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1 DYNAMIC LINKING ELEMENT FOR A SPINAL ATTACHMENT

SYSTEM, AND SPINAL ATTACHMENT SYSTEM INCLUDING SAID

LINKING ELEMENT The present inveniion relates to the field of spinal

fixing 5 systems for connecting vertebrae together, more particularly to

the field of connecting elements intended to maintain a spacing between

at least two anchoring elements implanted respectively in a vertebra.

DORIBAHSY SUFEN WpsvResobspinal connestions: k- AA:Re c8ehaRd, anp

osteosynthesis connections and on the other hand dynamic connections.

Spial Béfe o’ FAtheENMIBEhnettdhdlareNwéel RAdWn SédriheetidHd NEthei@ EMENT

are in fact frequently used for consolidating several consecutive
TYRItebrae chheiripirpase 4a is-torigyaabilize theaerebrage conngpteddn arixing

particular configuration and to stabilise them during the bone fusion in
SHRIEPTPall fixet BabHiisatory friheRAffolitAst SRdatidhP SucRarticularly
tepnppetionsconsistof #igich Easi K the atherhandndwirmig copnegiionsain a

are used to reduce 20 stresses on the articular facets and on ,
SRtErvdtebhs HSES" by dllonfiftPlerta m SUErisits Ahilst FREBESsarlrp Lanted
reapigring e yertabraewith ezspect to one another. The prior art already

knows such connecting elements. In particular, a device for stabilising

djoining dorsal 25 vertehrae js proposed in the Eutopean patent . .

oot RORHUL00 e Crd ABEs ortirisi L e ey Sherom: o
tdonsistirg df anshne preducedtihen gastiosyrthetiomatenal andihaving other

aaﬁ%r%,t}[‘%% vgr%eoﬁg%t@piggg band is intended to be fixed between at
q 0 peji )

east t cular 30 screws consisting respectively of a head provided

with a
Spinal osteosynthesis connections are well known
connections. There are 1in fact frequently used for

consolidating several consecutive vertebrae. Theilr purpose
is to immobilize the vertebrae connected in a particular
configuration and to stabilise them during the bone fusion
in order to allow fixed stabilisation 1in the immobilized

situation. Such connections consist of rigid rods.

On the other hand, dynamic connections are used to reduce
stresses on the articular facets and on intervertebral discs
by allowing certain movements, whilst if necessary

realigning the vertebrae with respect to one another.
The prior art already knows such connecting elements.

In particular, a device for stabilising adjoining dorsal
vertebrae 1is proposed in the European patent application
EP06691009. The said device comprises a connecting element
consisting of a band produced from elastic synthetic
material and having a round transverse section. This band
is intended to be fixed between at least two pedicular
screws consisting respectively of a head provided with a

transverse piercing. The said band is fixed to the said
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transverse piercing. The said band is fixed to the said 2 pedicular screws
by inserting, through the transverse piercing, the said band, which is then
fixed to each of the said pedicular screws by means of a clamping screw
disposed along the axis of the correspgnding screw, that is to say 5
transversely to the piercing. The said device also comprises a support
pelemert mounsed-arauindile said bantliingordertorfotyra badyaesistiBgsverse

pressure. Such a connectin ﬁlem nt does however have t edrawba%‘k of
pﬁgtr&fenc?ihg%a‘f/ tgrasilo(?]r%?fr in g%dle o%ﬁp(\)égleeﬁivotﬁ%{ge Otrﬁoveea ntgf the

sefithevedebrdearosnd ¢he disgs.miotBerdpartaitarambacks ot this disposed

A %%necg%% elg@lent igfth%tgitecacnggt te)e cury ldnso as to %dap£ﬁo LcheiS o
fatifal 10rdoSis of the lumbar vertebralcoltimn JIn 2ddion, another say

tarawbackds that theoconneeting éleneentgl5 occupies a kagel voldmeice also

~argynd %§-5am@&épc'$o%°{“ee Fleumstancas, It may Pc%%%t%%%digéc“c'{ Band in
prevent the connecting element in question coming into contact With the
obeises, stcl arcorattadyisingsd grelat demt efpaineMoreover, such a

device has a particularly important 20 drawback relating to the need to
schapsg the length of the. supROTL elgment Refare ditting fhe saidbands lfvack of

may happen however that the effective distance between the screws after
nfé’hs%ﬁﬁ?&%%rﬁﬂg no? ERACHY thaf d&sired? HORREr L hePBRAEE af 1 VoLt 1ng

nernfigrred alaws ne fieedony obielaxalion 25 ard/gk sempression
between the screws after the fitting of the band and support element. The

surgeon therefore has no  other choice than to, remove the assembl .
B o SR b AT bR A Dl 1 SIS roCHDB R L g Lement  is

tsupportt cannot be curved so as to adapt to the natural

lordosis of the lumbar vertebral column.

In addition, another drawback is that the connecting element
occupies a large volume (around 12.5 mm). In some
circumstances, 1t may prove to be difficult to prevent the
connecting element in question coming into contact with the

bones, such a contact causing a great deal of pain.

Moreover, such a device has a particularly important
drawback relating to the need to choose the length of the
support element before fitting the said band. It may happen
however that the effective distance between the screws after
tensioning the band is not exactly that desired. However,
the device as configured allows no freedom of relaxation
and/or compression between the screws after the fitting of
the band and support element. The surgeon therefore has no
other choice than to remove the assembly consisting of
support element and band in order to introduce a new support

element having a different length.

There 1s also proposed, in international patent application

WO 02/07621, a connecting piece intended to maintain a
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element having a different length. 30 There is also proposed, in
international patent application WO 02/07621, a connecting piece
intended to maintain a 3 spacing between at least two anchoring
elements screwed into vertebrae, the sgid connecting piece comprising: i)
a flexible part divided into two continuous branches spaced apart from
seachi oihendhesaid branthes beingsubstantialiy g symmetnical withrewed into

Jrespect to the IQErchgtudiSnai xiscof 111%% cscaiclnl:l @ieceitheeendgoof thg g@irg L)
branches %éing connedts toge?her in pair and fecflning sfirstmeary© * a
fplarepdrd ipatwio rigid-partsi foiming rads; having arfirstfixingyeontidre and paced
a seco ortion, each said second portion of the.said 10 twao rigid, parts . .
B e b pochS oo FCAieg chae b e Ly nc dal Ly
shramehes cedneetedh togethes iri-pairs, tivderodsveadtiondofrealch akthe of the
=5aid brancties bejng less lnan fhegrasscsaciion pLie sald faid BATS0cct e
that the said connecting piece, whose fixing 15 portions are xed
tregpebvelyito eaehnof thentivodsichoting elerhénst istabientoddenee, and 1i)
e@/gstically peghencleulardn hey sthuean Riane dungitbe (eI ng portion
movement of the vertebrae, by means of whichthe vertebrae, kept .
agshcad Hpifiora ohelaibtheéragie aid tb movendthrespe®io e Poe said

tqRother. {Hhig conpeeting pi%s?%tﬁ%%ﬁr h%\é&@ﬁﬂﬂ@{b“lﬁrﬁ)f beiBgosite

able to bend only in one clearly determined direction, namely

dderpehdienrar tbhRe rmiead! planeifornsdd bythe thal BrakefesCiThe resprnected
tiSferRuRting,Of theiwhole phihe 2pstahilisalionsystem comHiSIBg SUdle  said
connecting pieces requiring a certain amount of precision and therefore

branches being less than the cross-section of the said rigid
parts so that the sald connecting piece, whose fixing
portions are fixed respectively to each of the two anchoring
elements, is able to bend elastically perpendicular to the
said mean plane during the relative movement of the
vertebrae, by means of which the vertebrae, kept spaced

apart from one another, are able to move with respect to one

another.

This connecting piece does however have the drawback of
being able to bend only in one clearly determined direction,
namely perpendicular to the mean plane formed by the two
branches. The result 1is a mounting of the whole of the
stabilisation system comprising such connecting pieces
requiring a certain amount of precision and therefore

possibly proving tedious.

Another drawback of such a connecting piece also proves to

be its volume.

A first object of the invention is to remedy the drawbacks

of the dynamic connecting elements described above by
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possibly proving tedious. Another drawback of such a connecting piece

also proves to 30 be its volume. A first object of the invention is to remedy

the drawbacks of the dynamic connecting elements described above by 4

proposing a connecting element having an amplitude of flexion equivalent

with regard to these dynamic connecting elements but whose holding in
protgtioniisensared: dieesatid cgnnectiageeiemehtthan is therobjestpl fheade  of

£3 ivepfion.also hes the agyantage.of.being.able {0 be curved, $0.a%.49,., . 41,
a&apt {0 the hatural Tordosis oPthe?l?mgar vertebral column. The said d

edenmcting lelementthat isahd dhiect of thet driviention alsobas k.
advantage of being not very invasive, 10 whilst providing the

Tiypctignaliiestequised fofa dynamic.connecting elsmentélexibies  of  the
resistance to wear, etc). The said connecting element also has the

1aFRINtdGE o ARG Tapit ARG G P thedncRBARG eRdénts fixdtPtocurved

sihe vertebrge. 15 nally; the said cannecting elamenthassthe,gdvamnage 1 umpar
of being able to undergo relaxation and/or compression after its fitting on

Ve EHhBling @féfients. To do this, the present invention concerns a
connecting element for a spinal fixing system intended to connect at 20
Tieast tweol inplantabie tanrectoheassembligsa the said eormectingeetement the

.being remarkable in that it consists of a cable_and a polymer envelope .
lsnu‘?(re(%u{nld%lg t?\agsfa%%gblté{l%ea%g%nctaﬁg cSri%t?nlgggf atlsastone T1VastVes
welastit stranoivoahixiey Witle thewsaid envelbpé sosastedorinr thie dore of theynamic

connecting element (flexibility, resistance to wear, etc).

The said connecting element also has the advantage of
allowing rapid mounting on the anchoring elements fixed to

the vertebrae.

Finally, the said connecting element has the advantage of
being able to undergo relaxation and/or compression after

its fitting on the anchoring elements.

To do this, the present invention concerns a connecting
element for a spinal fixing system intended to connect at
least two implantable connection assemblies, the said
connecting element being remarkable in that it consists of a
cable and a polymer envelope surrounding the said cable, the
sald cable consisting of at least one elastic strand coaxial
with the said envelope so as to form the core of the

connecting element.

In order not to burden the rest of the description, the said
strand forming the core of the said connecting element 1is

defined as the central strand.



10

15

20

25

25 connecting element. In order not to burden the rest of the description,

the said strand forming the core of the said connecting element is

defined as the central strand. 5 Preferably, the said connecting element
comprises at least one layer of at least Six strands distributed around the

said central strand. According to an advantageous configuration of the
Bmeeidionb 15/thetsaed satnectingnelement cefiparises twolayeisek at least
succ?%si\éer st(g%ndzdifggg%d Saroundtthe sc?id grét{al .séruagd the firstéayt r

oor}estran S SUI’I’OUﬁl ing the saldlgen%ra?asr}rfn cons?s]tlng 09766 satFéercPs, the ©

secdnddayer af stramdnsbirrounding the said first layer consisting of 12
strands. 10 Advantageously, the strands constituting the layer or layers

opsist ohstrandswisted aeyad the.said,cenyalstrand, Advantageously, ; o,

the strands of the layer or layers consist of a material different from that
Ftehe 3aid cenirat Strard. 5 RRahtagEtRElS ife Eittrdl 3nakd has a

Sigmetes different from that Of the strands,abthersaid [aygr LIWerst strand,

According to the type of configuration required, it may be less than or

tJr8atet Bidn thay BF tHelstRid siihe $akP MR D0 Ravaithge 663N, Thé
Strenda copstituting the layer ok laygrsi £onsist oktitapivn op §taiNless strand
steel. Advantageously, the central strand is tubular. Advantageously, the
LEhtaPO P corSisE B A ricka FtithRifin afioy SitShithe s?a%nl%%s Steginds.

or polymer, such 25 as for example PEEK or polyurethane.

Advantageously, the strands constituting the layer or layers

consist of strands twisted around the said central strand.

Advantageously, the strands of the layer or layers consist
of a material different from that of the said central

strand.

Advantageously, the central strand has a diameter different
from that of the strands of the said layer or layers.
According to the type of configuration required, it may be
less than or greater than that of the strands of the said

layers.

Advantageously, the strands constituting the layer or layers

consist of titanium or stainless steel.
Advantageously, the central strand is tubular.

Advantageously, the central strand consists of a nickel-
titanium alloy, titanium, stainless steel or polymer, such

as for example PEEK or polyurethane.

Advantageously, the said envelope is made from polyurethane

or PEEK or consists of a biocompatible fabric.

A second object of the invention is to propose a connecting

element combining the functionalities of a dynamic
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Advantageously, the said envelope is made from polyurethane or PEEK
or consists of a biocompatible fabric. A second object of the invention is to
propose a connecting element combinigg the functionalities of a dynamic
6 connecting element with those of an 0steosynthesis connecting
element. More patrticularly, the object of the said connecting element is to
cpropese,icanjeibdyaith av tyinatiio senrection of at deasy twb aettebrae,

the rigid 5 connection of other vertebrae. Thi is%&(—:‘ca e, in.the case of
e L s L Dot DEReese el cne
s@rstrurcentation rof seVeravertébrag) ittmayp pseve wecessantfoyconnecst a

LA vertehiae fpggiher by eqns, af a fynamic, copnection A0n ofder,
allow certain movements, and on the other hand to conrect the other

operredraé so thdt dhrovenserit édadlewed during bone fusion
(osteosynthesis connection). In current fixing and stabilisation fixings, the

Téynamic snacling elements argLongecteddo the figidhconnecting 18; 1 ovel
elements by means of supplementary fixing elements such as dominoes.

VRS §88 ¥F stippiéhfertaly pidcdsiddsthielrawbaek ot indraasingtas iftel on
Jer aarnting the seppecting alements Orihe ancherng elementsofhect

present invention therefore relates also to a connecting 20 element for a

CEFHRAXING SFERE téRsH fFCorhe Pt Isast twd inpliftdsle connection
iepregtien assemblies, charactarised; dmehat it, cormprisas a HexiblenRait hand
extended at one of its _ends at least by a rigid part, the said flexible part

CeormiBhdifiga ddbfe 8FfeaEt &ty RFRTNGEd b)Y pBIgntE? V& ERVeldPe,
athesaidicahle cogsisting of at least gpe easiignthesis connection). 1In

current fixing and stabilisation fixings, the dynamic
connecting elements are connected to the rigid connecting
elements by means of supplementary fixing elements such as
dominoes. The use of supplementary pieces has the drawback
of increasing the time for mounting the connecting elements

on the anchoring elements.

The present invention therefore relates also to a connecting
element for a spinal fixing system, intended to connect at
least two implantable connection assemblies, characterised
in that it comprises a flexible part extended at one of its
ends at least by a rigid part, the said flexible part
comprising a cable at least partly surrounded by a polymer
envelope, the said cable consisting of at least one elastic

strand coaxial with the said envelope.

The connecting element thus configured makes it possible to
offer dynamic and rigid “connections” for vertebrae without

having recourse to supplementary fixing elements.

This connecting element is defined in the remainder of the

description as being a semi-dynamic connecting element.
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strand coaxial with the said envelope. The connecting element thus

configured makes it possible to offer dynamic and rigid "connections" for

vertebrae without having recourse to SL}ppIementary fixing elements. 30

This connecting element is defined in the remainder of the description as

being a semi-dynamic connecting element. 7 Moreover, and the same as
Mpreviotssty, inndderinot sabarden theremaindler, ofithecdsseriptiart, the burden

aid_elastic strand is referred to as the "central strand",, Preferahbly, th .
e e T eed A ot T sagrand is
redislerthe said eavithbeilgeblinthdr thtowgtd ‘Advantageously, the said

cavity is configured so as to cooperate closely with the said cable.

pAdvantagequslyhe saidicavity;has,a zong yidened ipithe 10 dirsetion of, ¢
the end receiving the said cable. Advantageously, the flexible part is fixed
lepthe Sad Figid paRDYEIHE R eSBdndiRg erfmpih or $feldingavity being

plreferably.ithe salghcable comprises, preferably, at least one layer of 6
strands, the said strands being distributed 15 around the said central

Astranqlc. Accorc%LT to one adva%ta eous configuratign of the invention, the

SR T p%i’ses Ao TaVets of Lucdestive standi disHosed &duhd

cthepsatd centralsteaing, thetfirst tayes ©f straads surrounding the said
central strand consisting of 6 strands, 20 the second layer of strands

adwEeunding the said.first layar, ceasisting gt 12 strands. ARVAGAGEOUSI, 1o

the strands constituting the layer or layers consist of strands twisted
darrmdithe said chratgangceiving the said cable.

Advantageously, the flexible part is fixed to the said rigid

part by adhesive bonding, crimping or welding.

Preferably, the said cable comprises, preferably, at least
one layer of 6 strands, the said strands being distributed
around the said central strand. According to one
advantageous configuration of the invention, the said cable
comprises two layers of successive strands disposed around
the said central strand, the first layer of strands
surrounding the said central strand consisting of 6 strands,
the second layer of strands surrounding the said first layer

consisting of 12 strands.

Advantageously, the strands constituting the layer or layers

consist of strands twisted around the said central strand.

Advantageously, the strands of the layer or layers consist
of a material different from that of the said central

strand.

Advantageously, the central strand has a diameter different

from that of the strands of the said layer or layers.
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Advantageously, the strands of the layer or layers consist 25 of a material

different from that of the said central strand. Advantageously, the central

strand has a diameter different from that of the strands of the said layer or

layers. 8 Advantageously, the strands constituting the layer or layers

consist of titanium or stainless steel. Advantageously, the central strand is
Atlnoaitera gdvaniggeoListy, sher eentral strand idonsistgyoftd aickelys titaniuhayers
Bloy, Laniym, stalnless steel ot palymer. such, g for example PEEK or

polyurethane. A vantageously, the said enve ope is made from

polyurethane or PEEK or consists of a biocompatible fabric. The present
Aveniiey aReTelates R a SpiHar fixing 'syatetn 110 EotRphisiag at least two

implantable connection assemblies connected by means of at least one
nerivo peaviouslyy dessebed sennecting.elementss Ihedrvention will beec 1 -

understood hetter with, the help of the description %iven below, purely by
Ehhg bt BRprnatidn, df'arf 15 EmbSdifneht Of the®invention: withréfsrencd uch

ato theraecompanrying figures: pfgyrerk lkustrates a lateral view in
perspective of a dynamic connecting element according to the invention; -

Al Stza@%%‘iﬁ%tfgf‘ yaiant a?{‘&t?oedrifys%geth?sz §8%”%9}%}9§8m5‘£8%ane
igure 1; = figure 3'illustrates a view in section of the connecting” element
oof fRRE 2 r figares4 diustrafesia parizbwient inpgerspedtiveof a spinal

fixing system comprising rigid connecting elements

The present invention also relates to a spinal fixing system
comprising at least two implantable connection assemblies
connected by means of at least one or two previously

described connecting elements.

The invention will be understood better with the help of the
description given below, purely by way of explanation, of an
embodiment of the invention, with reference to the

accompanying figures:

- figure 1 illustrates a lateral view in perspective of a

dynamic connecting element according to the invention;

- figure 2 illustrates a variant embodiment of the

connecting element of figure 1;

- figure 3 illustrates a view in section of the connecting

element of figure 2;

- figure 4 illustrates a partial view in perspective of a
spinal fixing system comprising rigid connecting elements
and dynamic connecting elements according to the invention;

and
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25 and dynamic connecting elements according to the invention; and 9
figure 5 illustrates a view in section of a semi-dynamic connecting element
according to a preferred embodiment of the invention. The connecting
elements (1) depicted in figures 1 to 4 5 constitute dynamic connections
as defined above. These connecting elements are intended to connect at

Jleastfwe. iiplaniable sgnaection.asspmhliese Fhe sanpecting-elgment fb i
illustrated in figure 1 consists of a cable (2) surrounded by a relatively

SHREVISIE et EIopESTO1S). AFedHid Rableq 2t fot ik Fht EohSEe i apent of

telastic,standar stem. Strand means a strand consisting either of a single
piece ("monostrand”) or of several fibres. Advantageously, the said strand

is coaxial with the said 15 envelope (3) so as tq constitute the central
TJé%oere(f) the said' gor?rfeeé%réte enggrilt %Pﬁ%%e‘?r%af%&, f%ﬂlegélarig ta Iet@) 4
awitl Peireferred tonas the doemteal strand”,zan ddwifl ialsal belsefesencerhese
under the num er(ez .20 The said envelap gS) cansist of%fl xibl
cO nectln% elements %re lnE % ﬁonnﬁéi ? ?eas two
pc?lymer, sucth "as polyurethane or polyetheretherketone). In a
iparlienlapbdafiguvaticrrtfithe inverdign] tlsssaid sheath is a
biocompatible fabric. In parallel, in order to offer the necessary return in

9L AOAPRAgESNERIvOting Movaments,of thg verekrag around consists

these discs, the said cable, when it comprises only a single” strand,

oAdvantagelstisiy coriists of adrshiim alloycPEERely tlexible envelope

(3). The said cable (2) for its part consists of an elastic

strand or stem.

Strand means a strand consisting either of a single piece

(“monostrand”) or of several fibres.

Advantageously, the said strand is coaxial with the said
envelope (3) so as to constitute the central core of the

said connecting element (1).

Hereinafter, the said cable (2) will be referred to as the
“central strand”, and will also be referenced under the

number (2).

The said envelope (3) consists of a flexible polymer, such
as polyurethane or PEEK (polyetheretherketone). 1In a
particular configuration of the invention, the said sheath

is a biocompatible fabric.

In parallel, in order to offer the necessary return in order
to oppose the pivoting movements of the vertebrae around
these discs, the said cable, when it comprises only a single
strand, advantageously consists of a titanium alloy, PEEK,

or a superelastic alloy of the nickel/titanium alloy type,

also known by the name Nitinol®.
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or a superelastic alloy of the nickel/titanium alloy type, also known by the
name Nitinol(c). 10 In order to improve the characteristic relating to the
elasticity of the connecting element, one or more layers of successive
strands are disposed around the said ckftral strand (2). 5 Figures 2 and 3
illustrate in particular a connecting element (1) comprising a layer (4) of 6

Iﬁf%@%cﬂ'%ﬁytﬁ%a@%déh%§§'@'tQ§H@E§Ha%i%)tmg to the

Advantageously, the said strands (40) are disposed twisted around the
eéﬁétbeﬁﬁrélyst%ot@ OGN tSARABE pre?8enfidl SbSdikfeftrs of

sefdhe sioyeation; the gaidieannectipg slementdl) s eharagtgrised da thatit
comprises a second layer of strands, advantageously consisting of 12

s&tFaTS, AAd surrounding the said first layer (4) of 6 strands (40). 15
These two configurations of layers are here given by way of example. Itis
Fdfocotkse Bbwiods 30 alpersanr skided in ther aftdthatithezorganisatian agd
umber of I ers ( of strands, and the numper ofgtr nd er C@/er %B?
Sthelr confléu t|on R depgng on%’e rigidi fg/ (or eas?m y requwe or
dthet20i $aitl €dnaectingelenwent 1) Howeves, lthe tchaice of2he form and
constitution of the cable will be guided by the constraint of the diameter,

A6, RYTPOSE Deing to produge @ connecting elementwithia spall g twisted

diameter (preferably less than or equal to 6 mm) so that the 25
agshHeting eletidit SR ERd invhsivBAs Possible. Just like the central

strand (2), the strand of each of the layers are made from elastic
Avaterals Advantageously, e ferential embodiment of the

invention, the said connecting element (1) is characterised
in that it comprises a second layer of strands,
advantageously consisting of 12 strands, and surrounding the

said first layer (4) of 6 strands (40).

These two configurations of layers are here given by way of
example. It is of course obvious to a person skilled in the
art that the organisation and number of layers of strands,

and the number of strands per layer and their configuration,
will depend on the rigidity (or elasticity) required for the

salid connecting element (1).

However, the choice of the form and constitution of the
cable will be guided by the constraint of the diameter, the
purpose being to produce a connecting element with a small
diameter (preferably less than or equal to 6 mm) so that the

connecting element is as little invasive as possible.

Just like the central strand (2), the strand of each of the
layers are made from elastic materials. Advantageously, the
strands constituting the third layers and the central strand

(2) are formed from titanium, stainless steel or PEEK.
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strands constituting the third layers and the central strand (2) are formed
from titanium, stainless steel or PEEK. 11 It should be noted however that
it is however not necessary for the strands constituting the said layers to
be produced from the same material asthat from which the said central
strand (2) is produced. 5 Likewise, the said central strand (2) can also

I'&a\éeh%_&qr@ 2 dri'@@@_éioﬂéxgé'ffﬁ‘é ?”‘_tﬁﬁ%r!:‘ that qfsthﬁo’ﬁb@iﬂgi %QJ’_CS“H&E‘QS sary
the said layers. In particular, according to a particular configuration of the

fingeftich, Thé BRECEHRT tStidhe 2y cOhSisEofh tBESIPthiS chse, RiFe@duced

iR 10cenirahstrand is-preferablyrmade fropm PlEKoHhe sirands af dB@tral
said layers being made from titanium or stainless steel. Figure 4

SiiGétrsted @) parfiaRREwyR prspective of a spinal fixing system (100). The
said fixing system comprises a plurality of implantable 15 connection
ldssambhies. Oy tudel of thesedmpiantable ¢a@nneciionzisseniblies ase form

Shown in igure 4, fhese tree. connection assembies being respectively
reference 38, 1 ‘b, 50 Each connection assem ?y IS respéectively
ceorstected tonan t20eadjeining egrnection asspablyl by Asconnectingding to a

p%'%@‘fé*é-l'”fpa%'ﬁ%'f“dga“%'goeﬁ(ag]ao'%r‘?@bfnd\'f@%%éﬁ‘f ¢ g‘egcé'é’i‘d central
assembly (110) is connected to the connection assembly ) by means

scb:fr@spjnéﬁcbsteoswﬂthéﬁs @ﬁnnecttir’rgpelerr@mt,uhéscmtionfassemb@/
c%%Q}Q?'”Qt%Qm&C%T @JQ%&PQB%&?'%%% agsemblyd0) by means of & ¢

amic connecting element according to one of the embodiments
tilgsteated id figeres bed 8y made from titanium or stainless steel.

Figure 4 illustrates a partial view in perspective of a

spinal fixing system (100).

The said fixing system comprises a plurality of implantable
connection assemblies. Only three of these implantable
connection assemblies are shown in figure 4, these three
connection assemblies being respectively referenced 110,

120, 130.

Each connection assembly is respectively connected to an
adjoining connection assembly by a connecting element. 1In
particular, in this example embodiment, the connection
assembly (110) is connected to the connection assembly (120)
by means of a spinal osteosynthesis connecting element, the
connection assembly (120) being connected to the connection
assembly (130) by means of a dynamic connecting element
according to one of the embodiments illustrated in figures 1

to 3.

The combination of dynamic connecting elements and spinal
osteosynthesis connecting elements thus makes it possible to

offer a modular fixing system comprising conventional
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The combination of dynamic connecting elements and spinal
osteosynthesis connecting elements thus makes it possible to 30 offer a
modular fixing system comprising conventional 12 connecting elements of
the osteosynthesis connection type antdynamic connecting elements.
Figure 5 illustrates a view in section of a connecting element (10)

Reordinglg adreferradsembodinpeniof dhe SrRyeiion. Fhesaid ion type
connecting element (10) is advantageous in that it constitutes a
2 AR e CIHMBEHdR TR §8iofnecting element (10), in the form

of a rod, consists of a flexible part (11) and a rigid part (12), the said rigid
Fpart ¢E2) being fixed-indine with thevsa :texible paft @1ychiecting

"semi-dyn " behaviour of the said connecting element (10) is

SR Dy ach R A (15 15F S8 TERDI e G RIIRG e
inolesrof dynamidoenrexctidn @ndrie trigidy padt{h2nthe (dle)ofis advantageous
.osteosynthesis connection. 15 Advantageously, the,said flexible part (11)
l(?on%s?fsé{ysE of a gé)bgt& uécﬁgasat pasrﬁyr/n %uér) Unded by%oﬁlorffrﬁg% §Hv‘elope

(14), the said cable (13) consisting of at least one elastic strand coaxial

Tipith fivel Said @rvepend 4y reesdid chble (13) Hdxcatfonatiofifs end=a s

Rared zopeE ) ofdhe spid 20.envelqre (14 5ihe rigidpyt fldhasd) | the
blind cavity (15) in which the bared zon;él?) of the said cable (13)

scored {PBE hBaséd. (Advamagieudly e sdid tavify [bY s corffigireéd
£33 £0 Pepmiticlose gooperation with the said gable (13)2 23 Jirough its e

constitution and its function, the said flexible part (11), and therefore the
gﬁﬁgch%pﬁﬁ%@aQU@lement (10) 1is conferred by each of the

parts (11, 12), the flexible part (11) fulfilling the role
of dynamic connection and the rigid part (12) the role of

osteosynthesis connection.

Advantageously, the said flexible part (11) consists of a
cable (13) at least partly surrounded by a polymer envelope
(14), the said cable (13) consisting of at least one elastic
strand coaxial with the said envelope (14). The said cable
(13) has at one of its ends a bared zone (17) of the said

envelope (14).

The rigid part (12) has a blind cavity (15) in which the
bared zone (17) of the said cable (13) comes to be housed.
Advantageously, the said cavity (15) is configured so as to

permit close cooperation with the said cable (13).

Through its constitution and its function, the said flexible
part (11), and therefore the said cable, is regularly
subjected to oscillations. However, such a movement

generates a risk of shearing of the said cable (13).

This is because the said cable (13) is bent against the
cutting edges formed by the lateral walls of the said cavity
(15) and the face constituting the end of the rigid part
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subjected to oscillations. However, such a movement generates a risk of

shearing of the said cable (13). This is because the said cable (13) is bent
against the 30 cutting edges formed by the lateral walls of the said cavity

(15) and the face constituting the end éfthe rigid part 13 (12). Thus, and

in order to limit this risk of shearing, the said cavity (15) has, on the

@Q‘Prg'ngrﬁ@; ajmidengd o%%@ﬂl@%T’D%M‘PC%%EWHQQU%@Q %é@gng ,
connecting element (102t 5 is as follows. The said blind cavity (15) is
tRsmeriiengRudinally ihthe Ndgid paft (12§ b preigibgd TRE CabRke (18yRed
-then intepduced into the said cavity (15) until it reaches the closed end of
the said cavity (15). The part of the cable 10 (13) inserted in the cavity

15) is fixed t dhesive bondjn th bI
e eeR R i RS A L5 o e DS e i

ieonsgistsaf formsing the envelope (14) by injecting a polymer around the
part of the cable (13) not 15 inserted in the cavity (15). Advantageously,

rihe said sopnectingelement (1Q)is prodyced. so that the said cable Q%) the

IS coaxial with the rigid part (12). As in the examples described above, t
résiditapier (13§120 cbifsiBtseitenof a sifgle efdstie straad o¥%nté19§t|c

i frandigurqundgd, by goe o f%oréa%‘f{%$ 5{)\1% layers o strandgthesaid
strands of the said layers advantageous elng twisted. Moreover, the
cdesaibtiohgiven dbeverelatirgpiolthe ( (L5) - The part of the cable

(13) inserted in the cavity (15) is fixed therein by
adhesive bonding or crimping. Once the cable (13) is
disposed and fixed in the cavity (15) in the rigid part
{(12), the final step consists of forming the envelope (14)
by injecting a polymer around the part of the cable (13) not

inserted in the cavity (15).

Advantageously, the said connecting element (10) is produced
so that the said cable (13) is coaxial with the rigid part
(12).

As 1in the examples described above, the said cable (13)
consists either of a single elastic strand or an elastic
strand surrounded by one or more successive layers of
strands, the said strands of the said layers advantageously

being twisted.

Moreover, the description given above relating to the
constitution and configuration of the central strand and of
the strands in the layers also applies in the context of

this configuration.

Moreover, it 1s naturally evident that the semi-dynamic
connecting element (10) is not limited to the configuration

illustrated in figure 5. This is because it is naturally
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25 constitution and configuration of the central strand and of the strands
in the layers also applies in the context of this configuration. Moreover, it
is naturally evident that the semi-dynamic connecting element (10) is not
limited to the configuration 30 illustratedtin figure 5. This is because it is
naturally 14 evident that the flexible part can advantageously be
c©xignded onpachrside byaitigid past: Likewise v the: sase-ofa (nultlevel
vertebrae fixing and stabilisation system, the strand of the flexible part
e XhE R P theYiGia PRrttrPark¥nil debghd dPthk type of connection
required between each adjacent vertebra. Finally, the dynamic
Ldonnecting elemehecareadvaniageausly besfosheddoyta plumality bking and
s{ioxiblp patts. separaied from gne apother by & rigid paft, 40 The nvention, ; -
IS described above by way of example. Naturally a'person skilledin the
tar isinga position to implernentdifféremt wariantsrof the inveptow fvithout
Rl LaL devadig,fiom s eone oLe RGNl 4 CLANE LS.
onnecting element (10) for a spinal fixing system, intended to connect at
least two implantable connection 5 assemblies, characterised in that the
Fé@rekYing Eliemeiedhsists ORaT6#H Eothprisiitea Hesible galt {hageously
pextended Atane-ofits ands;atJeast byia sigith par £13)s the.said lexible +or
part (11) comprising a cable (13) at least partly surrounded by a polymer
CBRVEIOPE LED), the Said tablé RREdnsisting of at least one elastic strand
coaxial with the
The invention is described above by way of example.

Naturally a person skilled in the art is in a position to
implement different variants of the invention without for

all that departing from the scope of the patent.
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said envelope (14). 2. Connecting element (10) according to claim 1,
characterised in that the said rigid part has a blind cavity (15) intended to
receive the said cable (13) at least 15 partly. 3. Connecting element (10)
according to claim 1, characterised in that the said rigid part has a

through cavity (15) intended to receive the said cable (13) at least partly.
20 4. Connecting element (10) according to claim 2 or claim 3,
characterised in that the said cavity (15), is configured so as to cooperate
with the cable (13). 5. Connecting el Tfﬂd 0) according to any one of
claims 2 to 4, characterised in that the said cavity (15) has a zone 25

(16) widened in the direction of the end receiving the said cable (13). 6.
IGonkerting dldmenedeyactordint tofaty enépisaims 1xions, system,
chacaeiersed,indhat the flexible pact (14),j5 fixgsh 10, therigid pathd2) by,
adhesive bonding, crimping or 30 welding. 16 7. Connecting element (10)
aa%%%mﬁ@'%any%ﬁé%ﬁﬁéip?@éediﬁg eldnst BRaraerrRed if that e@ment
Cabls (43) camprisesiatleastans layen (4)1af af feast Sstrangds {40), . thengeq

said strands being distributed around the said central 5 strand. 8.

LCormetting elémeRit@9) abcdrdiiftPanyore 8 theP précetiy claims said
chaxagiedseshincthat the saidcable; ggmprisgs fwo suggessiver layars artly
strands disposed around the said central strand, the first layer of strands
surrounded by a polymer envelope (14), the said cable
consisting of at least one elastic strand coaxial with the

said envelope (14).

2. Connecting element (10) according to claim 1,
characterised in that the said rigid part has a blind cavity
(15) intended to receive the said cable (13) at least

partly.

3. Connecting element (10) according to claim 1,
characterised in that the said rigid part has a through

cavity (15) intended to receive the said cable (13) at least

partly.
4, Connecting element (10) according to claim 2 or claim 3,
characterised in that the said cavity (15), is configured so

as to cooperate with the cable (13).

5. Connecting element (10) according to any one of claims 2
to 4, characterised in that the said cavity (15) has a zone
(16) widened in the direction of the end receiving the said

cable (13).

6. Connecting element (10) according to any one of claims 1
to 5, characterised in that the flexible part (11) is fixed
to the rigid part (12) by adhesive bonding, crimping or
welding.
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10 surrounding the said central strand consisting of 6 strands, the second

layer of strands surrounding the said first layer consisting of 12 strands.

9. Connecting element (10) according to claim 7 or claim 8, characterised

in that the strands constituting the Iayer106r 15 layers consist of strands

twisted around the said central strand. 10. Connecting element (10)

Accoming éxrany gne Déataims (7 00 9acharactetiseddn Hiat the stramids- bk

the layer or layers are formed from a material different from that of t 0

R PO STARA T COR S 8RNt (10) Sebordiiy EGng ofd B

olaimsi 740 18t charasterised ihdlyatirthe £entral sttaridchas acdiamet@rds (40),

t%i)féersegt gorsn tpg.%gfsth% Sji_]l"land iosf‘é[helkS)%itdeg‘ygr 8151|1ac¥e 'e25 121'd central
onnecting e‘fement (1 ?acgor Ing {o any one of Claims 7 to f

shegacterised in that the strands constituting the layer or layers consist of

titanium or stainless steel, or titanium-nickel alloy. 13. Connecting

glemept,(10) eeagrding.to-any one of glaims 34,4 te 42, gharagterised in

that the central strand is tubular. 17 14. Connecting element (10)
RIce6RIAG B Sry oRé of eRARact ¢3¢ 13scharacteridtd i that el centpdlie

Strandiis farmegh, froman alloy of nigkel-titapum,titgRiym, staipless steglound
or polymer. 5 15. Connecting element (10) according to the preceding

thgimS @ haractaridedilin thatthe cenfral SthdiidishmEaé fiom PEERGF

POBrEath@DBg the said central strand consisting of 6 strands,
the second layer of strands surrounding the said first layer

consisting of 12 strands.

9. Connecting element (10) according to claim 7 or claim 8,
characterised in that the strands constituting the layer or
layers consist of strands twisted around the said central

strand.

10. Connecting element (10) according to any one of claims
7 to 9, characterised in that the strands of the layer or
layers are formed from a material different from that of the

said central strand.

11. Connecting element (10) according to any one of claims
7 to 10, characterised in that the central strand has a
diameter different from that of the strands of the said

layer or layers.

12. Connecting element (10) according to any one of claims
7 to 11, characterised in that the strands constituting the
layer or layers consist of titanium or stainless steel, or

titanium-nickel alloy.

13. Connecting element (10) according to any one of claims
1l to 12, characterised in that the central strand is

tubular.
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16. Connecting element (10) according to any one of claims |to 15,
characterised in that the said envelope (14) is 10 made from

polyurethane. 17. Connecting element (10) according to any one of claims

1 to 15, characterised in that the said e \7/elope (14) is made from PEEK.

18. Connecting element (110) according to any one of claims 15 1 to 15,
1eharactefised tni that f1e-saif envemped4) onsipts of abipcompaible-1aims
fabric. ]ag. Spinal fixing system com risin%r{it least two implantab

€,
ledrihettion GR8&RABIES E6hitect8d by Mredror st e’ o gﬁgﬁﬁ!e&%gformed
felement (£0) aggording ie-any one fn2ielaims 1408 25580138 ess steel

or polymer.

15. Connecting element (10) according to the preceding
claim, characterised in that the central strand is made from

PEEK or polyurethane.

16. Connecting element (10) according to any one of claims
1 to 15, characterised in that the said envelope (14) is

made from polyurethane.

17. Connecting element (10) according to any one of claims
1 to 15, characterised in that the said envelope (14) is

made from PEEK.

18. Connecting element (110) according to any one of claims
1 to 15, characterised in that the said envelope (14)

consists of a biocompatible fabric.

19. Spinal fixing system comprising at least two
implantable connection assemblies connected by means of at
least one connecting element (10) according to any one of

claims 1 to 18.





