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| A CONNECTOR DEVI CE FOR SPI NAL OSTEOSYNTHESI S The
present invention relates to the field of spina

ost eosynthesis serving in spine surgery for correcting
and 5 stabilizing the spinal colum. The present
invention relates nore particularly to a connector
devi ce for spinal osteosynthesis, said connector

devi ce conpri sing osseous anchor neans, a connector
designed to receive a coupling rod and assenbled to

one 1§ EHNNRETORCDRVEORT FORGSINAL lo$THOS BT Mds PBans
for inmobilizing the coupling rod. Numerous systens

are known in the prior art for correcting or
st abi Thei pyespetsphmantéehuralatesmtn Uhicl |ftl)¢llvbd>€ﬂ spEnal

ofteDLyABRRCLLPGS g BANS IS SELEMeNaned hocring and

evice ofrecting and bi

sspbbhal z Lol ubthe Eptnahatopum@ose, t hat bone SCfGM/haS
a head provided with a semicircular recess zone for

recei ving the coupling rod. Said couplin
|ocke“ah%n%efﬁ%thgaaeﬁfril?ﬂer SAeScFeweD agtlcuiarly to a

c8HRSLEDE | aébycgofyrs @@@ﬁ@hc Io%%%%yalt%%,lssals%l%ﬂ %Hn%ctor
piece formng a clanp for clanping onto the head of

d@ﬁi@escﬁémpriﬁénprOMS§QQWﬁH Fr¢lxas wieanshat asolagnnggtor

dééléﬁé‘é éé’edlx}es nOtco 1&, ;f]a%& 284 I%]Snrou Jl}”cfhto one

contai ni ng coupl'i ng passing

eb@neofchWE 25dﬁhdﬂk%meé%§ﬁntaﬂ@plt¢§htéﬁlEE Oméhﬁs for
649 al so, oses a pone screw conprising a screw .
%Zh%£ %@ aCOUR}t B3 etPPorti on and a head that has

a portion that is sphere segnent in shape, and a

cyl i nglirh&ad ud e%g)'s\eéags pheee khddt i €@l 9pedoto art for
recei ve the head of the screw el enent 30 and a bar

cehatct Eng cohest@sehbt Bl tihe epbonke eekem - The 2

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 is
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 scfew.

The problem that arises with that soclution is that
the rod is 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 portionkand a head that has a portion that is
sphere segment in shape, and a cylindrical receiving piece
that is designed to receive the head of the screw element

and a bar that is to be assembled to the bone screw. The



10

15

20

25

30

receiving piece is provided with a first bore situated
at one of its ends and designed to allow the threaded
portion of the screw elenent to pass through, with a
hol | ow spherical portion de8i gned for application to
the head, 5 and wth an open second bore forned

opposiite fromthe first bore and designed for
LPRESVEPEN PRl S MERHE D potti oA PrEVEIEPTR tH tupded at

ohgadr $Risd RGeIMINARI1BGR AP 2 MBSy & YRS AMH A Iortion
U shaped section having two free branches, each of

ofihi thei ssprewi delemiitth d&rp epesnalthtoughr eadithd & thpllow
san i%g nal ti_‘h.roenadd In saidd tU-shagerdL. sgcti 0 Otgg head
PoFFowing Bi'e Srovi a9 5 %priess e PRI-&RENT °"actd ng on ’
ahfe head; aa | op&hNESEIRW Sorevwetbimed! agpdsited hérom the

open end, above the bar that is placed in the U shaped
faeeti oerandrg | deriAnedsctefied RS 1941 doéxt BRfalthreaded

pB?F?QH }gvﬁﬁeﬁhﬁi@ﬁaﬂﬁge%e%% Smé%ﬂ5“¥§ééf¥%ﬂgig¥%ce also
Unfortunately, the prior art devices suffer fro
hdsawbacksbsEansiaylyt he- sipyeadnt se¢thbdn arlfmallowedvon free

the . bone screws remai.n.rel.atively, I1,.in
DEAREREET arSTTht (R ATGHEnI g aREOVHAFE (Hbhr ¥l rgFnal
tABBhQUl &id o i2® dihfiiGiddrres, @aRdehA.partincuk@id U-shaped

difficulties in_assenbling the coupling rods to the
speheCBer evitS an@lilRWdngasaEablR iRy idatEm ehepeesony element

agﬁgﬁgdlo\ﬁ’ %iﬂgaa,e' adj 415 ]'{TB% §B§rg§rys’creiv;ecﬁg{hg lace in

cult to unscrew the bone”screw due to t rve
theanpenf ehe sbpew not beirnghalti drseghlwictell time treadl-Amped
that receives the coupling rod. An_object of the
SEFELENi PRVt iGN S TOREHS L RBEO drauflalid S3palndhread
oPrtRE BFhnbNe P &P0SANE %@@D{ﬂfﬁéo%i@@é/! ce that makes
it possible to increase the extent to which the

connect or hol di ng the coupling rod can nove on the
ancho¥nfautwpatelusedvh e orer e&br agevirgedbjaeifer from

d£§§b9£f§?ntFEP¥€P§ithgsmgbgﬁekes 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-adijustment 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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provi de a device that nakes mani pul ati on easy, and
nore 3 particularly that facilitates assenbling the
coupling rod to the anchor means and di sassenbl i ng
said coupling rod therefrong and that facilitates
unscremﬁng the anchor means during readj ustment
sur ger To this_end, the present invention is of

pﬁﬁélsyﬁerlaest@ﬂtbe%a%lbloveafﬁd 265PE0} BRar kABI €£°UPY 1gs rod

tBr qaflestncR6EeRAONani N dikalk She 16eRnect 0 aBdptiheg rod
anchor neans are assenbl ed together by a pin passing

thharefighmt heandchbhat nebasilshatepi nueoersewing i fghea anchor

Lvot ,couplin hat 10 t he devi ce has
B?aﬁl 'za ongﬁ% Hgt?en£s§35??¥¥rng the connector

relative to the anchor neans in the plane containing
the rod amd st hen@nchae meanssntwhenvenpliant ed isf the type
patient. Preferabl the connector co-operates with

y
dgﬁFHlB?ﬂ FZOVR t RTE ddfr ebS o FRHAVE 1 et | VES t PHAREIeSt

a@ééékaQEBECtHQP tRRd andeorsenofc Mouhar dispLacaBeNtneans
relative to at | east one perpendicular direction.

aﬁ@vaﬁsagbéaélyogﬁhéecohwe@t@nnc@ﬁapem@té@ﬂmugh:ﬂhqjanchor
mggﬂ mﬁthlgn in cons etoflgotatlg@ €l atl € nik0 Lh % in, that
axiar 20 Pectlon FYiRgLPH fhérRhg& ST 1H9 180¢ akd
thbe damtd t hee oétangyiaatﬂbﬁphﬁﬁﬁﬂenﬁomel@taweliﬁuﬁ@ the
| east one endi cular direction lies in the range
copnesten. P?%?E%E%Iy?oth%?epo@@¢QﬁFcﬁm?4R§;n%ﬁ\Mﬁhﬂw|R%ane

cdfel oned tQthrQHSQﬁée@hbn%h@%o§ah%a%%ch%%e%?%ﬂ%lanted in

presents 25 convexity distributed unifdrmy over
toerpanfentnce of said pin in order to enable sald pln
to nove over an angul ar di spl acenent on said anchor

means,relative to di recti.on peppendlcular 1o said
pi n. ?re%e ??E ’eﬁ%odfﬁgﬁfctpr he’ fﬁ%eﬁ??on saldSald 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 1is
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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30 stabilization neans are constituted by the fact
that said pin has an axial direction parallel to the
axial direction Q of said coupling rod, allow ng a
degree of axial rotation ondy, to the exclusion of
tilting in a plane perpendicular to the rod.

Advant ageousl.y, the portjon of the pin which is
°§e§@@ﬁe§°P@lB@gdF§ﬁbséﬁl¥?%ﬁQ&a%aﬁlgéﬁﬁheﬁ REdRs rOtatlon

oRfgsentbsaanyexi by idhshi Ryted Wynishormy Qvenhdhendicular
circunference of said pinin order to enable said pin

tootheveodver a sagittal angul ar di spl acenent on said
anchor neans. In a first variant of the first

enbodj gen 10 | vent| said c nect or has. :
bearlég s%? %%u%%th ich the " coup |ﬁ% rgg bé%}%, é&ﬁéb s

dbeagnag sur baceligioigd cimii(g@r edidnaachepnereasyc brasents
to enable said coupling rod to nobve over an

C%HH?FFB%aﬁ1§56#??5?daMﬁﬂﬁﬂrmﬁﬁnﬁ%&%n%%? cierapfesepge of

s§84d gnehan meadsy 1% A@\h%@)tl%gegg%y p SR Qobef%{zég over a
surface is convex in shape or consists of

sggattel f angw hyr efl enpht celisposed $@1dt¢mshmmwm£ﬂmwﬁ
said cradle-form ng el enent having a bottom recess

co- opgr ating Wi h %h%aﬁ %%thhe' B33 HANNGL, SUCH @Sor the
to enabl & tHe addl ona sagi ttal "angul ar é)sp acenent
ihec20idmkespidcecrndtort Opa § caeseaddsiggneir tacde e6pi which

t he couEllng rod. In a second varjant of the first
thebodPHRALNEf £RE RRASTR onSakth | Re_FHREi af8réPERenteing

cbRELHYENY Sl 4 ﬁQHHéknlucﬁogsp%%s%%abﬁéoggﬁdtE%u ling rod
connector, said through 25 internediate el enent EEV|ng

ta b@WEOﬂﬂFECG@B eddaperagilngsagu tttet hanentlaof ddasipd acement
enable all of the

rag neans (2 a r%nlper such as to
9 %ﬁ % S FFEedOT rBtatTon of said device to be
| ocked.
Advantageously, said bearing surface 1s convex 1in

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 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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Advant ageousl y, said through internedi ate el enent 30
has a top face of convex shape enabling said coupling
rod to nove over the sagittal angul ar displacenent
relative to 5 said connectord or said through el enent
consists of a cradle-form ng through el enent enabling
said coupling rod to nmove over the sagittal angul ar

Saiep GORMRAECT el A% vEALE SAFIUERNfIGRNE seonsists of a

chAdvantagenusly tHirg ghotd 10mdrRcessa9f i 8@ dat Ar g llng rod
i nternedi ate el enent’” presents at | east” one serrafted

thl np¥e zore. t8enislagrilityalt lkegerie rofditsyd aaneteort rr@d@étu@ to
serrated or fluted over its entire surface or over a
Bbrt Fehn ?ﬁé?ebf. 10 In a second enbodi ment of the
|nvent|on, said stabilization neans are constituted
by thrdfastatbatssqj d thHa nbbasoan B&d@ds diofectadld through
perpendi cular to the axial direction of said couplu&g or

LRBAPTEREAFR (HEAMS N BEGREBTSE UT E hereAmpPgess T BhRE

£MB8Bs OmPrevenhingrihe tha QQQTeBEO&HHW%EéEW}nﬂeanS is
pivotally on said anchor means. Preferably, that

sgor@ted ofrt He ydied whivelh i stsdemitgnel tsorfecgi sposedver a
On gldeagchor nmeans presents convexity
s%rlb &t unlforn1y over the circunference of said
pin in order to enable said pin to nove over a 20
frontah asagukaroddspkapetemntnen sdi dtarchdnve@anisn, said
Advant ageousl y, the | ocking means caonsi st of a pi

SBASLT he t KPBUBRDAe E6n RETOrL it RAr BRhTprECEhat said

pPheseN i ng aaﬁ%io"@{]?é@cf&ﬂsyetﬂﬂ)te%ﬁl%l%ﬂ EEESSLKO- axial
operating with the end of said anchor neans and a top

dineet 26nr edei v2hd saivploéogpl rod, r edd sbnaghed ehadl elevice
all, of the degrees f freedon1of rotation of sajd

ERGRCE t SRR ke CTH I £ i 'SP Exarple o?revenklng the
c@ﬂ@é@ﬂ@ﬂtﬂib@nmovh@gt@iﬁm@ﬁuly on said anchor means.

Preferably, that portion of the pin which 1is
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. 1In 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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pi ece presents a top face that is convex in shape. In
anot her exanple of inplenentation, the through piece
30 consists of a cradle-fornmng elenment which, inits
top face, has a recess for 6eceiving said coupling

rod. 6 Advantageously, the recess in the bottomface
of said through piece is serrated or fluted at |east

in paffVanSRAPPEPLY; tHeS ed@6FSsalll dithoPotéars thA&e ©F
a§d' @hszemgﬁ%lewet Est he A hrual PiAce Js ascerlreaatsg;d A part.

[uted at "l east in part. Advantageously, said pin
ShaslaohgbtudenahdfbﬁtE@gd evehoal meamssdi@tofis tig1 contact

vERD B (R Aihar WeBndoand 20 GPerah bl Ui T o 1east in

phekes provided 10 in branches of the connector, which
hol es present cross- sections conpl enentary to t he

cross-section of the pin, said branches bei
di spoReURBFAGEPRE!Ysi (A ANd PRA. Je@%h%%%%wflutlng

o‘iz@? §@§h8£ OBADSoAr ¢rcongtELpLed by a screw which has

hreaded portion, and a spherical head 15 provided
MAth a cavity for receiving said cylindrical pin in
part . Addvamr ageossyy, seid qorneptosess tagaialp e aend of

tggbst a%tl a|n|1é’a % g%ag:ld rod reccel Vi ngcrpl ece glege% %d]i%vcided

recelive one en a ChOI‘ nmeans as prOVI

ihhera@cpies anfl vhéh doheeeaupl,i nghirdad, habds obrasehas wrss-
pi ece that cones to engage over the rod- rece|V|ng
SBFEERNF n IS t a0l dEPheRouprPAg—FBat AR 0 tthethe pin,

s594- FRSRENLDOPPRG! QNsBbsc§BLA SPPREF! QId@yof‘Séé‘Ed Zé‘

tighteni ng neans. The present invention also provi
a systemfor 25 osteosynthesis on the spinal colum,
i n pahdvantagedoslst abhki z?in@qrhenaﬁerrs ebraecosasitdtuted by

asggggﬂ]%gggﬁlEgggaa%hE%% ded 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
recelive one end of said 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 pilece in order to
hold the coupling rod onto the rod-receiving portion of

said connector by using said tightening means.

The present invention also provides a system for
osteosynthesis on the spinal column, in 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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one coupling rod and at |east two connector devices
according to any preceding claim each of said
connection devices being suitable for being anchored
in a respective 30 vertebra’ 7 The invention will be
better understood on reading the follow ng

descrlptlon of .an enhodi nent. of the invention_given
nerely by Th&y o veRsi&Rat "o landPSui thFC T erdgifter fipod  on

QTRANYS NOof YT 8Ssc b PphbaNo £S5 gé%r[k?od]ude%tarbf the
explo ed perspective view of a connector device and

unvemta@mplgmgenodn¢rekyfwhnstwaenb@ﬂlnsﬂnlaﬁaUHua and with
gyeg}kpnt 2 is a persgect%ve vLem&gﬁcbhe
eSS Ty cé‘ Sﬁa‘pgflytlﬁg FFpSFg r-Bd fgure 1

as assenbled 10 together; Figure 3 is a perspective

secti giguirew of tibe anonseptodedevpeespbctigerevew of a
with the coupl.ing rod Fugure 4 1is a si de VIGM/Of t he
cooRsecesr deviices inch t e CRHRIIMY roRdsaiy @ first

e%g%@ggkg& deviree qQnggloﬁs been angul arly di spl aced
frontally; Figure 5 shows a face-on axial section view

of the connector device and of the coupling rod of
Fi gur &12urFi gdrel % ias aerapermvaxi%\ievse@tfl ohhgi eypwiector

th cannect or Vi ce Flgur rovi ded wth
deﬁgcfo céﬁp??n§%%odx“¥ﬁ nnectoF 3§¢$ce hgvﬁﬁb Hegppled
taagttharl;y di spl aced saglttally, Figure 7 is a face-on
axi al section view of the connector device of Figure

5 provi ded mngh the couplin rod, said connector
devi c6TARYPng beeR adguPaFf eﬂF%ﬁ?ac%ﬂc 58N st Y al 9 the

cbfinkbs oFa bR Ree e Rt qurkgyr eqi8hande9-8Lp1PELSPEGL I Ve
vi ews showi ng a

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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cradl e-form ng el enent of the connector device in
respective variant enbodi nents of the invention; 8

Figure 10 is a perspective view of a pin passing

t hrough the connector devicegin a variant of the
invention; Figures 11 and 12 are perspective views of
anchor 5 neans of the connector device in respective
var i aht 9ueabddl mefit £ oPSrRESFRYEAL iVOIEW afi@ F gbiB Issing
thioBgREr SRRCL I VG AGALAON UbpYLOT Lhe £Onpert o deyice ipe
as provided with a coupling rod in another enbodi nent
iofenhhgonnvention. 10 Figure 1 is an exploded view of a
connector device (1) of the invention for spina

ost eosynt hesi s.. Sai onnector device (1) is sho

o th B GeFEEbrde SoUplPng TS R EIPoCEaTl LoMEL OF | anchor
méeMkCeofl) taenprbsgschere arehee 1% mManpdcdivand wriant
connector (4) for connection to a coupling rod (2) .
emppdigenteecf 1fheuivtiert t@praBes ti ghtening means

(5) for immobilizing the anchor neans (3) and the

Conneﬁigﬁré4)1§°HQ§g%st%rQQQEEEQQ rggc%%%n view of the

Advant ageousl y, sal one anchor neans consi sts
c@fneftarbodeviceewas 3)pnededep ofittht ey eadwmiblpiord i grod  in
9), and, at one of its ends, of.a spherical head (7).

a%ﬂ%hﬁﬁa%m?9§lm%?ts%%dég%r%ﬂY?%Sl?%'provided with a

cavity (8) designed to be passed through a

cylingigend ping Gn dhkpleaupl vigw het weenohhectavi tdevice
i8) and the pin (6) is achieved in a 25 manner such as .
(t0 AT oWh&ai 4nPPAtEBY tBP% usPinglsaPateeavrthesss. Forsaid

cbhScPYF PRS- cdehe Persan skddd ed;ith EheveﬁEébEQQ’édﬁpling
particul ar, act on the dinmensions of the cavity (8)
rédr@d. in the head (7) of the screw (3) and/or

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 rod (2).

Advantageously, said bone anchor means (3) consists
of a bone screw (3) made up of a threaded portion (9) and,
at one of its ends, of a spherical head (7). The head (7)
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 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, in 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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on the dinensions of said pin (6) . For exanple, inlet

30 bevels can be forned in the cavity (8) of the head

(7) of 9 the screw (3) in order to allow said pin (6)

to be displaced angularly t® a greater extent. In

addition, it is also possible to use a pin (6)
gresentlng a non-plane surface, as explained in the 5
8scPFpEY on(bel W | Rrfder tPo tbHRY olSaite RéPendhl to be

dRgpya €0q éﬂgqlmy(@)) Qngrégtg rCaYLLY(8). Over its

circunference, said pin vant ageously has a
convex central portion (60) Said central portion (60)
is seEaraﬁ@dtd@neitHerisidéiﬂ10m®$hbbbﬂdtpon¥¥nns pdn (6)

61 3 by respecti.ve gr Qov ) mhen t he
p%?ﬁén%é} 9is pogg - BAsHSt h° E%C%He @aV|txP&§) S e the
dbsctmptlbﬁaﬁewav eh bReesCreWdohtrdlhe e Mdv@inegd tieiween

S dlsposed in said cavity (8). The connector
SEAY PWwAi ¢R) |§nae§ﬁgﬁeaathEoﬁﬁéct the 15 coupling rod
(2) to said screw (3), is made up of two pieces,

namel y, 8,1 9d+r eGel Wn1e RIRGe (4d)qapdna %'0%%h%nﬂH§%8%sly
(42). The rod-receiving piece (41) Ts substantlal y U

hghaped-antes t cégt cahspiruted, (aP )part Peltlacenbyalwp@dion
(gﬁ?n%hes 4193t4i1)r§ubs leall £n1n %aC|e¥iSbrtions
BT br SRERERCEALE™ 470) ok o Wistos el QUmpdter | 2ol
(68| atizye Byo r@@@ébtoix@rgrabeesnt(@zqonnem@, byhen the pin
interconnection side walls (412, 413). The bottom end
(Bt eachPefliapactr fiamol atbe 4131")1ty25 B8 growededin the

h¥h4h @)r egpectives féx? (434) .t p& @eﬁ@kﬁ A AV ?)

cross sectlons conpl ementary to the cross- fsect'ion
di heoped (ﬁ)$aadvamVEgEoU&ly so that the pin is nounted
in tight-fitting manner on the connector (4).

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

pilece (42).

The rod-receiving piece (41) 1is substantially U-
shaped and it is 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
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The gap between the ends of said branches (410, 411)
30 that are provided with said holes (414) defines
spacing sufficient to receive the head (7) of said
screw (3) when 10 the couplil@g rod (2) is assenbled to
the screw (3) via said connector (4), regardl ess of

the angul ar position of said screw (3). The top ,
L8Ba GNP [detd nE8by Xhel 8 SISEER Usfanthednes gy 431) via
: [ r.cofpnect.i I (442 1 i.n ;

T o Fece g (e eounl i na ooa (2p e ©f
selidsaceepi é8k.(42) of said connector (4) is

substantially U shaped, and the ends of the branches

(420,,, 42 of the.U sh d closure, piece are proyided

W h T8 T S ePOE SRounanr RSt a ) ths: Luseetd O Ehnes
(aLoypat el y)t owands thehe intsirdendl ctaicth brangkes (4420, 413)
421) of the U shape. The dinmension and the shapes of
deféngfapichesesazoilabiforahaceiving shoureepsipaspyd (2).
are determned so as to enable the closure piece (42)

to berput dinflaceandfi(hed qyer sk tB8nnector (4) is
rod-receiving piece (41). In the seat fornmed between

sthetanbhehes (420apddl) andt hbeckoslar e fpitdee b(rd42)chies (420,
vided with a reces 23)..  Advant ageousl saj d .
B3R ectf (5 15 e Rt o aBhERS Trot AR oprt e

réspetving saiahlideghd enung) meanst (2urv20 Mhtcht8Bke ddwards
tgossibLe to Lock said closure piece é422 per manent |

§ tingHceni 7 saiid tPgRbehehg (fedhs #2§) AT the U-shape.
v adiaehan8hao Ly oyeh LaLeLaediale, £ @gg,?%;ox 42b3_4a21)

I sposed between the rod-receiving pilec an
agoupki nhger sthoi@derisn (422 )boiteomid¢aeaninad dscr adl €0 enable

el ement 25 (10) h oncave zone formng_a recess
tFST7TORUT] PEEEEs | iC11) il nEhsPoRgd £g Titted over
tEO- PP@r e Wriflgtpecbeagsof . the screw (3). In the
same way, in its top face, which is
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 1t 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, in its top face, which 1is
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).
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designed to receive said coupling rod (2), said
through internediate elenment (10) has a concave zone
form ng a 30 second recess (12), said recess (12)
bei ng di mensioned to co-opddate with said coupling
rod (2). 11 So the resulting connector device is
means _of the forces exerted between each of

| ocked b
t he eF%n%H?sre‘FH%ingt RenPPGReEniify if€ans (S -kedefy means
oP" BREUEE LB st @ﬁeefe@e' bR9yekQd bZh WH Ghd tea%k{en?cée)rt Shus,

pressure on the through 5 internedi ate el enen
thai mglﬂ:%hfn%xma]ss pr(éssugxeon ptrhesbcme @nchbe nmEapsling

) The pin (6 n throu t he head (
régid %Ereﬂﬁf%? %%%aéier Sttt Eﬁ??ﬁfe %ﬁﬁ\nqﬁfough
ipteerRef4dieWbieRecht Sehb) exant shpriessurre e&'érttsh%Jressure on
closure piece (42) by neans of the shoulders (422) of

the el yaehrer pheaes(42) -f asTBAI mgM nt® aPeResnPortde@ugh
th8 th:%%d rogyregei ving piecq (f% h@ﬁ cl.asyre Pks&? n on
I'fse e tight £y

exerting traction on I ghteni ng nmeans
rwdarehelvia@p@debeceSSL(4@8}chFu@m&ﬂJ2 é%e@ts pressure on

erspective vi ew of connector _ 15 devic 1)
o B ES UGt PIRG S dd A P0G ot 167 8s ShaeLdkbpeq 122) of
tﬁ@gélbgﬁreTbﬁeégnmﬁggOEaéﬂénhﬁgaiﬁﬁgbb%@hb@ trhemk@adn the
(7) of the screw (3 éﬁlneans of the pin (6) which

rpasseseintveighpiewe heedl7) &hesaidlaviay (Bjeand itself

R B ancRae Ui, Ryl he o ba R Ca | Lo TP

tipwpadhesc¢440(4231) bei ng di sposed on elther si de of
said pin (6). The closure piece (42) of said connector

4 osi tjoned over the co Ienenta
Con- bR g REeeS (P e T o RHe Phsithe  soapector

d@\frlé@e t;r anghes oE42Ge 4(2(11)1p13{ng3%4o@ Ct.@)subﬁ pc'"l@ﬁﬁ:e( 4]?) as
are in contact wtht
assembled together.

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 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) is
positioned over the complementary rod-receiving piece (41)
so that the inside faces of the branches (420, 421) of
said closure piece (42) are in 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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i nterconnection walls (412, 413) of said rod-receiving
portion (41). Wth the closure piece (42) closed over
the rod-receiving piece (41) supporting the coupling
rod (2), 30 said coupling rdd (2) is then held onto
and associated wth the screw (3). 12 The interaction

betmeen the varioys elenents formng the connector
devi céh Fl}néﬁrﬁﬁélpﬁvéﬁFﬁﬁﬁnl§hﬁuﬁ@¥%Q¥SFﬁ%ﬁﬁ%@%ﬁ forming

tWRI CBohSe @ SECHRN AW e 9f Sai dreonhect 9F 1 deviice shddn in
as assenbled to the coupling rod (2). 5 In particular,
FEgguee 33 whaws howet hectliosurveepi ede sa(LﬁZ)cqrmelcztheddevice

3L 8BRS R BLSER g 2T oot

shoul ders (422) of the closure piece (42), which
shoul dar parareulaser treidyimd 03 askbes ﬁewnaﬁelmﬂdymre piece

|nterconnect|on 10 wall's (412, 413) of sai
(Aed- recetRFRf pPRER (4F) . r%efer%wltr}%gpla%%%n‘él‘lééi of said

ceanaeeLer @ﬁY'CeTQ%)Jﬂﬁh&ﬁn;'lsp%%%hgb%dtqnﬁﬂﬂg%ﬁitQﬁ? the

connect or , while holding the couplingod
sgeuﬂldehﬁy (1462b>e opi vdteed Irosluatsl o etae sE2 , sdrmh (Boulders
irecti name

A e S AT Sl EetpRe el it FBR ' gitiqreonnection

weoupl i(ng2, red3(2)f(Eroat abddirspkagsengnpiotesand) .
connector (4) on said screw (3) ), and pivoting on an

axi s Eerpendlcular to the_ axial direction of sai
coupl Thg reFY D) NGagfee@PLedi SHraceredt %ﬁv%ﬁﬁci makes

1€°BB§§EBEe(4B @R a$aked +36S @WHReor T( 440 Qﬁhﬂ%lﬁﬁ¥ﬂfﬂéfthe
for the sagittal pivoting to be increased

cadpﬂungnabdswdé et gy , Th@sbevanVQUsdpmﬁdamnge to said
s are_shown in Fuéhs S partlcular

t e
SEREV ront a8 AL AIS eaname L Rdcbn oy Ton 2 First
dsakdts6hepwatd) 13 ShOWhd Naki QUr8ideWhi6h 3% ithed &AWl ing

rgSCt(l2o)n \zlfg\évng];lsacllidsgloangeen?etnotr %?EVI gael 1co'nnlerg:tor (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, in order to make it easier to understand
operation, only the rod-receiving piece (41) of said

connector (4), the through intermediate element (10) and

salid 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 is
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Figure 4, in order to make it easier to understand
operation, only the rod-receiving piece (41) of said
connector (4) , the through intermedi ate el ement (10)

and said screw (3) are shovir8 30 As expl ai ned above,

by neans of the respective dinensions and shapes of

said pin (6) and of the cavity (8) forned at the head .
p@ﬁ)ﬁl@rlesau § soeeRresy, At .§ai§ pBd8j bl(8) t 02 gRRYERRNt in

r%tta%a'o% Rl defk 1 TR RNt He a>£10§ al# Ofh PEEDGNDE 4| &g (2)
to the axis of the coupling rod (2) (sagittal

(diagpltaedmedt $p 1l Apenehie) r od- Aedeﬁvungrpdrte@ﬁlV@ng) pfrtion
|d connect or mhlc por t is f stene

33 ﬁ?n ?%é BﬁggFEOSn He hé&ﬂz 79°6Fthe 8 H%Mﬁf@ﬁd to

sBY d mEans 69f, |}i1$70@:%nfdnglﬂf‘fﬁ iH¥ad te tdf ogh screw (3). By

intermedi ate element (10) follows the pivoting of the

mea@sr e®&i viltg  gombiismqadion.el dihve toraudl stresrqajiate
eQ% %hkd'ngﬂn féyicmn?agh 7) ?§%€ qie g3)r5ﬁLf%%é4blng

sald throug 10 internme 1 rests.
pAdtanhaQédunglaﬂuyécnma$aﬂdspbaeen&ﬁo CQnSﬂadumq(Dn the

180 degrees._The sagittal in ho in gur.es
hE38nd ) W el rEEEh <abti OR vidueTor 1He O Eiffougn
:LQQBBQ@HQEt@er@ﬁ—\eﬂa@ (1p)ofekha.invention with a
coupling rod (2). The sagittal pi voting can, as
speci fi ed above, take glace in_ two |ndependent or
conbi ASH2RBIERBHESY | ANEr dented GHEBLSCEHENSr G3dr e up to
1@6ed%§96§gglttal movenents that can take place,

Figure 5 shows a face-on 20 section view of said

connector device (1) in the plane position. In this
positﬁbﬁ,ﬁaghmﬂa&ﬂpivdﬁﬁnqhéStho@®)jipagsgw@p$h60@@w 7,

w he hea%a(%g ofoth% %%y%y/( % a %? xi al d|r Lion ..o
AFR1 13 1 62FReax S i ect T B of) %oﬁﬁppﬁﬁ

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
said 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
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rod (2). 25 Fromthis rest position, a first pivot
nmovenent of said coupling rod (2) can be obtained by
sliding the through internediate elenment (10) on the
head (7) of said screw (3) 1dn which said through
internedi ate el enent (10) stands (Figure 6) . The
first nnvenent can be 30 suppl enented, as shown in

thpggr&ey, (By -a sldtomtf pPabe W@y efehbcagsdeiladd agtden of
tRLVQIJRE 19fy thgycQp eX:LsO%SHQ 1e§1614 tth he, Di By (6} 'pﬂvot

the cavity (8) of the head screw (3)
mbhemsahE way hasgehe raxited &kr&mtdnme©tlomhefcsapdl@gn (6)
é % is nodified during the first pivot novenent,
€hahg8°Fh the axial direction of said pin (6) also

ensues. 5 Naturally, although not shown, the pivot
rmveme@tuﬁill;vheaptno(]@h a8 bRoashi evedpiRdeperdenidnt of
froma pivot novenent of said through i nt ernedi ary
theeddmt (20) CEid Ban 2B cdfdedinderaidembbemdiiom a pivot

mB(r&B@ﬁé‘bbi’ EQlae%Poﬁgha%%%edgﬁ%Q' asepent Qf10§0 and can

degrees. 10 In order to control e  pi vot novenents,
bbeatHey thor oswt Bdl povemenbvgueﬁbsabdysagltraaCblaotangular
nent s ? ﬁdvantageous to propose coupling
ab®

di%??%%%@e?Ea?f B ndtessarily smooth, but rather

t hat advant ageously present pieces in rellef. 15 In

partiowl ardeit ts ambrarioageeus, pﬂﬁvd‘fﬁgﬁbd%mbhﬂis, be they
frontal pivot novenent, to use a E (6) provided with
f¥%%§?%uﬁ%ﬁ%¥ @Pﬁ?mﬁﬁt%19¥ sgHatER tPﬁﬁOtstW§PﬁPB§Vedt is

ti 0 p o)
aQYEAtdESoeh t{oﬁaﬁ%gé‘é% Eo@YFin egu‘”ﬂ% & PPRLE nazzo% not

its surface to be dispo in the cavity
netesardi lP0sserely, (Pugurethe)y. thati sdakas agevastiageaesent

ploLe5a8 S PN (3) to be

In particular, it is advantageous, as regards the
frontal pivot movement, to use a pin (6) provided with
longitudinal fluting (13). The fluting 1is distributed
over 1ts 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 invention.
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fluted or serrated as shown in Figures 11 and 12.
Simlarly, the through internediate el enent (10) can
have a serrated or fluted zone over the surface in
contact 25 with the head (7)150f said screw (3)
(Figures 8 and 9). Figure 13 is a perspective section

view of the connector device (1) as provided wth a
coupl FRg £&ds( 2)emhgiificatther eabddi REARCEFOFhedevice (1)
cbﬁiﬂ?ﬂgbgn ankho ddlirs eRodh meat ., saldoNBECt @r connector
device (1) conprises anchor neans Ich is a screw
(¢3), andcbmgbtening(@yanandSii ght eni ng neans (5).
Advantageously, said rod- rece|V|ng pi ece (41) has a
conve | su face 4) mhlch the cou I|n 0
(2) |§ddg§%o%e%us %é vét novéﬁ%h 0% fied” b L %as a
cOﬁvéhebebhﬁﬁgg%ulﬂfb@eﬁEdﬂ4at el enesh éﬁ@) cbnptlhag rod (2)
precedi ng  enbodi ment is then obtained g t he coupling
ipodipppsetl| t iThy dnidh dioeeiiehly Shk#heed (2Y) mePﬁSt Rifs the

tﬁFQQ h”e'ltnte]r%etcﬁ%t%cre&iéﬁénﬁhu%lﬁ)?”&'ﬂ? fEge tgasﬂé&réalng

fronfally after tightening, and the forces act
efibbibmsnbet iweenthér coppoment ey engre s afuglhieng rod (2)

P BLtr 8ot He EBGAMPng FEo( 210 whi OF 17581 %@éﬂem

tREeSTHe® OBt hehbearddigh isiy f ae6e 1% o 1‘l:4L)rr9f ftbBtally after
r od- rece|V|ng(£|ece (41), which exerts traction on
tigbtendsdr e i céh@42¥orﬁﬁﬁcha¢iisasr ERELPYS theleisom the

g:gpéﬂgnﬁ' QQESHéﬁﬂscan( 5)cheTh%th{\é%%' 0N Jegidescriffed ye

way of exanpl e above Nat ural Iy, the person
ts@htéeﬂngnmdam&ut5baexemml@m&ﬁsdﬁbvanldﬂﬁevaouphisg rod

Jdnventi wi t hout goi ng be ond t.he anbit of
?Le E%gﬁt}nfﬁgkipﬁﬁ%g ressur y 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 1is 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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1. A connector device (1) for spinal osteosynthesis,
sai d connector device conprising bone anchor neans
(3), a connector (4) designed to receive a coupling
rod (2) and 5 assenbled to d®e end of the anchor neans
(3), and tightening nmeans (5) for immbilizing the
coupling rod (2), said caonnector device being
characterized in that theC“lédNrect or (4) and the
anchor neans (3) are assenbled together by a pin

passing AheeHgBctBe apGhee MBAN fo3) ,splidasaidghidy esis,
constituting a pivot coupling, and in that the device

spij kasnschbirl ideatlicon RIS F1019 Jealts | *RFhgrt means (3), a
CSHHESEBP'V 45! %}ém ne%tfﬁe?ei‘fg (ze”%a@od;ﬁv%rg;ﬁ PLE"Q2) and

contarning the ro anc or neans
acaphlabé@d ta bhe pahbenbf 13h2. Ancbomectmeandevi(@¢, and

ilé according to cIa|n11 characterized in that said
gRbER# 24t i Heans! argorcdﬁ%rtciht%}tlezd”&y thE rayPiRg rod

(581 dsRif &@%n@@%o%ndé%héé b@hh%cbhg@aﬁﬂé§|&%b 59 %m%t the
axial direction of said coupling rod (2), | ow ng

coegeeronf &Ki alandt hiconaoshpr toeahe 203bx@1m| @@S@mbled
tggEEBn?oFHGZVP%§Q?1§§rQendlQHH%>éﬁp Eﬁg f%chor é@an (3),

nnec ACCOr din cl ai'm
sebar adher (@edcbnsthattsabd sstpbvot zabupn iBansadl €in that
constituted by the fact that said pin (6) has_ an axi al

ther deYioh é%}pgﬁaléﬁﬁgﬂlﬂéaFﬁ@nawﬁédelPéc?ﬁ@ﬁl&ﬂzégﬁdthe
cgénégHgf'nﬂbié%H&g) t@ndpd thatnd.he device fPrthQr plane

conprises |ocking neans for preventing the connector
c@ﬂyaimnmqnbh$ngodpavdtahbyaonhsalmeanshowheean@paapted in
t A connector device (1) according to claim1,

%%a?%%%% %2ed in that the connector (4) co-operates

wth 30 said pin (6) with a degree of rotation

rel at? ve &t ocbhaecasiral dévtesti@n, aesdoaddegreeoofclaim 1,
angul ar di spl acenent. relative to at |east one

C?@ﬁ?@ﬁ@ﬁ%%@%r &Pred&h%ﬁ sald 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
sald 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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17 5. A connection device (1) for spina

osteosynthesis according to claim4, characterized in
that the connector (4) co-operates with said pin (6)
with an anplitude of rotatildn relative to the axial
direction lying in the 5 range 90 to 180. 6. A

connector device (1) for .spinal osteosynthesis :
Sccor 81 ng COMCFRETR, JeA Rt ar st (P LH ATfeosynthesis
aabBldt ugde toofciangul ar dhsphacepenédr ehatthve tt®edtconnector

| east one perpendicular direction l[ies in the range
(20 tBwendeE AiEBnrietidhr Pdavi c® (Y)ithcast dpmglibude of

TR . h Che. - _ )
B TR L B T AP b i Lot R Te4P® BAM ene
ranghoPOffeans188f. presents convexity distributed

uniformy over the circunference of said pin (6) in

order .to_enabl e said pin 15 0 _Nnove over an .

ngul fir B SHTEEShe, I o ShoRGF RS (yfeosynthesis
atebatiivg te 1¢inecd | othPesPeHe] £ad aint @hs@l dhePidhplitude

6). 8. A connector device (1) according to claim 2,
otharatderdzeddiAPL AGEMERAL porkatoivof fhe pitn (Bpast one

j L desi 0 di d.Lpnsid i ehor
eAbLha) 55205 SELanedohon bee 0L AneReARRL P o TL o
over the circunference of said pin (6) in order to

enabl @. s&i d onmect®) tdewbduve ovkr acsagidital angutlbaim 1,

i spl acenent, on i nchor means (3). 25.,9. . .
O RRGEEEI e a0y Rhe T Ao g b f othe 1Bin (8) wnich is
debagastertgehd ndﬂsgfostéae paktiden ehiliheaptRof 6)maMt£h (3)

is designed to be disposed inside said anchor means
pPreyenpresemPBVenhvexi tyl i sihutrd ed Wi fOIMAY owdfelt he the

| e .of id _pin ) is .
cEEGHELERAOE R, o2 TtV aliT (6l OESEE 48 SRERIE 3AUM pi
(6N @ dnove 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 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 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 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 a frontal angular displacement on said

anchor means (3).
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anchor means (3). 18 10. A connector device (1)
according to claim2 or <claim8, characterized in
that said connector (4) has a bearing surface (14) on
which the coupling rod (2) B&ars, said bearing
surface (2) bei ng configured in a manner such 5 as to

enabl ai.d coupli.n 2 t npve Qver

addltlona séﬁ}G?a(g%ngﬁYérgdlgbl§%§ﬁ%ﬁﬁnﬁéﬁﬁ%|9%a%m 2 or
csaid sancigira@edsi{Si. ihl.tHatcopaegt eondevitee (1)) has a

according to the precedlng claim characterized in
bepringapHrbaski fd4) 10 urt e tha) cpePEspdeXOPn (EHaRears,

sdd €EQPQHSCEQEfQS¥'Q9 ( 1ﬁgcg%gﬁﬁgukgdchﬂ'%)%%mner such

characterized i n that sal aring surface (14)
agonkd stenalofe a soriatll edugrlnimyy elodnen?) di sposedve n der  an

BTG T LoBeUIEEE PP a-Upet SHN IR ST { hE CohRBaEar 52id

afhdhotNmaam@Npey . such as to enabl e the additiona
sagi ttal angul ar displacenent to take place, and a
top recess (12) designed to receive the coupling rod
(2). 18: Alcorfi¥ttsitdevi €8VEES addor didfFeErdi nfe  the

pPéce&Pn&' al: 8, Ch%fhaa‘ita%fﬂe%%dzéd“ that @Ha%gg e69RdI Yeiring

el enent recei ving sai d coupling rod passes
suhf@ugh(lhb igonpeeerrif43hasai d t hrough i nternediate
el enent (10) having a bottomrecess (11) co-operating

with e nd of sal nchor |
such %2 t% R at £V25% n deﬁ%gégdongreedg%?l? 10,

ch@i@@té&hﬁédsahd1ﬁﬁMiC§aia)b@@rlmg|éu$&£bel4l4ﬁ consists
connector device (1) _according to the preceding
ot| aj ffadhar bereinded  PRerhaflisaPaeehiBughe connector (4),

s%ﬂ%SEﬂ%@ﬁ%L%OQHﬁHEPteié&%n@a%a@1%%P ga%ﬁt% nCOPYEXs s (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 (11) 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 in 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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30 enabling said coupling rod (2) to nove over the
sagittal angul ar displacenent relative to said
connector (4). 19 15. A connector device according to
claim 11, characterized inlfhat said t hr ough el enent
consists of a cradle-form ng through el enent (10)

enabl i id couplin rod 2) to Quer

sagi t %guFﬁP §C§8?ac %%ﬂ%ﬁqiﬂg td saf&alm 1L
cﬁ@ﬂﬁ@ﬁé@ﬁzéé) inl6chaf cgamactt@&od;@w celdrdgntaceondifigst 6f a
any_one of clainms 13 to 15, characterized in that the
cpatit Bnf PEBEEY tarogahde@ﬁm@@§h|L% erdfedildte aadferioupling

rgéo) Zp)r e%%ntrﬁo% o QSttIQQel ed'rtar_laqd Qfl B!Léﬂreqn %c}ement

A connect or eV|ce ccordlng to any orne o
reﬂatmselﬁoteaie cohaeatber|QEd in that the end of the
anchor neans (3) is serrated or quted over its entire
surfa g over a ortion.ther 9 connect or £
devicg (1% {CEOr t%F%}%ﬁnwg oF09ﬂ§ NG i, 2Ny one o
cthanactier izedisp bh@kabh@rh@@lﬂl Nt NMEeads €RASbstteh &ecess
pi ece passi ng through the connector (4), said through

Ohi e2lPr dEItIHY dBSIGRIRECe €dRBENLUt éd0by RrexEsy at
1§%at28§%35é$9aw@&h obhe; §pd40f 58l d anchor means (3)

ace receiving said coupling rod (2), so as
to enable all 20 of the degrees of freedom of rotation
of sald. dévk@mneﬁwoncﬁ¢mi¢©ckéd atgorAdicgnrectanry one of

evi ce ) accor di he recedin | aj

cLREPEc r.zgd% B R a5 ace | S hofonvix ©Rd of the
asbape. m&and0. cqrywegé@faﬁléw & (Elueegordidiy 10s entire

cl ai m 18, characterlzed in that the through piece
SBBhaFRL QT oPVAr %r@@F%l@%rﬁ@%@e%fenent which, inits

top face, has a recess for receiving said coupling

rod (?Q: 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 in that the through piece consists of a
cradle-forming element which, in its 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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21. A connector device (1) according to any one of 30
clains 18 to 20, characterized in that the recess in
the 20 bottom face of said through piece is serrated
or fluted at least in part2%2. ~A connector device
(1) according to any one of <clains 18 to 21,

' insth f [
R, Rl S DB e SO A R e
lsestatiedpartfl uted at least in part. 23. A connector

device (1) according to any preceding claim

characterized in that said pi 6) has  |ongitudina
FItRe (P Ve Grviehe 181 A SHH Boere 16nBaong of
ceannsctiy devixe (dnasscOssi Agdt aramyna®r eeediditi of said
claim characterized in that said pin (6) passes

apphetghecané dad 6chatheésafdheonrests Widh g through piece

i%Z%gggé?%§ngmkﬁﬁt£&oagoiggsé?%??pgkgyided i n branches

€ connect or rch hol es present
cross-sections 15 conplenentary to the cross-section
of th23pi nA(6)gommeaktobr adehese(41Q,) 414¢chediigy to any

di spgsed on either side of, said. pi 6). 25. A
DEBRRaLRer ettt et AT heaituity () has
16hgifudeharaet gtiggd (19) t hakrt He1 apeh9snaeansi 29 £ face.

are constituted by a screw (3) which has a threaded

portion (9), and a spherical head (7) provided with a
cavi t 94 8) &f orce I Athg davéceyl iddri cafCPpFr&in®) FA any
. 26 .con ' 1) ordi:ng . L
oB8ELsing ol ALFPTERELIC, SEYER ) cRREOLEIEI D 0 peooes
tf4dugh ithecomsd i it edhebyamcisabstr@atisal {3) UasHaped-operates

r od-receivi [ 41) desjgned . to receive one
SR SR IS0 v Rkt B s N Rt SR
tROd MbhhethHEr C(JJUPJ I Nghad (@Le@n%ﬁsé}wl QY HRGE ons

(42) that cones
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.

,26. 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



to engage over the rod-receiving piece (41) in order
to 30 hold the coupling rod (2) onto the rod-receiving
portion 21 (41) of said connector (4) by using said
ti ghtening neans (5). 27. ARlsystemfor osteosynthesis
on the spinal colum, in particular for stabilizing

tE vertehra, said 5 sysfem conprising.at |l.east ane
(88 pPing rod (3PSt ot (1) Bkt SPBOc A Bo fr eRiEgs means
(61) according to any preceding claim each of said
connection devices (1) being suitable for being
anchored in a respective vertebra. . .
27. A system for osteosynthesis on the spinal
column, in particular for stabilizing the vertebra, said
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.



