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22 DEC 2006 1 CONNECTING DEVICE FOR SPINAL

OSTEOSYNTHESIS The present invention relates to the field of spinal 2 2 DEC 200G

osteosynthesis serving in spine surgery for correcting and 5 stabilizing
the spinal column. The present invéntion relates more particularly to a
connector device for spinal osteosynthesis, said connector device
comprising osseous anchor means, a connector designed to receive a
coupling rod and assembled to one 10 end of the anchor means, and

tightening means for _immobilizing the coupling rod. Numerqus systems
are KABNRGE S DRV For OB S SERRORSTREERHEI column.
German Utility Model DE 41 07 480 describes a bone 15 screw designed
to fasten prdssdnetforl noredtingnanc: ktalslzing thehspiral edbfinet. Fapinal
that purpose, that crew has. a head provided.with a semicircular
o5 e R oG o e ool o e lockag
st alonia thienlgeddhef thie bonk sopéwiivy.a substantially 20 U-shaped closure
piece, said closure piece forming a clamp for clamping onto the head of
saidrgreywy £ be problemdhat anisesdyith that ﬁg%‘goﬁéﬁr@%dﬁg £aq isgppt 5
tilt-stabilized in a plane containing the coupling rod and passing through
CONnpEEhBre g@r%%ﬁ%S@ﬁoﬁ@&ﬁlPéte‘h%E\%%ﬁé/éﬂ’g?ﬁﬁp%'613436&59 sRkpnector

de v PEQPOSES RIONS SRFEW SOBMNISING axsCraw.elementRavinga thisadedtor
portion and a head that has a portion that is sphere segment in shape,

de s uaRefeyhifdritaREERING pletBPthR s desiinéd th r_ESFBRHE ReddPofone
end thesscrewglementdoand abanthat isstade assgmbded fojthediones  for

. screw. The :
immobilizing the coupling rod.

Numerous systems are known in the prior art for

correcting or stabilizing the spinal column.

German Utility Model DE 41 07 480 describes a bone
screw designed to fasten a device for correcting and
stabilizing the spinal column. For that purpose, that
bone screw has a head provided with a semicircular recess
zone for receiving the coupling rod. Said coupling rod 1is
locked onto the head of the bone screw by a substantially
U-shaped closure piece, said closure piece forming a clamp

for clamping onto the head of said screw.

The problem that arises with that solution is that
the rod 1s not tilt-stabilized in a plane containing the

coupling rod and passing through the bone screw.

European Patent Application EP 0 614 649 also
proposes a bone screw comprising a screw element having a
threaded portion and a head that has a portion that is
sphere segment in shape, and a cylindrical receiving piece
that 1s designed to receive the head of the screw element

and a bar that is to be assembled to the bone screw. The
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2 2 DEC 2006 2 receiving piece is provided with a first bore situated at
one of its ends and designed to allow the threaded portion of the screw

element to pass through, with a hollow spherical portion designed for 22 DEC 2006

application to the head, 5 and with a# open second bore formed opposite
from the first bore and designed for insertion of the threaded portion

reLQVded withdhe head.3aid receivig piecg also-bas gsubstapfigly e g a¢
U-shaped section having two free branches, each of which is provided

ongyithfarl ExtefTd 10ARFEaRLAIPRAR aRdntetrdlthrels. fhsda dreshdysad:ion

of Seehian, hedellowingareprovided: gqssserglement aclingron the hgad:ow
a locking screw screwed in place in the open end, above the bar that is

Spki:ﬂ"&déaaig tHRPY SsHap e $RE 68 and QockiRt serdwéd ontd saide  head,
an@Xteinahthegad s-ef tha-bianghes of said seerivingRipes iWefortunatelyi he
. the prior art devices suffer from drawbacks. Firstly, the movements that
LirsE allRAkd ofTie BGiveS8rets fetfaintreRdiveh imaft fin faticufdHiraded
poihe drosalplagedrhis thentresulis iamanipaiadion20-difficudfiesiare ik 1so
articular difficulties iTE?PZsemb” couglin rods ?ﬁ? the bone_screw
. )

ng th
Dagndfin SASEMbiihg %‘&8%8%. Setohan Burifg Ye-Adjustiént Pree
brauegery, it earche difficultihid uhscresy therbanielscrewdd to she driveernal

enfS3NS ghihe screw not being aligned with the hiead 25 thatreceivps e o
coupling'rod. Ah'o Jecflof the present inventon is to remeri?y the
seckrawbacks béthe pridpari iy propesing-acodadctoralevice dhatirmakésnient

2o POR3ISo [ncrease e extent o hieh the gornegior holing g, oo 1
cougllng rod can move on the anchor

the open end, above the bar that is placed in the U-shaped

section; and a lock nut screwed onto said external thread

of the branches of said receiving piece.

Unfortunately, the prior art devices suffer from
drawbacks. Firstly, the movements that are allowed on the
bone screws remain relatively small, in particular in the
frontal plane. This then results in manipulation
difficulties, and in particular difficulties in assembling
the coupling rods to the bone screws and in disassembling
them therefrom. Secondly, during re-adjustment surgery,
it can be difficult to unscrew the bone screw due to the
drive means of the screw not being aligned with the head

that receives the coupling rod.

An object of the present invention is to remedy the
drawbacks of the prior art by proposing a connector device
that makes it possible to increase the extent to which the
connector holding the coupling rod can move on the anchor

means used on the vertebrae.

An object of the present invention 1is thus to

provide a device that makes manipulation easy, and more
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30 means used on the vertebrae. An object of the present invention is

thus to provide a device that makes manipulation easy, and more 2 2 2 2 DEC 2008

DEC 200E 3 particularly that facilitates assembling the coupling rod to
the anchor means and disassembling said coupling rod therefrom, and
that facilitates unscrewing the anchor means during readjustment

paéHEQ;‘?ﬂa%lg‘?l thig gnd he presentdavention s, of e type deseied,y rog

above and it is remarkable, in its broadest acceptation, in that the
to cadifectdnahd the@adhor m’éﬁnéifaﬁél%@émﬂawgtogﬁhé]r bypihing rod

t hPASeinghroughtheanehor fmeans, said pin CANSUIEING R PIVEh COURIIGNn o
and in that 10 the device has stabilization means for stabilizing the
meFBANEEHE PélathiRR IR difthbr AMEEMR5H the plane containing the rod
and the anchor means, when implanted in the patient. Preferably, the
CONNEEtorea-epesates \A/cillhesa';ﬁ&@'@eh& wiihlaedﬁgre& ofiretati@n rﬁlﬁiive ype
q to th |aI dfprectlon a %egree of ang;lg g lacement relati e ‘
©Ye arsjt Sne pe ﬁendlcuI% d|r tioh >AdVERtas I% the Bonh&Stor>® es
accepgparatas,withrsaidh pin withcancampléade of r@tailomMatwedhdzlne andaln s

areZOadlrSeé:Iggrieydn% in th range 90 to 180, and the amplitude q] e al hor
dis Tacement reIa?%e? &fleadt 6nd’ perﬁ)endsmﬂgr ec(flo ies’in the
megarge 26 iol 6©1rpre:@miﬂyttdmaupgrtlanm)imetpmtwmwthln@deagdedto bédat

thQ'S?j% SpHDsiqe %a' et 011‘%%%0%“2%‘5%525 ggavexty,d H@HE d?n the

unifo y over the circumference of sai pin in order to enab said to
cometover arelative to the anchor means 1n  the plane

containing the rod and the anchor means, when implanted in

the patient.

Preferably, the connector co-operates with said pin
with a degree of rotation relative to the axial direction,
and a degree of angular displacement relative to at least

one perpendicular direction.

Advantageously, the connector co-operates with said
pin with an amplitude of rotation relative to the axial
direction 1lying in the range 90° to 180°, and the
amplitude of angular displacement relative to at least one

perpendicular direction lies in the range 20° to 60°

Preferably, that portion of the pin which is
designed to be disposed inside said anchor means presents
convexity distributed uniformly over the circumference of
said pin in order to enable said pin to move over an
angular displacement on said anchor means relative to a

direction perpendicular to said pin.

In a first embodiment of the invention, said
stabilization means are constituted by the fact that said

pin has an axial direction parallel to the axial direction
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angular displacement on said anchor means relative to a direction

perpendicular to said pin. In a first embodiment of the invention, said 30 , , pep 2006

stabilization means are constituted by the fact that said pin has an axial
direction parallel to the axial directio 2 2 DEC 2006 4 of said coupling
rod, allowing a degree of axial rotation only, to the exclusion of tilting in a

of Planeperpepdicylar fothe rod; Advantage dfe gertign of theRiPa 1 on

which is 5 designed to be disposed inside said anchor means presents
ontpnvéstydistribiedimifrmBLover thé B cumfeteice?de sRI-THA M ofdeka
t o 1@ gRablgsaid pin to move over a sagittal angular displacement on said
anchor means. In a first variant of the first embodiment of the 10

inventi%n, said connecitor has a bearin% surface gn vggich the co%;?{inghrodis

bear@, Said’ 3§r?r?j1§u¥ace Eg%g %9h igﬁ?rréd in‘a manner8uth a&1o

de ehagbledsatia cauplidd sod stedndvesdver ascadtlitiomahsagittelangularesents

cofigpiagement telafiveto said anchorp means, 15 dvaniageouehr, saicl. o
bearing Burtade is'convex in''s ape or tonsists of a cradte- orming

satementhdisposedridethe tonnectah Isaid saddle-foiming elementhavinga a

o£t recess,co-o eratigg i}{p thg conn gto(g1 inf';l\rﬁann sucg as to
Sa%}a fe the & |t?orna$§38ittaﬁl;engeu ar 8i%p§acéme%t fo 20 t?a{?eaglaée, and a

top recess designed to receive the coupling rod. In a second variant of
the fitst embddimeht oftké abertibn, HifinteirhgdiatMeIemERE fdceiving the

invalteaupling 0d passesthreughihe cannestor; said trewdle on which
the coupling rod Dbears, said bearing surface Dbeing
configured in a manner such as to enable said coupling rod
to move over an additional sagittal angular displacement

relative to said anchor means.

Advantageously, said bearing surface is convex in
shape or consists of a cradle-forming element disposed in
the connector, said cradle-forming element having a bottom
recess co-operating with the connector in a manner such as
to enable the additional sagittal angular displacement to
take place, and a top recess designed to receive the

coupling rod.

In a second variant of the first embodiment of the
invention, an intermediate element receiving said coupling
rod passes through the connector, said through
intermediate element having a bottom recess co-operating
with the end o©of said anchor means in a manner such as to
enable all of the degrees of freedom of rotation of said

device to be locked.

Advantageously, said through intermediate element
has a top face of convex shape enabling said coupling rod

to move over the sagittal angular displacement relative to
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25 intermediate element having a bottom recess co-operating with the

end of said anchor means in a manner such as to enable all of the 22 DEC 7005

degrees of freedom of rotation of said device to be locked.
Advantageously, said through intermiediate element 30 has a top face of
convex shape enabling said coupling rod to move over the sagittal

sa PAUHisRlaesment relative fo 22 P&(GR006) arpaid CoRREGIOLIAY Sald 4

through element consists of a cradle-forming through element enabling

cr %%ﬂo%&ﬁﬂi‘ﬁé“r@d qa?ﬁé\%“o@?ﬁ@%giff&l dishlabeffair téRfver od
to lhs@id eQrnectole 5 Adyaptageossly. the-befiap racesscofsajdthyeughk to
intermediate element presents at least one serrated or fluted zone.
sakdnfgmN]RERRd of the anchor means is serrated or fluted over its entire
surface or over a portion thereof. 10 In a second embodiment of the
invertidnasaidgstabidizgtiontrheanb are constitted by thé fastthadt said-ough
ha%ﬁs_lg taxiale ireectiog pergggcejiﬁ:glar tgtthelaexial directéon é)é saiag

in%g}me X mﬁn é) . F ast Pn . rrated or
coupling rod, and in that the device further comprises locking means for

f 1 pereventdog the 1§¢gﬁﬂec¢dwfrqnth§)vm@0bi\@ffallym s«aid:@mhommps.i s
se EXgeLaPly, thatpartian; of the pin which gng signed fo pe dispgsed inside

said anchor means presents convexity distributed uniformly over the
poekeomfdrenseof said pin in order to enable said pin to move over a 20
frontal angular displacement on said anchor means. Advantageously, the

lockingymeans geasistiof apiesa i pasing irough the Gannestorosaid said

through piece _ ,
stabilization means are constituted by the fact that said
pin has an axial direction perpendicular to the axial
direction of said coupling rod, and in that the device
further comprises locking means for preventing the

connector from moving pivotally on said anchor means.

Preferably, that portion of the ©pin which is
designed to be disposed inside said anchor means presents
convexity distributed uniformly over the circumference of
said pin in order to enable said pin to move over a

frontal angular displacement on said anchor means.

Advantageously, the locking means consist of a piece
passing through  the connector, said through ©piece
presenting a bottom face constituted by a recess co-
operating with the end of said anchor means and a top face
receiving said coupling rod, so as to enable all of the
degrees of freedom of rotation of said device to be
locked. In a first example of implementation, the through
piece presents a top face that is convex in shape. In
another example of implementation, the through piece
consists of a cradle-forming element which, in its top

face, has a recess for receiving said coupling rod.
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presenting a bottom face constituted by a recess co- operating with the

end of said anchor means and a top face 25 receiving said coupling rod, 7 > pec 2008

so as to enable all of the degrees of freedom of rotation of said device to
be locked. In a first example of implémentation, the through piece
presents a top face that is convex in shape. In another example of

implerpentatian.dbe dhrpugh pisce3Q-eansistsof aceadisdforsing elements
which, in its top face, has a recess for receiving said coupling rod. 2 2

sa¥SEEDHPBIB AfaRfagEduSH TR YREeSEinthe Beftoffat8 i fsdi@ Part-
sithroaghpieeanis sefkatectostiuted ah teast impearhs Sthdarlyi theiendehtact
said anchor means that is in contact with the through?ec is serrated or |

e &t 1645t T E padit Advartag 6ddiy, (Hid Sih hhs idsSitudinartfigng ™

pamver all or some of its surface. Advantageously, said pin passes through
the end of the anchor means and co-operates with two holes provided 10

in branghesal s angector hichigles pIesentarnss SBGUONP £ uting

complementary to ross-section of the pin, said branches being

ovelisgosedh it side otsaid pif addvantageously, the anchor means
are constituted by a screw which has a threaded portion, and a spherical

headnd5eviged withva cavity Jorgeeeiving said cylindiicghpiRHia patd of
Advantageously, the connector is made up of a substantially U-shaped
EhGo R RdENing FiRRE d@SinePio° RECENE Snediidt of ¥id Qﬁéﬁ?o? mEang Hed

in prvigethwih the 20hpin apdwdthtthe cowplinghrod carg ofa-elosute pieesss-
that
sections complementary to the cross-section of the pin,

said branches being disposed on either side of said pin.

Advantageously, the anchor means are constituted by
a screw which has a threaded portion, and a spherical head
provided with a cavity for receiving said cylindrical pin

in part.

Advantageously, the connector is made wup of a
substantially U-shaped rod-receiving piece designed to
receive one end of sald anchor means as provided with the
pin and with the coupling rod, and of a closure piece that
comes to engage over the rod-receiving piece in order to
hold the coupling rod onto the rod-receiving portion of

sald connector by using said tightening means.

The present 1nvention also provides a system for
osteosynthesis on the spinal column, 1in particular for
stabilizing the vertebrae, said system comprising at least
one coupling rod and at least two connector devices
according to any preceding claim, each of said connection
devices being suitable for being anchored in a respective

vertebra.
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comes to engage over the rod-receiving piece in order to hold the

coupling rod onto the rod-receiving portion of said connector by using 22 DEC 708

said tightening means. The present invention also provides a system for
25 osteosynthesis on the spinal column, in particular for stabilizing the
vertebrae, said system comprising at least one coupling rod and at least

two conneetr deviegs naGerding 1 any peeceding-claim, gaghofsaih  on
connection devices being suitable for being anchored in a respective 30

reddiebrat 22 BRELHNE'S i ntéRtoPRilte BeterURAE St ot the
inveadingrthe Jolewing@daseriptionof amembodiment 0f ther inMentiondivea th
erely by way of explanation and with_ reference to the accompanying
re SGRREC T WA S FgU D 4 BRpbHGH Ferepediv bAst of a
connector device and of a coupling rod in a first embodiment of the
inverfionpy Eggure 2 isa perspeetielvidwdf the copeedtor eleviceeand off  a

codlie fpuplingfodof Figure l as, %Sseé“b'Sg%Eﬁ jogether, Flowg 3iga ¢ o
perspective section view of the connector device of Figure 2, with the
emlpedpiived Fod Figdre 4 isvesideanew of the connector device without the

coupling rod, said connector device having 15 been angularly displaced

frontallygfrigure’d shewssa faea-epaxial section Mewof theneoniestaector
device and of the coupling rod of Figure 2; Figure 6 is a face-on axial

degEchorANew Of thEtonfiettsr d&Hce siFidifre 5188 pfovibied Wit B> 1 €<

together;

Figure 3 1is a perspective section view of the

connector device of Figure 2, with the coupling rod;

Figure 4 1is a side view of the connector device
without the coupling rod, said connector device having

been angularly displaced frontally;

Figure 5 shows a face-on axial section view of the

connector device and of the coupling rod of Figure 2;

Figure 6 1is a face-on axial section view of the
connector device of Figure 5, as provided with the
coupling rod, the connector device having been angularly

displaced sagittally;

Figure 7 1is a face-on axial section view of the
connector device of Figure 5 provided with the coupling
rod, said connector device having been angularly displaced

sagittally to its maximum extent;

Figures 8 and 9 are perspective views showing a
cradle-forming element of the connector device in

respective variant embodiments of the invention;
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20 coupling rod, the connector device having been angularly displaced

sagittally; Figure 7 is a face-on axial section view of the connector device 7 7 pec 206

of Figure 5 provided with the coupling rod, said connector device having .
been angularly displaced 25 sagittalfy to its maximum extent; Figures 8
and 9 are perspective views showing a cradle-forming element of the

connegtgpdevicenin yespgctiye vapantembodiments of thg inyemtiopad 2ing
DEC 2006 Figure 10 is a perspective view of a pin passing through the
EhEBHALCtor ¥ ice TRENHHENE of tHEVihGEntioh? Figlres Ardid t2 afet  the

inperspestive views of anchor 5 means of the connector device in
respective variant embodiments of the invention; and Figure 13 is a

persp{xhectlve SEC'[I(I')T V|§r\4vdofé e connector devic as eprov.lded with.a

coup |nlgg}lo]fjei?| another embodiment of the Mvention. 18]F‘?g‘jvdc’rei IS éarPChor

me axploded vievhef a conmectbpdevide Y1 ef therinvergiondortspinal variant

o mgg@gﬁgg@gsiéssgde connector géqg/ic_:gr( ) is shown with a vertebrae

coupling rod aid connector device (1) comprises bone anchor 15
means (3) and a connector (4) for connection to a coupling rod (2) . Said
devicB{pfifithel tomprises tiGIREARGCHeshs BF ForiiRfnobifigg thé the

cofhehegpeans (3)and the coppeGtae) helding the cedpingitpyl (od  in
Advantageously, said bone anchor means (3) consists 20 of a bone

ANQLRGF (FTHhRGE TEF athrédied PorEat t9Fand, at one of its ends, of a
spherical head (7). The head (7)
Figure 1 is an exploded view of a connector device

(1) of the invention for spinal osteosynthesis. Said
connector device (1) is shown with a vertebrae coupling

rod (2).

Said connector device (1) comprises bone anchor
means (3) and a connector (4) for connection to a coupling
rod (2). Said device (1) further comprises tightening
means (5) for immobilizing the anchor means (3) and the

connector (4) holding the coupling rocd (2).

Advantageously, said bone anchor means (3) consists
of a bone screw (3) made up of a threaded porticn (9) and,
at one of its ends, of a spherical head (7). The head (7)
of said screw (3) 1is provided with a cavity (8) designed
to be passed through a cylindrical pin (6). The coupling
between the cavity (8) and the pin (6) is achieved in a
manner such as to allow said pin (6) to turn in said
cavity (8). For this purpose, the person skilled in the
art can, 1in particular, act on the dimensions of the
cavity (8) formed in the head (7) of the screw (3) and/or
on the dimensions of said pin (6). For example, inlet

bevels can be formed in the cavity (8) of the head (7) of
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of said screw (3) is provided with a cavity (8) designed to be passed

through a cylindrical pin (6). The coupling between the cavity (8) and the 9 2 DEC 2006

pin (6) is achieved in a 25 manner such as to allow said pin (6) to turn in
said cavity (8). For this purpose, th@person skilled in the art can, in
particular, act on the dimensions of the cavity (8) formed in the head (7)

thof the sgrew (3) andior en the-dinggnsigns of saighpia (631 For example, pe
_inlet 30 bevels can be formed in the cavity (8) of the head (7) of 22 DEC
A1 SRyRC9InE S8 £3)Yn 'bPdér (B8R0 LI PHEEE) to be displaced

angularly to a greater extent. In addition, it is also possible to use a pin (6)
presémtingddnan-ptane stirface, ad explained ilbile bdescriptien lpelaw i(6)
- Suderto control the moyement between, said pin (6) apd;said cavity (). 1,
PrSver its (,gfrcumference,psalcrzll pin (8615 ad%/anl’ageously 45 & convex centra
de ortigrt (680) Saed cential portieir (60) isseparated ba eitheesicetfrdmne theeen

end porti 10 (61, 63) by re tive,grooves (62). Thus, when the pin
saj(é])FPL% M3 %rﬁt% <G3) Py Iespective,gr

s positioned through the cavity (8) formed in the head (7) of the screw
(3), the central portion (60) is disposed in said cavity (8). The connector

(4), WHieR isidesighbldyebRREEGRe BRAGLUPRRG rodb(2) Bs'¥ain sepspusly

had3)aisdBade 4p ekiva-Diecesrnamgly powd:receiving piesed4ilanba tion
closure piece (42). The rod-receiving piece (41) is substantially U-

(6Qhapet afehfstonetitaRd, 5t pRRiculst By 0dd % brifich8B{41Bo4E1Pns
(6 substantially fersype adleds.aldves (62). Thus, when the pin

(6) 1is positioned through the cavity (8) formed in the
head (7) of the screw (3), the central portion (60) 1is

disposed in said cavity (8).

The connector (4), which is designed to connect the
coupling rod (2) to said screw (3), 1is made up of two
pieces, namely a rod-receiving piece (41) and a closure

piece (42).

The rod-receiving piece (41) 1is substantially U-
shaped and it 1is <constituted, in particular, by two
branches (410, 411) substantially forming a clevis. Said
branches (410, 411), disposed symmetrically relative to
each other, are interconnected by interconnection side

walls (412, 413).

The bottom end of each of said branches (410, 411)
is provided with a respective hole (414), said holes (414)
having cross-sections complementary to the cross-section
of the pin (6), advantageously so that the pin is mounted

in tight-fitting manner on the connector (4).

The gap between the ends of said branches (410, 411)
that are provided with said holes (414) defines spacing

sufficient to receive the head (7) of said screw (3) when



10

15

20

25

30

branches (410, 411), disposed symmetrically relative to each other, are

interconnected by interconnection side walls (412, 413). The bottomend 2 2 DEC 2006

of each of said branches (410, 411) 25 is provided with a respective hole
(414), said holes (414) having cross-8ections complementary to the
cross-section of the pin (6), advantageously so that the pin is mounted in

£ hHONESHNg;MgNNEs @ 1he conneciars@hThe;gapbepyeendhe spds gf 14
said branches (410, 411) 30 that are provided with said holes (414)

sadefirfelrepRehfy suffitientfoeEeiRIfe Adad{® ot Rditscrew ¢3)lWwhen 201

sa4PEC 2006 (30 the coupling rod (2) is assembled to the screw (3) via
said connector (4), regardless of the angular position of said screw (3).
The t p spaci defined by the U- shaped bran hes 411) and the
interc ﬁecﬁ&? Waﬁ%a(iﬁ%lgf defis P’ecgcss (41 )%‘? célv Ches

(4eayplingIrog (2kdde ddosure preoer(éa)mésajdmnneetm $4)ig41 2 4 13)

de ubstgntlaII%/ U- shapef r}d trhe ends of.the bran%hes @20 A421) ofﬁ;

ﬁwaped dSsire piece are prowdred with 16 ?espectlve oufb%rs 2
that curve arcuately towards the inside of said branches (420, 421) of the
U-shdpte THé @fAERsianssRl thedshapesiof frelistarepes¢s2o421)) is

suBRd 9f thesshaplders{422)are determined 59 asde epgble, theelpsure 420,

piece (42) to be put in place and fitted over 15 the rod-receiving piece
424y, RfthetSéat forrmba Befivesr BetBrRaNChES $8202421), Phe tidkife With

re@k@é@tﬂ%)els RIQvidesbwith acieeess (BR3x: Adyantagequshssaid reeessa rds
(423) is prowded with tapping

the inside of said branches (420, 421) of the U-shape.

The dimensions and the shapes of the branches (420, 421)

and of the shoulders (422) are determined so as to enable

the closure piece (42) to be put in place and fitted over

the rod-receiving piece (41).

In the seat formed between the branches (420, 421),
the closure piece (42) 1is provided with a recess (423).
Advantageously, said recess (423) is provided with tapping
(not shown) for receiving said tightening means (5),
which make it possible to lock said closure piece (42)

permanently by tightening said tightening means (5).

A cradle-forming through intermediate element (10)
is disposed between the rod-receiving piece (41) and the
coupling rod (2). In its bottom face, said cradle element
(10) has a concave zone forming a recess (11), said recess
{(11) being dimensioned to co-operate with the head of the
screw (3). In the same way, 1n its top face, which is
designed to receive said coupling rod (2), said through
intermediate element (10) has a concave zone forming a
second recess (12), said recess (12) being dimensioned to

co-operate with said coupling rod (2).



(not shown) for receiving said tightening means (5), 20 which make it

possible to lock said closure piece (42) permanently by tightening said 2 2 DEC 72008
tightening means (5). A cradle-forming through intermediate element (10)

is disposed between the rod-receividg piece (41) and the coupling rod

(2). In its bottom face, said cradle element 25 (10) has a concave zone

forming argcess(hl)Sai rechsse G eing, dimensioned 49 £9-0RerHean s

with the head of the screw (3). In the same way, in its top face, which is
of deBiynéQ 6 peceveeSAETORPIME Fo @ C8ai@ thrbligh Sihtifelifate Thus,

tnhé&lemant (19)ihas aroncave zanedfouming g.30-saco0d reLess 12, Sqidh ing
recess (12) being dimensioned to co-operate with said coupling rod (2). 2

rog peE)2008 13150 e felshiltirferEonine ctat eV RiE R lofked By fean3raHan
inthe freas exertedhetveeniench qfthe glements rThus (the tightening-e on

means (5) exert pressure on the coupling rod (2) which itself exerts

thediglife FRRRTRrolIGR%Sntérhediatd Bfenteht (10§, wiiiér RddiPexdisouah
thpressuke on7the bpnesanehos sreans (3). Thagin (Expassing-thseitghviheon
head (7). of said screw (3) then exerts traction on_rod-receiving piece (41)

COHIEH ftdelf-BbrR BrESsule dn tHE tiddurt BiEde (425 BY hieans Df e © O
thehaeuldersr@2p) et-20 thexolosuye pienes 43 fasteningnhinto akches forprd of

in the rod-recejving pi (41), the closure, piece itself exerting traction

N @ T oo 12) vid T16 1A e st (135 FotiE D0 & the
rogperspeeiivé nigw gf tkeeeonnétior, 15 déndce (&) andiof thepcoeipling rodse1 £
exézr)tolfnlfglgw&er%b%sloaflssecgplblet t(e)geﬁhleé’htening means (5) wvia the

tapped recess (423).

Figure 2 1s a perspective view of the connector
device (1) and of the coupling rod (2) of Figure 1, as

assembled together.

The connector (4) 1is assembled to the head (7) of
the screw (3) by means of the pin (6) which passes through
the head (7) of said screw (3) and co-operates with the
two holes (414) provided in the branches (410, 411) of the
connector (4), said branches (410, 411) being disposed on

either side of said pin (6).

The closure piece (42) of said connector (4) 1is
positioned over the complementary rod-receiving piece (41)
so that the inside faces of the branches (420, 421) of
said closure ©piece (42) are 1in contact with the
interconnection walls (412, 413) of said rod-receiving
portion (41). With the closure piece (42) closed over the
rod-receiving piece (41) supporting the coupling rod (2),
said coupling rod (2) is then held onto and associated

with the screw (3).
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The connector (4) is assembled to the head (7) of the screw (3) by means

of the pin (6) which passes through the head (7) of said screw (3) and 2 2 DEC 2006

co-operates with the 20 two holes (414) provided in the branches (410,
411) of the connector (4) , said brahénes (410, 411) being disposed on
either side of said pin (6). The closure piece (42) of said connector (4) is

positipped pyek the-complemenaryodhecepdng pigcedfidh 30 thatming
the inside faces of the branches (420, 421) of said closure piece (42) are

then SRR Withithel fitérdnnEctiorWall§ 18121 BYSNSHRAd réd-reeBRify 10
FiPQHiom(4dh With the closie pieae (42kqlosed evarthe JiRdee8ViINgevice
piece (41) su portin%he coupling rod (2), 30 said coupling rod (2) is then

(1 he?&oﬁt%sfﬁ%g&%c eGhRitlr B ddrad BY%2 2DEC 2006 12 The
interaction between the various elements forming the connector device
(1) offtheprmention lis shovim gu Fégude Shwhich iscavsedtion wieve ot saighiece
nnector devic 1% as embled to the coupling rod (2). 5 Jn particular, .
O 3 o o 18 Chren s od (457 Bachel g i 1P 0E 84
conoe-eEceivirnd piece (A oflsaid iconnectora@h i #hedockingisachievet byhe
qans.of the shoulders (422)of ihe closyie piecs £42). which shaulders
Sh(g\[arle msertegﬁln%}arc%zs orm%% %h}he iﬁ?ercgnngcté)i 10 Wa(%l}; (%Oiyz 413 s
aref shid eot-eateiving piee ¢4B)s Thexesalinglassémbled oomramtonection
wafif¥iced1) makes) it pessiiedo,nable e camnediardd). wile holding the
coupling rod (2) securely, to be pivoted relative to said screw (3) in two
directions, namely pivoting in a first ,

The resulting assembled connector device (1) makes
it possible to enable the connector (4), while holding the
coupling rod (2) securely, to be pivoted relative to said
screw {3) in two directions, namely pivoting in a first

direction parallel to the axial direction of the coupling

rod (2) (frontal displacement of said connector (4) on
said screw (3)), and pivoting on an axis perpendicular to
the axial direction of said coupling rod (2) (sagittal

displacement of said connector (4) on said screw (3)), it
being possible for the sagittal pivoting to be increased
by additional side pivoting. These various pivoting

movements are shown in Figures 4 to 7.

In particular, the frontal displacement of said
connector (4) on said screw (3) is shown in Figure 4 which
is a side section view of said connector device (1). In
Figure 4, 1in order to make it weasier to wunderstand
operation, only the rod-receiving piece (41) of said
connector (4), the through intermediate element (10) and

said screw (3) are shown.

As explained above, by means of the respective
dimensions and shapes of said pin (6) and of the cavity

(8) formed at the head (7) of said screw (3), it 1is



15 direction parallel to the axial direction of the coupling rod (2) (frontal
displacement of said connector (4) on said screw (3) ) , and pivoting on 9 o peg 9ms
an axis perpendicular to the axial direction of said coupling rod (2)
(sagittal displacement of said connéctor (4) on said screw (3) ) , it 20
being possible for the sagittal pivoting to be increased by additional side
poPpling. These yareuspivoting mayamentsigie shown in Figukestbio:7. in
articular, the frontal displacement of said connector (4) on said screw

In
rog)bd QoA EIGUre W Whicho 25 f€a 2iteSsetfioh Mo 8Hedid Ranketor 2)
(sdevieed1). Wildgura-drinrorger to make itteasiertiunderstantn gpesation on
only the rod-receiving piece (414 of said .connector (4), the through
(4 frterffediiftd leREM{E0)°And | S4id sBREW 3) P& SRGWN. 130 AS exSiffdd =°
saaboyd by (meang o thesrespective Henens(ans arfd shapes-eksaid pin.(6) By
and of t cavitg (8) formed at the head (}‘17})1 of sailq screw 3),itis22 . c
MeHET 2606 13 possi eto %Lérr@rta%eo At sai pan (Ef) Hhov8mentiin® 18 %ﬁcl)ﬁl ©
el perpendi¢alar to fld axigof theeoupling rad §2) dsagittat displdceraent)ving
nd the rgd-receiving portion (41) of,said conn r (4), which portion is
POt od 18 S T (6], PGSO e STy o the Lot (3 Byor £he
heagkan$ df its cdnfiguration, slee dwoughs internrediatd islement (1) fallonsugh
. ivQti f -receiving portion (41) relative to said screw (3) by
l“é%%iﬁg%%g%g %?Sg? tofi%@ scﬁg\# (33) on which said through 10

intermediate element (10) rests. Advantageously, the fontal displacement
Canﬂgh@ﬂfageously, the fontal displacement can be up to

180 degrees.

The sagittal pivoting is shown in Figures 6 and 7,
which are face-on section views of the connector device
(1) of the invention with a coupling rod (2). The
sagittal pivoting can, as specified above, take place in

two independent or combined movements.

In order to understand properly the two sagittal
movements that can take place, Figure 5 shows a face-on
section view of said connector device (1) in the plane
position. In this position, it appears that the pin (6)
passing through the head (7) of the screw (3) has an axial
direction parallel to the axial direction of the coupling

rod (2).

From this rest position, a first pivot movement of
sald coupling rod (2) can be obtained by sliding the
through intermediate element (10) on the head (7) of said
screw (3) on which said through intermediate element (10)
stands (Figure o). The first movement can be
supplemented, as shown 1in Figure 7, by a second pivot
movement associated with pivoting of the convex portion

(60) of the pin (6) in the cavity (8) of the head (7) of



180 degrees. The sagittal pivoting is shown in Figures 6 and 7, which are

face-on section views of the connector device 15 (1) of the invention with » » pec 206
a coupling rod (2). The sagittal pivoting can, as specified above, take

place in two independent or combined movements. In order to

understand properly the two sagittal movements that can take place,

th&igure Sshows a fagg-om 20 segtonview0f sgickconpegtor devicedibin of
the plane position. In this position, it appears that the pin (6) passin

. g .
Ehen G the Heall?) ofthe e es)ifd<Sah SHaT B ectiBR parafito Bie’ot
mo v flirectionaf 4hg souplinghe0dx(2).:25 rore s sest pesiiend firsh (o)
pivot movement of said coupling rod (2) can be obtained by sliding the
a1 ¥%obhA itermediate element (10) on the head (7) of said screw (3) on
which said through intermediate element (10) stands (Figure 6). The first
moveéiaenticahllye 3@ Supplegiented, astshiown infgyrevh byneosecoatt of
ivat. movement assqcjated with piveting of the cony ortign _(60) of the
i 1o cavil 6} of G e of o BRe Bt Tt o ond ("
movietiinsamé wai/lak thleraviaiidirectionof dhe couplirgmedt(2) istrhodifidd can
be duting theditst pivot meyement, achange in.the axial ditection of saidpin
(6) also ensues. 5 Naturally, although not shown, the pivot movement of
disird piveeyiean e dchis\etringependently from a pivot movement of said
through intermediary element (10) and can be added to said movement

preferablydedeachws apgdlierol the pivot movements, be they
frontal pivot movements or sagittal pivot movements, it is
advantageous to propose coupling surfaces that are not
necessarily smooth, but rather that advantageously present

pieces in relief.

In particular, it 1is advantageous, as regards the
frontal pivot movement, to use a pin (6) provided with
longitudinal fluting (13). The fluting 1s distributed
over its entire surface or over at least a portion of its
surface that is to be disposed in the cavity (7) of said

screw (Figure 10).

It is also advantageous for said screw (3) to be

fluted or serrated as shown in Figures 11 and 12.

Similarly, the through intermediate element (10) can
have a serrated or fluted zone over the surface in contact

with the head (7) of said screw (3) (Figures 8 and 9).

Figure 13 1is a perspective section view of the
connector device (1) as provided with a coupling rod (2)

in another embodiment of the inventicn.
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displacement of 60 degrees. 10 In order to control the pivot movements,

be they frontal pivot movements or sagittal pivot movements, it is 2 2 DEC 2006

advantageous to propose coupling surfaces that are not necessarily
smooth, but rather that advantageo%lély present pieces in relief. 15 In
particular, it is advantageous, as regards the frontal pivot movement, to

use g Rin (6L providegyyt dengitudinghflulingdd3hethe flutingeisi ce (1)
distributed over its entire surface or over at least a portion of its surface

COMR&IS %S bé BipoEed ifthe cHity7) bF sdid Porscfew fligure 19JIBERCLOT

(4 @lsaadvantaggeeys fog saikbserewdB) to be fluted or serrated as shown in
Figures 11 and 12. Similarly, the through intermediate element (10) can

have a s%rr%tgdeoor fluted zone, over ti}ﬁ_surfaecevilnncontafé e leflm hehas a
headA(j/Y of said screw3f3) (l?—“lgures §an5693. JFlgur% 183§ 8 perspective
corseetiowiewiofthe gconaector(deviceofl) @B jprovidés: withapdaupting cod (2)

i s (@) in.another empgdiment of %‘8&@"%‘&0“@8@@1%&2%06 RIS e e
emlbé)d;fment, said conhector dewce? comprises anchor means which is
thla3$t§rbw (3)@‘3&;01’[1@@@@142 &4), @hdmighteninglr@léangi@). Advantagesuyshiing
emSU ppdsreceiving plece (41),has 4.3 copyex pgaring sypace (14).0n, (2,
which the coupling rod (2) is disposed. The pivot movement obtained by
tilhdags ofnthéathfolrftrihicrenclidté &fementi(10) inlthe Précedifgpodiment,

th&mbogiment is then gbtaingdby,the eodplinggod (2ntiltingon saify, afrrer
~ bearing surface (14). In this embodiment,
tightening, and the forces act as follows between the

component elements of the connector device (1l): the
tightening means (5) exert pressure on the coupling rod
(2), which itself exerts pressure on the bearing surface
(14) of the rod-receiving piece (41), which exerts
traction on the closure piece (42), which itself exerts

traction on the tightening cap (5).

The invention is described by way of example above.
Naturally, the person skilled in the art can implement
various variants of the invention without going beyond the

ambit of the patent.
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10 the screw (3) thus remains free to turn frontally after tightening, and

the forces act as follows between the component elements of the 22 DEC 2006

connector device (1): the tightening means (5) exert pressure on the
coupling rod (2), which itself exertslpﬁessure on the bearing surface 15
(14) of the rod-receiving piece (41), which exerts traction on the closure
piece (42), which itself exerts tractiar@g the tightening cap (5). The
invention is described by way of example above. Naturally, the person
skilled in the art can implement 20 viriou variants of the invention

without géinﬁ%@%ﬁa? e da?ﬁ&i?%f tﬁ )pa ent. 22'Dg fb?)%ei%@,&]l‘ﬁ/%s’
saild Acamnnectos dedice {tkfor spinal edteqsynihesisy nedid comaecter d8dlice a

comprising bone anchor means (3), a connector (4) designed to,recgive a
o R rof () SAi & SAgBmbiRa 15 76 Bt (a4t ey s (3 ane
as semblightening mears (5)rfdr imniobitizing thecouplingredn?), sdd, and

. nector device being.characterized in,that.the_connector arid the
G e B DR o OREO BT rod
(2 lancheritheant(B) A0m=aidipini (@3 constitatindia paot eoupkny, Bndtihaiatthe

cofih@ deyice (1yhas gtabilization meaps for §abilizing the cQRRECIOL 5oy o g

relative to the anchor means in the plane containing the rod and the
togmeherméansawhehimpratidia the pateht. 1312, Reeimectordedice3)

sa{d) goearding,to claim-L,; ceharagterized in fhat é%?@ﬁﬁ*?ﬁ@z,a“%&”eﬁﬂs AWt
constituted by the fact that said pin (6) has an axia o

the device (1) has stabilization means for stabilizing the

connector relative to the anchor means in the plane

containing the rod and the anchor means, when implanted in

the patient.

2. A connector device (1) according to claim 1,
characterized in that said stabilization means are
constituted by the fact that said pin (6) has an axial
direction parallel to the axial direction of said coupling
rod (2), allowing a degree of axial rotation only, to the

exclusion of tilting in a plane perpendicular to the rod.

3. A connector device (1) according to claim 1,
characterized in that said stabilization means are
constituted by the fact that said pin (6) has an axial
direction perpendicular to the axial direction of said
coupling rod (2), and in that the device further comprises
locking means for preventing the connector (4) from moving

pivotally on said anchor means (3).

4. A connector device (1) according to claim 1,
characterized in that the connector (4) co-operates with
said pin (6) with a degree of rotation relative to the
axial direction, and a degree of angular displacement

relative to at least one perpendicular direction.
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direction parallel to the axial direction of said coupling rod (2), allowing a

degree of axial rotation only, to the 20 exclusion of tilting in a plane 2 2 DEC 2006

perpendicular to the rod. 3. A connector device (1) according to claim 1,
characterized in that said stabilizatiér means are constituted by the fact
that said pin (6) has an axial direction perpendicular to the axial direction

of said, 25 couplingded d2). @adibdhat the device furher cosiiSESnthesis
locking means for preventing the connector (4) from moving pivotally on

aceaifanchot theahsd i®). 4 ATORREEDLT bETRE (£ adcbfdind Rfciginfirector
(4 charactgpiged i hakthercorrgor ¢4 hcoaperates Withh 30 saidipin (@ of
with a degree of rotation relative to the axial djrection, and a degree of

g
LOLhbhtd didfiaBehERt refative'd afféast oné beRsendicular HitBtiort 2 28he

ram=C 2006t 17 B3 A°connection device (1) for spinal osteosynthesis
according to claim 4, characterized in that the connector (4) co-operates

with said pin it ampli of, rotatian relative to the axial direction.
ing e S B8 o R B e (R e ME DD
acostsbsyathesis caccordifg tooblaim 4t ehareterized inthat tHecamplitddé ude

of Of %ra‘liSp'%%&%@éélﬁ‘QM% to gtdeast one perpendigular gugetion o

lies in‘the range 200 to 60. 10 7. A connector device (1) according to
pe ehfdl celaracttrized id ehatthe poitibridfthe Py €6)alhick & efésigned

to be disposed inside said anchor means (3) presents convexity

distribytechunidenmly Ovek theisircyamferance atsajd Ppimép) ibordersam 1,

enable said pin . _ , , ,
characterized in that the portion of the pin (6) which is
designed to be disposed inside said anchor means (3)
presents convexity distributed uniformly over the
circumference of said pin (6) in order to enable said pin
(6) to move over an angular displacement on said anchor

means (3) relative to a direction perpendicular to said

pin (6).

8. A connector device (1) according to claim 2,
characterized in that that portion of the pin (6) which is
designed to Dbe disposed inside said anchor means (3)
presents convexity distributed uniformly over the
circumference of said pin (6) in order to enable said pin
(6) to move over a sagittal angular displacement on said

anchor means (3).

9. A connector device (1) according to claim 1,
characterized in that the portion of the pin (6) which is
designed to Dbe disposed inside said anchor means (3)
presents convexity distributed uniformly over the
circumference of said pin (6) in order to enable said pin
(6) to move over a frontal angular displacement on said

anchor means (3).



10

15

20

25

30

15 (6) to move over an angular displacement on said anchor means (3)

relative to a direction perpendicular to said pin (6). 8. A connector device2 2 DEC 2005

(1) according to claim 2, characterized in that that portion of the pin (6)
which is 20 designed to be disposejaeinside said anchor means (3)
presents convexity distributed uniformly over the circumference of said

pin (§)in ofdex &2 gRRRISSAILRIN(6) foMoye e¥era sadittal anghlar 2 or
displacement on said anchor means (3). 25 9. A connector device (ﬁﬁ
cladBorfimg 6 2EAMUE Fditsdctéfizebta thaf el drtan6Fhepin{ @) whith 2

bed$ idepignedahe disposedrinside saidanchecmeans ¢3)r BEesents pears,
convexity distributed uniformly over the circumference of said pin (6) in

saifgbrr il YAl 3096) toThbve 9981 d FoRtd ahfufar manner such
as displacemgnl en said @nchenpieans (3yod2 DEC 2606 HHWH. Aver an
connector device (1) according to claim 2 or claim 8, characterized in that,
2dGhid-BBAtect {4y has a BEHFnyTsurthEB Y24 BT Whichthé toliflingtod @+ <
andBpbearsarsaid bearing surface (2) being configured in a manner such 5
as to enable said coupling rod (2) to move over an additional sagittal

angujar displacement, relative to gaid @Qc_hohr@eang d3) r]ai\eﬁ]conggctorth e

device (1) according to the preceding claim, characterized in that said
pPrawedingg10 shddee (14FRpdorvesid shdpe. 2. Atdonhectspdévicd@yring

Sulaggg_gjiqg ig claim g@n‘;gggrqqeg%%q)gl_that said bearing surface (14)

consists

12. A connector device (1) according to claim 10,
characterized in that said bearing surface (14) consists
of a cradle-forming element disposed in the connector (4),
said cradle-forming element having a bottom recess (11)
co-operating with the connector (4) in a manner such as to
enable the additional sagittal angular displacement to
take place, and a top recess (12) designed to receive the

coupling rod (2).

13. A connector device (1) according to claim 2 or
claim 8, characterized in that an intermediate element
(10) receiving said coupling rod (2) passes through the
connector (4), said through intermediate element (10)
having a bottom recess (l1) co-operating with the end of
said anchor means (3) in a manner such as to enable all of
the degrees of freedom of rotation of said device (1) to

be locked.

14. A connector device (1) according to the
preceding claim, characterized 1in that said through
intermediate element (10) has a top face of convex shape
enabling said coupling rod (2) to move over the sagittal

angular displacement relative to said connector (4).
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of a cradle-forming element disposed in the connector (4), said

cradle-forming element having a bottom recess (11) 15 co-operating with 2 2 DEC 2006

the connector (4) in a manner such as to enable the additional sagittal
angular displacement to take placel %nd a top recess (12) designed to
receive the coupling rod (2). 13. A connector device (1) according to
claim 2 or 20 claig, 3. charactesized in that anJpiermediate element;(10) 1,
receiving said coupling rod (2) passes through the connector (4), said
chaprightinermediatetéléiest@0) HavmgR bSHciRtedess PR Sts of a
c r £91ARE1gNRgG Mithithe snghof sald apehqrimeans 3)inymanner sUshAS ng
to enable all of 25 the degrees of freedom of rotation of said device (1) to
roghe Iooked: A4 MR EBnrie¥for déie (87 8dédraing 8 the! preceding dament
re Chaxactenzedsinithatsaiddhraugh (intermediate element (10) has a top
face of convex shape 30 enabling said coupling rod (2) to move over the
sagit& an ulagrq;lsgla%cemeélé rellgteive ? saidc%%nrnéactor (4)@ 2a2 DEC e of
2006 19 15. ATonnector dévice acco§ ihg fo claim ]ﬂ? characterized in
cldhatssaidBBthtaugh elenérticorsists ofd cradletfiormind thringitelemeatess
(10) enabling said, coupling _rod (2) o mave r.the jttal
of digp égemlce%qtrgél ?e}?ati\}él %géfg%%lo%ﬁgctoer\ﬁﬁ%\é&F A c@?nfect r e\(/Li?:% %1)
leastording teampbad of rclding: €8 ta @Becharacterized in that the bottom
recess of said through intermediate element (10) presents at least one
serraed orfluted, zane. k0 e A eennector devisedihaccordingitp e of

one of
claims 13 to 16, characterized in that the end of the

at

anchor means (3) 1s serrated or fluted over its entire

surface or over a portion thereof.

18. A connector device (1) according to claim 3 or
claim 9, characterized in that the locking means consist
of a piece passing through the connector (4), said through
piece presenting a bottom face constituted by a recess co-
operating with the end of said anchor means (3) and a top
face receiving said coupling rod (2), so as to enable all
of the degrees of freedom of rotation of said device (1)

to be locked.

19. A connector device (1) according to the
preceding claim, characterized in that the top face 1is

convex in shape.

20. A connector device (1) according to claim 18,
characterized 1in that the through piece consists of a
cradle-forming element which, in 1its top face, has a

recess for receiving said coupling rod (2).

21. A connector device (1) according to any one of

claims 18 to 20, characterized in that the recess in the
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claims 13 to 16, characterized in that the end of the anchor means (3) is

serrated or fluted over its entire surface or over a portion thereof. 18. A 2 2 DEC 2006

connector device (1) according to claim 3 or 15 claim 9, characterized in
that the locking means consist of adflece passing through the connector
(4), said through piece presenting a bottom face constituted by a recess

botCPaRPeAting yithsthe end gl said apghordneans (3) andatop- faef ted at

receiving said coupling rod (2) , so as to enable all 20 of the degrees of
Legrdedbm Bfrotation of said device (1) to be locked. 19. A connector

device (1) according to the preceding claim, characterized in that the top

face i convey i shape r25420; Aceonnertor deviea { haceording,to staimo £

18, characterized.in that the through piece consjsts of a3 cradle-forming |
L gt hich, 116 (G AEACHEY L2 oo Tor e bihy CarlCougihg 212
andad 2m23inA cobnecios tlevise 1) acnotding ter any onrof t3claghs A8ece

i s t% ezgkcr%aergcterrizgﬁdr% ggat a;[tge fecess ini the gr DEC 2006 20 bottom
face or sai tﬁroug piece IS serra?e& of Huted’at “least in part. 22. A

connector device (1) according to any one of claims 18 to 21,
char&cterized in HREERCERT of sH 15°8nchodt meaRs RIPANS in Eontacdny

prdftiuthedhrough piece Hg sepalad orfiuted,atieast inaft 2344 (6) has
connector device (1) according to any preceding claim, characterized in
Longditarid pil(6) hakiRMgitddihaPiiRingdLB) evesamer Sdmeélot itgurface.

surface.
24, A connector device (1) according to any

preceding claim, characterized in that said pin (6) passes
through the end of the anchor means (3) and co-operates
with two holes (414) provided in branches (410, 411) of
the connector (4), which holes present cross-sections
complementary to the cross-section of the pin (6), said
branches (410, 411) being disposed on either side of said

pin (6).

25. A connector device (1) according to any
preceding claim, characterized in that the anchor means
{(3) are constituted by a screw (3) which has a threaded
portion (9), and a spherical head (7) provided with a

cavity (8) for receiving said cylindrical pin (6) in part.

,20. A connector device (1) according to any
preceding claim, characterized in that the connector (4)
is constituted by a substantially U-shaped rod-receiving
piece (41) designed to receive one end of said anchor
means (3) as provided with the pin (6) and with the
coupling rod (2), and of a closure piece (42) that comes
to engage over the rod-receiving piece (41) in order to

hold the coupling rod (2) onto the rod-receiving portion



10 24. A connector device (1) according to any preceding claim,
characterized in that said pin (6) passes through the end of the anchor 2 2 pgc g8
means (3) and co-operates with two holes (414) provided in branches
(410, 411) of the connector (4), whith holes present cross-sections 15
complementary to the cross-section of the pin (6), said branches (410,
(4 L1} keing disposgd ongither §'ﬂek9y said; pin (@al?é Aicpnnegtar deyice s
(1) according to any preceding claim, characterized in that the anchor
(5)means 20 (3) are constituted by a screw (3) which has a threaded portion
(9), and a spherical head (7) provided with a cavity (8) for receiving said
cylindrical pm (63 irspatt. 26 A carnestendentess(ily aceordingh® aypinal
]grecedln claim, char erlz%d in thgt he connector )& 25isC nstltuted
umHSUbJS an?ﬁlfy WES %ed rod-redefv lp%eléég@f e&g%e%leto r%éel\f
symnd@ﬁlsamlsam@orameaaa(ﬁ) asmovmmﬂzlihnmemd(& (and withi at
oupling rod and of a closur piece 2) that comes_to en
oAb IO LB oS8 LFn bider o S0 Al e Eoibgbod 7"
claito thearod-redeiving portionrz 2 {HiEG 2006 12E ¢41) bf shidicomnectok §)1le
£ orbyb%si glq tigtp{%@nglmearks %)ec 7. \,Iéésy,st%rp fgr steosynthe5|s on
the spinal colt umn, in partlcular sta |I|Z|ng e vertebra, said 5 system
comprising at least one coupling rod (2) and at least two connector
devices (1) according to any preceding claim, each of said connection
devices (1) being suitable for being anchored in a respective vertebra.



