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(57) ABSTRACT 

Spinal column ?xation device 1, in the form of a pedicle 
screW, has an anchoring section 4 meant for ?xation into a 
bone, and an adjoining head section 5 for attachment to a 
longitudinal support piece 3. The head section 5 has an 
opening 7 that runs all the Way through the part, transverse 
to the plane of symmetry 6 of the ?xation device, for the 
purpose of admitting a tension-stable stable fastening device 
2 Which can be looped around longitudinal support piece 3. 
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SPINAL COLUMN FIXATION DEVICE 

FIELD OF THE INVENTION 

[0001] This invention relates to a spinal column ?xation 
device, in particular a pedicle screw or pedicle hook adapted 
to be connected to a longitudinal support rod. 

BACKGROUND OF THE INVENTION 

[0002] For posterior spinal column correction, there are 
fundamentally tWo types of ?xation or anchoring devices, 
pedicle screWs and spinal column hooks. As their name 
implies, pedicle screWs are inserted into the pedicle of the 
spinal column. Pedicle hooks can be attached either to the 
pedicle or to the lamina of the spinal body. They are placed 
primarily in the thoracic area of the spine. For the most part, 
screWs, Which are inserted into the spinal body, are used in 
anterior spinal column correction. 

[0003] Spinal column ?xation devices of this type in the 
form of a pedicle screW are described, for example, in WO 
92/03100. 

[0004] The problem With all previously knoWn spinal 
column systems for treatment of spinal column deformities, 
is that their application is complex. This problem shoWs up 
primarily When the individual spinal column ?xation devices 
must be linked With a longitudinal support piece. In contrast 
to treatment of spinal column fractures, in treating deformi 
ties, several of the anchoring devices must be attached to the 
spinal column. Since the spinal column is deformed, only in 
very rare cases is it possible to place these anchoring devices 
in a line. From this comes the problem of connection to a 
longitudinal support piece Which normally consists of a 
round rod. 

[0005] In the so-called derotation technique, the longitu 
dinal support piece is pre-bent, and after attachment to the 
anchoring devices, turned 90 degrees. This results in trans 
formation of a lateral bending of the spinal column into a 
bending in the sagittal plane. In spite of the initial enthusi 
asm for this technique, it has been determined that the long 
term result is only a slight correction. 

[0006] A correction of the spinal column Which is optimal 
according to current state of the art can be achieved With the 
so-called frame technique. In this technique, the portion of 
the spinal column that is to be corrected is bridged by tWo 
longitudinal support pieces. Both longitudinal support 
pieces are attached to the spinal body adjacent to the 
deformation. In accord With the type of correction desired, 
the tWo longitudinal support pieces can be pre-bent. Into the 
spinal bodies Which are bridged by the tWo longitudinal 
support pieces, anchoring devices (pedicle screWs or pedicle 
hooks) are attached. With the help of these devices, the 
individual spinal bodies can noW be pulled toWard the 
longitudinal support pieces and attached. 

[0007] In spite of its advantages relative to all previously 
knoWn methods, this technique can very seldom be used, 
because the anchoring devices do not possess suf?cient 
adaptability. In addition to the axial loading, Which is 
desired, they cause unnecessary bending loads, since they 
must be rigidly linked to the longitudinal support piece. 
These additional loads are so great that at older defective 
locations in the spinal column, they can lead to a tearing out 
of the anchoring devices. This tearing-out problem occurs 
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very frequently, since attachment of the anchoring device to 
the longitudinal rod can be done only in one position. That 
is, if the correction of the spinal column by its “ossi?cation” 
is not 100% feasible, then this partially completed correction 
cannot be kept in this position. For this reason, often too 
much force is applied to achieve 100%, and indeed not 
because of the correction, but rather because of the required 
attachment of the anchoring devices to the longitudinal 
support piece. The only alternative is the intermediate inser 
tion of a third longitudinal support piece, Which must be 
attached to an existing longitudinal support piece via a 
connecting piece. This quantity of implants, hoWever, often 
exceeds the biological tolerance limit and impairs the func 
tioning of the spinal column musculature. 

[0008] Presently knoWn individual attachment devices 
(for example, in accord With WO 92/03100) have an 
improved adaptation, but are at the tolerance limit especially 
in young patients, because of their siZe. A large siZe proves 
to be negative above all in complex corrections, since almost 
every spinal column Which is equipped With such an 
implant, and the spinal column musculature, suffers from it. 

SUMMARY OF THE INVENTION 

[0009] The present invention affords a remedy for this 
problem by providing a spinal column ?xation device Which 
permits optimal choices to correct the spinal column, While 
at the same time reducing the bulk of the implant to a 
minimum. 

[0010] The invention provides a spinal column ?xation 
device such as a pedicle screw or hook comprising an 
anchoring element for ?xation to the bone, and a head 
section connected to the anchoring element, said head sec 
tion comprising a transverse opening shaped to receive a 
tension stable fastening element for attachment to a longi 
tudinal support piece. 

[0011] The invention also provides a spinal column ?xa 
tion assembly comprising a ?xation device as described, a 
longitudinal support piece and a tension stable fastening 
element shaped to extend through the transverse opening in 
the head section and connect the device to the support piece. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The invention Will be further described With refer 
ence to the draWings in Which: 

[0013] FIG. 1 is a vieW in front elevation and partially in 
vertical section of a spinal column ?xation device according 
to the invention in the form of a pedicle screW, in a position 
to be attached to a longitudinal support piece by means of a 
fastening device. 

[0014] FIG. 2 is a vieW in side elevation shoWing the 
device of FIG. 1. 

[0015] FIGS. 3 and 4 are front and side elevational vieWs, 
partly in vertical section, of a spinal column ?xation device 
according to the invention With a double slot. 

[0016] FIGS. 5 and 6 are front and side elevational vieWs, 
partly in vertical section, of spinal column ?xation device 
according to the invention With a laterally inclined longitu 
dinal groove in the head section. 

[0017] FIGS. 7 and 8 are front and side elevational vieWs, 
partly in vertical section, of a spinal column ?xation device 
according to the invention With a miniaturiZed head section. 
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[0018] FIGS. 9 and 10 are front and side elevational 
views, partly in vertical section, of a spinal column ?xation 
device according to the invention With a central hexagonal 
socket in the head section. 

[0019] FIGS. 11 and 12 are front and side elevational 
vieWs, partly in vertical section, of a spinal column ?xation 
device according to the invention in the form of a spinal 
column hook. 

[0020] FIG. 13 is a horiZontal section through the spinal 
column hook of FIG. 11, along the line B-B. 

[0021] FIG. 14 shoWs schematically the spinal column 
hook of FIGS. 11-13 attached to the bone Which is pulled 
toWard a longitudinal support piece by a fastening device. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] Referring to FIGS. 1 and 2, a spinal column 
?xation assembly according to the invention comprises a 
spinal column ?xation device 1, a tension-stable fastening 
element 2 and a longitudinal support piece 3. The spinal 
column ?xation device 1 comprises an anchoring element 4 
for ?xing into the bone (here in the form of a screW), and a 
head section 5 connected to the anchoring element, Which 
head section is meant for attachment to longitudinal support 
piece 3. The head section exhibits an opening 7 running all 
the Way through it, and transverse to the plane of symmetry 
6 of the ?xation device, to admit the fastening element 2 
Which can be looped around longitudinal support piece 3. 

[0023] The tension-stable fastening element 2 for its part 
consists of a belt-shaped loop 9 closeable by a closing piece 
8 and movable only in one direction, ie in a direction to 
make it smaller. By tightening loop 9, it is possible to draW 
spinal column ?xation device 1 closer to longitudinal sup 
port piece 3, and optimally to bring it so that it is contiguous 
With it. For this purpose, the head section 5, on its end 
intended to be adjacent to longitudinal support piece 3, is 
equipped With a concave surface 10, Which matches the 
convex surface of the longitudinal support piece 3. 

[0024] In FIGS. 3-8, various versions of the head section 
of spinal column ?xation devices are depicted. 

[0025] In the design con?guration according to FIG. 3, 
head section 5 Widens out to admit tWo separate openings 7 
in the form of slots. In the version of FIGS. 5 and 6, head 
section 5 is tipped doWn relative to the plane of symmetry 
6, in order to bring it laterally closer to longitudinal support 
piece 3. Finally, the version of FIGS. 7 and 8 has a head 
section 5 that has been reduced in order to keep the implant 
siZe to a minimum. 

[0026] In FIGS. 9 and 10, a spinal column ?xation device 
1 is depicted Whose head section 5 has a central hexagonal 
socket 11 running in the direction of the plane of symmetry 
6. This facilitates screWing the pedicle screW into the bone 
With a suitable hexagonal screWdriver. 

[0027] In FIGS. 11-14, a spinal column ?xation device 1 
is depicted in the form of a spinal column hook. This 
consists of an anchoring element 4 for ?xation into the bone, 
here formed as a tWo-sided blade, and an adjoining head 
section 5 for attachment to longitudinal support piece 3. The 
head section 5 displays tWo openings that run clear through 
the section, and transverse to the plane of symmetry 6 of the 
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spinal column ?xation device. These openings are to admit 
the tension-stable fastening device 2 Which can be looped 
around longitudinal support 3. 

[0028] The tWo-sided blade of the anchoring segment 4 is 
formed in such a Way that it encloses the pedicle 12 of spinal 
body 14. 

[0029] From the foregoing it can be seen that a funda 
mental of the ?xation device according to the invention is in 
the Way in Which the individual spinal column ?xation 
devices are coupled to a longitudinal support piece. In place 
of the previously used connections (Which Were rigid in all 
directions) betWeen the ?xation device and the longitudinal 
support piece, the connection according to the invention is 
?xed only in the axial tension direction. That means that 
each individual spinal body is draWn toWard the longitudinal 
support piece by tension. It does not matter Whether 100% 
correction can be achieved or not. Through the attachment, 
stable in the axial direction, of the attachment devices to the 
longitudinal support piece, the spinal column is maintained 
in the corrected position. The force that acts on the spinal 
body during correction is like the action of a rope on the 
spinal body. This has the additional advantage that during 
the course of correction, the spinal body can seek its “path” 
on its oWn. Most of all this has advantages in correcting 
long-term deformed spinal columns, since during the defor 
mity Which has continued over a long period the spinal 
elements have become deformed themselves and can 
become interlocked into each other. 

[0030] Forces Which act axially on the spinal column are 
not transferred to the spinal column ?xation devices, but 
rather are carried by the spinal bodies. If this is not desired, 
the axial forces as Well as the torsional forces can be 
transferred by a frame structure such as that referred to 
above. This frame structure consists of conventional anchor 
ing devices Which are rigid in all directions; they are 
attached to one or tWo longitudinal support pieces. Attach 
ment of this frame is not a problem, since in each case only 
tWo rigid ?xation devices are connected to each other. By 
displacement of the proximal ?xation devices to the distally 
attached ?xation devices, the spinal column area Within the 
frame can be relieved of loading. Torsional and axial load 
ings are carried totally by the frame. An elastic ?xation of 
the spinal column, Which has a healing in?uence on the 
spinal column, can be achieved by long-extension bridging. 

[0031] At the same time, the longitudinal support piece 
Will protect the bone anchoring device interface (pedicle 
screW or spinal column hook) from being subjected to 
excessive loads. The ?xation devices of the invention Will 
then be used Within the frame, to effect the actual correction. 
The correction of the individual spinal bodies can be done by 
degrees. In other Words, each spinal element Will alternate in 
being draWn to the longitudinal support piece in incremental 
fashion. This procedure Will avoid an overloading of the 
implant anchoring into the bone. 

[0032] In addition to its improved functioning, the spinal 
column ?xation device according to the invention also is 
distinguished by being very simple to use. 

[0033] As brought out above ?xation devices according to 
the invention may have either one or tWo slots on their head 
sections, through each of Which an attachment device knoWn 
in the technology as a cable binder is passed. As described 
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above, such tension-stable fastening devices consist essen 
tially of a closed loop Which moves via a locking piece in 
only one direction, ie it can be reduced in siZe. Examples 
of such fastening devices are described in detail in the 
German published patent applications DE-Al 40 24 334 and 
DE-Al 40 21 246, Where direct application is made to bones, 
and not as a connecting piece betWeen tWo osteosynthetic 
structural elements. 

[0034] As described above the head of the pedicle screW 
and pedicle hook according to the invention can be con?g 
ured in various Ways. If it has been determined, With the aid 
of X-ray imaging, that a 100% correction can be achieved, 
then screWs and/or hooks can be employed Which possess a 
longitudinal groove on the head end that matches the lon 
gitudinal support piece. After correction has been carried 
out, the fastening devices in these pieces can be replaced by 
metal clasps. These metal clasps have an advantage in that 
they can, if necessary, accept forces in all directions. Thus, 
in simple spinal corrections, a “frame” can be dispensed 
With if the need arises. 

[0035] In another variant of the invention, the head of the 
?xation device is shaped so that the groove matches the 
longitudinal support piece placed laterally in the implant 
head. This head shape can be used Where the longitudinal 
support piece comes to lie laterally With respect to the 
anchoring device in its ?nal position. Once again, X-ray 
imaging can be employed beforehand to establish the ?nal 
positions of the longitudinal support piece and the anchoring 
device. As described a third head shape is con?gured in such 
a Way that it has the smallest possible dimensions, and 
possesses only the slot for receiving the fastening device. 
This anchoring device generally is used Where small implant 
siZe is a priority, or Where 100% correction cannot be 
achieved. 

[0036] In another form, described above in connection 
With FIGS. 11-14, the spinal column ?xation device, par 
ticularly Where it is designed as a spinal column hook, has 
a double slot. Each slot, made on the head end, has different 
requirements. The slot placed before the tip of the hook 
serves to admit a “correction fastening device”. When this 
correction fastening device exerts axial forces on the hook, 
the latter has a tendency to tip doWnWard, Which causes it to 
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hook more effectively into the spinal body. The second slot 
serves to admit the “?xation fastening device”. This slot is 
located in the extension of the hook base. After correction 
has been carried out, a fastening device is placed through 
this slot to achieve improved stability of the hook. 

[0037] Depending on the application, the spinal column 
?xation devices as Well as the longitudinal support pieces 
can be fabricated from implant steel, titanium, titanium 
alloys, plastics or biodegradable materials. The same is true 
for the fastening devices. One preferred combination of 
materials consists of titanium for the spinal column ?xation 
device and the longitudinal support pieces, and plastic for 
the fastening devices. This combination of materials has an 
advantage in that With modern options for folloW-up testing 
(MRI, CAT, etc.), it does not have negative effects. 

What is claimed is: 
1. A spinal column ?xation assembly comprising a lon 

gitudinal support piece having a longitudinal axis, a ?xation 
device having an anchoring element With a major axis for 
?xation to a bone and a head section formed as a single piece 
With said anchoring element, said head section having a 
channel for receiving said support piece and a slot extending 
through said ?xation device along an axis transverse to the 
axis of a support piece positioned in said channel and 
intersecting the major axis of the anchoring element, said 
assembly further comprising a tension stable fastening ele 
ment extending through said slot and around said support 
piece to secure said support piece in said channel. 

2. The ?xation assembly claimed in claim 1, Wherein the 
anchoring element, the head section, and the longitudinal 
support piece are titanium and the fastening element is 
resorbable plastic. 

3. The ?xation assembly of claim 1, Wherein the assembly 
consists in its entirety of titanium or a titanium alloy. 

4. The ?xation assembly of claim 1, Wherein the assembly 
consists in its entirety of non resorbable plastic. 

5. The ?xation assembly of claim 1, Wherein said fasten 
ing element comprises a belt formed in a loop and a closure 
element in said belt and moveable along said belt in one 
direction only. 


