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A RECONSTRUCTION SYSTEM FOR VERTEBRA
Abstract

• A reconstruction system for vertebra, with
» at least one annular middle body (10,12)

5 two annular end bodies (14,16) wherein the end surfaces of the middle body

(10,12) and of the end bodies (14,16) are formed such that the bodies may be stacked over 

one another and one end surface of the end bodies comprises a receiving section (46)

two approximately right-angled vertebra body plates (18,20) of which one limb 

(60) is formed such that in a direction perpendicular to the axis of an end body (14,16) it
10 is insertable into the receiving section (46) in a manner such that the one limb (60), is 

prevented from moving away from the end body (14,16) in the direction of the axis, 

whilst the other limb (62) comprises at least one bore (74,76) for a bone screw (102,104)• · « ·
.··*·. and at least one threaded bore (78) and
net v z

·;···· a connection plate (22), which at the ends comprises openings (80,84) for
9

*;·**; 15 connection to the other limb (62) via a screw (88, 90).
9
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A RECONSTRUCTION SYSTEM FOR VERTEBRA

The invention relates to a reconstruction system for vertebra according to claim 1.

With the removal of a part of a vertebra or vertebra body of the human vertebral 

column a replacement is to be provided which fills out the space remaining free and 

assumes a carrying function. In this context a range of various implants are known. The 

implants are often cage-like and on the bearing surfaces are provided with a toothing or 

likewise in order to simplify a fastening of the neighbouring vertebra bodies as well as 

an ingrowing of the bone substance. It is also known to provide a set of such vertebra 
body space retainers which have a graded height. It is further known to telescopically 

arrange ring-like vertebra body space retainers and to mutually fasten them via screw 

connections. In this manner in steps the height of the whole arrangement may be 

adjusted.

It is the object of the invention to provide a reconstruction system for vertebra which is 
modularly constructed for adaptation to the respective circumstances of a human 

vertebral column and which in particular makes possible a stable variable 
reconstruction.A A A «• A

This object is achieved by the features of claim 1.

The reconstruction system according to the invention comprises a middle body as well 

as two annular end bodies. The annular middle body may be provided in graded 

lengths. The end bodies are preferably of a predetermined height, and otherwise may 

be designed the same. The end and the middle bodies may be stacked onto one another
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and comprise correspondingly adapted bearing surfaces. Furthermore it is essential to 

the invention that approximately right angled vertebra body plates are provided. One 

limb of the plates is formed such that it cooperates with a receiving section of an end 

body. For this purpose the corresponding limb of the plate transversly to the axis of the 

end body is inserted into the receiving section so that it is prevented from a movement 

in the axis direction away from the end body when the vertebra plate for its part is 

arranged rigidly. For this purpose the other limb comprises at least one bore for leading 

through a bone screw. It faces away from the end body when the other limb is inserted 
into the end body. The plate may therefore be fastened in the neighbouring vertebra or 

vertebra body in an angularly stable manner with the help of the bone screw. Since 

both end bodies are connected via a retaining plate to "healthy vertebra" the "column" 

or the "stack" of the bodies are securely anchored in the vertebral column.

So that however a further stability is obtained, a connection plate is provided which by 

way of a screw connection is connected to the outer lying limbs of the vertebra body 
plates.

According to one formation of the invention it is envisaged for the bodies to be formed 

ovally and the axis of the receiving section to run along the larger axis of the oval. The 

oval shape serves the adaptation to the corresponding shape of the vertebra body. The 

bone screws for fastening the vertebra body plate with this laterally penetrate into the 

vertebra body of the healthy vertebra; a penetration into the vertebra hole is prevented.

According to a further formation of the invention it is envisaged for the cooperating

end surfaces of the bodies to comprise a toothing in a manner such that the bodies are

displaceable to one another only in one direction. The displacement direction runs

preferably in the direction of the large axis of the oval. By way of this on the one hand

the stacking on installation of the body is simplified and on the other hand however a

securement for a displacement against one another is obtained. A securement against a 
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displacement in the direction of the tooth apexes or burrows is prevented by the 

connection plate.

The end surfaces of the middle body are preferably formed the same. It is therefore all 

the same which of the bearing surfaces of the middle body face upwards or 

downwards. The end surfaces of the end bodies, which face the middle body, are 

preferably formed complementarity to the end surfaces of the middle body.

Various possibilities for forming the receiving section in the end body are conceivable. 

One formation of the invention provides for the receiving section to comprise a 

swallowtail guide and for the first limb of the vertebra body plate to be formed 

complementarity in cross section. For this purpose according to one formation of the 
invention the first limb may comprise two parallel distanced runners which are 

connected at the ends, wherein the inner sides of the runners form the plate-side 
swallowtail guide.

As is known per se the human vertebral column is not a straight line, but is curved 

double S-shaped. In order here to obtain a corresponding adaptation to the anatomical 

circumstances one formation of the invention provides for the end surfaces of the end 

bodies, which face away from the middle body, to be inclined at an angle to the axis 

not equal to 90°. The inclination lies in a plane in which also the natural inclination of 

the vertebra bodies would run., i.e. from the outside to the inside or from the inside to 
the outside.

In order to obtain a further securement of the bodies against one another one formation

of the invention provides for bores to be formed in the end surfaces of the bodies for

accommodating pin-shaped securing elements. These according to a further formation

of the invention may be formed as clips which form a latch connection with the bores.

With the help of such pins the lateral position of the bodies to one another may be 
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fixed. The pins for example are of a suitable plastic material or also titanium or of the 
same material as for the end bodies and the middle body.

As mentioned the vertebra body plate is fastened with the help of one or two bone 

screws in the neighbouring vertebra body. Furthermore the connection plate is screwed 

onto the same limb which accommodates the bone screws. So that this may be carried 

out without disturbances, according to a further formation of the invention it is 

provided for the head of the screw to be sunk so far into the limb that it does not 

protrude outwards. Preferably the head of the bone screw is formed spherically and 

cooperates with a spherical countersinking in the limb of the vertebra body plate so that 

the bone screw may be screwed into the neighbouring vertebra body at a desired angle.

According to a further formation of the invention it is provided for the connection plate 

between the ends to comprise an elongate hole and for there to be provided an 

adjusting pin with thread sections on both sides of a radial collar between the ends of 

the pin. With the help of the adjusting pin the distance of the connection plate to the 

stack of bodies may be set. With regard to the connection of the vertebra body plates to 

the end bodies this does not cause any problems since the angled plate is held 
displaceable relative to the end body.

The invention is hereinafter explained in more detail by way of embodiment examples.

Fig. 1 shows perspectively a reconstruction system according to the invention.

Fig. 2 shows a lateral view of the system according to claim 1 with a removed 
connection plate.

Fig. 3 shows a lateral view of the system according to Fig. 1, displaced by 90°.
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Fig. 4 shows a similar lateral view as Fig. 2, however with the connection plate and 

another inclination of the end body.

Fig. 5 shows a plan view of the arrangement according to Fig. 1.

Fig. 6 shows a plane view of the reconstruction system according to the invention in 

an exploded representation.

Fig. 7 shows a lateral view of the reconstruction system according to Fig. 6 in an 
exploded representation.

Fig. 8 shows a lateral view of the reconstruction system according to Fig. 7 after a 
partial construction.

Fig. 9 shows perspectively exploded an embodiment example of the reconstruction 

system.

Fig. 10 shows a similar representation as Fig. 2, but in an only part-constructed
.····. arrangement.

• · ·
• · · ·• · ·• · ·

Fig. 11 shows the lateral view of a middle body of the reconstruction system according
• · · ·

*····’ to the invention.

Fig. 12 shows a section through the middle body according to Fig. 11 along the line 
12-12.

Fig. 13 shows a section through the body according to Fig. 12 along line 13-13.

.../6
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Fig. 14 shows and end view of the body according to Fig. 11 in the direction of arrow
14.

Fig. 15 shows an end view of an end body of the reconstruction system according to 

the invention.

Fig. 16 shows a section through the body according to Fig. 15 along line 16-16.

Fig. 17 shows a lateral view of the end body according to claim 15.

Fig. 18 shows the end body according to the Figures 5 to 17 in a perspective view.

The reconstruction system according to the Figures 1 to 10 comprises middle bodies 

10, 12, end bodies 14, 16, vertebra body plates 8, 20 and a connection plate 22. The 

bodies 10 to 16 form a stack which at the upper and lower end is limited by the 

vertebra body plates 18, 20, wherein the latter are connected to one another by the 

connection plate 22. In the following the individual parts are described in more detail.

The middle bodies 10 are annularly oval, as is best deduced from the Figures 6, 9, 12 

and 14. As is to be recognised from Fig. 14 both end surfaces of the middle body 10 are 

provided with a toothing 24. The apex of the teeth or the troughs between the teeth run 

in a direction which is determined by the longer diameter 26. If several middle bodies 

10 are placed over one another they can be displaced onto one another but however 

only in the direction of the toothing, whilst transversely to this they are prevented from 
displacing.

The middle bodies 10 furthermore comprise bores 28 at the ends of the longer axis.

The bores 28 are located in the thickened sections of the walling of the middle body 10.

As is deduced from Fig. 13 the bore sections of the bore 28 on both sides of a radial 
.../7
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bore comprise a shoulder 32. Somewhat in Fig. 8 there is shown a securing pin 34. It 

consists of two hollow cylindrical sections which are separated from one another by a 

middle section 36. The cylindrical sections comprise axially parallel slots 38. 

Furthermore the hollow cylindrical sections at the ends are broadened radially 

somewhat. The pins 32 may be clipped into the bores 28 wherein the radial 

broadenings at the end engage behind the shoulder 32. The middle collar or section 36 

comes to lies in the corresponding countersinking at the end of the bore 28. With the 

help of the pins 34 therefore two middle bodies arranged over one another may be 
secured against lateral displacement.

On each side of the middle body 10 in its walling there are formed holes 38. Their axis 

is not perpendicular to the walling of the body 10, but at a somewhat steeper angle. The 

openings 38 may be provided with a thread. The same applies to the middle bore 30 

which in circumferential distances of 90° are arranged over half the length. The 

purpose of these bores or openings will be dealt with later.

The middle bodies 10 in the shown figures may have a differing height. Preferably one 

set of middle bodies is present with a graded height. In the Figures 1 to 10 this is to be 

recognised by way of the middle body 12 which has a smaller height than the middle 

body 10. It however yet has a particular relationship with the the middle body 12, 
which will be discussed later.

In the Figures 15 to 18 an end body 14 is shown in more detail. Since the end body 14 

is identical to the end body 16 only one end body needs to be explained in more detail.

The end body 14 is characterised by the fact that it comprises an end surface 40 which

may correspond to the end surface of a middle body 10 or is complementary to this.

This means there is provided a corresponding toothing which cooperates with the

toothing of the middle body. The opposite lying end surface 42 comprises an 
.../8
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inclination as results from the Figures 1 to 10 or also Figs. 17 and 18. The end surface 

42 is likewise provided with a toothing 44 which is equal to the toothing 40 or the 

toothing 24 of the end body 10. The toothing 44 does not serve the cooperation with 

the middle body, but with the neighbouring vertebra body and does not fill out the 

whole end surface, but rather cutouts 46 are left free. These are such that they form a 

swallowtail guide parallel to the largest diameter 48 (Fig. 15). At the ends of the largest 

diameter in turn there are formed bores 50 for accommodating a securing pin 34, 

comparable to the bores 28. At a circumferential distance of 90° again there are formed 

radial holes 52 which may be threaded holes.

As is deduced from Figures 1 to 4 e.g. the middle bodies 10, 12 and the end bodies 14, 

16 are stacked onto one another wherein their toothings engage into one another. The 

middle and end bodies are preferably cut from a tubular blank. Therefore between 
neighbouring bodies with a cut there results "male" and "female" end surfaces. So that 

the end bodies and the middle bodies fit together independently of the position of the 

middle body, in the present case the middle body is provided whose end surfaces are 

identical. In this manner the manufacture is simplified and the storage is reduced.

In the shown examples the end bodies 14, 16 at the free end are provided with inclined 
end surfaces 42. Also annularly cylindrical end bodies may be provided which on an 

end surface e.g. likewise comprise a swallowtail guide as was described by way of 

Figures 15 to 18. The height of the end bodies however is constant. Furthermore the 

end bodies 14,16 may be provided with different angles of inclination.

The angle plates or the vertebra body plates 18, 20 are formed identically so that a

description of one plate is sufficient. As can be recognised the plates comprise two

limbs 60, 62 which run at right angles to one another. The plates 18, 20 are formed as

one piece. The limb 60 comprises two runners 62, 64 running parallel at a distance

which are connected to one another by a semi-circular connection section 66. The 
.../9
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connection section is on the lower side chamfered at 68, this side lying opposite the 

other limb 62. The runners 62, 64 on the edges facing one another are chamfered so 

that there is formed a swallowtail guide 68, as for example is to be recognised in Fig. 8 

or 9. The runners are inserted into the swallowtail guide of the end bodies 14, 16 as is 

roughly to be recognised from the Figures 1 and 3. The movement of a plate 18 away 

from an end body 14, 16 is therefore prevented in this manner, and specifically 

independently of the relative position of the limb 60 to the end body.

The other limb 62 is plate-like and on the side facing the limb 60 is curved concavely at 

70. The curved surface contains spikes 72. The limb 62 is furthermore provided with 
two first holes 72, 74 and a third hole 76 of smaller diameter. The hole 76 is formed as 
a threaded hole.

The elongate connection plate 22 is provided with three openings 80, 82 and 84. The 

opening 80 at one end of the plate 22 consists of two holes which are arranged next to 

one another but are connected, for the accommodation of a screw 88 in two distanced 

positions. The screw 88 may with its threaded shank be screwed into the bore 78 of the 

plate 18 or 20. The opening 84 at the other end of the plate is elongate and narrows to 
the free end of the plate. Furthermore the opening or bore 84 has a countersinking of a 

manner such that on screwing a screw 90 into the threaded bore 78 of the plate 18 or 20 

the connection plate 22 is moved relatively, since the screw 90 displaces the plate 

wherein the screw gets into the wider part of the opening 84. The middle opening 82 is 

an elongate hole for the accommodation of an adjusting or distancing screw 92, as is 

somewhat to be recognised in Fig. 7. The screw 92 comprises at two ends threaded 

sections 94,96 and approximately in the middle a radial collar 98. The threaded section 

94 is screwed into a middle bore 30 of a middle body which faces the connection plate

22. With this the radial collar 98 bears against the facing side of the plate 22 whilst the 

threaded section 98 extends through the elongate hole 82. A nut 100 is screwed onto
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the threaded section 96 in order to obtain a rigid connection between the screw 92 and 
the plate 22.

The distance between the plate 22 and the stack of the end and middle bodies is 

therefore determined by how far the threaded section 94 is screwed into the threaded 
bore 30.

The vertebra body plates 18,20 are in each case allocated to two bone screws 102,104 

which comprise a threaded shank and a spherical head 106. The bone screws 102, 104 

are guided through the openings 74, 76 of the limbs 62 of the plates 18, 20 and are 
screwed into a vertebra body (not shown), by which means the plates 18, 20 are 

fastened in an angularly stable manner. The spherical heads 106 are accommodated by 

corresponding spherical countersinkings of the holes 74, 76 so that a screwing in may 

be effected at any angle. Furthermore the countersinkings fully accommodate the heads 

106. All parts shown in the drawings are formed from a suitable body-compatible 
material, e.g. titanium.

The shown system has the object of replacing two or more vertebra bodies. The 

individual bodies 10, 12 or 14, 16 may also serve as a normal replacement for a 

vertebra disk or a vertebra body. It is also possible to connect individual end and 

middle bodies stacked onto one another only via connection plates of the shown type. 

A connection to healthy neighbouring sections of the vertebral column is then to be 
created in the known manner.

After removing the vertebra body or bodies or also before, the plates 18, 20 are

fastened to the neighbouring healthy vertebra bodies with the help of the bone screws

102, 104. The spikes 72 ensure an additional securement. Then a suitable stack of

middle and end bodies is installed. The direction of insertion runs transversely to the

axis of the vertebral column, i.e. in the direction of the largest diameter of the bodies 10 
.../11
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to 16. The fastening of the package or of the stack to neighbouring healthy parts of the 

vertebral column is effected in that the plates 18, 20 are inserted into the corresponding 

guides of the end bodies 14, 16 as is roughly represented in the Figures 1 to 4. The 

securement to the side is effected in that finally the connection plate 22 with the help of 

the screws 90, 88 is fastened to the plates 18,20. On account of the compression effect 

of the screw 90 with the hole 84 there is effected a pressing together of the body or 

stack so that any play is avoided. The relative position of the plates 18, 20 is adjusted 

by the adjusting screw 100. This may be recognised best in Fig. 3.

In the installed position a part of the opening 38 faces in the same direction as the 

pedicle of the vertebra. If before reconstruction a removal of the pedicle is required, 

threaded elements may be screwed into the openings, on which then in the usual 

manner parts of the implant are fastened for stabilising the vertebral column, as is 

known per se with the application of pedicle screws.
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CLAIMS
The claims defining the invention are as follows :-

1. A reconstruction system for vertebra, with

- at least one annular middle body (10,12)

- two annular end bodies (14, 16), wherein the end surfaces of the middle body (10, 

12) and of the end bodies (14,16) are formed such that the bodies may be stacked 

over one another and one end surface of the end bodies comprises a receiving 

section (46)

- two approximately right-angled vertebra body plates (18, 20) of which one limb 
(60) is formed such that in a direction perpendicular to the axis of an end body (14, 

16) it is insertable into the receiving section (46) in a manner such that the one limb 
(60) is prevented from moving away from the end body (14, 16) in the direction of 

the axis, whilst the other limb (62) comprises at least one bore (74, 76) for a bone 
screw (102,104) and at least one threaded bore (78) and

a connection plate (22), which at the ends comprises openings (80, 84) for 

connection to the other limb (62) via a screw (88, 90).

2. A reconstruction system according to claim 1, characterised in that the bodies (10 

to 16) are oval and the axis of the receiving section (64) runs along the larger 
diameter of the oval.

3. A reconstruction system according to claim 1 or 2, characterised in that the 

cooperating end surfaces of the bodies (10, 16) have a toothing in a manner such 

that the bodies are displaceable relative to one another only in one direction.

4. A reconstruction system according to claim 2 and 3, characterised in that the 

displacement direction runs in the direction of the large diameter of the oval.
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5. A reconstruction system according to one of the claims 1 to 4, characterised in that 

the end surfaces of the middle body (12) are formed the same.

6. A reconstruction system according to one of the claims 1 to 5, characterised in that 

there is provided a set of middle bodies (10,12) of a graded length.

7. A reconstruction system according to one of the claims 1 to 6, characterised in that 

the end surface of the end body (14, 16), which faces the middle body (10, 12), is 

formed complementarity to the end surfaces of the middle body (10,12).

8. A reconstruction system according to one of the claims 1 to 7, characterised in that 

the receiving section (64) comprises a swallowtail guide and the first limb (60) of 

the vertebra body plate (18,20) in cross section is formed complementary thereto.

ft ft ft ft
···· ‘ 9. A reconstruction system according to one of the claims 1 to 8, characterised in thatft ft ft ft ft
" “ \ the first limb comprises two paralel distanced runners (62, 64) which are connected

’ I at the ends.• Aft··ft ft
ft• ft ft ftftft

10. A reconstruction system according to claim 9, characterised in that the connecting 
*’·*: end comprises a chamfering (68) for the simplified introduction into the receiving
• · ft «

’ section (46).

ft ft 4 * ft
• * “ *. 11. A reconstruction system according to claim 8 and 10, characterised in that the inner
ft ft

sides of the runners (62,64) form a swallowtail guide.
ft

• ft
12. A reconstruction system according to one of claims 1 to 11, characterised in that 

the end surfaces of the end bodies (28) are inclined to the axis of the end bodies at 

an angle which is not equal to 90°.
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Ι 3. A reconstruction system according to claim 12, characterised in that the angle of 

inclination lies in a plane which runs parallel to the plane in which the second limb 

(62) of the vertebra plates (18,20) lies.

14. A reconstruction system according to one of the claims 1 to 13, characterised in 

that in the end surfaces of the bodies (10 to 16) there are formed bores (28, 50) for 

the accommodation of pin-shaped securing elements (34).

15. A reconstruction system according to claim 14, characterised in that the securing 

element at the ends is formed as a clip which under spring effect cooperates with 
the bores (25, 50).

16. A reconstruction system according to the claims 14 and 15, characterised in that the 

bores (28, 50) in the end surfaces are arranged at the ends of the oval.

17. A reconstruction system according to one of the claims 1 to 16, characterised in 

that the head (106) of the bone screws (102, 104) is arranged countersunk in the 

bore (74,76) of the second limb (62).

18. A reconstruction system according to claim 17, characterised in that the head (106) 

of the bone screw (102, 104) is spherical and the opening (74, 76) in the second 
limb (62) comprises a spherical countersinking.

19. A reconstruction system according to one of the claims 1 to 18, characterised in 

that the second limb (62) on the side proximal to the first limb (60) comprises at 
least one sharp spike (72).

20. A reconstruction system according to one of the claims 1 to 19, characterised in

that the connection plate (22) between the ends comprises an elongate hole (82) 
.../15
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and there is provided an adjusting pin (92) with threaded sections (92, 94) on both 

sides of a radial collar (98) between the ends, for setting the distance of the 

connection plate (22) to the bodies (10 to 16) and the other threaded section 

extends through the elongate hole (82) and is connected to the plate (22) with the 

help of a nut (100).

• · · ·• · • · · ·
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21. A reconstruction system for vertebra, the system substantially as 
hereinbefore described with reference to the accompanying drawings.

Dated 23 July, 1999 
Howmedica GmbH

5 Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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