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Description

BACKGROUND

1. Technical Field

�[0001] The present disclosure generally relates to a
surgical apparatus and associated methods for fusing
two adjacent bone structures such as vertebrae of the
spine using an anterior or posterior interbody approach.

2. Background of the Related Art

�[0002] The deterioration of a body joint such as an in-
tervertebral disc causes the joint space to undergo de-
generative changes including narrowing of the joint
space and stiffening of the joint. This degeneration of the
joint space may lead to mechanical instability of the joint
and become severely painful. When no other alternative
treatment suffices to stop the disabling pain the joint may
have to be fused together.
�[0003] The fusion process for intervertebral discs typ-
ically requires surgically altering the joint surfaces with
removal of the articular cartilage and internal tissues at-
tached to the bone. A mechanical device and/or bone
material is inserted into the joint to cause the two formerly
moving surfaces to fuse or bridge together via the insert-
ed device or bone. Due to various natural effects, bone
fusions grow slowly. As such, the bony union may require
a period of several weeks or months of bone ingrowth to
have sufficient strength to support normal joint loading.
The healing period is of course dependent upon such
factors as the patient’s age, the location of the joint, the
forces applied to the joint and the rate by which the bony
union progresses in the particular patient. A successful
fusion demands that the bone structure of the one bony
component of the joint grow together with the bone struc-
ture of the second bony component of the joint thereby
creating a solid union between these two bony compo-
nents.
�[0004] All bones are composed of cortical and cancel-
lous portions, the cortical portion being a thin, hard outer
shell and the cancellous portion including an internally
soft material. It is known that the most successful fusion
promoting substance to be inserted between the two joint
components is cancellous or soft bone taken as a graft
from a donor site within the patient’s body. This soft bone
constitutes an autograft and contains growth promoting
substances and biochemical materials which accelerate
the rate of growth and quality or solidity of the resultant
bone fusion. Further, the bone graft material must be
supported and stabilized so that it is not subjected to
motion or dislocation. During the growth of the bone fu-
sion, a space less than 200PM between the bone com-
ponents and the fusion material will inhibit good bone
growth. However, a space of this size or larger permits
the ingrowth of fibrous tissue causing the resulting fusion
to be poor in strength or to fail to fuse altogether. Along

the same lines, motion within the fusing joint or between
the bone graft particles will also inhibit bone growth and
subsequently inhibit a secure attachment of the bone
graft particles to the joint’s bony components. In addition,
the bone graft material must be brought into contact with
a bleeding or vascularized surface of the bone joint to be
fused. Since the cancellous inner bone has good intrinsic
circulation which is vital to fusion growth, the outer cortical
bone must be cut or ground away such that the vascu-
larized cancellous inner bone is exposed and bleeding.
It is to this bleeding or vascularized surface that the bone
graft is applied.
�[0005] Proper bone fusion requires that the bone graft
material be held firmly in place within the joint space with-
out any excess movement throughout the fusion process.
Many methods and devices have been devised to secure
the bone graft firmly in place as well as to secure the
bony components of the joint in the desired position as
the bony fusion slowly develops. Conventional prior art
fusion devices are not suitable for the requirements for
which the disclosure has been developed. For example,
U.S. Patent No. 4,961,740 to Ray et al. discloses an in-
terbody cage having an internal cavity with an inner sur-
face and an outer surface. A pair of these devices is
screwed into parallel round cavities drilled into the adja-
cent end plates of the vertebral disk bodies. These cav-
ities traverse the end plates of each vertebra penetrating
into their cancellous bony vertebral substance. The cav-
ities are then tapped and tight fitting metal cages are
screwed into the cavities. The cages hold the bone graft
and the vertebral bodies firmly in place. Perforations that
face the vertebrae are abundant, up to 70 % of the outer
surface, but the lateral sides of the cages that face the
disc space interposed between the vertebrae are blocked
against possible soft tissue ingrowth. Such circular fusion
devices must penetrate through the cartilaginous verte-
bral end plate and into the spongy bone of the vertebral
body in order for the bone graft material to grow into the
vertebral body and create a solid fusion.
�[0006] The physical shape, namely the height, of a de-
generative vertebral disk is dependent upon its actual
state of degeneration. In the less degenerated disc, the
diameter of the circular fusion cage must be increased
to conform with the disk shape. The maximum diameter
of a single cage that can be accepted in a given disc joint
is limited by the space between the facet joint or pedicle,
laterally, and the posterior disc midline. Thus, there is a
limit to which the cage can effectively span the disc in
relation to the disk height required and the disk posterior
width available. The fusion device of the disclosure al-
lows for an increase in height without a resulting con-
comitant increase in width.
�[0007] For successful fusion growth development, the
recipient bone surfaces must have the cortical or hard
surface portion removed. Beneath this hard surface, the
cancellous or soft inner portion of the bone, containing
its own circulation will then be exposed to the placement
of fusion inducing substances such as cancellous or soft
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bone from another human (allograft) or from the same
patient (autograft). When these fusion inducing sub-
stances are first placed within the recipient bone, they
have little cohesive strength and therefore are very soft
and loosely packed. Therefore, a number of devices and
appliances have been developed to hold the bony seg-
ments in place under conditions of normal spinal activity
and daily stresses. The bone graft material being placed
between these segments will slowly reunite the seg-
ments. Such devices are not, by themselves, intended
to permanently secure immobility of the segments, since
bone ingrowth is required to produce the stable fusion.
�[0008] Dependency on any non-�uniting device as the
sole stabilizing element may ultimately fail due to the de-
velopment of mechanical transitions between the bone
and the device which will lead to a structural failure of
the bone.
�[0009] Fusion bone material placed between vertebral
bodies has been described for some years, but more
recently the development of pedicle screw fixation and
posterolateral instrumentation has become increasingly
popular because of the improvement in percentage fu-
sion rate as compared to the earlier interbody fusion
methods. However, the pedicle screw technique has
been fraught with a number of problems, particularly re-
lated to the patient’s safety. Most recently, interbody fu-
sion methods utilizing a bone container, such as a thread-
ed fusion cage, have become increasingly popular be-
cause of the improvement in safety and efficacy over
other methods and because of lower incidences of com-
plications.
�[0010] The interbody fusion method is known to be a
more efficient technique as compared to methods where
bone material is placed around the outside of the verte-
bral bodies. The interbody fusion is at the center of motion
of the spinal segment and requires the least volume of
bone to effect a good bone fusion. Further, the fusion
enhancing bone material is nearly surrounded by the cor-
tical and/or cancellous bone of the vertebrae which pro-
vides good nutrition for the fusion growth. For bone ma-
terial which is laterally placed, nutrition is usually derived
from the under surface of the surrounding muscle which
is vascularized during the insertion of the fusion device.
�[0011] The use of cylindrical interbody fusion devices
are simpler and safer to implant than are rectangular
bone grafts or fusion enhancing devices. To implant a
pair of threaded cylindrical fusion devices by a posterior
approach, the disc space is entered via two parallel pen-
etrations, one on either side of the central spinous proc-
ess. Two holes are then drilled or tapped into the inter-
posed disc space and into the adjacent surfaces of the
vertebral bones so as to accommodate the two parallel
hollow cages. In the case of implanting a pair of threaded
cylindrical fusion devices by an anterior approach, two
holes are drilled or tapped in close proximity. Screw
threads are then cut into the recipient bone bed. The
screw threads penetrate into each of the vertebral bodies
by a distance of about 3 mm which is sufficient to permit

direct contact with vascularized cancellous portions of
the vertebrae.
�[0012] The implantation of a pair of fusion devices is
important for stability of the joint space but the method
for inserting them must abide by certain anatomical lim-
itations. For example, a singular implant of large diameter
of more than 18 to 20 mm cannot be implanted by a pos-
terior approach since the nerves cannot be retracted far
enough from either side of the midline to permit such a
large device to be safely inserted. The excessive nerve
retraction required could readily lead to a nerve stretch
injury with damage to nerve function resulting in postop-
erative severe pain or partial paralysis. Although a range
of diameters of the inserts must be available to accom-
modate disc spaces of different height, fortunately, it has
been found that only two different lengths (21 mm and
26 mm) of the implants are needed to accommodate the
normal range of vertebral sizes.
�[0013] The height of the disc space determines the di-
ameter of the insert to be implanted. The distance be-
tween the pedicles, from side-�to- �side across the disc
space of the vertebral body ranges from about 30 mm to
45 mm in different sized patients. This distance limits the
transverse space available to one or more implants. How-
ever, the entire width between the pedicles cannot be
used since the vertebrae are oval shaped and the corners
of the implants cannot extend outside the vertebral body
oval. To do so would otherwise damage or endanger im-
portant nerves or major blood vessels that closely ap-
proximate the vertebrae. Thus, the combined diameters
of a pair of implant devices cannot be wider than about
6 mm less than the overall vertebral body width along
the disc level. Therefore, the available practical width us-
able for a pair of cylindrical implants ranges from about
24 mm to 39 mm. Since each cylindrical implant device
must penetrate about 3 mm into each vertebral body so
as to contact the cancellous portion of the bone, a disc
height equaling or exceeding about 12 mm would require
each cylindrical device to be about 18 mm to 20 mm in
diameter. However, a pair of such sized devices cannot
physically be accepted into a side- �to- �side arrangement
width of the intervertebral disc space. As such, a trans-
versely narrow vertebral segment having a high disc deg-
radation space cannot accommodate two parallel cylin-
drical implants. Clearly, an improved implant having the
ability to increase vertical height without the associated
increase in width is needed in the art.
�[0014] In order for an interbody fusion device to be
stable once implanted within the disc space, it is neces-
sary that the device and its implantation technique stretch
the anulus fibrosus, the ligamentous band surrounding
the outer portion of the disc. The effective elastic recoil
effect of this tough ligament plus the patient’s body weight
and paravertebral muscle tone, collectively, apply con-
siderable force from both vertebral bodies through the
implanted fusion implant, thereby stabilizing the device
within the intervertebral space. Further, a pair of such
cylindrical implants parallelly placed into the disc space
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provides important segmental stability as the bone fusion
grows. This stability must withstand normal lateral flex-
ion- �extension and torsional forces applied to the seg-
ment. A singular cylindrical implant may provide consid-
erable torsional and flexion- �extension stability when im-
planted parallel to the front- �back axis of the disc space,
but would not provide adequate stability in lateral side-
to-�side bending as the segment would hinge over the
implant.
�[0015] The collapse of an implanted cylinder is pre-
vented by two mechanisms, first, the arc of the cage
pressing into the vertebral bone includes a distinct com-
pression strength. Secondly, the greater diameter of the
implanted cylindrical fusion device is wider than the hole
bored into the two vertebrae, that is, the maximum width
of the device lies in the disc space inside the vertebral
end plates. Therefore, for such a device to further pen-
etrate into either end plate it must stretch the end plate
cortical bone. This portion of the cortical bone is the
strongest portion of the vertebral body and resists such
stretching forces. In actual clinical applications, the im-
plant cages have penetrated into the vertebral bodies by
less than 1 mm. The intactness of the cortical edge of
the end plate is therefore important to prevention of the
collapse of the vertebrae around the implants. A substan-
tial loss in disc space height would be detrimental to the
posterior ancillary structures of the spinal segment in-
cluding the anulus, facet joints and ligaments.
�[0016] A spherical, expandable spinal implant is dis-
closed in U.S. Patent No. 5,059,193 to Kuslich. The Kus-
lich implant includes deformable ribs which may be ex-
panded outwardly once installed inside the prepared disc
space. As a spherical implant, however, it is inherently
unstable as was ball bearing type implants disclosed by
U. Fernstrom in 1966. The Fernstrom device, intended
as an artificial disc, proved to be a non-�functional device
and most of the several hundred devices implanted had
to be later removed.
�[0017] A spine fusion implant having an oval contour
is disclosed in U.S. Patent Nos. 5,458,638 and 5,489,308
to Kuslich et al. The Kuslich et al. implants include slots
along its outer periphery towards the vertebral bodies.
The side walls are blocked against invasion of disc ma-
terial as was described in the literature by Ray. The oval
shaped insert requires the drilling of three adjacent holes
such that the height is at least twice the width. This con-
cept addressed the same limitations in disc width space
versus disc height space as discussed above. The Kus-
lich et al. implants are not expandable and any potential
combination of increased height plus expandability are
not disclosed by the Kuslich et al. references.
�[0018] Furthermore, the Kuslich et al. patents disclose
that the semicylindrical arcuate ribs are not tapered for
the purpose of prevention of expulsion or pullout after
insertion into the prepared disc space, but rather to pro-
mote ease of insertion without concern for expulsion ex-
cept as may be provided by the settling of vertebral
spongy bone into the slots between the ribs.

�[0019] WO 91/06266 discloses surgically implanting
fusion cages between adjacent low- �back vertebrae by
an anterior approach. The implant comprises a first and
a second fusion cage which include means for allowing
said fusion cages to be positioned adjacent to each other.
�[0020] The expandable non-�threaded spinal fusion de-
vice of the disclosure overcomes the difficulties de-
scribed above and affords other features and advantages
heretofore not available.

SUMMERY

�[0021] The device disclosed herein provides a series
of resilient supporting arches which act as spacers be-
tween the two vertebral bodies, but also permit a simple
partial collapse of about 1 mm of soft bone into the spaces
between the arches. These arches preferably have par-
allel slots machined perpendicular to the long access of
the implanted device. After insertion of the device, a com-
bination of body weight and muscular contractions ap-
plied across the vertebrae and device serve to allow the
vertebral bone to descend or sink into the parallel slots
of the device. The vertebral bone will descend or sink
across the device to a point that will allow fusion promot-
ing substance, i.e. bone material or any of the well known
substitutes such as bone morphologic protein, hydroxya-
patite or bone growth factor, placed within the slotted
arches to be brought into contact with the bone of the
vertebral body. Furthermore, the device can be made in
a narrow range of sizes since the two halves of the device
are placed into a hole bored between the vertebral bodies
and then the halves of the device are forced apart to
penetrate into the softer bone of the vertebral spongiosa
or cancellous bone. Thus, both the width and height of
the devices are separately controlled.
�[0022] The cortical portion of the juxtaposed end plate
of the vertebra is cut away by a drilling process thereby
forming the hole which will accommodate the two halves
of the slotted cage. An insertion tool or spreading device
delivers the two halves of the cage inside the hole and
then spreads the two halves apart to force the parallel
ribs of the cage into the recipient soft bone.
�[0023] The spreading device elevates and/or sepa-
rates the two halves of the cage until the outer anulus of
the cage becomes abutted tightly against the receiving
bone and capable of exerting sufficient counter force to
stabilize each of the slotted cages. While being spread
apart by the spreading device, notched rod- �like spacers
of various heights may then be inserted into the lateral
stabilizing structures or channels of each cage. Once the
notched spacers are inserted, the spreading device is
released and removed from within the two halves of the
cage. At this time, the recoil force of the outer anulus of
the cage will force the lateral portions of each cage
against the spacers further stabilizing them.
�[0024] In addition, the insertion tool is capable of mov-
ing either one of the cage halves further out of or further
into the drilled holes of the vertebral body in order to
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compensate for any slippage between the two vertebral
bodies which may have occurred as a result of injury or
degeneration. Once the two halves of the cage are situ-
ated in the drilled holes of the vertebral body, the insertion
tool can then be used to correct the slippage and align-
ment before the notched spacers are placed. After prop-
erly aligning the vertebral bodies, the notched spacers
are inserted and positioned along the lateral stabilizer
channels of the cage. The insertion or spreading tool is
then removed allowing the recoil of the outer anulus of
the cage to force the ribs of the slotted arches into the
bone, thereby stabilizing the now corrected displacement
of the vertebral bodies.
�[0025] This unique system, therefore, allows for an as-
sortment of diameters of the cages to satisfy a wide va-
riety of heights of the disc spaces. Other objects and
advantages of this structure will become apparent from
the following detailed description and from the appended
drawings in which like numbers have been used to de-
scribe like parts throughout the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0026] Preferred embodiments of the present disclo-
sure are described herein with reference to the drawings
wherein:�

FIG. 1 is a view from the posterior aspect of two
adjacent vertebral bodies and the fusion implant de-
vice of the disclosure;
FIG. 2A is a view from a lateral aspect illustrating
two adjacent misaligned vertebrae;
FIG. 2B is a view from a lateral aspect illustrating
two correctly aligned vertebrae using the fusion im-
plant device of the disclosure;
FIG. 3A is a cross- �sectional view of the slotted two
fusion implant halves and lateral stabilizers;
FIG. 3B is a cross- �sectional view of various sized
notched spacer rods;
FIG. 4 is a longitudinal cross-�section of the two slot-
ted fusion implant halves and a corresponding spac-
er rod;
FIG. 5 is an exploded isometric view of the slotted
fusion implant halves and the insertion- �distraction
tool;
FIG. 6 is a side planar view of the insertion-�distraction
tool in the closed position;
FIG. 7 is a side planar view of the insertion-�distraction
tool in the open position;
FIG. 8A is a view illustrating an alternative embodi-
ment of the insertion-�distraction tool tip;
FIG. 8B is a view illustrating an alternative embodi-
ment of the insertion-�distraction tool tip; and
FIG. 9 is a view illustrating the slotted fusion implant
halves encasing a core of the bone fusion inducing
substance.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

�[0027] The preferred embodiments of the apparatus
and methods disclosed herein are discussed in terms of
orthopedic spinal fusion procedures and instrumentation.
It is envisioned, however, that the disclosure is applicable
to a wide variety of procedures including, but, not limited
to ligament repair, joint repair or replacement, non-�union
fractures, facial reconstruction and spinal stabilization.
In addition, it is believed that the present method and
instrumentation finds application in both open and mini-
mally invasive procedures including endoscopic and ar-
throscopic procedures wherein access to the surgical site
is achieved through a cannula or small incision.
�[0028] The following discussion includes a description
of the spinal fusion implant utilized in performing a spinal
fusion followed by a description of the preferred method
for spinal fusion in accordance with the present disclo-
sure.
�[0029] In the discussion which follows, the term "prox-
imal", as is traditional, will refer to the portion of the struc-
ture which is closer to the operator, while the term "distal"
will refer to the portion which is further from the operator.
�[0030] Referring now to the drawings in which like ref-
erence numerals identify similar or identical elements
throughout the several views, FIGS. 3-5 and 9 illustrate,
in perspective, the fusion implant device of the disclo-
sure. Fusion implant device 5 is contemplated to be a
self- �tapping implant, i.e., the implant is intended to be
inserted within a preformed bore in adjacent bone struc-
tures, e.g., adjacent vertebrae, without necessitating tap-
ping of an internal thread within the bone structures prior
to insertion. Fusion implant device 5 is preferably fabri-
cated from a suitable bio-�compatible rigid material such
as titanium and/or alloys of titanium, stainless steel, ce-
ramic materials or rigid polymeric materials. It is also con-
templated that fusion implant device 5, at least partially,
be fabricated of bioabsorbable materials.
�[0031] With reference to FIG. 1, disk vertebrae 1, 2
and an implanted fusion implant device 5 according to
the disclosure is shown. A posterior aspect of the two
adjacent vertebral disks 1, 2 include a pair of fusion im-
plants 5 containing inserted rod-�like spacer inserts 16,
17, 18 and bone fusing material 27 contained therein.
The fibers of the ligamentous anulus 3 and the bilateral
laminectomies are preformed through the posterior bony
structures 4 which surround the fusion implants 5.
�[0032] As is best depicted in FIGS. 2A and 2B, verte-
brae disc 6 is misaligned with respect to vertebrae disc
7 in that disc 6 has slipped forward relative to disc 7. The
direction of force necessary to correct the slippage is
shown by the opposing arrows near the ligamentous an-
ulus space between the vertebral discs. With the use of
the fusion implant device 5 and methods disclosed in the
disclosure, it is possible to correct such misaligned discs
as is shown in FIG. 2B. Vertebrae discs 8 and 9 are cor-
rected relative to each other with the use of the fusion
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implant device 5 and are now in proper anatomical align-
ment.
�[0033] With reference to FIGS. 3A and 3B, the fusion
implant device 5 includes slotted fusion implant halves
10 and their respective lateral stabilizers 12 to which the
arches of the fusion implant device 5 are provided in the
form of spaced apart slotted ribs 11. The union of the
slotted fusion implant halves 10 form a fusion cage 34,
as is shown in FIG. 9. As shown in FIG. 3A, the lateral
stabilizers 12 include a semi-�circular outer periphery,
however, the lateral stabilizers 12 could also include a
less arcuate or horizontal outer periphery thereby allow-
ing the cortical plates to rest upon the lateral stabilizers
and further prevent the lateral collapse of the vertebral
bodies. Notches 15 line the interior portion of the lateral
stabilizer portions 12 along the lateral stabilizer channels
14. The notches 15 of the lateral stabilizers 12 corre-
spondingly engage with notches 20 of the various sized
rod spacers 16, 17, 18 when inserted into the lateral sta-
bilizer channels 14. It is to be contemplated that the
notches 15 of the lateral stabilizer portions 12 and the
notches 20 of the spacers 16, 17, 18 can include like
engagement apparatuses such as threads, ribs, teeth or
facets. The space 13 between the lateral stabilizer por-
tions 12 is spread apart to accommodate the various
heights of spacers 16, 17, 18. In operation, the notches
15 of the lateral stabilizers 12 engage the notches 20 of
the spacers 16, 17, 18 and form a single unitary cage 34.
The spacers 18 include lateral shoulders 19 which are
designed to resist collapse of the fusion implant cage 34
when under a crushing force. After the two implant halves
10 of the fusion implant device 5 have been used to cor-
rect the slippage between two vertebrae, the crushing
force applied between the notches 15 of the stabilizers
12 and the notches 20 of the spacers 16, 17, 18 will not
allow the two vertebra from slipping back into the original
misaligned or abnormal position. The spacer inserts 16,
17, 18, as well as the fusion implant halves 10 may also
be made of a bioabsorbable material so that they will
slowly dissolve as the bone fusion between the two ver-
tebral bodies continues to grow. In doing so, the spacer
inserts 16, 17, 18 will slowly transfer the forces resisting
collapse back to the resulting bone graft or fusion. Thus,
as the bone graft or fusion continues to grow, it will grad-
ually take over the load forces and thereby enhance the
growth and overall strength of the resultant graft or fusion.
�[0034] As is best depicted in FIG. 4, the mating rela-
tionship between the spacer 16 and the two fusion im-
plant halves 10 is shown. The two fusion implant halves
10 include ribs 11 having sloped surfaces 30 designed
to prevent expulsion or pullout of the fusion implant
halves 10 under force. The sloped surfaces 30 of the ribs
11 may vary in degree to a slope which is dependent
upon the amount of force expected to act upon the in-
serted fusion device 5. Once chosen for appropriate
height, spacer 16 showing notches 20 is inserted into the
space 13 between the lateral stabilizer portions 12. Spac-
er 16 including notches 20 will then be matingly fitted with

the notches 15 of the lateral stabilizer portions 12.
�[0035] With reference to FIGS. 5-7, insertion-�distrac-
tion tool 21 is designed to accommodate the various po-
tential lengths of fusion implant halves 10. Insertion-�dis-
traction tool 21 includes limit stops 22 which prevents
tool 21 from being over inserted into the fusion implant
halves 10. The tool 21 includes lateral retaining ribs 23
which are designed to grab the internal portions of slotted
ribs 11 of fusion implant halves 10. The lateral retaining
ribs 23 allow for the insertion- �distraction tool 21 to be
displaced relative to each other in order to permit rea-
lignment of slippage of one vertebra disc relative to an-
other vertebrae disc.
�[0036] The insertion-�distraction tool 21, as shown in
FIG. 6, includes handles 25 which are normally displaced
apart from one another when the insertion-�distraction tool
21 is in a resting or spread apart position. In this resting
position, the tool tips 24 are positioned closed so that the
tool 21 may be inserted within the fusion device halves
10. In operation, tool tips 24 are inserted within the fusion
device halves 10 until limit stops 22 abut against a prox-
imal slotted rib 11. The central hinge point 26 of tool 21
defines the motion of the handles 25 moving extension
mass 29 of the tips 24 around hinge points 27 which
causes spreading apart or closing of the tips 24. Two
cross members 28 articulate with extension masses 20
to maintain tips 24 parallel with respect to one another
when being spread apart by the actuation of handles 25.
�[0037] The insertion-�distraction tool 21, as shown in
FIG. 7, includes handles 25 which are in a closed position
and tips 24 which are spread apart in a parallel relation-
ship. In this position, the tips 24 are used to spread the
fusion implant halves 10 in a manner parallel to the cor-
tical end plates of the vertebral bodies. A means to shift
the location (not shown) of the hinge point 26 would allow
the tips 24 to open in a slightly non-�parallel fashion as
may be needed for the final positioning of the fusion im-
plant halves 10. A ratchet locking means (not shown) to
hold the handles 25 in the desired position can be pro-
vided to maintain the spreading of the vertebral disc
space as the fusion implant halves 10 are positioned.
�[0038] With reference to FIGS. 8A and 8B, alternate
embodiments of the insertion-�distraction tool 21 are
shown. A single pair of broad tips 31 can be used to
spread the central core of the fusion implant halves 10
into the vertebral bone. In an alternative embodiment, a
dual pair of narrower tips or blades 32 can be used within
the lateral stabilizer channels 14 to spread the fusion
implant halves 10. The blades 32 include a central bow
33 which are designed to permit the passage of a central
core preform of fusion inducing substance 27.
�[0039] A pair of slotted fusion implant halves 10 includ-
ing supporting ribs 11 and lateral stabilizer shoulders 12
are shown in FIG. 9. The insertion-�distraction tool 21 with
paired tips 24 or 31 or 32, as discussed above, engages
the notches 15 of the lateral stabilizers 12 on both sides
of the fusion implant halves 10 spreading them apart to
permit the insertion of a preformed porous solid core of
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fusion inducing substance 27. The porous core 27 may
be preformed so that semicircular ridges on the external
periphery of the porous core 27 project into and out of
corresponding slots 28 between the ribs 11 of the fusion
implant halves 10. The porous core 27 is of sufficient
strength to withstand the compressive forces between
the vertebral bodies as the fusion of the bones develops.
Porous cores 27 of various sizes are used to accommo-
date various disc heights. A temporary spacer porous
core (acting simply as a spacer) may be initially placed
on one side of the vertebral bodies for partial spreading
of the disc space. The second vertebral side will then
receive a full height porous core 27. Finally, returning to
the first side of the vertebral bodies, the temporary spacer
porous core is removed and a permanent porous core
27 is placed within the disc space between the fusion
implant halves 10. For further stabilization, if needed, ap-
propriately shaped rods, screws or other similar spacing-
type apparatuses may be driven into the lateral stabilizer
channels 14 and driven along the length of the stabilizers
12 to add the needed stabilization throughout the implant
procedure.
�[0040] A preferred embodiment of the present fusion
implant system includes a slotted fusion implant device
5 to be implanted in and promote fusion with respect to
one or more bone structures wherein the fusion implant
system contains a bone fusion inducing substance 27,
such as bone material, bone morphologic protein, hy-
droxyapatite or bone growth factor, packed therein. Pref-
erably, the fusion implant system includes a fusion im-
plant having two halves 10 consisting of slotted arches
or ribs 11 having an outside radius and an inside radius
with deep complete perforations between the arches 11
where the outer portion and inner portion of the arches
11 become confluent. The fusion implant system also
includes lateral notched spacer rods 16, 17, 18 having a
semi-�circular outer periphery that attach along the longi-
tudinal axis of the lateral stabilizers 12 providing a base
for them. Also, dependent on the shape of the corre-
sponding lateral stabilizers 12, the spacer rods 16, 17,
18 could include a less arcuate or horizontal outer pe-
riphery. The lateral stabilizers 12 have threads or notches
15 along their internal diameters extending along the
length of the fusion implant 5. As shown in Figure 4, the
circular ribs 11 have slopes of 30 degrees to 45 degrees
relative to the longitudinal axis of the fusion implant 5
providing additional resistance to axial displacement or
expulsion of the fusion implant halves 10.
�[0041] Upon placement of both fusion implant halves
10 opposite to each other within a bore drilled between
two vertebral bodies, the fusion implant halves 10 may
be forced apart so that the circular ribs 11 are forced into
the softer cancellous bone of the vertebral bodies, thus
stabilizing the fusion implant halves 10 within each op-
posing vertebral body. Lateral stabilizers 12 containing
threads or notches 15 are used to accommodate notched
rod spacers 16, 17, 18 of various heights that are placed
after the fusion implant halves 10 are forced apart in order

to maintain the new distracted height of the vertebral bod-
ies after the fusion implant halves 10 have been implant-
ed.
�[0042] The internal cavity of the two fusion implant
halves 10 will accommodate a fusion growth inducing
substance 27 either as a preformed core or as separate
morsels and protect that substance from extrusion or col-
lapse by the semi-�circular ribs 11 of the fusion implant
halves 10. Once the fusion implant halves 10 have been
fully distracted and the semi-�circular ribs 11 have pene-
trated into the vertebral bodies, notched spacer rods 16,
17, 18 are placed laterally along the lateral stabilizers 12
wherein the notches 20 of spacers 16, 17, 18 engage the
notches 15 of the lateral stabilizers 12, thus holding the
fusion implant halves 10 firmly apart and preventing axial
displacement of the two halves 10 relative to each other’s
position.
�[0043] The fusion implant system is installed with an
insertion- �distraction tool 21 capable of separating the two
fusion implant halves 10 to the appropriate distraction
which allow for the placement of spacers 16, 17, 18 be-
fore removal of the tool. The tool 21 preferably has two
halves, as shown in Figure 5, with each half having notch-
es or prominences 23 around their diameter that engage
the internal rib structure 11 of the fusion implant halves
10 to prevent their displacement relative to the tool 21.
The two halves of the insertion-�distraction tool 21 may
be axially displaced relative to each other in order to move
the position of the fusion implant halves 10 and thereby
the now attached vertebral bodies for the purpose of re-
alignment of a displacement of the two vertebral bodies
relative to each other. The tool 21 includes jack-�like scis-
sor linkage, as described earlier, to keep the jaw-�like tool
halves and tips 24 generally parallel.
�[0044] The fusion implant system of the present dis-
closure, therefore, has the novel ability to adapt to varying
vertebral bodies as to the softness of their bone, width
of the disc space and then to allow sufficient corrective
force to permit realignment of the pathologically dis-
placed vertebra.
�[0045] In operation, the novel fusion implant system
can be implanted by the following method using a stand-
ard surgical approach as though a laminectomy or dis-
cectomy is to be performed on either side of the vertebral
body. Prior to the act of drilling bore holes into the verte-
bral bodies, the nerve structures are displaced first to
one side and then to the other side in order to avoid con-
tact with the intervertebral drill. Two bore holes are drilled
to the appropriate depth, extending at least 75 % of the
total intradiscal front to back diameter. The bore holes
should penetrate through the end plates bilaterally and
be between 1 to 3 mm in depth into the cancellous portion
of the vertebral bodies. The bore holes would normally
be between 10-14 mm in diameter. The two arched
halves 10 of the fusion implant device 5 are then mounted
on the insertion-�distraction tool 21 and inserted into one
of the drilled holes. One drill hole is fitted with the fusion
implant device 5 and then the other drill hole is similarly
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fitted. The insertion-�distraction tool 21 seats the fusion
implant device 5 deeply within the hole to a point where
the tool 21 abuts against the posterior margin of the hole,
as determined by the limit stops 22 which are machined
on the tool 21. Distraction of the tool 21 then forces the
sloped surfaces or sharpened edges 30 of the ribs 11 of
the implant halves 10 deeply into the cancellous bone.
Further, the distraction tool 21 spreads the space until
the anulus of the fusion implant device 5 is quite firmly
seated and within normal intervertebral distance. Appro-
priate elongated spacers 16, 17, 18 are then inserted into
the space 13 between the lateral stabilizers 12 engaging
small notches 15 within the lateral channels 14 to prevent
slippage of one fusion implant half 10 relative to the other
along the common axis of penetration. The height of the
spacers 16, 17, 18 is chosen to provide sufficient firmness
to the anulus where a counter force will then hold the
fusion implant halves 10 and its lateral spacers 16, 17,
18 in firm axial alignment relative to each other. The tool
21 is then released and removed allowing the full outer
anulus force to be exerted against the fusion implant
halves 10 and the spacers 16, 17, 18. The cage 34 is
then packed with an appropriate amount of bone fusion
inducing substance 27 such as an autograft or allograft.
A ceramic insert may be fitted for the cage 34 or small
portions of hydroxylapatite may be packed inside the
cage 34. This packing of the fusion inducing material 27
further provides strength so as to resist the potential col-
lapse of the cage 34 or the over penetration of the slotted
ribs 11 into the recipient bone bed.
�[0046] An additional method for the surgical procedure
would best be used on patient’s having a degenerative
or traumatic slippage of one vertebra upon the other. In
this case, the procedure would be different, in that, after
the elevation or spreading of the implant halves 10, one
portion of the insertion tool 21 would then slide inward or
outward relative to the other implant half 10 and insertion
tool 21 so that the bone into which the implant half 10
has been inserted may be realigned relative to each other
along their anterior-�posterior axes. Once repositioned,
the system should be sufficiently stable to resist re-�slip-
page or misalignment after the tool 21 has been removed.
This procedure may require that one implant half 10 be
inserted deeper relative to the other before the realign-
ment process begins. After spreading the space and forc-
ing the implant halves 10 into the recipient bone beds
the halves 10 and the attached vertebral bodies would
be appropriately repositioned. This corrected position
would be secured by effectively locking the notched por-
tions 15 of the lateral stabilizers 12 into the notched por-
tions 20 of spacer rods 16, 17, 18. The notches 20 the
spacer rods 16, 17, 18 would be forced tightly into the
corresponding notches 15 of the lateral stabilizers 12 by
the forces of the anulus recoil and body weight of the
patient. These forces would prevent the now corrected
vertebral alignment from any further slippage.
�[0047] A further method uses a spreader means to el-
evate the two sides of a semicircular fusion insert half 10

by its transverse slots 28 such that a suitable fusion core
insert 27 may be installed inside the central core of the
fusion implant cage 34. This method provides that the
lateral slots 28 be elevated while a central core insert 27
of correct height is placed within the fusion implant halves
10. This core insert 27 should be made of a porous bone
growth inducing substance to create a fusion between
the core substance and the vertebral body bone beds
which are apparent across the slots 28. This method may
use a preformed core 27 of sufficient strength to support
the vertebral load during fusion development. This cur-
rent method is in contrast with the previously discussed
method which requires the packing of morsels of fusion
inducing substance 27 after the fusion implant device 5
is placed within the vertebral bodies. Lateral transverse
notched spacer rods 16, 17, 18 may additionally be
placed if further stability is needed. The preformed insert
27 may have mating grooves to fit within the slots 28 of
the fusion implant 5 to partially fill the slots 28 and provide
additional anterior- �posterior resistance to slippage
(spondylolisthesis). When a preformed core 27 is used
having semicircular elevations to match the fusion insert
slots 28; the implant halves 10 may be independently
repositioned using the appropriate insertion- �distraction
tool 21 to correct any slippage. The mated elevations and
grooves of the preformed core 27 then serve as a means
to prevent a return to the slipped or misaligned position.
�[0048] In operation, the alternative embodiments and
methods of the fusion implant system can be implanted
by the following method using a standard surgical ap-
proach as though a laminectomy or discectomy is to be
performed on either side of the vertebral body. Prior to
the act of drilling bore holes into the vertebral bodies, the
nerve structures are displaced first to one side and then
to the other side in order to avoid contact with the in-
tervertebral drill. Two bore holes are drilled to the appro-
priate depth, extending at least 75 % of the total intradis-
cal front to back diameter. The bore holes should pene-
trate through the end plates bilaterally and be between
1 to 3 mm in depth into the cancellous portion of the
vertebral bodies. The bore holes would normally be be-
tween 10-14 mm in diameter. The lateral slots 28 of the
two arched halves 10 of the fusion implant device 5 are
then mounted on the insertion-�distraction tool 21 and in-
serted into one of the drilled holes. One drill hole is fitted
with the fusion implant device 5 and then the other drill
hole is similarly fitted. The insertion-�distraction tool 21
seats the fusion implant device 5 deeply within the hole
to a point where the tool 21 abuts against the posterior
margin of the hole, as determined by the limit stops 22
which are machined on the tool 21. Distraction of the tool
21 then forces the sloped surfaces or sharpened edges
30 of the ribs 11 of the implant halves 10 deeply into the
cancellous bone. Further, the distraction tool 21 spreads
the space until the anulus of the fusion implant device 5
is quite firmly seated and within normal intervertebral dis-
tance. A preformed core 27 of appropriate size is then
inserted into the central cavity of the fusion implant device
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5. This core exerts force against the ribs 11 of the slotted
fusion insert halves 10 which in turn force the ribs 11 into
the vertebral bone bed. The correct height of the core
provides sufficient firmness to the anulus where a counter
force will then hold the fusion implant halves 10 in firm
axial alignment relative to each other. The tool 21 is then
released and removed allowing the full outer anulus force
to be exerted against the fusion implant halves 10 and
the preformed core 27.
�[0049] When the relationship between the two adja-
cent vertebral bodies is considerably altered, any of the
procedures above may be performed incrementally. That
is, part of the needed correction or realignment may be
performed temporarily on one side with the placement of
an intermediate sized spreading or correcting insert. That
first side with its intermediate correction is then tempo-
rarily abandoned while a fully correcting insert is perma-
nently placed on the second side. Then, returning again
to the first side, the temporary partial correcting insert is
removed and replaced with a permanent insert equal to
the one on the second side, thereby fully correcting or
realigning the two vertebrae. Effectively, this method per-
mits a more gradual change in the misalignment which
at times may be necessary as the collagen fibers of the
ligamentous anulus of the disc sometimes stretch slowly
and an initial attempt at full correction on only the first
side may cause tearing of these fibers or fracture of the
vertebral bone.
�[0050] It will be understood that various modifications
may be made to the embodiments disclosed herein. For
example, the fusion implant device may incorporate more
than two fusion implant sections within a single bore or
the external ribs may include a pointed edge with a slope
greater than 45 degrees.� Therefore, the above descrip-
tion should not be construed as limiting, but merely as
exemplifications of preferred embodiments. Those
skilled in the art will envision other modifications within
the scope of the claims appended hereto.

Claims

1. A non-�threaded fusion implant system to be implant-
ed in and promote fusion within one or more bone
structures, wherein the fusion implant system can
be packed with a bone fusion inducing substance,
the fusion implant system comprising:�

a fusion implant (5) comprising two halves (10),
each half including arches (11) having an out-
side portion and an inside portion, wherein the
outside portion and the inside portion meet at a
confluent edge;
lateral stabilizers (12) positioned along a longi-
tudinal axis of each fusion implant half (10), the
lateral stabilizers (12) having notches or threads
(15) along an internal periphery along the longi-
tudinal axis;

slotted spacers positioned along the longitudinal
axis of the lateral stabilizers; and wherein the
confluent edges of the arches include a slope
between 30 and 45 degrees relative to the lon-
gitudinal axis of the fusion implant halves (10).

2. The non- �threaded fusion implant system according
to claim 1, wherein the halves (10) of the fusion im-
plant (5) may be positioned within a bore within the
bone structures and wherein the halves (10) are
adapted to be forced apart so that the arches (11)
are pressed into soft surrounding bone of the bone
structures.

3. The non- �threaded fusion implant system according
to claim 2, further comprising notches or threads (15)
along a portion of the outer periphery of the slotted
spacers, and wherein the slotted spacers are posi-
tioned within the lateral stabilizers (12) to maintain
a desired distracted and axial position between the
fusion implant halves (10).

4. The non- �threaded fusion implant system according
to claim 3, further comprising a protective cavity
formed between the fusion implant halves (10) once
in the distracted and axial positions, the bone fusion
growth inducing substance being receivable with the
protective cavity.

5. The non- �threaded fusion implant system according
to claim 3, further comprising an insertion tool (21)
having a tip section which is capable of the forcing
apart of the fusion implant halves (10) so that the
slotted spacers may be positioned within the lateral
stabilizers (12).

6. The non- �threaded fusion implant system according
to claim 5, wherein the tip of the insertion tool (21)
further includes notches to engage the fusion implant
halves (10) between the arches to thereby prevent
the fusion implant halves (10) from being displaced
with respect to the insertion tool during the position-
ing of the fusion implant halves (10) within the bore.

7. The non- �threaded fusion implant system according
to claim 5, wherein the tip section of the insertion
tool (21) further includes dual tips separated along
a longitudinal axis of the insertion tool, wherein each
tip can be axially displaced relative to each other
along the longitudinal axis of the insertion tool (21).

8. The non- �threaded fusion implant system according
to claim 5, wherein the tip section of the insertion
tool (21) further includes separate blade sections to
be inserted along the longitudinal axis of each lateral
stabilizer (12), the separate blade sections forming
a bow section therebetween capable of allowing the
bone fusion growth inducing substance to be insert-
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ed through the bow section.

9. The non- �threaded fusion implant system according
to claim 1, wherein the bone fusion growth inducing
substance is a force-�bearing porous preformed core
insert.

Patentansprüche

1. Ein gewindeloses Verbindungsimplantat- �System
zum Implantieren und Fördern der Verbindung in ei-
ne oder mehrere Knochenstrukturen, wobei das Ver-
bindungsimplantat-�System mit einer die Knochen-
verbindung fördernden Substanz versehen sein
kann, wobei das Verbindungsimplantat-�System um-
fasst: �

- ein Verbindungsimplantat (5) umfassend zwei
Hälften (10), wobei jede Hälfte Bögen (11) be-
inhaltet, die einen Aussenabschnitt und einen
Innenabschnitt aufweisen, wobei der Aussen-
abschnitt und der Innenabschnitt sich bei einer
konfluenten Kante treffen;
- laterale Stabilisatoren (12), die entlang einer
longitudinalen Achse von jeder Verbindungsim-
plantathälfte (10) positioniert sind, wobei die la-
teralen Stabilisatoren (12) entlang eines inneren
Umfangs entlang der longitudinalen Achse Nok-
ken oder Gewinde (15) haben;

wobei geschlitzte Abstandhalter entlang der longitu-
dinalen Achse der lateralen Stabilisatoren positio-
niert sind, und wobei die konfluenten Kanten der Bö-
gen eine Flanke zwischen 30 und 45 Grad relativ zur
longitudinalen Achse der Verbindungsimplantathälf-
ten (10) beinhalten.

2. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 1, wobei die Hälften (10) des Ver-
bindungsimplantates (5) innerhalb einer Bohrung in
den Knochenstrukturen positioniert werden können,
und wobei die Hälften (10) so ausgebildet sind, um
voneinander weggedrückt zu werden, so dass die
Bögen (11) in weichen umgebenden Knochen der
Knochenstrukturen gepresst werden.

3. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 2, weiterhin umfassend Nocken
oder Gewinde (15) entlang eines Abschnittes des
äusseren Umfangs der geschlitzten Abstandhalter,
und wobei die geschlitzten Abstandhalter innerhalb
der lateralen Stabilisatoren (12) positioniert sind, um
eine gewünschte verschobene und axiale Position
zwischen den Verbindungsimplantathälften (10) zu
halten.

4. Gewindeloses Verbindungsimplantats-�System ge-

mäss Anspruch 3, weiterhin umfassend eine schüt-
zende Ausnehmung, die zwischen den Verbin-
dungsimplantathälften (10) gebildet wird, sobald die-
se in den auseinandergedrückten und axialen Posi-
tionen sind, wobei die knochenverbindende Wachs-
tumssubstanz in der geschützten Ausnehmung auf-
nehmbar ist.

5. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 3, weiterhin umfassend ein Einführ-
werkzeug (21) mit einem Spitzenabschnitt, welcher
in der Lage ist, die Verbindungsimplantathälften (10)
auseinanderzudrücken, so dass die geschlitzten Ab-
standhalter zwischen den lateralen Stabilisatoren
(12) positioniert werden können.

6. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 5, wobei die Spitze des Einführwerk-
zeuges (21) weiterhin Nocken zum Eingriff in die Ver-
bindungsimplantathälften (10) zwischen den Bögen
aufweist, so dass verhindert wird, dass die Verbin-
dungsimplantathälften (10) bezüglich des Einführ-
werkzeuges während der Positionierung der Verbin-
dungsimplantathälften (10) innerhalb der Bohrung
verschoben werden.

7. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 5, wobei der Spitzenabschnitt des
Einführwerkzeuges (21) weiter duale Spitzen be-
inhaltet, die entlang einer longitudinalen Achse des
Einführwerkzeuges getrennt sind, wobei jede Spitze
relativ zueinander axial entlang der longitudinalen
Achse des Einführwerkzeuges (21) verschiebbar ist.

8. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 5, wobei der Spitzenabschnitt des
Einführwerkzeuges (21) weiter separate Klingenab-
schnitte beinhaltet, welche entlang einer longitudi-
nalen Achse von jedem lateralen Stabilisator (12)
eingeführt werden, wobei die separaten Klingenab-
schnitte einen Bogenabschnitt dazwischen bilden,
der in der Lage ist, die knochenverbindende wachs-
tumsfördernde Substanz in den Bogenabschnitt ein-
zufügen.

9. Gewindeloses Verbindungsimplantat-�System ge-
mäss Anspruch 1, wobei die knochenverbindende
wachstumsfördernde Substanz ein kräftetragender
poröser vorgeformter Kerneinsatz ist.

Revendications

1. Système d’implant d’arthrodèse non fileté pour être
implanté et pour promouvoir la fusion dans une ou
plusieurs structures osseuses, où le système d’im-
plant d’arthrodèse peut être accompagné d’une
substance favorisant une fusion osseuse, où le sys-
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tème d’implant arthrodèse comprend:�

- un implant de fusion (5), comprenant deux moi-
tiés (10), où chaque moitié comprend des arcs
(11), possédant une portion extérieure et une
portion intérieure, où la portion extérieure et la
portion intérieure se rejoignent à une bordure
confluente ;
- des stabilisateurs latéraux (12), positionnés le
long de l’axe longitudinale de chaque moitié
d’implant d’arthrodèse (10), où les stabilisateurs
latéraux (12) possèdent des cames ou des file-
tages (15) le long de la périphérie interne le long
de l’axe longitudinale ;
- des entretoises, comprenant des fentes, posi-
tionnées le long de l’axe longitudinale des sta-
bilisateurs latéraux; et où les bordures confluen-
tes des arcs comprennent une inclination entre
30 et 45°, relative à l’axe longitudinale des moi-
tiés d’implant d’arthrodèse (10).

2. Système d’implant d’arthrodèse non fileté selon la
revendication 1, où les moitiés (10) de l’implant
d’arthrodèse (5) peuvent être positionnées à l’inté-
rieur d’un alésage à l’intérieur des structures osseu-
ses et où les moitiés (10) sont adaptées pour être
séparées, pour que les arcs (11) sont pressés dans
l’os des structures osseuses mou et entourant.

3. Système d’implant d’arthrodèse non fileté selon la
revendication 2, comprenant aussi des cames ou
des filetages (15) le long d’une portion de la périphé-
rie extérieure des entretoises fendues, où les entre-
toises fendues sont positionnées à l’intérieur des sta-
bilisateurs latéraux (12) pour maintenir une position
déplacée et axiale souhaitée entre les moitiés d’im-
plant d’arthrodèse (10).

4. Système d’implant d’arthrodèse non fileté selon la
revendication 3, comprenant aussi une cavité pro-
tectrice formée entre les moitiés d’implant d’arthro-
dèse (10) quand elles se trouvent dans les positions
déplacées et axiales, où la substance favorisant la
croissance de l’arthrodèse osseuse peut être reçue
dans la cavité protectrice.

5. Système d’implant d’arthrodèse non fileté selon la
revendication 3, comprenant aussi un instrument
d’insertion (21), possédant une section de tête qui
est capable de séparer les moitiés d’implant d’arthro-
dèse (10) pour que les entretoises fendues peuvent
être positionnées à l’intérieur des stabilisateurs la-
téraux (12).

6. Système d’implant d’arthrodèse non fileté selon la
revendication 5, où la tête de l’instrument d’insertion
(21) comprend aussi des cames pour engager les
moitiés d’implant d’arthrodèse (10) entre les arcs

pour prévenir que les moitiés d’implant d’arthrodèse
(10) peuvent être déplacées par rapport à l’instru-
ment d’insertion pendant le positionnement des moi-
tiés d’implant d’arthrodèse (10) à l’intérieur de l’alé-
sage.

7. Système d’implant d’arthrodèse non fileté selon la
revendication 5, où la section de tête de l’instrument
d’insertion (21) comprend aussi des bouts duales
séparés le long de l’axe longitudinale de l’instrument
d’insertion, où chaque bout peut être axialement dé-
placé par rapport à l’axe longitudinale de l’instrument
d’insertion (21).

8. Système d’implant d’arthrodèse non fileté selon la
revendication 5, où la section de tête de l’instrument
d’insertion comprend aussi des sections de lame sé-
parées pour être introduites le long de l’axe longitu-
dinale de chaque stabilisateur latéral (12), où les
sections de lame séparées forment une section en
coude, étant capable de permettre l’introduction de
la substance favorisant la croissance de la fusion
osseuse à travers de la section coudée.

9. Système d’implant d’arthrodèse non fileté selon la
revendication 1, où la substance favorisant la crois-
sance de la fusion osseuse est un insert préformé
poreux porteur de force.
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