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(534) Title: REINFORCEMENT IMPLANT FOR LAMINA WITH A CANTILEVER BRIDGE PART
(54) Bezeichnung : VERSTARKUNGS-IMPLANTAT FUR LAMINA MIT EINEM FREITRAGENDEN BRUCKENTEIL

(57) Abstract: The 1mvention relates to a
reinforcement implant for mnsertion into the lamina
(91) of a vertebra (9), comprising a main body with
bearing surtaces on the vertebra and a fastening
device. According to the invention, a cantilever
part (2) for spanning a resected area (92) of the
lamina (91) 1s provided, and also, at opposite ends
of the bridge part, in each case an anchoring part,
wherein a first anchoring part is designed with a
pressure surface (30) for bearing on the spinous
process (90) of the vertebra (9), and a second
anchoring part 1s designed with a transverse thrust
surface (40) for bearing on an outer face of the
lamina (91). The pressure surface (30) and the
transverse thrust surface (40) enclose an obtuse
angle (o), wherein an anti-shear device (5), in
particular a facet screw (50), 1s arranged on the
transverse thrust surface (40), and one edge of the
transverse thrust surface (40) is adjoined by a load-
bearing area (20) of the cantilever part (2) for
spanning the resected area (92) of the lamina (91).

(57) Zusammenfassung:
[Fortsetzung auf der nachsten Seite/
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Veroftentlicht:

—  mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

Die Erfindung betriftt ein Verstarkungs Implantat zum Einsetzen in die Lamina (91) eines Wirbels (9), das einen Grundkorper mit
Anlagetldchen an den Wirbel und eine Befestigungsemrichtung umtasst. Erfindungsgemal’ sind vorgesehen ein Freitrageteil (2)
zur Uberspannung eines resezierten Bereichs (92) der Lamina (91) und an gegeniiberliegenden Enden des Briickenteils je ein
Verankerungsteil, wobel ein erster Verankerungsteil mit einer Drucktlache (30) zur Anlage am Dornfortsatz (90) des Wirbels (9)
und ein zweiter Verankerungsteil mit emner Querschubtlache (40) zur Autlage autf einer Aullenseite der Lamina (91) ausgebildet
sind. Die Druckilache (30) und die Querschubilidche (40) schliellen einen stumpien Winkel (o) e, wobe1 an der Querschubiliache
(40) eine Scherstoppemnchtung (5), msbesondere emne Facettenschraube (50), angeordnet 1st, und an emem Rand der
Querschubfliche (40) ein zur Uberspannung des resezierten Bereichs (92) der Lamina (91) lasttragender Bereich (20) des
Freitrageteils (2) anschlief3t.
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Reinforcement implant for lamina with a cantilever bridge

part

The 1nvention relates to a reinforcement 1implant for

lamina with a cantilever bridge part.

-

The spinal columns of humans or animals are constructed

from a plurality of vertebrae arranged one above another.
They are interconnected both 1n a load-bearing manner and
also 1in an articulated manner. For this purpose, the
vertebrae have a structure with a solid vertebral body
with two osseous projections (pedicles) which protrude
laterally and to the rear and which, 1in their rear
region, are connected by an osseous arch. In the
connection area, the osseous arch 1s broadened (lamina)
and has, at 1ts center, a rearwardly protrudling spinous

process. The spilnous process and two further transverse

processes on the side surfaces of the pedicles form

articulation points for muscles and ligaments. In the
area where the pedicles merxrge 1nto the lamina, an upper

and a lower articulating process are arranged on each

side. These each form part of a facet Joint with an
adjacent upper or lower vertebra. For load-bearing
connection to the adjacent upper and lower vertebra,
intervertebral disks are 1in each case provided which are
arranged at the Dbottom and/or top on relatively flat

ﬁ

cover surfaces of the vertebral body. The space bounded

by the rear side of the vertebral body and by the

vertebral arch forms a hollow space (spinal canal) 1n

which nerve fibers running parallel to the spinal column

are accommodated. It has been found that pressure 1s

exerted on the nerve fibers when they become pinched or

trapped, particularly on account of osseous growth 1in the

~— a
S

area of the spinal canal or on account of protrusions o:

1

-he intervertebral disk (so-called herniated disk), and
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that this may cause severe back pain.

For therapy, 1t 1s known to at least partially open the
vertebral arch 1n order to create an access route to the
spinal canal. There, the growths causing the problems are

ﬁ

removed Dby means of instruments known per se, and the

pressure 1s thus removed from the nerve fibers. The pain
induced by the pressure 1is in this way correspondingly
reduced. In this method, also known as laminectomy or
decompression, the access created in the lamina, that is
Lo say the opening present therein, is in most cases not

ry

closed after the operation. It has been shown that this

weakens the mechanical stability of the vertebra.

It has been proposed by the applicant, in an earlier
patent application, to make available an implant set

comprlsing reinforcement implants in various sizes. They

have a rhombus-shaped filler body which is inserted into

and fills the opening created by the laminectomy. The

rhombus-shaped filler body bears with its two opposite

side surfaces on the resection surfaces of the lamina. In

this way, the laminar arch is again made complete by the

ﬁ

insertion of the filler body, such that it can again bear

loads and, 1n ©particular, does not collapse under

compressive loads. To be able to fill the resected area

as completely as possible and without expanding it, the

reinforcement 1mplant has to be provided in a

considerable number of different sizes (at least seven)

per side (left or right). This means considerable

complexity of the implant set. Moreover, for the desired

function of transfer of pressure, it 1s important that

the lateral faces of the filler body 1lie as flat as

F

possible on the resection surfaces of the Jlamina. Since

the resection surfaces are often not quite plane 1in

ﬁ

practice, the transfer of pressure is impaired. Another

consideration 1s that the insertion of the filler body is
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made difficult when the resection surfaces are not plane,

and this causes additional complications.

The object of the 1nvention 1s to make available an

improved reinforcement implant that avolds these

disadvantages.

The solution according to the invention 1lies 1n the

features of the independent claims. Advantageous

ﬁ

developments form the subject matter of the dependent

claims.

F

A reinforcement implant for 1nsertion 1nto the lamina ot

a vertebra, comprising a maln body with bearing surfaces

on the vertebra and a fastening device, 1s provided,

according to the invention, with a cantilever part for

'ﬁ
ad

spanning a resected part, and also, at opposite ends ot

the cantilever part, in each case with an anchoring part,

wherein a first anchoring part 1s designed with a

y—
—

pressure surface for bearlng on the spinous process ot

the vertebra, and a second anchoring part 1s designed

with a transverse thrust surface for bearing on an outer

£

face of the 1lamina, and the pressure surface and the

transverse thrust surface enclose an obtuse angle,

wherein an anti-shear device, 1in particular a facet

screw, 1s arranged on the transverse thrust surface, and

one edge of the transverse thrust surface 1is adjolned by

a load-bearing area of the cantilever part for spanning

the resected part of the lamina.

The 1invention 1s Dbased on the concept of wusing the
special anchoring parts to span the resected lamilna
segment with a durable bridge that is robust 1in practice

and 1is also easy to implant. With the two Dbearing

surfaces oriented at an obtuse angle to each other,

namely the pressure surface on the one hand and the
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transverse thrust surface on the other hand, a holding

arrangement 1s created that 1s secure 1n all spatial

dimensions and 1s free of constraint. This design avoids

static overdetermination, as 1s typical of 1mplants

(especially designed as filler bodies) with two mutually
opposite pressure surfaces that lie substantially

parallel to each other. The natural elasticity 1n the

bone 1s taken up 1n this way and 1s thus preserved,

instead of being limited by constraint. The 1mplant thus

behaves 1n a way that 1s more physiological. This 1s not

Ji—

only favorable in terms of behavior, but also means an

F

increased useful 1life of the 1mplant by avolding

degeneration. It has 1ndeed been found that wvery stiff
implants, which 1s what constraining i1mplants are, easily

lead to degeneration of the now unstressed bone.

Moreover, the iImplant according to the i1inventlion 1s

Tt does

not need to be inserted 1nto the free space created Dby

¢ N

easier to handle during the implantation 1tself.

the resection on the lamina, but 1s instead as 1t were

mounted in place from the outside 1n order thereby to
bridge the

-

free space. For this purpose, the 1mplant has,

on one side, a pressure surface that 1s placed against a

F

side face of the spilnous process on the vertebra, and the

implant has, on 1its other side, a transverse thrust

surface that 1s placed on the outer face of the lamina

and 1s fixed there with an anti~- shear device. The

implant does not therefore have to be pushed at all 1into

the free space. It has no load-bearing contact even with

the actual resection surfaces that were created by the
resection 1n the lamina. Unevenness 1in the resection

surface, which 1s 1n ©practice often unavoidable 1n

surgery, therefore has no 1influence on the position and

fastening of the implant.

The cantilever part of the reinforcement 1mplant 1s
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preferably designed such that 1ts area that transfers

loading forces from the transverse thrust surface to the

pressure surface does not 1ntersect a plane defined by

the transverse thrust surface. This means that the load-

F

bearing area of the cantilever part dces not protrude

into the free space created by the resection on the

lamina; the bridge part 1is thus located completely

outside. It 1s thus possible to very largely avoid

irritations that are caused by transfer of force from the

transverse thrust surface to the pressure surface and

pr—

affect the particularly sensitive resected area of the

lamina.

The reinforcement 1implant 1s expediently designed such

that the anchoring parts are in the form of a first limb
and a second limb, which are connected via the cantilever
part. This limb structure makes 1t possible to reduce the

amount of material used and the space taken up by the

implant. The space-saving design minimlzes the effect on

surrounding tissue and therefore the danger of

irritations caused by the implant. A pivot Jjoint for a

fastening pin 1s preferably arranged on at least one of

the limbs. A fastening pin 1is understood in particular as

a screw or a bone nail. By means of this pilvot joint, the

axis of the fastening pin can be freely adjusted within
certain limits. An adjustability through 15° in each
direction with respect to a center position ("normal

position”) has proven sultable.

The pivot Jjoint preferably has a cup-shaped recelving

seat and, mounted 1in the latter, a ring through which the

fastening pin 1s guided. The cup-shaped design provides a

stepless pivotability, which has low friction 1n the

relaxed state of the fastening pin and is self-locking 1in

the tensioned state of the fastening pin.
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It is particularly preferable 1f the ring has a rotation

barrier, which holds it secure agalnst rotation with
respect to the receiving seat of the pivot Jjoint.
Undesired turning of the ring 1in the pivot Jjoint 1s
prevented with a rotation barrier of this kind. Undesired

yp—

turning can customarily occur 1f the fastening pin 1s a

screw and the screw is to be tightened. In doing so, 1t

is unsuitable for the ring to turn too. With the rotation

barrier, the ring 1s prevented from turning about the

-

axis of the fastening pin, although the pivotabilility of

the ring is not restricted.

The pivot Joints are expediently designed such that the

fastening pins are movable through at least 10° and at

most 20° in each direction about the normal position. It

—

1)

has been found that a greater angle 1n the range o

4

adjustment can weaken the reliability of the fastening

-

and the accuracy of the positioning.

p—

By contrast, a

smaller range of adjustment often fails to satisfy the

requirements in respect of sufficient universality of the

reinforcement implant according to the invention.

The pivot joints in the two limbs are preferably designed

such that the

plane in the normal position. In this way, a fastening

;.

fastening pins of the two limbs lie 1in one

plane is covered that applies identically for both limbs.

By contrast, static overdetermination, as would De

present in a skewed arrangement of the fastening pins

outside a common plane, could lead to constraints. This

is effectively prevented by the arrangement 1n a common

plane.

o
and

The anti-shear device 1s preferably in the form o=

a

screw which 1s oriented such that, in 1ts normal

g~
S

position, it deviates from a perpendicular of the

transverse thrust surface by at most 30°, but preferably
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by at least 10°. It has been found that, with such an

arrangement, two oObjectives can be combined with each

other. One objective 1s to sufficiently secure the

reinforcement 1mplant according to the invention against
undesired displacement relative to the lamina. The other

objective 1s to orient the screw 1n such a way that 1t

provides fastening 1n a mechanically robust part o©of the
bone, in the continuation of which part lies the facet
joint to the adjacent vertebra 1n the caudal direction

—

(1.e. toward the base of the spinal column). By using a

long screw, a so-called facet screw, which reaches 1nto

the adjacent lower vertebra, i1t 1s thus possible not only

to achieve a fastening but at the same time also to fuse

the facet joint. The facet 7joint 1s thereby immobilized

on this side. If immobilization is not intended, a short

F

screw suffices that does not reach 1nto the adjacent

lower vertebra.

On the cantilever part of the reinforcement 1mplant, a

wing extension can be provided which protrudes from an

edge of the transverse thrust surface. The wing extension

is preferably oriented parallel to the pressure surface.

—

The wing extension i1is not itself load-bearing, and 1t

protrudes into the free space that has been created in

the lamina by the resection. It facilitates insertion of

the implant under difficult conditions. Depending on the

size of the wing extension, it also prevents penetration

f—

of bone residues or other undesired material from outside

into the spinal canal of the vertebra. For this purpose,

the wing extension 1s preferably provided 1in wvarious

slzes.

The wing extension 1is preferably designed such that it

has a plane outer face, directed away from the pressure

surface, and preferably a reinforcement rib on 1ts 1inner

face directed toward the pressure surface. The outer face
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1s designed to bear i1n the area of the lateral resection

surface of the lamina, there being no need for a force-

fit bearing on the resection surface of the lamina. The

smaller the gap located 1n between, the better the
protective action against entry of material. The wing
extension 1s expediently made 1n one plece with the
cantilever part. For further mechanical stiffening, the

gr—
p—

face. In the

reinforcement rib 1s provided on the inner

implanted state, this reinforcement rib is located in the

free space created by the resection and does not come

into contact with the lamina.

The wing extension 1is ©preferably arranged 1in  the

transition area from the transverse thrust surface to the

cantilever part, specifically in such a way that the wing

extension extends over at most half the width of the

transverse thrust surface. In thilis way, a maximum

coverage by the wing extension 1s achieved wilthout the

n

danger of the latter penetrating too far 1into the

resected space or into the spinal canal enclosed by the

lamina, with the nerve fibers running therein. The wing

extension 1s preferably configured such that 1ts lower

edge has a diverging orientation with respect to an axis

.

of the anti-shear devilice. Thilis means that the lower edge

—e

further

moves further away in the downward direction the

1t  1s situated from the transverse thrust surface.

Optimal coverage 1is achileved by the extension pilece

having a downwardly protruding configuraticon of this
kind.

Tt will be noted that the wing extension, by virtue of

its planar configuration on the outer face and by wvirtue

F

of the reinforcement rib preferably provided on the 1nner

face, can have an emergency bearing function. Should the

fastening via the bridge part come loose, for example

L.

o~

through failure of the anti-shear device, the lamina with
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1ts resection surface can then move only up to a point

F

where 1t bears on the plane outer face of the wing

extension and 1s supported there. This reliably avoids a

gr—

collapse of the vertebral arch and the ensuilng dramatilic

consequences for the patient.

The 1invention further relates to an i1mplant set for

insertion 1into the lamina of a vertebra, comprising a

ﬁ

plurality of reinforcement 1implants of wvarious sizes,

each comprising a main body with bearing surfaces on the

vertebra and a fastening device, wherein, according to

the invention, a cantilever part for spanning a resected
part 1s provided and also, at opposite ends of the
cantilever part, in each case an anchoring part, whereiln
a first anchoring part 1s designed with a pressure
surface for Dbearing on the spinous process of the

vertebra, and a second anchoring part 1s designed with a

transverse thrust surface for bearing on an outer face ot
the lamina, and the pressure surface and the transverse

thrust surface enclose an obtuse angle, wherein an anti-

shear device, in particular a facet screw, 1s arranged on

the transverse thrust surface, and one edge of the

transverse thrust surface 1is adjoined by a load-bearing

yr—

area of the cantilever part for spanning the resected

part of the lamina.

For a more detailed explanation and further optional

embodiments, reference 1s made to the above description

g

of the individual reinforcement implant.

The 1invention 1s explained in more detail below on the

—

basis of an jillustrative embodiment and with reference tTO

the attached drawing, in which:

Fig. 1 shows a bottom view of an illustrative embodiment

-y

of the reinforcement implant according to the i1nvention;
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Figs Z2a and 2b show a plan view and a side view,

respectively, of the reinforcement 1mplant with 1nserted

facet screws;

Fig. 3 shows an overview of wvarious sizes of the

reinforcement 1mplant and of two variants;

Figs 4a and 4b show a side viliew and a top view,
respectively, of a second embodiment of the reinforcement

implant;
Figs ba and 5b show a side view and a top view,
respectively, of a third embodiment of the reinforcement

implant; and

Figs 6a to 6c show a vertebra with a lamina resection,

with and without inserted reinforcement 1mplant according

to the second embodiment in Fig. 4.

A first illustrative embodiment of a reinforcement

implant according to the invention 1s shown 1in Figure 1.

It 1s designated in its entirety by reference number 1.

It is substantially limb-shaped, with a first limb 3 and
a second limb 4, which are connected to each other by a

pridge part 2.

For a better wunderstanding of the 1invention, there

I

f—-

follows a detailed explanation of the structure of the

vertebra and the nature of the interaction between the

reinforcement implant and the vertebra. Reference 1s made
in particular to Figures 6a to 6c. The vertebra 9 has a
solid vertebral body 98 with two laterally protruding
osseous projections 97 which, in their posterior region,
are connected by an osseous arch. The osseous arch

comprises a lamina 91 and, at the center thereof, a
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rearwardly extending projection (spinous process) 90. In
the area of the transition into the lamina 91, upper and
lower articular projections are arranged on each side and

r—
—

each form part of a facet joint 95, 95’ to an adjacent

lower vertebra 9’. The vertebra 9 1s also connected to
1ts adjacent lower vertebra by an intervertebral disk 99,

which 1s arranged 1n a load-bearing manner between a

lower cover surface o0of the vertebral body 98 the

*

correspondlng upper cover surface of the lower adjacent

vertebra 89’. It will be seen from the rear view in Figure

P

oa that, in the area of the lamina 91, a free space 92 is

present to the right of the spinous process 90. This free

space was Ccreated by a resection, resulting 1in the

formation of corresponding resection surfaces 93, 94 on

the lamina 91 to the left and right of the free space 92.

The opening created by this free space 92 forms an access

——

to a spinal canal 96. It 1s closed and mechanically

stabilized with the reinforcement implant 1 according to

the invention.

As 1s shown 1n Figures ©6a and 6b, the reinforcement

implant according to the invention is mounted in place on

the lamina 91 from the rear, 1.e. from the posterior

direction, specifically in such a way that it lies with

1ts first limb 3 on the splnous process 90 and with 1ts

p—

second limb 4 on the posterior Zface of the area of the

lamina 91 directly to the right of the resection surface

94. A right-side 1mplantation 1s shown 1n Figures 6a to

oc. It 1s equally possible to perform a left-side

implantation, using a relnforcement 1mplant with a

sultable mlrror-image configuration (compare Fig. 3).

To fasten the reinforcement 1mplant 1 on the vertebra 9,

o~
—

a pressure surface 30 1s arranged on the outer face of

the first 1limb 3. The pressure surface 30 has a

substantially plane shape. A transverse thrust surface 40
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1s arranged on the outer face of the second limb 4 and 1is

designed to bear on the outer face of a lamina 91 of a

vertebra 9. An anti-shear device 5 1s provided for the

transverse  thrust surface 40 . In the illustrative
embodiment shown, 1t comprises spilikes 51 (although two
are shown, 1t 1s also possilible to provide a smaller or a

greater number) and a facet screw 50 (see Figure Z2). The

facet screw 50 1s oriented such that, 1in 1ts normal

position, 1its axis 55 forms an angle vy of 30° with

respect to the perpendicular 67 of the transverse thrust

surface 40.

The facet screw 50 1s provilided with a head 52, a
threadless shaft 53, and a bone thread 54 at 1ts outer
end. The length of the threadless shaft 53 1s such that

the facet screw 50 comes to lie with the latter

ﬁ

completely within a near-side part of the facet joint 95,

while the part of the shaft with the bone thread 54 comes

to lie exclusively, 1in a part of the facet jolnt on the

other side, on the adjacent lower vertebra 9’. The effect

ﬁ

of this 1s that, when the screw 50 1s tightened, the part

pp—
aad

of the facet joint 95 on the other side 1s drawn toward

the head 52 of the screw under the force of the bone

thread 54 and 1s thus braced agalnst the near-side part

of the facet joint 95. This ensures reliable

immobilization of the facet joint 55.

A second facet screw 50’ 1is provided which 1s 1nserted

into the first limb 3. This facet screw 507 i1is oriented

such that it is aligned with the facet joint 95’ located

on the other side of the vertebra. The structure of the

second facet screw 50’ corresponds in principle to that

e

of the facet screw 50. It comprises a head 3527, a
threadless shaft 53’, and a bone thread 54’'. The length

P

of the threadless shaft 53’ 1is significantly greater than

the shaft 53, since the distance to the facet joint 95
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lying on the other side 1s significantly greater. This

second facet screw 5h0f 1S also referred tCo AS a

translaminar screw 507.

If the intention is simply to fix the reinforcement

implant 1, without immobilizing the facet joint S5, 957,
the screws 50, 50’ are then shorter to the extent that
they are received completely within the vertebra 9, 1.e.

H

they do not protrude into the part of the facet joint on

the other side on the adjacent lower vertebra 9’ (“short

screw”). A special screw can also be provided that has a

thread along the entire length of the shaft.

The facet screws 50, 50’ are not mounted rigidly 1n the

first and second limbs 3, 4, but instead are mounted such

that they are able to pivot relative to their screw axis,

specifically by an angle of 15° in each direction. For

this purpose, a pivot joint 6 1s provided for each facet
screw 50, 50’ in the 1limb 3 and also in the limb 4. The

pivot joint 6 comprises a cup-shaped seat 60, 1n which a

ring 61 provided with a spherical jacket surface 1s
fitted.

The two limbs 3, 4 are shaped such that they enclose an
obtuse angle o with their outer faces, and with the

pressure surface 30 and transverse thrust surface 40

arranged thereon. The angle o is preferably between 95°

and 125°; it is 110° in the illustrative embodiment

shown. By virtue of this obtuse angle, the reinforcement

implant can be implanted from the dorsal direction, such

that it Dbridges the free space 92 created Dby the

resection on the lamina 91. For this purpose, the

reinforcement implant 1 lies with its second limb 4, and

with the transverse thrust surface 40 arranged thereon,

on the posterior face of the lamina 91. This forms one

anchoring part. The other anchoring part is formed by the
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first limb 3, with the pressure surface 30 which is

arranged on the latter and which is pressed against a

ﬁ

side face of the spinous process 90 of the vertebra 9.

The cantilever part 2 located between the two limbs 3, 4
thus acts 1like a bridge spanning the free space 92
created by the resection. The force transfer 1lines

pbetween the two 1limbs 3, 4 run through a load-bearing

area 20 of the cantilever part 2, specifically in such a

way that the load flow takes place completely outside the

free space 92. Structurally, this means that the force

transfer lines 1n the load-bearing area 20 run in such a

way that they do not intersect the plane 24 defined by

the transverse thrust surface 40, but 1nstead run

exclusively outside this area (i.e. posteriorly).

In order to securely anchor the second limb 4 with its

transverse thrust surface 40 to the lamina 91, and in
particular to prevent an undesired shearing movement with
respect to the lamina 91, an anti-shear device 5 1is

ﬁ

provided in the form both of the spikes 51 and also of

the facet screw 50 as fastening pin. Each of the two

gr—
P

devices mentioned i1s in itself sufficient to stop an

undesired shearing movement. In order to 1increase the

reliability of the fastening and to prevent lifting of

P
P—

the transverse thrust surface 40 from the outer face of

the lamina 91, the facet screw 50 is provided. To prevent
the undesired shearing movement, it 1s not strictly

necessary that the screw 50 has the length shown in

Figure 2. A much shorter screw 50 is also sufficient, one
which 1s so short that i1t remains completely within the

vertebra 9. Only 1n those cases when the screw 50 1is

additionally 1intended to provide the functiocnality of

o

immobilizing the facet Jjoint 95 is the 1length of the

screw OS50 made such that 1t protrudes with its thread 54

from the vertebra 9 and penetrates into the lower,

adjacent vertebral body 57, in order thereby  to
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1immobilize the facet joint 95.

In a second embodiment and third embodiment of the

reinforcement implant according to the invention, as 1is

shown 1n Figure 4 and 5, a wing extension 7 1is

additionally provided. Reference is made below to Figures

4a and 4b. The wing extension 7 protrudes from the

transverse thrust surface 40. More precisely, it is

arranged 1in the lower third of the transverse thrust

surface 40 1n the area of the transition between the
second limb 4 and the cantilever part 2, i.e. in a
transition between transverse thrust surface 40 and
cantilever part 20. The wing extension 7 is oriented such

that 1t 1s parallel to the pressure surface 30 on the

first limb 3. The wing extension 7 has a plane surface on

1ts outer face 70 directed toward the transverse thrust

surface 40. On 1ts opposite inner face oriented toward

the pressure surface 30, 1t 1s provided with a

reinforcement rib 71. The wing extension 7 comprises with
its lower area the second limb 4, such that as a whole it

protrudes obliquely downward (relative to the implanted

gr—

state of the reinforcement implant 17).

d—

Lts lower edge 72

1s oriented such that it diverges outward with respect to

an axls 55 of the facet screw 50 mounted in the second
limb 4. The angle of divergence p is between 15° and 20°,

in the illustrative embodiment shown about 18°.

Protruding obliquely downward as it does, the wing

extension 7 ensures that the spinal canal 96 bounded by

the lamina 91 1s more effectively shielded from the

penetration of bone pieces that have formed particularly

ﬁ

during the resection of the free space 90. As far as the

——

patient 1s concerned, undesired penetration of bone

f—

preces of this kind would have the very adverse

consequence of once agaln 1inducing compressive loads on

the nerve fibers running 1in the spinal canal 96, as a

p—~ iy

result of which the desired successful outcome of the
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operation would no longer be achieved.

A further function of the wing extension 7 1s that it

additionally serves for mechanical stiffening. On the one
hand, 1t gives the Dbridge part 20 greater mechanical

stability. The wing extension 7 is designed in one piece

with the bridge part 20. By virtue of the ©plane

configuration of its outer face 70, it is able to bear

flush on the resection surface 94, there being no need

for 1t to bear with a force fit. However, the smaller the

gap located 1n between, the better the protection against

f—

penetration of material, in particular of pieces of bone

as has been explalned above. The smallest possible gap

H
fp—

wildth also affords the advantage that the wing extension

/ can function for emergency bearing. Should  the

ﬁ

fastening of the bridge part 20 on the anchor in the

second limb 4 come loose (for example if the anti-shear

device 5 fails as a result of the facet screw 50

breaking), the lamina 91 with its resection surface 94

can then only move up to a point where it bears on the

plane outer face 70 of the wing extension 7 and 1s then

supported by the latter. In this way, the lamina 91 is

further supported and 1ts <collapse 1is effectively

prevented.

Figures 5a and 5b show a third embodiment. Compared to

the second embodiment shown 1in Figures 4a and 4b, the

only real difference 1s that a larger wing extension 7'
1s used. Otherxrwlse, the explanations given above with

respect to the second embodiment apply accordingly.

The reinforcement implant 1 according to the invention 1s

preferably part of an 1mplant set, as 1s shown 1n Figure

P

3. The wvarious types, which differ 1in terms of their

size, are shown arranged 1n rows. For each size, the

reinforcement 1mplant 1s provided both in a wversion for
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also 1n a version

F
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half

wl—
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1on (right-hand half of Figure 3) and

i

3) .

without a wing extension,

for left-side i1mplantation

(left-hand

There 1s 1n each case a version

a version with a short wing

and a version with a large wing extension
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Claims

A reinforcement 1implant for 1insertion 1into the
lamina of a vertebra, comprising a main body with
bearing surfaces on the vertebra and a fastening
device, characterized 1in that a cantilever part for
spanning a resected area of the lamina 1s provided
and also, at opposite ends of the cantilever part,
in each case an anchoring part, wherein a first
anchoring part 1s designed with a pressure surface
for bearing on the spinous process of the vertebra,
and a second anchoring part 1is designed with a
transverse thrust surface for bearing on an outer
face of the lamina, and the pressure surface and the
transverse thrust surface enclose an obtuse angle,
wherein an anti-shear device with a fastening pin,
is arranged on the transverse thrust surface, and
one edge of the transverse thrust surface 1s
adjoined by a load-bearing area of the cantilever
part for spanning the resected area of the lamina,
characterized in that the main body has a first
limb, on which the pressure surface 1s arranged, and
a scecond limb, on which the transverse thrust
surface is arranged, and further characterized 1in
that a pivot joint for a fastening pin 1s arranged

in at least one of the limbs.

The reinforcement implant as claimed in claim 1,
characterized in that the area of the cantilever
part that transfers loading forces from the
transverse thrust surface to the pressure surface
does not intersect a plane defined by the transverse

thrust surface.
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The reinforcement implant as c¢laimed in claim 1,
characterized in that the pivot Joint has a cup-
shaped receiving seat and, mounted 1n the latter, a

ring through which the fastening pin is guided.

The reinforcement implant as c¢laimed 1in claim 3,
characterized 1in that the ring has a rotation
barrier, which holds it secure against rotation with

respect to the receiving seat.

The reinforcement implant as c¢laimed 1n any one of
claims 1 to 4, characterized in that the pivot joint
are designed such that the fastening pins are
movable through 10° to 20° in each direction about a

normal position.

The reinforcement implant as claimed 1in c¢laim 5,
characterized in that the pivot joints are designed
such that the fastening pins of the two limbs lie 1n

one plane in the normal position.

The reinforcement implant as claimed 1in claim 5 or

6, characterized in that the fastening pin, 1n 1its
normal position, deviates from a perpendicular of

the transverse thrust surface by at most 30°, but at

least by 10°.

The reinforcement implant as claimed in any one of
claims 5 to 7, characterized in that the fastening
pin in the pressure surface 1s oriented such that
its normal position, in the implanted state, 1s
directed to a contralateral facet Joint of the

vertebra.
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The reinforcement implant as claimed 1n any one of

claims 1-8, characterized in that a wing extension

is provided which protrudes from the transverse

thrust surface.
The reinforcement implant as c¢laimed in claim 9,
characterized in that the wing extension 1s oriented

parallel to the pressure surface.

The reinforcement implant as claimed in claim 9 or
10, characterized in that the wing extension has a

plane outer face, directed away from the pressure

surface, .

The reinforcement implant as claimed 1in claim 11,
that the

reinforcement rib on its inner face directed toward

characterized 1in wing extension has a

the pressure surface.

The reinforcement implant as c¢laimed 1n any one of
9 to 12, 1in that the

extension 1is arranged 1in the transition area from
thrust

claims characterized wing

the transverse surface to the cantilever

part.

The reinforcement implant as claimed in any one of
in that the

extension extends over at most half the width of the

claims 9 to 13, characterized wing

transverse thrust surface.

The reinforcement implant as c¢laimed 1n any one of

claims 9 to 14, characterized 1in that a lower edge

of the wing extension has a diverging orientation

with respect to an axis of the anti-shear device.
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The reinforcement implant as claimed 1n any one of

claims 5 to 15, characterized in that the fastening
pin is a screw that is long or short, wherein the
long screw reaches 1nto an adjacent lower vertebra,
and the short screw does not reach as far and

instead ends within the vertebra.

The reinforcement 1implant as c¢laimed 1in claim 16,
characterized 1n that the shaft of the long screw
has a threadless area toward its head and a thread
at the end, the threadless area being dimensioned

such that it reaches as far as the adjacent lower

vertebra.

An implant set for insertion 1into the lamina of a
vertebra, comprising a plurality of reinforcement
implants of various sizes, each comprising a mailn
body with bearing surfaces on the vertebra and a
fastening device, characterized in that a cantilever
part for spanning a resected area of the lamina 1s
provided and also, at opposite ends of the
cantilever part, 1in each case an anchoring, part,
wherein a first anchoring part 1is designed with a
pressure surface for bearing on the spinous process
of the vertebra, and a second anchoring part 1is
designed with a transverse thrust surface for
bearing on an outer face of the 1lamina, and the
pressure surface and the transverse thrust surface
enclose an obtuse angle, wherein an antil-shear
device, with a fastening pin, 1s arranged on the
transverse thrust surface, and one edge of the
transverse thrust surface is adjolned by a 1load-
bearing area of the cantilever part for spanning the
resected area of the lamina, characterized 1in that

the main body has a first 1limb, on which the
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pressure surface is arranged, and a second limb, on
which the transverse thrust surface 1s arranged, and
further characterized in that a pivot joint for a

fastening pin 1is arranged 1n at least one of the

limbs.

The implant set as claimed in claim 18,
characterized in that the reinforcement i1mplants are

designed as claimed in any one of claims 1 to 17.
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Fig. 3
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