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Description

Field of the invention

[0001] The present invention relates to the field of in-
tervertebral prostheses, and, in particular, the invention
relates to a device configured to be implanted, percuta-
neously, between adjacent vertebral spinous processes
of a living being, in order to fasten to each other the ver-
tebrae in an irremovable way, obtaining a fusion or spinal
fusion.
[0002] The invention comprises also a system of an
interspinous fusion device and of a toolkit for its introduc-
tion in a mini-invasive way.

Description of the prior art

[0003] The devices for interspinous fusion are de-
signed for fastening in an irremovable way to each other
adjacent spinous processes of portions of a spinal col-
umn.
[0004] In particular, it is known the use of devices con-
figured to be put in an interspinous gap by percutaneous
surgical operation that, by means of couples of lateral
wings configured to abut against the spinous processes,
block relative movements of a vertebral articulation.
[0005] US8142479B2 discloses a device comprising a
central body designed for percutaneous implantation and
having an external screw threaded surface, in order to
assist its passage and introduction between two adjacent
spinous processes. The device is also provided inside of
a recess arranged to house two couples of curved wings,
opposite to each other with respect to a longitudinal axis
of the device, and configured to rotate from a first position
of minimum encumbrance, in which the two couples of
wings are in the recess, to a second open position, in
which the couples of wings are positioned to abut against
two respective adjacent spinous processes.
[0006] However, such a device is particularly complex
from a mechanical viewpoint, since it requires the use of
a gearing of reduced size, which is of difficult construction
and of not easy to be assembled.
[0007] WO2016088058A2 discloses a further example
of a device for intervertebral distraction that can also be
used for fastening to each other the vertebrae in an irre-
movable way. It comprises: a main body configured to
be inserted between two adjacent spinous processes,
two couples of proximal and distal stabilizers pivotally
movable with respect to the main body and that can rotate
about the respective axes and also can translate along
a longitudinal direction of the main body, in order to ex-
pand and then to abut against two adjacent spinous proc-
esses. In particular, with the rotation of an actuation axis,
firstly two couples opposite to jaws are opened, and then
they are approached to the spinous processes, for block-
ing possible movement of the prosthesis.
[0008] However, such a device is particularly complex
from a structural viewpoint, since it provides a gearing

and it requires a high precision for mounting its compo-
nents. Furthermore, when opening the jaws and ap-
proaching them to the spinous processes, a relevant part
of the tissues that are present between the jaws before
their closure is trapped, with high possibility of creating
trauma with long reabsorption time and pain.
[0009] EP1982664A1 describes an interspinous spac-
er that is not conceived for carrying out an interspinous
fusion, but is designed to allow a mobility. it provides in
addition to a central body, a proximal body and a distal
body opposite to each other with respect to the central
body, and configured to translate with respect to each
other along a longitudinal direction; a couple of proximal
spacers and a couple of distal spacers opposite to each
other are provided with respect to central body. The spac-
ers are foldable by plastic hinges actuated by a return
device that can be percutaneously actuated, for causing
a translation and a relative rotation thereof from a closed
configuration to an open configuration. In the open con-
figuration, a short portion of the spacers protrudes for
abutting against the spinous processes, which are con-
tained between the spacers.
[0010] WO2007111979A2, US2007225807A2,
WO2011141869A1 describe further interspinous devic-
es that are not adapted to carry out an interspinous fu-
sion.
[0011] EP2328492A2 discloses a facet joint distraction
system comprising a delivery device, a driver assembly,
and an internal actuator, where the driver assembly is
adapted to be hold an implant and be sleevably inserted
into the delivery device and the internal actuator is adapt-
ed to advance an implant distractor to distract the implant.

Summary of the invention

[0012] The present invention is defined in claim 1 while
preferred embodiments are set forth in the dependent
claims.
[0013] It is therefore a feature of the present invention
to provide an interspinous fusion device that is easy to
be manufactured.
[0014] It is also a feature of the present invention to
provide an interspinous fusion device that can be actu-
ated easily.
[0015] It is another feature of the present invention to
provide an interspinous fusion device comprising a very
small number of parts to be assembled.
[0016] It is then a feature of the present invention to
provide an interspinous fusion device by which a mini-
mum amount of tissue is trapped between a prosthesis
and spinous processes when the device is being blocked
on the spinous processes.
[0017] It is still a feature of the present invention to
provide an interspinous fusion device that allows a pre-
cise symmetrical movement to lock the jaws on the
spinous processes.
[0018] It is also a feature of the present invention to
provide an interspinous fusion device that can be more
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easily centered between the spinous processes.
[0019] It is a further feature of the present invention to
provide an interspinous fusion device that contains firmly
the spinous processes, such that a reliable fusion can be
obtained.
[0020] It is then a feature of the present invention to
provide an interspinous fusion device that can be intro-
duced between the spinous processes by minimum ef-
fort.
[0021] It is also a feature of the present invention to
provide a system of an interspinous fusion device and a
mini-invasive implant toolkit that makes it possible to in-
troduce the interspinous fusion device between spinous
processes by minimum effort.
[0022] The object of the invention is achieved by an
interspinous fusion device comprising:

- a central body defining a longitudinal direction and
configured to be inserted between two adjacent
spinous processes;

- a proximal body and a distal body, opposite to each
other with respect to the central body, configured to
relatively translate towards each other along the lon-
gitudinal direction;

- a pair of proximal jaws and a pair of distal jaws op-
posite to each other with respect to the central body,
spaced apart from each other along the longitudinal
direction, and having a first end connected by hinges
to the proximal body or to the distal body, respec-
tively, and a second end configured to abut against
the spinous processes;

- an actuation system configured for actuating the
proximal and distal bodies, arranged to be percuta-
neously actuated and configured to cause the rela-
tive translation and to cause a rotation of the jaws
about the proximal and distal bodies, in order to
cause the jaws to move from a closed configuration
to an open configuration;

- connecting rods that connect the central body to the
pair of proximal jaws and the pair of distal jaws, the
connecting rods having a first hinge point on the cen-
tral body and a second hinge point on a respective
jaw.

[0023] A characterising feature of the device is that the
second ends, in the closed configuration of the jaws, are
arranged at a first distance from the first hinge points and
at a second distance from the respective intermediate
hinges, respectively, wherein the first distance is shorter
than the second distance, such that, when the jaws move
from the closed configuration to the open configuration,
the second ends move substantially transversally to the
longitudinal axis and minimize the entrapment of biolog-
ical tissues between the second ends of the jaws and the
spinous processes.
[0024] This way, by the action performed by the actu-
ation system, the proximal and distal bodies become

closer to each other and cause the connecting rods to
be pushed against the central body. Therefore, at the
beginning the connecting rods are at a head-to-head
compression position between the central body and the
proximal and distal bodies, and then, as the proximal and
distal bodies become closer to each other and to the cen-
tral body, they cause a rotation-translation movement of
the proximal and distal couples of jaws towards the cen-
tral body. Due to the small first distance from the first
hinge points, which is shorter than the second distance
from the respective intermediate hinges, the progressive
raising of the jaws causes the neighboring tissues to
move back, clearing the space between the jaws and the
central body, such that, when the jaws eventually reach
the spinous processes, the amount of tissue therebe-
tween is very small, and the jaws steadily lock the spinous
processes. The tight locking of the jaws and the reduced
amount of tissues left between the jaws and the spinous
processes allow the fusion to be immediately operative,
which shortens the patient’s convalescence.
[0025] In particular, the connecting rods and the jaws
rotate oppositely to each other about the respective hinge
points on the central body and on the proximal and distal
bodies. This allows the second end of the jaws to sub-
stantially graze the spinous processes, enclosing there-
fore as less issue as possible.
[0026] Then, starting from the initial head-to-head con-
figuration, i.e. a minimumencumbrance configuration,
which allows the device to be percutaneously inserted
between two spinous processes, and in which the jaws
are substantially parallel to the longitudinal direction de-
fined by the central body, an open configuration is grad-
ually attained, in which the first and second pair of jaws
are spread apart and eventually caused to abut against
the opposite faces of the two respective spinous proc-
esses. In particular, the spinous processes are eventually
locked between the distal and proximal jaws.
[0027] This solution makes it possible to obtain a me-
chanically simple interspinous fusion device that has a
minimum transversal size and that is well suited to be
implanted percutaneously.
[0028] Moreover, unlike some devices described in the
prior art, the device of the present invention is reliable
and easy to manufacture, and does not require any com-
plicate actuation mechanisms.
[0029] The present invention is different from
WO2016088058A2, according to which the jaws abut
against the spinous process starting from a first closed
configuration at which they are then completely opened
when they are still far from the central body, and only
after opening they move towards the spinous processes.
On the contrary, in the present invention, the rotation and
translation movement allows the second end of the jaws
to translate and at the same time to substantially graze
the spinous processes, so as to enclose a minimum
amount of tissues between the jaws and the spinous
processes.
[0030] The present invention differs also from
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EP1982664A1, which does not describe a fusion device,
but an interspinous spacer conceived to maintain the mo-
bility.
[0031] Preferably, the first distance is shorter than 5
mm, more preferably it is shorter than 3 mm, even more
preferably it is shorter than 1 mm. These sizes make it
possible to position the end of the jaws substantially very
close to the central body and, therefore, they make it
possible to raise the end of the jaws from their initial po-
sition already close to the spinous processes following
an optimal raising trajectory with respect to the spinous
processes.
[0032] In an advantageous exemplary embodiment,
the actuation system can comprise a threaded shaft con-
figured to rotate about the longitudinal direction, the
threaded shaft comprising, at a first end, a head associ-
ated with the proximal body and, at a second end, a distal
nut element associated with the distal body, the head
and the distal nut element configured to apply on the
proximal body and on the distal body, respectively, forces
that are parallel to the longitudinal direction and have
opposite directions directed towards the central body, in
order to cause the relative translation of the distal body
towards the proximal body by the rotation of the threaded
shaft.
[0033] This way, if the threaded shaft is rotated in a
predetermined rotation direction by a percutaneous in-
troduction tool configured to engage with the head of the
shaft and to maintain the proximal body still, the distal
nut element pulls the distal body towards the proximal
body along the longitudinal direction, and causes the con-
necting rods to be pushed against the central body, as
described above.
[0034] In particular, the distal nut element associated
with the distal body is selected from the group consisting
of:

- a nut element integrated in the distal body, which
allows to reduce the number of assembled parts;

- a nut element external to the distal body with respect
to the central body, which makes it possible to man-
ufacture a distal body in a light material, and a distal
nut element made of a tougher material and ar-
ranged to engage with the threaded shaft and to bear
the compression load which is used to cause the
jaws to open.

[0035] In particular, according to further advantageous
exemplary embodiments of the invention, the distal nut
element associated with the distal body can be selected
from the group consisting of:

- a nut element comprising a flange portion external
to the distal body with respect to the central body
and comprising an extension portion having a nut
portion arranged to engage with the threaded shaft,

- a nut element integrated in the distal body compris-
ing an extension portion having a nut portion ar-

ranged to engage with the threaded shaft.

[0036] In both cases, the extension portion can have
the nut portion arranged in a proximal position and can
have a length (L) substantially equal to the translation
distance covered by the threaded shaft when the jaws
move from the closed configuration to the open configu-
ration. This way, a particularly compact and axially short
device is obtained, in which, in the maximally open con-
figuration of the jaws, the second end of the screw thread-
ed shaft does not protrude beyond the distal body, since
the nut portion is in the proximal position in the extension
portion, and since the screw has such a length that, in
the closed configuration, the distal end is at the same
height as the nut portion.
[0037] In still another advantageous exemplary em-
bodiment of the invention, the actuation system can com-
prise a threaded shaft configured to rotate about the lon-
gitudinal direction, the distal body associated with a distal
nut element, the central body associated with a central
nut element, the distal and central nut elements config-
ured to translate along the longitudinal direction and to
cause the jaws to perform the displacement from the
closed configuration to the open configuration by the ro-
tation of the threaded shaft.
[0038] This way, the central nut element allows to sep-
arate the relative movement of the distal body towards
the central body and the relative movement of the prox-
imal body towards the central body, so that the jaws sym-
metrically and contemporaneously move and enclose the
respective spinous processes.
[0039] In particular, the threaded shaft comprises a first
threaded portion configured to engage with the central
nut element, a second threaded portion configured to en-
gage with the distal nut element, the first and second
threaded portion having a ratio between the respective
thread pitches (P) equal to 1:2.
[0040] By this solution the relative movement of the
distal body towards the central body has the same extent
and occurs at the same time as the relative movement
of the proximal body towards the central body, while
maintaining the central body motionless with respect to
the spinous processes, and while the head of the thread-
ed shaft advances towards the central body along with
the proximal body.
[0041] According to an exemplary embodiment of the
invention, the hinges and the first and second hinge
points are plastic constraints made of foldable portions
of material.
[0042] This solution has the advantage of providing a
low-cost interspinous fusion device in which a minimum
number of components is required for it to operate. More-
over, if the hinges and hinge points are manufactured as
plastic hinges consisting of metal sheets portions in con-
tinuity with the jaws, the overall weight of the device is
very low.
[0043] According to an advantageous exemplary em-
bodiment of the invention, the proximal, distal and central
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bodies are tubular bodies.
[0044] This way, the respective central and distal nut
elements, which have the function of opening the jaws,
can be housed within the device, along the longitudinal
direction. Moreover, the extension portion of the distal
nut element can partially be engage with the central body
and/or, similarly, the central nut element can partially be
engage with the proximal body, which makes it possible
to maximally compact the structure in the longitudinal
direction of the prosthesis, even when the jaws are com-
pletely open. Furthermore, such proximal, distal and cen-
tral tubular bodies can receive bone material that, once
the jaws have been opened, due to the above maximally
compacted configuration, can contact the spinous proc-
esses and promote osteointegration.
[0045] Advantageously, the central body, the proximal
and distal bodies, the connecting rods and the proximal
and distal jaws are two symmetrical halves configured to
be connected along a longitudinal plane containing the
longitudinal axis.
[0046] By this solution, the components can be easily
manufactured and assembled. Moreover, the device can
be provided starting from a thin metal sheet that is sub-
sequently pressed and folded to provide two halves sym-
metrical and equal to each other, which can be connect-
ed, for instance, by welded joints along a longitudinal
plane containing the longitudinal axis. In this case, also
the proximal, central and distal bodies can be manufac-
tured separately by cheap methods, such as the methods
used to form nuts and screws.
[0047] Advantageously, the connecting rods have a
length substantially equal to the distance between the
second hinge point of the jaws and the second end of
the jaws.
[0048] This solution generates, for each jaw, a sub-
stantially isosceles triangle whose oblique sides, for each
jaw, are provided by the respective connecting rod by a
cantilever segment between the second hinge point and
the second end of the jaw. This way, during the rotation
and translation movement of the jaws about the proximal
and distal bodies, the second ends of the jaws translate
and at the same time graze the spinous processes.
[0049] In an exemplary embodiment of the invention,
the actuation system comprises a tie-rod element having
an end configured to engage with the distal body, the tie-
rod element configured to be pulled so as to pull the distal
body towards the central body and the proximal body.
[0050] This solution makes it possible to obtain a de-
vice which can be actuated from the outside by pulling
from the outside a tie-rod element arranged within the
introduction toolkit and integral to the distal body, main-
taining the proximal body in contact with the toolkit itself.
[0051] Advantageously, the central body of the spinal
fusion device comprises a radio-opaque tag.
[0052] This way, the surgeon is enabled to determine
a correct and optimal positioning of the device within the
interspinous space, without using more complex radio-
graphic devices.

[0053] Preferably, the second end of the pair of jaws
can comprise an engagement means arranged to en-
gage with a spinous process.
[0054] In particular, such an engagement means can
provide sharp protrusions, which can be for instance
teeth configured to penetrate in the cortical bone of the
spinous processes, so as to provide a locking chain hin-
dering a relative movement between the device and the
spinous processes. As an alternative, the engagement
elements can be obtained on the free end of the jaws, or
can be removable engagement elements.
[0055] Advantageously, said threaded shaft or said tie-
rod element are hollow, so as to allow the prosthesis to
be introduced through it, for example, by means of a Kir-
schner wire or of any other elongated guide element.
[0056] In an advantageous exemplary embodiment,
the proximal body, the central body and the distal body
have a rectangular or square cross section. This makes
it possible to maximize the support area for the spinous
processes on the surface of the central body with respect
to a circular section, which would provide a smaller sup-
port area for the spinous processes for a smaller surface.
Moreover, the rectangular cross section, with respect to
a circular section of the same diameter, besides providing
a wider support area, requires less tissue to be spaced
apart.
[0057] Preferably, the jaws are configured to move
from the closed configuration to the open configuration
moving in a predetermined fusion plane containing the
longitudinal direction. This provides an opening move-
ment of the jaws in the fusion plane, but not in a plane
orthogonal to it, which would have occurred, instead, in
the case of so-called mushroom openings.
[0058] According to the invention, the above-men-
tioned object is achieved by a system of an interspinous
fusion device as defined above and as defined in the
appended claims and an introduction device.
[0059] The main feature of said system is that the in-
troduction tube comprises two stiff wings extending from
the distal end, the stiff wings oriented in such a way that,
when the interspinous fusion device protrudes from the
distal end, the interspinous fusion device can be freely
moved from the closed configuration to the open config-
uration in a predetermined fusion plane containing the
longitudinal direction, and the stiff wings are arranged
parallel to the predetermined fusion plane.
[0060] The stiff wings, already with the introduction
tube firstly introduced, are firmly arranged between the
spinous apophyses and keep them steadily spaced apart
from each other, such that the interspinous fusion device
as it is subsequently inserted, it easily enters between
the spinous apophyses without requiring to be forced,
until the central body is centered between the spinous
apophyses in the fusion plane.
[0061] Preferably, the stiff wings have a predetermined
width, and the central body has a predetermined height
in the fusion plane, the width of the stiff wings substan-
tially alike at the height of the central body, such that the
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stiff wings work as a spacer between two adjacent
spinous processes when the interspinous fusion device
is caused to protrude from the distal end.
[0062] Advantageously, the system of an interspinous
fusion device and of an introduction device comprises
also a file tool arranged to be slidingly received within
the introduction tube and to protrude between the two
stiff wings, so as to open a passageway for the inter-
spinous device through biological tissues.
[0063] Preferably, at least the central body of the in-
terspinous fusion device has a rectangular cross section,
and the introduction tube has a rectangular cross section
configured to slidingly guide the interspinous fusion de-
vice.
[0064] Preferably, the file tool has a rectangular cross
section, wherein a first pair of opposite faces of the file
tool comprises abrasive surfaces, whereas a second pair
of opposite faces of the file tool comprises smooth sur-
faces.
[0065] Advantageously, the central body of the inter-
spinous fusion device has a marker, and at least one of
the stiff wings of the introduction tube has a hole, the hole
arranged in such a way that, when the interspinous fusion
device completely protrudes from the distal end, the
marker and the hole are aligned and the marker is visible
to an imaging apparatus through the hole. This solution
makes it possible to easily center the interspinous fusion
device with respect to the wings. For example, the marker
can be fluoroscopically detectable.

Brief description of the drawings

[0066] Further characteristic and/or advantages of the
present invention will be made clearer with the following
description of an exemplary embodiment thereof, exem-
plifying but not limitative, with reference to the attached
drawings in which:

- Figs. 1,1A,1B diagrammatically show an inter-
spinous fusion device, according to the invention,
when it moves from a closed configuration to an open
configuration;

- Figs. 2,2A,2B,2C diagrammatically show respective
exemplary embodiments of the interspinous fusion
device according to the invention, with different ex-
emplary embodiments of a distal nut element asso-
ciated with the distal body;

- Fig. 3 shows an exemplary embodiment of the in-
vention, comprising a threaded shaft, a distal nut el-
ement associated with the distal body and a central
nut element associated with the central body, where-
in the threaded shaft comprises two central and distal
threaded portions, the latter having a pitch that is
twice the pitch of the former;

- Figs. 4,4A diagrammatically show a further exem-
plary embodiment of the interspinous fusion device
according to the invention, comprising tubular prox-
imal, central and distal bodies, wherein the hinges

and the first and second hinge points are determined
by plastic deformation;

- Fig. 5 shows a further exemplary embodiment of the
invention wherein the proximal, distal and central
bodies, as well as the proximal and distal jaws are
manufactured in two halves that are connected along
a plane containing the longitudinal axis;

- Fig. 5A shows an exploded view of Fig. 5;
- Fig. 6 diagrammatically shows an exemplary embod-

iment of the interspinous fusion device according to
the invention, which describes the continuous rota-
tion and translation movement of the pair of jaws in
order to abut against respective spinous processes;

- Figs. 6A to 6F show the closed position, four inter-
mediate progressively opening positions and the fi-
nal open position;

- Fig. 7 diagrammatically shows an exemplary embod-
iment of an interspinous fusion device, according to
the invention, which can be actuated by a pulling
element;

- Fig. 8 diagrammatically shows an exemplary embod-
iment of an interspinous fusion device, according to
the invention, comprising a threaded shaft with a sec-
ond end in contact with the distal body and config-
ured to apply a pulling force thereto;

- Figs. 9 and 9A show two respective views of an ex-
emplary embodiment of the invention, in which the
interspinous fusion device comprises pairs of asym-
metrical jaws comprising respective connecting rods
and shorter jaws;

- Figs. 10 and 11 are two perspective views of an in-
troduction tube of the system according to the inven-
tion, in embodiments in which a file tool is provided
with smooth and abrasive surfaces;

- Fig. 12 is a perspective view of the system according
to the invention comprising the introduction tube as
in Figs. 10 and 11, as well as an interspinous fusion
device;

- Figs. 13 and 14 are two perspective views of an in-
troduction tube of the system according to the inven-
tion, in a further exemplary embodiment, in which
both the introduction tube and the file tool have rec-
tangular cross sections, and in which the file tool is
arranged to expose two smooth faces opposite to
each other or two abrasive faces opposite to each
other, respectively, the abrasive adjacent to the
smooth faces;

- Fig. 15 is a perspective view of the system according
to the invention comprising the introduction tube as
in Figs. 13 and 14 and an interspinous fusion device;

- Figs. 16 and 17 show steps of introduction and use,
respectively, of a first tool to be optionally used to
form a space between the tissues so as to receive
the device the introduction device at once;

- Figs. 18-20 show steps of introduction and use of a
file tool between the two spinous apophysis;

- Fig. 21 shows the introduction tube of the system
according to the invention, prearranged between the
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spinous apophyses of two adjacent vertebrae so as
to receive a fusion device, in particular the fusion
device according to the invention;

- Figs. 22-24 show subsequent conditions of a step of
introducing a fusion device, in particular the fusion
device according to the invention, into the inter-
spinous space, by means of the introduction tube of
Fig. 21;

- Figs. 25-27 show subsequent conditions of a step of
opening the jaws of a fusion device and of locking
the intervertebral fusion device according to the in-
vention on the spinous apophysis, to obtain a posi-
tioning as shown in Figs. 22-24.

Description of some preferred exemplary embodiments

[0067] With reference to Figs. 1,1A, 1B, according to
a first exemplary embodiment of the invention, a move-
ment from a closed configuration (Fig. 1) to a second
open configuration (Fig. 1B) of a device 1 for interspinous
fusion according to the invention can be determined
through a continuity of successive intermediate configu-
rations, of which one is shown in Fig. 1A.
[0068] In particular, the device 1 comprises a central
body 10, defining a longitudinal direction 11, and config-
ured to be inserted between two adjacent spinous proc-
esses 100,110, indicated diagrammatically with a
dashed line in Fig. 1B.
[0069] The device 1 also comprises a proximal body
30 and a distal body 40, opposite to each other with re-
spect to central body 10, and configured to translate rel-
atively to each other along longitudinal direction 11.
[0070] A pair of proximal jaws 21,22 and a pair of distal
jaws 23,24 are provided, each jaw having a first end con-
nected by hinges 21a,22a and 23a,24a, respectively to
proximal body 30 or to distal body 40, and a second end
21b,22b,23b,24b configured to abut against a respective
face of a spinous process 100,110.
[0071] In the configuration of maximum opening (Fig.
1B) the pair of proximal jaws 21,22 and the pair of distal
jaws 23,24 are spread apart and approaching with one
another so that the respective second ends
(21b,22b,23b,24b) eventually grip two respective adja-
cent spinous processes 100,110. In a way here not
shown advantageously, but similar to the embodiment
depicted in Figs. 5,5A,6, the second end
21b,22b,23b,24b of the couples of proximal jaws 21,22
and distal jaws 23,24 can comprise end engagement
means 28 configured to grasp the respective spinous
processes.
[0072] The device 1 comprises, moreover, an actua-
tion system 50 of proximal body 30 and distal 40, config-
ured to be percutaneously actuated, for example a tool,
indicated only diagrammatically, and preferably operated
by the surgeon, directly or by teleoperation, for causing
the relative translation and the rotation of jaws
21,22,23,24 about proximal body 30 and distal body 40.
[0073] As shown in Figs. 1-1B, the device 1 comprises

connecting rods 61,62,63,64 that connect central body
10 to the pair of proximal jaws 21,22 and the pair of distal
jaws 23,24. Connecting rods 61,62,63,64 have a first
hinge point 61a,62a,63a,64a on central body 10 and a
second hinge point 61b,62b,63b,64b on a respective jaw
21,22,23,24. The hinge points can be obtained by means
of pins or by means of other type of elements configured
to establish a pivotal constraint between the bodies, for
example, as described more in detail with reference to
Figs. 4,4A, 5,5A, 6, by means of plastic pivotal constraints
made by portions of foldable material.
[0074] In particular, as shown in Fig. 1A, the gradual
opening movement of jaws 21,22,23,24 can be obtained
by a tool 50, which is brought to approach proximal body
30 and causes a relative approaching movement be-
tween proximal body 30, distal body 40 and central body
10, or causes separately and at the same time, a relative
approaching movement between proximal body 30 and
central body 10 as well as of the distal body 30 and central
body 10, for example in one of the ways described here-
inafter. In both cases, the relative movement of proximal
body 30 and distal body 40 towards the central body
causes, in turn, a pushing action of connecting rods
61,62,63,64 against central body 10.
[0075] Connecting rods 61,62,63,64 start from a sub-
stantially aligned head-to-head position (Fig. 1) of central
body 10 against respect to the proximal and distal bodies,
and, then, a progressive approaching movement of the
proximal and distal bodies towards each other and to-
wards central body 10, causing a rotation-translation
movement of the pair of proximal jaws 21,22 and the pair
of distal jaws 23,24 towards central body 10. Such rota-
tion-translation movement is similar to that visible in Fig.
6 for another exemplary embodiment of the invention.
[0076] As shown by the succession of positions from
Fig. 1 to Fig. 1B (and, by analogy, as shown in Fig. 6),
connecting rods 61,62 and jaws 21,22 rotate opposite to
each other about the respective hinge points on central
body 10 and on the proximal and distal bodies. The same
occurs in a symmetrically opposite way for connecting
rods 63,64 and jaws 23,24. This allows the second ends
21b,22b,23b,24b of jaws 21,22,23,24 to open substan-
tially almost grazing the spinous processes 100,110,
eventually trapping, against the spinous processes
100,110 the least amount of tissues possible. In fact, the
second ends 21b,22b,23b,24b of jaws 21,22,23,24 are
located, already at the initial position of Fig. 1, in an axial
direction with respect to axis 11, at a not significant dis-
tance from the final position that they eventually reach,
in a way almost grazing the spinous processes, which
then the jaws grasp inbetween.
[0077] According to the invention, said second ends
21b,22b,23b,24b, in said closed configuration of said
jaws, are arranged respectively at a first distance X1 from
said first hinge points 61a,62a,63a,64a and at a second
distance X2 from the respective intermediate hinges, or
second hinge points, 61b,62b,63b,64b, where said first
distance X1 is less than said second distance X2, such
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that, when said jaws 21 ,22,23,24 move from said closed
configuration A to said open configuration B, said second
ends 21b,22b,23b,24b move substantially transversal to
the longitudinal axis and minimize the amount of biolog-
ical tissues between the second ends 21b,22b,23b,24b
and the spinous processes 100,110.
[0078] As shown in Figs. 2-2C, according to respective
exemplary embodiments of the device 1 of Figs. 1-1B, a
distal nut element 91 is provided that is associated with
distal body 40 and that can be actuated by a threaded
shaft 50’, for engagement by actuation tool system 50,
and configured to rotate about longitudinal direction 11.
Threaded shaft 50’ comprises, at a first end 51, a head
52, associated with proximal body 30 and, at a second
end 53, a distal nut element 91 associated with distal
body 40. The head 52 and distal nut element 91 are con-
figured to apply on proximal body 30 and on distal body
40, respectively, forces that are parallel to longitudinal
direction 11 and have opposite directions directed to-
wards central body 10, in order to cause, with the rotation
of threaded shaft 50’, a relative translation of distal body
40 towards proximal body 30, in a similar way as de-
scribed for the exemplary embodiment of Figs. 1-1B.
[0079] As shown in an exemplary embodiment of Fig.
2, distal nut element 91 associated with distal body 40 is
a nut element 91 external to distal body 40 with respect
to central body 10.
[0080] In an advantageous exemplary embodiment,
the nut element 91 can be a nut element (Fig. 2A) com-
prising a flange portion 95 external to distal body 40 with
respect to central body 10, and also comprising an ex-
tension portion 93 having a nut portion 93’ arranged in
proximal position and configured to engage with threaded
shaft 50’. The extension portion 93 has a length L sub-
stantially equal to the translational stroke of threaded
shaft 50’ when moving from the closed configuration to
the open configuration of the pairs of jaws 21,22,23,24.
This way, the length of threaded shaft 50’ is minimized,
and it is avoided that an end of the threaded shaft can
protrude beyond distal nut element 91, in the configura-
tion of maximum opening of the jaws. For maximizing the
final stiffness of the prosthesis, the extension portion 93,
when approaching along longitudinal direction 11, can
protrude in part into central body 10, which is configured
for allowing its free passage without generating interfer-
ence.
[0081] In another exemplary embodiment, as shown
in Fig. 2B, the nut element is integral with distal body 40,
for example by means of inner threaded hole made in
distal body 40. Such solution reduces the number of com-
ponents of the prosthesis.
[0082] With reference to Fig. 2C an exemplary embod-
iment is shown as a variation of that of Fig. 2B, where
the nut element integrated with distal body 40 has, and
similarly as it is described in Fig. 2A, an extension portion
93 is provided, having a nut portion 93’ in proximal posi-
tion and arranged to engage with threaded shaft 50’. Sim-
ilarly to Fig. 2A, the extension portion 93 has a length L

substantially equal to the translational stroke of threaded
shaft 50’ when moving from the closed configuration to
the open configuration of jaws 21 ,22,23,24, for achieving
the same object of minimizing the length of threaded shaft
50’.
[0083] With reference to Fig. 3, the device 1 comprises
a threaded shaft 50’, configured to rotate about longitu-
dinal direction 11. Distal body 40 is associated with a
distal nut element 91, central body 10 is associated with
a central nut element 92. The screw nut distal element
91 and central nut element 92 are configured to translate
along longitudinal direction 11 and to cause the move-
ment from the closed configuration to the open configu-
ration of jaws 21,22,23,24 with the rotation of threaded
shaft 50’.
[0084] In particular, threaded shaft 50’ comprises a first
threaded portion 51 configured to engage with central
nut element 92, a second threaded portion 55 configured
to engage with distal nut element 91. The two threaded
portions 51,55 have a ratio between the respective thread
pitches (P) equal to 1:2.
[0085] Furthermore, distal nut element 91 can com-
prise an extension portion 93, similar to that described
for the exemplary embodiments of Figs. 2A and 2C.
[0086] With reference to Figs. 4,4A an example is
shown of a device 1 for interspinous fusion in two respec-
tive configurations of closure and maximum opening (d1
>d3). In particular, the hinges 21a,22a,23a,24a and the
first hinge points 61a,62a,63a,64a and second hinge
points 61b,62b,63b,64b are plastic pivotal constraints
made of portions of foldable material, for example by
means of metal sheet portions.
[0087] Furthermore, proximal body 30, distal body 40
and central body 10 are tubular bodies. In Figs. 4,4A an
actuation mechanism, a threaded shaft and a nut element
or nut elements, or other elements used for causing the
distal body to approach the central body and the proximal
body are not shown for simplicity, since obtainable by a
skilled person in a similar way as described here and as
above described with reference to Figs. 1 to 3.
[0088] The solution of Figs. 4,4A provides the central,
proximal and distal bodies 10,30,40 and the relative con-
necting rods and jaws as a single part, for example of
light biocompatible metal sheet material, and then reduc-
ing to a single element, of easy construction and assem-
bly. Its operation, even if not shown for simplicity, is ob-
tainable for example as described relatively to Figs. 2-2C
or Fig. 3
[0089] With reference to Figs. 5,5A an exemplary em-
bodiment is shown of the device 1 of Figs. 4, 4A, where
the central body 10, proximal body 30, distal body 40,
connecting rods 61,62,63,64, proximal and distal jaws
21,22,23,24 are two symmetrical halves configured to be
connected along a longitudinal plane containing longitu-
dinal direction 11. The union can be for example done
by welding.
[0090] In a possible embodiment, according to Figs. 5
and 5A, similarly to the exemplary embodiment of Fig. 3,
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device 1 can comprise threaded shaft 50’ having two
threaded portions 51 and 55 with a ratio 1:2 between the
respective thread pitches P. Distal body 40 can be asso-
ciated with distal nut element 91, central body 10 can be
associated with central nut element 92, the head 52 can
be associated with proximal body 30 and can be made
as two portions 52’,52". The distal nut element 91 and
central nut element 92 may have square or rectangular
cross section and in a similar way the central, proximal
and distal bodies 10,30,40 can have, once coupled the
two halves, tubular square or rectangular shape, allowing
easy construction and assembly.
[0091] In particular, in a possible embodiment as
shown in Figs. 5,5A, an abutment head 52’ has a screw
threaded blind hole that engages first threaded portion
51 of threaded shaft 50’ until becoming integral to it. This
way, by an introduction toolkit, not shown in the figures
and configured to engage with abutment head 52’, it is
possible to apply on it a torque and to cause threaded
shaft 50’ to rotate. This allows a movement between head
portion 52" of proximal body 30 and central nut element
92, integral to central body 10, along longitudinal direc-
tion 11, causing central body 10 to approach the proximal
body, and then the rotation already above described of
jaws 21,22,23,24 and of connecting rods 61,62,63,64
about the respective hinge points.
[0092] Furthermore, on jaws 21,22,23,24 engagement
elements 28 are provided configured to engage with re-
spective spinous processes (also shown in Fig. 6 with
100,110) having the shape of teeth, capable of abutting
thereon and penetrating in the bone material, allowing a
safe fusion as well as a compliance that permits small
adjustment movements before a permanent bone fusion
is achieved.
[0093] The device 1 also can comprise a radio-opaque
tag 15, on central body 10, arranged to assist a correct
referencing of the device 1 in the interspinous space.
[0094] In particular, with reference to Fig. 6, an exem-
plifying interspinous fusion device 1 for is shown in an
open configuration, where the pairs of jaws 21,22,23,24
are depicted in a position with engagement elements 28
abutting against the respective spinous processes
100,110.
[0095] In the figure, furthermore, a trajectory of suc-
cessive positions of the pair of jaws 21,22 and of proximal
body 30 when moving from the closed configuration to
the open position is depicted with phantom lines.
[0096] With reference to Figs. 7,8, two exemplary em-
bodiments are respectively shown that are alternative to
the previously described embodiments, concerning the
actuation system. They provide an actuation system 50
comprising a tie-rod element 50" having an end 53 con-
figured to engage with distal body 40. The tie-rod element
50" is configured to be remotely pulled so as to pull in
turn distal body 40 towards central body 10 and proximal
body 30.
[0097] In the exemplary embodiment of Fig. 7, device
1 is depicted actuated by a tie-rod element 50" in the

example in the form of a cable. By a toolkit configured
for gripping proximal body 30, a pulling force is exerted
in a direction of arrow 59, in order to cause an opening
movement of jaws 21,22,23,24.
[0098] In the exemplary embodiment of Fig. 8, a tie-
rod toolkit can provide a threaded shaft, which engages
head 52 associated with main body 30, so that, by rotating
the head 52, the threaded shaft moves in a direction in-
dicated by arrow 59, causing distal body 40 to approach
central body 10 and causing central body 10 to approach
proximal body 30.
[0099] Alternatively, head 52 can be replaced by a
toolkit configured to engage with the threaded shaft within
proximal body 30.
[0100] With reference to Figs. 9-9A a possible exem-
plary embodiment of interspinous fusion device 1 of the
invention is described, where the couples of proximal
jaws 21,22 and distal jaws 23,24 are different from each
other. In particular, it is possible to change the lengths
of the second hinge points 61b,62b,63b,64b of connect-
ing rods 61,62,63,64 on the respective jaws 21,22,23,24.
[0101] This solution allows applying the interspinous
fusion device 1 between two vertebrae 100,110 having
shape very different from each other, such as it can occur
in case of application between a last lumbar vertebra (L5)
and a first sacral vertebra (S1), or in the cases of de-
formed vertebrae.
[0102] In Figs. 12 for a circular introduction tube, and
in Fig. 15 for a quadrangular introduction tube, a system
of an introduction device 200 and an interspinous fusion
device is shown, for example such as the one above-
described above, but also of other various types having
jaws that can move in the fusion plane.
[0103] The introduction device 200 comprises an in-
troduction tube 202 configured to be inserted between
two spinous processes 100,110, the introduction tube
202 comprising a distal end 204, the introduction tube
202 configured to guide the interspinous fusion device
until the interspinous fusion device protrudes from the
distal end 204 of the introduction tube 202.
[0104] According to the invention, the introduction tube
202 comprises two stiff wings 206,207 extending from
the distal end 204. The stiff wings 206,207 are oriented
in such a way that, when the interspinous fusion device
protrudes from the distal end 204, it can be freely moved
from the closed configuration to the open configuration
B in a predetermined fusion plane π containing longitu-
dinal direction 11. The stiff wings 206,207 are arranged
parallel to the predetermined fusion plane π.
[0105] The introduction device 200 can advantageous-
ly provide such stiff wings 206,207 which have a prede-
termined width between each other and arranged to align
central body 10 with a predetermined height fusion plane
π, the width of the stiff wings 206,207 substantially alike
the height of central body 10, in such a way that the stiff
wings 206,207 work as a spacer between two adjacent
spinous processes 100,110 when the interspinous fusion
device is caused to protrude from distal end 204.
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[0106] In a further advantageous embodiment, the in-
troduction device 200, similar to that shown in Figs. 10
and 11 for a circular introduction tube, and similar to that
shown in Figs. 13 and 14 for a quadrangular introduction
tube, can comprise also a file tool 220 arranged to be
slidingly received within the introduction tube 202 and to
protrude between the two stiff wings 206,207, so as to
form a passageway through biological tissues for the in-
terspinous device. The file tool may have an end with a
sharp tip configured for penetrating through the tissues
and clear a passageway for the file and for the stiff wings
206,207, which are eventually stably positioned between
the spinous processes.
[0107] In particular, in the embodiment of Figs. 13 and
14, central body 10 of the interspinous fusion device has
a rectangular cross section, and the introduction tube
202 has a rectangular cross section configured to slid-
ingly guide the interspinous fusion device. In particular,
the file tool 220 has a rectangular cross section, wherein
a first pair of opposite faces of the file tool 220 has abra-
sive surfaces 222, whereas a second pair of opposite
faces of the file tool 220 has smooth surfaces 224. In this
case, the file is arranged to expose selectively two
smooth faces opposite to each other (Fig. 13) or own
abrasive faces (Fig. 14) opposite to each other and ad-
jacent to respective smooth faces.
[0108] Advantageously, central body 10 of the inter-
spinous fusion device has a marker 60 and at least one
of the stiff wings 206,207 of the introduction tube 202 has
a hole 260, the hole 260 arranged in such a way that,
when the interspinous fusion device completely pro-
trudes from the distal end 204, the marker 60 and the
hole 260 are aligned, and the marker 60 is visible to an
imaging apparatus through the hole 260.
[0109] With the same reference numbers, possible in-
troduction steps are also described: in Figs. 16 and 17
respective steps are shown of introducing a Kirschner
wire 170 and of operating a first instrument 180, which
can be optionally provided, forming preliminarily between
the tissues a space for receiving the device along with
the introduction device, for example consisting of a knob
181, a tip 183 and a rod 182.
[0110] In Figs. 18-20 show steps of introduction and
operation of a file tool between two spinous apophyses,
with file 220 and introduction tube 200 equipped with stiff
wings 206 and 207 that are parallel to the fusion plane,
the whole shown sliding along the Kirschner wire 170.
The introduction is assisted with a knob 221.
[0111] As shown in Fig. 21 the introduction tube 200
of the system according to the invention, which are lo-
cated between the spinous apophyses of two adjacent
vertebrae for receiving a fusion device, in particular the
fusion device 1 according to the above described inven-
tion. The introduction and the operation of the device 50
can be made by means of a knob 203.
[0112] With reference to Figs. 22-24, subsequent con-
ditions are depicted of a step of introducing a fusion de-
vice, providing the introduction, in particular with the fu-

sion device 1 according to the invention, but also with
similar devices or equivalent, in the interspinous space
through the introduction tube of Fig. 21.
[0113] With reference to Figs. 25-27 are shown sub-
sequent conditions of a step of opening the jaws and of
locking on the spinous apophyses of an intervertebral
fusion device according to the invention located as in
Figs. 22-24, similar to the steps of Fig. 6A-6F.
[0114] The foregoing description some exemplary spe-
cific embodiments will so fully reveal the invention ac-
cording to the conceptual point of view, so that others,
by applying current knowledge, will be able to modify
and/or adapt in various applications the specific exem-
plary embodiments without further research and without
parting from the invention, and, accordingly, it is meant
that such adaptations and modifications will have to be
considered as equivalent to the specific embodiments.
The means and the materials to realize the different func-
tions described herein could have a different nature with-
out, for this reason, departing from the field of the inven-
tion, it is to be understood that the phraseology or termi-
nology that is employed herein is for the purpose of de-
scription and not of limitation.

Claims

1. Interspinous fusion device (1) comprising:

- a central body (10) defining a longitudinal di-
rection (11) and configured to be inserted be-
tween two adjacent spinous processes
(100,110);
- a proximal body (30) and a distal body (40),
opposite to each other with respect to said cen-
tral body (10) configured to translate towards
each other along said longitudinal direction (11);
- a pair of proximal jaws (21,22) and a pair of
distal jaws (23,24) opposite to each other with
respect to said central body (10), spaced apart
from each other along said longitudinal direction
(11), and having a first end connected by hinges
(21a,22a,23a,24a) to said proximal body (30)
and to said distal body (40), and a second end
configured to abut against said spinous proc-
esses (100,110);
- an actuation system (50) of said proximal and
distal bodies (30,40), configured to be percuta-
neously actuated to cause said relative transla-
tion and to cause a rotation of said jaws
(21,22,23,24) about said proximal and distal
bodies (30,40), so that said jaws (21,22,23,24)
perform a displacement from a arr closed con-
figuration (A) to an open configuration (B);
- connecting rods (61,62,63,64) that connect
said central body (10) to said pair of proximal
jaws (21,22) and said pair of distal jaws (23,24),
said connecting rods (61,62,63,64) having a first
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hinge point (61a,62a,63a,64a) on said central
body (10) and a second hinge point
(61b,62b,63b,64b) on a respective jaw
(21,22,23,24);

characterized in that

said second ends (21b,22b,23b,24b), in said
closed configuration of said jaws, are arranged
at a first distance (X1) from said first hinge points
(61a,62a,63a,64a) and at a second distance
(X2) from the respective second hinge points
(61b,62b,63b,64b), respectively,
wherein said first distance (X1) is shorter than
said second distance (X2), such that, when said
jaws (21,22,23,24) move from said closed con-
figuration (A) to said open configuration (B), said
second ends (21b,22b,23b,24b) move substan-
tially transversally to said longitudinal axis and
minimize the entrapment of biological tissues
between the second ends (21 b,22b,23b,24b)
of the jaws and said spinous processes
(100,110).

2. Interspinous fusion device (1) according to claim 1,
wherein said first distance is shorter than 5 mm, in
particular shorter than 3 mm, much more in particu-
lar, shorter than 1 mm.

3. Interspinous fusion device (1) according to claim 1,
said actuation system (50) comprising a threaded
shaft (50’) configured to rotate about said longitudi-
nal direction (11), said threaded shaft (50’) compris-
ing, at a first end (51), a head (52) associated with
said proximal body (30) and, at a second end (53),
and comprising a distal nut element (91) that is as-
sociated with said distal body (40) and is arranged
to engage with said second end (53) of said threaded
shaft, said head (52) and said distal nut element (91)
configured to apply on said proximal (30) and distal
(40) bodies, respectively, forces that are parallel to
said longitudinal direction (11) and have opposite
directions directed towards said central body (10),
in order to cause said relative translation of said distal
body (40) towards said proximal body (30) by a ro-
tation of said threaded shaft (50’).

4. Interspinous fusion device (1) according to claim 3,
wherein said distal nut element (91) that is associ-
ated with said distal body (40) is selected from the
group consisting of:

- a nut element (91) external to said distal body
(40) with respect to said central body (10);
- a nut element (91) comprising a flange portion
(95) external to said distal body (40) with respect
to said central body (10), comprising an exten-
sion portion (93) having a nut portion (93’) ar-

ranged to engage with said threaded shaft (50’),
said extension portion (93) having substantially
a same length (L) as the translation length of
said threaded shaft (50’) when passing from said
closed configuration to said open configuration
of said jaws (21,22,23,24);
- a nut element (91) integrated in said distal body
(40);
- a nut element (91) integrated in said distal body
(40) comprising an extension portion (93) having
a nut portion (93’) arranged to engage with said
threaded shaft (50’), said extension portion (93)
having substantially a same length (L) as the
translation length of said threaded shaft (50’)
when passing from said closed configuration to
said open configuration of said jaws
(21,22,23,24).

5. Interspinous fusion device (1) according to claim 1,
wherein said actuation system (50) comprises a
threaded shaft (50’), configured to rotate about said
longitudinal direction (11), said distal body (40) as-
sociated with a distal nut element (91), said central
body (10) associated with a central nut element (92),
said distal and central nut elements (91,92) config-
ured to translate along said longitudinal direction (11)
and to cause said jaws (21,22,23,24) to perform said
displacement from said closed configuration to said
open configuration by a rotation of said threaded
shaft (50’).

6. Interspinous fusion device (1) according to claim 4,
wherein said threaded shaft (50’) comprises a first
threaded portion (51) configured to engage with said
central nut element (92), a second threaded portion
(55) configured to engage with said distal nut ele-
ment (91), said first (51) and second (55) threaded
portions having a ratio between the respective thread
pitches (P) equal to 1:2.

7. Interspinous fusion device (1) according to claim 1,
wherein said hinges (21a,22a,23a,24a) and said first
hinge points (61a,62a,63a,64a) and said second
hinge points (61b,62b,63b,64b) are plastic con-
straints made of portions of foldable material.

8. Interspinous fusion device (1) according to claim 1,
wherein said proximal (30), distal (40) and central
(10) bodies are tubular bodies.

9. Interspinous fusion device (1) according to claim 1,
wherein said central body (10), said proximal body
(30), said distal body (40), said connecting rods
(61,62,63,64) and said proximal and distal jaws
(21,22,23,24) are two symmetrical halves configured
to be connected along a longitudinal plane contain-
ing said longitudinal direction (11).
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10. Interspinous fusion device (1) according to claim 1,
wherein said connecting rods (61,62,63,64) have a
length substantially equal to the distance between
said second hinge point (61b,62b,63b,64b) of said
jaws (21,22,23,24) and said second end of said jaws
(21,22,23,24).

11. Interspinous fusion device (1) according to claim 1,
wherein said actuation system (50) comprises a tie-
rod element (50") having an end (53) configured to
engage with said distal body (40), said tie-rod ele-
ment (50") configured to be pulled so as to pull in
turn said distal body (40) towards said central (10)
and proximal (30) bodies.

12. A system of an interspinous fusion device according
to any of the previous claims and an introduction
device (200),

wherein said introduction device (200) compris-
es an introduction tube (202) configured to be
inserted between two spinous processes
(100,110), said introduction tube (202) compris-
ing a distal end (204), said introduction tube
(202) configured to guide said interspinous fu-
sion device until said interspinous fusion device
protrudes from said distal end (204) of said in-
troduction tube (202),
characterized in that
said introduction tube (202) comprises two stiff
wings (206,207) extending from said distal end
(204), said stiff wings (206,207) oriented in such
a way that, when said interspinous fusion device
protrudes from said distal end (204), said inter-
spinous fusion device can be freely moved from
said closed configuration (A) to said open con-
figuration (B) in said predetermined fusion plane
(π) containing said longitudinal direction (11),
and said stiff wings (206,207) are arranged par-
allel to said predetermined fusion plane (π).

13. The system of an interspinous fusion device and an
introduction device (200) according to claim 12,
wherein said stiff wings (206,207) have a predeter-
mined width (W), and said central body (10) has a
predetermined height (H) in said fusion plane (π),
said width (W) of said stiff wings (206,207) substan-
tially equal to said height (H) of said central body
(10), such that said stiff wings (206,207) work as a
spacer between two adjacent spinous processes
(100,110) when said interspinous fusion device is
caused to protrude from said distal end (204).

14. The system of an interspinous fusion device and an
introduction device (200) according to claim 12, also
comprising a file tool (220) arranged to be slidingly
received within said introduction tube (202) and to
protrude between said two stiff wings (206,207) so

as to form a passageway for said interspinous device
through biological tissues, in particular at least said
central body (10) of said interspinous fusion device
has a rectangular cross section, and said introduc-
tion tube (202) has a rectangular cross section con-
figured to slidingly guide said interspinous fusion de-
vice, in particular said file tool (220) has a rectangular
cross section, wherein a first pair of opposite faces
of said file tool (220) comprises abrasive surfaces
(222), whereas a second pair of opposite faces of
said file tool (220) comprises smooth surfaces (224).

15. The system of an interspinous fusion device and an
introduction device (200) according to claim 12,
wherein said central body (10) of said interspinous
fusion device has a marker (60), and at least one of
said stiff wings (206,207) of said introduction tube
(202) has a hole (260), said hole (260) arranged in
such a way that, when said interspinous fusion de-
vice completely protrudes from said distal end (204),
said marker (60) and said hole (260) are aligned and
said marker (60) is visible to an imaging apparatus
through said hole (260).

Patentansprüche

1. Interspinöse Fusionsvorrichtung (1), umfassend:

- einen zentralen Körper (10), der eine Längs-
richtung (11) definiert und dazu konfiguriert ist,
zwischen zwei benachbarte Dornfortsätze (100,
110) eingesetzt zu werden;
- einen proximalen Körper (30) und einen dista-
len Körper (40), die einander in Bezug auf den
zentralen Körper (10) gegenüberliegen, die da-
zu konfiguriert sind, sich entlang der Längsrich-
tung (11) zueinander hin zu translatieren;
- ein Paar proximaler Backen (21,22) und ein
Paar distaler Backen (23,24), die einander in Be-
zug auf den zentralen Körper (10) gegenüber-
liegen, entlang der Längsrichtung (11) vonein-
ander beabstandet sind und ein erstes Ende,
das durch Scharniere (21a,22a,23a,24a) mit
dem proximalen Körper (30) und mit dem dista-
len Körper (40) verbunden ist, und ein zweites
Ende, das dazu konfiguriert ist, an den Dornfort-
sätzen (100,110) anzuliegen, aufweist;
- ein Betätigungssystem (50) des proximalen
und des distalen Körpers (30,40), das dazu kon-
figuriert ist, perkutan betätigt zu werden, um die
relative Translation zu bewirken und eine Dre-
hung der Backen (21,22,23,24) um den proxi-
malen und distalen Körper (30,40) zu bewirken,
sodass die Backen (21,22,23,24) eine Verschie-
bung aus einer geschlossenen Konfiguration (A)
in eine offene Konfiguration (B) durchführen;
- Verbindungsstangen (61,62,63,64), die den
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zentralen Körper (10) mit dem Paar proximaler
Backen (21,22) und dem Paar distaler Backen
(23,24) verbinden, wobei die Verbindungsstan-
gen (61,62,63,64) einen ersten Scharnierpunkt
(61a,62a,63a,64a) an dem zentralen Körper
(10) und einen zweiten Scharnierpunkt
(61b,62b,63b,64b) an einer jeweiligen Backe
(21,22,23,24) aufweisen;

dadurch gekennzeichnet, dass

die zweiten Enden (21b,22b,23b,24b) in der ge-
schlossenen Konfiguration der Backen in einem
ersten Abstand (X1) von den ersten Scharnier-
punkten (61a,62a,63a,64a) und in einem zwei-
ten Abstand (X2) von den jeweiligen zweiten
Scharnierpunkten (61b,62b,63b,64b) angeord-
net sind, bzw.
wobei der erste Abstand (X1) derart kürzer ist
als der zweite Abstand (X2), dass, wenn sich
die Backen (21,22,23,24) aus der geschlosse-
nen Konfiguration (A) in die offene Konfiguration
(B) bewegen, sich die zweiten Enden
(21b,22b,23b,24b) im Wesentlichen quer zu der
Längsachse bewegen und den Einschluss von
biologischem Gewebe zwischen den zweiten
Enden (21b,22b,23b,24b) der Backen und den
Dornfortsätzen (100, 110) minimieren.

2. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei der erste Abstand kürzer als 5 mm, insbe-
sondere kürzer als 3 mm, viel mehr insbesondere
kürzer als 1 mm ist.

3. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei das Betätigungssystem (50) eine Gewin-
dewelle (50’) umfasst, die dazu konfiguriert ist, sich
um die Längsrichtung (11) zu drehen, wobei die Ge-
windewelle (50’) an einem ersten Ende (51) einen
Kopf (52) umfasst, der dem proximalen Körper (30)
zugeordnet ist, und an einem zweiten Ende (53) und
ein distales Mutterelement (91) umfasst, das dem
distalen Körper (40) zugeordnet ist und zum Eingrei-
fen mit dem zweiten Ende (53) der Gewindewelle
angeordnet ist, wobei der Kopf (52) und das distale
Mutterelement (91) dazu konfiguriert sind, auf den
proximalen (30) bzw. distalen (40) Körper Kräfte aus-
zuüben, die parallel zu der Längsrichtung (11) sind
und entgegengesetzte Richtungen aufweisen, die zu
dem zentralen Körper (10) hin gerichtet sind, um die
relative Translation des distalen Körpers (40) zu dem
proximalen Körper (30) hin durch eine Drehung der
Gewindewelle (50’) zu bewirken.

4. Interspinöse Fusionsvorrichtung (1) nach Anspruch
3, wobei das distale Mutterelement (91), das dem
distalen Körper (40) zugeordnet ist, aus der Gruppe
ausgewählt ist, die aus Folgendem besteht:

- einem Mutterelement (91) außerhalb des dis-
talen Körpers (40) in Bezug auf den zentralen
Körper (10);
- einem Mutterelement (91), das einen Flan-
schabschnitt (95) außerhalb des distalen Kör-
pers (40) in Bezug auf den zentralen Körper (10)
umfasst, umfassend einen Verlängerungsab-
schnitt (93), der einen Mutterabschnitt (93’) auf-
weist, der zum Eingreifen mit der Gewindewelle
(50’) angeordnet ist, wobei der Verlängerungs-
abschnitt (93) beim Übergehen aus der ge-
schlossenen Konfiguration in die offene Konfi-
guration der Backen (21,22,23,24) im Wesent-
lichen eine gleiche Länge (L) wie die Translati-
onslänge der Gewindewelle (50’) aufweist;
- einem Mutterelement (91), das in den distalen
Körper (40) integriert ist;
- einem Mutterelement (91), das in den distalen
Körper (40) integriert ist, umfassend einen Ver-
längerungsabschnitt (93), der einen Mutterab-
schnitt (93’) aufweist, der zum Eingreifen mit der
Gewindewelle (50’) angeordnet ist, wobei der
Verlängerungsabschnitt (93) beim Übergehen
aus der geschlossenen Konfiguration in die of-
fene Konfiguration der Backen (21,22,23,24) im
Wesentlichen eine gleiche Länge (L) wie die
Translationslänge der Gewindewelle (50’) auf-
weist.

5. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei das Betätigungssystem (50) eine Gewin-
dewelle (50’) umfasst, die dazu konfiguriert ist, sich
um die Längsrichtung (11) zu drehen, wobei der dis-
tale Körper (40) einem distalen Mutterelement (91)
zugeordnet ist, wobei der zentrale Körper (10) einem
zentralen Mutterelement (92) zugeordnet ist, wobei
das distale und das zentrale Mutterelement (91,92)
dazu konfiguriert sind, sich entlang der Längsrich-
tung (11) zu translatieren und zu bewirken, dass die
Backen (21,22,23,24) die Verschiebung aus der ge-
schlossenen Konfiguration in die offene Konfigura-
tion durch eine Drehung der Gewindewelle (50’)
durchführen.

6. Interspinöse Fusionsvorrichtung (1) nach Anspruch
4, wobei die Gewindewelle (50’) einen ersten Ge-
windeabschnitt (51), der zum Eingreifen mit dem
zentralen Mutterelement (92) konfiguriert ist, und ei-
nen zweiten Gewindeabschnitt (55), der zum Ein-
greifen mit dem distalen Mutterelement (91) konfi-
guriert ist, umfasst, wobei der erste (51) und der
zweite (55) Gewindeabschnitt ein Verhältnis zwi-
schen den jeweiligen Gewindesteigungen (P) gleich
1:2 aufweisen.

7. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei die Scharniere (21a,22a,23a,24a) und die
ersten Scharnierpunkte (61a,62a,63a,64a) und die
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zweiten Scharnierpunkte (61b,62b,63b,64b) plasti-
sche Begrenzungen sind, die aus Abschnitten aus
faltbarem Material hergestellt sind.

8. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei der proximale (30), der distale (40) und der
zentrale (10) Körper rohrförmige Körper sind.

9. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei der zentrale Körper (10), der proximale Kör-
per (30), der distale Körper (40), die Verbindungs-
stangen (61,62,63,64) und die proximalen und die
distalen Backen (21,22,23,24) zwei symmetrische
Hälften sind, die dazu konfiguriert sind, entlang einer
Längsebene verbunden zu sein, die die Längsrich-
tung (11) enthält.

10. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei die Verbindungsstangen (61,62,63,64) eine
Länge aufweisen, die im Wesentlichen gleich dem
Abstand zwischen dem zweiten Scharnierpunkt
(61b,62b,63b,64b) der Backen (21,22,23,24) und
dem zweiten Ende der Backen (21,22,23,24) ist.

11. Interspinöse Fusionsvorrichtung (1) nach Anspruch
1, wobei das Betätigungssystem (50) ein Zugstan-
genelement (50") umfasst, das ein Ende (53) auf-
weist, das zum Eingreifen mit dem distalen Körper
(40) konfiguriert ist, wobei das Zugstangenelement
(50") dazu konfiguriert ist, gezogen zu werden, um
wiederum den distalen Körper (40) zu dem zentralen
Körper (10) und dem proximalen Körper (30) hin zu
ziehen.

12. System aus einer interspinösen Fusionsvorrichtung
nach einem der vorherigen Ansprüche und einer Ein-
führungsvorrichtung (200),

wobei die Einführungsvorrichtung (200) ein Ein-
führungsrohr (202) umfasst, das dazu konfigu-
riert ist, zwischen zwei Dornfortsätzen (100,110)
eingesetzt zu werden, wobei das Einführungs-
rohr (202) ein distales Ende (204) umfasst, wo-
bei das Einführungsrohr (202) dazu konfiguriert
ist, die interspinöse Fusionsvorrichtung zu füh-
ren, bis die interspinöse Fusionsvorrichtung aus
dem distalen Ende (204) des Einführungsrohrs
(202) herausragt,
dadurch gekennzeichnet, dass
das Einführungsrohr (202) zwei steife Flügel
(206,207) umfasst, die sich von dem distalen
Ende (204) erstrecken, wobei die steifen Flügel
(206,207) auf derartige Weise ausgerichtet sind,
dass, wenn die interspinöse Fusionsvorrichtung
aus dem distalen Ende (204) herausragt, die in-
terspinöse Fusionsvorrichtung in der vorbe-
stimmten Fusionsebene (π), die die Längsrich-
tung (11) enthält, frei aus der geschlossenen

Konfiguration (A) in die offene Konfiguration (B)
bewegt werden kann und die steifen Flügel
(206,207) parallel zu der vorbestimmten Fusi-
onsebene (π) angeordnet sind.

13. System aus einer interspinösen Fusionsvorrichtung
und einer Einführungsvorrichtung (200) nach An-
spruch 12, wobei die steifen Flügel (206,207) eine
vorbestimmte Breite (W) aufweisen und der zentrale
Körper (10) eine vorbestimmte Höhe (H) in der Fu-
sionsebene (π) aufweist, wobei die Breite (W) der
steifen Flügel (206,207) derart im Wesentlichen
gleich der Höhe (H) des zentralen Körpers (10) ist,
dass die steifen Flügel (206,207) als Abstandshalter
zwischen zwei benachbarten Dornfortsätzen
(100,110) funktionieren, wenn bewirkt wird, dass die
interspinöse Fusionsvorrichtung aus dem distalen
Ende (204) herausragt.

14. System aus einer interspinösen Fusionsvorrichtung
und einer Einführungsvorrichtung (200) nach An-
spruch 12, zudem umfassend ein Feilenwerkzeug
(220), das dazu angeordnet ist, gleitend innerhalb
des Einführungsrohrs (202) aufgenommen zu sein
und zwischen den zwei steifen Flügeln (206,207) he-
rauszuragen, um einen Durchgang für die interspi-
nöse Vorrichtung durch biologische Gewebe auszu-
bilden, wobei insbesondere mindestens der zentrale
Körper (10) der interspinösen Fusionsvorrichtung ei-
nen rechteckigen Querschnitt aufweist und das Ein-
führungsrohr (202) einen rechteckigen Querschnitt
aufweist, der dazu konfiguriert ist, die interspinöse
Fusionsvorrichtung gleitend zu führen, wobei insbe-
sondere das Feilenwerkzeug (220) einen rechtecki-
gen Querschnitt aufweist, wobei ein erstes Paar ge-
genüberliegender Flächen des Feilenwerkzeugs
(220) abrasive Oberflächen (222) umfasst, wohin-
gegen ein zweites Paar gegenüberliegender Flä-
chen des Feilenwerkzeugs (220) glatte Oberflächen
(224) umfasst.

15. System aus einer interspinösen Fusionsvorrichtung
und einer Einführungsvorrichtung (200) nach An-
spruch 12, wobei der zentrale Körper (10) der inter-
spinösen Fusionsvorrichtung eine Markierung (60)
aufweist und mindestens einer der steifen Flügel
(206,207) des Einführungsrohrs (202) ein Loch (260)
aufweist, wobei das Loch (260) auf derartige Weise
angeordnet ist, dass, wenn die interspinöse Fusions-
vorrichtung vollständig aus dem distalen Ende (204)
herausragt, die Markierung (60) und das Loch (260)
fluchten und die Markierung (60) für eine Bildge-
bungseinrichtung durch das Loch (260) sichtbar ist.

Revendications

1. Dispositif inter-épineux de spondylodèse (1)
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comprenant :

- un corps central (10) définissant une direction
longitudinale (11) et conçu pour être inséré entre
deux apophyses épineuses adjacentes
(100,110) ;
- un corps proximal (30) et un corps distal (40),
opposés l’un à l’autre par rapport audit corps
central (10), conçus pour se translater l’un vers
l’autre le long de ladite direction longitudinale
(11) ;
- une paire de mâchoires proximales (21,22) et
une paire de mâchoires distales (23,24) oppo-
sées l’une à l’autre par rapport audit corps cen-
tral (10), espacées l’une de l’autre le long de
ladite direction longitudinale (11), et comportant
une première extrémité reliée par des charniè-
res (21a,22a,23a,24a) audit corps proximal (30)
et audit corps distal (40), et une seconde extré-
mité conçue pour venir en butée contre lesdites
apophyses épineuses (100, 110) ;
- un système d’actionnement (50) desdits corps
proximal et distal (30,40), conçu pour être ac-
tionné de manière percutanée de manière à pro-
voquer ladite translation relative et de manière
à provoquer une rotation desdites mâchoires
(21,22,23,24) autour desdits corps proximal et
distal (30,40), de sorte que lesdites mâchoires
(21,22,23,24) effectuent un déplacement d’une
configuration fermée (A) à une configuration
ouverte (B) ;
- des tiges de liaison (61,62,63,64) qui relient
ledit corps central (10) à ladite paire de mâchoi-
res proximales (21,22) et à ladite paire de mâ-
choires distales (23,24), lesdites tiges de liaison
(61,62,63,64) comportant un premier point de
charnière (61a,62a,63a,64a) sur ledit corps cen-
tral (10) et un second point de charnière
(61b,62b,63b,64b) sur une mâchoire respective
(21,22,23,24) ;

caractérisé en ce que

lesdites secondes extrémités
(21b,22b,23b,24b), dans ladite configuration
fermée desdites mâchoires, sont disposées à
une première distance (X1) desdits premiers
points de charnière (61a,62a,63a,64a) et à une
seconde distance (X2) des seconds points de
charnière respectifs (61b,62b,63b,64b), respec-
tivement,
ladite première distance (X1) étant plus courte
que ladite seconde distance (X2), de sorte que,
lorsque lesdites mâchoires (21,22,23,24) se dé-
placent de ladite configuration fermée (A) à la-
dite configuration ouverte (B), lesdites secondes
extrémités (21b,22b,23b,24b) se déplacent
sensiblement transversalement audit axe longi-

tudinal et minimisent le piégeage de tissus bio-
logiques entre les secondes extrémités
(21b,22b,23b,24b) des mâchoires et lesdites
apophyses épineuses (100,110).

2. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, ladite première distance étant in-
férieure à 5 mm, en particulier inférieure à 3 mm,
plus en particulier encore inférieure à 1 mm.

3. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, ledit système d’actionnement (50)
comprenant une tige filetée (50’) conçue pour tour-
ner autour de ladite direction longitudinale (11), la-
dite tige filetée (50’) comprenant, au niveau d’une
première extrémité (51), une tête (52) associée audit
corps proximal (30) et, au niveau d’une seconde ex-
trémité (53), et comprenant un élément écrou distal
(91) qui est associé audit corps distal (40) et est dis-
posé de manière à s’engager avec ladite seconde
extrémité (53) de ladite tige filetée, ladite tête (52)
et ledit élément écrou distal (91) étant conçus pour
appliquer sur lesdits corps proximal (30) et distal
(40), respectivement, des forces qui sont parallèles
à ladite direction longitudinale (11) et comportent des
directions opposées dirigées vers ledit corps central
(10), afin de provoquer ladite translation relative du-
dit corps distal (40) vers ledit corps proximal (30) par
une rotation de ladite tige filetée (50’).

4. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 3, ledit élément écrou distal (91) qui
est associé audit corps distal (40) étant choisi dans
le groupe constitué par :

- un élément écrou (91) externe audit corps dis-
tal (40) par rapport audit corps central (10) ;
- un élément écrou (91) comprenant une partie
bride (95) externe audit corps distal (40) par rap-
port audit corps central (10), comprenant une
partie d’extension (93) comportant une partie
écrou (93’) disposée de manière à s’engager
avec ladite tige filetée (50’), ladite partie d’ex-
tension (93) comportant sensiblement une mê-
me longueur (L) que la longueur de translation
de ladite tige filetée (50’) lors du passage de
ladite configuration fermée à ladite configuration
ouverte desdites mâchoires (21,22,23,24) ;
- un élément écrou (91) intégré dans ledit corps
distal (40) ;
- un élément écrou (91) intégré dans ledit corps
distal (40) comprenant une partie d’extension
(93) comportant une partie écrou (93’) disposée
de manière à s’engager avec ladite tige filetée
(50’), ladite partie d’extension (93) comportant
sensiblement une même longueur (L) que la lon-
gueur de translation de ladite tige filetée (50’)
lors du passage de ladite configuration fermée
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à ladite configuration ouverte desdites mâchoi-
res (21,22,23,24).

5. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, ledit système d’actionnement (50)
comprenant une tige filetée (50’), conçue pour tour-
ner autour de ladite direction longitudinale (11), ledit
corps distal (40) étant associé à un élément écrou
distal (91), ledit corps central (10) étant associé à un
élément écrou central (92), lesdits éléments écrou
distal et central (91,92) étant conçus pour se trans-
later le long de ladite direction longitudinale (11) et
pour amener lesdites mâchoires (21,22,23,24) à ef-
fectuer ledit déplacement de ladite configuration fer-
mée à ladite configuration ouverte par une rotation
de ladite tige filetée (50’).

6. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 4, ladite tige filetée (50’) comprenant
une première partie filetée (51) conçue pour s’enga-
ger avec ledit élément écrou central (92), une se-
conde partie filetée (55) conçue pour s’engager avec
ledit élément écrou distal (91), lesdites première (51)
et seconde (55) parties filetées comportant un rap-
port entre les pas de filetage respectifs (P) égal à 1:2.

7. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, lesdites charnières (21a
22a,23a,24a) et lesdits premiers points de charnière
(61a,62a,63a,64a) et lesdits seconds points de char-
nière (61b,62b,63b,64b) étant des dispositifs de con-
trainte en plastique constitués de portions de maté-
riau pliable.

8. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, lesdits corps proximal (30), distal
(40) et central (10) étant des corps tubulaires.

9. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, ledit corps central (10), ledit corps
proximal (30), ledit corps distal (40), lesdites tiges
de liaison (61,62,63,64) et lesdites mâchoires proxi-
males et distales (21,22,23,24) étant deux moitiés
symétriques conçues pour être reliées le long d’un
plan longitudinal contenant ladite direction longitu-
dinale (11).

10. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, lesdites tiges de liaison
(61,62,63,64) comportant une longueur sensible-
ment égale à la distance entre ledit second point de
charnière (61b,62b,63b,64b) desdites mâchoires
(21,22,23,24) et ladite seconde extrémité desdites
mâchoires (21,22,23,24).

11. Dispositif inter-épineux de spondylodèse (1) selon
la revendication 1, ledit système d’actionnement (50)
comprenant un élément tirant (50") comportant une

extrémité (53) conçue pour s’engager avec ledit
corps distal (40), ledit élément tirant (50") étant con-
çu pour être tiré de manière à tirer à son tour ledit
corps distal (40) vers lesdits corps central (10) et
proximal (30).

12. Système d’un dispositif inter-épineux de spondylo-
dèse selon l’une quelconque des revendications pré-
cédentes et d’un dispositif d’introduction (200),

ledit dispositif d’introduction (200) comprenant
un tube d’introduction (202) conçu pour être in-
séré entre deux apophyses épineuses (100,
110), ledit tube d’introduction (202) comprenant
une extrémité distale (204), ledit tube d’introduc-
tion (202) étant conçu pour guider ledit dispositif
inter-épineux de spondylodèse jusqu’à ce que
ledit dispositif inter-épineux de spondylodèse
dépasse de ladite extrémité distale (204) dudit
tube d’introduction (202),
caractérisé en ce que
ledit tube d’introduction (202) comprend deux
ailes rigides (206,207) s’étendant depuis ladite
extrémité distale (204), lesdites ailes rigides
(206,207) étant orientées de manière à ce que,
lorsque ledit dispositif inter-épineux de spondy-
lodèse dépasse de ladite extrémité distale
(204), ledit dispositif inter-épineux de spondylo-
dèse puisse être déplacé librement de ladite
configuration fermée (A) à ladite configuration
ouverte (B) dans ledit plan de spondylodèse pré-
défini (π) contenant ladite direction longitudinale
(11), et lesdites ailes rigides (206,207) sont dis-
posés parallèlement audit plan de spondylodè-
se prédéfini (π).

13. Système d’un dispositif inter-épineux de spondylo-
dèse et d’un dispositif d’introduction (200) selon la
revendication 12, lesdites ailes rigides (206,207)
comportant une largeur prédéfinie (W), et ledit corps
central (10) comportant une hauteur prédéfinie (H)
dans ledit plan de spondylodèse (π), ladite largeur
(W) desdites ailes rigides (206,207) étant sensible-
ment égale à ladite hauteur (H) dudit corps central
(10), de sorte que lesdites ailes rigides (206,207)
fonctionnent comme un espaceur entre deux apo-
physes épineuses adjacentes (100,110) lorsque le-
dit dispositif inter-épineux de spondylodèse est ame-
né à dépasser de ladite extrémité distale (204).

14. Système d’un dispositif inter-épineux de spondylo-
dèse et d’un dispositif d’introduction (200) selon la
revendication 12, comprenant également un outil de
limage (220) disposé de manière à être reçu de façon
coulissante à l’intérieur dudit tube d’introduction
(202) et de manière à faire saillie entre lesdites deux
ailes rigides (206,207) de façon à former une voie
de passage pour ledit dispositif inter-épineux à tra-

29 30 



EP 3 768 180 B1

17

5

10

15

20

25

30

35

40

45

50

55

vers les tissus biologiques, en particulier au moins
ledit corps central (10) dudit dispositif inter-épineux
de spondylodèse comporte une section transversale
rectangulaire, et ledit tube d’introduction (202) com-
porte une section transversale rectangulaire conçue
pour guider de façon coulissante ledit dispositif inter-
épineux de spondylodèse, en particulier ledit outil de
limage (220) comporte une section transversale rec-
tangulaire, une première paire de faces opposées
dudit outil de limage (220) comprenant des surfaces
abrasives (222), tandis qu’une seconde paire de fa-
ces opposées dudit outil de limage (220) comprenant
des surfaces lisses (224).

15. Système d’un dispositif inter-épineux de spondylo-
dèse et d’un dispositif d’introduction (200) selon la
revendication 12, ledit corps central (10) dudit dis-
positif inter-épineux de spondylodèse comportant un
repère (60), et au moins l’une desdites ailes rigides
(206,207) dudit tube d’introduction (202) comportant
un trou (260), ledit trou (260) étant disposé de ma-
nière à ce que, lorsque ledit dispositif inter-épineux
de spondylodèse dépasse complètement de ladite
extrémité distale (204), ledit repère (60) et ledit trou
(260) soient alignés et ledit repère (60) soit visible
par un appareil d’imagerie à travers ledit trou (260).
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