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1 DYNAMIC CONNECTING ELEMENT FOR A SPINAL FIXING SYSTEM
AND A FIXING SYSTEM COMPRISING SUCH A CONNECTING
ELEMENT The present invention relates to the field of spinal fixing 5
systems for connecting vertebrae togetpmer, more particularly to the field of
connecting elements intended to maintain a spacing between at least two
anchoring elements implanted respectively in a vertebra. There exist
currentlﬁtwo "\%Pes of s§)inal connections: on 10 the one han

OsteEE htHedE e ons BHéoh tﬁ%%tr’%ersﬁéHﬁHyﬁ%@%orﬁFesc%Ns.AND A

Spinakogtensyriligsisico0nEcioNSIAIE el Ckinowit (onpeTioGs. HEevENT
are in fact frequently used for consolidating several consecutive

ryertefiag.[eit Rypese 45 i 1q Immobilize he.vertpbrae eynesiedhin a ;g
particular configuration and to stabilise them during the bone fusion 1n
syrdetrte alflow fixed seabilisation ¢ teoipamolifized sitnatiowSugharticularly

 sonnections.gonsist of yigid rods. Qn @@e%@ﬁrtga%%%@ac Gopneclians. i 4

are qsed to reduce 20 stresses on the articular fa(_:ets and on _
srer/eie P aItHiISES! by hllokdag Eertail® mevementsn ghikst ifrricessatynp Llanted

rEealigping, e verigbrag,with segpect to one another. The prior art already

knows such connecting elements. In particular, a device for stabilising
adjoining dorsal 25 vertebrae is proposed in the European patent

ThFpifcatidn SEPo669189 FHie 540 dEW%‘é%o%r@é’sl&%nr?é%:%@%ﬁéﬁ%@ﬁf on
teensistiag ofzmbandgreduced iemielastie syathetisn@atarial and hayirg other
a round transverse section. This band is intended to be fixed between at

hriadt (VS BBdicula B0 Sete s Bonsisting respectively of a head provided

with a
Spinal osteosynthesis connections are well known

connections. There are 1in fact frequently wused for
consolidating several consecutive vertebrae. Their 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 in 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
EP0669109. 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 1is 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 correspdnding screw, that is to say 5
transversely to the piercing. The said device also comprises a support
pelement mounsed-arauindile said bantiingordertordonyra badyaesistitgsverse

pressure. Such a connecting element q?es however have the drawback of
pﬁgtr&fe%?ihg %gfye/ tgrasilo(% r}% glrﬁ’ln ‘6’%&& (o] 65p(\)élshee8ivot%ﬁ<ge 0 RovEHTENntS £ the

sefithevedebrdearosnd d¢hes disgs.niriberdmpertantamaimbachk ot this disposed

onnec |%%elgment |sfth%tB|t cannot be cur\é{ad S0 as to adap%o tthe .

alon X1 O e Ccorre O 1n S W s t
Aatural lordoSis of the lumbar vertebral'column.in addifioh, another 5 “© SaY

tarawbeaekds that theoconneeting ékenmentgl5 occupties a kagel voldmeice also

c arﬁo%ri%%]é-%m@ épc'gosxo*{“eef&%‘é%t%‘gﬁﬁﬁéH“%XP&S‘A%“C%%diéﬁcuc'% ®and in
prevent the connecting element in question coming into contact With the
olvoiees, sucl aroorratiadyisingsd gielat deat efspaineMoreover, such a

device has a particularly important 20 drawback relating to the need to

seRapsg e lenath ofhthee supiert element helare dttingdhe saiddbantslivack of
may haEpen _however that the effective distance between the screws after

n@hsih RPiE NP ERAQY Rat d&Sireth HOWAEr,t hePBRAES aB 1 voting

mesrtfigred algws ne freedoapetielaxation 25 ard/gr sergpression
between the screws after the fitting of the band and support element. The

surgeon therefore has no _other ch ice(}:han 0. remove the assembl .
ARG OPRUEON loRRAY Ad bariin GIUET (0 nIOR e A fep Loment  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 i1s 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 is 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 sglid connecting piece comprising: i)

a flexible part divided into two continuous branches spaced apart from
seachi oihendhe said hrantbhes beingsubstantiaiy§ symunetrical withrewed into
Vrersggﬁtrtg the Iotqgeitudisnai Xis Cg)f I'%klllee cscai% gieceitheeendgoof th% g%j L)

Branches %éing connedts toge?her in pair and fe(?lning Shrstmeary -t a
fplarepdrd ipatwo rigid-partsi foiming rads; having arfirstfixing ypontidre and paced
23 gecond.portion, gach sald seppnd portionof the sald 10. o rigigPAs, 511,

Pespectlve y extending in opposite” directions fhe said ends of the sai
shramehes cednestedh togethiee it pairs, tivderodssadtionddfreach akthe of the

3319 b %%%g:,e,s being legsthan the, gross-section of ihe sald ?5%“% A8 Sthected
that the said connecting piece, whose fixing 15 portions are xed
tregpbbtivelyito eaehof thentivockricholing elerhémist istabientodente, and 11)
t&iastcally pe Leulay.in fhey %@Faﬂﬁi%e%d%”r@i@@{e'ﬁ!ﬂ&%g portion
movement of the vertebrae, by means of which the vertebrae, kept .
agishcad spertffora @helaibtheragie dild b movendthrespdsto ofe Poe said

caRother sHig congeeting piecedoeshoueyer have e graybackof beiggosite

able to bend only in one clearly determined direction, namely

dierpehdienfar totRe raaf planeiforntdd byhtRe thd! BrakermssCiTpe resgrnected
tis fePRURting:Of theswhole pf the 2pstahilisationsystem compiising sudte  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 said 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
protationiis @nsared: dineesatid cgnnectisgasiémentthat s therobjestpl thende  of
3 iveption also izs e agyantage.of Being.able fo.bg cuyed, 50,3510, oo s

agapt {0 the natural Tordosis 6f the Tumbar vertebral column. The said d
edenmecting lelementthat iscthe dbiject of thet aivierition alsobas tie.

advantage of being not very invasive, 10 whilst providing the

Tiactiongliiiesseguired fora dynamis,conngcting element élexibiyer  of  the
resistance to wear, etc). The said connecting element also has the

1aFRINtdG o Afi6Wing Tapi At G PthednchBARG eRdéntd fixdftocurved

sihe vertebrae. Ladnallys the said canpecting elemenbhassthesadvariage 1 umbar
of being able to undergo relaxation and/or compression after its fitting on

Ve theling @féfients. To do this, the present invention concerns a
connecting element for a spinal fixing system intended to connect at 20
Tieast teoi inplantabde tanrectioheagsembligsa the said cormnectibgelement the

il%%ig% {elmarkaf)leo iné;that i%gonsi%tgaofg cablefa.nkgﬁ I[:l)olym r envelope

surroundig fiesaid ¢able, the™ Said cable consisting of at eastone ~7Ve5+7¢

welagtet stranovoahixied  witle thEusaid enveldbpé sesasrtodorin ik dore of theéynamic

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 is

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 Preferagly, 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 cemprises twolayeisek at least

successive strands disposed arqund the said central strand,. the first layer
B SirhAdS ButouRding ThS et central “rand SonsiiRg oFb SFanaL e
secdnddayer af stramdnslirrounding the said first layer consisting of 12

strands. 10 Advantageously, the strands constituting the layer or layers

opsist ohstrands,iwisted aeyad the.said cenyal strand, Advantageously, ; o,

the strands of the layer or layers consist of a material different from that
Ftehe 3aid ceniraf Stpd. 5 RRahtaEBRENS ife Eoittrdl 31akd has a

digmetes different. from that Of the strands,efthersaid laygr Llyerst strand,

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

fgkl’*éat@? #n thay BFtHelstFard Githe AP %§.@@ﬂ8v§ﬁté§e6@§}§lﬁﬁé
Strendy copstituting e layer ok laygrs £onsist okitapivn op §tainless strand
steel. Advantageously, the central strand is tubular. Advantageously, the

LEhH PO cohsistE B A ricka tithAifi afioy SitShibhe s?a%nl%%s Sfeefnds-

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 stalinless 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 osteosynthesis connecting
element. More particularly, the object of the said connecting element is to
cpropese,icanjeibdyaith av tyihatiio senrection of at deasy twb vettebrae,

the rigid 5 connection of other vertebrae. Thi isﬁ)((eca e, in,the case of
T e O S B, LR Do R BAReRset cne
s@nstrurcemntation rgf selerahvertébrae) itmay pseve wecessantioyconnelst a

certain vertebrae together eans of a dynamic connection 10 in order
d § 09 py_ means of. %&6 Uy £
l%né_]\fg\l/vccgrtarﬁﬂerﬁoveorﬁler?ts, Snd oﬁatﬁe ot e? h‘é%ﬁ teo ggr‘lerfect t ee 5tjh%%d
ogertebrae so that md hrwenrernt ¢ mllewed during bone fusion

(osteosynthesis connection). In current fixing and stabilisation fixings, the

Tdynamic enNActing elements arg conpecteddo £he figihconnecting 161 1 evel
elements by means of supplementary fixing elements such as dominoes.

VRS 688 ¥F stippéRfentaly pidcdsidasthe’rawbaek ot indraasingitRe iftel on
ofer suounting the ceapecting elemenis ordhe ancherng elementsofhe ct

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

CEFikAXING S ERE tdRdsd fPCore chat Isast twé impRitdsle connection
igprnestion assemblies, eharactarised; dmiat i, cormprisas a flexiblerRart nand
extended at one of its _ends at least by a rigid part, the said flexible part

Loorfighdifigha ddbfe SERAE 5&&&%%%%8&1 by pSGrTEP VSR ERVeldfe,
athesaidicakle Logsisting of akleast oae elastionthesis connection). In

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.



10

15

20

25

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 sgpplementary 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
Mpreyiotssty, iaondderhnot sabarden theremainder, ofitheddeserptiart, the burden

gaid elastic strand ig re ferr%d to as thte "centra.rllstrand"(.:1 Prejfer bly, th .
ts.gidrrlegnllé1 ﬁgr ‘Has a ca%}t?/ indentedto at g Ie%s?pgﬁﬁ/ receive r%j sesli%rand s

redislerthe said eavitheeilgeblinthdr thtowgtd ‘Advantageously, the said
cavity is configured so as to cooperate closely with the said cable.

pAdyantagequsly,the saidicavity;has,a zong nidenediipithe 10 dirgetion of, ¢
the end receiving the said cable. Advantageously, the flexible part is fixed
Lepthle $Ad Hgd HaRDYSIHESR eSBdrdiRg ernpihg or Sreldingavity being

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

strand. According to pne advantageous configuratian of the invention, the
AEY LS COrpHses firo T4yhs of Lhbzessive PR REPbSed Arbuhd

cthepsaid centrakstraing, thecfirst tayes of dtrands. surrounding the said
central strand consisting of 6 strands, 20 the second layer of strands

adyainding the said figst layar, congisting L 12 strands, AGVANAQEOUslY, 1o

the strands constituting the layer or layers consist of strands twisted
dargemidithe safd sdrftradRtangceiving 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
Atinoantera gechvaniggeotisty, shereentral strasdiconsistgyoftd aickelys titaniuhayers

Cglrlloyi g]gané%mt&s aé@a'?%‘?’n stgrel gr%ﬁ)aglxrfesr,ssus he as for example PEEK or
polyurethane. Advantageously, the said envelope is made from

polyurethane or PEEK or consists of a biocompatible fabric. The present
Aventicr aReTElates R a Spinar fixing 'syatetn 110 EstRphisiag at least two

implantable connection assemblies connected by means of at least one
Rerve-RreVUsly; despabed sennectingelementsn d he irvention will bee 1 -

understood hetter with, the help of the description given below, purely by

Eh§ ot Bpranatidn, of'art 15 Ehmbddithieht O thelihGenticht With réRsience ch

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

pligure 2 illustrates a yarjant embodiment of the 2&%8@”%‘%%‘& %8?%}5‘%8&%@
igure 1; = |gure§ illustrates a view in section of the connecting element

oof fRRE 2 r figares4 diustratesta pariabwien iperspedtiveof 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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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: implaniable sonaectionassgmbliesc the sanpectingigment tbini
illustrated in figure 1 consists of a cable (2) surrounded by a relatively

CHREXASIE et BIopECT613). AFE T Rebleq 2} fdt i it EohSEE ot Hent of

telastic,sander 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 SO as tq constitute the central
G CE O N R e YNNG
owil beirefereedlionasithe doenteat tstrand",cendwifl ialsol belsefesencerhese

under the _number (2). 20 The said envelgpe (3) caonsists of a flexibl
e Lo o Forfags o PELK (oyeiherhakefine f £
ipgrlienlapbdafiguvaticrrtfithe inverdign] tlsssaid sheath is a

biocompatible fabric. In parallel, in order to offer the necessary return in

T9deL o apRasedne Rivoting movaments,of the vepebrag Around cons i st s

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

oAdvantagebtisiycorisists oF adrshiim dlloye bEEKely flexible 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 ceftral strand (2). 5 Figures 2 and 3
illustrate in particular a connecting element (1) comprising a layer (4) of 6

18irandsA0} Sistpbutedaroynd dhe saidicantrad stand (2 ing to the
Advantageously, the said strands (40) are disposed twisted around the
edaid cehtralstPnd (2. FOARE6 Rt FRREE pret&entidl SHAb6dinfarfrs of

sefdbe siayeatign; the saidcennectipg slement(d)is eharacietised dR thatiit
comprises a second layer of strands, advantageously consisting of 12

s&FETS, 4Ad surrounding the said first layer (4) of 6 strands (40). 15
These two configurations of layers are here given by way of example. Itis

Fdiwotese Bbwiods 30 algersan skited in ther aftdthabtheorganisatian agd

umber of layers of strands, and.the numg r of strands per layer S
e Eonfidration il Genind oh S Figidty (3+ elastity} Teuret or
dthet20i $aid €dnaectingelehrent £1) Howeves, lthe tchaice ofzhe form and
constitution of the cable will be guided by the constraint of the diameter,

Al RYPOSE being o produge @ canngcting elementwithiasall  tyisted
diameter (preferably less than or equal to 6 mm) so that the 25

agonHeRting @letnant ISR Nitel invhsivB s Possible. Just like the central
strand (2), the strand of each of the layers are made from elastic

Avaterals: Advantageonsly, 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
examnple. 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

Thavea farn 1 dimensions differentfram that ofdhe siands constitllings sary
the said layers. In particular, according to a particular configuration of the

fingeftich, Theé BRECEHRT tStidhe 2y cOhSisEDIh thbBSIPthiPchse, Bife@duced

FSaifl 10-endrahstrand is-preferably-made frogn PlREthe siands af dBeitral
said layers being made from titanium or stainless steel. Figure 4

SiiGéPsted 2/ parfiaRREwyR prspective of a spinal fixing system (100). The
said fixing system comprises a plurality of implantable 15 connection
Idssembiies. Omdy thuedel of hesedinpiantablé dennectionzsseniblies ase form

shown in figure 4, these three connection assemblies being respectively
oI REBTIIBS 15T T30 Elor oactBn sebemtsy Brediaaely
ceorstectadttonan t20eadjeining egrnection asseablyi by Asconnectingding to a

element..In partlgglidr in this exag]?ol%ﬁénbﬂ%rg%@tiéhec g%)cglggd central

pe?srselmct\ﬂ)l/ ?flc')c)ols coﬁHéc Eé]%l the connection assemrb'ly by means
sefraspindPosteosyrnithésis ebnaedtidgeslembnt, tthe scaraeetioh lassembty

cgﬁ}gfingt@m&%d 10,10 Lonpeelion.Za a%%‘?% bRy(ER0) by means Ofds o¢

amic connecting element according to one of the embodiments
tigsteated in figgres ed 83y 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. In
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)

REREdINGG agqrrefesradeypodimens Of e orRvRMID. Ihesaid ion type

connecting element (10) is advantageous in that it constitutes a
@ AR e CIHHREfdM IT IR §8if EoRnecting element (10), in the form
of a rod, consists of a flexible part (11) and a rigid part (12), the said rigid
Ep@ftﬁbZ)H)dﬁglﬁmmﬂm witly thavsaid 1d:=Iexible paft @1¢0Th&ct ing
emi-dyn " behawo 1 of the said co ectln element
con err}qu zggéac Cocf(fhe a(%lts (11 ﬁf% fiexi ee;% ﬁﬁlllfﬁf} tﬁg ©
moiemtfﬂynaml@h@nrmndnmddeetngl@paﬂte{ﬂnéhﬂhe (ble)ofis advantageous
i%st%%s nthesis conne |on 15 Advantag_eé)us the,sald erX|bIe 8art (11)
consists of a Cab etif aﬁeas?t parﬁy surr ung1 dbe a porfymer envelope
(14), the said cable (13) consisting of at least one elastic strand coaxial

Tipith fiicl Said @nvepend4y reesdid chBle (13) Hdxcatfonaiofifs endsa s

hared zopedEr)ofthe spid 20.envelqnre (14)nfihe rigidpayt {a]a%)t*m?@ , the
blind cavity (15) in which the bared zone (17) of the said cable (13)

scorfled i@BE hBaséd. (Advakageeudly e sdid tavigy (1551 Edffigirdd
£3Q:33 0 Permiticlose; Gooperation with the said.Gable (13), 23 Jhrough its e

constitution and its function, the said flexible part (11), and therefore the
%ﬁﬁ@cgﬁ%pﬁﬂ%bﬁﬁwﬁlement (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

(emerging;and, ajudened zone(16), Theprinciplg forpraqucing thegaid, g,
connecting element (102t 5 is as follows. The said blind cavity (15) is

thsmeriigngRudinally ih the hidid paft (12§ b preieihgd TRE CabR (13yRed
-then intekduced 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 flxedt erei adh swe bonding or cri ethec ble (13)
T hbEA RS h3h TSRS o TR PR Oy e S (!

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

TH $ad gopnegling element (10))is proqueed. 5o that the said-cable, (31:?? Lhe

IS coaxial with the rigid part (12). As in the examples described above, t
résiditapier@3§120 chisibtsasithenof a sifgle efstie straad olr%ntéﬂa@tlc

1 Strandigurounded, by H@e%{‘&o@aﬁ}‘%§ 5{3\1% layers 9f, sirandg.thgsaid o

strands of the said layers advantageous eing twisted. Moreover, the
cdes@ibtivRYiven 5@@@@%@6@@@ <15> The part of the cable

(13) inserted in the cavity (15) is fixed therein by
adhesive bonding or crimping. Once the cable (13) 1is
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 in 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 illustratelcfin figure 5. This is because it is
naturally 14 evident that the flexible part can advantageously be
c9xlended onpachiside by 2inidid pastr Eikewise, dy the: easesefa pulilevel
vertebrae fixing and stabilisation system, the strand of the flexible part
S XhEBR S thRigid PRrtDr Park¥vit depend dPthe type of connection
required between each adjacent vertebra. Finally, the dynamic
Lédrnecting elementcarzadvantageausly biesfosmheddaytaplusality bking and
s{lexible parts; scpargled from, gne another by 2 rigid paft, 10 The invention, ,
is"described abové %y way of examf):le. r?\?aturally a person skilledin the
tar isinga position to inpernentdifféremt waridntsrof the invepto wvithout
J9t @lLthat departing éoc;”f%%ec%%%%e %faté‘ﬁ Ratent. dn: CLAIMS L.
onnecting element (10) for a spinal fixing system, intended to connect at
least two implantable connection 5 assemblies, characterised in that the
Fé@rekYing Elemetedhsists Onag6d EothprisaitEa Hesible galt frageously
pextendad Atapeof jis andsiatJeast byia figich pars 613)sthe-said fexible o
part (11) comprising a cable (13) at least partly surrounded by a polymer
CBRVEIOPE EA), the Said tablé RRédnsisting 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 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.
bonmﬁﬁg@ém@nte@@yg@éordlr@ tofay @nébti@l@ﬂrné ?_3{?’619, system,
hataetersed indhanthe flexible part (11)Js fixgsh 10, the Figid part (12) by
adhesive bonding, crimping or 30 welding. 16 7. Connecting element (10)
STOTNAG 26 any oRE T Bee Ipteeedifg lkimhs teRaraetetied imthat Hgment

Sabis 6k3) eamprisesaldeaghans layer (49108 &t ipast B5tkands {40) thended

said strands being distributed around the said central 5 strand. 8. .
Loretting elémeft(d9) akcdfiftocahyPord 8f theP pFécetiiny clairhs said
charagiedsedincthat the saidisable; ggmprises (wo suggessiverlayers Ffartly
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), 1s 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 tr? glaim 7 or claim 8, characterised

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

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

Accoming éxrany gne Déakaimns (7 00 9acharactetiseddn Hiaf the stramds: bk

the Iaey(fr or Iaxers are formed fromam erlal dlgerent from tt‘bai of t 350

Raid ééntral strand 11 eoﬁr]tg&%egre]temen%&dﬁ eotdity © any 0

wolaimsi 740 18t charasterised in dlyatrthe £entral sttarﬂdelaass:a6dlanm$rds (40),

%ﬁerentf om that 8ft e strand of the sald I yer or Iaa/(a\\[?sn 2512 4 central
Snnect ing ® ement (1 ?acgor |ng t]f) any Siie oFcIalms {0 ff 2

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

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

glemept,(10). acaerding-to-any Qre of glaims 34,1 te é—zaﬁ@a@ﬁ@“é?d e

that the central strand is tubular. 17 14. Connecting element (10

RicesRfid o sry 6Ré of eihact % 13echdraciehiaed Wthat Helcentedle
ShRpeis farmeg from-an alloy Of nickel-titapn.igpiym, slaipless §teglound

or polymer. 5 15. Connecting element (10) according to the preceding

tdhsineS ehdractdtisedilinhatthe cehbral SthdidislA%as fiom PEERS?
POBREEth@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 envelope (14) is made from PEEK.

18. Connecting element (110) according to any one of claims 15 1 to 15,
1eharactefised thi that d1e-said envemped4) wonsists of abipcompaiblez1aims
fabric..19. Spinal fixing system,comprisin%%t least two implanta

ble
ledrinettion GR8&RABIES E6fitect8d by Mredrtor 4t feh’to gﬁgﬁﬁle&ﬁ}gformed
felement (£0) aggording ie-any ene fn2ielaims t4a hin 2558@ 138 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.





