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[0007] Absent from the prior art is a ball and socket intervertebral disk replacement
(prosthesis) which allows for rotation and compression.

[0008] insertion into the intervertebral space of an intervertebral disk replacement
is also a challenge. Methods of prosthetic disk insertion normally require
~intervertebral spacers to retract the upper and lower vertebrae and open up the
- space between those vertebrae and then to insert the disk replacement into the

intervertebral space. During surgery, using intervertebral spacers requires additional
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(0GB} Fulsndashos Hiuuway vif P Sy BlervasEtial g Sk Féblacement
[oé’?z\jk‘%d?e sbg%ﬂtogl\%w bf ﬁtbogﬁbgdﬁ%rni Eﬁ(!)wﬂ’lb%WoWn it FIG. 1A.
al ase.

abl' e’ bal
[0013] FIG. 1C shows the bottom-view of the embodiment shown in FIG. 1A.

[0014] FIG. 2 shows an exploded partial view of the ball half of the intervertebral
disk replacement of FIG. 1A. _ |
[0015] FI!G. 3 shows a blown-up partial view of the socket half of the intervertebral
disk replacement of FIG. 1A.
| [0016] FIG. 4 shows an assembly view of the insertion of an intervertebral disk
| replacement.
[0017] FIG. 5 shows a compressible ball and socket intervertebral disk
replacement.
[0018] FIG. 6A and 6B show a cut-away side view depicting the function of the
intervertebral disk replacement, in situ, with the subject bending backwards.

[0019] FiG. 7 shows a partial view of a movable ball half base.
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appreciated that for sinplicity and clarity of
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| [0024] Opposite the ball receiving socket 22 is the vertebra interface surface 26 of
. the socket half 20 of the IVDR 10. This vertebra interface surface 26 also has a
principal surface 27 which may be rough, porous and/or porous and rough.
Moreover, protrusion 28 may extend from the principal surface 27. The number of
protrusions is variable and about two to about twenty protrusions are preferred, with
~ about three to about twelve protrusions being more preferred and about three to
‘about six protrusions being most preferred. Although protrusion 28 are shown only
extending from the principal surface 26 of the socket half base 20 protrusions can
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about six protrusions being nost preferred. Although
protrusion 28 are shown only extending fromthe

princi pal surface 26 of the socket half base 20
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select the roughness, variance, and/or porosity of the coating material.

[0029] The angular leading edge of each IVDR forms a retracting edge 30 and 30'
useful for insertion of the VDR into the spinal column. Generally accepted practices
of disk replacement require the opening of the intervertebral space "IVS" before
insertion of an IVDR. FIG. 4 shows the insertion of the IDVR 10 into the IVS. For
insertion, the IVDR 10 is attached to the IVDR tool 41. The IVDR tool 41 is



sel ect the roughness, variance, and/or porosity of the
coating material. [0029] The angul ar | eadi ng edge of
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surfaces 15 and 27 of 0. Bone growth into a
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prdstosic] demes isvam anabdlity do rpimio theycompuessiamel gopadiral disk. The

em\ﬁ%ﬂﬁaﬁtaéhcmr?lfn rF‘?@'. 3CR"ENall and socket IVDR 60 with a compressing
function. The compressing function is important to mimic the action of a natural
vertebra. A compressing function acts as a shock absorber. The embodiment
shown in FIG. 5 is able to simultaneously flex and compress, or to compress and
extend. A simple ball and socket disk replacement allows some extension and
flexion motion, as opposed to a fusion of vertebra, however, the simple ball and
socket motion is without the shock absorbing quality that a natural disk can provide.

[0032] In this embodiment the ball half base 62 of the IVDR 60, is substantially
similar to the ball half base 12 of the IVDR shown in FIG. 1A. The ball half base 62



prosthetic devices is an inability to mmc the
conpression of a natural disk. The enbodi nent shown

in FIG 5 is a ball and socket 1VDR 60 with a
womooeEsiseg function. The conpressi ng functiPr/us2004/024999
inmportant to mmc the action of a natural vertebra.

A conpressing function acts as a shock absorber. The
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IVDR may be placed in guides with elastomeric inserts at the base thereof and used
in cooperation to provide a compression function.

[0035] EXAMPLE

[0036] The following example is given to enable those skilled in the art to most
clearly understand and fo practice the present invention which is not to be
considered as limiting the scope of the invention but merely as being illustrative and

representative thereof.



When a conpression force "F' is applied the

el astoneric insert 100 can conpress. During
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the top edge 85 of the socket support rim76 of the
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sogkebdRdhashurfheprneementayia thenepmprassionggfdtheoelrgtomeric material

100, 'Hs‘%f hoWh tt}ﬁ%&fﬁgﬁéﬁﬁhnﬁ‘i‘?a?gtfﬁj%gsﬁﬂﬁ&&ﬁ?:gﬁf %}‘H“é&hﬁaie% to the

nove strated
conﬁp@gsmemstbmimatamal §0® hpighhtEHEJ1 and FJ2) neet at
the subjoint interface 92. [0039] The djstance between

[004AL e t epmpression <fcihe glastpanaricaraierigh 10 @ibough shown
ou D 5] e 9 b REERAT s i, Sl Wt
mamratﬂ GPrepmprersiegigredtar thasf anathemarepndbercby diravidingeadslitional flex
or é)&él%rlér?cﬁi ﬁgge eln% l8‘?rqents which provide uneven compression, to facilitate
“the uneven compression of the elastomeric material 100 the movable ball receiving
socket 72 should have a diameter which is less than the diameter of the socket guide

channel 75 to allow for uneven movement within the socket guide channel 75.

[0041] FIG. 7 shows a moveable ball 110 with a bail head 111 on a ball body 112
within a ball guide channel 114 formed in ball half base 116. An elastomeric insert
100 to provide a compression function is positioned at the boftom 118 of the
moveable ball body 112. The ball head 111 fits into a socket 22. A veriebra
interface surface 64 is formed on the ball half base 116.

[0042] Since certain changes may be made in the above apparatus without
~ departing from the scope of the invention herein involved, it is intended that all
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out" at the subjoint interface 92, as shown in FIG

6B, the novable ball receiving socket 72 has further

novenment, via the conpression of the elastoneric

wetees/assss 100, as shown by the reduction in tPer/us2004/024999

initial elastoneric height "EH " conpared to the

conpressed el astoneric material 100 height "EHc".

[ 0040] The conpression of the elastoneric naterial , .
mafitsy copfainrslihtnenakRaye deasEiplien.ias $HPVEY inthenasrompasivilg drawing,
shhiPsalihté %fggqg?@yill%?atﬁé?én@ﬁott ArAtRP4ER | 1€ is not intended that

materi a npresses greater than another area

the inventinn e bivited teythedtiistrading lenftiogimerts. ext ensi on. In
t hose enbodi ments which provi de uneven conpression, to
facilitate the uneven conpression of the elastoneric
material 100 the novable ball receiving socket 72
shoul d have a dianeter which is | ess than the dianeter
of the socket guide channel 75 to allow for uneven
movenent within the socket guide channel 75. [0041]
FIG 7 shows a noveable ball 110 with a ball head 111
on a ball body 112 wthin a ball guide channel 114
formed in ball half base 116. An el astoneric insert
100 to provide a conpression function is positioned at
the bottom 118 of the noveable ball body 112. The
ball head 111 fits into a socket 22. A vertebra
interface surface 64 is forned on the ball half base
116. [0042] Since certain changes may be made in the
above apparatus w thout departing fromthe scope of
the invention herein involved, it is intended that al
7 WD 2005/ 018488 PCTI US2004/ 024999 nmatter contai ned
in the above description, as shown in the acconpanying

drawi ng, shall be interpreted in an illustrative, and
not a limting sense. It is not intended that the
invention be limted to the illustrative enbodi nents.

8 WO 2005/018488 PCT/ US2004/ 024999 | CLAIM 1. A

nmet hod of inserting an intervertebral disk replacenent
prosthesis into the intervertebral space, the nethod
conprising retracting the intervertebral space wth
at | east one retracting edge of an intervertebral disk
prosthesis. 2. The nmethod of claim1 further
conprising at |east partially opening the



intervertebral space before inserting the
intervertebral disk replacenent. 3. A nethod of
intervertebral disk replacenent conprising inserting
wot2005/00ku88 i nt ervertebral space a two hal f bal PCEDSR004/024999
socket intervertebral disk prosthesis with a
conpression function. 4. The nethod of claim3 wherein
the ¢ reSS|on function is provided by an

el ab c&ﬂﬁ M:c insert contained in at |east one of the
ball half and the socket half. 5. A nmethod of
providing an intervertebral disk replacenent the

met hod conprising: inserting a disk ball and socket

r eph acengnheRbADF HitHhg dH ratérb@neﬂratagw ?éﬁ!&é&rﬁént%ﬂé@lﬁems into

and at | east one of tﬁ]g and the socket are
theminievedebisd spage.t the ruetmd qmmm refraniing dbaghieseeriebral space

Wit d Aol Phe s A ARUEAR 2 CleNeRh S RCOPofBSR, PLo

on one side; a socket guide forned in the side of the
socRet hEhé ninthed opplein tiefurther corsprising at leasé pagtislly opening the

inté&éﬁ@@%i sﬁ%&aﬂéfoFeeﬂﬁéPﬁh héﬁﬁéﬁr%rté‘:?r\ég& %Q?ﬁe {1 the

an e asto nser ottom
of the socket gui de and the ball receiving socket; a
bal 8. hal A rhathedveft inteavartatrralbdisk ireplacément somperiging dnserting into

oS S R SRR SRl 0l s v
a cduipréssion funétiodhe di sk prosthesis of claim6 further

conprising an angul ar | eading edge on at Ieast one of
hal f base

t he, socket hal f and the .bal

i <k pr oL BiEtao B G A vierelR Eh PORBIRHIT] Mt Brigpided by
an RIdsherhead inseHIdoREn@Nindt 1&RABhe VN the/BAlL BRI and [HeLsdokeEhalf,

surface of the socket half base and the ball hal f :

base. 9. The disk prosthesis of cl fur her
Cony | o AGhthes et GV Indzen insaerichial ik FalaiEment the method

compfi§iAge-
inserting a disk ball and socket replacement prosthesis into the
intervertebral space; and
at least one of the bali and the socket are movable whereby the disk

prosthesis can compress.

6. A two half intervertebral disk prosthesis comprising:
a socket half base with a vertebra interface surface on one side;
a socket guide formed in the side of the socket half base opposite the
vertebra interface surface; '
a ball receiving socket movably placed in the socket guide;
an elastomeric insert between the bottom of the socket guide and the
ball receiving socket;
a ball half base with a vertebra interface surface on one side; and
a ball head, which mates fits into the ball receiving socket opposite the
vertebra interface surface. |



10. The di sk prosthesis of claim®6 further conprising
a rough principal surface on at |east one vertebra
i nt 8r f acBhes uls‘kamesthfestshef slatk & furthel dmmpfrismgjan rangoder leading

codSnh af laeh on ot (R Srgwet nalf Bee i foe Mo el s Ve

vertebra i nterface surface of the socket half base and
t hes. bal Théalisk pasthesik2of Alaimds ifatthémntamprsinglar pbraliss principal

oAl A 8o i 3P Sl g an e

halhgysdg atop and a bottom in a socket guide channel
and having a vertebra interface surface on an outer

peripheral surface tra e and,a socket
o 90 T TR P arne AR GF CAtacd BiMar oMk & h28Ehg on at least
on@Bﬁﬁ§b5|eSJr@eevertebra interface surface; a ball b_ase'

having a vertebra interface surface on an outer
per| heral surface, a,retractin e and a bal |l

whi ¥ et gisk Biesthesis of <laim ﬁgﬂugbs?\ﬁoﬁ@@g&@t rougﬁ principal
lﬁb‘é"éﬂ é?leégleonev\?érfe%% ﬁﬂéﬂéﬁi §@?§cé&ﬁtﬁé%§cké%lfeﬁhse and the ball

astomeric 1 nsert dispose hin the socket base in
halfbasssket gui de channel at the bottom of the socket
base body whereby the top of the socket body precl udes

SO, TR 5 e o 386, A Wl o

head.” 13 Interv
protrasions sinmat:leasi cpeolestebtmiderfane sufasevod l’dn@ bockat halfhiaseand the
balbt fe ce on anouter peripheral surface, a retracting
a 'a%j P3%d a bal |l receivi ng socket; a- ball half base

having a first end with a vertebra interface surface

| ocat ed adjacent thereto on an outer 1ggzrl her.al

sulface: a noveabl e bal meduler intgrvertabesl o5l eimprisipe:
ba] doctbt b€ AR Rvehtl m%deﬁ]ﬂgﬁ&: keuppoRtéd dn a tdde Raving a top

having a retracting, ed the bal | .head
ey nbﬁgag@éte&aﬁl@es%ﬂpe%@wé erEbB RS PR BT pLen
t hﬁxtéf ﬁpab;mzdﬁueg& feREdting egh anda mkeagmmmden oy inaer side of
Tgsto i nser grow di.n uﬂgé@presy on function
?:F"&Pp"é“es R9LS! °¥ noveabl e bal | head
b e& mmeuhﬁn@abdnehﬁmds‘ﬂm dnadinlowleryetiphevd eurfabs; afrefragting
sm.tte an m
bt A e Pl PR el o T SEKA DA 60
vertebm interface surface, and
an elastomeric insest disposed within the socket base in a socket guide channel at the

_ bottom of the socket base body whereby the top of the socket body precludes contact
between the elastomeric insert and the ball head.

13, | A modular intervertebral disk prosthesis comprising:
a socket base having a vertebra interface surface on an outer peripheral surface, a
retracting edge; and a ball receiving socket; '

a ball half base having a fixst end with a vertebra interface surface Jocated adjacent
thereto on an outer peripheral surface; .
a moveable ball head on a ball body within a ball guide channel formed in the bali half

. base, having a retracting edge, whereby the bail head matingly engages the ball receiving -
socket opposite the vertebra interface surface at a second end; .

" anelastomeric insert providing a compressien. function positioned at a second end of the
moveable ball head between the ball head and the ball body; whereby force transmitted
from an adjacent joint is pfevented from being umittedr to surrounding vgrteb:ae; ,
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