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over the external thread on the central body.
open on the side and running perpendicular to its central axis for receiving a longitudinal
carrier. A lower shell with an inner cone corresponding to the cone of the central body
and an upper shell with a passage opening open towards the lower shell are pushed
over this central body. When in assembled state, both shells can be pressed downward
by means of a nut, which can be screwed over the external thread on the central body.
The longitudinal carrier is inserted between the lower and upper shell, which is
conducted through the passage opening in the upper shell on the side. When the
connection device is blocked, the upper shell is pressed downwards when this nut is
tightened, which presses the longitudinal carrier inserted in the passage opening onto
the lower shell, the inner cone of which as a result is shoved over the external cone of
the collet chuck. When the cones are thus pressed onto each other it leads to the collet
chuck being compressed and thus the spherical head tensioned within the collet chuck
being blocked. The disadvantage of this prior art device is, on the one hand, the
significant construction height of the connection element due to the connection in the

form of a socket-joint between the spherical head of the bone anchoring element and
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-The invention is intended to renedy this situation. The invention is based
on the task of creating a device that requires as little space as possible
and can additionally be inplanted with a m ni numrequirenent for surgical
dinstruments and operations. It should specifically be possible to insert a
surgical instrument wwth a dianeter not |arger than the dianeter of the
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pedicl e screw which has the features of Claim1. The device according to
the invention essentially conprises a connection elenent with a sealing cap
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than the inplants, which neans
element. This second channel means that the sealing cap is divided from its front end to
the base of the second channel in two segments elastically deformable transverse to
the central axis. The tensioning means can be connected to this at the rear end of the
sealing cap and serves to block a longitudinal carrier and a bone fixation means in the
connection element. For securing the sealing cap to the connection element arresting
means latching into each other are arranged complementary to each other on the

connection element and in the cavity of the sealing cap.



‘there. is now no need for any |arge access that can traumati se the patient
and the device is accordingly ideal for mninmuminvasive or navigated
surgery. These inplants also offer a possibility of treating patients in
.cases of thorascopic access. In a furthey enbodi ment the device according
t'o the invention conprises securing nmeans by means of which the cavity in
t he connection elenent is narrowed between the rear end of the bone head
and the upper end of the connection elenent. This prevents the bone
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sever al ReBOAINEPAL. Fig. 1 shows a |ongitudinal section through the
preferred enbodi nent of the device according to the invention; Fig. 2a
shows a view of the connection el enent of the enbodi nent of the device
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pedicle screw. Instead of the planar design, this bearing surface can also be designed

in spherical form or having several concentric steps.

Further advantageous embodiments of the invention are indicated in the dependant

claims.

The advantages achieved by the invention can be seen essentially in that due to the
device according to the invention:

- very low structural height of the connection element with sealing cap can be
achieved;

- the device can be blocked during the implant operation by means of a single locking
mechanism; and

- instruments can be used that have a diameter less than the implants, which means
there is now no need for any large access that can traumatise the patient and the
device is accordingly ideal for minimum invasive or navigated surgery. These
implants also offer a possibility of treating patients in cases of thorascopic access.

In a further embodiment the device according to the invention comprises securing
means by means of which the cavity in the connection element is narrowed between the
rear end of the bone head and the upper end of the connection element. This prevents
the bone fixation means in the connection element from falling out at the upper end of

the connection element.



‘illustrated in Fig. 3; Fig. 5 shows a section through a further enbodi nent
of the device according to the invention; and Fig. 6 shows a section

t hrough a further enbodi ment of the device according to the invention. Fig.
1 illustrates a bone fixation nmeans 1 depigned as pedicle screw together

Wi th a connection element 5, a longitudinal carrier 11, a sealing cap 12
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26 on tﬁ@ﬁ@@¥%@?2%§@¥ﬁg4, wherein a screwdriver (not illustrated) can be
inserted in the neans 29 illustrated as a hexagon socket for receiving a

screwdriver, which are arranged at an end position on the screw head 30.
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t he bon } i l.can be placed. The screw shaft 24 of the bone
fixatio%céggﬂgjgﬂygﬁﬁgéﬂ%ggsed through the cavity 8 tapered at the |ower
end 7 of the connection elenent 5. The connection elenment 5 is furthernore
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connection elenent 5 parallel to the central axis 2 is designed in such a
way that a longitudinal carrier 11 inserted in the channel 10 can be pl aced
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connection element 5 and the connection elenent 5 is partially received
parallel to the central axis 2 in the second cavity 18 provided in the
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carrierinvkntiehd in the connection elenent 5 in the first channel 10 to be
received in the sealing cap 12. The second channel 17 is open at the front
end 20 of the sealing cap 12 with the result that the sealing cap 12 in the
case of ngi ' rdse ' ' hgaGieBN i I t be
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bones or bone fragnents to be fixed, whereas the second or further |atch
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Fig. 6 shows a section through a further embodiment of the device according to the
invention.

Fig. 1 illustrates a bone fixation means 1 designed as pedicle screw together with a
connection element 5, a longitudinal carrier 11, a sealing cap 12 shoved coaxially over
the connection element 5 from its upper end 6 and a tensioning means 13 connected to
the sealing cap 12. The front segment 3 of the bone fixation means 1 is designed as a

screw shaft 24 with external thread 26, whereas the rear segment 4 is designed as a



-The bul ges 15 and the depressions 16 are provided with a sawtooth shaped
profile in a cross section surface parallel to the central axis 2, wherein
the steep flanks of the bulges 15 are oriented towards the | ower end 7 of
the connection elenment 5 and the steep fd anks of the depressions 16 are
‘Ooriented towards the rear end 19 of the sealing cap 12. If the sealing cap
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nmeans 13 is being tightened, the longitudinal carrier 11 8 is pressed
onto the bone head 30 with the result that this is clanped between the
shoul der 9 and the longitudinal carrier 11 and the bone fixation neans 1



‘Fig. 5 illustrates an enbodi nent of the device according to the invention
that differs fromthe enbodi nents descri bed above only in that the screw
head 30 of the bone fixation neans 1 is secured by neans of a securing
means 35 fromdriving out of the cavityg. The securing neans 35 conprises
‘a pin 37 that is pressed, for exanple, in a hole 38 running transverse to
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across the width and several pins 37 can also be provided as securing neans
35. Fi glateh pwsitionamre pised ferdixation afiiae deviceée according to the invention
wherein the securing nmeans 35 is carried out by a snap ring 39 instead of
by one or several pins 37. The snap ring 39 is received in a groove 40
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9 Paten; clainms 1. Device for connecting a longitudinal carrier ( 11 ) to a
bone fixation neans ( 1 ), particularly a pedicle screw conprising A a
connection el enent (5) arranged coaxial to the central axis (2), with an
upper end (6), a lower end (7), a cavity (8) coaxial to the central axis
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connect iceaxial BMbeicdrtnal bxigsversely to the |l ongitudinal axis (2) for
receiving a longitudinal carrier (11 ); B) a sealing cap (12), conprising a
front end (20}) a rear end (19), a second cavity (18) open at the front end
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arrestipgis"®@rig. (1 ) are arranged in a cross-section surtace orthogonal to

the central axis (2) on the periphery of the connection elenent (5) and on
t he periphery of the second cavity (18) in the sealing cap (12). 3. Device
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axis (2). . 10 5. Device according to one of the clains 1 to 4,
characterised in that the sealing cap conprises (12) two slots (34)
arranged orthogonal to the second channel (17), which penetrate the wall of
the sealing cap (12) fromthe direction pf the front end (20). 6. Device
according to one of the clains 1 to 5, characterised in that it conprises a
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cal] ca Zj’he embodiment of the device according to the invention illustrated in Fig. 3 and Fig. 4

differs from the embodiment illustrated in Fig. 1 and 2 only in that the sealing cap 12 is
provided with two slots 34 orthogonal to the second channel 17, which are inserted into
the wall of the sealing cap 12 from its front end 20. Instead of the two segments 27;28
(Fig. 2b), the sealing cap 12 in this embodiment is provided with four segments
27,28;32;33. This means that the elasticity of the sealing cap 12 can be increased and
this cap can be shoved more easily over the bulges 15 on the connection element 5.

For implanting the device, the pre-assembled implant comprising the bone fixation
means 1 and the connection element 5 is removed from the implant container with a
screw driver inserted in the means 29, without any need for a further instrument for
holding the parts and without the surgeon having the join the parts together. Then, the
implant which provisionally consists only of bone fixation means 1 and a connection
element 5 is screwed into the prepared pedicle. After the longitudinal carrier 11 is laid
into the first channel 10 arranged in the connection element 5, the same screwdriver is
used to remove again the pre-assembled sealing cap 12 provided with the tensioning
means 13 from the implant container, in which operation there is again no need for a
special holding instrument. By means of a special clamp, the sealing cap 12 is locked in
the first latch point, i.e. when the first depression 16 in the sealing cap 12 has been
pushed over the first bulge 15 on the connection element 5. After repositioning is
completed, the sealing cap 12 is placed in the second or third latch position and locked.
The tensioning means 13 is then tightened by means of the screwdriver and the
longitudinal carrier 11 inserted in the first channel 10 is blocked in the connection
element 5. When the tensioning means 13 is being tightened, the longitudinal carrier 11
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the longitudinal carrier 11 is blocked in the connection element 5.

Fig. 5 illustrates an embodiment of the device according to the invention that differs
from the embodiments described above only in that the screw head 30 of the bone
fixation means 1 is secured by means of a securing means 35 from driving out of the
cavity 8. The securing means 35 comprises a pin 37 that is pressed, for example, in a
hole 38 running transverse to the central axis 2 and extends into the cavity 8. The hole
38 is arranged axially between the rear end 41 of the bone head 30 and the upper end 6
of the connection element 5. Instead of a hole 38, several holes 38 spread across the
width and several pins 37 can also be provided as securing means 35.

Fig. 6 shows an embodiment of the device according to the invention wherein the
securing means 35 is carried out by a snap ring 39 instead of by one or several pins 37.
The snap ring 39 is received in a groove 40 positioned at the rear end 41 of the screw
head 30 and protrudes into the cavity 8 so that the cavity 8 is tapered there towards its
upper end 6. The groove 40 is arranged axially in such a way that the snap ring 39
inserted therein does not exceed the rear end 41 of the screw head 30 towards the
upper end 6 of the connection element 5, which means that the longitudinal carrier 11
does not lie on the snap ring 39. The screw head 30 is for this purpose designed, for
example, reduced at its rear end 41 and is provided at this rear end 41 with an axial
segment 42 which has a diameter smaller than the bone head 30. The shoulder 43
formed by this segment 42 with reduced diameter will then be brought in contact with
the securing device 35 provided here in the form of a snap ring 39, so that the screw
head 30 can be arrested against axial movements towards the upper end 6 of the
connection element 5 by the snap ring 39 in the cavity 8. The segment 42 of the screw
head 30 passes through the ring-shaped opening of the snap ring 39 and protrudes at
the end beyond the snap ring 39, so that the longitudinal carrier 11 can rest at the rear
end 41 of the screw head 30.
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Fod 0% &1¢ )Deviogsfer (gan 0gs & lppgitudinal carrier (11) to a bone fixation means (1),
particularly a pedicle screw comprising
A) a connection element (5) arranged coaxial to the central axis (2), with an upper end
(6), a lower end (7), a cavity (8) coaxial to the central axis (2) passing through the
connection element (5) from the upper end (6) to the lower end (7), which is designed
tapering towards its lower end (7) by means of at least one shoulder (9), and a channel
(10) passing through the connection element (5) transversely to the longitudinal axis (2)
for receiving a longitudinal carrier (11);
B) a sealing cap (12), comprising a front end (20), a rear end (19), a second cavity (18)
open at the front end (20) for receiving the connection element (5) and a second
channel (17) transversely to the central axis (2) and open towards the front end (20) of
the sealing cap (12); and
C) tensioning means (13), which can be fixed to the sealing cap (12) at its rear end (19)
and by means of which a longitudinal carrier (11) inserted in the channel (10) can be
fixed in the connection element (5),
characterised in that
D) externally on the connection element (5) and in the second cavity (18} in the sealing
cap (12) latch-in arresting means (21) are arranged complementary to each other,

which serve for securing the sealing cap (12) to the connection element (5).

2. Device according to Claim 1, characterised in that the arresting means (21) are
arranged in a cross-section surface orthogonal to the central axis (2) on the periphery of
the connection element (5) and on the periphery of the second cavity (18) in the sealing
cap (12).

3. Device according to Claim 2, characterised in that the arresting means (21) comprise
bulges (15) externally on the connection element (5) and complementary depressions
(16) in the second cavity (18) in the sealing cap (12).

4. Device according to one of the claims 1 to 3, characterised in that the shoulder (9)
comprises a level bearing surface (25) of circular-ring shape concentric to the central

axis (2).
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6. Device according to one of the claims 1 to 5, characterised in that it comprises a
bone fixation means (1) with a central axis (2), a front segment (3) and an axially
adjoining rear segment (4), wherein the rear segment (4) has a cylindrical or prismatic
form and the front segment (3) is used for fixation to a bone, and that the rear segment
(4) of the bone fixation means (4) is arrested by the shoulder (9) axial towards the lower
end (7) of the connection element (5) whereas the front segment (3) of the bone fixation
means (1) protrudes axially at the lower end (7) of the connection element (5).

7. Device according to Claim 6, characterised in that the bone fixation means (1) is a
pedicle screw with a screw shaft (24) having an external thread (26) and a screw head
(30) at the end position.



