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Abstract

In order to better adapt an intervertebral implant to the
contours of the lower and upper sides of the vertebrae that
are spaced apart by the implant, in such an intervertebral
implant with a support portion (1.1) and a proximal contact
portion (1.3) adjoined thereto in the longitudinal
direction, the invention provides that a upper side (1.6)
and a lower side (1.7) are designed symmetrically relative
to a horizontal center plane (L-Q), in particular the
height of the support portion between the transition (U)
thereof to the contact portion (1.3) and a distal end face
(1.2) facing away from the contact portion (1.3) being
greater than the height at the transition (U) and at the
distal end face (1.2).

(Fig. 4)
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Intervertebral implant

The invention relates to an intervertebral implant with a
support portion and a proximal contact portion adjoining

this in the longitudinal direction.

Intervertebral implants are also referred to as interbody

cages.

For a number of spinal injuries, especially intervertebral
disc damage such as vertebral sliding and instability after
a herniated disc, through stenosis and degeneration

the spine is stiffened between the two vertebral bodies
affected by the damage. For this purpose, implants are
inserted between two vertebrae of the spine immediately
above one another after removal of a damaged and/or (nerve)
damaging intervertebral disc from the intervertebral space
or intervertebral disc compartment in order to keep them at
the specified distance. The spine is stiffened at least in
the area of these two vertebrae. This is referred to as
(lumbar) vertebral fusion (Lumbar Interbody Fusion - LIF).

If necessary, in minimally invasive spinal surgery, the
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vertebrae are provided with a rod-screw unit, facet joint
screws or translaminar screws and braced against the implant
therebetween. In this respect, it is also desirable that the
bones grow together with the implant. Such an implant is

therefore usually provided with a rough surface.

A generic intervertebral implant is known from DE 20 2014

003 441 U, for example.

The invention is based on the object of developing a generic
intervertebral implant in such a way that it is better
adapted to the adjacent vertebrae and of proposing a method

for introducing such an implant.

According to the invention, the stated object is achieved in
the case of an intervertebral implant in that an upper side
and a lower side are formed symmetrically relative to a

horizontal center plane.

The implant is designed for insertion by means of minimally
invasive operations through the intervertebral foramen as a
single implant in the intervertebral space between two
vertebrae. It therefore extends in the intervertebral space
at finite angles (angle not equal to 0°) relative both to
the sagittal and to the frontal plane. Accordingly, the
object for solving the problem is also a method for
introducing an intervertebral implant, comprising a support
portion and a proximal contact portion adjoined thereto by
way of a transition area, the upper side and lower side of
the intervertebral implant being formed symmetrically
relative to a horizontal center plane, characterized in that
the implant is inserted minimally-invasively through an

intervertebral foramen between two vertebrae as a single
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implant in the intervertebral space in such a way that the
implant comes to lie between the vertebrae at finite angles

s\

relative to both a sagittal and to a frontal plane.

Due to the symmetrical design, the desired improved
tailoring of the implant to the adjacent vertebral bodies is

achieved.

A further development provides that a transition area is

formed between the support portion and the contact portion.

For further support, it is provided in a preferred
embodiment that the height of the support portion between
the transition area to the contact portion and a distal end
face facing away from the contact portion is greater than
the height at the transition area and at the distal end
face, in particular the greatest height is in the middle
between the transition area to the contact area and the

distal end face facing away therefrom.

A further development provides that the transition area
between the support portion and the contact portion is
concave. The designs of the implant according to the
invention allow the vertebrae between which the implant is
disposed to roll optimally on the upper side and lower side
of the implant in all directions and therefore, despite
there being an inserted implant, allow the spine to move in

this area, which is not the case with known implants.

The angle between the tangents to the proximal edge of the
implant toward the distal end face and at the central region
with the greatest implant height is preferably between 10°

and 20°, in particular 12° to 18°, tailored to the
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corresponding lordosis angle of a patient, that is to say
each of these tangents lies at an angle of 5° to 10°, or in
a more preferred embodiment between 6° and 9°, relative to
the longitudinal center plane of the implant. This supports
or restores the natural lordosis of the lumbar spine. The
(maximum) height of the implant is preferably adapted to the
physical structure of the patient's spine or the
corresponding intervertebral region in which the implant is
to be attached, and accordingly can have an adjusted height
in the range from 8 mm to 18 mm, preferably 10 mm to 16 mm.
The same applies to the length of the implant, which should

be 25 mm to 35 mm, in particular between 27 mm and 32 mm.

In another extremely preferred embodiment of the invention,
it is provided that the height thereof is greater on one
longitudinal side than on an opposite longitudinal side. The
height of the implant is thus asymmetrical with respect to
its vertical center plane. This further supports tailoring
to the natural conditions of the upper or lower end face of
vertebrae between which the implant is arranged. An implant
cannot be inserted centrally between vertebrae and is
therefore not aligned therebetween in the direction of the
sagittal plane or the sagittal axis from posterior or dorsal
to anterior or ventral. Rather, the implant is usually
introduced through the intervertebral foramen and is thus at
a finite angle in the order of about 45° relative to the
sagittal axis/plane. The different heights on the two sides
of the implant (with a continuous transition therebetween)
result in a better adaptation to the positioning of the
implant between the vertebrae. It is particularly provided
that the height of the implant is 2 mm less on one side than
on the other side. Implants are usually inserted between

vertebrae in such a way that they extend dorsal-left to
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ventral-right - when looking at the patient. In this case,
the implant has a left side with a lower height than the
right side when viewed from the side proximal end face (more

precisely, the starting surface) in the distal direction.

In a further preferred embodiment, an outer frame made of
solid supporting parts and an inner core in the form of a
lattice body is provided, the lattice body in particular
being connected to the frame only at surfaces running
parallel in a transverse direction, but is not connected to
the frame in surfaces running at a finite angle to these

surfaces and edges.

Such an implant is preferably produced by sintering, in
particular by means of (selective) electron beam melting
((Selective) Electron Beam Melting, (S)EBM) or by means of
laser sintering (LST). Accordingly, the implant is made by
sintering such as by means of electron beam melting or laser

sintering.

The net-like or lattice-like areas preferably extend from an
upper or side surface to the parallel opposite lower or side
surface. The result of this is that bone tissue not only
grows on the outer surface of the implants, but also grows
into the cavities of the lattice-like or mesh-like
structure, can penetrate the implant completely and that
bone growth is promoted. This creates a firm connection

between the implant and the adjacent vertebral body.

By designing the implant with two structural elements,
namely an - outer - frame made of compact material and in a
compact structure, and an inner lattice body with the net-

like or lattice-like structure mentioned, the above-
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mentioned advantages of complete growth of bone material
through the implant and/or the lattice-like structure

thereof gives the implant sufficient strength and rigidity.

In addition, the lattice body is connected to the frame only
on surfaces running parallel in one direction, namely a
transverse direction, but is not connected to the frame in
surfaces and edges running at a finite angle to these
surfaces. In this way, a decoupling of the outer frame and
the lattice body of the implant is achieved in a way that
both are decoupled in the longitudinal or main extension
direction of the implant (the implant is longer in the
insertion direction than in the transverse direction and in
the height thereof). If the frame yields to pressure exerted
thereon, for example in the area of ribs forming the frame,
this is not transferred to the lattice body. The latter
remains unaffected and the becne structure that has grown

into the lattice body is not impaired or damaged.

In a preferred further development, it is provided that the
upper and lower surfaces of the lattice body have the same
dimensions as the free spaces which are surrounded by frame
components and which surround said surfaces of the lattice
body - possibly taking tolerances of up to 0.3 mm into

account.

In a further embodiment of the implant according to the
invention it is provided that the frame surrounds a cavity
in which the lattice body is disposed. A further development
provides that the frame has longitudinal ribs running in the
longitudinal direction thereof. An extremely preferred
embodiment provides that adjacent longitudinal ribs are

connected in the middle by transverse ribs. As a result, the
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stability of the frame and thus of the implant itself is
increased even with longer implants. The mesh or lattice
structure of the lattice body of the implant can be designed
in various ways. In an extremely preferred embodiment, it is
provided that the lattice area or lattice body has a diamond

structure.

It can also be provided that it has a continuous passage.
The passage extends in the longitudinal direction through
the frame and in particular also through the lattice body
itself. This ensures that the implant can be inserted
through a tubular sluice or an endoscope tube - by means of
an insertion instrument using a guide wire which extends
into the intervertebral space or the intervertebral disc

compartment.

A preferred embodiment of the implant according to the
invention is characterized in that the lattice-like regions
or the lattice body have a lattice opening diameter of each
opening of 0.5 mm to 3.5 mm, preferably on the outside of
the implant an opening diameter of each opening in an order

of magnitude of 0.5 mm to 0.7 mm.

As mentioned, an implant can be produced in particular by
(selective) electron beam melting (S)EBM) or laser sintering
technology (LST) from titanium alloy, in particular Ti6Al4V
according to ISO 5832-3. The component - implant - is
produced by melting metal powder using an electron beam or
laser beam in a high vacuum. This enables undercuts to be
created without lost molds or cores. Using an electron beam
or laser beam as the energy source, the metal powder is
melted in a targeted manner, whereby compact components of

almost any geometry can be produced directly from design
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data. A layer of powder is alternately applied to the
previous layer by means of a doctor blade and exposed to the
electron beam. In this way, the desired component is

generated in layers.

A further embodiment of the method according to the
invention provides that the implant is introduced into the
intervertebral space in such a way that it lies at an angle
between 40° and 50°, preferably 45°, relative to the
sagittal plane. In a preferred embodiment it is provided
that the method uses an implant according to the invention
which has one or more of the configurations of the implant

described above.

Further advantages and features of the invention result from
the claims and from the following description, in which an
embodiment of the implant according to the invention is

explained in detail with reference to the drawing. It shows:

Fig. 1 The arrangement of an implant according to
the invention between two vertebrae in the

view of the horizontal axis X;

Fig. 2 The arrangement of an implant according to
the invention between two vertebrae in a

dorsal view along the sagittal axis;

Fig. 3 A top view of an implant resting on a lower
vertebra;
Fig. 4 A perspective view of the outer contour of an

implant from the proximal end;
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Fig. 5 A perspective view of the outer contour of

the implant from the distal end;
Fig. 6 A top view of the implant from above;
Fig. 7 A side view of the implant;
Fig. 8 A view of the distal end face of the implant;

Fig. 9 A view from an end face to the contact

portion of the implant; and

Fig. 10 A perspective view of the lattice rim of the

implant.

If, due to damage to an intervertebral disc of a patient's
spine, the intervertebral disc is to be removed from the
intervertebral space 2 between two superimposed vertebrae 3,
4, an intervertebral implant 1 is used instead to hold the
vertebrae 3, 4 at a suitable distance and in an inclined
orientation to one another, as shown in Figs. 1 and 2. The
implant 1 is designed such that it can grow together with

the vertebrae 3, 4.

The implant 1 according to the invention is inserted in a
minimally invasive manner through an - enlarged - access
through the - here: right - intervertebral foramen 6 between
the two vertebrae 3, 4 and as such lies between the
horizontal and sagittal axes H, S of the patient's body as
seen in Fig. 3 as a single implant whose longitudinal
central axis L is at an angle of approximately 45° relative
to the sagittal axis S of the patient's body or spine, i.e.

whose longitudinal central axis L lies approximately along

9
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the bisector therebetween. While the implant 1 according to
the present embodiment was inserted through the left
intervertebral foramen between the two vertebrae 3, 4 - when
looking at the front of the patient - in principle it can

also be introduced along the right intervertebral foramen 6.

The implant is described below for the purposes of the
access and arrangement shown; upon access through the right
intervertebral foramen 6, the implant is designed as a
mirror image relative to the vertical of the longitudinal
center plane L-V (spanned by the horizontal longitudinal and
transverse axes L, Q; described in more detail below) of the

implant shown and described below.

In Figures 6-8, the longitudinal central axis L, horizontal
transverse axis Q and vertical axis V of the implant 1 are
shown and defined by the illustrations. The implant 1 has a
longitudinal extension along the longitudinal central axis L
thereof, the extension being substantially greater than the
extension in the direction of the vertical axis V and the
transverse axis Q - a dimension of at least 1.5 times as
much. A horizontal center plane L-Q is determined by the
longitudinal axis L and the transverse axis Q, a vertical
plane L-V is determined by the longitudinal axis L and the
vertical axis V and a transverse plane Q-V is determined by

the transverse axis Q and the vertical axis V.

The implant has a support portion 1.1 with a distal end face
1.2. This is adjoined proximally by a transition area U -
corresponding to the line U - to a proximal contact portion
1.3, at which a tool for inserting the implant 1 into the
intervertebral space can engage, as is described in

particular in DE 20 2013 007 361 U. With such an angular

10



WO 2019/052681 . CA 03075313 2020-03-09 PCT/EP2018/000426

orientation, the implant 1 is introduced into the
intervertebral space between the vertebrae 3, 4 in the
manner described in this document through the - expanded -

intervertebral foramen.

The implant 1 according to the invention is designed with
the upper side 1.6 and lower side 1.7 thereof being
symmetrical relative to the horizontal center plane L-Q. The
support portion 1.1 of the implant has its greatest height
in the area of the vertical central axis V or the vertical
plane V-Q, whereas on the one hand the height of the free
distal end face 1.1 and on the other hand the height in the
transition area U to the contact portion 1.3 is lower than
the height in the vertical center plane V-Q. The implant 1
therefore has the shape of a double wedge in the

longitudinal direction.

Tangents T from a proximal edge 1.3.1 of the contact portion
1.3 to the proximal height in the central region of the
support portion 1.1 have an angle relative to one another of
between 10° and 20°, preferably 12° to 18°, and
corresponding to the longitudinal central axis or plane L-Q,
the tangents have an angle of from 5° to 10° or 6° to 9°. To
accommodate the lordosis angle between the patient's
vertebrae between which the implant 1 is inserted, an
implant with a very specific angle o or B is selected which

is suitable for the patient.

As can be seen in particular from FPigures 8 and 9, the
implant 1 is designed asymmetrically relative to the
longitudinal vertical plane L-V. It has a greater height in

the area of the left vertical longitudinal side 1.5 than on

11
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the right longitudinal side 1.4 - as seen from the view to

the proximal end face 1.3a (Fig. 9).

The height difference of the two longitudinal sides 1.4, 1.5
in the middle of the support portion 1.1 is approximately
1.5 mm to 3 mm here, preferably 2 mm. Due to this height
difference, i.e. inclinations of the upper side 1.6 and
lower side 1.7, the implant is better adapted to the
anatomical relationships of the bottom of the upper vertebra
3 and the top of the bottom vertebra 4 than would be the
case with a parallel alignment_of the upper and lower sides
1.6, 1.7. For the sake of good order, it should be pointed
out once again that the height difference, i.e. inclination
of the upper side 1.6 and lower sgide 1.7, described above
relates to an implant to be inserted through the left
intervertebral foramen in the defined manner, whereas an
implant to be inserted through the right intervertebral
foramen is designed in like manner to be mirror-symmetrical

relative to the longitudinal vertical plane L-V.

Apart from the two portions described, the support portion
1.1 and the contact portion 1.3, the implant according to
the invention comprises the components of an outer rigid
frame 1.8 and a lattice-like inner core 1.9 in the form of a
lattice body 7, the latter being shown in Fig. 10.
Components 1.8 and 1.9 form the implant 1 in one piece.
Because of the openings in the upper walls and longitudinal
side walls visible in the outer frame 1.8, bone can grow
into the lattice-like inner core 1.9, grow together with the

core and thus result in a stable connection.

The lattice body 7 has a lattice structure, preferably a

diamond lattice structure with thin ribs 7.1 and free spaces
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therebetween, the dimensions of the ribs 7.1, in particular
their thickness (in a direction perpendicular to the
direction of extension of the ribs 7.1 between two node
points at which the each of the ribs i1s connected with
further ribs of the lattice), being small compared to all
gstructural component dimensions of the frame 1.8, such as a
width of struts of the frame 1.8. The proportions are at
least 1:3. The same applies to the length of struts 7.1 of
the lattice body 7 between two node pointsg and to the
longitudinal dimensions of structural parts of the frame
1.8, such as the above-mentioned ribs, so that the ratio

here is at least 1:3.

The frame 1.8 has four longitudinal struts 1.11 which
connect the distal end face 1.2 of the implant 1 and the
proximal contact portion region 1.3 and enclose a cavity
therewith in which the lattice body 7 is located when the
implant is complete. The lattice body has two vertical
openings 7a. Each longitudinal strut 1.11 is connected to
the other at the end face and in the middle, that is to say
at approximately half the length of the support portion 1.1,
by way of transverse ribs 1.12. Accordingly, a passage
remains between the transverse ribs 1.12. Corresponding
passages can also be found in particular on the distal end

face 1.2.

In an extremely preferred embodiment, the lattice body 7 and
the frame 1.8 are connected to one another - in one piece -
only in (surface) areas which are perpendicular to the ’
longitudinal direction L and thus are transverse areas, as

is described in more detail in DE 20 2013 007 361 U.
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In contrast, longitudinal surfaces, such as 7.8 and also
longitudinal edges, such as 7.9, of the lattice body 7 are
not firmly connected to the frame 1.8. In addition, the
dimensions of the upper surfaces 7.10 and the lower surfaces
parallel thereto on the bottom of the lattice body 7
correspond to the recesses, 1.e. the regions left open by
the longitudinal struts 1.11, the transverse ribs 1.12 and
the end region 1.2. This means that when pressure is exerted
on the longitudinal ribs of the frame 1.8 by the vertebral
bodies 3, 4, the pressure is ﬁot transmitted to the lattice
body 7 on the longitudinal sides, the lattice body thus
remaining undeformed and its task of bone material growing
into these honeycomb or intermediate spaces of the lattice
body 7 is ensured even under these circumstances. The
continuous longitudinal passage of the implant 1 enables the
implant to be inserted into the intervertebral compartment

via a guide wire.

The proximal contact portion 1.3 has serrations 1.3.2 on the
proximally directed end face thereof. These serve to fix a
predetermined angular orientation between the insertion
instrument and the implant 1 when the implant 1 is fixed to
the distal end of an insertion instrument (DE 20 2013 007
361 U and EP 2 983 622 A2) by way of axial tensioning
between a haﬁmer—like locking member of the insertion
instrument and an abutment thereof. The serrations 1.3.2 are
formed by successive teeth along a circular arc. There is a
serration 1.3.2 on each side of a proximal inlet 1.3.3 or of
the opening of the implant 1 on the proximal end face of the

contact portion 1.3.

The design (e.g. number, distance, shape) of the serrations

1.3.1 can be matched to the insertion instrument. This
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enables optimum compatibility with the insertion instrument,
increased stability of the connection between abutments of
the insertion instrument and proximal contact portion 1.3 of
the implant 1, and, on the other hand, a plurality of

connection angles.

An implant 1 according to the invention is introduced by
means of an insertion instrument, as is shown and described
in DE 20 2013 007 361 U and EP 2 983 622 A2. A locking
element has a hammer-like locking part which can be rotated
about its longitudinal axis and which is inserted in a
vertical orientation into the passage 1.3.2 of the proximal
contact portion 1.3 of the implant 1. For this purpose, the
implant 1 has an undercut opening 1.3.3 on its proximal end
face, the opening cross section of said opening
corresponding to the locking element of the insertion
instrument; the undercut opening forms a locking element on
the implant 1, which enables the insertion instrument and

the implant 1 to be locked.

The hammer-like locking part of the insertion instrument is
subsequently pivoted by 90° relative to an external tube
provided, so that the locking part engages in undercuts on
the inside of the wall of the proximal contact portion 1.3.
By means of tensioning devices at the proximal end of the
insertion instrument, the hammer-like locking part and
concavely-curved end edges are braced against one another at
an abutment provided distally on the outer tube, serrations
being engaged to the locking part at the proximal contact
portion 1.3 of the implant 1. As a result, the implant 1 is
held firmly on the insertion instrument. This enables the
implant 1 to be moved in the direction of extension thereof

and with a component to the direction of extension of the
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insertion instrument. Insofar as the proximal contact
portion 1.3 of the implant 1 has a serration on the (outer)
proximal end face thereof, this also assures an assumed
angular position between the insertion instrument and the
implant 1. Nevertheless, a different angle of alignment is
possible between the insertion instrument and the implant in
the direction perpendicular to the longitudinal extent L of

both at considerable angles of up to 30° and more.
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Claims

1. An intervertebral implant (1) with a support portion
(1.1) and with a proximal contact portion (1.3) adjoined
thereto in the longitudinal direction, characterized in
that an upper side (1.6) and a lower side (1.7) are
formed symmetrically relative to a horizontal center

plane (L-Q).

2. The implant according to claim 1, characterized in that
a transition area (U) is formed between the support

portion (1.1) and the contact portion (1.3).

3. The implant according to claim 2, characterized in that
the height of the support portion (1.1) between the
transition area (U) to the contact portion (1.3) and a
distal end face (1.2) facing away from the contact
portion (1.3) is greater than the height at the

transition area (U) and at the distal end face (1.2).

4. The implant according to claim 3, characterized in that
the greatest height is formed in the middle between the
transition area (U) to the contact area (1.3) and the

distal end face (1.2) facing away therefrom.

5. The implant according to one of the preceding claims,
characterized in that the transition area (U) between
the support portion (1.1) and the contact portion (1.3)

is concave.

6. The implant according to one of the preceding claims,

characterized in that the height thereof is greater on

17
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10.

11.

12.

one longitudinal side (1.5) than on an opposite

longitudinal side (1.4).

The implant according to one of the preceding claims,
characterized by an outer frame (1.8) made of solid
supporting parts and an inner core (1.9) in the form of

a lattice body (7).

The implant according to claim 7, characterized in that
the lattice body (7) is connected to the frame (1.8)
only at surfaces (7.3-7.6) running parallel in a
transverse direction, but is not connected to the frame
(1.8) in surfaces (7.8) and edges (7.9) which run at a

finite angle relative to said surfaces (7.3-7.6).

The implant according to claim 7 or 8, characterized in
that the frame (1.8), which determines the outer
contour, and the core (1.9) located therewithin are

formed in one piece.

The implant according to one of the preceding claims,
characterized in that it is produced by sintering, such

as by means of laser sintering.

The implant according to one of claims 1 to 9,
characterized in that it is produced by means of
electron beam melting, in particular selective electron

beam melting.

The implant according to one of claims 7 to 11,
characterized in that upper and lower surfaces (7.10) of
the core (1.9) have the same dimensions as the open

spaces surrounded by frame components, said open spaces

18
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13.

14.

15.

16.

17.

18.

19.

comprising said surfaces (7.10) of the lattice body.

The implant according to one of claims 7 to 12,
characterized in that the frame (1.8) surrounds a cavity
in which the core (1.9) designed as a lattice body (7)

is disposed.

The implant according to one of claims 7 to 13,

characterized in that the frame (1.8) has longitudinal
ribs running in the longitudinal direction thereof, in
particular adjacent longitudinal ribs being connected

centrally by transverse ribs.

The implant according to one of claims 7 to 14,
characterized in that the lattice body (7) has a diamond

structure.

The implant according to one of claims 7 to 15,
characterized in that it has a continuous passage along

a longitudinal central axis (L).

The implant according to one of claims 7 to 16,
characterized in that the lattice body (7) has lattice

opening diameters of each opening of 0.5 mm to 3.5 mm.

The implant according to claim 17, characterized in that
the lattice body (7) has on the outside thereof opening
diameters of each opening in the order of magnitude of

0.5 mm to 0.7 mm.

The implant according to one of the preceding claims,
characterized in that the proximal contact area (1.3)

for connecting the implant to an insertion instrument

1S
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20.

21.

22.

23.

has undercut recesses on the inside of side walls of the
implant, the recesses enabling an angularly movable

undercut connection.

The implant according to one of the preceding claims,
characterized in that the contact area (1.3) has a
cutout on the upper side which enables angular mobility

of the implant (1).

The implant according to one of the preceding claims,
characterized in that a proximal end face of the contact
area (1.3) has serrations, the serrations in particular
being formed in succession in the vertical direction on
circular sections and the serrations being disposed on
both sides of a proximal passage formed centrally on the

proximal end face.

A method for introducing an intervertebral implant with
a support portion (1.1) and with a proximal contact area
(1.3) adjoined thereto by way of a transition area (U),
the upper side (1.6) and the lower side (1.7) of the
intervertebral implant being symmetrical relative to a
horizontal center plane (L-Q), characterized in that the
implant is inserted minimally-invasively through an
intervertebral foramen between two vertebrae as a single
implant in the intervertebral space in such a way that
the implant comes to lie between the vertebrae at finite

angles of both a sagittal and a frontal plane.

The method according to claim 22, characterized in that
the implant is introduced into the intervertebral space
in such a way that the implant lies there at an angle of

between 40° and 50°, preferably 45°, relative to the

20
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sagittal plane.

24 . The method according to claim 21 or 22, characterized in
that an intervertebral implant with one or more features
of claims 2 to 20 is introduced into the intervertebral

space between two vertebrae.
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