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(57) Abstrac t: The invention relates to
a set of cerviczal interveriebral prostheses
that contain a sliding surface pair (16) for
forming a joi nt between a predetermined
cenlter (18) omf the joint movement. For
improved ad=aptation to the different joint
radii of the —ervical intervertebral discs,
the invention provides that the set of cer-
vical intervextebral prostheses comprises
at least two ifferent prostheses with dif-
ferent radii of curvature (17) on the slid-
ing surface p>air (16) and a different joint
radius, of which a prosthesis designed for
a more crani ally lying vertebral pair has a
greater radiw s of curvature (17) of its slid-
ing surface oair (16) than a prosthesis de-
signed for a mmore caudally lying vertebral

pair.
(57) Zusairmnenfassung: Satz  von
zervikasen Zwischenwirbelprothesen,
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Zentrum  (_18) der Gelenkbewegung
enthalten. Zur besseren Anpassung
an die unt erschiedlichen Gelenkradien
der zervxkalen Bandscheiben st
vorgesehen _, dass der Satz von zervikalen
Zwischenw irbelprothesen mindestens
zwel unte-rschiedliche Prothesen mit
unterschied lichen Kritmmungsradien
(1Y an shreem Gleitflachenpaar (16) und

unterschiedlichem Gelenkradivs umtasst, von dene:n
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eine fUmr ein mehr kranial liegendes Wirbelpaar bestimmte Prothese einen grosseren Kriimmungsradius (17) ihres Gleitflichenpaars
(16) al s eine fur ein mehr kaudal liegendes Wirbelpaar be stimmite Prothese aufweist.
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Set of cervical intexvertebral prostheses
The invention relates to cervical intervertebral

prost heses which comprise a pair of slide surfaces for
formi ng a hinge. In a £irst known type of such
prost heses, the center of tlie hinge movement is located
insid e the prosthesis (US-A -5425773) or a little =Xbove
said prosthesis (US-A-5895428) . This does not
corre spond to the natural conditions which the
prosthesis is intended to simulate. In another typse of
inter—vertebral prosthesis (FR-A-2718635), the hinge is
formeed by a pair of slide surfaces, the common center
of cuarvature of which 1lies outside the prosthessis,
specifically under it. This approximates to the nat-ural
condi-tions but is still too far remote from them. 1In a
third type of intervertebral prosthesis (US-A-5401 269;
EP-A-°555021; EP-A-1166725), two oppositely dire=cted
pairs of slide surfaces, provided on both sides of a
lenticcular prosthetic core, have an undefined h.inge
centem that adjusts itself automatically. This c¢ omes
closesst to the natural cond itions but is difficult®t to
accomrmnodate within the narrow intervertebral spacess of

the ce=rvical spine.

The diinvention 1is based ora the awareness that the
center-s of the cervical intervertebral hinge movement
are d ifferent from vertebra to vertebra (L. Penn ing:
Functi onal Pathology of the Cervical Spine; Exce xpta
Medice=a 1968, pages 1 - 23; WO09911203). Starting out
from this realization, the invention seeks to
approxzimate the prosthetic hiinge movement more closely

to the= natural conditions.

The irvention achieves this aim by making availabl.e a

set of cervical intervexrtebral prostheses wkiich
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comprises at least two diff erent prostheses with
different radii of curvature on their slide sur face
pair and a different position of the center of the
hinge mosvement. According t—o the invention, a
prosthesiss intended for a pair of vertebrae lying more
in the «ranial direction has a greater radius of
curvature of its slide surfaces than does a prosth esis
which is JFntended for a pair of vertebrae lying mor-e in
the cauda 1l direction. Dependirag on the positioru 1in
question, the operating surgeonn. can select a suit able
prosthesis from this set and thus ensure that the
movement eof the intervertebral Jjoint fitted with the
prosthesis is more akin to the natural conditions than

was hither—to possible.

In some cases it may suffice i1f the prosthesis set
comprises only two different prostheses, namel—y a
prosthesis with a radius of «urvature of its s lide
surfaces &=bove a defined mean value and a prosth esis
with a radius of curvature of 1 ts slide surfaces b-elow
a defined mean value. This mea.n value is expediemtly
18 mm. For example, a set can comprise a f irst
prosthesiss with a radius of curvature of its s lide
surfaces ©f 22 mm and another p rosthesis with a raedius
of curvatwiure of its slide sur—faces of 14 mm. It= is
desirable to have a larger numbesr of prostheses with a
different slide surface radius , for example the set
cited in t-he example just cited can be supplementecd by
a prosthessis with a slide surfa ce radius of 18 mm and
if approporiate a further prossthesis with a sZlide

surface ra_dius of 10 mm.

The invent-ion also relates to a method for determiming
which int ervertebral prosthesis from a plurality- of
interverte-bral prostheses with different hinge raciius
is suitab le for replacing a «ervical interverteXral
disk. Thiss method is distinguisshed in that the h_inge
radius of the affected joint is determined aned a

prosthesis with a hinge radius approximating to -this
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hinge radius is selected. In +this context, the hi nge
radiuss is to be understood as t-he distance between the
centexx of the hinge movement &nd the midpoint cf the
prosthesis. The method is carried out by the
manufacturer of the prostheses; for each intervertebsral
space o©of the cervical spinal <olumn, the manufacturer
deterrunines the average hinge radius from a large number
of i ndividuals, or takes this average from the
literature, and then assigns to this intervertebsral
space a silze gradation from th e set of interverteberal
prostheses. The table below shows an example of how the
size «gradations of the radii of curvature of the sl ide
surfacces are assigned to the imdividual interverteb-ral

spacess within defined size ranges (in millimeters) .

Interwertebral | “Large” “Medium” “Small”

space series sexies series

c2/C3 22 20 18

C3/C4 22 18 18

c4/C5 18 18 16

Ccs/Ce 18 14 14

ce/C7 14 14 12

As re=gards the use of small zradii of curvature, it

should be noted that here too the hinge center 1 ies

outside the prosthesis.

The dxawing shows an illustratiwe embodiment to expl ain

the terms used above.

An in tervertebral prosthesis meade up of a lower co ver
plate 11, an upper cover plate 12 and a prosthetic ¢ ore
13 is fitted between the vertel»ral bodies 1 and 2. The
prostlhetic core 13 is held secuwrely on the lower co ver
plate 11 by an undercut ledge 14, running along th ree
sides of the prosthesis, and b»y a catch 15. With the
upper cover plate 12, it forms a spherical sl ide
surface pair 16 having a slide surface radius 17 an«d a
centexrr of curvature 18 which. forms the center of
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move ment of the hinge formeed by the prosthesis. Thais
mearn.s that the cover plates 11, 12 and the vertebrae 1,
2 cconnected to them are alle to execute a relative
move:ment with respect to one another which represents a
rota.tion movement about the center 18 as long as t-he
slidle surface pair 16 alone determines the relatave
move=ment. In practice, other slide surfaces, namely the
arti cular facets, are also dnvolved in determining the
relaative movement, so that the relative movement
actuaally taking place may deviate a little from this.
It will however be appreciated that the hinge movemeant
is all the more harmonious, and continuation of %xhe
pati_ent’s symptoms all the more unlikely, the more <tthe
centcer 18 of the hinge movement defined by  the
prossthesis agrees with the matural center of movememt.
The hinge radius is defined independently of the sl ide
surfface radius and differs from the latter in that it
is measured from the center of the natural himnge
movement to the geometric mi.dpoint of the prosthesis or

of t£he intervertebral space receiving said prosthesiss.

The prostheses intended for the more cran ial
intervertebral spaces (in particular C2/C3 and C3/ C4)
are distinguished on the ome hand by a greater hi nge
rad=-ius than in the prosthe ses which are intended for
the more caudal intervertebral spaces (in particular
C5/«C6 and C6/C7). On the other hand, the prostheses to
be fitted more in the cranial direction can have a
sma ller surface extent 1in particular in the AP
dir ection (AP = anteropostexior) than the prostheses to
be fitted more in the caudal direction can. Thus , a
fur ther characteristic feature of the invention lies in
the fact that the set of intervertebral prostheses
com. prises at least one first prosthesis whose hi.nge
rad_ius 1is greater and whose surface extent (in
par-ticular in the AP direction) is smaller than tliose

of a second prosthesis.
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A set of cervical intervertelmoral prostheses which
comperise a pair of slide surxrfaces for forming a
hinge with a with a predefinecd center of the hinge
moveament, characterized in t hat it comprises at
least two different prosthesess with different ra-
dii of curvature on their sli de surface pair and
a didfferent position of the center of the hinge
movement, of which a prosth esis intended for a
pair of vertebrae lying more dn the cranial direc-
tiorm has a greater radius o f curvature of its
slide surface pair than does a prosthesis intended
for a pair of vertebrae lyin g more in the caudal

direction.

The set of cervical interver-tebral prostheses as
claimed in claim 1, character-ized in that it com-—
prisses at least one prosthes is with a slide sur-
face radius above 18 mm and &t least one prosthe-—

sis with a slide surface radi-us below 18 mm.

The set of cervical interver-tebral prostheses as
cladmed in claim 1 or 2, chazxracterized in that it.
comprises at least one prossthesis with a slides

surface radius below 15 mm.

The set of cervical intervertebral prostheses ass
cladmed in claim 1, charactexized in that it com—
prises at least a first prosthesis which has a
sma_ller extent in the AP dirrection and a greaterr

slide surface radius than a s econd prosthesis.

AMENDED SHEET
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A method by which a manufacturer assigns a si=e
gradation, from a set off intervertebral prosthesess
comprising several size gradations, to a defined
intervertebral space of the human cervical spine,
characterized in that thlhe average hinge radius of
this intervertebral space is determined and a siz=e
gradation, with a hinge radius approximating t=o

the determined hinge rad ius, 1is assigned to 1it.
A set of cervical intervertebral prostheses sulo-

stantially as herein described and as illustrate=d

in Figure 1.

AMENDED SHEET
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