. 1892/ P@Re2I9CT1. 2001 1 Device for connecting a longitudinal carrier, to a
bone fifgaii oggieans 19 May 2006 The invention relates to a device ft}May2006
connecting a longitudinal carrier to a bone fixation neans, particularly a
pedi cl e screw according to the generic jermof Patent Caiml. Certain
devices are already known fromthe state of the art for connecting pedicle
screws to longitudinal carriers for fixing the vertebral colum. Such a
connection device is disclosed in the US patent US 5,584,834 ERRI CO. This
wel | known invention conprises a device that allows a pedicle screw, or
nore generally a bone anchoring elenent, to be connected, in a sinple way
to a longitudinal carrier. The connection device generally consists of a
cylindrical central body, which is provided at its lower end with a
slotted, externally conical collet chuck with a hollow spherical cavity

for repgiid ' hone L png. elenent and has an
extern e tifita 16 ﬂgﬁ&laicﬂ e 1 €aN8 s central
body is provided with a hole open on the side and running perpendicular to

its ce_gltaral axj s fgg receiving a longitudinal carrier. Alower shell with
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shel | wi ; ' shell _are pyshed over
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downward by nmeans of a. nut, which can be screwed over the external thread
on the.ceniral body. The longitudinal carrier is inserted between the
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the urReewsiiongfudiild cairits (¥iRling e ERBBRFELRAnAICY] ce 1s bl ocked, the
upper shell 1s pressed downwards en this nut I's "tightened, which presses

the longitudinal carrier inserted in the passage opening onto the | ower
cone
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tensioned within the collet chuck being cked.
pri or &PPNEENGrNg, elemartetoohe sramectachin assigwils iveaynto eolusgitudinapeahséght

of  t NerPEnGHdiBh FVRIEGENE ARy LBnLiRE: SPRRGHLd icgnttrglebody, which is provided

at its lower end with a slotted, externally conical collet chuck with a hollow-spherical

cavity for receiving a spherical head of a bone anchoring element and has an external
thread at its upper end. In its central section, this central body is provided with a hole
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 coliet 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



. formof a socket joint between the spherical head of the bone anchorin

el enent and 19 May 2006 2 the collet chuck and, on the other hand, 191@%3(2005
space required for the surgical instrunent for tightening the nut to be
screwed over the external thread on the,central body. The invention is

i ntended to renmedy this situation. The ?nvention I s based on the task of
creating a device that requires as little space as possi ble and can
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i nmplant so that as little damage as possible is caused to the surrounding

tissue _parts. The invention solves the set task with a device for
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t o t he spgBuRdingtigstieqartdne connection el enent penetrates the connection
el ement diametrically, with the result that, for exanple, a |ongitudinal
carrier representing a vertebral fixation systemcan be received in the
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arrested axially by the shoulder in the cavity. The sealing cap is

provided with a second channel, which is also arranged transverse to the
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element by means of a shoulder. A channel that is open. at the upper end of the
connection element and running transverse to the central axis of the connection
element penefrates the connection element diametrically, with the result that, for
example, a longitudinal carrier representing a vertebral fixation system can be received
in the channel and runs orthogonal to the central axis, whereas a bone fixation means,
for example a pedicle screw can be conducted through the cavity parallel to the central
axis, until the screw head of the pedicle screw is arrested axially by the shoulder in the
cavity. The sealing cap is provided with a second chahnel, which is also arranged
transverse to the cenfral axis and is open towards the front end of the sealing cap,
wherein the longitudinal carrier is received at the sealing cap instalied on the connection
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.



. sealing cap and serves to block a longitudinal carrier and a bone fixation
means in the connection elenment. For securing the sealing cap to th:May 2006
connection el enent arresting neans |latching into each other are arranged
conpl ementary to each other on the congection el enent and in the cavity of

t he sealing cap. 19 May 2006 3 In the preferred enbodi nent of the device
according to the invention, the arresting neans are arranged on the

peri phery of the connection elenent and also at the periphery in the

cavity,i he seal in . The .arresti.ng neans. pref erabl pnsi sts of .
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enbodi nents of the invention are indicated in the dependant clains. The
advant ages achi eved by the invention can be seen essentially in that due to
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treat i imgsgredricahfsm or basieg seletdieoasentpcetgmsess. In a further enbodi ment
the device according to the invention conprises securing neans by neans of
which the cavity in the connection elenent is narrowed between the

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 focking
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 tfaumatise 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.



. rear ,end of the bone head and the upper end of the connection elenment. This
prevents the bone fixation neans in the connection el enent from fal9 May 2006
out at the upper end of the connection elenent. 19 May 2006 4 This

enbodi ment design with securing neans paovi des the advantage that pre-
assenbl ed i nplants are used which neans | oss of tinme in the operation
theatre.can be avoided and the risk potential, for exanple through m xing
up or iW¥Sre@eedimaR, design withsisgeuringameans: ppendes thee advastagenthabdpre-
furt her, i I r i bed, in more degai bel pw
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Fig. 1awvbies antahgirtskdbatehtisledsd exampleottabugheninirgf apr&direpiredt msdigh ithe
device ,according to the invention; Fig. 2a shows a view of the connection
el enentS'@l¢HdlYdRIIBP*ent of the device according to the invention
illustrated in Fig. 1; Fig. 2b shows a view of the enbodi nent of the device
according to the invention illustrated in Fig. 1; Fig. 3 shows a section
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4 sho vi ew of the enbodi nent of the device according to the invention
il us\tNi’ Y oprtheibgsiszef pargalssemmatiaillysEaiions ehseuajal embpdingrts. embodi ment
of the device according to the invention; and Fig. 6 shows a section

t hrough a further enbodi nent of the device according to the invention.

Fig. 1Fid.| tsshostses lanbitodingl setfiom theagh thedpsifgred @nbBERhEMEOB SREWevice
t oget her m%@%}@b connection elenment 5, a longitudinal carrier 11, a sealing
cap 1235HR e I9veWider  the connection element 5 fromits upper end 6
and a tensioning nmeans 13 connected to the sealing cap 12. The front '
segnent 3 of the bone fixation neans 1 is designed as a screw shaft 24

wi t h ekigerdalshawseadviee, oitbe econndodioneeiemsednafnthed dnsbablisiephest e aevice

according to the invention illustrated in Fig. 1;

Fig. 2b shows a view of the embodiment of the device according to the invention
illustrated in Fig. 1;

Fig. 3 shows a section through another embodiment of the device according to the
invention,

Fig. 4 shows a view of the embodiment of the device according to the invention
illustrated in Fig. 3;

Fig. 5 shows a section through a further embodiment of the device according to the
invention; and

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 ca_rrier 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




.19 May 2006 5 circular-cylindrical screw head 30. The bone fixation nmeans 1
desi gned as pedicle screw can be screwed into a pedicle by neans of% May 2006
external thread 26 on the screw shaft 24, wherein a screwdriver (not
illustrated) can be inserted in the means 29 illustrated as a hexagon
socket for receiving a screwdriver, whi are arranged at an end position
on the screw head 30. Instead of a design as hexagon socket, the nmeans 29
for receirgilagcylindicalvscremsrnaath 381 sihebdodesfixatih assarfor! desigriesl dsepedivie
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first channel 10, wherein this first channel 10 is open owar e upper
end 6 of OB¢Rr RBiliRScti on el enent 5. The depth of the channel 10 neasured
fromthe upper end 6 of the connection elenent 5 parallel to the central
axis 2 is designed in such a way that a.longitudinal carrier 11 inserted
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measured from the upper end 6 of the connection element 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 placed at an end position on the screw head 30 of the bone fixation means 1. The
sealing cap 12 is pushed over the connection element 5, wherein the front end 20 of the
sealing cap 12 is directed towards the lower end 7 of the connection element 5 and the
connection element 5 is partially received parallel to the central axis 2 in the second
cavity 18 provided in the sealing cap 12. The second channel 17 penetrating the sealing
cap 12 vertical to the central axis 2 enables the acceptance of the longitudinal carrier 11
laid in the connection element 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 longitudinal carrier 11 inserted in the
connection element 5 can be pushed over the connection element 5 paraliel to the
central axis 2.

When viewed parallel to the central axis 2, the arresting means 21 are designed as
bulges 15 attached peripheral to the connection element 5 and complementary
depressions 16 attached peripheral in the second cavity 18 of the sealing cap 12. The
arresting means 21 are arranged in the same design on two axial levels which means




. When,viewed parallel to the central axis 2, the arresting neans 21 are

desi gned as bul ges 15 attached peripheral to the connection el ement9 Kayn0p06
conpl ementary depressions 16 attached peripheral in the second cavity 18

of the sealing cap 12. The arresting r?ans 21 are arranged in the sane
design on two axial |evels which nmeans 19 May 2006 6 that different |atch
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t he perspective_ of the upper end 6. The cavity 8 and the arfesiing neans
21 ar ehat thg gealinoereA2rGasdre ghoved ipvet the bulgesxiSon the Rognetlion whement 5t he
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bul ges, 15 are interrupted by the channel 10, wherein the channel axis 14

runs vertical to the central axis 2 (Fig. 1).

The tensioning means 13 are provided in the form of a locking screw that can be
screwed into the internal thread in the hole 31 at the rear end 19 of the sealing cap 12
coaxial to the central axis 2.

Fig. 2 shows the connection element 5 from the perspective of the upper end 6 The
cavity 8 and the arresting means 21 are arranged concentrically to the central axis 2
(Fig. 1), wherein the arresting means 21 is configured in the form of bulges 15 that are,
when seen parallel to the central axis 2, arranged peripheral on the connection means .
5. The ring-shaped side wall of the connection element 5 and the bulges 15 are
interrupted by the channel 10, wherein the channel axis 14 runs vertical to the central
axis 2 (Fig. 1). |

The longitudinal carrier 11 is inserted in the channel 10. in addition, the channel 10 on
the connection element 5 forms two tongues 22,23 on a section of its length, wherein
the bulges 15 are provided only at these two tongues 22:23 and do not surround the
entire connection element 5.




. The lLongitudinal carrier 11 is inserted in the channel 10. In additjon, the

channel 10 on the connection elenent 5 forns two tongues 22; 23 on ¥ May 2006

section of its length, wherein the bulges 15 are provided only at these

two tongues 22;23 and do not surround the entire connection elenent 5. 19

May 2006 7 Fig. 2b shows the sealing cap 12 assenbled with the connection
e.second channel 17 penetrates
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28;32;33. This nmeans that the elasticity of the sealing cap 12 can be
I ncreased and this cap can be shoved nore easily over the bulges 15 on the
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connec{r_i_on lement 5 1s screwed into the prepared pedicle. After the
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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 [atch 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



. means 13 fromthe inplant container, in which operation there is again no
need for a special holding instrunment. By neans of a speci al clarrp19M?é’2°06
sealing cap 12 is locked in the first latch point, i.e. when the first
depression 16 in the sealing cap 12 hasgbeen pushed over the first bul ge
15 on the connection elenent 5. After rgpositioning Is conpleted, the

ced in the second or third |latch position and | ocked.
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i nvention wherein the securing neans IS carried out

i nst eaWi@h and senerst pineidrean ﬂsnbea?rowdmbasae&p.:rmgme&am% 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. Fithes whamee afOeitbodimengef tai ddvioe igdcaitifl ato\Aﬂ% if@ntibhewha rﬂ'r%g

39 inserted therein does not exceed the rear end 41 of the screw
t owar d§e?tmﬂg G}?ﬁ@ﬁ BN EHRd PHEPY: grifERt fingh 38liRstead cai bywenebr seversl phn.st3'f he

30 1's. § e ety s8lis Tecni088 §UroblE Abdolforef By i tealiend 47 IS rieh

and i sh@acd)\BiOoth prottudes intatheecality1s wotthatetheatd ity 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
exampfe, 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.




segnent 42 W2 as a di anmeter smaller than the bone head 30. The shoul der
43" formed B5.82008 segment 42 with reduced diameter will then be blbMgmt2006
in contact with the securing device 35 provided here in the formof a snap
ring 39, so that the screw head 30 can be arrested agai nst axial novenents
towards the upper end 6 of the connection element 5 by the snap ring 39 in
the cavity 8. The segnent 42 of the screw head 30 passes through the

ri ng- 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. 18921PCT 25.8.2003 19 May 2006 Patent cl ains

1. Device for connecting a longitudinal carrier (11) to a bone fixation

means (1), pR@diiceithar!y a pedicle screw conprising A) a connection el ement
(5) arranged coaxial to the central axis (2), with an upper end (6), a

| ower end (7), a cavity (8) coaxial to the central axis (2) passing through
the connect Lol &NMRRtcohRdCHHOH 16 uﬁﬁﬁﬁl’caﬁlﬂﬂ ({9 td a Bdre fieph erdné 1)),

which is e3|gnec% tapering towards its | ower end (7) by neans of at | east
one shoul depa(t@)ilarlym@d%h@[ﬁWéFOF'(PI@)nQpass| ng through the connection

el erent (5) $n@gﬁ%ﬁetr&§wg alr BN Hcsax@'to%‘é Serteal i () EHRh A dpder

Iongltudlna , conprising a front end
(20), a rea[endr'(d) (al@yver anddébrajca:\aiw(ﬁycoa\(xleg)to @@ﬁe@faltax@ &Zr)m@g.s:@.dh(oz{gp for

Fecelving ¢ I SORRSSRA Mo BRI fhnd Mol SRE98KS RABORF T, wich,
of the seal idagigna tépkding tawdrds)its lonst enili(g) e areans 1)at Iearﬁtmec%houbterf(ﬁ%ed
e v amE L B 10 el S LR PR bR e
connect i on @rejadinal &is (Aerrebsiviby sdrbgitudidal gargar ¢iMe connection el enent (5)
meane” (255 B9 e oh PR RO O e S 155 gt B
securi ng t het®aspenng tisafroftlehd (20) fdnesemmr@tha aomnettomegiemes) (5) aﬁda?rmdl sed
'n that 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), whereby '

| 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),

characterised in that ' '

E) the device comprises securing means (35) wherewith the screw head 30 of the

bone fixation means 1 is- secured from driving out of the cavity 8.

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
buiges (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-fing shape concentric to the central

axis (2).




. E) the device conprises securing neans (35) wherewith the screw head 30 of
the bone fixation nmeans | is secured fromdriving out of the cavit$? Blay2006
Device according to Caiml, characterised in that the arresting nmeans (21)
are arranged in a cross-section surfaﬁ%orthogonal to the central axis (2)
on the periphery of the connection elefent (5) and on the periphery of the
second cavity (18) in the sealing cap (12). 3. Device according to Caim

2, characterised in that the arresting nmeans (21) conprise bulges (15)

Cie) 1o e Bl 56 orlaf oo BimS 2t AnghaEresd Mythabdbecssalrtbapng
to one c@fn,;irts@scm@l 'ﬂi/o'slé& &4) %r@g{é&bttﬁ@@ohé‘l fohfe 58&orRy BHEARE! We?h which

conpri ses | evel bearing surface of “circul ar-ring shape co

t he ce@ﬁﬂatr ateaftieswab pf thEEstgzmpB 182) fmm MdmectmrcoﬂﬂlerfgmtcerW(QG)f the
claims 1 to 4, characterised in that the sealing cap conprises (12) two
slots (34) arranged orthogonal to the second channel (17), which penetrate

the wabl D¥vidd@cesrlindgdo MR 6fl e Eféi’rﬁ‘sth%@ r@edrh ri@édtihethfaf Eor‘ﬁ ﬁ Eago%

6. Device according to one of the clains 1 to 5, C aracterlse
conpr i esedfixaiionentaanst ( anﬁbaéms:eomal viXish (2), cerfitardl segment( £3), aadf anndixially

= egnenealoBnd1EaR SeBeRl . B e e iRA AT eV sl s rismatie)
i s usefbripand It%@‘fﬂdm skgmnp BLis u’ﬁé@j foraixalie to Q%or&?%ﬁﬂ%at (e rQ4r %é@rgﬂf'e .

fixation nmeans (4) is arrested by the shoul der axi al towards t

end (7§4sH thﬂ@O@@ﬁW@@@Mne@nSefﬂans a(rse)stembyéta%shn der ¢ axaltomvards e ddwehe

connect ot PR eRhoa GRS iBb o hoheFap PRt B hétnaabidtion

that tmeaber(é) protetdesnaxiaignat the)lower andi@potine seiretivh Te'[érﬂeﬁ@{fﬁw shaf t
(24) having an external thread (26) and a screw head (30) at the end

posi tion.
7. Device according to Ciaim 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.




