Fig. 19C respectively of this embodiment of this disclosure, Figs. 19E and
19F respectively illustrate a profile view of an attachment device and a
perspective view of a locking device according to this embodiment;

- Figs. 20A, 20C and 20E illustrate perspective views of an implant provided
with attachment devices, before ablation of the attachment devices according
to three embodiments, Figs. 20B, 20D and 20F illustrate the implants, of
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Figs. 20A, 20C and 20E, respectively, during ablation of the attachment
devices;

- Figs. 21A and 21B illustrate perspective views of an implant provided with
attachment devices, before and during ablation of the attachment devices,
respectively according to an embodiment of this disclosure, Figs. 21C and
21D respectively illustrate a top view and a perspective view of this implant
during ablation of the attachment devices and Figs. 21E and 21F illustrate
partial sectional views, along the sectional plane 21E-21E of Fig. 21D and
the sectional plane 21F-21F of Fig. 21C, respectively;

- Fig. 22A illustrates a perspective view of an implant provided with
attachment devices, before ablation of the attachment devices according to
an embodiment, Figs. 22B, 22C and 20D illustrate this same implant during
ablation of one of the attachment devices by a removal tool;

- Figs. 23A, 23B and 23C respectively illustrate a perspective view, a top
view, and a sectional view along the sectional plane 23C-23C of Fig. 23B, of
a loader bearing an attachment device according to certain embodiments and
Fig. 23D illustrates a perspective view of a portion of an implant-holder
containing two loaders;

- Figs. 24A, 24B and 24C respectively illustrate a top view, a profile view and
a sectional view along the sectional plane 24C-24C of Fig. 24B, of an
implant-holder bearing an implant crossed by attachment devices by means
of an impactor according to certain embodiments;

- Fig. 25A illustrates a perspective view of an implant-holder bearing an
implant crossed by attachment devices by means of an impactor according to
certain embodiments;

- Figs. 26B and 26A respectively illustrate a profile view and a sectional view
along the sectional plane 26A-26A of Fig. 26B, of an intervertebral disc
prosthesis according to certain embodiments, Figs. 26C and 26D
respectively illustrate a perspective view of an attachment device and a
bottom view of an upper plate of an intervertebral disc prosthesis according
to a first alternative embodiment and Figs. 26E and 26F respectively illustrate

a respective view of an attachment device and a bottom view of an upper
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plate of an intervertebral disc prosthesis according to a second alternative

embodiment.

DETAILED DESCRIPTION OF VARIOUS EMBODIMENTS

Various embodiments of this disclosure will now be described with
reference to the figures of the present application, which among other subject
matter are mostly directed to 3 groups of objects and various combinations
thereof:
- anchoring devices (1) (or “attachment devices” or further “anchors”), and/or
anchoring systems including several anchoring devices (1) which may be
identical or different, or even complementary to each other;
- intervertebral implants (2) laid out for receiving one or several of such
devices (1) or anchoring systems, including but not limited thereto,
intersomatic cages configured for an implantation through a posterior or
transforaminal route;
- instrumentation (3, 4, 5) for implanting these implants (2) between the
vertebrae and attaching them with such devices (1) or anchoring systems.

Each of these groups of objects may include various possible
embodiments relating to a given object. Each of the objects include various
elements (generally making up the object) having at least one technical
feature. An object (of a given group) may be concerned by at least one
technical feature may be associated with at least one other object (of the
same or of another group), for example with respect to at least one
complementary technical feature, so that the object groups share a common
concept. The present disclosure may therefore also relate to an assembly
comprising at least 2 of these objects, as well as each object individually. The
various elements (for example, a plate, an abutment, a slot, a chamfer or
bevel, etc.) as well as their technical features (for example a curvature, an
orientation, a length, a width, a height, etc.) are described in greater detail
hereafter in the present application. At least one technical feature (or
combination of features) for example corresponding to an element of a given
object generally address at least one technical problem, for example from
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among those mentioned in the preamble of the present application. The
present application therefore describes various embodiments or
configurations for each object or group of objects, for example by specifying
at least one technical feature of at least one element. It will be understood
upon reading the present application that each of the technical features of
each element, described in at least one embodiment or one configuration,
may be isolated from the other features of the relevant object (or of the
relevant and/or associated objects) by said embodiment or said configuration
(and therefore relating to the same element or a different element) and/or
may be combined with any other technical feature described herein, in
diverse embodiments or configurations, unless the other way round is
explicitly mentioned, or that these features are incompatible with each other
and/or that their combination does not work, for example because the
structural adaptations which may be required by such isolation or
combination of features, may be directly derived from the appreciation of
functional considerations provided in the present application. Also, although
certain technical features are discussed herein with reference to the
anchoring device, they may be incorporated in various embodiments or
configurations of the anchoring systems. Generally, the specific technical
feature(s) relating to a given element should not be considered as exclusive
from those relating to another element, nor other technical features relating to
the same, except when it clearly appears that the combination is impossible
or non-functional. Although the present application details various
embodiments or configurations of this disclosure (including preferred
embodiments), its spirit and its scope should not be limited to the given
examples.

Various embodiments of anchoring devices (1) according to the
present disclosure may be used with intervertebral implants (2), which may
be for example, such as intersomatic cages (cages for replacing an
intervertebral disc in order to achieve arthrodesis), corporectomy cages
(cages for replacing a vertebral segment for achieving arthrodesis) or
intervertebral disc prostheses (a prosthesis for replacing an intervertebral
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disc for preserving a certain motional degree of freedom) or even
osteosynthesis plates (plates attached on the vertebrae for achieving
arthrodesis). Other uses of the anchors (1) may of course be envisioned if
the features of the anchor are compliant with functional definitions provided in
the present application. The intervertebral implants are generally intended to
be implanted between two adjacent vertebrae of the spinal cord (rachis) or to
provide a junction between two vertebrae, on their periphery in the case of
osteosynthesis plates (which may be used alone or associated with an
intersomatic cage for example). The anchoring device (1) is intended to be
anchored in one of the vertebrae so as to attach the implant on/against this
vertebra. Various embodiments of anchoring devices (1) according to this
disclosure include at least one stiff plate, preferably curved (but not
necessarily), laid out in order to penetrate into a vertebra through an implant
for retaining this implant against this vertebra. The technical features of
“curvature” and of “stiffness” concerning the “plate” element of the “anchor”
object are described in more detail hereafter. The device (1) for anchoring an
intervertebral implant (2) in the vertebrae is sometimes designated in the
present application under the term of “anchor” (1) with reference to its
anchoring function, without inducing any limitation. Various embodiments of
anchors have been described in the published applications WO
2008/149223, W0O2011/080535 and W02013124453 filed by the applicant of
the present application, but the present application provides various
embodiments which may improve the solutions provided by these
applications and which may be more easily applied to any implant, for
example a spinal implant (the term spinal being used here is identical with
rachidian or vertebral) but possibly with other applications. Thus, the present
disclosure provides improvements of various structures and methods which
may be used in diverse applications for reducing the invasivity of the
operations required for implanting the implant and the anchor and for
improving the reliability of the proposed solutions.

In various embodiments, the anchor (1) includes a body comprising at
least one plate (10) preferably a stiff plate, elongated along a longitudinal
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axis. This longitudinal axis of the anchor (1) extends between a first end,
designated here as an “anterior end”, intended to penetrate into a vertebra
and a second end, designated here as a “posterior end”. It will be noted that
the designations of the “posterior” and “anterior” ends of the anchor (1), of
the implant (2) and of the instrumentation (4, 5, 8) are used in the present
application with reference to the direction along which the anchor (1) is
inserted. Thus, for the anchor (1), the first end, a so-called anterior end, is
the one intended to be inserted first and intended to penetrate into a vertebra
for attaching an implant. As regards the implant, its wall or its end designated
as posterior is the one including an aperture of a passage for inserting the
anchor, whether this wall is actually posterior to the implant or not during its
deployment. In the case of intersomatic cages (2) or disc prostheses or
plates described in the present application, this posterior end may actually be
positioned towards the rear of the patient or not, notably for cages which are
generally intended for implantation through a posterior or transforaminal
route. As regards the instrumentation, the so-called anterior end is the one
intended to be in abutment on (or at least the closest to) the implant during
implantation.

Certain embodiments of implants (2), including certain embodiments
detailed in the present application and relating to an intersomatic cage (2),
are laid out for insertion into the discal space through a transforaminal route
and the posterior end will therefore be positioned on a lateral and rear side of
the vertebrae while the anterior end will be positioned in proximity to the
opposite front and lateral side. Nevertheless, the terms of “anterior” and
“posterior” are actually used here since they are easier to understand from a
point of view of the implantation and may practically and commonly be used
with the anchor (1), with the implant (2) and with the instrumentation (4, 5, 8),
regardless of the selected implantation route. Therefore, the terms of
“anterior” and “posterior” are not intended to simply refer to the patient or to
one of his/her anatomic features, but may in some circumstances instead
refer to the direction of insertion of the anchor into the implant (regardless of
whether this implant is itself implanted along an antero-posterior axis or not).
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On the other hand, the dimensions of the elements along an orientation
parallel to the axis of the rachis (once implanted therein) are generally
designated here with the terms of “height” and “thickness”, and the terms of
‘upper” and “lower” (or above and below) are generally also defined
according to this orientation (a vertical orientation when the patient is
standing), without any limiting implication for this disclosure. Also, the terms
of “vertical” and “horizontal” are used in a non-limiting way with reference to
the axis of the rachis by considering that the patient is standing. Generally,
depending on context the dimensions along a plane perpendicular to the axis
of the rachis (a transverse plane) with the width being generally in the medio-
lateral direction while the length will be in the antero-posterior direction, will
be designated by the terms of “width” and “length”, without this conventional
definition having any limiting implication for this disclosure. It will also be
noted that reference is made here to a longitudinal axis between two ends
and that this longitudinal axis possibly corresponds to an antero-posterior
axis of the anchor (1), but this axis is in fact generally oblique since the
anchor is often inserted from the periphery of the rachis into a vertebral
structure (most often a vertebral body and generally in a vertebral plate).
Further, this axis of the anchor may even follow a curved path in many
embodiments and, depending on context, it may be designated as being
antero-posterior relative to the end of the anchor rather than with reference to
the rachis. Also, the axis of the passage generally is designated by using the
same references while it is oblique and while it may be curvilinear or
rectilinear. It will also be noted that this definition generally also extends to
the implant (2) and to the instrumentation (4, 5, 8), with reference to the
direction of insertion of the anchor (1). It will thus be understood that the
present application defines the orientation (or direction) of insertion or
withdrawal of the anchor by this term “antero-posterior” axis, by reference to
the two ends of the anchor, but that the features referring to this axis may in
fact concern the orientation of the forces applied by the vertebrae onto the
anchor (or by the anchor onto the bolt or the implant, or by the bolt onto the
implant), in particular when the system is in place within the patient. It will
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also be noted that the term “substantially” is regularly used in the present
description, notably relating to a feature such as an orientation or a direction,
so as to indicate that the relevant feature may in fact be slightly different and
not be exactly as designated (for example, the expression “substantially
perpendicular’ should be interpreted as being “at least approximately
perpendicular” since it may be possible to select an orientation which is not
exactly perpendicular in order to be able nevertheless to substantially fulfill
the same function). Further, the terms such as the term of “substantially”
used in the present application may also be interpreted as defining that the
technical feature may “in general” (“generally”) and often “preferably” be as
indicated, but that other embodiments or configurations may be within the
scope of the present disclosure. In particular, several features are described
herein as being “not parallel” or “not perpendicular’ to the antero-posterior
axis or to the direction of insertion or withdrawal of the anchor and it will be
understood that this should be interpreted widely (as “substantially” or
“generally” not parallel or not perpendicular) because, as explained above,
this axis may in fact refer to the forces applied and thus to the travel of the
anchor within the implant. Furthermore, because this travel may be
curvilinear, this designation of not parallel or not perpendicular may in fact
mean not tangential or not radial, and in fact more generally mean that the
feature is not oriented along the direction of insertion or withdrawal of the
anchor or the bolt from the implant.

Certain embodiments of the present disclosure relate to one or several
bone anchoring (or attachment or anchor) devices (1) for an implant (2)
(typically a spinal implant) laid out for being inserted through a passage
crossing at least one portion of the implant (2), from an outer surface (e.g.
peripheral, anterior, posterior, lateral, upper or lower surface) to a bone
contact (typically vertebral contact) surface of the implant. The anchoring
device (1) generally includes a body comprising at least one substantially stiff
plate (10) elongated along a longitudinal axis extending between an anterior
end and a posterior end, the plate (10) being configured so that its anterior
end penetrates into at least one vertebral surface while its posterior end
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remains in the passage of the implant (2), while retaining said implant (2)
against said vertebral surface. Generally, an anchor according to various
embodiments is laid out so that it may replace the attachment means
conventionally used in the prior art, such as screws or staples. Typically,
these anchors are generally formed with at least one element with the shape
of a plate (for example a T-shaped, V-shaped or L-shaped plate or two of
them, or three U-shaped plates or even four of them, for example forming a
tube with a square or rectangular section, etc.) and often do not require
additional structures penetrating into the vertebrae. Indeed, the plate shape
may provide an effective two-dimensional surface for opposing movements
perpendicular to this surface and by having at least two plates (providing a
three-dimensional structure), it is possible to even better oppose movements
in several directions. Thus, the plate(s) of the anchor may have their
posterior end substantially inside the implant once they are completely
inserted into the implant and they fix the latter to a bone structure. The term
of “substantially” is used here in order to emphasize the fact that the anchor
may (“slightly”) jut out of the implant, in a way which is not significant relative
to the dimensions of the anchor and/or of the implants and/or which does not
have a (too significant) risk for the surrounding physiological structures of the
patient.

Abutments (stops) of the locking device and of the anchoring device:

The anchoring device (1) according to various embodiments of this
disclosure typically includes at least one abutment (14) (sometimes limited to
a single surface) being complementary to an abutment (31) (or also a
surface) of a locking means (or device) (3) laid out for locking the anchor (1)
relative to the implant (or vice versa). The abutment (14) of the anchor
preferably comprises at least one abutment surface (141, 142) oriented non-
parallel to the longitudinal axis (of the anchor), in order to effectively oppose
movements of the anchor along this longitudinal axis. This (or these)
surface(s) (141, 142) is (or are) complementary to at least one abutment
surface (311, 312) of the locking means (3) of the device (1) relative to the
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implant (2). This locking means (3) is located on or in the actual implant.
Indeed, in order to address one or more problems of the prior art, the present
disclosure provides new layouts of the anchors, implants and
instrumentations, for example by providing a locking means (or device) (3)
which equips the actual implant (“equips” meaning here both that the locking
means may be distinct from the implant or integrated therein, or even in one
piece with the latter, or provided secured to the latter, although it is generally
preferred that it should be distinct and housed inside the implant). This
locking means (3) thus may provide certain advantages depending on the
particular embodiment (most of them are detailed hereafter), and often may
address at least one part of one or more of the problems mentioned in the
present application. This locking means (3) preferably comprises a body
retained in the implant and provided with at least one flexible portion (30) and
with at least one abutment (31) cooperating with said abutment (14) of the
device (1), generally by contact of their mating or complementary abutment
surfaces (141, 142, 311, 312) for locking the device (1) relative to the implant
(2). In various embodiments, one benefits from this flexibility which allows
that the locking means facilitates the passing of the anchor before its
abutment engages with the complementary abutment of the anchor. For
example, the insertion of the anchoring device (1) in the passage (in which
the locking means juts out at least slightly) gives the possibility of pushing
back said abutment (31) of the locking means (3) and also allows mutual
engagement of both abutments (14, 31) of the anchor and of the locking
means (3), when they are found facing each other, by the elastic return of the
flexible portion (30). In another example, as detailed further on, it is possible
to push the locking means with means other than the actual body of the
anchor, such as for example by means of a tool, and when the action exerted
on the locking means is released, the latter locks the anchor brought into its
final position in the implant.

Also, the spinal implant (2) according to various embodiments of this
disclosure includes at least one vertebral contact surface through which the
implant (2) is intended to be placed in contact with at least one vertebral
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surface and at least one outer surface (for example a peripheral, lateral
surface or even one inside the discal space, the term of outer being used in
reference to the fact that the anchor penetrates into the vertebra from the
outside of the implant by entering through this surface and passing through
the inside of the implant). This spinal implant (2) may be configured so as to
receive at least one anchoring device (1) according to various embodiments
of this disclosure or within the scope of the claims, by means of at least one
passage crossing at least one portion of the implant (2) along a so-called
insertion axis, from said outer surface to said vertebral contact surface.
Further, as detailed above, the implant (2) preferably includes at least one
locking means (3) of the device (1) relative to the implant (2). This locking
means (3) comprises a body retained in the implant and provided with at
least one flexible portion (30) and with at least one abutment (31) or surface
for stopping the anchor (1) in the implant (i.e. opposing the movement of the
anchor in at least one direction substantially parallel to its longitudinal axis or
substantially tangential to its curvature). This abutment (31) of the locking
means (3) preferably comprises at least one abutment surface (311, 312)
oriented non-parallel with the insertion axis of the passage (or with the
longitudinal axis of the anchor, generally collinear with the insertion axis, at
least approximately). The abutment (31) of the locking means (3) typically
cooperates with the abutment (14) of the attachment (or anchoring) device
(1) by means of the contact of their complementary abutment surfaces (141,
142, 311, 312) for locking the device (1) relative to the implant (2). As
explained above, the flexibility of said flexible portion (30) allows the locking
means to be pushed back so that it does not jut out in the passage of the
implant upon inserting the anchor. For example, the insertion of the
anchoring device (1) into the passage pushes back said abutment (31) of the
locking means (3), preferably into a housing provided in the implant. On the
other hand, this flexibility typically allows mutual engagement of both
abutments (14, 31) when they are found facing each other, by the elastic
return of the flexible portion (30) to its initial position, in which at least one
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portion of the locking means juts out in the passage of the implant intended
to receive the anchor.

It will be noted that the term of flexible is used here for designating the
fact that the locking means passes from a rest configuration to a flexed or
twisted configuration while returning to the rest position or to a position close
to the rest position. The present application details how this flexibility (or
rather elasticity as detailed hereafter) may be obtained in various
embodiments and it will be understood that this relative term finds its
definition in the fact that a bolt (locking means or device (3)) capable of
undergoing flexure or torsion and of returning to its initial position (e.g. rest
position) or at the very least approximately to its initial position (if it deforms
plastically, it will have been provided that this is negligible for the locking
function) is generally used. Further, it is generally selected in a stiff and
sturdy material capable of bearing strong stresses which may be exerted
thereon when it locks the anchor (1). Thus, a locking means in metal
preferably biocompatible such as titanium for example is preferred and
generally an alloy is used. In order to provide the desired flexibility, one
therefore acts on the elasticity of a portion of the lock, i.e. it is equipped so
that its elastic limit will not (or slightly) be exceeded in order to avoid
irreversible deformation (accompanied by a failure for a fragile material or by
plastic deformation for a ductile material). It is therefore understood that the
term of flexibility generally is used here in the sense of elasticity by preferably
providing that the latter remains with values less than the elastic limit of the
bolt, for example by resorting beforehand to buckling, creep, compression,
torsion, flexure, shearing measurements, etc. Further, this relative flexibility is
generally allowed by the sufficiently fine dimensions of the flexible portion
and by the fact that the bolt is in fact retained by or secured to (or held fixed
or in one piece) the implant on a portion and that the portion(s) forming the
abutment(s) have a possibility of displacement in the implants, due to the fact
that beyond the portion retained by or secured to the implant, the other so-
called free portions, of the locking means (comprising the flexible portion and
the abutment) have at least one degree of freedom (non-parallel to the axis
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of the anchor and of its passage in the implant), by the fact that the implant
includes a housing, the size of which at these free portions is greater than the
size of these free portions. This layout is advantageous in many
embodiments and the bolt is generally dimensioned according to its material
for allowing flexure/torsion with return since the bolt is thereby secured in the
implant. Further, in various embodiments, the free portions in the implant (2),
only have a single degree of freedom not parallel to the axis of the anchor
(1), which gives the possibility that the bolt (3) once engaged with the anchor
(1), cannot move in the direction of the withdrawal or advance of the anchor,
thereby securing the locking of the latter.

This type of layout of the anchor and of the implant comprising a
locking means may provide certain advantages. Indeed, by the fact that the
implant comprises a locking means, various embodiments of this disclosure
give the possibility of optimizing the invasivity and/or reliability of the system,
since the anchor may be of more reduced size than in the absence of a
locking means provided in (or on) the implant. Furthermore, as detailed
below, the locking means / bolt (3) may be small compared to the size of the
implant, thus allowing using a smaller anchor, and both the anchor and bolt
may thus improve the reliability of the implant which is less fragile than if a
large bolt (3) and/or a large anchor (1) was/were used, by avoiding as much
as possible, thanks to these reduced dimensions, any weakening of the
implant by the presence of the locking means (3) and its housing, recess or
conduit in the implant (2). Conversely, the abutments used, and especially
the elastic mechanism (flexibility) of mutual engagement may be of larger
dimensions, without undue congestion and/or invasivity of the anchor. Thus,
the system may be more reliable since the anchor may be effectively locked
with abutments of satisfactory dimensions, which typically may be greater
than those known from the prior art. Indeed, it is often advantageous to
provide an efficient locking mechanism since the anchors according to
various embodiments of the present disclosure sometimes are generally only
retained by this mechanism, unlike other anchoring devices known from the
prior art. That can enhance reliability and provide additional advantages, like



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

30

32

the cost and the simplicity of application for example. Thus, in the present
disclosure, provision is generally made for a locking means with suitable
dimensions and layout for being subject to significant stresses, for example
as detailed in the present application.

Moreover, this type of layout of the locking means may provide the
additional advantage of allowing that the abutments be provided in a solid
material, even if the implant is in a more flexible material. Indeed, for
example in the case of intersomatic cages, it is frequent that the material be
relatively soft, for example PEEK (acronym of polyetheretherketone). On the
other hand, the bone anchoring devices should generally be of a solid
material, notably when they are intended to be directly planted into the bone
without making a housing beforehand for receiving them. Thus, the use of a
device in a stiff material which will bear impaction in the bone and which will
provide good stability, such as for example titanium, is preferred. Thus, an
anchor in a solid and often stiff material has a risk of damaging the more
flexible material of the implant if abutments of the anchor have to be leaning
(i.e. in abutment) against structures or surfaces of the implant. Although such
structures may be used in various embodiments of this disclosure, in some
other embodiments of the present disclosure, this risk is mitigated by allowing
the anchor to abut on the locking means. It is then preferably provided that
this locking device should also be itself of a solid material, i.e. a material
which has a low risk of being damaged by the pressure of the anchor on it.
For example a locking means may be selected in the same material as that
of the anchor (for example titanium). In addition to avoiding damaging of the
implant (which, according to the extent, may jeopardize the whole of the
system), this advantage typically is accompanied by increased reliability of
the holding of the anchor in the implant.

Further, this type of layout gives the possibility that a single and same
locking means provide two different types of abutment. Indeed, it is possible
to provide a single abutment surface for opposing the movement of the
anchor in a single direction (the direction of the penetration into the implant
and the vertebra or the direction for withdrawing the anchor out of the implant
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or the vertebra) or two opposite surfaces for opposing the movement of the
anchor in both directions (penetration and withdrawal). Thus, in certain
embodiments, said abutment surface (141) present on the abutment (14) of
the device is oriented facing the posterior end of the anchoring device (1) so
that the abutment (31) of the locking means (3) gives the possibility of
opposing the withdrawal of the device out of said passage. Alternatively, said
abutment surface (142) present on the abutment (14) of the device is
oriented facing the anterior end of the anchoring device (1) so that the
abutment (31) of the locking means (3) gives the possibility of opposing an
excessive advance of the device (1) in said passage. Advantageously, both
of these non-exclusive alternatives may be combined so that the abutment
includes both an abutment surface (141) oriented facing the posterior end of
the anchoring device (1) and an abutment surface (142) present on the
abutment (14) of the device is oriented facing the anterior end of the
anchoring device (1). Thus, the locking means (3), with its abutment (31)
including surfaces (311, 312) mating these surfaces (141, 142) of the anchor,
gives the possibility of opposing both involuntary withdrawal and excessive
advance of the anchor. Thus, it is possible to provide that the respective
abutments (14, 31) of the anchor (1) and of the locking means (3) oppose the
advance and/or withdrawal of the anchor. Indeed, in a complementary
manner to the layouts of the anchor described above, said abutment surface
(311) present on the abutment (31) of the locking means (3) may be oriented
facing the outlet of the passage to the vertebral contact surface in order to
cooperate with the abutment surface (141) present on the abutment (14) of
the anchoring device (1) and thus oppose its withdrawal out of said passage.
The abutment (31) of the locking means (3) may alternatively or additionally
have an abutment surface (311) oriented facing the inlet of the passage to
the outer surface in order to cooperate with said abutment surface (142)
present on the abutment (14) of the anchoring device (1) and for opposing
excessive advance of the device (1) in said passage. For example in Figs.
1A, 2A, 3A and 4A, the abutments only oppose the withdrawal of the anchor.
On the other hand, in Figs. 3C, 4C and 4D for example, the abutments
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include two substantially opposite surfaces for opposing the withdrawal but
also limiting the advance of the anchor. Thus, it is possible to omit means
limiting the displacement of the anchor in the implant, even if the provision of
such means (generally on the surgical instrumentation) is generally preferred.

In certain embodiments, said abutment (14) of the device (1) is a
female abutment cooperating with a male abutment (31) of the locking means
(3). For example, said abutment (14) of the device is a recess, a notch, an
irregularity or any other shape dug in a surface of the anchoring device (1),
intended to cooperate with a protrusion forming the abutment (31) of the
locking means (3). For example, Figs. 1A, 1C, 2A, 2C, 3A, 3C, 3D, 3E, 4C
and 4E illustrate in an illustrative and non-limiting way, various alternatives of
such a female abutment of the anchor. Alternatively, in certain embodiments,
said abutment (14) of the device (1) is a male abutment cooperating with a
female abutment (31) of the locking means (3). For example, said abutment
(14) of the device (1) forms a protrusion jutting out from a surface of the
anchoring device (1) and intended to cooperate with a recess in a surface of
the locking means (3). The shape of such a male means, for example
forming a protrusion on a surface of the anchor, may vary, as well as the
position of this male means on the anchor, may also vary according to
various embodiments. Fig. 4D shows an example of such a male means of
the anchor engaging into a female means of the locking device (or means)
(3). This example is of course non-limiting and one skilled in the art may
provide various shapes and layouts of such a male means. On the other
hand, in certain embodiments, the abutment (14) of the device is formed by a
surface of the posterior end of the plate (10) which is made so as to
sufficiently penetrate into the implant (2). For example, one then has an end
of the plate, which may be considered as a male or female means, and a
shoulder on the locking means, which may be considered as a female or
male means. For example, in Figs. 4A, 4F and 6GA, it is on the surface of the
posterior end of the anchor that the abutment of the anchor is formed.
Indeed, the locking means, such as for example visible in Figs. 4G and 6G,
includes an abutment surface (311) which is intended to be put into contact



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

30

35

with this posterior end in order to oppose the withdrawal of the anchor (1). It
is understood that in such embodiments, only the withdrawal of the anchor
(1) is prevented, but the advance (penetration) of the anchor is not limited by
the abutment of the locking means (3). In a complementary way to the
alternatives of the anchor above, the abutment (31) of the locking means (3)
may be a female abutment cooperating with a male abutment (14) of the
device (1). For example, said abutment (31) of the locking means (3) is
formed by a recess or housing in a surface of the locking means (3), intended
to cooperate with the abutment (14) formed by a protrusion jutting out from a
surface of the anchoring device (1). Fig. 4D shows an example of a housing
in a tab of the locking device, intended to receive a lug of the anchor. Also,
Fig. 11F shows another example of a housing in the locking means, intended
to receive a protrusion of the anchor (not shown). In the same way as for the
examples provided above for the anchors, these examples for the locking
means are purely illustrative and are not limiting. On the other hand, as
mentioned above, the abutment (31) of the locking means (3) may be a male
abutment cooperating with a female abutment (14) of the anchoring device
(1). For example, said abutment (31) of the locking means (3) forms a
protrusion intended to cooperate with the abutment (14) of the device formed
by a recess in a surface of the anchoring device (1). Figs. 11A and 11C show
examples of such male abutment means (31) on the locking device (3). It will
be further noted that such male abutments (31) may also be formed by the
body of the locking means (3) itself, instead of being formed by a protrusion
on one of its surfaces. Indeed, in certain embodiments, the locking means
includes a body, a flexible portion of which allows a portion of the body to
form the abutment. For example, in Figs. 12G, 13D, 14G, 15F, 16F, 18B,
18H, 181 and 19F, the abutment (31) of the locking means is formed by a
portion of the body of this locking means and does not require that a
structure be made at its surface. This type of layout may be advantageous
since it provides a solid abutment which may better withstand the forces
exerted thereon than would a small protruding element from a surface.
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It will be noted that various embodiments of the complementary
abutments of the anchor and of the locking device selectively give preference
to retaining the anchor in the implant (by at least one abutment opposing the
withdrawal of the anchor) or to retaining the implant against the bone in
which the anchor is intended to penetrate. Indeed, an abutment opposing the
advance of the anchor beyond a certain distance in the implant has the
additional effect of flattening the implant against the bone. The implant is
then firmly fixed against the bone (for example, the vertebra). On the other
hand, an abutment opposing the withdrawal of the anchor (a so-called
withdrawal abutment) prevents it from leaving the bone, but may have the
effect of pulling on the implant if it is caused to be subject to the forces
tending to have it move out of the bone. Nevertheless, various embodiments
provide that the orientation of the anchor in the passage and the orientation
of the withdrawal abutment surfaces are such that movements in the
direction of the withdrawal of the anchor do not or slightly induce movement
of the implant. For example, the oblique and/or curvilinear path of the anchor
in the implant prevents the anchor from moving the implant and on the
contrary allows it to be still better firmly maintained against the bone. On the
other hand, it is generally preferred to have at least one withdrawal abutment
in order to avoid the possibility of the anchor leaving the bone and the
implant as long as this has not been decided. Indeed, it is not absolutely
necessary to have an advance abutment (penetration) since the implant is
often maintained by the anchor so as to be sufficiently stable, by the oblique
orientation of the latter (relative to the axis of the rachis), or even by its
curvature in certain embodiments. Also, rather than an advance abutment, it
is possible to provide thickening of the plate of the anchor in proximity to its
posterior end so that the thickness is substantially equal or slightly greater
than the width of the passage, so as to thereby obtain blocking of the
advance of the anchor in the implant and to ensure that the implant is
properly maintained against the bone, without requiring an abutment not
parallel to the longitudinal axis of the anchor. Nevertheless, it is sometimes

possible to provide at last one advance abutment, limiting the displacement
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of the anchor in the implant and allowing the implant to be firmly maintained
against the bone, without providing any withdrawal abutment, for example
when the orientation of the anchor in the implant and relative to the bone is
such that the risk of spontaneous withdrawal is very limited. However, it is
generally preferred to have both types of abutments for firmly maintaining the
implant and for mitigating anchor movement out by itself under the action of
the forces exerted thereon. Various embodiments of the present disclosure,
as explained above with reference to the abutment surface (141, 142) of the
anchor, therefore include abutment surfaces (311, 312) of the locking means
which are complementary to the abutment surfaces (141, 142) of the anchor
(1). These embodiments therefore give the possibility of dual locking
(advance and withdrawal) of the anchor, which is advantageously obtained

with a single locking means (3).

Attachment/anchoring device or anchor:

As explained above, the attachment device (1) typically includes at
least one relatively stiff plate (10) allowing firm attachment of the implant to
the bone structure with which it should be in contact (generally the vertebral
body in the present application). In various embodiments, this plate is curved
and complementary to the shape of the passage of the implant (2) so as to
cross the implant without any deformation and to be inserted therein along an
axis not perpendicular to the vertebral surface into which the anterior end
should penetrate. The term “stiff’ is therefore used here for specifying that
the anchor should preferably pass through the implant without having to be
subject to elastic deformation or any deformation. Further, by this, it is
understood that it typically may provide sufficient stiffness and robustness for
withstanding the stresses which will be exerted thereon, without deforming or
at the very least without deforming in a too substantial way. The passage in
the implant may then, for receiving this curved anchor, be preferably curved,
but it may be rectilinear provided that its dimensions are adapted to those of
the anchor and to the radii of curvature of the latter. One alternative,
generally preferred, consists in a passage comprising two rectilinear portions
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with different orientation so that the walls of the passage are substantially
tangent to the radius (radii) of curvature of the anchor. This layout may be
advantageous for maintaining the anchor (more than a single rectilinear
portion) and for ease of manufacturing (costs). In certain of these
embodiments, the body of the anchor (1) describes at least one circular or
elliptical arc having dimensions and at least one radius of curvature,
produced so that the anchoring device (1) is implantable in a vertebral plate
along an approach axis forming with the vertical axis of the rachis an angle of
approximately 90°, exhibiting its longitudinal axis substantially in the plane of
the intervertebral space. In a complementary way to the curved anchor, said
passage is rectilinear or curved and complementary to the shape of the
curved anchoring device (1) so as to allow the passage of the anchoring
device (1) through the implant without any deformation, by insertion along an
axis not perpendicular to the vertebral surface into which the anterior end
should penetrate. This type of curved anchor may give the possibility of
limiting congestion and invasivity by limiting the required room around the
implantation site.

In certain typically advantageous embodiments, the anchoring device
includes at least two plates (10), for which the longitudinal axes are parallel
to each other, but for which the transverse axes are not parallel with each
other. Preferably, their transverse axes are perpendicular to each other,
giving an L-section to the anchoring device (1), but they may also have an
angle different from 90°, for example by giving the device a V-section. Also, it
may be contemplated that this is in fact a single and same plate which is
curved in this transverse dimension, so that the device has a C-section. This
type of layout generally is advantageous since the stiff plates used in various
embodiments of the present disclosure are more stable than other less
robust attachment means such as nails or staples, but by having an anchor,
for which the width (the dimension transverse to its longitudinal axis) has two
edges of different orientations (by the fact that it includes two non-parallel
plates or a curved plate), it is possible to oppose movements of the anchor in
the bone along at least two different directions. Thus, the anchor is clearly
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stabilized in the bone and may mitigate cutting or snipping the vertebrae by
lateral movements. This possibility of providing a second surface opposing
the movements along a second direction, is therefore designated here by the
term of “two plates” and of “L-section”, whether this in fact is a single curved
plate or else two plates (with non-parallel but variable orientations, for
example as an L or a V). Thus, certain embodiments of this disclosure relate
to an anchoring device (1), the body of which includes a second plate (11)
elongated along said longitudinal axis of the first plate (10) and extending
between the anterior end and the posterior end, the second plate (11) being
secured to the first plate (10) and not parallel to the first plate (10), giving the
device a section with the shape of an L, V or C, complementary to the
internal section of the passage of the implant (2). This advantageous type of
layout may be contemplated regardless of the type of abutments used, i.e.
either comprising abutments (14, 31) or not, as described in the present
application, in cooperation with a locking device (or means) (3). lllustrative
and non-limiting examples of such anchors are illustrated in Figs. 5B, 5C, 6A,
6B, 6C, 6F, 8A, 8B, 8C, 9B, 9C, 9D, 10B, 10D, 10E, 11B, 11D, 12B, 12D,
13B, 14C, 15B, 15D, 15E, 16B, 17C, 17E, 17F, 18C, 18D, 18E, 18F, 19B,
19D, 19E, 20A, 20B, 20C, 20D, 20E, 20F, 21A, 21B, 21C, 21D, 21E, 21F,
22A, 22B, 22C and 22D. Such anchors may have the advantage of being
able to reduce congestion in the implant. Indeed, the L, V or C-sections may
be useful for surrounding the hooking-up means (26) of the implant, intended
to receive a surgical tool such as an implant-holder. Indeed, it is seen in
these figures that the implant is thus provided with two anchors, the non-
planar sections of which are positioned around the hooking-up means formed
by a housing accessible from the outside of the implant. Further, this type of
anchors may have the advantage of ensuring stable attachment while limiting
the size of the actual anchors. Indeed, both plates of the anchor (1) may
have quite small dimensions one like the other, since they cooperate with
each other for opposing movements of the anchor and of the implant in two
directions (and they do not have to be as wide as in the case of a single
plate, even provided with a rib). The passage in the implant (2) has an
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internal section with a shape mating that of the device. A passage may
therefore be provided with inner walls fit the shape of an L, a V or a C, so that
it is complementary to the shape of the anchoring device (1), the body of
which includes a second plate (11) extended along said longitudinal axis of
the first plate (10) and extending between the anterior end and the posterior
end, the second plate (11) being secured to the first plate (10) and
substantially perpendicular to the first plate (10). This type of layout of the
anchor (1) in Lor Vor C,orin T or U or H, for example if more that two
plates (10, 11) are used, also may provide the additional advantage that it is
easier to provide at least two anchors for a same implant and notably an
anchor for each of the adjacent vertebrae between which the implant is
intended to be implanted, without the paths of the anchors crossing each
other in the implant, even in the case of curved anchors for which the radius
of curvature may be large. Indeed, with not very extended plates (with a
small width), it is easier to plan their paths through an implant, even when the
size of the implant is small, i.e., congestion is significant. It will be noted that
both plates may have the same extent (width) or may be different, such as for
example as visible in Figs. 16B, 17C, 18B and 19B wherein the plate which is
oriented vertically is wider than the other one. In these examples of the
figures, the anchors are curved and one of the plates (the widest) is curved in
the direction of its width, while the other one (the less wide) is curved in the
direction of its thickness. Generally the abutment (14) of the anchor is
provided on the widest plate, notably when this abutment (14) is a female
abutment. However, provision may be made for the same type of dual plate
layout as in the case of straight anchors. Also, both plates may have identical
length or have different lengths. For example, as visible in the example of
Fig. 17F, the plate intended to be oriented vertically (the one curved in the
direction of its width) is shorter in order to facilitate penetration into the bone,
but it is possible to provide the inverse configuration or even an intermediate
configuration in which the portion which forms the junction (the angle)
between both plates is the longest. Indeed, it is generally desired to optimize
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the penetration into the bone and the use of sharpened profiles or bevels is
frequent.

In certain embodiments, the body of the anchor (1) includes, at least at
its anterior end, at least one chamfer or bevel (18) facilitating the penetration
of the device (1) into the bone (for example the vertebral surface). In the
illustrative and non-limiting examples of Figs. 1C, 2C, 3D and 3E, the anterior
end of the anchor includes several chamfers, for example at least one
chamfer on at least one of its two upper and lower faces and at least one
chamfer on its side edges. Thus, the end is sharpened so as to penetrate
more easily into the bone. It is also possible to provide a spiked end, but as
the impact experienced upon the anchoring into the bone is significant, it is
preferable to avoid having a too fine structure at the anterior end. In the
illustrative and non-limiting examples of Figs. 12B, 13B and 14C, the anterior
end of the anchor only includes at least one chamfer on at least one of its two
upper and lower faces, but is not sharpened on its side edges. In the
examples of Figs. 12B and 13B, the chamfer is oblique so that the end of the
anchor forms an oblique end, while, in the example of Fig. 14C, the chamfer
is perpendicular to the longitudinal axis, so as to form a sharpened straight
end. In the examples of Figs. 7E and 7F, the anterior end is not sharpened
on its side edges but only at least on one of its two upper and lower faces. In
the examples of Figs. 5C and 6F, the features of which will be detailed later
on relative to the layout of the anchor in the form of two perpendicular plates
forming between them an L section, the end is sharpened for only one of the
two plates, while the other one is left flat, while in the examples of Figs. 9C,
9D, 10E and 10F, the ends of the two L plates are sharpened. It will be noted
that a chamfer of the anchor may have a variable extent from the anterior
end to the posterior end. The whole of the above examples show, in a non-
exhaustive way, the diversity of the shape possibilities of the anchor, notably
as regards its sharpening.

Further, in certain embodiments, the anterior end includes at least one
notch (not shown) facilitating penetration of the device (1) in said vertebral
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surface. Such a notch may also be sharpened in order to further facilitate
penetration.

On the other hand, in certain embodiments, the body of the anchor (1)
is provided with catches (16) oriented so as to oppose withdrawal of the
anchor (1) once it is implanted in a vertebra. Also, such an effect may be
obtained, in certain embodiments, by the fact that the body is provided, at the
portion intended to penetrate into the vertebral surface, with at least one hole
(19) allowing bone growth through the anchoring device (1). lllustrative and
non-limiting examples of such bone growth holes (19) are notably illustrated
in Figs. 9C, 9D, 10E, 10F, 11B and 12F. However, the present disclosure
also provides many embodiments in which it is preferred to anticipate the
possibility of a withdrawal (this withdrawal is often designated by the term of

“ablation”) of the anchor if need be.

Physical quantities (illustrative and non-limiting):

In various embodiments, the plate of the curved anchor (1) describes,
along the longitudinal axis, at least one circular arc and/or at least one
elliptical arc, for which the dimensions and the radii of curvature are such that
the anchoring device (1) is implantable in the vertebral plate of a vertebra by
having its longitudinal axis substantially in the plane of the intervertebral
space, i.e. along an approach axis substantially perpendicular to the axis of
the rachis (i.e., said plane or said approach axis being substantially tangent
to at least one portion of the anterior end when the anchor moves closer to
the vertebrae). Various embodiments of the various objects of the present
disclosure relate to the technical characteristic of the radius (or radii) of
curvature of the anchoring device (1)). Various embodiments of the
anchoring device (1) in fact have a different radius of curvature from one
anchor to the other and/or several different radii of curvature on various
portions of the body of a given anchor (1). Thus, for example the body of the
anchor (1) may have the shape of a circular arc or an elliptical arc, but it may
also describe a more complex curvature, such that if several circular arcs,

having a same radius of curvature or different radii of curvature, were put end
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to end or if several elliptical arcs, having a same radius of curvature or
different radii of curvature, were put end to end or any combination between
circular or elliptical arcs or even a radius of curvature varying along the body.
In the present description, the terms of “circular arc” or “radius of curvature”
in fact correspond to the whole of these different possibilities. Thus, various
embodiments of the present disclosure provide different alternatives as
regards the radius of curvature and certain aspects relating to the anchoring
device (1), as well as to implants (2) and instruments (4, 5, 8) which may be
associated with it. Indeed, for example, depending on the use of the
anchoring device (1) and notably on the localization in the rachis for which it
is intended, a larger or lesser radius of curvature may be preferred.
Depending on the radius of curvature of the anchoring device (1), the axes
respectively passing through the penetration end and through the abutment
end of the device (1) form an angle, typically comprised approximately
between 90° and 180° although it may also be selected to be less than 90°.
Preferably, this angle will be comprised between 110° and 160° which, under
many circumstances will facilitate implantation of the device (better an angle
outside these values). According to the attachment which one desires to
obtain by means of the anchoring device (1), a more or less open angle will
be selected. If it is for example desired to promote firm and robust
attachment of the implant against the vertebral plates, an angle comprised
between 120° and 180° may be preferred, while if it is rather desired to avoid
displacement of the implant in the plane of the discal space, an angle
comprised between 90° and 150° may be preferred. Although these
variations of the angle are not illustrated in the figures, different angles for the
anchoring device (1) thus give the possibility of covering the different
desirable types of anchoring, in order to ensure attachment of the implants
adapted according to the case. It is also possible to provide, in one of the
preferred embodiments, a device (1) for which the angle is at an optimum
value, for example close to 135°, for attaching the device both by firmly
maintaining the implants against the vertebral plates and by avoiding their
displacement in the plane of the discal space. Further, depending on various
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embodiments of the implant (2), it is possible to select different angles for the
anchoring device (1), notably for allowing proper attachment in spite of a
possible lordosis or kyphosis, or even scoliosis, regardless of whether it is
natural, pathological or imposed by the implant. Thus, various embodiments
of the anchoring device (1) and of the implant (2), thanks to its radius of
curvature and to the orientation of the passage of the implant (2) into which it
is intended to be inserted, may be implanted along an approach axis
substantially in the plane of the intervertebral space, i.e. the plane in which

the imnlant (2) s imnlanted _which. fanilitate e apnrnach._nf the whnle nf _
th_id i til-lﬁ i it T, = sba'::@ig l't.he'

15

20

25

certain embodiments, the arc(s) described by the body of the anchor (1)

has(have) dimensions and at least one radius of curvature made in such a
way that the anchoring device (1) is implantable in a vertebral plate along an
approach axis forming with the vertical axis of the rachis an angle comprising
40° and 140° and, preferably, an angle of approximately 90°. This angle may
vary for a same anchoring device (1) depending on the congestion around
the vertebrae and may also vary from one anchoring device (1) to the other
depending on the radius of curvature of the device (1) used (and therefore on
the angle formed between its anterior and posterior ends). Further, various
embodiments provide an anchor (1) including at least one straight (not
curved) plate (10). It will be noted that in the case of straight anchors (1)
(comprising at least one straight plate), the approach axis preferably is not in
the plane of the discal space but may be oblique. This type of oblique axis is
generally not preferred because of the congestion in accessing the vertebrae
but it sometimes remains possible and may be used under certain
circumstances. The implants (2) used with such straight anchors (1) will
preferably include at least one straight passage (rectilinear) and oriented to
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posterior axis according to the convention used in the present application) so
as to allow an oblique approach axis relative to the vertebrae.

It is generally preferred that a substantial portion of the anchor remain
in the implant so as to properly retain the latter and that a substantial portion
penetrate into the vertebra so as to be properly anchored in the vertebra (and
thus retain the implant). The anchor is therefore generally dimensioned
depending on the type and on the size of the implants used, which is itself
generally dimensioned according to the vertebral level (e.g., cervical, thoracic
or lumbar level, or even sacral level) in which it is intended to be implanted.
Further, possible curvatures and orientations of the anchor and of the
implants (notably their vertebral contact surfaces) are also generally provided
according to the vertebral level, but also depending on pathologies or various
parameters selected by the surgeon, notably as detailed above. Therefore it
is understood that the selection of the length of the anchor (1) will be
influenced by the value of its curvature and by the size of the implant. These
considerations are generally known to one skilled in the art, but it may be
useful to specify a few significant orders of magnitude for some of the
embodiments of the present disclosure, even if the claims are not limited to
the provided examples. Thus, mention may be made as illustrative and non-
limiting examples of sizes of vertebrae and average intervertebral spaces
which allow setting of the context of the normal (healthy) physiological
values, even if it is clear that these values are indicative and that
morphologies of certain patients lead to dimensions different from the ones
mentioned. Further, pathologies or affections of the rachis will affect these
values and the implants precisely aim at “adaptations” to these pathologies in
order to be integrated into the patient and optionally restore physiological
values as much as possible. In order to define the dimensions of a vertebra,
reference is made below to the “width” for designating its dimension along a
mediolateral axis (i.e., along the intersection axis of the coronal and
transverse planes) and to the “depth” for designating its dimension along an
antero-posterior axis (i.e., along the interception axis of the sagittal and
transverse planes). At the cervical level, a width of about 10 to 25 mm, with a
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depth of 10 to 25 mm is again found for a vertebral height of about 10 to 25
mm and an intervertebral height of about 4 to 10 mm ( the height here being
along the axis of the rachis as already explained). At the thoracic level, a
width of about 20 to 40 mm with a depth of about 15 to 35 mm is indeed
found for a vertebral height of about 15 to 40 mm and an intervertebral height
of about 6 to 12 mm. Finally, at the lumbar level, a width of about 30 to 60
mm with a depth of about 24 to 45 mm is generally found for a vertebral
height of about 30 to 60 mm and an intervertebral height of about to 6 to 18
mm. These values allow an estimation of the dimensions of the implants
used, which do not exceed these values in width and in depth, and the height
of which may be variable (and even irregular for imposing an angle to the
rachis, such as for example a lordosis, a kyphosis or for making up for a
scoliosis). Corporectomy cages will have a height corresponding to the size
of the vertebral segment to be replaced (at least one portion of at least
vertebral body, generally with at least one portion of at least one adjacent
disc). Intervertebral implants (cages or prostheses) on the other hand will
have heights roughly corresponding to intervertebral heights of the spinal
levels detailed above (to within the “adaptations”, as detailed above). On the
other hand, the dimensions in width and in depth are also selected according
to the implantation route. Moreover the dimensions of the implants are
defined below by using the term of “length” for designating the dimension
along a substantially horizontal axis (relative to the rachis) and oriented
between the face where the implant is held by surgical instrumentation during
the implantation and the face of the implant which is inserted first. Thus the
term of “width” designates the dimension in the same plane, but
perpendicular to the length. From the following, it is understood that these
widths and lengths will in fact be found in various orientations relative to the
rachis (notably relative to the sagittal axis of the patient) and therefore
reference to the antero-posterior and mediolateral axes of the patient
(substantially perpendicular to the sagittal axis) are useful in order to
designate the orientations of the widths and lengths of the implants. Indeed,
at least in the case of intersomatic cages, the route for approaching the
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vertebra depends on the choice of the surgeon, generally forced by the
surrounding tissues (veins and nerves mainly since they are the most risky).
For an anterior approach route (an access), the implant (cage or prosthesis)
will generally occupy almost the totality of the intervertebral width and depth.
For a transforaminal approach, a cage is inserted, intended to occupy the
diagonal of the vertebral plate (an oblique axis relative to the antero-posterior
and mediolateral axes) and significant lengths are generally provided (for
example of the order of about 30 to 35 mm) greater than the antero-posterior
dimension (length) of the vertebrae, but a small width (for example about 10
mm) because of the nearby passing of nerve roots. For a lateral approach,
the implant (generally a cage) will have a length occupying almost the totality
of the mediolateral dimension of the vertebrae but will have a width smaller
than the antero-posterior dimensions of the vertebrae (about 15 to 20 mm for
example). Finally, for a posterior approach, a cage will generally be selected
with a width as thin as with the transforaminal approach (about 10 mm for
example), but with a lesser length since it will have to correspond to about
the size of the vertebrae along the antero-posterior axis.

In this context of vertebral, intervertebral and implant sizes, it is
understood that the anchor has to be dimensioned relative to the implants
depending on the vertebral stages (levels) and optionally depending on the
selected approach route. Nevertheless, mention may be made of illustrative
and non-limiting examples such as that of an anchor for which the plate has a
length of 15 to 20 mm and a width of about 4 mm. If an anchor is provided
with at least one other plate, the latter may have dimensions of the same
order, for example comprised between 2 and 5 mm. The thickness of the
plate(s) of such an anchor will be of the order of 1 mm generally. It will be
noted that one refers here to the plate thickness and not to the anchor
thickness since in this case of several L, V, T plates, etc., one will of course
have a total height of the anchor much greater than the thickness of the
plates. Nevertheless, as mentioned earlier, the L or V profiles typically are
preferred since they allow limitation of the congestion and of the required

room in the implant (thus less weakened if it is a small implant) while
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promoting reliable attachment. Generally such an anchor will be used for an
implant having a width of the order of 5 to 15 mm and a length of the order of
25 to 35 mm. Indeed, it is generally desired that there be about at least half
of the length of the anchor jutting out from the implant and thus penetrating
into the vertebra (for example about 10 to 15 mm, depending on the vertebral
level and therefore on the height of the vertebra). Generally, an anchor is
preferably used for which the width is less than half, or even less than one
third or even 1/5th of the width of the implant, but for which the length is
greater than one third, or about half of the length of the implant and possibly
reaching up to a substantially identical length if the orientation and/or the
curvature of the anchor and the vertebral height allow it.

On the other hand, it is understood from these dimensional
considerations of the anchor (1) and of the implant (2), but also from
considerations of physical properties and elastic limit as further detailed, that
the bolt (3) should also be dimensioned relative to the anchor (and by
extension to the implant). Indeed this disclosure provides some embodiments
that promote good reliability of the maintaining of the anchor in the implant
and therefore a reliable attachment of the implant relative to the vertebrae.
Therefore a bolt is preferably used, for which the dimensions of the abutment
(31), and generally of the abutment (14) of the additional anchor (1),
represent at least 5 to 10% of the size of the plate of the anchor (1) at the
level of which the abutment (31) will retain the anchor. The abutment (31) of
the bolt preferably represents about 25% of the width of the plate with which
it engages mutually. For example, in the case of a female means on the
anchor, the male means of the bolt will be comprised between 5% and 50%
of the width of the plate, preferably 25%. Thus, in the examples of L-shaped
anchors (1) with a plate of 4 mm, and a plate of 2.4 mm, the notch forming
the abutment (14) of the anchor (1) may extend over about 1 mm in the width
of the 4 mm plate and the additional abutment (31) of the bolt may
substantially have the same dimensions, but it is generally provided that the
notch should be a little wider than the bolt (for example 1.1 mm). Generally,
the 1 mm dimension (+/-10%, therefore comprised between 0.9 and 1.1) is
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typically advantageous (for example a diameter of 1 mm for the transverse
section of a bolt in the form of a cylindrical rod), since it generally provides
(depending on the material) sufficient strength for meeting safety
requirements of the authorities as regards rachidian implants. Indeed, with
such a size, the bolt may retain the anchor in its passage even if strong
stresses are exerted thereon, even in parallel with the axis of the passage
and of the anchor. Generally, this satisfactory retention is reinforced in the
case when the “free” portion of the bolt (3) where the abutment (31) is found,
only has one degree of freedom in the implant. In such cases, the abutment
withstands extreme forces and it is generally the material (of the bolt, or of
the anchor in general) which will undergo matting or shearing if the anchor
has to be expelled by the exerted force. In addition, the preferred
dimensional range may be widened between 0.7 mm and more than 1.2 mm,
since it has been observed that for a size of 0.8 mm, the stiffness was not
optimum (making the movements of the bolt too easy), but the elastic limit
was slightly higher than for 1 mm where it was slightly low since the bolt had
been subject to slight plastic deformation. However, even with the slight
deformation (about 10% i.e. only 0.1 mm for a movement with an amplitude
of 1 mm during the passing of the anchor), the elastic return during mutual
engagement of the anchor and of the bolt was still accomplished sufficiently.
Thus, 1 mm remains preferred but it is possible to select lower values in
certain cases. One therefore understands from the foregoing, notably in
combination with the explanations on the materials and the layouts of the
housings of the abutment (31) of the bolt (3) in the implant, the range of
parameters which may be used for the stiffness, elasticity and generally the
mechanical strength of the bolt (3). Finally, mention is made here to the
example of the cylindrical rod as a bolt (3) housed in the implants (such as
for example in Figs. 18C or 19D) but it is understood that this rod may not be
cylindrical and that dimensions of the order of those provided for making the
bolt (3) meeting mechanical requirements, may be selected. For example, an
abutment with a rectangular section with the length of the rectangle oriented
parallel to the direction of insertion of the anchor and the width oriented
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perpendicularly gives the possibility of combining the proper stiffness of the 1
mm dimension for the length with the proper elastic limit of the 0.8 mm
dimension for the width. One skilled in the art will therefore appreciate the
possible variations and will have understood that various embodiments of this
disclosure are clearly distinguished from the known systems by the layout,
but also by the dimensioning of the elements cooperating with each other.
Also, the length of the bolt, notably the length of the flexible portion
giving elasticity to the bolt, may be significant. It of course depends on the
other dimensions (diameter, or width or length etc.,) for obtaining sufficient
displacement of the abutment and suitable elastic return to the respective
dimensions of the abutment of the anchor and of the abutment of the bolt.
Also, the fixed portion in the implant (with or without specific retaining means
as those described later on) should give the possibility of ensuring proper
retention of the anchor. Finally, the size of the abutment portion (31) of the
bolt relative to the abutment of the anchor (14) has already been described
above as regards the dimension in the insertion axis of the anchor and the
dimension in the displacement axis of the bolt, but it is also possible to note
that the latter dimension will also correspond at least to the same dimension
found at the anchor. For example, for an anchor with a 1 mm thick plate and
a notch forming the abutment (14) of the anchor, the abutment of the bolt
may measure at least as much as the thickness of the plate (i.e. 1 mm) but
larger dimensions are generally preferred, or even considerably larger (for
example twice the dimensions, i.e. 2 mm) for ensuring proper mutual
engagement in spite of the flexure or torsion of the bolt (3). Thus, as a non-
limiting example, in the case of a rod of the type of those illustrated in Figs.
18D and 19D (and as visible in Fig. 18B for example), it will be possible to
select a length of the order of 2.5 mm in the implant for the fixed retaining
portion (32), of the order of 4.5 mm for the flexible portion (30) and of the
order of 2 mm for the abutment (31). It is understood, by reasonably
generalizing this example, that the flexible portion is dimensioned so that
proper displacement is possible without any risk of elastic deformation. This
dimensioning of the flexible portion (here, for example, of 4.5 mm for a total
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length of 9 mm) may therefore be generalized as being of the order of 30 to
70% of the largest dimension of the bolt, for example perpendicularly or
tangentially to the axis in which the displacement should take place (in
flexure or torsion). It will be thus understood that, in many embodiments, the
locking means / bolt (3) have reduced dimensions compared to the implant
(2). This provides the advantage of improving the reliability of the implant, by
limiting the risk that it breaks apart because of a too large bolt (3) (and
receiving housing, recess or conduit) within its body. In particular, in many
embodiments, the locking means (3) generally only have an abutment
portion, a flexible portion and a retaining portion (for retaining the locking
means inside the implant, as detailed in various embodiments) and the
abutment portion is generally very small and may just comprise an abutment
surface, while the flexible and retaining portions generally have
approximately the same size and are larger than the abutment portion but are
small compared to the anchor and the implant. More precisely, the locking
means will have a length comprised between 1% and 50% of the length of
the anchor, preferably between 5% and 30%, generally about 10%. In width
or height/thickness, the locking means will have a size comprised between
5% and 90% of the width or height/thickness of the anchor, preferably
between 10% and 50%, generally about 30%. Furthermore, these
percentages will generally be divided by a factor between 1,5 and 4 when
comparing the size of the locking means to the size of the implant. It is thus
understood that these embodiments avoid the implant to be weakened by the
locking means (and its associated housing, recess or conduit) within its own
body and/or by the anchor (and its associated passage) through its body.

It will also be understood from various embodiments disclosed herein
that the lock / bolt (3) is retained directly within the body of the implant (2),
without requiring any further element for mounting the bolt (3) and/or the
anchor (1) into the implant (2). This provides the advantage of limiting the
need for metallic or alloy elements which may induce MRI flashes and of
limiting the cost of manufacture of the implant. This also provides the
advantage of improving the reliability of the implant by limiting the number of
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assembled elements which may move in relation to each other, or even risk
to disassemble, break or spread apart, under the constraints applied to them
within the patient.

Ablation:

Various embodiments are laid out so as to allow ablation of the anchor
(or even withdrawal of the implant). For example, various embodiments are
provided so that the anchor (1) and/or the implant (2) and/or the locking
means (3) include at least one means for accessing the locking means (3) in
order to disengage the respective abutments (14, 31) of the anchoring device
(1) and of the locking means (3). For example, Figs. 2C, 3D and 3E
represent anchors (1) for which the abutment (14) includes a groove on one
face of the plate of the anchor. This groove extends as far as the posterior
end, so that it is possible to introduce a tool for disengaging the abutment of
the locking means. Thus, it is understood from these illustrative and non-
limiting examples that it is possible to provide, in the actual anchoring device,
a means for accessing the abutments for disengaging one from the other.
The illustrative and non-limiting examples of Figs. 1C, 4E, 4F, 5C, 6F, 7E and
7F represent anchors for which it is preferably the locking means (3) which
allows unlocking of the anchor and having it leave the implant. Indeed, in
certain embodiments, these access means are obtained by the fact that the
locking means is accessible in the implant from the outside. The locking
means is then directly accessible, for example because it is visible from the
outside of the implant like for example in the embodiments of Figs. 1A, 4A,
4C, 4D, 5A, 5B, 6A, 6B, 6C or 17C. On the other hand, it is sometimes
almost invisible from the outside such as for example in the embodiments of
Figs. 7A, 7B, 7C but it is possible to leave it accessible by providing the room
for introducing a tool, for example a flat blade in the example of Figs. 7, for
actuating the locking means so as to release the anchors, although this
embodiment is rather intended not to facilitate ablation.

In addition, it is possible to provide that the implant includes at least

one access means, such as for example a recess or a channel opening onto
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the abutments of the anchor and of the locking means. For example, in Fig.
8B, the locking means is a split ring (of the “clamp clip” type) accessible via a
conduit in the implant, via which it was introduced. In the example of Fig. 9A,
the locking means, in the form of a hook, is housed in the implant and
accessible from the outside even when the anchor is inserted into the
implant. In the example of Fig. 10A, the locking means (3) is accessible from
the outside of the implant by means of the shape of its abutment (31) and of
that (14) of the anchor (1) which only includes a withdrawal abutment
surface, while in the example of Fig. 10C, the double (withdrawal-advance)
abutment (31) of the locking means is not directly accessible. Nevertheless, it
is possible to provide an access channel in such embodiments, although this
is not often preferred for reasons of solidity of the implant. Indeed, it is often
preferable to avoid multiplication of the housings and channels in the implant
for guaranteeing its solidity and various embodiments of this disclosure
therefore benefit from other functional elements of the implant for providing
this additional function for accessing the locking means (3). Thus, for
example, in Fig. 8B, the housing of the split ring provides an access for
placing the ring into the implant, but it also provides a hooking-up means (26)
formed by a channel in the implant, allowing it to be grasped by an
instrument such as an implant-holder (5) for example, as detailed later on.
Also, in embodiments of the type of those of Figs. 18 (A to I) and 19 (A
to F), use may also made of this hooking-up means (26) formed by a
channel, which allows insertion of the tool, such as for example illustrated in
Figs. 20 (Ato F) and 21 (A to F). These figures illustrate various types of tool
for ablation, such as for example a tool (6), one end of which (61) comprises
a self-perforating screw thread (62) for Figs. 20A and 20B or like a kind of
self-perforating screw (7) (capable of boring the implant by its screwing) for
Figs. 20C and 20D, or else like a kind of screw (7) with a threading (72)
mating a tapping thread in the hooking-up means (26), or further like a kind of
spiked pin (7) without any threading such as for example in Figs. 21A and
21B. In the case of a self-perforating screw thread (62, 72) like in Figs. 20A
and 20C for example, it may be arranged to screw in the tool (6) or the screw
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(7) which the implant has or not, into the posterior end of the implant with a
hooking-up means (26) such as a hole. In the case of the threading mating a
tapping thread of the hole (26) like in Fig. 20E for example, no boring is
required and the screw (7) does not widen the hole. In these screw
examples, of course a screw head is provided which may be manipulated by
a tool (e.g., screwdriver with a flat-blade, or Phillips head, or other
configuration, or a wrench for hexagon or other shaped socket bolts, for
example). In the case of the pin of Figs. 21A and 21B, no head allowing
actuation rotation of the pin (7) is required, but it is still possible to provide a
hole (73) for example tapped or with a flat section or a notch, in the posterior
face of the pin (7) for facilitating its withdrawal from the implant. Figs. 21E
and 21F show in an illustrative and non-limiting way how the unlocking may
occur in this type of embodiments, by means of the tip of the tool, the screw
or the pin which opens on the locking means and pushes it back (in a space
in the implant) for disengaging it from the abutment (14) of the anchor (1), by
its flexibility. It will be noted that this type of mechanism may also be used for
the implantation and not only for the ablation. Indeed, an implant held by its
implant-holder may have its locking means pushed back during the insertion
of the anchoring device and, when the implant is released, the additional
abutments (14, 31) of the anchor (1) and of the locking means (3) may
engage with each other.

In addition, in order to facilitate ablation, various embodiments provide
that the anchor (1) includes at least one hooking-up means (17), configured
for hooking-up the end of a tool allowing withdrawal of the anchoring device
(1). Preferably said hooking-up means (17) is located near the posterior end
of the device (1). In a complementary way, the implant includes in various
embodiments, at least one means for accessing from the outside of the
implant at least one hooking-up means (17) of the anchoring device (1),
configured for hooking up the end of a tool allowing withdrawal of the
anchoring device. Thus, as for examples illustrated in Figs. 22A, 22B, 22C
and 22D, the anchors may include a housing or a lug or any irregularity with
a suitable shape in order to form a hooking-up means for the end of a tool
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(9). Such a tool (9) may for example be of the type of the one illustrated in
Figs. 22B, 22C and 22D, for example including a handle for it to be grasped
manually and an end (97) with a shape mating the hooking-up means (17) of
the anchor (1). For example, as illustrated in Fig. 22B, the end (97) forms a
sort of hook engaging into a housing or picking up a lateral protrusion on the
posterior end of the anchor, so as to be able to pull thereon. Of course, these
examples of structures are not limiting and what is important here is actually
the functional definition of a hooking-up with the tool, whether the functional
means are male or female on either one of the tool and of the anchor, or
whether they are simply formed with shoulders mating the anchor and the
tool which are put into contact for pulling on the anchor. It will be noted that in
the illustrative and non-limiting examples of Figs. 22A, 22B, 22C and 22D,
this withdrawal is achieved by having unlocked the anchor by means of a pin,
but this type of withdrawal with a tool applies to any type of unlocking,
notably those described above.

On the other hand, in certain embodiments of the present disclosure
exhibiting enhanced reliability, possible ablation may be provided without
resorting to direct actuation on the locking means (3). Indeed, in certain
embodiments, at least one of the surfaces, from among the abutment surface
(141) of the abutment (14) of the device (1) and the abutment surface (331)
of the abutment (31) of the bolt (3), is oriented non-perpendicularly to the
insertion axis of the anchoring device (1) in the implant (2), in order to give
the possibility of pushing back the abutment (31) of the locking means (3)
and thus unlocking the anchoring device (1) by traction produced on the
anchor (1), for example via a hooking-up means (17), for example by means
of a tool (9). Thus, with a slightly tilted abutment surface (for example,
surface 141 and/or 311 depending on the case), traction gives the possibility
to the abutment surfaces (141, 311) of sliding on each other by pushing the
bolt back into its housing in order to let the anchor (1) move out. Thus, for
example, in the case of the notches, provision may be made for a V-notch, or
even with a single inner wall tilted towards the outlet of the passage, the
other wall being perpendicular to the axis of the passage or also tilted
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towards the outlet instead of being tilted towards the inlet of the passage like
for a V-notch. This type of shape will even further facilitate ablation if means
for accessing the bolt (3) have not been provided (or not been possible to
provide). It will also be noted that in the case when the second wall is also
tilted towards the outlet of the passage, an advantageous embodiment is
obtained wherein the bolt may itself be slightly locked in the passage of the
anchor in the implant, by means of this tilted wall.

Locking and retaining means :

The locking means, as explained above may be made in various
materials, either identical or different from the implant, and it may have
various shapes that still mitigate the anchor (1) from leaving the implant (2)
and/or limit the advance of the anchor (1) in the implant (2) and the bone.
The number of anchors (1) and of abutments of the locking means in the
alternatives described in the present application should not be construed in a
limiting way, but some useful embodiments have only one single locking
means (3) for locking two anchors (2). Also, the positions of the locking
means relative to the anchors are described with reference to the examples
provided in the figures illustrating generally advantageous embodiments for
the obtained gain of room, but it is clear that various elements cooperating
with each other may be positioned differently from the position shown in
these examples, for example because the implants provide sufficient room
for varying the positions and orientations of the various elements. Also, the
present application provides many embodiments for the shape of the locking
means (3) and the provided illustrative examples, notably in the figures, are
not limiting (which applies to the whole of the elements and features
described in the present application). Finally, the present description
frequently mentions that the locking means (3) is “formed with” but it should
be clear that this term is not limiting since this is in fact at least one locking
which is obtained with the described structures, while it is quite possible to
provide combinations of the described functional and/or structural features,

from an anchor to another or sometimes for a same locking means.
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In certain embodiments, the locking means (3) substantially has the
shape of a harpoon as illustrated in Figs. 1D, 2D and 3F for example. In
certain embodiments, such as for example in Fig. 1D, the locking means (3)
has for example a parallelepipedal body (or cylindrical or of any other shape
in other possible alternatives), extending with a thinned portion forming the
flexible portion (30) at the end of which a head, for example with a triangular
section, provides at least one protruding edge forming the abutment (31). In
certain alternatives, such as for example in Fig. 2D, the body extends with a
head provided with at least one flexible tab (30), the end of which forms the
abutment (31). In certain alternatives, such as for example in Fig. 3F, the
body separates into two branches each bearing a flexible tab (30) which each
forms an abutment for an anchoring device. In these embodiments the head
or the branches are preferably refined, for example with a triangular section,
so as to facilitate the passing of the anchors (1) by pushing the head or the
tabs by means of the flexibility of a portion (30) of the locking means (3). In
certain embodiments, such as for example in Fig. 4G, the locking means (3)
includes a body intended to be housed in the implant and extended with two
branches extending towards the inlet of both passages each intended to
receive an anchor (1). These branches end with abutments (31), for example
in the form of small protruding blocks at the end of the branches in Figs. 4A
and 4G, or near the end of the branches in Fig. 4C. In the alternative of Fig.
4C, the abutments (31) of the locking means (3) are formed with housings
receiving small blocks present on an edge of the anchors (therefore opposing
both withdrawal and advance). Although other configurations may be useful,
from the foregoing it is understood that it is possible to provide various
layouts of the locking means (3) having a flexible portion (30) laid out for
allowing flexure expressed by a substantially vertical movement of the
abutment, thus pushed back (upwards or downwards) for letting through the
anchors (1), and then returning to an initial position for locking the latter. In
the example of Fig. 9F, the locking means (3) is formed with a rod oriented
along the antero-posterior axis of the implant, but one end of which is curved
in order to engage into a housing of the implant (2) along an axis not parallel
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to the antero-posterior axis, in order to thereby retain the locking means (3)
while allowing flexure of the rod along a substantially vertical movement
during the passing of the anchor (1). The other end of the rod includes the
abutment (31) for example formed with a catch intended to cooperate with a
mating notch of the anchor (1). In the example of Fig. 10B, the locking means
(3) is formed with a rod oriented not parallel to the antero-posterior axis, and
one end of which includes the flexible portion (for example by thinning of the
rod) at the end of which is positioned a tab opening into the passage of an
anchor, via a dimensioned conduit so that the flexible portion may flex and let
through the anchor and then engage into a notch (Fig. 10C) or against a
catch (Fig. 10A), for example on a lateral edge of the anchor. In the
examples of Figs. 11F and 11G, the locking means (3) is formed with a rod
housed in a conduit of the implant and oriented along the antero-posterior
axis of the implant, but an end of which includes a block (32) jutting out in a
housing of the implant (2) along an axis not parallel to the antero-posterior
axis, in order to thereby retain the locking means (3) while allowing flexure of
the rod along a substantially vertical movement during the passing of the
anchor (1). In this example, this same end of the rod includes the abutment
(31), for example formed with a housing (Fig. 11F) or a catch (Fig. 11G)
intended to cooperate with a complementary abutment (14) of the anchor (1),
for example as illustrated in Figs. 11A and 11C.

In certain embodiments, the flexible portion (30) is laid out so as to
allow a substantially horizontal movement of the abutments which are
therefore pushed sideways. For example, in Figs. 5E and 6G, the locking
means (3) includes a body which gets thinner (sideways/in the horizontal
plane) near a head bearing on its natural edges, two abutments (31) each
having a shape allowing the passing of an anchor and then its locking during
elastic return. In the example of Fig. 5E, the abutment (31) of the locking
means (3) are male means which penetrate into the female means (14) made
in the anchors (1), while in the example of Fig. 6G, the abutments (31) of the
locking means (3) are formed with shoulders made on the edges of the head
and fitting the shape of the posterior end (14) of the anchors (1). In this
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example of Fig. 6G, the abutment surface (311) opposing the withdrawal has
a concave shape in order to fit the convex shape of the rear of the anchor.
Moreover it will be noted that it is generally preferred to have a shape of the
rear of the anchors, as well as for the edges of the implants, giving the
possibility of avoiding having protruding or cutting structures which may
damage the surrounding tissues. In the example of Figs. 6B, 6C and 6D, the
locking means includes the same curved type of abutment surface (311) for
the withdrawal, but it also includes an abutment surface (312) for limiting
penetration of the anchor (1) into the implant (2). This advance abutment
(312) is preferably formed with a more salient angle since it has to stop the
anchor and it does not risk damaging surrounding tissues considering that it
is intended to be in contact with the abutment (14) of the anchor (and even
covered by the abutment in this particular example). Further, it will be noted
that in this example, the end of the catches forming the abutment (31) has,
between the abutment surfaces (311, 312), a beveled surface according to
an angle preferably corresponding to the angle of insertion of the anchor, so
that the latter may slide more easily along this beveled surface. Further, the
end of the head of the locking means between both advance abutment
surfaces (312) is laid out so that the advance abutment surfaces (142) of the
anchors may freely pass up to the contact with two advance abutment
surfaces (312) of the locking means (3). This head will therefore preferably
have a spiked profile with surfaces substantially parallel to the insertion axis
of the anchors (1), as illustrated in Fig. 6D for example.

In certain embodiments, the flexible portion (30) is laid out so as to
allow a rotational or torsional movement. For example, in the example of Fig.
7G, the locking means (3) includes a body extended with a finer and flexible
neck (30), at the end of which is made a wider head than the body and
obliquely oriented so that its torsion allows the passing of the anchors and
then locks the latter by the elastic return of the flexible portion (30). The
abutments (14) of the anchors may then be grooves near the lateral edge of
one of the surfaces of the plate (in this case, the convex face in the illustrated
example). In the example of Fig. 13D, the locking means (3) includes a
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parallelepipedal body with a substantially rectangular section for example, in
which cutouts are made, preferably in the shortest edges of the rectangle and
being closer to each other near the center of the locking means (3) thereby
providing flexibility of the central portion (30) and thereby defining four
branches including two which are intended to be subject to torsion, in order to
let through an anchor and so that their edge engages into a notch of the
anchor for locking the latter. In the example of Fig. 13E, the parallelepipedal
body is equipped with four cutouts in order to improve the flexibility of the
central portion (30). In the example of Fig. 17G, the locking means (3) is
formed with an insert, preferably with a substantially cylindrical shape,
preferably screwed in or introduced by sliding into a housing of the spinal
implant (2). In this example, the abutment (31) is formed with at least one
tab, for example flexible or made to be moveable by a cutout of a portion of
the cylindrical circumference at its base. This tab opening into the passage is
thus laid out so as to undergo torsion and engage by elastic return into the
abutment (14) of the anchoring device (1) (then formed by a notch or catch in
an edge of the anchor). In certain alternative embodiments, this cylindrical
insert may be hollow and tapped so that it forms a means (16) for hooking up
the implant with an instrument (an implant-holder (5) for example).

In certain embodiments, the flexible portion (30) is laid out so as to
allow a compression movement. For example, as illustrated in Fig. 8D, the
locking means (3) may be formed with a split ring shape inserted into a
complementary housing of the spinal implant (2) near passages receiving the
anchors. The edges of the ring slightly jut out in the passages and therefore
form abutments (31) of the locking means (3). In a complementary way, the
anchors have notches (14) on one of their lateral edges for receiving the
edges of the ring. This simple embodiment has the advantage of locking in
the withdrawal and advance direction, and allows locking of both anchors (1)
with a single ring (3).

In certain useful embodiments, the locking means (3) is formed with an
insert of elongated shape along a longitudinal axis not parallel to the insertion
axis, like for example a rod or a stick. These embodiments generally have
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additionally the advantages of great simplicity and low cost for applying them,
while providing an efficient solution for locking. In the example of Fig. 12G,
the locking means (3) is formed with a rod oriented not parallel to the antero-
posterior axis, and housed in a conduit of the implant so that a portion of the
rod juts out inside the passage of the implant (2) intended to receive the
anchor. As visible in Figs. 12E and 12D, the orientation of the rod may be
oblique relative to the antero-posterior axis of the implant, but also preferably
oblique relative to the vertical and horizontal axes, so that the conduit and the
rod do not weaken too much the implant and do not coincide with another
element of the implant, such as for example a means (26) for hooking up the
implant with an instrument (5). A rectilinear rod is therefore a very simple and
inexpensive element as well as its layout in the implant which then includes a
conduit mating the dimensions and shapes (for example cylindrical) of the
rod at one of the ends of the latter. This conduit is on the other hand widened
at the other end of the rod, so as to allow flexure of its flexible portion (30). Of
note for this example, but being aware that this applies to many
embodiments, the flexible portion (30) is defined by its flexural function but
that it is not necessarily different from the other portions of the locking means
(3), except sometimes for its dimensions, voluntarily thinned for facilitating
flexure. Indeed, in the embodiments where the locking means (3) is formed
with a rod, the flexible portion is in fact generally a portion from which flexure
of the locking means (3) is allowed by the dimensions of the conduit in the
implant while it may completely be identical with the other portions of the
locking means (3). The rod of Fig. 12G introduced into its channel or conduit
of the implant may flex in order to let through an anchor and may, by elastic
return, be engaged with this anchor, for example on a catch of the anchor
(Fig. 12A) or in a notch of the anchor (Fig. 12C). In certain alternative
embodiments, the rod (3) includes at least one flat optimizing the contact
between the locking means (3) and the anchor (regardless of whether the
latter includes an abutment in the form of a catch or a notch).

In certain useful embodiments, the locking means (3) includes at least
one bevel facilitating the passing of the anchor (1), so that the anchor (1)
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may slide along the locking means (3) while avoiding being damaged and/or
damaging the locking means (3). Indeed, as it is provided that at least one
portion of the locking means (3) may be pushed back into a housing of the
implant to let through the anchor, it is sometimes useful that the surface on
which the locking means may be pushed back, not be too prominent or
sharp. In some embodiments at least one bevel or a convex portion on this
surface is provided for facilitating the passing and avoiding damaging the
anchor (1) and/or the locking means (3) since tiny debris may be produced
and forgotten in the body of the patient. Thus, the harpoon shape described
above for Figs. 1D and 2D is not limiting but expresses the presence of such
bevels. Also, in Fig. 4G, it is seen that the abutments bear, on the face which
does not form an abutment, a bevel for facilitating the passing of the anchor
(unlike Fig. 4C where both faces form an abutment). Also, in Fig. 6G, the
lateral edges of the abutment are beveled for facilitating the passing of the
anchors while pushing back the abutment (31) sideways. Thus, beveled or
curved surfaces are useful and the embodiments wherein the abutments (31)
of the locking means are convex, may be preferred, such as for example in
Figs. 18 and 19.

In certain embodiments, as explained above, the locking means (3)
and the implant (2) are laid out in order to avoid as much as possible any
weakening of the implant by the presence of the locking means (3) and its
housing, recess or conduit in the implant (2). Indeed, the dimensions of the
locking means and anchor are generally chosen to be small compared to the
implant. Furthermore, in certain embodiments described above, the locking
means (3) is inserted into the implant near the posterior end of the implant
and the amount of material which retains the locking means (3) is therefore
limited (Fig. 12A for example shows a reasonable amount of material but
which may be varied, such as for example in Figs. 14A, 15A, 16A or 18A). In
order to mitigate breakage or instability, certain useful embodiments
therefore provide positioning and/or orientation of the locking means away
from the peripheral (anterior, posterior, lateral, superior or inferior) walls or
edges of the implant, which aim at preserving the integrity of the implant (2).



WO 2015/114122 PCT/EP2015/052019

10

15

20

25

30

63

For example, the locking means may rest against a portion of the body
implant having dimensions larger than the dimensions of the locking means
(e.g., there is more matter, for example PEEK, of the body around the locking
means than the matter constituting these locking means), so that the locking
means are retained by a portion of the implant which is unlikely to suffer from
the forces applied by the locking means on the implant under constraints
applied to the system (the anchor in particular). Further in the example of Fig.
12B for example, the layout of the locking means (3) requires a means (3) for
locking with an anchor (1) because of the position and of the orientation of
the locking means (3). Certain embodiments therefore aim at improving this
position and this orientation so that a single locking means (3) may lock two
anchors in the same time. Thus, various embodiments of the present
disclosure address these problems by providing a not very cumbersome
solutions which are reliable and mitigate weakening of the implant, optionally
by limiting the number of locking means (3) required for locking several
anchors (1). In the example of Figs. 14E and 14G, the locking means (3) is
formed with an insert, for example with a substantially cylindrical shape, such
as a rod for example, housed in a conduit of the implant which is for example
oriented in a plane perpendicular to the antero-posterior axis of the implant,
but oriented so that a same locking means (3) may lock two anchors
simultaneously, which generally involves an oblique orientation relative to the
horizontal plane, for example as visible in the example of Fig. 14E. Fig. 14A
clearly shows that this type of locking means (3) is positioned in a conduit
located at a distance from the posterior end by which it is possible to avoid
weakening the implant. Thus, the rod forming the locking means (3) may be
positioned obliquely in a conduit of the implant, the middle portion of which
mates the rod but which flares in its lateral portions so that the rod may flex
and allow the passing of the anchors. The alternative embodiments shown in
Fig. 15D for example, or in Fig. 16D in a similar way have the same
advantages generally, the main distinction lying in how these locking means
(3) are retained in the implant (2) as detailed hereafter. However it will be
noted that in Fig. 14G, it is shown that the rod includes two flats, while Figs.
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15F and 16F do not clearly show the presence of a second flat. This potential
difference expresses the optional presence of a withdrawal abutment surface
and of an advance abutment surface, as detailed later on. Nevertheless it is
understood that a notch may be provided on the anchor, comprising two
surfaces (141, 142) for opposing the movements of the anchor in both
directions. In the examples of Figs. 18D, 18E and 18F, one resorts to a
locking means (3) for each anchor (1) but the proposed layout nevertheless
gives the possibility of avoiding weakening of the implant (2), notably by
means of an advantageous position and/or orientation of the locking means
(3). In these examples, two locking means (3) are provided, formed with two
rods substantially parallel to each other and housed in oblique conduits
positioned not parallel to the horizontal plane but perpendicularly to the
antero-posterior axis of the implant. Although the advantage of a single
locking means (3) is lost in this type of embodiment, it nevertheless provides
another advantage in allowing easier ablation of the anchors, for example as
detailed elsewhere in the present application. On the other hand, these
examples of Figs. 18 address the problem of weakness by a substantial
distance between the posterior end of the implant and the locking means (3),
but this type of solution may further be enhanced by providing locking means
(3), abutment and additional conduits which are not parallel, such as for
example in the embodiments visible in Figs. 19C and 19D. Indeed, in these
embodiments, the rods forming the locking means (3) as well as their
respective complementary conduit in the implant, are oriented obliquely
relative to the vertical or horizontal axis, but also obliquely relative to the
antero-posterior axis of the implant, so that the amount of material which
separates these conduits and the rods is greater than that of the
embodiments of Figs. 18, except at the portion where they intersect.
Moreover it will be noted that this portion where both locking means intersect
may be central (for example mediolateral, as illustrated) and that it is
possible, for example in the case of an intersomatic cage like in this example,
that the intersection is made at a central cavity of the cage, as for example
visible in Fig. 19C or, more generally, at an edge of the implant, so that the
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latter is not too weakened by this intersection of the rods. Further, Figs. 18
and 19 clearly show that the anchor has a notch forming the abutment (14) of
the anchor which provides locking in the direction of withdrawal and advance.
Although no flat is shown in Figs. 18 and 19, it is possible to provide one like
in other embodiments or to provide rods with a non-cylindrical section, but it
may be useful to have a cylindrical rod without any flat for limiting any friction
between the anchor and the locking means (3), facilitating the manufacturing
of the implant and avoiding the requirement of observing any particular

orientation upon assembly.

As explained above in the present application, the locking means (3)
may be secured to the implant (attached therein or made in one piece with
the implant, such as for example illustrated in Figs. 26D and 26F) but it may
also be distinct and housed in the implant. Nevertheless, a locking means
housed in the implant is generally useful, as explained in the present
application, since the housing and the walls of the implant which surround the
bolt (3) prevent it from having degrees of freedom other than in the axis of its
displacement for letting through the anchor for an elastic locking function.
Thus, in these embodiments where the implant is housed and only has one
degree of freedom, it is not only by its dimensions parallel to the insertion
axis of the anchor that it retains the latter, but also by the surfaces of the
implant itself against which it will be firmly applied for opposing the
movement of the anchor in the longitudinal axis of the latter. Thus, it is seen
for example in Fig. 26A that, even in the case of intervertebral disc
prostheses (or osteosynthesis plates) a bolt housed in the thickness of the
plate (or of the osteosynthesis plate) is useful, but flexible tabs which will not
be retained may be used, for example like in Figs. 26D and 26F. Thus a
housing might be used if the thickness of the plates of the prosthesis or of the
osteosynthesis plate allows this.

Generally, the various layout possibilities of the bolt (3) in the implant
(2) are designated here by the fact that the locking means (3) is retained in a
housing of the implant (2) (generally oriented along a direction not parallel to
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the axis of insertion of the anchoring device - or to the antero-posterior axis
of the implant, also used as a reference even if they do not generally
coincide). The locking means may be retained in the implant simply because
it is housed there in a housing from which it cannot escape or because it is
retained therein by specific means. Thus, in certain embodiments, the locking
means (3) is retained in the implant (2) by at least one retention means (25,
32). Such retention means (32, 25) often prevent the movement of the
locking means, such as of the abutment (31), generally in the direction of
insertion and/or withdrawal of the anchoring device (1) or, as explained
above, in the direction of the forces applied and impacting on the stability of
the anchor within the implant. Such a retention means (32, 25) may be
obtained by the fact that at least one portion of the locking means (3) is
positioned inside a housing in the implant (2), for example a housing avoiding
any movement in a direction jeopardizing the locking of the anchor in the
implant, or even by the fact that it is secured to the implant (formed in one
piece in the implant or attached so that it is fixed relative to the implant).
Nevertheless, various possibilities are contemplated, such as for example
those detailed in the present application and typically it is only important that
the locking means cannot move generally in the direction of the insertion
and/or the withdrawal of the anchor, so that the latter is properly locked
relative to the implant. As explained above, this may be referred to as “not
parallel” to the insertion axis or the antero-posterior axis, and may in fact
mean “not along” (parallel, tangential, etc.) the travel of the anchor within the
implant or not along the forces applied (for example when the patient moves).

Further, in certain embodiments, the retention means (32, 25) are
configured so that the locking means (3) is removable. In certain
embodiments, the retention means (32, 25) are formed with catches (32) or
other type of raised portions or rough portions on at least one surface of the
locking means (3) in order to be anchored in the walls of a housing of the
implant (2) into which the locking means (3) is inserted. For example, the
locking means (3) illustrated in Fig. 1D has catches intended to act against
the movement of the locking means (3) in the direction for withdrawing the
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anchor and/or in the direction for withdrawing the locking means (3) from its
housing or conduit in the implant. Also, in the example of Fig. 18B, the
locking means is forcibly fitted into a housing of the implant, by a retaining
portion (32). For example, the retention exerted by this portion may for
example be improved by providing that is of an identical size with that of its
housing, or even slightly larger so that it may be forcibly fitted in the inside. It
is also possible, among other options, to provide a thread, for example
mating a tapping in the housing of the implant or simply a threading or any
type of raised or rough portions which allow insertion into the housing and will
be sufficient for exerting effective retention. In certain embodiments, the
retention means (32, 25) are formed by a housing (32) in the locking means
(3) intended to receive a stick (25) inserted into this housing (32) through a
conduit (250) of the spinal implant (2). This retention by a mechanism of the
pin-mortise type may naturally find many embodiments. For example, in
certain embodiments, the retention means (32, 25) are formed by a recess
(32) in the locking means (3) intended to receive a pin (25) or a staple (25)
inserted through the spinal implant (2) in order to cooperate with this recess
(32). For example Figs. 2D, 3F, 10G, 14B, 14E, 14F, 15C, 15D, 16C, 17B,
17G show various non-exhaustive alternatives (such as pins, staples, sticks
or other simple and functional structures) of retention means (32, 25) giving
the possibility of avoiding that the locking means (3) moves out of the
implant. It will be noted that in many embodiments detailed herein, except
figure 1, the locking means are reliably retained in the implant by its
orientation or by the orientation of its retention means (32, 25) which are
preferably oriented not parallel to the antero-posterior axis. Again, this
expression in fact means “not along” (parallel, tangential, etc.) the travel of
the anchor within the implant or not along the forces applied onto the anchor
and/or locking means. In the case of locking means (3) comprising a rod
housed in the implant as detailed above and with reference to Figs. 18D, 18E
and 18F, but also in other embodiments such as those shown for example in
Figs. 4C, 6A and 6C, it is intended to take advantage of the simplicity of the
layout for providing a simple and efficient solution for retaining the locking
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means (3) in the implant (2). Indeed, a shoulder or a butt located at one end,
or near an end of the body of the locking means (for example a butt (32) at
the end of the rod in Fig. 18l) allows the latter to be retained in the implant
(2). For example, in Figs. 4C, 6A, 6C and 6E, the locking means (3) may be
inserted into its housing through a conduit of the implant and it is therefore
possible to provide, for example at (or near) its end opposite to the one which
retains the anchors, a butt or tabs (or any equivalent type of abutment) so as
to bear upon the inlet of this conduit, such as for example illustrated in Fig.
6E, or for being housed in a housing in the walls of this conduit, as for
example illustrated in Fig. 6C. Further, in the case of such tabs (32), it is
possible to provide a flexible portion, for example obtained by means of a
cutout forming at least two branches bearing the retaining tabs (32). This
type of alternative gives the possibility of inserting the locking means in this
conduit from the end of the conduit opening at the anchors (1). Further, in the
case of tabs being housed in the recesses of the walls of the conduit, such as
for example in Fig. 6E, the layout gives the possibility that the locking means
(3) be retained in the direction of its withdrawal and in the direction of its
advance into the conduit, which may be useful in the case of Figs. 6B, 6C
and 6E since the locking means (3) include abutment surfaces (311, 312) for
opposing the withdrawal of the anchor (1) but also for limiting the advance of
the latter in the implant (2). It is therefore understood that various layouts of
the retention means (25, 32) are provided in the present application for
avoiding movement of the locking means (3) in diverse directions and also
guaranteeing the locking of the anchor (1) which must not move in the
direction of the advance (penetration) and/or in the direction of the
withdrawal. Generally, retention (25, 32) of the locking means (3) is therefore
preferably provided depending on the blocking which it is intended to exert on
the anchor (1).

In certain useful embodiments, such as for example illustrated in Fig.
18H, the retention means (32, 25) are formed by at least one shoulder (32) of
the locking means (3) intended to abut against the anchoring device (1), on
either side of its abutment (14), so that the anchoring device (1) prevents
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movement of the locking means (3) in the spinal implant (2). This type of
retention means may have the additional advantage of not requiring that an
additional conduit or one wider than the one required for inserting the locking
means (3) in the implant be provided. Further, in the example of Fig. 18H, the
rod forming the locking means (3) in fact includes two shoulders (32) since
the abutment (31) is formed by thinning of the rod (preferably to a thickness
which is possible if this is allowed by the conduit). This alternative
embodiment may have the additional advantage of allowing the rod to be
retained in its conduit once that the anchor (1) has been locked by this
thinned portion forming the abutment (31), by providing that the notch (14) of
the anchor has dimensions complementary to the thinned portion and is
smaller than the two thicker portions on either side of the abutment. Thus, the
rod may be retained in both directions along its conduit. This may have the
additional advantage of facilitating machining of the parts since it is then
possible to insert the locking means (3) in its conduit from a face of the
implant, while providing the housing for its displacement during the passing
of the anchor, without requiring a larger conduit on the other side for its
insertion, such as for example required in the case of Fig. 18E. In certain
alternative embodiments, the retention means (25, 32) may also include a
threading on the periphery of the locking means (3), for example
complementary to a tapping in the implant as explained above, for retaining
the locking means (3). Nevertheless it will be noted that according to the
orientation of the locking means (3) relative to the antero-posterior axis of the
implant, it is possible not to provide any retention means (25, 32) to the
locking means (3), or it is sufficient that it is forcibly fitted or hooked up in a
conduit, since it may not be likely to move out of the implant, the retention
means then being formed by the fitting or the hooking-up, such as for
example in Figs. 5E, 7G or 9F. In the example of the useful embodiments of
the type of those of Fig. 19D, it is possible to provide such a retention means
(threading, roughness, fitting) (32) of the locking means (3). Nevertheless, in
such examples, there may be a lesser need for a threading or rough or raised
portions thanks to the path of the locking rod (3) relative to the passage of
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the anchors. Indeed, the locking rod of an anchor may for example partly
cross the passage of the other anchor, while slightly jutting out inside, so that
this other anchor, once it is inserted in its passage, bears against the locking
rod and thereby blocks it in its conduit, as for example visible in Fig. 19D. On
the other hand, in embodiments where two rods intersect, it is possible to
provide that the intersection is made on a portion where the conduits of both
rods are not yet flared (the flaring allows flexure of the rods), and to then
provide a crossed path where both rods come into contact with each other
through a retention portion (32) for example formed by a notch with a shape
mating a portion of the section of the other rod (similar to the notches (32) of
Figs. 14G and 15F, but the function of the retaining pin or peg (25) here
being fulfilled by the locking rod of the other anchor).

Spinal implant (rachidian/intervertebral implant):

In certain embodiments, the spinal implant (2) is formed with at least
one intersomatic cage, comprising a body forming a means for maintaining
the height of the intervertebral space. This body includes at least one
passage crossing it from a peripheral wall to a vertebral contact surface of
the cage. Examples of such embodiments are illustrated on many figures of
the present application, except for those of Figures 26A, 26B, 26D, and 26F.
Many features of such cages are known from the prior art and do not
therefore need to be detailed, but it is useful to generally describe some
useful embodiments of the passage and its shape, as well as the layouts of
the locking means.

In certain embodiments, the spinal implant (2) is formed with at least
one intervertebral disc prosthesis, comprising at least two plates jointed
together by at least one curved surface. Typically, such a curved surface is
generally present on one of the plates and generally cooperates with another
curved surface either present on the other plate, or on a moveable core
relative to at least one of the plates. At least one of both plates includes at
least one passage crossing it, from a peripheral edge of the plate (or from an
internal face of the prosthesis), to a vertebral contact surface of the
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prosthesis. Examples of such embodiments are illustrated in Figures 26A,
26B, 26D, and 26F.

In certain embodiments (not shown), the spinal implant (2) is formed
with at least one osteosynthesis plate crossed by the passage from an outer
face to a vertebral contact face of the osteosynthesis plate. In certain
embodiments (not shown), the spinal implant (2) is formed with at least one
corporectomy cage, for example comprising modular elements assembled
together. Typically, at least one portion of these modular elements is
intended to be in contact with the vertebrae and therefore include passages
for the anchors and the locking devices according to various embodiments of
the present disclosure.

In certain embodiments, for example those wherein the implant is a
prosthesis or a plate, the locking means (3) may be directly machined in the
thickness of said vertebral plate or of said plate. Indeed, the vertebral plates
and the plates are often in solid materials, such as for example titanium and it
is therefore may be useful to provide the locking means directly in the
material of these elements.

In certain embodiments, the spinal implant (2) includes at least one
hooking-up means (26, 27) for it to be grasped by a surgical instrument. It will
be noted that the spinal implant (for example an intersomatic cage) includes
at least one hooking-up means (26, 27) for its grasping by means of an
instrument, such as an implant-holder (5) for example. This grasping may be
achieved by cooperation of these hooking-up means (26, 27) of the implant
(2) with at least one means (525) for grasping an implant which equips the
instrument. In certain embodiments, the implant includes a single hooking-up
means, such as for example a hole in one of its walls, for example the so-
called posterior wall through which the anchor is inserted into the passage.
This hole for example may be tapped in order to cooperate with a threading
of the means (525) for grasping an implant, for example formed with a
threaded rod, the screwing into the hole (26) of which being controlled for
example by means of a knurl (52) of the instrument (Fig. 24C). In certain

embodiments, the implant may include a second hooking-up means (27)
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such as for example illustrated in Figs. 1B, 2B, 3B, 4B, 5B and 6B. This
second means may for example be formed with a groove into which will be
inserted a tongue of the instrument, or with a groove comprising a recess,
such as for example visible in Fig. 5D, into which will be inserted a lug of the
instrument. This type of double hooking-up means allows better grasping of
the implant and provides a lever arm for pivoting the implant around the
antero-posterior axis if need be. Nevertheless, in the present application, it is
possible to take advantage of the layout of the anchors and of the implants
by using preloaded anchors in the implant for obtaining this lever arm. Thus,
a single hooking-up means may be provided since it is possible to use the
anchors loaded in the instrument and at least partly engaged into the implant
for stabilizing the implant and allowing possible rotation if need be.

Implantation
The present disclosure also relates to surgical instrumentation for

implanting a spinal implant (2) according to various embodiments of this
disclosure and others within the scope of the claims, and for attaching this
implant (2) to at least one vertebra by at least one anchoring means (1)
according to various embodiments of this disclosure and others within the
scope of the claims. This instrumentation may, for example, comprise one or
more of the following structures or other structures with similar function:

- an implant-holder (5) of elongated shape along a longitudinal axis
extending between a first end, a so-called end for grasping the implant (2)
and a second end, a so-called pusher, the grasping end including a head
(51) provided at its end with at least one means (525) for grasping the
implant (2), the head (51) being crossed by a longitudinal passage opening
onto the implant (2) and capable of receiving said anchoring device (1).

- at least one impactor (4) of elongated shape along a longitudinal axis
extending between both ends of the impactor, one of the ends at least
comprising a branch (41) capable of penetrating into the implant-holder (5)
for pushing directly or via another device (for example a rod inside the
implant-holder and extending the branch of the impactor, as for example
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detailed hereafter), the posterior end of said anchoring device (1), while the
other end of the impactor comprises a so-called impaction surface, laid out
for receiving a thrust or an impact for having the anterior end of said
anchoring device (1) penetrate into a vertebra through the passage of the
implant (2),

- at least one guiding surface for the anchoring device (1) for guiding
the sliding of the latter in the implant-holder (5) right through into the implant
(2).

lllustrative and non-limiting examples of such instrumentation are
illustrated in Figs. 23A, 23B, 23C, 23D, 24A, 24B, 24C and 25A. These
examples illustrate various exemplary elements in combination with each
other, but it is clear that they may each form a particular element
independently of each other and be claimed separately, notably as regards
the loader (8), the impactor (4) or the implant-holder (5).

This instrumentation may include at least one means for actuating the
locking means (3) for pushing back the locking means (3) during the insertion
of said anchoring device (1) into the passage of the implant (2), via at least
one means for accessing the locking means (3), for example a means for
accessing the complementary abutments (14, 31) of the anchoring device (1)
and of the locking device (3). Indeed, as explained earlier, provision is often
made in many embodiments for accessing the locking means (3) in order to
push back the abutments during the period for implanting the anchors, so as
to facilitate implantation. Thus, in certain useful embodiments, the
instrumentation includes at least one means for actuating the locking means
(3). Typically, the means (525) for grasping an implant is configured for
cooperating with at least one hooking-up means (26, 27) of said implant. This
grasping means (525) may therefore for example be used as an actuation
means if it is used as detailed in Fig. 21F and as explained above on the
insertion of at least one pin into the hooking-up means (26) of the implant.

In certain embodiments, the instrumentation may include at least one

retention means (84, Fig. 23C) capable of cooperating with said abutment
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(14) of the anchoring device (1) for retaining the latter in the implant-holder
with actuation of the impactor (4).

In certain embodiments, the surgical instrumentation may include at
least one loader (8) capable of sliding in the head of the impact holder (5)
and provided with said guiding surface. In some of these embodiments, said
retention means (84) is provided on these loaders (8). This type of loader (8)
may include a housing or a cutout (85) forming a guide for impacting the
anchors by guiding the passage of the branches of the impactor or of
extender rods as described hereafter. Further, this loader may include a
retention means (86) allowing it to be retained in the head of the implant-
holder (5), as for example visible in Fig. 23A. In certain embodiments, the
loader (8) may also include at least one hooking-up means (83) so as to be
able to be manipulated, for example for sliding it in the head of the implant-
holder (5), for engaging it therein or for extracting it for example.

In certain embodiments, the surgical instrumentation includes two
loaders (8), each of them being, on the one hand, provided with a guiding
surface, for example with a retention means (84) and on the other hand
capable of sliding in the head of the implant-holder (5).

In some embodiments, the impactor (4) may include two branches (41)
capable of pushing simultaneously two anchoring devices (1) loaded on two
loaders (8) in the head of the implant-holder (5). The impactor (4) may have a
shape of a tuning fork, for example, the two branches (41) of which are able
to push simultaneously through the head of the implant-holder (5) both
loaders (8) on which are loaded both anchoring devices (1). In certain
alternatives, such as for example illustrated in Fig. 24B, the impactor may in
fact push on extender rods slidably mounted inside the implant-holder and
transmitting the thrust to the anchors (1).

In certain embodiments, the surgical instrumentation may include a
tool (9) for withdrawal of the anchoring device comprising a hooking-up
means (17) for one end (97) of the withdrawal tool (9) which is configured for
hooking up the anchoring device (1), so that traction on the tool allows
withdrawal of the latter from its passage in the implant. This tool may for
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example be configured for accessing the hooking-up means (17) of the
anchoring device (1) via a means for accessing an implant (2) according to
certain embodiments.

This disclosure also relates to a rachidian surgery system that may, for
example, include at least one anchoring device (1) according to various
embodiments of this disclosure and at least one spinal implant (2) according
to various embodiments of this disclosure, at least one locking means (3)
allowing said anchoring device (1) to be locked relative to the spinal implant
(2) in order to ensure stabilization of the latter in a vertebra.

In certain embodiments, the system includes at least one instrument
from the various implantation instrumentation embodiments of this disclosure.

The present application describes various technical characteristics and
advantages with reference to the figures and/or to various embodiments. One
skilled in the art will understand that the technical characteristics of a given
embodiment may in fact be combined with characteristics of another
embodiment unless the opposite is explicitly mentioned or it is obvious that
these characteristics are incompatible. Further, the technical characteristics
described in a given embodiment may be isolated from the other
characteristics of this embodiment unless the opposite is explicitly
mentioned.

After appreciating this disclosure, it should be obvious for those skilled
in the art that other embodiments in many other specific forms may be
configured without departing from the scope of the claims. Therefore, the
present embodiments should be considered as illustrations, which may be
modified without departing from the scope of the appended claims, and this
disclosure should not be limited to the details given above.
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CLAIMS

1. A bone anchoring device (1) for a spinal implant (2) laid out so as to
be inserted through a passage crossing through at least one portion of the
implant (2), from an outer surface to a vertebral contact surface, the device
(1) including a body comprising at least one stiff plate (10) and elongated
along a longitudinal axis extending between an anterior end and a posterior
end, the plate (10) being configured so that its anterior end penetrates in at
least one vertebral surface while its posterior end remains in the passage of
the implant (2), while retaining said implant (2) against said vertebral surface,
the device (1) being characterized in that said body includes at least one
abutment (14) oriented not parallel to the longitudinal axis and
complementary to at least one abutment (31) of at least one locking means
(3) of the device (1) relative to the implant (2), said locking means (3),
equipping the implant (2), being provided with at least one flexible portion
(30) allowing said abutment (31) of the locking means (3) to be pushed back
for inserting the anchoring device (1) into the passage, on the one hand, and
mutual engagement of both abutments (14, 31) when they are found facing
each other, by the elastic return of the flexible portion (3) on the other hand.

2. The anchoring device (1) according to claim 1, characterized in that
it includes at least one hooking—up means (17) configured for hooking up the

end of a tool allowing withdrawal of the anchoring device (1).

3. The anchoring device (1) according to the preceding claim,
characterized in that said hooking—up means (17) is located near the

posterior end of the device (1).

4. The anchoring device (1) according to one of claims 1 to 3,
characterized in that it includes at least one means for accessing the locking
means (3) in order to disengage the respective abutments (14, 31) of the

anchoring device (1) and of the locking means (3).
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5. The anchoring device (1) according to one of claims 1 to 4,
characterized in that said abutment (14) of the device (1) comprises at least
one abutment surface (141) oriented substantially facing the posterior end of
the anchoring device (1) in order to cooperate with at least one
complementary abutment surface (311) with opposite orientation, on the
abutment (31) of the locking means (3) and thereby opposing the withdrawal
of the device out of said passage.

6. The anchoring device (1) according to claim 5, characterized in that
said abutment surface (141) of the abutment (14) of the device (1) is oriented
non—perpendicularly to the axis of the anchoring device (1) for insertion into
the implant (2), so as to allow the abutment (31) of the locking means (3) to
be pushed back and thereby unlock the anchoring device (1) by traction

exerted on a hooking—up means (17).

7. The anchoring device (1) according to one of clams 1 to 6,
characterized in that said abutment (14) of the device (1) comprises at least
one abutment surface (142) oriented facing the anterior end of the anchoring
device (1) for cooperating with at least one complementary abutment surface
(312), with opposite orientation, on the abutment (31) of the locking means
(3) and thereby opposing excessive advance of the device (1) in said

passage.

8. The anchoring device (1) according to one of claims 1 to 7,
characterized in that said abutment (14) of the device (1) is a female

abutment cooperating with a male abutment (31) of the locking means (3).

9. The anchoring device (1) according to one of claims 1 to 7,
characterized in that said abutment (14) of the device (1) is a male abutment

cooperating with a female abutment (31) of the locking means (3).

10.The anchoring device (1) according to claim 8, characterized in that
said abutment (14) of the device is a recess in a surface of the anchoring
device (1), intended to cooperate with a protrusion forming the abutment (31)

of the locking means (3).
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11.The anchoring device (1) according to claim 9, characterized in that
said abutment (14) of the device (1) forms a protrusion jutting out from a
surface of the anchoring device (1) and intended to cooperate with a recess
in a surface of the locking means (3).

12.The anchoring device (1) according to one of claims 11,
characterized in that said stiff plate (10) is curved and complementary to the
shape of the passage of the implant (2) so as to cross the implant without
any deformation and to be inserted therein along an axis non—perpendicular
to the vertebral surface into which should penetrate the anterior end.

13.The anchoring device (1) according to one of the preceding claims,
characterized in that the body describes at least one circular or elliptical arc
having dimensions and at least one radius of curvature achieved in such a
way that the anchoring device (1) is implantable in a vertebral plate along an
approach axis forming with the vertical axis of the rachis an angle of
approximately 90°, while having its longitudinal axis substantially in the plane

of the intervertebral space.

14.The anchoring device (1) according to one of the preceding claims,
characterized in that the abutment (14) of the device is formed with a surface
of the posterior end of the plate (10) which is made for sufficiently penetrating
into the implant (2).

15.The anchoring device (1) according to one of claims 1 to 14,
characterized in that the body includes a second plate (11) elongated along
said longitudinal axis of the first plate (10) and extending between the
anterior end and the posterior end, the second plate (11) being secured to
the first plate (10) and substantially perpendicular to the first plate (10), giving
the device a L—shaped section mating the internal section of the passage in
the implant (2).

16.The anchoring device (1) according to one of the preceding claims,
characterized in that the body includes, at least at its anterior end, at least
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one chamfer or bevel (18) facilitating penetration of the device (1) into said
vertebral surface.

17.The anchoring device (1) according to one the preceding claims,
characterized in that the anterior end includes at least one notch facilitating
the penetration of the device (1) into said vertebral surface.

18.The anchoring device (1) according to one of the preceding claims,
characterized in that the body is provided with catches (16) oriented so as to
oppose the withdrawal of the device (1) once it is implanted in a vertebra.

19.The anchoring device (1) according to one of the preceding claims,
characterized in that the body is provided, at the portion intended to
penetrate into the vertebral surface, with at least one hole (19) allowing bone
growth through the anchoring device (1).

20.A spinal implant (2) including at least one outer surface and at least
one vertebral contact surface through which the implant (2) is intended to be
placed in contact with at least one vertebral surface, said spinal implant (2)
being configured so as to receive at least one anchoring device (1) according
to one of the preceding claims, by means of at least one passage crossing at
least one portion of the implant (2) along a so—called insertion axis, from said
outer surface to said vertebral contact surface, the implant (2) being
characterized in that it includes at least one means (3) for locking the device
(1) relative to the implant (2), said locking means (3) being provided with at
least one flexible portion (30) and with at least one abutment (31) oriented
non—parallel to the insertion axis of the passage and mating said abutment
(14) of the device (1) for cooperating with it and thereby locking the device
(1) relative to the implant (2), the flexibility of said flexible portion (30)
allowing said abutment (31) of the locking means (3) to be pushed back for
inserting the anchoring device (1) into the passage on the one hand, and,
mutual engagement of both abutments (14, 31) when they are found facing
each other, by the elastic return of the flexible portion (30).
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21.The spinal implant (2) according to claim 20, characterized in that it
includes at least one means for accessing the locking means (3) for
disengaging the respective abutments (14, 31) of the anchoring device (1)

and of the locking means (3).

22.The spinal implant (2) according to one of claims 20 and 21,
characterized in that it includes at least one means for accessing, from the
outside of the implant, at least one hooking—up means (17) of the anchoring
device (1) configured for hooking up the end of a tool allowing withdrawal of

the anchoring device.

23.The spinal implant (2) according to one of claims 20 and 22,
characterized in that said abutment (31) of the locking means (3) comprises
at least one abutment surface (311) oriented substantially facing the outlet of
the passage, towards the vertebral contact surface for cooperating with at
least one complementary abutment surface (141), with opposite orientation,
on the abutment (14) of the anchoring device (1) and thereby opposing its

withdrawal out of said passage.

24.The spinal implant (2) according to claim 23, characterized in that
said abutment surface (311) of the abutment (31) of the locking means (3) is
oriented non—perpendicularly to the axis of the passage of the anchoring
device (1) in the implant (2), in order to allow the abutment (31) of the locking
means (3) to be pushed back and thereby unlock the anchoring device (1) by

traction exerted on a hooking—up means (17) of the anchoring device (1).

25.The spinal implant (2) according to one of claim 20 to 22,
characterized in that said abutment (31) of the locking means (3) comprises
at least one abutment surface (312) oriented facing the inlet of the passage,
towards the outer surface, for cooperating with at least one complementary
abutment surface (142), with opposite orientation, on the abutment (14) of
the anchoring device (1) and opposing excessive advance of the device (1) in

said passage.
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26.The spinal implant (2) according to one of claims 20 to 25,
characterized in that said abutment (31) of the locking means (3) is a male
abutment cooperating with a female abutment (14) of the anchoring device.

27.The spinal implant (2) according to one of claim 20 to 25,
characterized in that said abutment (31) of the locking means (3) is a female

abutment cooperating with a male abutment (14) of the device (1).

28.The spinal implant (2) according to claim 26, characterized in that
said abutment (31) of the locking means (3) forms a protrusion intended to
cooperate with the abutment (14) of the device formed by a recess in a

surface of the anchoring device (1).

29.The spinal implant (2) according to claim 27, characterized in that
said abutment (31) of the locking means (3) is a recess in a surface of the
locking means (3) intended to cooperate with the abutment (14) formed by a

protrusion jutting out from a surface of the anchoring device (1).

30.The spinal implant 2, according to one of claims 20 to 299,
characterized in that said passage is rectilinear or curved and
complementary to the shape of the curved anchoring device (1) so as to
allow the passing of the anchoring device (1) through the implant without any
deformation, by insertion along an axis non—perpendicular to the vertebral
surface into which should penetrate the anterior end.

31.The spinal implant (2) according to one of claims 20 to 30,
characterized in that the passage in the implant (2) has an L—shaped internal
section, mating the shape of the anchoring device (1), the body of which
includes a second plate (11) elongated along said longitudinal axis of the first
plate (10) and extending between the anterior end and the posterior end, the
second plate (11) being secured to the first plate (10) and substantially
perpendicular to the first plate (10).

32.The spinal implant (2) according to one of claims 20 to 31,
characterized in that the locking means (3) is retained in a housing of the
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implant (2) and oriented along a direction non—parallel to the insertion axis of

the anchoring device (1).

33.The spinal implant (2) according to one of claims 20 to 322,
characterized in that locking means (3) is retained in the implant (2) by
retention means (32, 25) preventing the movement of the abutment (31) in

the direction of the insertion and/or the withdrawal of the anchoring device
(1).
34.The spinal implant (2) according to claim 333, characterized in that

the retention means (32, 25) are configured so that the locking means (3) is

removable.

35.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with catches
(32) on at least one surface of the locking means (3) in order to be anchored
into the walls of a housing of the implant (2) into which is inserted the locking
means (3).

36.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with at least
one shoulder (32) of the locking means (3) intended to abut against the
anchoring device (1) on either side of its abutment (14), so that the anchoring
device (1) prevents the movement of the locking means (3) in the spinal
implant (2).

37.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with a recess
(32) in a locking means (3) intended to receive a pin (25) or a staple (25)
inserted through the spinal implant (2) in order to cooperate with this recess
(32).

38.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retaining means (32, 25) are formed with a housing
(32) in the locking means (3) intended to receive a stick (25) inserted into this

housing (32) through a conduit (250) of the spinal implant (2).
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39.The spinal implant (2) according to one of claims 20 to 38,
characterized in that said locking means (3) is formed by an insert of
elongated shape along a longitudinal axis non—parallel to the insertion axis.

40.The spinal implant (2) according to one of claims 20 to 38,
characterized in that said locking means (3) is formed by an insert with the
shape of a split ring inserted into a complementary housing of the spinal
implant (2) near said passage.

41.The spinal implant (2) according to one of claims 20 to 38,
characterized in that said locking means (3) is formed with a cylindrical insert
screwed into a housing of the spinal implant (2) and its abutment (31) is
formed with at least one flexible tab opening into the passage in order to
cooperate with the abutment (14) of the anchoring device (1).

42.The spinal implant (2) according to one of claims 20 to 41,
characterized in that it is formed with at least one intersomatic cage
comprising a body forming a means for maintaining the height of the
intervertebral space, said at least one passage crossing said body from a
peripheral wall to a vertebral contact surface of the cage.

43.The spinal implant (2) according to one of claims 20 to 42,
characterized in that it is formed with at least one intervertebral disc
prosthesis comprising at least two plates jointed together by at least one
curved surface, said at least one passage crossing at least one of the two
plates, from a peripheral edge of the plate or from an internal face of the
prosthesis, towards a vertebral contact surface of the prosthesis.

44.The spinal implant (2) according to one of claims 20 to 42,
characterized in that it is formed with at least one osteosynthesis plate
crossed by the passage from an outer face to a vertebral contact face of the
osteosynthesis plate.

45.The spinal implant (2) according to one of claims 43 and 44,
characterized in that said locking means (3) is directly machined in the

thickness of said plate or of said plate.
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46.The spinal implant (2) according to one of claims 20 to 45,
characterized in that it includes at least one hooking—up means (26, 27) for

its grasping by a surgical instrument.

47.Surgical instrumentation, for implanting a spinal implant (2)
according to one of claims 20 to 46, and for attaching this implant (2) in at
least one vertebra with at least one anchoring device (1) according to one of
claims 1 to 19, the instrumentation comprising:

- an implant-holder (5) of elongated shape along a longitudinal axis
extending between a first end, said for grasping the implant (2), and a
second end said to be pusher, the grasping end including a head (51)
provided at its end with at least one means (525) for grasping the
implant (2), the head (51) being crossed by a longitudinal passage
opening on the implant (2) and capable of receiving said anchoring
device (1),

- at least one impactor (4) of elongated shape along a longitudinal axis
extending between both ends of the impactor, one of the ends
comprising at least one branch (41) capable of penetrating into the
implant—holder (5) for pushing the posterior end of said anchoring
device (1), while the other end of the impactor comprises a so—called
impaction surface, laid out for receiving a thrust and impact for having
the anterior end of said anchoring device (1) penetrate into a vertebra
through the passage of the implant (2),

- atleast one guiding surface of the anchoring device (1) for guiding the
sliding of the latter in the implant-holder (5) right through the implant
(2),

the instrumentation being characterized in that it includes at least one means
for accessing the complementary abutments (14, 31) of the anchoring device
(1) and of the locking means (3) for pushing back the locking means (3) upon
inserting said anchoring device (1) into the passage of the implant (2).

48.The surgical instrumentation according to the preceding claim,

characterized in that it includes at least one retention means (84) capable of
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cooperating with said abutment (14) of the anchoring device (1) for retaining
the latter in the implant—holder before actuating the impactor (4).

49.The surgical instrumentation according to the preceding claim,
characterized in that it includes at least one loader (8) capable of sliding in
the head of the implant-holder (5) and provided with said guiding surface and
said retention means (84).

50.The surgical instrumentation according to one of claims 47 to 49,
characterized in that it includes two loaders (8), each of them being provided
with a guiding surface and a retention means (84) on the one hand and
capable of sliding in the head of the implant-holder (5) on the other hand.

51.The surgical instrumentation according to claim 50, characterized in
that the impactor (4) includes two branches (41) capable of pushing in the
same time in the head of the implant-holder (5), two loaders (8) on which are

loaded both anchoring devices (1).

52.The surgical instrumentation according to one of claims 47 to 51,
characterized in that the means (525) for grasping an implant is configured
for cooperating with at least one hooking—up means (26, 27) of said implant.

53.The surgical instrumentation according to one of claims 47 to 52,
characterized in that it includes a tool (9) for withdrawing the anchoring
device according to one of claims 2 to 19 comprising a hooking—up means
(17) for an end (97) of the withdrawal tool (9) which is configured for hooking
up the anchoring device (1), so that traction on the tool allows the latter to be
withdrawn from its passage in the implant.

54.The surgical instrumentation according to claim 53, characterized in
that the tool is configured for accessing the hooking—up means (17) of the
anchoring device (1) via a means for accessing an implant (2) according to
one of claims 30 to 46.

55.A rachidian surgery system, characterized in that it includes at least
one anchoring device (1) according to one of claims 1 to 19 and at least one
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spinal implant according to one of claims 20 to 45, at least one locking
means (3) allowing said anchoring device (1) to be locked relative to the
spinal implant (2) for ensuring stabilization of the latter in a vertebra.

56.The system according to claim 55, characterized in that it includes
5 atleast one instrument from implantation instrumentation according to one of
claims 47 to 54.
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AMENDED CLAIMS
received by the International Bureau on 10 July 2015 (10.07.2015)

CLAIMS

1. A bone anchoring device (1) for a spinal implant (2) laid out so as to
be inserted through a passage crossing through at least one portion of the
implant (2), from an outer surface to a vertebral contact surface, the device
(1) including a body comprising at least one stiff plate (10) and elongated
along a longitudinal axis extending between an anterior end and a posterior
end, the plate (10) being configured so that its anterior end penetrates in at
least one vertebral surface while its posterior end remains in the passage of
the implant (2), while retaining said implant (2) against said vertebral surface,
body including at least one abutment (14) adapted to receive at least one
locking means (3) of the device (1) relative to the implant (2), said at least
one abutment (14) being oriented not parallel to the longitudinal axis and
complementary to at least one abutment (31) of said at least one locking"
means (3), said locking means (3), being provided with at least one flexible
portion (30) allowing said abutment (31) of the locking means (3) to be
pushed back for inserting the anchoring device (1) into the passage, on the
one hand, and mutual engagement of both abutments (14, 31) when they are
found facing each other, by the elastic return of the flexible portion (3), on the
other hand, the device (1) being characterized in that said abutment (14) is
arranged along the plate (10) at a distance which, when said device (1) is
completely inserted into the implant (2), coincides with the position of the
abutment (31) of the locking means (3) disposed in a housing inside the
implant (2), where it is retained non-parallel to the longitudinal axis, such that
the contact between the two abutments (14, 31) presses the locking means

(3) against the walls of said housing.

2. The anchoring device (1) according to claim 1, characterized in that
it includes at least one hooking—up means (17) configured for hooking up the

end of a tool allowing withdrawal of the anchoring device (1).
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3. The anchoring device (1) according to the preceding claim,
characterized in that said hooking—up means (17) is located near the

posterior end of the device (1).

4. The anchoring device (1) according to one of claims 1 to 3,
characterized in that it includes at least one means for accessing the locking
means (3) in order to disengage the respective abutments (14, 31) of the

anchoring device (1) and of the locking means (3).

5. The anchoring device (1) according to one of claims 1 to 4,
characterized in that said abutment (14) of the device (1) comprises at least
one abutment surface (141) oriented substantially facing the posterior end of
the anchoring device (1) in order to cooperate with at least one
complementary abutment surface (311) with opposite orientation, on the
abutment (31) of the locking means (3) and thereby opposing the withdrawal

of the device out of said passage.

6. The anchoring device (1) according to claim 5, characterized in that
said abutment surface (141) of the abutment (14) of the device (1) is oriented
non—perpendicularly to the axis of the anchoring device (1) for insertion into
the implant (2), so as to allow the abutment (31) of the locking means (3) to
be pushed back and thereby unlock the anchoring device (1) by traction

exerted on a hooking—up means (17).

7. The anchoring device (1) according to one of claims 1 to 6,
characterized in that said abutment (14) of the device (1) comprises at least
one abutment surface (142) oriented facing the anterior end of the anchoring
device (1) for cooperating with at least one complementary abutment surface
(312), with opposite orientation, on the abutment (31) of the locking means
(3) and thereby opposing excessive advance of the device (1) in said

passage.

8. The anchoring device (1) according to one of claims 1 to 7,
characterized in that said abutment (14) of the device (1) is a female

abutment cooperating with a male abutment (31) of the locking means (3).
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9. The anchoring device (1) according to one of claims 1 to 7,

~ characterized in that said abutment (14) of the device (1) is a male abutment

cooperating with a female abutment (31) of the locking means (3).

10. The anchoring device (1) according to claim 8, characterized in that
said abutment (14) of the device is a recess in a surface of the anchoring
device (1), intended to cooperate with a protrusion forming the abutment (31)

of the locking means (3).

11.The anchoring device (1) according to claim 9, characterized in that
said abutment (14) of the device (1) forms a protrusion jutting out from a
surface of the anchoring device (1) and intended to cooperate with a recess

in a surface of the locking means (3).

12.The anchoring device (1) according to one of claims 11,
characterized in that said stiff plate (10) is curved and complementary to the
shape of the passage of the implant (2) so as to cross the implant without
any deformation and to be inserted therein along an axis non—perpendicular

to the vertebral surface into which should penetrate the anterior end.

13.The anchoring device (1) according to one of the preceding claims,
characterized in that the body describes at least one circular or elliptical arc
having dimensions and at least one radius of curvature achieved in such a
way that the anchoring device (1) is implantable in a vertebral plate along an
approach axis forming with the vertical axis of the rachis an angle of
approximately 90°, while having its longitudinal axis substantially in the plane
of the intervertebral space. '

14.The anchoring device (1) according to one of the preceding claims,
characterized in that the abutment (14) of the device is formed with a surface
of the posterior end of the plate (10) which is made for sufficiently penetrating
into the implant (2).

15.The anchoring device (1) according to one of claims 1 to 14,

characterized in that the body includes a second plate (11) elongated along

said longitudinal axis of the first plate (10) and extending between the
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anterior end and the posterior end, the second plate (11) being secured to
the first plate (10) and substantially perpendicular to the first plate (10), giving
the device a L-shaped section mating the internal section of the passage in

the implant (2).

16. The anchoring device (1) according to one of the preceding claims,
characterized in that the body includes, at least at its anterior end, at least
one chamfer or bevel (18) facilitating penetration of the device (1) into said

vertebral surface.

17.The anchoring device (1) according to one the preceding claims,
characterized in that the anterior end includes at least one notch facilitating

the penetration of the device (1) into said vertebral surface.

18. The anchoring device (1) according to one of the preceding claims,
characterized in that the body is provided with catches (16) oriented so as to

oppose the withdrawal of the device (1) once it is implanted in a vertebra.

19. The anchoring device (1) according to one of the preceding claims,
characterized in that the body is provided, at the portion intended to
penetrate into the vertebral surface, with at least one hole (19) allowing bone

growth through the anchoring device (1).

20.A spinal implant (2) including at least one outer surface and at least
one vertebral contact surface through which the implant (2) is intended to be
placed in contact with at least one vertebral surface, said spinal implant (2)
being configured so as to receive at least one anchoring device (1) according
to one of the preceding claims, by means of at least one passage crossing at
least one portion of the implant (2) along a so—called insertion axis, from said
outer surface to said vertebral contact surface, the implant (2) including at
least one means (3) for locking the device (1) relative to the implant (2), said
locking means (3) being provided with at least one flexible portion (30) and
with at least one abutment (31) oriented non—parallel to the insertion axis of

the passage and mating said abutment (14) of the device (1) for cooperating
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with it and thereby locking the device (1) relative to the implant (2), the
flexibility of said flexible portion (30) allowing said abutment (31) of the
locking means (3) to be pushed back for inserting the anchoring device (1)

into the passage on the one hand, and, mutual engagement of both

abutments (14, 31) when they are found facing each other, by the elastic
return of the flexible portion (30), the implant (2) being characterized in that
said locking means (3) is disposed in a housing inside the implant (2), where
it is retained not parallel to the longitudinal axis, the position of the abutment
(31) of the locking means (3) coinciding with the distance at which is
disposed said abutment (14) of the anchoring device (1), along the plate (10),

when said device (1) is fully inserted into the implant (2), so that the contact

- between the two abutments (14, 31) presses the locking means (3) against

the walls of said housing.

21.The spinal implant (2) according to claim 20, characterized in that it
includes at least one means for accessing the locking means (3) for
disengaging the respective abutments (14, 31) of the anchoring device (1)

and of the locking means (3).

22.The spinal implant (2) according to one of claims 20 and 21,
characterized in that it includes at least one means for accessing, from the
outside of the implant, at least one hooking—up means (17) of the anchoring
device (1) configured for hooking up the end of a tool allowing withdrawal of

the anchoring device.

23.The spinal implant (2) according to one of claims 20 and 22,
characterized in that said abutment (31) of the locking means (3) comprises
at least one abutment surface (311) oriented substantially facing the outlet of
the passage, towards the vertebral contact surface for cooperating with at
least one complementary abutment surface (141), with opposite orientation,
on the abutment (14) of the anchoring device (1) and thereby opposing its

withdrawal out of said passage.
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24.The spinal implant (2) according to claim 23, characterized in that
said abutment surface (311) of the abutment (31) of the locking means (3) is
oriented non—perpendicularly to the axis of the passage of the anchoring
device (1) in the implant (2), in order to allow the abutment (31) of the locking
means (3) to be pushed back and thereby unlock the anchoring device (1) by

traction exerted on a hooking—up means (17) of the anchoring device (1).

25.The spinal implant (2) according to one of claim 20 to 22,
characterized in that said abutment (31) of the locking means (3) comprises
at least one abutment surface (312) oriented facing the inlet of the passage,

towards the outer surface, for cooperating with at least one complementary

~ abutment surface (142), with opposite orientation, on the abutment (14) of

the anchoring device (1) and opposing excessive advance of the device (1) in

said passage.

26.The spinal implant (2) according to one of claims 20 to 25,
characterized in that said abutment (31) of the locking means (3) is a male

abutment cooperating with a female abutment (14) of the anchoring device.

27.The spinal implant (2) according to one of claim 20 to 25,
characterized in that said abutment (31) of the locking means (3) is a female

abutment cooperating with a male abutment (14) of the device (1).

28.The spinal implant (2) according to claim 26, characterized in that
said abutment (31) of the locking means (3) forms a protrusion intended to
cooperate with the abutment (14) of the device formed by a recess in a

surface of the anchoring device (1).

29.The spinal implant (2) according to claim 27, characterized in that
said abutment (31) of the locking means (3) is a recess in a surface of the
locking means (3) intended to cooperate with the abutment (14) formed by a

protrusion jutting out from a surface of the anchoring device (1).

30.The spinal implant 2, according to one of claims 20 to 299,
characterized in that said passage is rectilinear or curved and

complementary to the shape of the curved anchoring device (1) so as to
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allow the passing of the anchoring device (1) through the implant without any
deformation, by insertion along an axis non-perpendicular to the vertebral

surface into which should penetrate the anterior end.

31.The spinal implant (2) according to one of claims 20 to 30,
characterized in that the passage in the implant (2) has an L—shaped internal
section, mating the shape of the anchoring device (1), the body of which
includes a second plate (11) elongated along said longitudinal axis of the first
plate (10) and extending between the anterior end and the posterior end, the
second plate (11) being secured to the first plate (10) and substantially

perpendicular to the first plate (10).

32.The spinal implant (2) according to one of claims 20 to 31,
characterized in that the locking means (3) is retained in a housing of the
implant (2) and oriented along a direction non—parallel to the insertion axis of

the anchoring device (1).

33.The spinal implant (2) according to one of claims 20 to 322,
characterized in that locking means (3) is retained in the implant (2) by
retention means (32, 25) preventing the movement of the abutment (31) in

the direction of the insertion and/or the withdrawal of the anchoring device
(1).

34.The spinal implant (2) according to claim 333, characterized in that
the retention means (32, 25) are configured so that the locking means (3) is

removable.

35.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with catches
(32) on at least one surface of the locking means (3) in order to be anchored
into the walls of a housing of the implant (2) into which is inserted the locking

means (3).

36.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with at least

one shoulder (32) of the locking means (3) intended to abut against the
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anchoring device (1) on either side of its abutment (14), so that the anchoring
device (1) prevents the movement of the locking means (3) in the spinal

implant (2).

37.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retention means (32, 25) are formed with a recess
(32) in a locking means (3) intended to receive a pin (25) or a staple (25)
inserted through the spinal implant (2) in order to cooperate with this recess

(32).

38.The spinal implant (2) according to one of claims 33 and 34,
characterized in that the retaining means (32, 25) are formed with a housing
(32) in the locking means (3) intended to receive a stick (25) inserted into this
housing (32) through a conduit (250) of the spinal implant (2).

39.The spinal implant (2) according to one of claims 20 to 38,
characterized in that said locking means (3) is formed by an insert of

elongated shape along a longitudinal axis non—parallel to the insertion axis.

40.The spinal implant (2) according_ to one of claims 20 to 38,
characterized in that said locking means (3) is formed by an insert with the
shape of a split ring inserted into a complementary housing of the spinal

implant (2) near said passage.

41.The spinal implant (2) according to one of claims 20 to 38,
characterized in that said locking means (3) is formed with a cylindrical insert
screwed into a housing of the spinal implant (2) and its abutment (31) is
formed with at least one flexible tab opening into the passage in order to

cooperate with the abutment (14) of the anchoring device (1).

42.The spinal implant (2) according to one of claims 20 to 41,
characterized in that it is formed with at least one intersomatic cage
comprising a body forming a means for maintaining the height of the
intervertebral space, said at least one passage crossing said body from a

peripheral wall to a vertebral contact surface of the cage.
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43.The spinal implant (2) according to one of claims 20 to 42,
characterized in that it is formed with at least one intervertebral disc
prosthesis comprising at least two plates jointed together by at least one
curved surface, said at least one passage crossing at least one of the two
plates, from a peripheral edge of the plate or from an internal face of the

prosthesis, towards a vertebral contact surface of the prosthesis.

44 The spinal implant (2) according to one of claims 20 to 42,
characterized in that it is formed with at least one osteosynthesis plate
crossed by the passage from an outer face to a vertebral contact face of the

osteosynthesis plate.

45.The spinal implant (2) according to one of claims 43 and 44,
characterized in that said locking means (3) is directly machined in the

thickness of said plate or of said plate.

46.The spinal implant (2) according to one of claims 20 to 45,
characterized in that it includes at least one hooking—up means (26, 27) for

its grasping by a surgical instrument.

47.Surgical instrumentation, for implanting a spinal implant (2)
according to one of claims 20 to 46, and for attaching this implant (2) in at
least one vertebra with at least one anchoring device (1) according to one of
claims 1 to 19, the instrumentation comprising:

- an implant-holder (5) of elongated shape along a longitudinal axis
extending between a first end, said for grasping the implant (2), and a
second end said to be pusher, the grasping end including a head (51)
provided at its end with at least one means (525) for grasping the
implant (2), the head (51) being crossed by a longitudinal passage
opening on the implant (2) and capable of receiving said anchoring
device (1),

- at least one impactor (4) of elongated shape along a longitudinal axis
extending between both ends of the impactor, one of the ends

comprising at least one branch (41) capable of penetrating into the
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implant—holder (5) for pushing the posterior end of said anchoring
device (1), while the other end of the impactor comprises a so—called
impaction surface, laid out for receiving a thrust and impact for having
the anterior end of said anchoring device (1) penetrate into a vertebra
through the passage of the implant (2), |
- at least one guiding surface of the anchoring device (1) for guiding the
sliding of the latter in the implant—holder (5) right through the implant
(2),
the instrumentation being characterized in that it includes at least one means
for accessing the complementary abutments (14, 31) of the anchoring device
(1) and of the locking means (3) for pushing back the locking means (3) upon

inserting said anchoring device (1) into the passage of the implant (2).

48.The surgical instrumentation according to the preceding claim,
characterized in that it includes at least one retention means (84) capable of
cooperating with said abutment (14) of the anchoring device (1) for retaining

the latter in the implant—holder before actuating the impactor (4).

49.The surgical instrumentation according to the preceding claim,
characterized in that it includes at least one loader (8) capable of sliding in
the head of the implant-holder (5) and provided with said guiding surface and

said retention means (84).

50.The surgical instrumentation according to one of claims 47 to 49,
characterized in that it includes two loaders (8), each of them being provided
with a guiding suh‘ace and a retention means (84) on the one hand and
capable of sliding in the head of the implant-holder (5) on the other hand.

51.The surgical instrumentation according to claim 50, characterized in
that the impactor (4) includes two branches (41) capable of pushing in the
same time in the head of the implant—holder (5), two loaders (8) on which are

loaded both anchoring devices (1).
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52.The surgical instrumentation according to one of claims 47 to 51,
characterized in that the means (525) for grasping an implant is configured

for cooperating with at ieast one hooking—up means (26, 27) of said implant.

53.The surgical instrumentation according to one of claims 47 to 52,
characterized in that it includes a tool (9) for withdrawing the anchoring
device according to one of claims 2 to 19 comprising a hooking—up means
(17) for an end (97) of the withdrawal tool (9) which is configured for hooking
up the anchoring device (1), so that traction on the tool allows the latter to be

withdrawn from its passage in the implant.

54. The surgical instrumentation according to claim 53, characterized in
that the tool is configured for accessing the hooking—up means (17) of the
anchoring device (1) via a means for accessing an implant (2) according to

one of claims 30 to 46.

55. A rachidian surgery system, characterized in that it includes at least
one anchoring device (1) according to one of claims 1 to 19 and at least one
spinal implant according to one of claims 20 to 46, wherein said at least one
locking means (3) allows said anchoring device (1) to be locked relative to

the spinal implant (2) for ensuring stabilization of the latter in a vertebra.

56.The system according to claim 55, characterized in that it includes
at least one instrument from implantation instrumentation according to one of

claims 47 to 54.
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