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Description

[0001] Thepresentinvention is directed to an allogen-
ic implant according to the definition of claim 1. More
particularly, it refers to an allogenic intervertebral im-
plant conforming in size and shape with end plates of
vertebrae.

[0002] A number of medical conditions such as com-
pression of spinal cord nerve roots, degenerative disc
disease, and spondylolisthesis can cause severe low
back pain. Intervertebrat fusion is a surgical method of
alleviating low back pain. In posterior lumbar interbody
fusion ("PLIF"), two adjacent vertebral bodies are fused
together by removing the affected disc and inserting an
implant that would allow for bone to grow between the
two vertebral bodies to bridge the gap left by the disc
removal.

[0003] A number of different implants and implant ma-
terials have been used in PLIF with varying success.
Current implants used for PLIF include threaded titani-
um cages and allografts. Threaded titanium cages suf-
fer from the disadvantage of requiring drilling and tap-
ping of the vertebral endplates for insertion. In addition,
the incidence of subsidence in long term use is not
known. Due to MRl incompatibility of titanium, determin-
ing fusion is problematic. Finally, restoration of lordosis,
i.e., the natural curvature of the lumbar spine is very dif-
ficult when a cylindrical titanium cage is used.

[0004] Allografts are sections of bone taken from a
long bone of a donor. A cross section of the bone is taken
and processed using known techniques to preserve the
allograft until implantation and reduce the risk of an ad-
verse immunological response when implanted..For ex-
ample, U.S. Patent No. 4,678,470 discloses a method
for processing a bone grafting material which uses glu-
taraldehyde tanning to produce a non-antigenic, bio-
compatible material. Allografts have mechanical prop-
erties which are similar to the shielding that occurs with
metallic implants. They are also MRI compatible so that
fusion can be more accurately ascertained and promote
the formation of bone, i.e., osteoconductive. Although
the osteoconductive nature of the allograft provides a
biological interlocking between the allograft and the ver-
tebrae for long term mechanical strength, initial and
short term mechanical strength of the interface between
the allograft and the vertebrae are lacking as evidenced
by the possibility of the allograft being expelled after im-
plantation.

Currently commercially available allografts are simply
sections of bone not specifically designed for use in
PLIF. As aresult, the fusion of the vertebral bodies does
not occur in optimal anatomical position. A surgeon may
do some minimal intraoperative shaping and sizing to
customize the allograft for the patient's spinal anatomy.
However, significant shaping and sizing of the allograft
is not possible due to the nature of the allograft. Even if
extensive shaping and sizing were possible, a surgeon's
ability to manually shape and size the allograft to the
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desired dimensions is severely limited. Most PLIF im-
plants, whether threaded cages or allograft, are availa-
ble in different sizes and have widths that vary with the
implant height. For example, the width of a cylindrical
cage will be substantially equivalent with the implant
height. Although larger heights may be clinically indicat-
ed, wider implants are generally not desirable since in-
creased width requires removal of more of the facet,
which can lead to decreased stability, and more retrac-
tion of nerve roots, which can lead to temporary or per-
manent nerve damage.

Fromthe US-A-5514 180 HEGGENESS ET AL. a pros-
thetic intervertebral device is known in the form of a sim-
ple cylindrical body having curved sidewalls and smooth
top and bottom surfaces in order to fit between surfaces
of adjacent vertebrae. This known implant may com-
prise allograft sections without disclosing the particulars
of such an embodiment.

[0005] As the discussion above illustrates, there is a
need for an improved implant for fusing vertebrae.

The invention solves the posed problem with an implant
that shows the features of claim 1. Additional advanta-
geous embodiments of the invention are characterized
in the subclaims.

The present invention relates to an allogenic interverte-
bral implant for use when surgical fusion of vertebral
bodies is indicated. In one embodiment, the implant
comprises a piece of allogenic bone conforming in size
and shape with a portion of the end plates of the verte-
brae and has a wedge-shaped profile with a plurality of
teeth located on top and bottom surfaces. The top and
bottom surfaces can be flat planar surfaces or curved
surfaces to mimic the topography of the end piates. The
implant has a channel on at least one side for receiving
asurgicaltool. This channel runs in the anterior direction

to accommodate a variety of surgical approaches. A
threaded hole on the anterior, posterior, posterior-later-
al, or lateral side can be provided for receiving a thread-
ed am of an insertion tool.

[0006] In another embodiment, the implant has an in-
terior space for receiving an osteoconductive material

to promote the formation of new bone.

[0007] In another embodiment, the implantis made in

two halves: a top portion having a top connecting sur-

face and a bottom portion having a bottom connecting

surface. The top connecting surface mates with the bot-

tom connecting surface when the top and bottom por-

tions are joined. The top and bottom portions have holes

that align for receiving a pin to secure the top and bottom

portions together. The pin can be made of allogenic

bone.

[0008] In yet another embodiment, the medial side of

the implant has a scalloped edge such that when a first

implant is implanted with a second implant with the me-

dial sides facing each other, the scalloped edges define

a cylindrical space.

[0009] The presentinvention also relates to a discrete

spacer used in conjunction with any of the other embod-
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iments of the implant. In one embodiment, the spacer
comprises a piece of allogenic bone conforming in size
and shape with a portion of an end plates of the verte-
brae and has a wedge-shaped profile with substantially
smooth top and bottom surfaces. The intersecting re-
gions between the top and bottom surfaces and at least
of the lateral sides and the intersecting region between
the anterior and posterior sides and the same lateral
side are curved surfaces to facilitate implantation of the
spacer. Thus, the spacer can be implanted through an
opening on one side of the spinal canal and moved with
a surgical instrument to the contralateral side.

[0010] The invention and additional embodiments of
the invention are explained in even more detail with ref-
erence to the partially schematic illustration of the em-
bodiments.

In the drawings:
[0011]

FIG. 1 is atop view of a first embodiment of the im-
~ plant according to the present invention;

FIG. 2 is a side view of the implant of FIG. 1;
FIG. 3 is a back view of the implant of FIG. 1;

FIG. 4 is a top view of a second embodiment of the
implant;

FIG. 5 is a side view of the implant of FIG. 4;

FIG. 6 is a top view of a third embodiment of the
implant;

FIG. 7 is a side view of the implant of FIG. 6;

FIG. 8A is a top view of a top connecting surface of
a top portion of the implant of FIG. 6;

FIG. 8Bis atop view of a bottom connecting surface
of a bottom portion of the implant of FIG. 6;

FIG. 9 is a perspective view of a fourth embodiment
of the implant; '

FIG. 10A is a side view of one embodiment of the
teeth on the implant;

FIG. 10B is a side view of a second embodiment of
the teeth of the implant,

Fig. 11 is a side view of an embodiment of the im-
plant similar to the embodiment of Fig. 6 - 8;

Fig. 12 is a top view of a vertebral bone character-
istic of those of the cervical, thoracic, or lumbar
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spine;

Fig. 13 is a side view of sequentially aligned verte-
bral bones, such as are found in the cervical, tho-
racic, or lumbar spine;

Fig. 14 is a posterior view of a sequence of verte-
brae; and

Fig. 15is an end view of another embodiment of the
implant.

[0012] FIG. 1 shows a top view of a first embodiment
of intervertebral allograft spacer or implant 10 according
to the present invention. Implant 10 conforms in size and
shape with a portion of end plates of the vertebrae be-
tween which implant 10 is to be implanted. Because im-
plant 10 is an allograft, implant 10 promotes the forma-
tion of new bone to fuse the two vertebral bodies togeth-
er. Although implant 10 will probably be predominantly
used in the lumbar region of the spine, implant 10 can
be configured for implantation in any region of the spine.
Implant 10 has a plurality of teeth 12 on superior and
inferior surfaces 14, 16 which provide a mechanical in-
terlock between implant 10 and the end plates. Teeth 12
provide the mechanical interlock by penetrating the end
plates. The initial mechanical stability afforded.by teeth
12 minimizes the risk of post-operative expulsion of im-
plant 10. Teeth 12 can be pyramid-shaped (FIG. 10A).
Preferably, the angle formed from the tip to the base is
approximately 60°. Alternatively, teeth 12 have a saw
tooth shape with the saw tooth running in the anterior-
posterior direction (FIG. 10B).

[0013] As shown in FIG. 2 and FIG. 3, a first lateral
side 18 has a channel 20 and a second lateral side 22
also has a channel 20. Channels 20 are sized to receive
a su‘rgical instrument such as an inserter for implanta-
tion of implant 10. If the inserter has a threaded arm,
implant 10 can be provided with a threaded hole 24. In
FIG. 2, channel 20 is shown extended only partially
along first lateral side 18. Channel 20 can extend along
the entire length of first lateral side 18 as shown in the
embodiment of FIG. 5. in FIG. 3, channels 20 are shown
on both first and second lateral sides 18, 22. It should
be noted that implant 10 can also have no channels or
channels on one lateral side only as shown in the em-
bodiment of FIG. 9.

[0014] The dimensions of implant 10 can be varied to
accommodate a patient's anatomy. Typically, implant 10
would have a width between 6-15 mm (in the medial-
lateral direction), a length between 15-30 mm (in the an-
terior-posterior direction), and a height between 4-30
mm (maximum height in the superior-inferior direction).
The size of implant 10 allows implant 10 to be implanted
using conventional open surgical procedures or mini-
mally invasive procedures, such as laparoscopic sur-
gery. Additionally, because the width is kept to a restrict-
ed size range and does not necessarily increase with
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implant height, taller implants can be used without re-
quiring wider implants. Thus, facet removal and retrac-
tion of nerve roots can remain minimal.

[0015] In order to restore the natural curvature of the
spine after the affected disc has been removed, implant
10 has a wedge-shaped profile. As shown in FIG. 2, this
wedge shape results from a gradual decrease in height
from an anterior side 26 to a posterior side 28. In ana-
tomical terms, the natural curvature of the lumbar spine
is referred to as lordosis. When implant 10 is to be used
in the lumbar region, the angle formed by the wedge
should be approximately between 4,2° and 15° so that
the wedge shape is a lordotic shape which mimics the
anatomy of the lumbar spine.

[0016] In order to facilitate insertion of implant 10, an-
terior side 26 transitions to superior and inferior surfaces
14, 16 with rounded edges 30. Rounded edges 30 en-
able implant 10 to slide between the endplates while
minimizing the necessary distraction of the endplates.
[0017] Aithough implant 10 is typically a solid piece of
allogenic bone, implant 10 can be provided with a hollow
interior to form an interior space. This interior space can
be filled with bone chips or any other osteoconductive
material to further promote the formation of new bone.
[0018] FIG. 4 shows a top view of a second embodi-
ment of an implant 40 according to the present inven-
tion. In general, most of the structure of implant 40 is
like or comparable to the structure of implant 10. Ac-
cordingly, discussion of the like components is not be-
lieved necessary. The superior and inferior surfaces 14,
16 of implant 10 are flat planar surfaces. As seen best
in FIG. 5, superior and inferior surfaces 14, 16 of implant
40 are curved surfaces which still retain the wedge-
shaped profile. The curved surfaces of superior and in-
ferior surfaces 14, 16 of implant 40 are a mirror-image
of the topography of the vertebral end plates. Thus, the
curved surfaces conform to the contours of the end
plates.

[0019] FIG. 6 shows a top view of a third embodiment
of an implant 50 according to the present invention. In
general, most of the structure of implant 50 is like or
comparable to the structure of implants 10, 40. Accord-
ingly, discussion of the like components is not believed
necessary. As best seen in FIG. 7, implant 50 comprises
a top portion 52 joined to a bottom portion 54. As it may
be difficult to obtain a single section of allogenic bone
from which implant 50 is to be made, fabricating implant
50 in two pieces, i.e. top and bottom portions 52, 54,
allows smaller sections of allogenic bone to be used. A
top connecting surface 56 and a bottom connecting sur-
face 58 define the interface between top and botiom por-
tions 52, 54. As shown in FIGS. 8A and 8B, top and bot-
tom surfaces 56, 58 have ridges 60 that mate with
grooves 62 to interlock top and bottom portions 52, 54.
Preferably, ridges 60 and grooves 62 are formed by mill-
ing top and bottom surfaces 56, 58 in a first direction
and then milling a second time with top and bottom sur-
faces 56, 58 oriented 90° with respect to the first direc-
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tion.

[0020] A pin 64 passing through aligned holes 66 in
top and bottom portions 52, 54 serves to retain top and
bottom portions 52, 54 together. Although pin 64 can be
made of any biocompatible material, pin 64 is preferably
made of allogenic bone. The number and orientation of
pins 64 can be varied.

[0021] Fig. 11 shows an embodiment of an implant 80
which, like implant 50, is made in multiple pieces. In gen-
eral, most of the structure of implant 80 is like or com-
parable to the structure of implants 10, 40, 50. Accord-
ingly, discussion of the like components is not believed
necessary. Implant 80 has a top portion 82, a middle
portion 84, and a bottom portion 86. As was the case for
implant 80, the surfaces between the portions are mat-
ing surfaces with interlocking surface features, such as
ridges and grooves. One or more pins preferably hoid
top, middle, and bottom portions 82, 84, 86 together.
[0022] FIG. 9 shows a perspective view of a fourth
embodiment of a first implant 70 according to the
present invention. A second implant 70', which is sub-
stantially similar tofirstimplant 70, is also shown. In gen-
eral, most of the structure of first and second implants
70, 70' is like or comparable to the structure of implants
10, 40, 50. Accordingly, discussion of the like compo-
nents is not believed necessary. First lateral sides 18 of
first and second implants 70, 70' are scalloped to have
a C-shape. When first and second implants 70, 70' are
placed side by side with the first lateral sides 18 facing
each other, a cylindrical space 72 is formed. When first
and second implants 70, 70' are implanted together, cy-
lindrical space 72 can be filled with osteoconductive ma-
terial to help promote the formation of new bone. First
and second implants 70, 70' can be provided with lock-
ing pins 74 which engage apertures 76 to maintain the
spatial relationship between first and second implants
70, 70'.

[0023] Theuse oftheimplantaccordingto the present
invention will now be described with reference to Fig. 12
- 14 and using posterior lumbar interbody fusion as an
example. As the implant according to the present inven-
tion conforms in size and shapeto a portion of end plates
100, preoperative planning is recommended for proper
sizing. Determine the appropriate implant height by
measuring adjacent intervertebral discs 102 on a lateral
radiograph. The implant must be seated firmly with a
tight fit between end plates 100 when the segment is
fully distracted. The tallest possible implant should be
used to maximize segmental stability. Due to variability
in degrees of magnification from radiographs, the meas-
urements are only an estimate.

[0024] With the patientin a prone position on alumbar
frame, radiographic equipment can assist in confirming
the precise intraoperative position of the implant. The
surgeon incises and dissects the skin from a midline iat-
erally and locates spinous process 104, lamina 106, du-
ra 108, and nerve roots of the appropriate level(s). As
much as possible facets 110 should be preservedto pro-
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vide stability to the intervertebral segment. The surgeon
performs a laminotomy to the medial aspect of facet 110
and reflects dura 108 to expose an approximately 13
mm window to the disc space. Disc 102 is removed
through the window until only anterior 112 and lateral
114 annulus remain. The superficial layers of the entire
cartilaginous end plates 100 are also removed to ex-
pose bleedingbone. Excessive removal of the subchon-
dral bone may weaken the anterior column. Further-
more, if the entire end plate is removed, this may result
in subsidence and a loss of segmental stability.

[0025] Distraction can be done with either a surgical
distractor or a trial spacer implant. in the first method,
the distractor blades should be completely inserted into
the disc space so that the ridges at the end of the blades
rest on vertebral body 116. Fluoroscopy can assist in
confirming that the distractor blades are parallel to end
plates 100. Correct placement will angle the handles of
the distractor cranially, particularly at L5-S1. The handle
of the distractor is squeezed to distract the innerspace.
The distraction is secured by tightening the speed nut
on the handle.

[0026] Usingthe preoperatively determined size, a tri-
al spacer is inserted in the contralateral disc space with
gentle impaction. Fluoroscopy and tactile judgement
can assist in confirming the fit of the trial spacer until a
secure fit is achieved. Using either the slots or threader
hole on the implant, the selected implant is inserted in

the contralateral disc space. Alternatively, the channels *

on the implant allow distraction and insertion to occur
on the same side. Regardless of the side the implant is
inserted in, autogenous cancellous bone or a bone sub-
stitute should be placed in the anterior and medial as-
pect of the vertebral disc space priorto placement of the
second implant. The distractor is removed and a second
implant of the same height as the firstimplant is inserted
into the space, using gentle impaction as before. Pref-
erably, the implants are recessed 2 - 4 mm beyond the
posterior rim of the vertebral body.

[0027] As previously noted, the implant according to
the present invention can be inserted using minimally
invasive procedures. In some of these procedures, only
one side of the spinal cord needs to be approached. This
minimizes muscle stripping, scar tissue in the canal, and
nerve root retraction and handling. In clinical situations
in which bilateral implant placement is required, proper
implantation on the side opposite the incision can be dif-
ficult. Fig. 15 shows a beveled spacer 120 that facilitates
placement on the side contralateral to the incision. In
general and unless otherwise described, most of the
structure of beveled spacer 120 is like or comparable to
the structure of implants 10, 40, 50 and 80. Accordingly,
discussions of the like components is not believed nec-
essary. First laterai side 18 transitions to superior and
inferior surfaces 14, 16 with rounded edges 30. First lat-
eral side 18 also transitions to anterior and posterior
sides 26, 28 with rounded edges 30. Additionally, spacer
120 has no teeth. The lack of teeth and rounded edge

10

15

20

25

30

35

40

45

50

55

30 enable spacer 20 to slide between the end plate and
across the evacuated space (from one lateral annulus
to the other) to the contralateral side. First lateral side
18 is the side that must promote movement of spacer
120. Once spacer 120 has been placed on the side con-
tralateral to the single incision using a surgical instru-
ment to push spacer 120, bone graft or other osteocon-
ductive material is packed in the disc space. Finally, an
implant (any of implant 10, 40, 50, 70 or 70' can be used)
is implanted in the side proximal to the incision.

[0028] Wihileitis apparent that the illustrative embod-
iments of the invention herein disclosed fulfil the objec-
tives stated above, it will be appreciated that numerous
modifications and other embodiments may be devised
by those skilled in the art. Therefore, it will be under-
stood that the scope of the present invention is onty lim-
ited by the appended claims.

Claims

1. An implant (10,40;50;70;80) comprising a piece of
allogenic bone and having a plurality of planar or
curved sidewalls (18;22;26,28), a top surface (14)
and a bottom surface (16) in order to fit-as a graft
between surfaces of adjacent bones or bone frag-
ments,
charaterized in that

A) said top and bottom surfaces (14;16) are
provided with a three-dimensional structure for
interocking with said surfaces of adjacent
bones or bone fragments; and that

B) said implant (10;40;50;70;80) is in combina-
tion with a discrete spacer (120) comprising a
piece of allogenic bone conforming in.size and
shape with a portion of an end plate of a verte-
bra and having a wedge-shaped profile, where-
in the top and bottom surfaces (14;16) of said
spacer (120) are substantially smooth and the
transition regions between top and bottom sur-
faces (14;16) and anterior (26) and lateral sides
(18, 22) of the spacer (120) have curved edges
(30) to facilitate implantation of the spacer
(120).

2. The implant according to claim 1, characterized in
that the implant (10;40;50;70;80) has a wedge-
shaped profile.

3. The implant according to claim 1 or 2, character-
ized in that at least one sidewall (1 8,22;26,28) has
a channel (20) for receiving a surgical instrument.

4. The implant according to claim 3, characterized in
that the channel (20) runs in an anterior-posterior
direction.
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The implant according to one of the claims 1 to 4,
characterized in that the three-dimensional struc-
ture includes a plurality of teeth (12).

The implant according to claim 5, characterized in
that the teeth (12) have a pyramid shape.

The implant according to claim 6, characterized in
that the teeth (12) have a saw tooth shape.

The implant according to one of the claims 1 to 7,
characterized in that at least one sidewall (18;22;
26,28) of the implant (10;40;50;70;80) has at least
one hole (24) for attachment of an inserter.

The implant according to claim 8, characterized in
that the at least one hole (24) is threaded.

The implant according to claim 8 or 9, character-
ized in that the at least one hole (24) is provided in
an anterior, posterior, posterior-lateral, or lateral
side.

The implant according to one of the claims 1 to 10,
characterized in that the top and bottom surfaces
(14,16) are defined by flat planar surfaces.

The implant according to one of the claims 1 to 11,
characterized in that aregion between the top and
bottom surfaces (14;16) and an anterior side of the
implant is a curved edge (30) to facilitate implanta-
tion of the implant.

The implant according to one of the claims 1 to 12,
characterized in that it is an intervertebral implant
(10,40;50,70;80).

The implant according to claim 13, characterized
in that the top and bottom surfaces (14;16) are de-
fined by curved surfaces.

The implant according to one of the claims 1 to 14,
characterized in that the implant (1 0;40,;50,70;80)
has an interior space (72) for receiving an osteo-
conductive material.

The implant according to one of the claims 1 to 15,
characterized in that the implant (10,40;50;70;80)
is divided into two portions, a top portion (52) having
a top connecting surface (56) and a bottom portion
(54) having a bottom connecting surface (58), the
top connecting surface (56) mating with the bottom
connecting (58) surface when the top and bottom
portions (52;54) are joined.

The implant according to claim 16, characterized
in that top and bottom connecting surfaces (56;58)
are provided with ridges (60) and grooves (62) that
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18.

19.

20.

21.

22.

23.

24,

25.

26.

10

mate with each other in order to interlock the top
and bottom portions (52;54).

The implant according to claim 16 or 17, character-
ized in that a pin (64) is inserted through a hole
(66) in the top portion (52) and a hole (66) in the
bottom portion (54) to secure the top and bottom
portions (52;54) together.

The implant according to claim 18, characterized
in that the pin (64) is made of allogenic bone.

The implant according to one of the claims 1 to 19,
characterized in that it is divided into a first and a
second part (70;70') each having a medial side (18)
with a scalloped edge such that when the two parts
(70,70') are implanted with their medial sides (18)
facing each other, the scalloped edges of said me-
dial sides (18) of said two parts (70;70') define a
cylindrical space (72).

The implant according to claim 20, characterized
in that the first part (70') is provided with a locking
pin (74) on the medial side (18) and the second part
(70) is provided with an aperture (76) at the medial
side (18) configured and dimensioned to receive the
locking pin (74) to maintain the spatial relationship
between the said two parts (70;70").

The implant according to claim 21, characterized
in that the locking pin (74) is made of allogenic
bone.

The implant according to one of the claims 1 to 22,
characterized in that the implant (1 0,40;50,70,80)
has a with between 6 - 15 mm.

The implant according to one of the claims 1 to 23,
characterized in that the implant (1 0,40,50;70;80)
has a length between 15 - 30 mm.

The implant according to one of the claims 1 to 24,
characterized in that the implant (1 0,40;50,70;80)
has a height between 4 - 30 mm.

The implant according to one of the claims 1 to 25,
characterized in that the implant (80) is made of a
plurality of interconnecting sections (82;84;86),
each of said sections (82;84;86) having a surface
mating with a surface of the adjacent interconnect-
ing section.

Patentanspriiche

1.

Ein Implantat (10, 40, 50, 70, 80), bestehend aus
einem allogenen Knochenstiick mit mehreren pla-
naren oder gekriimmten Seitenwianden (18,22, 28,
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28), einer oberen und einer unteren Oberflache (14
+ 16), um als Implantat zwischen die Obetflachen
benachbarter Knochen oder Knochenfragmente zu
passen,

dadurch gekennzeichnet, dass

a) die aufgefihrten obere und untere Oberfla-
che (14 + 16) eine dreidimensionale Struktur
aufweisen, mit denen sie sich mit benachbarten
Knochen oder Knochenfragmenten verzahnen
kénnen, und dass

b) das aufgefiihrte Implantat (10, 40, 50, 70, 80)
mit einem diskreten Distanzstiick (120) kombi-
niert wird, das aus einem allogenen Knochen-
stlick besteht, das in Gré3e und Form zu einem
Teil einer Wirbel-Endplatte passt und ein keil-
férmiges Profil aufweist, wobei obere und un-
tere Oberflache (14 + 16) des Distanzstlicks
(120) im wesentlichen glatt sind, und der Uber-
gang zwischen den Ubergangsbereichen zwi-
schen oberer und unterer Oberflache (14 + 16)
und anterioren (26) und lateralen Seiten (18,
22), des Distanzstticks (120) gekrimmte Kan-
ten (30) aufweisen, um die Implantation des Di-
stanzstucks (120) zu erleichtern.

Ein Implantat nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Impiantat (10, 40, 50, 70, 80)
ein keilférmiges Profil aufweist.

Ein Implantat nach den Ansprichen 1 und 2, da-
durch gekennzeichnet, dass wenigstens eine
Seitenwand (18, 22, 26, 28) einen Kanal (20) zur
Aufnahme eines chirurgischen Instruments auf-
weist.

Ein Implantat nach Anspruch 3, dadurch gekenn-
zeichnet, dass der Kanal (20) in anterior-posterio-
rer Richtung verlauft.

Ein Implantat nach einem der Anspriiche 1 bis 4,
dadurch gekennzeichnet, dass die dreidimensio-
nale Struktur mehrere Zahne (12) aufweist

Ein Implantat nach Anspruch 5, dadurch gekenn-
zeichnet, dass die Zahne (12) eine pyramidenarti-
ge Form haben.

Ein Implantat nach Anspruch 6, dadurch gekenn-
zeichnet, dass die Zahne (12) sdgezahnf6érmig
sind.

Ein Implantat nach einem der Anspriiche 1 bis 7,
dadurch gekennzeichnet, dass wenigstens eine
Seitenwand (18, 22, 26, 28) des Implantats (10, 40,
50, 70, 80) wenigstens ein Loch (24) zur Befesti-
gung einer Einflihrungshilfe aufweist.
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Ein Implantat nach Anspruch 8, dadurch gekenn-
zeichnet, dass wenigstens ein Loch (24) mit einem
Gewinde versehen ist.

Ein Implantat nach Anspruch 9 oder 10, dadurch
gekennzeichnet, dass jede anteriore, posteriore,
posterior-laterale und laterale Seite wenigstens ein
Loch (24) aufweist. :

Ein Implantat nach einem der Anspriiche 1 bis 10,
dadurch gekennzeichnet, dass obere und untere
Oberflache (14 + 186) flach geformt sind.

Ein Implantat nach einem der Anspriiche 1 bis 11,
dadurch gekennzeichnet, dass ein Bereich zwi-
schen oberer und unterer Oberflache (14 + 16) und
eine anteriore Seite des Implantats eine gekriimmte
Kante (30) aufweisen, um die Implantation des Im-
plantats zu erfeichtern.

Ein implantat nach einem der Anspriiche 1 bis 12,
dadurch gekennzeichnet, dass es sich um ein in-
tervertebrales Implantat handelt.

Ein Implantat nach Anspruch 13, dadurch gekenn-
zeichnet, dass obere und untere Oberflache (14 +
16) gekriimmt sind.

Ein Implantat nach einem der Anspriiche 1 bis 14,
dadurch gekennzeichnet, dass das Implantat (10,
40, 50, 70, 80) einen Hohlraum (72) aufweist, der
osteokunduktives Material aufnehmen kann.

Ein Implantat nach einem der Anspriiche 1 bis 15,
dadurch gekennzeichnet, dass das Implantat (10,
40,50, 70, 80) aus zwei Teilen besteht, einem Ober-
teil (62) mit Verbindungsoberflache (56) und einem
Unterteil (54) mit Verbindungsoberfldche (58), wo-
bei beide Oberflachen sich miteinander verbinden,
wenn Oberteil (52) und Unterteil (54) miteinander
verbunden werden.

Ein Implantat nach Anspruch 16, dadurch gekenn-
zeichnet, dass obere und untere Verbindungs-
oberflache (56 + 58) Einkerbungen (62) haben, die
sich miteinander verbinden, um Oberteil und Unter-
eil (62 + 54) miteinander zu verzahnen.

Ein Implantat nach Anspruch 16 oder 17, dadurch
gekennzeichnet, dass ein Stift (64) durch ein Loch
(66) in das Oberteil (52) eingeflihrt wird, sowie ein
Loch (66) im Unterteil (54), um Oberteil (52) und Un-
terteil (54) fest miteinander zu verbinden.

Ein Implantat nach Anspruch 19, dadurch gekenn-
zeichnet, dass der Stift (64) aus allogenem Kno-
chenmaterial besteht.
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20. Ein Implantat nach einem der Anspriiche 1 bis 19,

21.

22.

23.

24.

25.

26.

dadurch gekennzeichnet, dass es aus zwei Teilen
(70 + 70') besteht, die beide eine mediane Seite mit
einer bogenformige Kante aufweisen, die so be-
schaffen sind, dass bei einer Implantation beider
Teile (70 + 70", bei der die medianen Seiten (18)
einander gegeniiber liegen, die bogenférmigen
Kanten der medianen Seiten (18) beider Teile (70 +
70" einen zylindrischen Hohlraum (72) bilden.

Ein Implantat nach Anspruch 20, dadurch gekenn-
2eichnet, dass das erste Teil (70') auf der media-
nen Seite (18) einen Verschlussstift (74) aufweist,
wahrend das zweite Teil (79) auf der medianen Sei-
te (18) so konfiguriert und dimensioniert ist, dass es
den Verschiussstift (74) aufnehmen kann, um die
raumliche Verbindung zwischen beiden Teilen (70
+ 70") aufrecht zu erhalten.

Ein implantat nach Anspruch 21, dadurch gekenn-
zeichnet, dass der Verschlussstift aus allogenem
Knochenmaterial besteht.

Ein Implantat nach einem der Anspriiche 1 bis 22,
dadurch gekennzeichnet, dass das Implantat (10,
40, 50, 70, 80) 6-15 mm breit ist.

Ein implantat nach einem der Anspriiche 1 bis 23,
dadurch gekennzeichnet, dass das Implantat (10,
40, 50, 70, 80) 15-30 mm lang ist.

Ein lmplantat nach einem der Anspriiche 1 bis 24,
dadurch gekennzeichnet, dass das Implantat (10,
40, 50, 70, 80) 4-30 mm hoch ist.

Ein Implantat nach einem der Anspriiche 1 bis 25,
dadurch gekennzeichnet, dass Implantat (80)
aus mehreren miteinander zu verbindenden Teilen
(82, 84, 86) besteht, wobei jeder dieser Teile (82,
84, 86) eine Oberflache hat, die mit der Oberflache
des benachbarten Teils verbunden werden kann.

Revendications

1.

Implant (10, 40, 50, 70, 80) comprenant un morceau
d'os allogene et ayant une pluralité de parois laté-
rales planes ou courbes (18, 22, 26, 28), une sur-
face supérieure (14) et une surface inférieure (16)
en vue de s'ajuster comme une greffe entre des sur-
faces d'os ou des fragments d'os adjacents,
caractérisé en ce que

A) lesdites surfaces supérieure et inférieure
(14, 16) sont pourvues d'une structure en trois
dimensions pour s'interconnecter avec lesdites
surfaces d'os ou de fragments d'os adjacents,
et en ce que
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B) leditimplant (10, 40, 50, 70, 80) est combiné
avec un espaceur discret (120) comprenant un
morceau de tissu osseux allogéne se confor-
mant en taille et en forme & une partie d'un pla-
teau vertébral et ayant un profil en forme de cia-
vette, dans lequel les surfaces supérieure et in-
férieur (14, 16) dudit espaceur (120) sont sen-
siblement lisses et le passage entre les surfa-
ces supérieure et inférieure et les cotés ante-
rieur (26) et latéraux (18, 22) de l'espaceur a
lieu par des bords courbes (30) pour faciliter
Vimplantation de V'espaceur (120).

Implant selon la revendication 1, caractérisé en ce
que l'implant (10, 40, 50, 70, 80) a un profil en forme
de clavette.

Implant selon la revendication 1 ou 2, caractérisé
en ce qu'au moins une paroi latérale (18, 22, 26,
28) a un canal (20) pour recevoir un instrument chi-
rurgical.

Implant selon la revendication 1, caractérisé en ce
que le canal (20) court dans une direction antéro-

postérieure.

Implant selon une des revendications 1 & 4, carac-

" térisé en ce que la structure en trois dimensions

comprend une pluralité de dents (12).

Implant selon la revendication 5, caractérisé en ce
que les dents (12) ont une forme pyramidale.

Implant selon la revendication 6, caractérisé en ce
que les dents (12) ont une forme de dent de scie.

Implant selon une des revendications 1 a 7, carac-
térisé en ce qu'au moins une des parois latérales
(18, 22, 26, 28) de I'mplant (10, 40, 50, 70, 80) a
au moins un trou (24) pour la fixation d'un applica-
teur.

Implant selon la revendication 8, caractérisé en ce
que ledit au moins un trou (24 est fileté.

Implant selon la revendication 8 ou 9, caractérisé
en ce que ledit au moins un trou (24) est pourvu
d'un coté antérieur, postérieur, postéro-latéral ou la-
téral.

Implant selon une des revendications 1 4 10, ca-
ractérisé en ce que les surfaces supérieure et in-
férieure (14, 16) sont définies par des surfaces pla-
nes plates.

Implant selon une des revendications 1 a 11 ,carac-
térisé en ce qu'une région entre les surfaces su-
périeure et inférieure (14, 16) et un cété antérieur
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de limplant est un bord courbe (30) pour faciliter
l'implantation de l'implant.

Implant selon une des revendications 1 & 12, ca-
ractérisé en ce qu'il est un implant intervertébral
(10, 40, 50, 70, 80).

Implant selon la revendication 13, caractérisé en
ce que les surfaces supérieure et inférieure (14, 16)
sont définies par des surfaces courbes.,

Implant selon une des revendications 1 4 14, ca-
ractérisé en ce que I'implant (10, 40, 50, 70, 80) a
un espace intérieur (72) pour recevoir du matériau
ostéoconducteur.

Implant selon une des revendications 1 & 15, ca-
ractérisé en ce que limplant (10, 40, 50, 70, 80)
est divisé en deux parties, une partie supérieure
(62) ayant une surface de connexion supérieure
(66) et une partie inférieure (54) ayant une surface
de connexion inférieure (58), la surface de con-
nexion supérieure (56) s'accouplant avec la partie
de connexion inférieure (58) quand les parties su-
périeure et inférieure (52, 54) sont unies.

Implant selon la revendication 16, caractérisé en
ce que les surfaces de connexion supérieure et in-
férieure (56, 58) sont pourvues d'arétes (60) et de
rainures (62) qui s'accouplent les unes avec les
autres en vue d'interconnecter les parties supérieu-
re et inférieure (52, 54).

Implant selon la revendication 16 ou 17, caractéri-
sé en ce qu'une broche (64) est insérée par un trou
(66) dans la partie supérieure (52) et par un trou
(66) dans la partie inférieure (54) pour fixer ensem-
ble les parties supérieure et inférieure (52, 54).

Implant selon la revendication 18, caractérisé en
ce que la broche (64) est en os allogéne.

Implant selon une des revendications 1 a4 19, ca-
ractérisé en ce qu'il est divisé en une premiére et
une deuxiéme partie (70, 70') ayant chacune un c6-
té médial (18) avec un bord échancré de telie sorte
que quand les deux parties (70, 70"} sont implan-
tées avec leurs cotés médiaux (18) se faisant face,
les bords échancrés desdits cotés médiaux (18)
desdites deux parties (70, 70') définissent un espa-
ce cylindrique (72).

Implant selon la revendication 20, caractérisé en
ce que la premiére partie (70') est pourvue d'une
broche de verrouillage (74) sur le cété médial (18)
et ia deuxiéme partie (70) est pourvue d'une ouver-
ture (76) sur le c6té médial (18) configurée et di-
mensionnée pour recevoir la broche de verrouiliage
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23.

24,

25.

26.
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(74) pour maintenir le rapport spatial entre lesdites
deux parties (70, 70').

Implant selon la revendication 21, caractérisé en
ce que la broche de verrouillage (74) est en os al-
logéne.

Implant selon une des revendications 1 & 22, ca-
ractérisé en ce que l'implant (10, 40, 50, 70, 80) a
une largeur entre 6 - 15 mm.

Implant selon une des revendications 1 a 23, ca-
ractérisé en ce que l'implant (10, 40, 50, 70, 80) a
une largeur entre 15 - 30 mm.

Implant selon une des revendications 1 & 24, ca-
ractériseé en ce que I'implant (10, 40, 50, 70, 80) a
une largeur entre 4 - 30 mm.

Implant selon une des revendications 1 & 25, ca-
ractérisé en ce que l'implant (80) est fait d'une plu-
ralité de sections (82, 84, 86) d'interconnexion, cha-
cune desdites sections (82, 84, 86) ayant une sur-
face s'accouplant avec une surface de la section
d'interconnexion adjacente.
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