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1 Intervertebral prosthesis The present invention relates to the field of
intervertebral disk prostheses. The present invention relates more
particularly to an intervertebral prosthesis of 5 the type formed at least of
one core which is positioned between an upper plate and a lower plate,

said prosthesis furthermoig fnivertebeabpeasthygigouter casing.
Intervertebral prostheses of this type are already known from the prior art.

There is thus proposed in US patent No. 5 674 296 a vertebral disk 10
endoprosthesis comprising a core, preferably an elastic core, and rigid
Tledepreséntunireotiocaedatasctosindeiiald whinteatdezitrphdigksprostimes e

core. The endoprosthesis also comprises a sealing element which is

| .
T O e LI S8 L EMERY B ral prosthess of
thﬂem%f@onee@@tzaamh@ﬁome coreaveidhis depitensedbeBreaa)an upper plate
r b n I e I i
B e R SR TR SOl aF 1oast Ol outer
casifide of a flexible material which is attached to the concave/convex
plates and surrounds the core and the packing ring. Each concave/convex

InRSAR HEBraI SIBHHRAL EO BT K W&%&%!%W%ﬁéﬁﬁpﬂoﬁptﬂe%%ﬁ an.

the one hand a convex outer surface for engaging in the adjacent bone
structure hich has revi n drilled a t hand a
T8 Focfor 1B cHHRETRS RO sl RISEIONG e At thayaiteheal disk
emﬁré@tﬁéélﬁfeéfhﬁﬁﬁn@% e efeedpeaicers ot berglaied idgid elements
identical to the shapegmf the adjac nt core and the core iS thus, strictly

nfSBIRVS FIEProSIFREES of pr%r leash PRSI AR UL s‘i'i%%e‘fﬂé‘?r The
errtbpeééﬂaé@st Q%S&ammrgw@as@bwgr@l@ﬁi@rﬁlwrmermrﬂéﬂna)f flexible

der
mgPer? |y|n% ?snp Ixe \(ﬂg tﬂ% rigid elements and surrounds the core.
This vertebral disk endoprosthesis (18) comprises a flexible core (20, 24), rigid
concave/convex plates (30, 32, 34) arranged above and below the core, a
relatively rigid peripheral packing ring (22) which surrounds the core (20, 24), and
a sealing member (110) made of a flexible material which is attached to the

concave/convex plates and surrounds the core and the packing ring.

Each concave/convex plate has a relatively constant thickness in cross section
and has on the one hand a convex outer surface for engaging in the adjacent
bone structure which has previously been drilled and on the other hand a

corresponding concave inner surface for holding the resilient body of the core.

In this prosthesis, the shape of the inner faces of the plates is identical to the
shape of the adjacent core and the core is thus strictly immobile.

The prostheses of the prior art are not satisfactory since they do not make it
possible to guide and cushion the displacements of the underlying and overlying

vertebrae in the same way as anatomical disks.



vertebrae in the same way as anatomical disks. la It is also known an
intervertebral disc prosthesis described in the International Patent
Application WO 01/68003. The prosthesis comprises a central core placed
between an upper plate and a lower plate, and an annular element made
of viscoelastic material which is centred about the core and is in contact
with the upper and lower plates. 2 The present invention aims to
overcome the drawbacks of the prior a{gby proposing a prosthesis which
simultaneously guides and cushions the forward/backward
flexion/extension and left/right inclination movements of the underlying
and overlying vertebrae. 5 To this end, the present invention is of the type
described above and it is noﬁvﬁvgﬁtllééin its widest sense, in that said

't FiaBlSrdpRen 8y LaiTRRLe UG ARRGIARI i i Jntgenational
P4ere ipisiRatishnpotitassa imd Teseproptakyisy sipiees de ddapsnlboky placed

a flexible inner casin%, said jnner casing having favored directiors of

begB it tHaRBgS A ?Wﬁrinqu(sen AWM orlemeqt made of
vistislerts ueateriapdsioic i< 23ng 48 Riptaitihellesitlaaryafciabboatdeastith the

one inner face respectively of said upper plate and/or lower plate, and
UP&%@%[@WEI@?@%@ the two inner faces of the plates, has/have means

for guiding the displacement of said core. 15 Said guiding means are

preferably oriented in two perpendicular directions and preferably in the

same directions as the favored directions of flexibility of the inner casing.

Said guiding means preferably consist of inclined surfaces, whose outer

edges
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are oriented toward the core. 20 In one variant, at least one inner face
respectively of said upper plate and/or lower plate preferably has a
projection and said core furthermore p?eferably comprises, respectively
on its upper face and/or lower face, two grooves which are oriented in two

TIRE"BRESHEH AR (HRFIRNSiH TS ¥AERREnREIdHE OGMARHEIR ST prior art by
oriented in the same directions as the 25 favored directions of flexibility of
PreROFIAGr cAsIRPHNERISvaMBieh asiEaulangarsly: rasidespaifeigusitians the

foHRRFY/BEIRVAANY e lOBiSRtBIRIBROE IRSARIY ARG HRIMEIRSAT 1ReRBRTERR of the

plates, is/are flat. Said core preferably has a substantially parallelepiped
urgieiheng anebayshlingeHRrABver face of said core are preferably
rounded in the favored directions of flexibility of the inner casing. Said

TéotsidrefryalhehpresBtdailea66s - iBast itmertypeingayaipebubégenand it is
horizontal section the shape of a cross 5 formed by four hgrizontal arms

NRIANATG dRHNIPERbRISEIal TRl P aiinR BieseFABRESHYAM KRMPHSR: inner

favducRIes peAnipdhacrpre et tchreaidrresigyebithesrasing. The
centripetal faces of said arms are preferably straight and the centrifugal

faces of said ayms, are preferably, rounded. 10 Said quter casing preferably .
SR A D ee RGN RIS L g nner
casasg\hatitiye tarorrdairesivtie afnfleritiiity criessshpreferaldpebairigntwo in

the inner casing and the puter casin arF made in one piece. Said outer
n %ﬁba;ﬂ(i%? %%‘Iﬁﬂo&ﬁgp&ﬁ@?%'ﬁﬁgr wall and/or lower wall for 15

the passage of the outer faces respectively of the upper plate and lower
Sajitheuter casing is preferably flexible.

Preferably at least one inner face respectively of said upper plate and/or lower
plate, and even more preferably the two inner faces of the plates, has/have

means for guiding the displacement of said core.

Said guiding means are preferably oriented in two perpendicular directions and
preferably in the same directions as the favored directions of flexibility of the

inner casing.

Said guiding means preferably consist of inclined surfaces, whose outer edges

are oriented toward the core.

In one variant, at least one inner face respectively of said upper plate and/or
lower plate preferably has a projection and said core furthermore preferably
comprises, respectively on its upper face and/or lower face, two grooves which

are oriented in two perpendicular directions.

In this variant, said grooves are preferably oriented in the same directions as the

favored directions of flexibility of the inner casing.

In one variant, at least one inner face respectively of said upper plate and/or

lower plate, and preferably the two inner faces of the plates, is/are flat.

Said core preferably has a substantially parallelepiped shape.
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In another variant, said upper plate and/or lower plate has/have an
annular cavity adjacent to the outer face and said upper wall and/or lower
wall respectively has/have a centrlpetél flange which is designed to
cooperate with said annular cavity. 20 In another variant, said upper plate

and péé?%&aﬁe RiREs Hexdbig. éa.&r&atﬂéeée@;ﬁéver%ﬂi fl/ YBORHBHIA the favored

lower plate has/have a fixing rail on its/their outer face(s). The
dirpetianssef Hrbilitnpfihadnrrireasiitrises fixing means for fixing
respectively the upper plate and/or lower plate. 25 In one advantageous

S&idkedimpatabiip Rueriionddaedaguyertebral prosthesis comprises two
cores. 4 Preferably, the inner casing has a longitudinal median membrane

ich _separates the S, vantag ousl e membragpe of said in er
SRR FEAR ARLEIEL oty B A THE PR Hhatbe SRR AT o cross
fotinmeddby ol teoaitanttiarmpasisiheané aflerdedtp epdndiciadging.
Advantageously, the through-hole is extended by a threaded tubular zone

SY§'nig ?)‘?éﬂ%?gw}zlccé’&%%‘é ‘%‘tﬁé}g iR ?Jbtﬁ‘éyéﬂi‘éaﬁh%d g&%ﬁe and

contact elemen IS designed to roug nto contact Wlt ne o
lower faoe lofasaidhuventageingsly, said prosthesis formed of said core(s),
the inner casing, the 10 outer casing and the plates is overmolded with a

THEXIRtAIRAAMS e BTSSR ataI bRAIGEDIF ffarihid &ﬁcﬁ'q.‘ﬁ'g centrifugal

Advantageously, the present invention makes it possibleto restore the
fagasuelisalibpsme eedirglerabde FRungledd overlying vertebrae or, if
necessary, to limit certain movement capabilities in one direction or

S&dob\ger casing preferably has inner fins which are designed to hold the
horizontal arms of the inner casing, at the corner between the arms of the cross

shape.
In one variant, the inner casing and the outer casing are made in one piece.

Said outer casing preferably has cutouts on its upper wall and/or lower wall for
the passage of the outer faces respectively of the upper plate and lower plate.

In another variant, said upper plate and/or lower plate has/have an annular cavity
adjacent to the outer face and said upper wall and/or lower wall respectively
has/have a centripetal flange which is designed to cooperate with said annular

cavity.
In another variant, said upper plate and/or lower plate is/are flexible.

In another variant, said upper plate and/or lower plate has/have a fixing rail on

its/their outer face(s).

The prosthesis preferably furthermore comprises fixing means for fixing
respectively the upper plate and/or lower plate.

In one advantageous embodiment of the invention, the intervertebral prosthesis

comprises two cores.
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15 Also advantageously, it is possible to select constituent materials as a
function of the increasing resistances to movement which are desired and
as a function of the favored directions of flexibility which are desired for
each of the parts: - the upper plate and/or lower plate, and/or - the core,

Pﬁﬂéfﬁbﬁﬁ -fihe iﬂﬂférc%ﬂgﬁwgﬁ”ﬁé@_ ath%r%l_iﬁﬂﬁ?aﬂi”&e‘&%h membrane which
advantageously, the present invention permits good shock absorption. It

sepavatekieiCeiRSble to preserve the articular surfaces. It exhibits high
reliability over time. 25 It is furthermore simple to install. 5 The invention

Awjhhegetasiyntersirdbvihe s eildoinher iedoini & diesebiletion of one

embodiment of the invention, said description being given solely by way of
Ag\){(glmgle and with reference t ttrﬁe

appended figures: - Eig, 1 shpw
BRdRONS N (e e S e THAE Com e & IifodahiRefE Fo allow the
passagenaf a Aigdartbmaidainmepéasénview of the basic version of the

prosthesis according to the invention; - Fig. 3 shows a view in vertical

Aﬁ@&ﬁﬂéﬁ%‘&?&eﬁ%@f fﬁiﬂngg-ﬁiﬂe 4&1@%%&9%39&%\‘8&&% RIB0RP2BIRE which

orizortal section along of 10 Fig. 1; - Fig. 5 shows a view from above

isoflesignedialheeanataicewith alorRECOIeRigry ; thregdedhzensadfiedy contact
elgﬂi&ﬂ%ﬁ%m&%%ﬁgﬂéd’%ﬁ%g?)%Pfﬁt?}*&%ﬂﬁa@{v‘%{ﬂ'eﬂeth% vertebrae.

invention, without the upper

Advantageously, said prosthesis formed of said core(s), the inner casing, the

outer casing and the plates is overmolded with a flexible elastomer.
Advantageously, said core(s) is/are solid or liquid.

Advantageously, the present invention makes it possible to restore the natural
movements of the underlying and overlying vertebrae or, if necessary, to limit

certain movement capabilities in one direction or another.

Also advantageously, it is possible to select constituent materials as a function of
the increasing resistances to movement which are desired and as a function of
the favored directions of flexibility which are desired for each of the parts:

- the upper plate and/or lower plate, and/or

- the core, and/or

- the inner casing, and/or

- the outer casing.

Also advantageously, the present invention permits good shock absorption.
It also makes it possible to preserve the articular surfaces.

It exhibits high reliability over time.

It is furthermore simple to install.
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15 - Fig. 7 shows a view in vertical section along AA of Fig. 1 of the outer
casing of the basic version of the prosthesis according to the invention; -
Fig. 8 shows a perspective view of a pl5clte for the basic version of the
prosthesis according to the invention; - Fig. 9 shows a view in vertical

TIRE FHeEHeR Vb elidttet GhdPstorR Witharhasie ePtMerRnBwgYescription of

prosthesis according to the invention; - Fig. 10 shows a view in cross
ong&BRiRENtRE brarBisidienesaishdssaurippsheiag avsstdRlpty Byeway of

exBMEhd (ith tfeRaYEe 301RY dpperifa fgeies:along AA of Fig. 1 of

the Inner casing of the basic version of the prosthesis according to the
invention; 25 - Fig. 12 shows a view in vertjcal section along AA.of Fig. 1 i
- B SRS ARSSIPBFNE Miew e REBR RSO e e AiBR BEs IS geording
toftesuirdlgnfigament; 6 - Fig. 13 shows the deformation of the outer casing
during the movement shown in Fig. 12; - Fig. 14 shows a view in vertical

ectipn and in perspective af a variant of the invention jn which,.the upper .
- R R TR an R T B S Eyshgot Y e BRI A Beboraing
tothsspreanteoniew of a plate for the variant shown in Fig. 14; Fig. 16 shows

an exploded view of a variant of the invention in which the core has a

- F98hBRE telralp i ARG AL IYBICd RATEFgaging consists of four

parate arms; - Fig. 17 Is a view In vertical section and in perspective of
the variant of Fig. 16 in 10 the assembled state; - Fig. 18 is a view in
- blgrtid ARevwEBPSEERERNR Viepe RipkRi Ratiah B UasrMeb SO N6alPngk BB of
Figsqe;mbled state; - Fig. 19 shows a view in vertical section of the variant of
ig. 16 during a flexural

- Fig. 5 shows a view from above of the partial horizontal section along BB of
Fig. 1;

- Fig. 6 shows a view from above of the basic version of the prosthesis according

to the invention, without the upper plate;

- Fig. 7 shows a view in vertical section along AA of Fig. 1 of the outer casing of

the basic version of the prosthesis according to the invention;

- Fig. 8 shows a perspective view of a plate for the basic version of the prosthesis

according to the invention;

- Fig. 9 shows a view in vertical section along AA of Fig. 1 of the core of the basic
version of the prosthesis according to the invention;

- Fig. 10 shows a view in cross section of the core of the basic version of the

prosthesis according to the invention;

- Fig. 11 shows a view in vertical section along AA of Fig. 1 of the inner casing of
the basic version of the prosthesis according to the invention;

- Fig. 12 shows a view in vertical section along AA of Fig. 1 of the basic version

of the prosthesis according to the invention during a flexural movement;
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movement; 15 - Fig. 20 shows an exploded view of a variant of the
invention in which the core has a parallelepiped shape with rounded
upper and lower faces and provided whith grooves, in which the upper and
lower plates are provided with a projection which is designed to cooperate

- BYEh PRICHIFREMBR JAAJFENER BTaRNG!eRTagirP BeiSHy th© Yhe@aIEHEe shown

~arms; 20 - Fig. 21 is a view in vertical section and in perspective of the
inRiga®of Fig. 20 in the assembled state; - Fig. 22 is a view in partial
horizontal section and in perspective of the variant of Fig. 20 in the

- FRpeMbPDWaLS; viéve i? I SRRIAP ScREtHP eIt mViRyyspldtrseort af vasiant of the
variant of Fig. 20; 25 - Fig. 24 shows a view in Ion%itéjd'nal section of the

inygRiice imwiighilicreRsrand lowerrlaies are cliorad min the puipL casing;

plate for the variant of Fig. 20; 7 - Fig. 26 shows a perspective view of a
- Wiy s dhesiaveerspe otiveviobviief appate dodtioeveansateshanerpowderd 4;
with a fixing rail; - Fig. 27 shows a side view of the variant of Fig. 26; - Fig.

- %@SWSV%%&P&W%%‘{&@%@Z%%& B‘Héﬂ?é’ﬂﬂ%‘&ﬁe’ﬁ 5 WhidH- the core

shows a perspective view o eslis according to the variant o
haig sterighithasaieleiipddvsinaideranchéamdion iksminnes casingreansists of four
seeﬁya'tgi e .shows an exploded view of another variant of the
ihtervertebral prosthesis according to the invention; - Fig. 31 shows a

view in vertical section and in perspective of the prosthesis of 10 Fig. 30 _
} 'fﬁ&hé7a'§s§rﬁl§\é’d%fé?&'cqii§‘?@tﬂo§1ﬂw§'ﬁ pRAmRRStveRiban@iiant of Fig. 16 in
thgeégggﬁ{mgd)gpagggte forming the prosthesis of Fig. 30; and

- Fig. 18 is a view in partial horizontal section and in perspective of the variant of

Fig. 16 in the assembled state;

- Fig. 19 shows a view in vertical section of the variant of Fig. 16 during a flexural

movement;

- Fig. 20 shows an exploded view of a variant of the invention in which the core
has a parallelepiped shape with rounded upper and lower faces and provided
with grooves, in which the upper and lower plates are provided with a projection
which is designed to cooperate with said grooves and in which the inner casing

consists of four separate arms;

- Fig. 21 is a view in vertical section and in perspective of the variant of Fig. 20 in

the assembled state;

- Fig. 22 is a view in partial horizontal section and in perspective of the variant of

Fig. 20 in the assembled state;
- Fig. 23 shows a perspective view of the core of the variant of Fig. 20;
- Fig. 24 shows a view in longitudinal section of the core for the variant of Fig. 20;

- Fig. 25 shows a perspective view of a plate for the variant of Fig. 20;
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- Fig. 33 shows a view in section and in perspective of the plate of Fig. 32.
The prosthesis according to the present invention, which is shown in its
basic 15 version in Fig. 1, is an intervertebral prosthesis (1) of the type
formed at least of one core (2) which is positioned between an upper

- PigleE33mewsad prespiatr ield 81ia Dafientesins il ptRiesviitRite upper

r|;qu(]11id. This prosthesis is designed to be positioned between two vertebrae,
and pyer plategiare preweed witbaddntiind causes pain. 20 The upper

plate (3) and lower plate (4) respectively have an inner face (31, 41). The
- Bigp@7pshilews ahsid eniewaf theevE@ZwioCRigs @ésigned to cooperate with
the lower face of the vertebra located above the prosthesis, and the lower

e S R e S e R R e

é32, 42) are 25 essentially horizontal. 8 The aim of the prosthesis _
- hicABish e RereRgshve My phrerigsibprisarerginarty thacaiprs of Fig.

26’0\%&9@'E)%\ﬂ&é@%/mpﬁﬂfﬁ@%%%éh%ﬁ’ﬁﬂﬁﬁ:ﬁ?d%@t@@rt@tﬁfé’@b&’{@ and

therebelow with respect to one another, as if the disk had not failed. 5 In
order to allow these movements of the ¥ertebrae, said core canm

- PRt SRan s SHARREN HE el 120806 VAIFBR4R Jhfedntipriebral

proRehB¥IDIBEEf diyaerthelingerrstially horizontal and gives rise to a
change in the center of gravity of the prosthesis. The shape of the inner

ces (31. 41) is complementary to the shape.of the 10 adjac core .
- (e Shoe 3 VRl VeRRal SRR RS paTeAeRUE B he Hfpstpesis of
Figoi@0(#) thithasszpabldd Biatplates. The core (2) is surrounded laterally by

an inner casing (5). This inner casing (5) is
- Fig. 32 shows a view from above and in perspective of a plate forming the

prosthesis of Fig. 30; and
- Fig. 33 shows a view in section and in perspective of the plate of Fig. 32.

The prosthesis according to the present invention, which is shown in its basic
version in Fig. 1, is an intervertebral prosthesis (1) of the type formed at least of

one core (2) which is positioned between an upper plate (3) and a lower plate (4).
In this basic version, the plates (3, 4) are rigid.

This prosthesis is designed to be positioned between two vertebrae, in place of a
disk, when the latter is failing and causes pain.

The upper plate (3) and lower plate (4) respectively have an inner face (31, 41).

The upper plate (3) has an outer face (32) which is designed to cooperate with
the lower face of the vertebra located above the prosthesis, and the lower plate
(4) has an outer face (42) which is designed to cooperate with the upper face of
the vertebra located below the prosthesis. The outer faces (32, 42) are

essentially horizontal.
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flexible and has favored directions of flexibility. Said prosthesis (1)

furthermore comprises an outer casing, (6) which is also flexible. 15 This

outer casing (6) contains the inner casing (5), which itself contains the

core (2), as can be seen in Figs. 2 to 5. Said inner casing (5) has two
Trﬁ@vahedaiithetipraxﬂfémsib'tﬂtxomhigktarm@rimdopeim@dmipréjesoraplbzce the

PRSI e R R he RE DB U P o R VeI ocated

thihve sbaie e dnpe sttt resisset io paélqﬁatrﬁrthasliftemedﬁun le&d not
e two favored directions, respectively allowing the left/right inclinations
Al the flexion/extension movements. The flexible elements of the
prosthesis according to the invention may consist of elements made of
Inbmammmmemneppememlboo&tmqoquMaﬂcdam eoret¢d)acan move

i BT B R S R B o

shape and comprlses an upper wall (61), a lower wall (62), frontal side

Theamoitityaptiteagpese {Riisvassqatially horizontal and ams B9y 49 change in
thgupgmgn,t apﬁalr%}}ﬂefltﬁbt ?Ofgm‘gé?ga vertical arc of a 9 circle, as can be
e

seen in Fig reas the sagittal side walls (69) are rounded both in
the form of a horizontal arc of a circle and in the form of a vertical arc of a

TR CRORRS S 6 0BT T#9%. G 74 9 (FBP GBI Sd AR P GaRe Of the
ad%eﬂ%&@%ﬁ%ﬂbﬂmgiaﬁﬁéw{%?ﬂ%e@d%\f@ﬂtﬂé\ﬁ/tﬂ%%\‘s@lacement

asing (6) are rounded with a small radius of curvature. The outer casing
°f(g)9r18§r§r@ﬁﬂﬂﬁbé‘?/ﬁ99(@dﬂm@|§lt%%e of a cross in horizontal section,
as can be seen in Fig. 5, in which the inner casing (5) is positioned.
The core (2) is surrounded laterally by an inner casing (5). This inner casing (5) is

flexible and has favored directions of flexibility. Said prosthesis (1) furthermore

comprises an outer casing (6) which is also flexible.

This outer casing (6) contains the inner casing (5), which itself contains the core

(2), as can be seen in Figs. 2 to 5.

Said inner casing (5) has two favored directions of flexibility which are oriented
perpendicularly, so as to make it possible to restore on the one hand the left/right
lateral inclination movements and on the other hand the flexion/extension
movements, the rotational movements being restored in particular at the
intersection of the two favored directions, respectively allowing the left/right

inclinations and the flexion/extension movements.

The flexible elements of the prosthesis according to the invention may consist of
elements made of biomaterial (polyurethane, polycarbonate, polyvinyl alcohol,
etc.) and the rigid elements may consist of elements made of biomaterial or of

metal or metal alloy.

The outer casing (6) has a parallelepiped overall shape and comprises an upper
wall (61), a lower wall (62), frontal side walls (68) and sagittal side walls (69). The

frontal side walls (68) are substantially rounded in the form of a vertical arc of a
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The outer casing (6) has a hole (67) on its upper wall (61) and lower wall

(62), as 10 can be seen in Fig. 6, for the passage of the outer faces (32,

42) respectively of the upper plate (3) and lower plate (4). The frontal side

walls (68) and sagittal side walls (69) have a substantially constant
citblekasssaisbiel sgpeinvEih(63,)whivess el <83kt alnsigeeiaiid B Bpdréhmunded

per.wall (61) 15 and lower wall (62),.has/have respectively.a centripetal
o R 1088 o L 1 g T R BUILPFab ) e avc of
cidele chsheanppespatar{ Higedoto [BwWEhelatp & waln@t) tndelsiwvas wall 82) are
u}e%n i& Flié?fs Said outer casing (6) has horizontal inner fins (64) which
s r%%% ?H néaot'in the lower and upper part of the inner wall of the casing
and are oriented toward the 20 inside. The inner cavity (60) therefore has
Thettoanatsbetwarnithenalistafdbetiontandasiog$6)sampedundedcaith a small

2ction, e seen in Fig. 7. The flexibility and suppleness of the
raou%r%gggi\é%?gfgmake it possible to hold all the elements forming the

prosthesis and participate in vertical cushioning, that is 25 to say the _
Thespsitaiarind Rplasian. imhes faxitiito@n e shpprMEssBPitidherzontal

sARNIA0) AT B EKENLRITHIOE 1R WARBIPUSHPIAP BN ik HYdItiOrBE

central position in the event of rotational movements, so as to limit these
movements. 10 As shown in Fia?& the two inner faces (31, 41) have

ThreaersAsinging) has At dha R itsdpreravd) (CAAnd dnehwald62), as
cheE ssiemtpoFy B0 f@efﬁér&i@'db”giléj beeHesutEPeaEc8UGD AT REERIvely of

oriented in the same directions as the favored 5 directions of flexibility of
th&gqﬁﬁé,p@{gﬁa)(gﬂd lower plate (4).

The frontal side walls (68) and sagittal side walls (69) have a substantially

constant thickness.

Said upper wall (61) or lower wall (62), and preferably both the upper wall (61)
and lower wall (62), has/have respectively a centripetal flange (63, 63’) formed
toward the inside, on which the outer face(s) (32, 42) of the upper plate (3) and/or

lower plate (4) come(s) to rest, as can be seen in Fig. 3.

Said outer casing (6) has horizontal inner fins (64) which are positioned in the
lower and upper part of the inner wall of the casing and are oriented toward the

inside.

The inner cavity (60) therefore has both a cross shape in horizontal section and a

cross shape in vertical section, as can be seen in Fig. 7.

The flexibility and suppleness of the outer casing (6) make it possible to hold all
the elements forming the prosthesis and participate in vertical cushioning, that is

to say the resistance to compression.

This flexibility and this suppleness of the outer casing (6) also make it possible to
achieve cushioning and a return to the central position in the event of rotational

movements, so as to limit these movements.
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Said guiding means consist, in respect of the upper plate (3), of inclined
surfaces (33, 33', 34, 34", the outer edges of which are lowered toward
the core (2), that is to say downward,-and of a horizontal bottom surface
(38), and in respect of the lower plate (4) they consist of inclined surfaces

Ad%shdan 4ft Bi) SherUigiedass 1aieviaeh arp raisesl 1ward thet GliRling the

(2), that is to say upward, and of a horizontal bottom surface (48). The
displasepIsitt (9f aPRIth\FEFHIAR) (45 NAHBHIABIS dBERRONRNIEE Ohseddn two

pép@gﬂéﬁaw%f@f&qi&%@ 47) which is located between the inner face (31,
41) and the outer face (32, 42), said flanges being of a size greater than

the i g 15 (31, 41 d less than that of the outer face (32, 42).
TheSS IR0 9503, 215 BUSTIEE 1 H0G S AFREne A e favored

dirgatiens digiswapityvetltifelihaed dawitig (&)l (62) of the outer casing (6). In

one variant of the basic version, one plate, and preferably both the upper

late .(3) and lower plate (4), is/are flexible. This varjant is, advantageous|
SE8 Guiina DeSlT oG th SRR e e DRbRr FIaR i ies Slitaces
(3Bardnit 84th3Me)Xilihe mates etigdterioiibiabl Hre Patescdr toncded thextoade (2), that

. cushionjng and increases the ability of the plates to co m to,the
o B A oW BT o A RN AL OB S0 IR R i respect of the

lowiyspRien( 1 thegscarsibstfritialinghsalittmeipdd3 283 hdde 44 toenpuiseedges
an upper wall (21), a lower wall (2 frantal side walls (28) an .
o RIS IR e D BhiE TS Rari e bad | Aprizontal
bd@8resarésserid8lly straight, as can be seen in Figs. 2 and 9. The upper
wall (21) and lower wall (22) are rounded in two perpendicular vertical

TE S DI 2 45 R Sl 08 IR e SGrHBRES B Forizonta
rectangular flange (37, 47) which is located between the inner face (31, 41) and
the outer face (32, 42), said flanges being of a size greater than the inner face
(31, 41) and less than that of the outer face (32, 42). These flanges (37, 47) are
designed to be inserted into the holes (67) made in the upper wall (61) and lower

wall (62) of the outer casing (6).

In one variant of the basic version, one plate, and preferably both the upper plate
(3) and lower plate (4), is/are flexible. This variant is advantageously associated

with the variant of the invention with a rigid core.

In this variant with flexible plates, the flexibility of the plates promotes vertical
cushioning and increases the ability of the plates to conform to the configuration

of the adjacent bone walls.

The core (2) which is shown in Figs. 9 and 10 has a substantially parallelepiped
shape and comprises an upper walil (21), a lower wall (22) and frontal side walls
(28) and sagittal side walls (29). The frontal side walls (28) and sagittal side walls
(29) are essentially straight, as can be seen in Figs. 2 and 9. The upper wall (21)
and lower wall (22) are rounded in two perpendicular vertical arcs of a circle, as

can be seen in the same figures.
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favored directions of flexibility of the inner casing (5). The corners or
edges between the walls of the core (%)1are rounded with a small radius
of curvature. 5 The inner casing (5) has a central cavity (50) in which the
core (2) is positioned. In the basic version of the invention, said core (2) is

Thigidppbis fréty239)dmb RweaigteodrdielePidd Joree(2Pp Hiat.isuilded in the
basic version, empty spaces are formed at the er and lower frontal
fa¥ﬂ&%daﬁﬁe&'9{éslﬂﬂéx§ ﬁylaiﬁ%wﬁéf:@ﬁwggﬁis cavity, between the
wall of this cavity and the outer 10 wall of the core (2), as can be seen in
Thegc@nene arredgesipgtiEdmathe Wwalig @ftthe ecien 2)ashapenafeal evithisa smali
raf(%rg%q erf%L{r horizontal arms (53, 54, 55, 56) which are oriented

perpen(ﬁcu arf'f/r.el'hese arms (53, 54, 55, 56) extend in the favored
directions of flexibility of the inner casing (5). 15 In the basic version of

Thiedinhes easinghd hhas & maEm\a6) fobnin winefe thieagore t23 i paitioned.

the inner casing (5) forms a single part. The arms (53, 54, 55, 56) each
IntR¥Adiel9dmloNEftRORARMABE J2fdUBher (BCR figid.and lower face

(52) of said inner casing (5), as can be seenin Figs. 4, 5 and 11, so as to
increase the flexibility of the arms. These hples are empty or aje 20 filled .
TR S 2 AR FAEHEERRE L SR AP s (s e version,
eraptys {paced. are. ffimetich dedmppee aaditvvep)fretatreigly. die at the upper

centrifugal facges (59) of sajd arms (53, 54, 55, 56) are rounded so as to be
SIS REOLLR o S Bror o R AER: B Al P LLRERN I S BaH1e outer
wall brethebcoréegasinadnbd Rednnarmigs $64) of said outer casing (6) are

thus_ designed to hold the horizontal arms (53, 54, 55, 56) of the inner
TIHETH @a&%é‘%&fhcég%ehaor}izontal section the shape of a cross formed by four
horizontal arms (53, 54, 55, 56) which are oriented perpendicularly.

These arms (53, 54, 55, 56) extend in the favored directions of flexibility of the

inner casing (5).

In the basic version of the invention, the arms (53, 54, 55, 56) form a whole, that

is to say that the inner casing (5) forms a single part.

The arms (53, 54, 55, 66) each have a hole (57) which opens onto the upper face
(51) and lower face (52) of said inner casing (5), as can be seen in Figs. 4, 5 and
11, so as to increase the flexibility of the arms. These holes are empty or are

filled with a fluid or with an elastic material.

The centripetal faces (68) of said arms (53, 54, 55, 56) which delimit the cavity
(50) are straight.

The centrifugal faces (59) of said arms (53, 54, 55, 56) are rounded so as to be
adapted to the inner faces of the frontal walls (68) and sagittal walls (69) of the

outer casing (6).

The inner fins (64) of said outer casing (6) are thus designed to hold the

horizontal arms (53, 54, 55, 56) of the inner casing (5), so as to create an
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12 additional rigidity in the directions which are not the favored directions
of flexibility of the inner casing (5). The overall flexibility of the prosthesis
in the basic version is considerable in ftfe frontal and sagittal planes. This
is because, during flexion of the spinal column, 5 for example in the

adamend digashipin asshpaatiBhEighlch herads tismarsiae diicisnese flexibility

(2) in the inner casing (5) toward the rear of the cavity (50) and
of {BR IANKIFRSINA&IEar centripetal face (58) of the inner casing (5). The

mean axis of the column A at the prosthesis, which has passed from the
Thverticalaji diadility thietforwaodtnediscia tosibasid'veesomdeogmsidarable in the

G R e e R S AR oo
fosléd@nprld_ha thelmwgmfdicest(m,',agééhmyd ihE'FigWQBQ fahe_r(a?%) ditpilacement of
oyl 1 LS RSt G B R BRLTS B8 anc
defatnatiyigifl tbereda) aedtofietalaiace (68 dfdhistimuer foazinghibh iTlae mean
functi f the flexibji h ial .used. f [ ing (5). Th .
D Qo A B GO, HDGPLAIEP RETORE, Darbobthgertical
pdbitiodisp e foena rihindtinedop dwitibexi|inasfthdergtaieasiotafion twith respect
tes (3,.4 from. 20 her at th fth thesi
o GBIV e SRR B (BB G v WS R e vural
mekewthcthefoppetitacef() ofitbecasia 2] Flidesngnttie sacinedasefaest (33,
f d flexion.,l i in Eigs..14 and 15, th I ,
S e 2 2S5 R R e T B AR s

44Y9wer plate (4), has/have an annular 25 cavity (35, 45) adjacent to the
outer face (32, 42).

The centripetal face (68) of the arm (562) deforms so as to allow the displacement
of the relatively rigid core (2) and offers an opposed resistance force which is a
function of the flexibility of the material used for the inner casing (5). The greater
the displacement of the core (2), the greater the force opposed to this

displacement.

By virtue of the flexibility of the outer casing (6), the plates (3, 4) move away from
one another at the rear of the prosthesis and move toward one another at the
front, in the vertical direction. Fig. 13 shows the deformation of the outer casing

(6) during this same movement of forward flexion.

In a variant shown in Figs. 14 and 15, the upper plate (3) or the lower plate (4),
and preferably both the upper plate (3) and lower plate (4), has/have an annular
cavity (35, 45) adjacent to the outer face (32, 42).

This annular cavity (35, 45), which is substantially rectangular, is designed to

cooperate with the centripetal flange (63, 63’) of the outer casing (6).

In a variant shown in Figs. 16 to 19, the core (2) has a substantially straight
parallelepiped shape. The upper wall (21) and lower wall (22) are therefore
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This annular cavity (35, 45), which is substantially rectangular, is designed
to cooperate with the centripetal flange (63, 63') of the outer casing (6). In
a variant shown in Figs. 16 to 19, the core (2) has a substantially straight
parallelepiped shape. The upper wall (21) and lower wall (22) are

sﬂbﬁt@ﬁﬁmalﬂﬁh@ub&ﬁatiwfmimteb(amchmwmbtbit@rwmvewmie edges of
howe er, the eH%_e;{ Tf the walls &Ire nevertheless rounded. In this variant,
"tﬁé"’@é E{ﬁ REMIIRGIESHIQ W the basic version. In this variant, the

overall flexibility of the prosthesis is less than that of the 5 prosthesis
Iratitisrdariptd, tthee esie (Brisonofiehfleistile thasandberhpionstsitexion, as
shown in Fig. 19, there is no significant displacement of the core (2) in the

IHNBRS R?%%@h%sé%é SIIC éﬁuﬁllg%e&ﬁ?%‘é Wﬁfé&%ﬁégfs Fi91443- {HER AN of the

axis of the column A'w |ch asp the vertical position to the

prosthedisnatinetipgdnitherasic wersigonbieds dewalysenyuing daomantfiexion,
a£e§R8 ﬁ%}h% ‘gt?r,a{hépe'”saﬁ’é“?éﬁ EBWJ‘d% ?g%h? %? '%6? in the
al and/or

inner face (31,741) respectively o upper plate ower p ate

ir(nsmasmgr(ﬁécaénqme gepevidhésbasinuertierxambie. byza. Adaispsrineaxis of
f
EB' 1'§ﬁﬁit mc@?ngs BBH%%QSFH?HHR X Fﬁcﬁi: 3@2 pro ?6&'38? -jpclined

ate and oriente towar e insi esis. 1
pgama Bé haseundamgnmmtlgIbommaar@t@mrtmtmn@mgtmdhe vertlcal
variants: the variant in which the inner faces of the plates are flat and the

IVargaidmidHedng eigsr sonsidigaberans shbmingerdesqs £ i R&%E?e‘ctwely

are raised toward the Core (2). Moreover, in this variant, said core

ot sAifrideReFIFR RIADH RS OWRIr Plale (D (a5 anareiastinn @@e )which is
MRS GBY CSXZ AR - B AA N AMhiSPIRIR OPIESIRFhELIHS tRR'RIIMIUGY the bottom

directions and are designed to cooperate respectively with the
surface (38, 48) of the inner face (31, 41) of the plate and oriented toward the

inside of the prosthesis.

It should be noted that this variant is compatible with the following two variants:
the variant in which the inner faces of the plates are flat and the variant in which
the outer centrifugal edges of the inner faces of the plates are raised toward the

core (2).

Moreover, in this variant, said core (2) comprises, respectively on its upper face
(21) and/or lower face (22), two grooves (23/23’, 24/24’) which are oriented in two
perpendicular directions and are designed to cooperate respectively with the
projection (30, 40). These grooves have in cross section a semicircular shape
with a radius which is essentially identical to the radius of the hemispherical

shape of the projection (30, 40).

Said grooves (23/23’', 24/24’) are oriented in the same directions as the favored
directions of flexibility of the inner casing (5), that is to say on the one hand in the
direction of left/right lateral inclination in respect of the grooves (23, 24) and on
the other hand in the direction of flexion/extension in respect of the grooves (23’,
24",
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projection (30, 40). These grooves have in cross section a semicircular

shape with a radius which is essentlaliy identical to the radius of the

hemispherical shape of the projection (éo 40). 25 Said grooves (23/23',

24/24") are oriented in the same directions as the favored directions of
THexiérdihod theatin groasin i (89l abisd sao &y rootidre afribé atesirethamplitude for

d|re [ ?f left/ri ht Iate I|ncI|}1 élon in respect of the grooves (23, 24)
e%%la ﬁ ‘ih’é %08 raehon. 8?@)9?6%%xténsmn in respect of

the grooves (23, 24). 14 The length of each groove is adapted as a
Thenenols @fftmeo@rgm@amrﬂiﬁmmdad awith theesanmelnastiue as the radius of the

tr%h W@@é\ﬂﬂﬂéﬂ Hﬁ%ﬂ%ﬁg‘&ﬂﬁ? %i ﬁ@g gﬁgnv‘%%pectlvely

€ same I'adIUS ast e radlu r nsve se'se ICII’CU ar S

ofitbepbiva (ABOREP dRiBitE 3 cvinrihe syrutivEges(21 i!h@rldv@fgﬂﬁﬁ)\@iQQZSS (24, 24)

f
@1 i%gﬁgg Ezjuéﬂ% %?et(t:ét]%#l%( Oéto?ngg\(/ggﬂ any%ored e in any
faymeedmr&mm@ynad Q»bﬂmgrgw&sgsfabtmgwfmpmidmpmmrgémr@msectlon.
Also in this variant, the arms (53, 54, 55, 56) each form a whole, that is to

AR i RidheatraRe GREINGHR) ERIISEAS 85T036)Paskeh AP AHBRe FH&RE to say

be seenin 10 Flg 20. The horizontal cross shape of the inner casing (5)
thgttm% inRERtSRENG (Sheopsisih efdostitepdasitite (Ul aMesdbIean g seen in
| g1 arms have the same flexibility. For example, itis possible to
prowde a rear arm (54) and a front arm (56) which are more flexible 15

than the left arm (53) and right arm (55). Thus, the flexibility of the
TReo PRIl FERRS, SDRRM O NS ADRRE B3R b MR THRtRined by the

péeiphe el latrerlcishga@)n movements.

It is possible that not all the arms have the same flexibility. For example, it is
possible to provide a rear arm (54) and a front arm (56) which are more flexible
than the left arm (63) and right arm (565). Thus, the flexibility of the prosthesis is
greater in terms of flexion/extension movements than in terms of lateral

inclination movements.

It is also possible to imagine that the inner casing (5) and the outer casing (6)
form a single part, which may optionally have non-uniform intrinsic

characteristics.

In a variant shown in Figs. 26 to 29, said upper plate (3) and/or lower plate (4)
has/have a fixing rail (36, 46) on its/their outer face(s) (32, 42).

This fixing rail is oriented substantially in the sagittal flexion/extension direction. It
consists of a longitudinal bridge which is connected to the outer face (32, 42) of
the plate (3, 4) by at least one pillar (39, 49) and preferably three pillars (39, 49).
A clearance is left between each pillar in order to allow the passage of a fixing

means (7, 8).

Preferably, each upper (7) and lower (8) fixing means consists of an intersomatic
cage of the type disclosed in French patent application No. FR 02/01654,
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It is also possible to imagine that the inner casing (5) and the outer casing
(6) form a single part, which may optignally have non-uniform intrinsic 20
characteristics. In a variant shown in F]rgss. 26 to 29, said upper plate (3)
and/or lower plate (4) has/have a fixing rail (36, 46) on its/their outer

céRepf®ing2ad dbnthis fhenewalpasscaiitnieastoptialhglidae sagitiire (71, 81)
flexion/extension direction. It consists of a longitudinal brirdb%e which;is

cemmesad LRl iR Wviich BIEoPSIYNEHI AXIFEY A SPIBRESHIE at one

aRidlpendd APippiddratiasly three pillars (39, 49). A clearance is left
between each pillar in order to allow the passage of a fixing means (7, 8).

-Preferably, each, upper nd lower (8) fixing means consists pf an .
TERBBRTar 20N L) ER LB R Rk G R St R O fegpectively

thHepRAEZ1E4) b thenopesiyipg asthuiadesiing smave Wellsdethbyspihalicalumn.
structure (71, 81) composed of helical turns which are not joined axially

d,c risi [ ipRI ns. per (7 -
TR, SR AY, SO SPSOBITRE R TRHERALTIER i e
vaitebeaE anptontbeothigitpaddniadbeydleptances ik bétweapiti pillars of the

lumn. The helical spiral may be inserted by screwing it on the one hand

Into the vertebrae and on the other hand into the clearances left between
the pillars of the rail. In a variant shown in Figs. 30 to 33, the

Inn@rugtiatl govthedis (s 3o davadadbeudnaoentabwieshesis (1) is
2l R OGO REPS0R. RN RAIRES ISR  shape of
anatonical difections. In this variant, the inner casing (5) has a
clepgme eP AT RN rTdhD errigpuod! diketieRtends in a median plane so
as to form two cavities which are designed

In this variant, the inner casing (5) has a longitudinal flexible membrane (500)
which extends in a median plane so as to form two cavities which are designed

to receive respectively said cores (200, 210).

In order to absorb shocks and also axial compression, the membrane (500) of

said inner casing (5) is made of a flexible polymer.

The upper and lower plates (3, 4) respectively comprise a through-hole (310,
410). Advantageously, the through-hole (310, 410) is extended by a threaded
tubular zone (300, 400) so as to allow a contact element (7, 8) to be screwed
onto each of said plates (3, 4). These contact elements (7, 8) are designed to be

brought into contact respectively with the overlying and underlying vertebrae.

The opening on either side of the plates (3, 4) thus allows the injection of a fluid
into the two cavities of the inner casing (5). Advantageously, the fluid injected
into each of the cavities of the inner casing (5) respectively through each of said
plates (3, 4) forms the two cores (200, 210) of the intervertebral prosthesis (1).

In order to hold the elements forming the intervertebral prosthesis (1), namely the
two cores (200, 210), the inner casing (5), the outer casing (6) and the upper and
lower plates (3, 4), while maintaining the shock absorption properties of said

intervertebral prosthesis (1), said elements are advantageously overmolded with



to receive respectively said cores (200, 210). 15 In order to absorb shocks

and also axial compression, the membrane (500) of said inner casing (5)

is made of a flexible polymer. The uppéﬁand lower plates (3, 4)

respectively comprise a through-hole (310, 410). Advantageously, the
athexisi-BRISt6HEr (OPbisEraeneabhtmatBrarieds RS awS (8RR the plates

400) so as to allow a contact element (7, 8) to be screwed 20 onto each of
(S plates (3, 4). These contact elements (7, 8) are designed to be

brought into contact respectively with the overlying and underlying

Trerigberrioh’s eRetnbeansibas dgavaltitd phaies(8. 4) Willallonsehsood that

injection of @ui .intg the two cavijties of the inper casin é%%) ) i
RADEIRAGe UGS b M dvies THREHEH o e 3, HEC A , g invention
witheinodepaetng cibielyHeressteasiahebsagh5 plates (3, 4) forms the two

cores (200, 210) of the intervertebral prosthesis (1). In order to hold the

elements forming the intervertebral prosthesis (1), namely the two cores

(200, 210), the inner casing (5), the outer casing (6) and the upper and

lower plates (3, 4), while maintaining the shock absorption properties of

said intervertebral prosthesis (1), said elements are advantageously

overmolded with 16 a flexible elastomer (9) before the contact elements

are screwed onto the plates (3, 4). The invention is described above by

way of example. It will be understood that the person skilled in the art

may implement different variants of the invention 5 without departing from

the scope of the patent. 17 CLAIMS 1. An intervertebral prosthesis (1) of

the type formed at least of one core (2) which is positioned between an

upper plate (3) and a lower plate (4), said plates



(3, 4) respectively comprising inner faces (31, 41) which permit a
movement of the core (2) inside said prosthesis, said prosthesis
furthermore comprising at least one outer casing (6), characterized in that
said core (2) is surrounded laterally by a flexible inner casing (5), said
inner casing (5) having favored directions of flexibility, these preferably
being two in number and being oriented perpendicularly. 2. The
intervertebral prosthesis (1) as clalmeq claim 1, characterized in that
said outer casing (6) is flexible. 3. The mtervertebral prosthesis (1) as
C%ﬁﬂ?d in claim 1 or claim 2, characterized in that at least one inner face
1) respectively of said upper plate (3) and/or lower plate (4), and
preferably the two inner faces (31, 41) of the plates (3, 4), has/have

f I
1 prodtis AR EHELFAF SISRIALR T MRS KIS tohribd BT R EHE core (2)
whichaissprsitiriwddoeiweean rmipmmmbdatdn(&)tm aridweasfpiatﬂy(#) t$m§d plates

T e R A Rt o e

com&actaide@ardtlpmsﬂndmimgi ipreestisasis fisthud rimclieccbsupligiag E@deast one
4 th E h
oufdho bt ol EATSE BHOE ) MR PR L R SR cer
flesideadrareredasigit €i)lesstioninmgrecaiod 315 ¥ 1) avinge davelsedf stiigctions of
B, P52 AN AP s 2 OIREIARAPD ) BRI riented
urthermore omprls S, respec veyon Its upper face (21)
pespeindtidolasyface (22), two grooves (23/23', 24/24") which are oriented in
two perpendicular directions 18 7. The intervertebral prosthesis (1) as
2. clai % ;?r%t&%%‘i's'@ g’aast SRS N PP enatieteh B in that
“oriente e same ctions as
said outer casrng (6) is flexible.

rglly by a

3. The intervertebral prosthesis (1) as claimed in claim 1 or claim 2,
characterized in that at least one inner face (31, 41) respectively of said upper
plate (3) and/or lower plate (4), and preferably the two inner faces (31, 41) of the
plates (3, 4), has/have means for guiding the displacement of said core (2).

4. The intervertebral prosthesis (1) as claimed in claim 3, characterized in that
said guiding means are oriented in two perpendicular directions and preferably in
the same directions as the favored directions of flexibility of the inner casing (5).

5. The intervertebral prosthesis (1) as claimed in claim 3 or claim 4,
characterized in that said guiding means consist of inclined surfaces (33, 33', 44,
44’), the outer edges of which are oriented toward the core (2).

6. The intervertebral prosthesis (1) as claimed in any one of claims 1 to 5,
characterized in that at least one inner face (31, 41) respectively of said upper
plate (3) and/or lower plate (4) has a projection (30, 40) and in that said core (2)
furthermore comprises, respectively on its upper face (21) and/or lower face (22),

two grooves (23/23’, 24/24’) which are oriented in two perpendicular directions.
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favored directions of flexibility of the inner casing (5). 8. The intervertebral
prosthesis (1) as claimed in claim 1 or 2 or 6 or 7, 5 characterized in that
at least one inner face (31, 41) respeciﬁ@ely of said upper plate (3) and/or
lower plate (4), and preferably the two inner faces (31, 41) of the plates

73 DriRéaisdAleRebls IDIBERESRI N Prastansinéd) @S Aaimed Eharydisized in

of claims 1 to 8, characterized in that'said core (2) has a substantlally

thpéramegrmy@ﬁa@é/a@ 184124b)iraeeverieptadpidsihe stame digstiaeg as the
fa%?ebf AREQIHIBIHI&- b Mty SraFRCIRHEP AR Hypshie upper face (21) and

lower face (22) of said core (2) are rounded, preferably in the favored
directions of flexibility of the inner casing (5). 11. The intervertebral

8 prosthB&isitis R PIRStRe SiRe(dl @sirclaimed i gaimcleRsed fr 6 or 7,
chbracRigzedrar dhheat wrsiedrdanterlfadd. (Bhe mwpel@tm@yogﬂw@ upper

(1) as claimed in any one of claims 1 to 11, characterized in that,
Plated 3 ARgias IMeTLRER (4le RN BRiTaREhadg '@@Frsaa%r@ 41) of the

pledsina (@) hrgdreliriizontal section the shape of a cross formed by four
horizontal arms (53, 54, 55, 56) which are oriented perpendicularly. 13.

The i | rvertebral rosthesis imed,in claim 12, charact d in
920 AN SN LT oL BT as eh o L SR P T2 Wt SR o 8
clibeaopsizethirettit said @v&(ﬁﬁheé@%uﬁa@dtiamepa@%ﬁbﬁsﬁ'ﬁ;ﬁe
intervertebral prosthesis (1) as claimed in claim 12 or claim 13,

1o LR SRS s (R ALATH I s 1 o 0
1§ it AT ST

6) are straig ht e Intervert bral prosthesis s claime
chnractecimdsmmai lhle nhamcfm&émhahdtlﬂware‘acm@ﬂ faé@ea@s@poe (2) are

ro nbsrélf:' %% %GPa@rg e g%ﬂo%dolpf Q)‘% ﬁ& %‘?QH&D ‘?We &) s%ncg (5).
) APt

€r casing re roun

11.  The intervertebral prosthesis (1) as claimed in any one of claims 1 to 10,

characterized in that said core (2) has rounded edges.

12.  The intervertebral prosthesis (1) as claimed in any one of claims 1 to 11,
characterized in that, said core (2) being surrounded laterally by an inner casing
(5), said inner casing (5) has in horizontal section the shape of a cross formed by

four horizontal arms (53, 54, 55, 56) which are oriented perpendicularly.

13. The intervertebral prosthesis (1) as claimed in claim 12, characterized in
that said arms (53, 54, 55, 56) each have a hole (57) which opens onto the upper
face (61) and lower face (52) of said inner casing (5).

14. The intervertebral prosthesis (1) as claimed in claim 12 or claim 13,
characterized in that the centripetal faces (58) of said arms (53, 54, 55, 56) are
straight.

15.  The intervertebral prosthesis (1) as claimed in any one of claims 12 to 14,
characterized in that the centrifugal faces (59) of said arms (53, 54, 55, 56) are

rounded and in that the centripetal faces of the outer casing (6) are rounded.
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16. The intervertebral prosthesis (1) as claimed in any one of claims 12 to
15, characterized in that said outer casing (6) has inner fins (64) which
are designed to hold the horizontal arms (53, 54, 55, 56) of the inner
casing (5). 17. The intervertebral prosthesis (1) as claimed in any one of

16laiIM$Hethidner@RAPRSRAL I IHAL HReCBIAEAFRIRM S RO SIRERHEEA 2 to 15,
casing (6) are made in one piece. 18. The intervertebral prosthesis (1) as

chARRIRIFEED dhel SRItAHLET ¢33Ing (Phhasdrpen iRsHAM hishare designed

tRSIBAREHRREHIAHENPR (53 RRE 582846 bF thaditidp wasingli£H2) for the
passage of the outer faces (32, 42) respectively of 10 the upper plate (3)

nd Igwer plate (4). 19. The intervertebral prosthesis (1) as claimed in
12 iaimHS IREERE0) FYOREESIAA 8 A B Rl it to 14,
chasibryizen anmhearthavibheiScadmpdicand tththe arteciring 38) 4tk made in

and jn that said upper wall (61) and/or lower wall (62) respectively
ORG GG a centripetal flange (63, 63') which is 15 designed to cooperate
with said annular cavity (35, 45). 20. The intervertebral prosthesis (1) as
18laiméHenieteyvantebfallgrosthdesid 41 )chsralaienze dnrathabsaidbbgmms 1 to 17,
late and/or is/are. flexiple, 21. The intervertebral

3) wer plate
o L AE R Uy Ao Seienar AR AR ey wan 61
atiHostosvappalp(62) (8) dhel/passage whthél) utes/faves { 3RjdR ) 2@ spéctively of
i 36 4%orll iﬁ\s/@yi{g 0 ‘er face@) (i 42). 22. The intervertebral prosthesis
)ugg e arpy on B RIAIME T to 21, characterized in that it
furthermore comprising fixing means (7, 8) for fixing respectively the

19pped prrtini@vaenigorabpkasthesig 4)l 2as THaimeshiaralaiml plosthesasianzed in
o3 ST BT AP B BT S oo

4%3)aadmeentanthesouten daagizéd,i42) and in that said upper wall (61) and/or
lower wall (62) respectively has/have a centripetal flange (63, 63’) which is

designed to cooperate with said annular cavity (35, 45).

20. The intervertebral prosthesis (1) as claimed in any one of claims 1 to 19,

characterized in that said upper plate (3) and/or lower plate (4) is/are flexible.

21.  The intervertebral prosthesis (1) as claimed in any one of claims 1 to 20,
characterized in that said upper plate (3) and/or lower plate (4) has/have a fixing
rail (36, 46) on its/their outer face(s) (32, 42). '

22. The intervertebral prosthesis (1) as claimed in any one of claims 1 to 21,
characterized in that it furthermore comprising fixing means (7, 8) for fixing

respectively the upper plate (3) and/or lower plate (4).

23. The intervertebral prosthesis (1) as claimed in any one of the preceding
claims, characterized in that it is formed of two cores (200, 210).

24. The intervertebral prosthesis (1) as claimed in claim 23, characterized in
that the inner casing (5) has a longitudinal median membrane (500) which

separates the two cores (200, 210).
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that the inner casing (5) has a longitudinal median membrane (500) which

separates the two cores (200, 210). 20, 25. The intervertebral prosthesis

(1) as claimed in claim 24, characteriz€d in that the membrane (500) of

said inner casing (5) is flexible. 26. The intervertebral prosthesis (1) as
28laimgHénintevrtebt dhe sttrding(vlamslshasdciersaiirRt) atlvdriaetzrized in

one, of the plates (3, 4) comprises a through- 5 hole (310, 410) to allow the
BB STATATR (RO A AR MRS AEYER ) KRy erebral

prosthesis (1) as claimed in claim 26, characterized in that the
2@hroughéamde(3e0tebta) presthesied by asttolaided nbaly omee ¢Btide preceding

B T L
holt(BH2, dfl Qtchallosvttte pasragehef mfbritindbeaiprosieesasibydS5).

claimed in any one of the preceding claims, characterized in that said

2Prosthegls tfdesmas af %Pdgtﬁaé?é @ %%Ocléﬂ%d”i‘ﬁ ﬁgﬁﬁ @?L@é@cﬁ@ﬁzed in

outer casing (6) and the plates (3, 4) is overmolded with a f

that hentbrougrd ot &3t rad@ irarxtentraiby 13 dbreagrddtubulay gese (300,
4@6}'\%95?1%%%iﬁd%@stoc%ﬁ‘étﬂfée\ﬁim hAGAslrRE NP 128484 %one of a

is/are solid or liquid.
contact element (7, 8) which is designed to be brought into contact with one of

the vertebrae.

28. The intervertebral prosthesis (1) as claimed in any one of the preceding
claims, characterized in that said prosthesis (1) formed of said cores (2, 200,
210), the inner casing (5), the outer casing (6) and the plates (3, 4) is overmolded

with a flexible elastomer.

29. The intervertebral prosthesis (1) as claimed in any one of the preceding

claims, characterized in that said core(s) (2, 200, 210) is/are solid or liquid.



