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(57) Abstract: The invention relates to a device for exerting 
axial forces on bone fragments or vertebral bodies. The inventive 
device comprises A) a first connecting element (1); B) a second 
longitudinal connecting element (2) which is displaceable relative to 
the first connecting element (1); C) a longitudinal support (4) with a 
longitudinal axis (5) and a front end (6) that can be linked with the first 
connecting element (1); D) a tubular sleeve (8) that is coaxial relative · 
to the longitudinal axis (5) in which the longitudinal support (4) is 
displaceable parallel to the longitudinal axis (5) and that comprises a 
front end (9) that is directed against the first connecting element (1); 
E) at least one first lever (12) that rotatably links the front end (9) 
and the second connecting element (2); F) at least one second lever 
(13) that is rotatably disposed on the first connecting element (1) and 
on the second connecting element (2) so that G) a relative movement 
between the front end (9) and the first connecting element (1) results 
in a relative movement between the first and the second connecting 
element (1; 2) along a line (20) that substantially extends traversely 
to the longitudinal axis (5).

(57) Zusammenfassung: Vorrichtungzur Ausubung von axialenKraf- 
ten auf Knochenfragmente Oder Wirbelkotper, mit A) einem ersten Ver
bindungselement (1); B) einem zweiten longitudinalen Verbindungs
element (2), welches relativ zum ersten Verbindungselement (1) ver- 
schiebbar ist; C) einem Langstrager (4) mit einer Langsachse (5) und 
einem vorderen, mit dem ersten Verbindungselement (1) verbindbaren 
Ende (6); D) einer zur Langsachse (5) koaxialen rohrartigen Hulse (8), 
worin der Langstrager (4) parallel zur Langsachse (5) verschiebbar ist, 
und welche ein vorderes gegen das erste Verbindungselement (1) ge- 
richtetes Endstuck (9) umfasst; E) mindestens einem ersten, das vor- 
dere Endstuck (9) und das zweite Verbindungselement (2) drehbar ver- 
bindenden Hebei (12); F) mindestens einem zweiten Hebei (13), wel- 
cher am ersten Verbindungselement (1) und am zweiten Verbindungs
element (2)

[Fortsetzung auf der nachsten Seite]
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drehbar angeordnet ist; so dass G) eine Relativbewegung zwischen dem vorderen Endstiick (9) und dem ersten Verbindungselement 
(1) eine Relativbewegung zwischen dem ersten und dem zweiten Verbindungselement (1; 2) entlang einer im Wesentlichen quer zur 
LSngsachse (5) verlaufenden Linie (20) bewirkt.
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Apparatus for distracting or compressing bones or bone parts

The invention relates to an apparatus for applying axial forces 
upon at least two bone fragments or vertebral bodies connectable 
with the apparatus.

If for example a vertebral body develops a disease or suffers 
damage, it may become necessary to remove this vertebral body 
from the spinal column. In replacement of this vertebral body, 
spacer implants are subsequently inserted. These implants 
usually comprise parts displaceable towards and away from each 
other as well as two specific end plates .adapted to fixate the 
implant on the adjacent, intact vertebral bodies. On the other 
hand, an internal fixating system is often applied in such a way 
that two vertebral bodies are connected to each other by means 
of the fixating system while with the aid of said fixating 
system one or even several damaged vertebral bodies are bridged. 
In the case of these essentially plate-shaped implants, the 
plate-like end portions are fixed to the vertebral bodies by 
means of bone screws. The connecting members situated between 
said plate-like end portions are telescopic so that the 
vertebral bodies adjoining the damaged vertebral bodies can be 
moved in a distracting or a compressing manner parallel to the 
axis of the spinal column. Other spinal column fixation systems 
consist of rod-like, longitudinal carriers which can be fixed to 
pedicle screws by means of connecting devices. These connecting 
devices are designed in such a way as to be axially displaceable 
on the longitudinal carriers, thus permitting a distraction 
and/or a compression of the vertebral bodies. In fact, such 
applications often require a spreading apart or a compression of

W:\Gcorgia\PWG Spcci\6662Ol.doc
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vertebral bodies or implant parts by means of appropriate 
instruments .

An apparatus for the spreading apart of vertebral bodies is 
known from US 4,898,161 GRUNDEI. This known spreading apparatus 
is shaped in the form of a forceps and includes two levers as 
well as two jaws which are arranged in their axial prolongations 
and may be equipped with pins. The jaws comprise special guides 
and are displaced parallel to each other as the forceps is 
opened or closed. By means of a pivotable screw/nut connection 
existing between the two levers, the forceps-like spreading 
apparatus may be locked in the desired position. A disadvantage 
of this known type of spreading apparatus is that it does not 
allow to carry out compressing displacements.

The invention is intended to provide a remedy for this. It is
accordingly an object of the invention to create an apparatus
permitting a distraction as well as a compression of bone
fragments, vertebral bodies or implant parts which allows, in

·’’·.· addition, a precise and accurate adjustment of the distance 
• · · ·

between the jaws.

According to the invention, this object is achieved by means of 
an apparatus for applying axial forces upon at least two bone 
fragments or vertebral bodies connectable to the apparatus as 
described below.

····

W:\Georgia\PWG Speci\666201.doc



3

The apparatus of the invention comprises
A) a first connecting member with a longitudinal axis 

which is connectable to a bone fragment or a vertebral 
body;

B) a second, longitudinal connecting member with a 
longitudinal axis which is connectable to another bone 
fragment or vertebral body, said longitudinal axes 
forming a plane between them and the second connecting 
member being displaceable relative to the first 
connecting member in such a way that the movement of 
its longitudinal axis is coplanar to said plane;

C) a longitudinal carrier extending coaxially to the 
longitudinal axis of the first connecting member, 
including a longitudinal axis, a rear end portion, and 
a front end portion connectable to the first connecting 
member, said longitudinal axis extending parallel to 
said plane;

D) a tubular sleeve, extending coaxially to the 
longitudinal axis, which has a coaxial through bore in 
which the longitudinal carrier is displaceable parallel 
to its longitudinal axis, a front end portion facing 
the first connecting member, and a rear end portion;

E) at least one first lever connecting the front end 
portion and the second connecting member and having a 
longitudinal axis extending substantially parallel to 
said plane, rotatably connected to at least the end 
portion in such a way that said longitudinal axis may 
pivot substantially parallel to said plane; and

F) at least one second lever with a longitudinal axis 
extending substantially parallel to said plane, 
rotatably connected to the first connecting member and 
the second connecting member in such a way that its
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longitudinal axis may pivot substantially parallel to 
said plane; so that

G) a relative movement between the front end portion and 
the first connecting member parallel to said 
longitudinal axis will result in a relative movement 
between the first and the second connecting members 
along a line or a curve extending parallel to said 
plane and substantially vertically to said longitudinal 
axis .

The longitudinal axes of the two levers cross at a point of 
intersection and are rotatably connected to each other by 
means of a swivel joint arranged at said point of 
intersection. The levers may also be arranged two by two, 
the first and second levers comprising in this case one 
lever each, arranged on opposed sides with respect to the 
sleeve and the connecting members. On the other hand, the 
first and second levers may comprise two or more levers 
each, which are situated on the same side of the sleeve or 
of the connecting members, respectively, and which may 
extend parallel to each other.

The longitudinal carrier may in a simple manner be axially 
displaceable within the sleeve, the manipulation of the 
longitudinal carrier and of the sleeve being possible by 
means of simple operating handles or levers attached to 
these elements. In another embodiment, the longitudinal 
carrier and the sleeve may be displaceable parallel to the 
longitudinal axis and relative to each other by means of a 
lever appliance. In this case, the longitudinal carrier and 
the sleeve are equipped with fixed levers, extending 
vertically to the longitudinal axis, which may be displaced 
towards or away from each other by means of a forceps-like
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auxiliary device. The levers of the forceps are connected 
to the fixed levers by means of swivel joints and cross 
each other in a shared swivel joint, so that a compression 
of the levers of the forceps will cause the fixed levers to 
be displaced towards each other. For spreading apart the 
levers of the forceps, a spring is arranged between them.

In another embodiment of the apparatus of the invention, 
the longitudinal carrier is provided, in an area (B) 
corresponding to the position of the front end portion on 
the sleeve, with an external screw thread which corresponds 
to a complementary internal screw thread formed in the 
front end portion of the sleeve. In addition, the 
longitudinal carrier is mounted in the first connecting 
member in such a way that it is rotatable about the 
longitudinal axis but axially fixed with respect to said 
longitudinal axis. The relative axial movement between the 
longitudinal carrier and the sleeve in the sense of the 
longitudinal axis is thus operated by means of a rotation 
of the longitudinal carrier within the sleeve.

On the other hand, the longitudinal carrier may be provided 
in an area (C), which is situated on its front end portion 
and is connectable with the first connecting member, with a 
second external screw thread and the first connecting 
member may be connected to the front end portion of the 
longitudinal carrier by means of an internal screw thread 
which is complementary to said second external screw 
thread.

The threads may be of equal turn but have different pitches 
or may have opposite turns, in which case one external 
screw thread is shaped in the form of a right-hand thread,
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whereas the other external screw thread is shaped in the 
form of a left-hand thread. The corresponding internal 
screw threads have matching turns. Multiple threads may 
also be used.

The levers may be rotatably connected to both connecting 
members. If, in addition, on a connecting member one pivot 
point of a lever is displaceable parallel to the 
longitudinal axis of said connecting member, a displacement
of the
enabled,
members

to each other isconnecting members relative
with the longitudinal axes of the connecting 
remaining parallel and the connecting members

moving along a straight line extending vertically to said 
longitudinal axes.

The first lever (s) may also be rigidly connected to its 
(their) respective connecting member, in which case the 
connecting members will move along a planar curve.

Further advantageous embodiments of the invention will be 
characterised in the dependent claims.

The advantages achieved by the invention reside basically 
in the fact that the apparatus according to the invention 
allows the processes of spreading apart and of compression 
to be carried out with the same apparatus disregarding the 
amount of required distracting or compressing displacement, 
that a parallel displacement of the bone fragments, 
vertebral bodies or implant parts is ensured, and that in 
addition an implant-specific tool or instrument such as a 
screw driver may be inserted through the apparatus.
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In the following, the invention and further developments of 
the invention will be illustrated in greater detail with 
reference to the partially diagrammatic representations of 
several embodiments.

In the drawings:

Fig. 1 is a view of one embodiment of the apparatus 
according to the invention;

Fig. 2 is a view of another embodiment of the apparatus 
according to the invention;

Fig. 3 shows a further embodiment of the apparatus 
according to the invention; and

Fig. 4 shows a forceps-like actuator attachment for the 
handling of the individual embodiments of the apparatus 
according to the invention.

The embodiment of the apparatus according to the invention 
shown in Fig. 1 comprises a first connecting member 1 with 
a longitudinal axis 27 connectable to a bone fragment or a 
vertebral body and a second longitudinal connecting member 
2 with a longitudinal axis 17 connectable to another bone 
fragment or vertebral body. The longitudinal axes 17;27 of 
the connecting members define a plane 18. Facing the bones 
or the implants, the connecting members 1;2 are equipped 
with pins 30 which are connectable to bone fragments, 
vertebral bodies or implant parts and move along a straight 
line 3 lying in the plane 18 and extending vertically to 
the longitudinal axes 17;27. In addition, the second 
connecting member 2 may be displaced relative to the first
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connecting member 1 in such a way that in the plane 18 the 
longitudinal axis 17 moves parallel to the longitudinal 
axis 27. For manipulation purposes, the apparatus of the 
invention is further equipped with a longitudinal carrier 4 
extending coaxially to the longitudinal axis 27 of the 
first connecting member 1 and including a longitudinal axis 
5 extending concentrically to the longitudinal axis 27, a 
rear end portion 7, and a front end portion 6 connectable 
with the first connecting member 1. In this embodiment, the 
longitudinal axis 5 lies in the plane 18. A tubular sleeve 
8 extends coaxially to the longitudinal axis 5 and is 
provided with a coaxial through bore 11 in such a way as to 
permit a displacement of said sleeve 8 relative to the 
longitudinal carrier 4 coaxially to the longitudinal axis 
5. The sleeve 8 further comprises a front end portion 9 
facing the connecting member 1 and a rear end portion 10. 
The displacement of the two connecting members 1;2 relative 
to each other is operated by means of a first lever 12 
connecting the front end portion 9 with the second 
connecting member 2 and having a longitudinal axis 16 
extending substantially parallel to the plane 18, the lever 
12 being rotatably connected to the front end portion 9 and 
to the second connecting member 2 in such a way that the 
lever 12 may pivot relative to the front end portion 9 and 
the connecting member 2, so that the longitudinal axis 16 
moves parallel to the plane 18, and of a second lever 13 
with a longitudinal axis 15 extending substantially 
parallel to the plane 18, the second lever 13 being 
rotatably connected to the first connecting member 1 and to 
the second connecting member 2 in such a way that the 
longitudinal axis 15 may pivot parallel to the plane 18. 
The longitudinal axes 15; 16 of the two levers 12; 13 cross 
at a point of intersection 19 and are connected to each
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other by means of a swivel joint 14 situated at the point 
of intersection 19. By means of the scissors-like 
arrangement of the levers 12;13, it can be achieved that a 
relative movement between the front end portion 9 and the 
first connecting member 1 parallel to the longitudinal axis 
5 causes a relative movement between the first and the 
second connecting members 1;2 parallel to the longitudinal 
axes 17 and 27 and parallel to the straight line 3 which 
extends parallel to the plane 18 and vertically to the 
longitudinal axis 5.

The second connecting member 2 comprises a guide 22 
assuring that the rotation of the second lever 13 relative 
to the second connecting member 2 is executed about the 
longitudinal axis 28 of a bolt 21 which is freely movable 
along the guide 22. This guide 22 extends parallel to the 
longitudinal axis 17 and has a length A, thus permitting 
the bolt 21 to be displaced in the guide 22 parallel to the 
longitudinal axis 17.

The longitudinal carrier 4 is provided in an area B 
corresponding to the position of the front end portion 9 
with a first external screw thread 23, whereas the front 
end portion 9 has an internal screw thread 24 which is 
complementary to said first external screw thread 23. The 
longitudinal carrier 4 is further provided in an area C, 
which is situated on its front end portion 6 and 
connectable with the first connecting member 1, with a 
second external screw thread 25 and the first connecting 
member 1 is connected to the front end portion 6 of the 
longitudinal carrier 4 by means of an internal screw thread 
26 which is complementary to said second external screw 
thread 25. The external screw threads 23 and 25 on the
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longitudinal carrier 4 have opposed thread pitches. The 
external screw thread 25 in the area C is a right-hand 
thread, whereas the external screw thread 23 in the area B 
is a left-hand thread. Analogously, the internal screw 
threads 24,-26 in the front end portion 9 and in the first 
connecting member 1 have opposed thread pitches. Thus, it 
can be achieved that a rotation of the longitudinal carrier 
4 about the longitudinal axis 5 will cause the front end 
portion 9 of the sleeve 8 and the first connecting member 1 
to move towards or away from each other, depending on the 
sense of rotation of the longitudinal carrier 4. The 
relative movement of the front end portion 9 and the first 
connecting member 1 which is thus obtained results in a 
relative movement of the two connecting members 1;2 with 
respect to each other. For rotating the longitudinal 
carrier 4 and the sleeve 8 relative to each other, the 
longitudinal carrier 4 is equipped on its rear end portion 
7 with a first operating handle 35 and the sleeve 8 is 
equally equipped on its rear end portion 10 with a second 
operating handle 36.

The longitudinal carrier 4 and the first connecting member 
1 may each have a through bore extending coaxially to their 
respective longitudinal axes 5;27, so that a screw driver 
may be introduced through these bores. The second 
connecting member 2 may equally have a through bore 
extending coaxially to its longitudinal axis 17, so that a 
screw driver may be introduced through this bore.

The embodiment of the apparatus of the invention shown in 
Fig. 2 differs from the embodiment shown in Fig. 1 only in 
so far as the longitudinal axes 15; 16 of the two levers 
12,-13 cross at the extremities of the levers 12,-13 which
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are distant from the front end portion 9 and from the first 
connecting member 1, respectively. The swivel joint 14 
connecting the two levers 12;13 is accordingly situated on 
these extremities. The levers 12;13 are substantially of 
the same length and the second connecting member 2 is 
rigidly connected with the first lever 12, the longitudinal 
axis 16 of the lever 12 and the longitudinal axis 17 of the 
second connecting member 2 intersecting each other at a 
specific angle. In this embodiment of the apparatus of the 
invention, the connecting members 1;2 on actuating the 
apparatus are no longer displaced in such a way that their 
longitudinal axes 17;27 move parallel to each other. Here, 
the movement of the connecting members 1;2 follows a curve 
lying in the plane 18. Yet it is possible to define a 
point X on the second connecting member 2 which moves 
substantially along a straight line 3 extending parallel to 
the plane 18. The connecting members 1;2 are equipped with 
U-shaped plates 32 which are attachable to implant parts.

The embodiment of the apparatus of the invention shown in 
Fig. 3 differs from the embodiment shown in Fig. 2 only in 
so far as the longitudinal carrier 4 is displaceable within 
the sleeve 8 parallel to the longitudinal axis 5 and is 
connected on its front end portion 6 to the first 
connecting member 1 wherein it is lodged in an axially 
fixed manner relative to the longitudinal axis 27 while 
rotatable about said longitudinal axis 27. In this manner 
it is assured that the relative movements between the 
longitudinal carrier 4 and the sleeve 8 result in a purely 
axial displacement which may be achieved by moving the 
operating handles 35 and 36 towards or away from each 
other. The rotatable but axially fixed mounting of the 
longitudinal carrier 4 within the first connecting member 1



12

is achieved by means of a setscrew 34 which is screwed into 
the first connecting member 1 and protrudes into a 
corresponding groove 33 arranged in the longitudinal 
carrier 4.

The mechanism of movement working between the longitudinal 
carrier 4 and the sleeve 8 as shown in Fig. 3 can easily be 
transferred to the embodiment of the apparatus of the 
invention shown in Fig. 1.

Fig. 4 shows a detail of one embodiment of the apparatus of 
the invention, for example of the embodiment according to 
Fig. 3, in which the longitudinal carrier 4 and the sleeve 
8 are displaceable parallel to the longitudinal axis 5 and 
relative to each other by means of a lever appliance 29. 
The end portions 7 and 10 of the longitudinal carrier 4 and 
of the sleeve 8, respectively, are provided with fixed 
levers 37 and 38 which are displaceable towards or away 
from each other by means of a forceps. The levers 42 and 43 
of the forceps are connected to the fixed levers 37 and 38 
by means of swivel joints 39 and 40 and cross each other in 
a shared swivel joint 41, so that pressing together the 
levers 42 and 43 of the forceps results in a displacement 
of the fixed levers 37 and 38 towards each other. The 
levers 42 and 43 of the forceps are spread apart by means 
of a spring 44 arranged between them.
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Claims

1. An apparatus for applying axial forces on at least two bone 
fragments or vertebral bodies connectable with said 
apparatus, including

A) a first connecting member with a longitudinal axis which is 
connectable to a bone fragment or a vertebral body; and

B) a second, longitudinal connecting member with a longitudinal 
axis which is connectable to another bone fragment or 
vertebral body, the longitudinal axes forming a plane between 
them and the second connecting member being displaceable 
relative to the first connecting member in such a way that 
its longitudinal axis will move in said plane;

C) a longitudinal carrier extending coaxially to the 
longitudinal axis of the first connecting member and 
including a longitudinal axis, a rear end portion, as well as 
a front end portion connectable with the first connecting 
member, said longitudinal axis of the carrier extending 
parallel to said plane;

D) a tubular sleeve extending coaxially to the longitudinal axis 
of the carrier and including a coaxial through bore in which 
the longitudinal carrier is displaceable parallel to its 
longitudinal axis, a front end portion facing the first 
connecting member, and a rear end portion;

E) at least one first lever connecting the front end portion to 
the second connecting member and having a longitudinal axis 
extending substantially parallel to said plane rotatably 
connected at least to the end portion in such a way that said 
longitudinal axis of the first lever may pivot substantially 
parallel to said plane; and

W:\Gcorgia\PWG Speci\66620l.doc
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F) at least one second lever with a longitudinal axis extending 
substantially parallel to said plane, rotatably connected to 
the first connecting member and the second connecting member 
in such a way that the longitudinal axis of the second lever 
may pivot substantially parallel to said plane; so that

G) a relative movement between the front end portion and the 
first connecting member parallel to said longitudinal axis of 
the carrier results in a relative movement between the first 
and the second connecting members along a line extending 
parallel to said plane and substantially vertically to said 
longitudinal axis of the carrier.

2. An apparatus as claimed in claim 1, wherein in the special 
case the expression 'parallel to the plane' is to be 
understood as meaning 'coplanar to the plane ’.

3. An apparatus as claimed in claim 1 or 2, wherein the line is 
a straight line.

• ·• · ·
. *.Σ 4. An apparatus as claimed in any one of claims 1 to 3, wherein• · · ·
····* a point may be defined on the second connecting member which • ·• ··· · moves substantially along the straight line extending parallel 
’ ‘ to the plane as the front end portion and the first connecting

member are displaced relative to each other.

5. An apparatus as claimed in claim 3 or claim 4, wherein the 
straight line extends vertically to the longitudinal axis of the 
carrier .

6. An apparatus as claimed in any one of claims 1 to 5, wherein
• ·· ·
• · « · • <• · · ·

W:\Gcorgia\PWG Speci\666201.doc
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the longitudinal axes of the first and second levers cross at a 
point of intersection.

7. An apparatus as claimed in claim 6, wherein the levers are 
connected with each other by means of a swivel joint arranged at 
their point of intersection.

8.
the

An apparatus as claimed in any one of claims 1 to 7, wherein
levers are substantially of the same length.

9. An apparatus as claimed in any one of claims 1 to 8, wherein
the second connecting member is displaceable substantially
parallel relative to the first connecting member.

10. An apparatus as claimed in claim 9, wherein the second 
connecting member is displaceable substantially parallel to the 
longitudinal axis of the carrier relative to the first 
connecting member.

11. An apparatus as claimed in any one of claims 1 to 10, wherein 
the first lever is rotatably connected to the second connecting 
member in such a way that the longitudinal axis of the first 
lever may pivot substantially parallel to the plane.

12. An apparatus as claimed in any one of claims 1 to 11, wherein 
the second connecting member comprises a guide assuring that

·’·*’. the rotation of the second lever relative to the second
·»···....· connecting member is executed about the longitudinal axis of a 

·· ·«
• ’ · bolt which is freely movable along the guide.• · · ·• ·····

• · * ····· ········• ·····
W:\Gcorgia\PWG Speei\666201.doc
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13. An apparatus as claimed in claim 12, wherein the guide has a 
length extending parallel to the longitudinal axis of the second 
connecting member and enabling a displacement of the bolt in the 
guide parallel to the longitudinal axis of the second connecting 
member.

14. An apparatus as claimed in any one of claims 1 to 8, wherein 
the second connecting member and the first lever are rigidly 
connected to each other.

15. An apparatus as claimed in claim 14, wherein the levers form 
an isosceles triangle.

16. An apparatus as claimed in any one of claims 1 to 15, wherein
A) the longitudinal carrier is provided in an area 

corresponding to the position of the front end portion with
an external screw thread;

B) the front end portion has an internal screw thread which is 
complementary to said external screw thread;

C) the longitudinal carrier is mounted within the first
connecting member in such a
longitudinal axis; and

way as to be rotatablei about the

D) the longitudinal carrier is mounted within the first
connecting member in such a way as to be axially fixed

• ·

• · · ·» « • · · ·

relative to the longitudinal axis.

17. An apparatus as claimed in any one of claims 1 to 15, 
wherein

A) the longitudinal carrier is provided in an area 
corresponding to the position of the front end portion with

W:\Georgia\PWG Speci\666201.doc
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a first external screw thread;
B) the front end portion has an internal screw thread which is 

complementary to said external screw thread.
C) the longitudinal carrier is provided in an area, which is 

situated on its front end portion and is connectable to the 
first connecting member, with a second external screw 
thread; and

D) the first connecting member is connected to the front end 
portion of the longitudinal carrier by means of an internal 
screw thread which is complementary to said second external 
screw thread.

18. An apparatus as claimed in claim 17, wherein the external 
screw threads are of equal turn but have different pitches.

19. An apparatus as claimed in claim 17, wherein the external 
screw threads have opposed turns.

20. An apparatus as claimed in claim 19, wherein the external 
screw thread in the area is a right-hand thread.

21. An apparatus as claimed in claim 19 or claim 20, wherein the 
external screw thread in the area is a left-hand thread.

22. An apparatus as claimed in any one of claims 17 to 21, 
wherein the external screw thread in the. area is a multiple 
thread.

23. An apparatus as claimed in any one of claims 17 to 21, 
wherein the external screw thread in the area is a multiple
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thread.

24. An apparatus as claimed in any one of claims 1 to 16, wherein 
the longitudinal carrier is mounted within the first connecting 
member in such a way as to be at least axially fixed relative to 
the longitudinal axis of the carrier.

25. An apparatus as claimed in any one of claims 1 to 16, and 
claim 24, wherein the longitudinal carrier and the sleeve are 
displaceable parallel to the longitudinal axis of the carrier 
and relative to each other by means of a lever appliance.

26. An apparatus as claimed in claim 25, wherein the lever 
appliance is shaped in the form of a forceps and equipped with 
a spring for flexibly spreading apart said lever appliance.

27. An apparatus as claimed in any one of claims 1 to 26, wherein 
both the longitudinal carrier and the first connecting member 
have a through bore extending coaxially to their longitudinal 
axes, so that a screw driver may be introduced through these 
bores .

28. An apparatus as claimed in any one of claims 1 to 27, wherein 
the second connecting member has a through bore extending 
coaxially to its longitudinal axis so that a screw driver may be 
introduced through this bore.

29. An apparatus as claimed in any one of claims 1 to 28, wherein 
the connecting members are equipped with pins which are 
connectable to bone fragments, vertebral bodies or implant
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parts .

30. An apparatus as claimed in any one of claims 1 to 28, 
wherein the connecting members are equipped with blades which 
are attachable to bone fragments, vertebral bodies or implant 
parts .

31. An apparatus as claimed in any one of claims 1 to 28, 
wherein the connecting members are equipped with U—shaped plates 
which are attachable to implant parts.

32. An apparatus as claimed in any one of claims 1 to 28, wherein
A) the connection between the connecting members and the 

implants such as bone screws, which are fixedly connected to 
the vertebral bodies or bone fragments, is realised in the 
form of a ball-and-socket joint; and

B) the ball joint-like connection is reversibly blockable in an
«·;···: angularly stable manner.• · ·• · ·• · ·• · · ·• ·.···· 33. An apparatus as claimed in claim 1 substantially as herein• · ·
’ described with reference to the accompanying drawings.

• ·

DATED 4 March 2003
PHILLIPS ORMONDE & FITZPATRICK

• · · ·
J * ! Attorneys for:• · · ·
’····’ SYNTHES AG CHUR
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