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WD 2008/ 016539PCT/ US2007/ 016823 1 CERVI CAL PLATE
SYSTEM HAVI NG AN | NSERTABLE ROTATI NG ELEMENT Priority
Claim 5This application clains the benefit of U S
wioe@nd1cApPpl i cation Serial No. 11/496, 349, fipkedisshdtivieszs
31, 2006, entitled "CERVI CAL PLATE SYSTEM HAVI NG AN
| NSERTABLE ROTATI NG ELEMENT' , which application is
i ncorporated herein by reference inits entirety.
Technical Field 10The present invention relates to
spinal plates for surgical inplantation in a patient.
The invention nore particularly relates to a cervica
pl ate system for fixation of the cervical spine, where
such cervi @ERVIGAE BNATEBYSTEMEAVINGIANO prevent
certain nove f curi cre nce the
systemis i n‘ﬁﬁ%ﬁ?&@.ﬁ%ggagr‘gthggﬁ@mﬁvemi on
PrbAddvaClai cervi cal plates can be used for fixation_of
t he rLVic plSh ant .
cor vi 8 aepisqeiR e A Trodl &1Fs) A ARBEIE Sermie
196496,349, filed IOSPaT006] ertitled FCERMICAANRILATIA S TEWA BIANIING
f AY/
AN ARERT A R OTA TN R Bhicf Yoo B Fborated
MWmmbpnﬁhgmmemeBmmwne pl ate, which thereby created a
ituation 20 where one or nore of the
1%%hﬁﬂ£iﬁkhﬁ cting the plate to the spine coul d back

out &heum@e@pevnnﬁgn relaten o spiriohplatey ferseraisad frepigntaiorein
PR WER G venREE Mo x&lﬁQl}a&‘fjatéEQWa@Qﬁrﬁcaﬁﬁlﬁérskgém for

cervical plating systens available in the mar
fipe of the servidaheping, wdheresich sericaplate sHem dnsayfigured to

#Neht &HaBYINBAGDIen® UE (HIIRENARL SHW oRESHE BYstd & iBfplRitéd.
from backi ng out of the bone and plate. They al so
EﬁﬂﬁmﬂﬂﬁbﬂﬁglEW§228225nnve relati've to the plate
ei t hegntbriorceivadal PltesichA BS Ll f@ﬂﬁxaﬁfon %f qmiwaaau kpife.Of
bot h rotgtlon and transl ation. calﬂp{{ﬁf
R fike Ea‘&e‘P‘HcPETVﬁbal Qfaé"n%’ﬁie“ls ?‘E’P it &% he

sucH @ewhb Easpee platd $)@RA ﬁﬂnmamny heglmlbr?‘rmﬁm ; s@Ngp ke oDf

S i s co kn t he industry.as a
SR R HoS FFore plash i gl B By RghBRiR 67 o
Iddhji@thﬂ bofie NeswRouths platd§ whidh.thekbisy ¢Pegteda poteatial situation

fere Eme orymore of the screws connecting the plate to the spine could back out

of its opening in the spine. These systems have subsequently been modified and
now most anterior cervical plating systems available in the market employ some
kind of screw locking mechanism or anti-screw back out mechanism to prevent
the screw from backing out of the bone and plate. They also allow the screws {o
move relative to the plate either in rotation, translation, or a combination of both
rotation and translation.

Some cervical plate systems use a locking element that is engaged once
the screw has been inserted into the bone. One example of such a system is
commonly known in the industry as a “Codman plate”, which is available from
Johnson & Johnson of New Brunswick, NJ. The Codman plate generally
includes a cam built into a plate, which can be rotated 180 degreés to engage the

head of the screw and prevent it from backing out. This cam only prevents the
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includes a cambuilt into a plate, which can be
rotated 180 degrees to engage the head of the screw
and prevent it from backing out. This camonly
W YRSt he WO 2008/ 016539PCT1US20071016823 11550k /614623
from backi ng out, and does j,not prevent it from noving
or rotating rel atlve to the plate. Another exanple of
a cervical plate systemthat includes a | ocking

~elenment is the ABC system which is comercially

avai | abl e from Aescul ap Inc., of Center Valley, PA
Wth this system once a bone screw has been inserted
sSfet om thackiag eut, andidJogy nplguryany itdionemorse gEiMFngdelatye

tb R hsed A%Eﬂ]%hécaﬁﬂeecw a éebﬁﬁﬁ BYatécteRDihhiigclogead: Isvgagd

and engage hol'e_ in the plate to prevent the screw

efqragpt bsatBR ﬁ%: aﬁtenwheq#ers srrameroiglly avdably BpBACsEy/er bifi»

oftientert wus;;a P WitB il sysvedh,| ohlok 8 bbhddHr W Ri¥een ind€rtedf
VﬁrSaMI dlana a retalnln rlggh%g t js |ncor or at ed

intorthe P‘m&: bl“ﬁl’ locking serepip gdyang e SEPBw i s
tﬁ@t’eﬁym&&wwng@m expang hﬁwngugewﬁﬂdmm thé prafeaapmellni the
out r.cervic

SRyt Bive bPeirE Pockis thpuntets 1 fheSipREI R UL | o
ddainvdreially plailable ot B&mfevtncnﬂ’am/hnsm Indiapg nfremm rmg

ot Bspbomiod S5 the Rmee ol oos Gief 8 ind i ool
idseatedf thergby plevergingiif o bhtkihg octetfehiaplate. by f eel when
th ' { j
e b S R
ceirvital wiatd: butwesnv Byetionts pefoomed manggilye Sintg thenssrayeyuspd

lh QERB%E@::\HR fre t)\éiﬁ&aglg qﬁlﬁg sﬁ‘lﬁﬁ 2? Ft Ql%uﬁthﬁ ﬁﬁﬁjﬁl 1Qm§Jef)i Ris

ose t thread purchase,
drff@uw‘m deiwn@m by Eesl Wberaﬁle SgFt i ﬁﬁeqnmewlghgened and/or when

199&{9@5&\9@'1& Maai‘ﬁﬁ?lnll ek gde H) 6%59 thkre isrb(i'lst\tlthTtﬁb&e'

Tal wan, enera |nc ud es a bone screw that en ages
saﬁtem@ﬁégv@glmmwgt%s%@wwteah\e fngt whiclhgen ¢aupe the Hyreads

Blsahﬁmeimﬁ%d\ﬁﬂamowﬁbﬁ%ﬂeﬁ& stdRsed | ongitudi nal

t hat _.corresponds to each baone screw g, V\:filé
P boh oo R 1A St AY UGS SommeiAl, o 4l frpm
A‘J-%ﬁxerlﬁ& A%l TaRARS geri%?a]l}ﬁiﬁblhﬂ& Ao sérBR thARAgHRE oW
i s_achi vedth %&athlnne g\ﬁ\\/aof t he sl ot
pehry Witk B Pl wEhs Fervieelm ?10 B YREY RYSHled
1ﬁﬁﬁﬂ¢slcﬂ106§mﬁlgﬁxh shlbDﬂhEt GRfeSnds dRedcll boescied mwwbehwelen
t t he ne S ans) at i,ona
el neh fus (e i en dmsas The Blrts o Petadtnath hfsef o
m&hﬁig,\aith ﬂieéhbﬁe sy s mcmetvhd tlheﬁgh giimmed butf eatien efthe slot

%o“ ﬁt%%dL’% i:we:mrl1 thté SE% fu?ci g'xe tPreE%ed po?‘t?o% ul.lt‘%gch lgt%ntelsggw

Frwssn disd: virce
Red@ile thotivevietweancshgploiei ad thmbongrerwad nwrly hemlatpllnat and

e LA LN Tl G, [ObaVCAIIEBBAR Wit Hhese
general fegtupestis elae deschibedsipdd énPatsnthmI%&tﬂéaZ titled “Spinal

Fixation and Retrieval Device™, There is a need, however, to provide an

improved cervical plate system that provides flexible rotation capabilities for the
screws and that prevents bone screws from backing out once the system is

implanted.
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WO 2008/ 016539PCT/ US2007/ 016823 3 Sunmary of the

I nventi on Unli ke sone of the prior art cervica

pl ate systens, the current invention does not involve
wo 1086dik439 el ement that needs to be engaged aFvRE2087/016823
bone screw is inserted in grder to keep the bone screw
from backi ng out of the cervical plate. 5lnstead, the
surgical procedure is sinplified and invol ves |ess
conponents, since screw |locking is automatically

achi eved once the screwis fully inserted and
tightened. Al so, the systens of this invention do not

n ents, which can be difficult to

mani Q%lﬂ%e%ohﬁ o%‘%{élﬁ{o\‘art/é‘éﬁhﬁaﬁﬁf}ite%&stbﬂﬁﬁ thE E¥ént invention
traj ectorles i s al'so ensured since the screws are

49¢5 aldBYPIVH & dpcking slgmant Fh@@nﬁerwﬁlgége%ﬁeeﬁ bopegscrew is
I R6 RO 5P Hedh e Bife Brdh Eront BRKing ol 6f e @8@al plate.

i nvention al so prow des a_rot at el enrent that 1Is,
o AP Rr SN & HBRETL P T eI ComBORT,y Since

&eéwmmng eanitéih BFchHly lachibdrodb ©the sersadh fulBiidsdriae asdr ew
el ement to thereby

h d onto th ot at
(i Ay Beatiars of BURP R HBCRBH A RS BO BOREHER
\3:616111 eﬁmlesr disfiudth agmipaifiaté hﬁ,ufgﬁ—y eftcuravyeifthesaravs t hat

b
BT B AR A Bl S e
demaas,lvﬂnch aredhdonparatbe thteidierpipi¢ Heeldl émeqm@emdvanﬁbh elde

widg& &Q?qﬁ%f%?h&\{ %trt Eesw E‘?%g: 2'%5%1 (I}E % E'Bﬁgt rea s on t he
M@slang begwetretie threalistivtherafiere ekast mad ithn sereve ean begightoped

' he
Sk b5 aBA Uen 5 b COFRE B kel B!
eoREPopERiBent i nvention includes a device for

st abi Ahc?théi&dﬁr&ﬁaéé%f‘ﬂm&é\heﬁpinﬁ}@ntmhtm b ARPRAFGHYr 2

plate wth two ofr nore slots, a rotating eI ement

wopring thedhrends ig éhe'aaﬁ isminimized @ elmingtsde 1a pragalan Hhis

ﬁ%ﬁ&ﬂ@emnﬁa@e EQEV;@J&%@EX%I;IHHE %@ﬁe%&ehmoenhhs
rotating el ement. rotating el ement can 25rotg}{
hespuse .t%m%r%%eﬁgé‘gﬂaﬁa b metssmwstafqasw? t8e thrersls Gp e

bRk @letient geteinEfi® e rﬁmnmeathfgaﬁgmd)fhm ®BevlaViudgthe
threagi t.hat . mat.ch the threadsdgfl the b e screw When
BEhW H%l“??;}“é cJoRHpRElgRETG FANgt o D8 he Threads
e E gade geheral, diegiredeat iﬁkrambntmcli:dm la.ldéglcﬁ (it:g stabmzimr:ﬁlew to
t he rotati el ene ents the. scre rom
dshiel ik, % SorfPape pra Bl B LS Sp bR RIREIE O ¢
sleheatteodBinet] isideceatinsivy _anqbtvlvln leonetshreons gt cberesponditol qagh
sfi&t%ﬁﬁﬁ Q}Q ﬁiretaggﬂlg 9}60 ﬁ'lel rS%HQ el eﬁgﬁ.e ﬂ%ﬂi&t&tiﬂg element can

rotate relative to the top and bottom surfaces of the plate. The rotating element
has two threaded holes having threads that match the threads of the bone screw.

When each bone screw is threaded into the bone, the threads engage the rotating
element, locking the bone screw to the rotating element. This prevents the
screws from backing out, and at the same time allows the screws to rotate
relative to the plate (through the rotating element), thereby alloWing “bone graft
settling”. The rotating element has outer surfaces that correspond to inner

surfaces of the slot in the cervical plate to allow insertion of the rotating element
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settling". The rotating el enment has outer surfaces
that correspond to inner surfaces of the slot in the
cervical plate to allow insertion of the rotating
wa) RBkks39 WO 2008/ 016539PCT/ US2007/ 016823 4 \Wa@RiS2007/016823
oriented perpendicular to t4he top and bottom surfaces
of the cervical plate. However, this sanme rotating
el enent is not renovable fromthe slot when it is
oriented or rotated in a generally non-perpendi cul ar
orientation relative to the top and bott om surfaces of
the cer al plat I n additj.on, t he, bone screms
svwémmgﬁdwgﬁ%@ertae %nﬂi °€1 R O e Favion Lpdape-
proekvmld famRuekhtihd eleﬂx@hﬁ@ﬁbﬂfembhﬂ)l@ frbmi th@blopwhdeit id he
Qrtl n of the scre t hat extgg § ¥ond t%ﬁ bott?%1of
‘H@“ Tttt RSP R Y PAEPHBEROTH BroreRalYE Hdvefo thgdop
and bdtiongsuefaeesutithd eermhlqﬂﬁd B aRlition] Whainbieboné surewlare

'tsdg{?ﬂﬁeﬁ}? cui.ar el%g’ﬁl nsgp N or%&g@}- %{@Eﬂo&tmm SF the

oémtcauﬂate,ahe pm-tlbntoﬁthecmre&f thhthextends bBéyond tﬁiladte}nem.ﬁhé) ack

t at
bt ceh BT batrEhe Dauied Friteis Srireiroatges | n°
wériadthamourit $oward alslperlbsndlcular or nhsemrmpwon uf thismay, the
hﬂ¥ﬁé&tﬂo%@ scrw§ $ervl Sﬁaé 1]8}5 8?]&%3&8{%'@%8&&&&89 mt\tﬁ'%e

aving a thic

nprises a cervi ness
aletn@pt bagk tcaﬁ%pmmlarpmsnaﬁw movhidntheuetative clemant wmuld

Bﬁpeﬂovg?lg fﬁ)%]‘g{he%éltv@&?r?%urﬁmlﬁmlstlﬁ bl hi ckness of

e syste ther I ncludes a first
r ot at |11h gnespretaf troarentinabravigrliitn sgstem issprowided, of

WARKCBMPHSR a R ALA pldidBaihd & Ehlél&%ﬁtﬁeﬂﬂeeﬁlaQHﬁ Birface
conpri SI n at | east one threaded hole, and at Ieast

bottpn seiece.apMat jeast one hlet tending thraygh th

tﬂm&aﬁqﬂ ﬂmhsteofrhb Bestdrh Firther Rohided s fifdt SR ela_rh&xt
rotati can have a xmumqlenththat s at

pestidqna E\% "‘é‘ﬂl‘? i ‘Eﬁls QE eRicalPIRfethy FEF TPREDE | r st s| ot
Slb{nénﬁdbimgidfélfg% Faggorﬁfe?ﬁeﬁcﬁﬁ\rﬂoﬁs’;lh%cpﬁtaéﬁt oxirélﬁanialsgx&gv i
BRI B ChE A Ress 0 tiphk R Ehiedt tesfiet olbibe SRmeAE 1t
Thelrosaingretenesiad sarhhevea manimeam ipiigh ot is 28 st shnghﬂy rst
P s B of B8 e 12t o P e S BE Rt o cccona
EhelSrst otaogpderadnt vat mrmsemgzagtet'm dnld ant ah epgdsitone of
ngmi ér{ds twé:@ﬂ%n %g&%@ gne e 91Ist %Jﬂc? seco éndrs %%?5 E&‘gle

ne Screw nay |ona 880 T hat
Profidex perhthe flyeysémidn whishlsbe fi Ismmamigaedmnm istprsitionedi cal

Eﬁnat;o?np?i@g a%gnctab@gr(ﬁﬁ@ 1&%& and's E%Igélld iispto‘%ot).g e]y

pOSItIOﬂ relative to the rotata errent
engege wih at leastonp pé thedirstrad seqopd eafls ¢f the Brst quatmger t he

DIBRAENtS HaBNBofBrdf nlal) bR PG H ARG thi¥at Extends beyond

the bottom surface of the cervical plate and so that each bone screw isin a

fixed position relative to the rotatable element and is rotatable relative to
the cervical plate. Further, the bone screws may be threaded along their
entire length and in at least one embodiment will comprise a head portion
that is eniarged relative to a base portion of the screw for preventing

rotation of the bone screw beyond a predetermined position.
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- extendi ng throu%h the thickness of

30entire length and in at |east one enbodi nent wl |
conprise a head portion that is enlarged relative to a
base portion of the screw for preventing rotation of

W soheRsescrew beyond a predeterm ned positigfus2008016823

2008/ 016539PCT/ US2007/ 016823 5 I n anot her aspect of

the invention, a rotating elenent is provided for use

within a cervical plate of a cervical plate system

the cervical plate having a thickness between a top

and an opposite bottom surface and at | east one sl ot
| ate

r ot at I 7FORET ameitof the lmrmoamwﬁswg.eaq% mpém(mlﬁt‘ﬂ. n a

for @ke ﬁithmheceﬁe&a\y pred ofd @Haceﬁk;m& sy@tel, kigd ceﬁ&)ﬁbzﬂ gmga ht Ihe
otati e nt co ri ses St one re ol e
féwm%‘? (aeR adep 'ﬂf%onpgflgﬁa‘?%@%ﬁ" SRR t hor
Restnt seseaciifiethinR Wd thickacks @f tHetplateatife miatmge at
SIgRPrIf Pty PR Gedf v ihin Aol g cervicaPoite iRt
firsesdn hind the esthtirgelevhérit cbmpﬂihnstdn mast&mp tlaeaded halet h
ERbEhI ok @sd. i IBRFRY Sllh PRYGRr IRl bk

turers referred e e Foughout
schew Hevasied inty eahsf thaEd ladsemm threaded holes in the rotatin§i gur e

_ élF o Perspective view of one enbodinent of a cervical

ate 15system of the present invention; Fi gure

M%Daﬂmtl&pmy_mof the cervical plate of the
cervi 'ﬁﬁé l@éeﬂ{ ﬁvéﬁ’tﬁo‘h%ml% fﬁf‘tﬂéf ﬁpﬂumed with refel%ngy{oethg i's

a pers ective view of the cervieal pl ate Figures 1

appgnded Figeey wWhetpin likhgpuire isrfoed faby h’@e @erﬁhs nder

knBRNAS I8l PRYS, MASIdaRed 20wi thin a siot of the
cervical plate, which denonstrates the shape

char aiewie if A pErsBeotiye vivaeT oy EthoRisnt gf a Stfical plate

sy@téﬁ{l&ftﬁapresentmvenﬁ,gure 4 is a perspect|ve vi ew of a
shap yl jnder with spheri cal

ends, 19 o eng\%ltpf’%gezé‘lé’g }ﬁ’léfﬁ’g?ﬁo'é‘e §ﬂ'éﬂ§’é1 Rlptgof e erped! P[ate
SRl bﬂmgﬁed on the shaped nenber to create t he

It ﬂtee Ir fﬁ%‘i‘r‘ ﬁ%er%{:ecttwg v?e!v? E) thle ger%?cta P at%%% gg%?és 1 %tz‘f of
including a shaped element having a cylinder with spherical ends positioned
within a slot of the cervical plate, which demonstrates the shape characteristics of
a rofating element of the invention;

Figure 4 is a perspective view of a shaped element consisting of a
cylinder with spherical ends, along with a schematic shape that will be
superimposed on the shaped member to create the interior shape of the slots in
the cervical plate of the invention;

Figure 5a is a front view of the shaped element of Figure 4, with a
schematic shape superimposed upon it;;

Figure 5b is a front view of a rotating element of the invention, which is
the portion of the shaped element that essentially matches the schematic shape of
Fi gure 5a;

Figure 6 is a perspective exploded perspective view of the cervical plate

and rotating element of Figure 2;
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Figure-5a is a front view of the shaped el enment of
Figure 4, with a schenmatic shape superi nposed upon it;
Figure 5b is a front view of a rotating el ement of the
woeddkRe, which is the portion of the shapg@Tﬂsm&tﬁm
that essentially matches the schematic shape of

30Fi gure b5a; Figure 6 is a perspective expl oded
perspective view of the cervical plate and rotating

el ement of Figure 2; W) 20081016539PCT/ US2007/ 016823
6 Figure 7 is a perspective view of one

enbodj nrent_ of a bone screw_of the present invention;

Fi gur Bienre Gis 2 BespRetiveivisyy of onerrmbodiens of aiipnsscpsvy el the
Presdnit @ivestidh;1 S an expl oded perspective view of a
portion of anot her 5exenpl ary enbodi ment of a cervical

pl at eFigy@dinadront Kigw qf\raﬁ??ﬂ&ﬁcrelw Yur#ed i s an

assenpiggit Pifas Qﬁﬂbdéﬁﬁpéﬂlﬁwﬁ@f\né\h of § pbitiofi i ayithére
.S ap expl oded

syst em of F| ur e
BrpEtHahe G corv s HID AT HOE IRl ar y
enbodFigard 1006 aft assembledqlerspeaive viswsbfhe edrvichkplate system of
tnve ion; and 10Figure 12 is an assenbl ed perspective
°6f the cervical pl ate system of Figure 11.
Det ai ngrel_‘nsis &h pkplodbdqferipbaiﬂanéé\e of eﬂorﬁob ofl annthrs

eferrin w t he H r nent s
Bemqlargg etnﬁ {I T RERT fﬁgF%Sg] Pg%’ hou?n%ﬁérmgever al
Fi gur Egprealﬁ:tis ian agsembled nempﬁ:tgra vy of tﬁt; cgnisaliplesydem of

@ﬁ uration of a cervical plate system 10 is
| IT'Us rated Systen110 generally |ncludes a cervica

I 12 enis , and one or

mor e R%%ﬁg‘&{o%’\ﬁ, tﬁérfggfese@ﬁé}eﬁ%é F&.gm@h@ Grd @bk it

el ement 14.” Cervi ca at e i ncludes a first

tike pamerpls thrgughont thieéem%;thﬁws eod figadly tg Figarespl-3rne
BréfrRULRRAlratidifo AR putd §sthf 1 € BiNshateds Biysiemarnd a

second .curvature 20 that i s designed_to
generally includes a cervical plate 12 at least oné rotating element 14, and one or

more bone screws 16 for each corresponding rotating element 14. Cervical plate
12 includes a first curvature 18 that is designed to closely match the curvature of
the vertebrae in the cervical spine and a second curvature 20 that is designed to
closely match the lordotic curvature of the cervical spine. The cervical plate 12
is generally rectangular, and is provided with generally smooth and/or curved
edges to minimize discomfort and injury to the patient that might occur with
sharp or rough edges. However, the periphery of the plate may have a different
general shape, such as oval or elliptical, or may have a more irregular shape. In
“any case, the cervical plate preferably includes at least one recessed area 22
provided between adjacent wider areas of the plate 12. These recessed areas 22
are portions of cervical plate 12 with less strength than the remainder of the |
plate, which can facilitate additional contouring of the cervical plate 12 during
surgery, if desired. When recessed areas 22 are provided, they may be smooth,
relatively semi-circular areas, as shown, or may include a wide variety of shapes,
such as semi-elliptical, semi-oval, rectangular (e.g., wide or-natrow slots), and

the like. In general, these recessed areas 22 provide portions of the cervical plate



10

15

20

23

30

20cl osely Match the lordotic curvature of the cervical
spine. The cervical plate 12 is generally rectangul ar,
and is provided with generally snmooth and/or curved
wWAH98S0k&om ni m ze disconfort and injury to teag Radoh Btk
that m ght occur with sharp or rough edges. However,
the periphery of the plate may have a different
general shape, such as oval or elliptical, or may have
a nore irregul ar shape. In 25any case, the cervical
plate preferably includes at |east one recessed area

22 provided between adj acent wi der areas of the plate
1> thatrgrarespond BLR arpasbetyecnasliacent sawf?eaﬂ@nefmfeé’fepr@ﬁ

. ~9&,,@tsgre1\gwmtﬂéduaaﬁdstrength t han the remai nder of the

pl ate ilitate additiona ntourln
Phe: comiialp @t%ﬂﬁﬁ laﬂwﬁﬁﬁgtakﬂaﬁtga?@m SEIE LR
wﬂﬁﬁéi:&duﬁraeﬂﬁs 2 oo op thevwidiichf thiehyvioal pidie 1 ZmEadhislot

relative se circul ar eas, as.shown, or
HhsatiobEd B h P appros Pk g ons BT % eora® o WRh e
plate 12ekilll tdtashed. SWhile the abrvicakbsiatarg df dre f(i@:rg:;; is iliisttated

he .| |
re‘@gg{ ] ree,sg%gsﬁéﬁ Z%rag ! dtgl | ei’théanc;(lznggaq P&a@es gttﬁlee“gs ntion
maaimteamawahaﬂe&ﬁwmah Uﬁﬁ@ﬂ?ﬁs Q45828 of whihtvidlt

EQIEEERAM WubReBl Ry RERLBER2H FRRAboRDLARLs SRAMERS

one STIews
E-mmlwianlr Operatle 24 pas aiy intecipr junfice 2@ thabhad eshope abiss| ot

Qi%p S‘)h t %ﬁn&é?ﬂ%wﬁ% ga'% ARGLATRAE WHRdH ik ON
t € Cérvica ach slot 524

flescribrg ﬁmb?ré@rﬂ@ @eﬁpmtl@ﬁowedlﬁlsml@?al mlement 28 R Kighs 4of

t he Vﬁ{ﬂa‘i‘@&ﬂﬁ* tremeh mn&m&‘es&' c?hﬁde}% oW, kikst Bﬁme?é $ached.

Wi l e the cervical pl at e gures is

Positipned 3t eng end qfﬂhwber?%ra@é a§md§%ﬁr§ 34 posifigngg at the

bﬂ{bt@it@gnd &ﬁ:ly@gaéﬁ W'T&'c&‘t@ﬁpdﬁ}t drlagch diNEé‘&l?Héfbs RY34 is )

| NST ea | NCl ude nore or es han ree S ac

BEPrIHMAtelY pligned a’flﬂve%'ﬁaﬁal%af Aig OwFtc@BP%ﬂr 3@&39*%!* '?'

aeantueeaaueamnghﬂ REBQ TS 648 \Wihewi Ak fllﬂishaﬁh in EfGach as;hqie
| Or Sur.tace
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- daoughdts OFNQr tptadgudate g@rg@ttprglme the shape and size of the slots 24

in the plate 12. When viewed from the top of the plate 12, the shape of the slots
24 will be the same as the outer shape of the element 28. This shape 36 that is
modeled using the element 28 can be cut into the cervical plate 12 in the desired
locations along the length of the plate 12. Of course, the shape of the interior
surface 26 can be calculated or determined using computer modeling or other
similar techniques, thus, it is understood that the shape 36 may instead be molded
as a part of the original configuration of the cervical plate 12, or may be formed

into the plate 12 using a variety of known manufacturing techniques. In any
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approximately aligned with a | ongitudinal axis of the
cylinder 30, although they can be at |east slightly
of fset fromeach other. As illustrated in Figure 4, a
Wi RNt enpl ate 36 is translated or overl 3¢ RRbBniss23
the el enment 28 to establisly the size and shape
characteristics of a certain slot or opening 24. In
particul ar, the shape 2036 has a curvature in one
direction that roughly matches the first curvature 18
illustrated in Figure 2 (i.e., the approxi mate
curvature of the vertebrae in the cer al spine). A
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is nodel ed as a section of the shaped el ement 28 in

Fi gures 5a and 5b. Due to the shaping of the slot 24,
the inner surface 26 of the each slot 24 is concave

wit] Rlikdss edges and surfaces when viewed aspgyus2007/016823
cross-section through the thi ckness of the plate 12
Further, the first and second ends 46, 48 of rotating
25 elenent 14 may be described as bei ng convex when
viewed fromthe top to the bottomof plate 12. In this
way, the slot 24 will be able to cooperatively engage
wWth the rotating elenent 14, as described bel o
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rotating elenment 14 and its
shown in Figure 1, for example), there is interference both in the cylindrical and

spherical portions of the rotating element 14 and the slot 24 so that the rotating
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25correspondi ng sl ot 24. Once the rotating
element 14 is inserted into the slot 24 in this

per pendi cul ar orientation, the rotating elenment 14 can
wWik20088@8d:8d Within the slot 24 until its back §H<b@siss2s
44 is essentially flush witf the top surface 39 of
cervical plate 12 and its front surface 42 is
essentially flush with the bottom surface 38 of 30t he
cervical plate 12. Wen the rotating elenment 14 is
oriented in this way (as shown in Figure 1, for
exanple), there is interference both in the .
eyt A icanpot b reragyed fijoanihe plof 24-oksorder to memevst the rqtefing
R 1k b 8R4I B8, th Rltathft hndddal chdiBe FoRdiad bRl its\WO
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120tHh e 16h 8B BLeart Be breadBdldiByAiRtunétt dideRgdoes fbinftBe

el ement. 14 can be rotated until its surfaces 42, 44
sgraceg e helPh24per pendi cul ar to the top surface of the
cer Vigbrkabe td FigdreNard 8 118 Wit Béredd 16 aBeddifl the eseies

i B Yo itde o B3R 64 PSSR
drivéndieBE sy R\Sscidvdiives] Imthisheenivdinvént,ahe ppatig 30/t em

0 i nclude .an _.openi n 0 at ,a fi,rst d 56.for
sBRwRAS e RBE T oPaps nyourd Rer B B 1 ver
donpérhiieely slieped deiving tadh ¢had cddesecmglysdhgag: whiothe apsning 50.

L veatri ' , d .

BENHAE 50 e oy ) AREBE n B s Gk HcBlrutar,
etlipticak slot-shaped egddhe like, Any ttvipigh wikhge®r driving nobhaving
' i = i t .
SR 83 R puf ST o080y, 815 v
aah extendt énto g ceptrahpertidn ofithe banesdrew Hr alonmigs topsitudivali ng

screw 16. The opening 50 can ex Il into the Centra
epevgh torallow fon seoyrRn eIt bEWaPD A griving todd 354 theppsning
shbl ength for any desired hole depth, although it is

preferable that the depth is |arge enough to. allow for

secur Eh%}a@%egs&ml%aé? Rty SRFRAH gﬁlnsaggfé iafly; e encirc

19R8R bNtheRGuter surfaces. TiRe 9 piﬁf]rﬁ\&ﬁrtﬂé_i pisferaplydihelnadsl y
Ihe entjre

t hr eaded al ong, sybst anti al | [ engt h_of,
R rgn G Ba RS oert e oA S B BeeE WhL TP Tag from
the fifseeabby tavnedsie secofid apb$s abhe bbwev]g it6,ewhich ix;ﬁhel endh

creasin nor | aneter en Vi n m.t I
SRR hOS. AR bl PR Db [
entiteclangth of e seredv, tlicadcrqyeitehd’as 2 & théiportion of thBeceusthat he

eltnglﬁ‘%e? ﬁﬁeol%o%{tﬁxg%?eﬁe% EX w;l’lgn ﬁx)étb%ﬂg s g\ggg %QEII)'?H%%S The

 1Bngtf ?Jr%?‘?i@%ﬁ&%o?@?&%@a,faﬁﬁo@m R ?Btcﬁ%ﬂa% R thd\@epRPRarge

SCrew, the screw
thiead have odnstanepisahy but thheince dipmgpser it Inerezsing toweydetherhend

B2 1ok B8 SRS iR ot Gubehed Blitin SHOGIR dots HE stopper

, as a constant . the mnor dianeter
tp stoprthe enew 4§ froowrotating; therehy preventingrthe serewdl 6520m gPinger

ANkt VAS TR 3bQ9RR: ABhENIR \?hAEn nbi-ch uagtis, as a

stoppef to Stop the Screw 16 fromrotating, thereby
pr evetfPrgeEgeinde Fignrel b the wintingicigmenty 14 may fpigteoRPHghh
ih BetireOlicH kil eREBited ty WoRRs 60'RELDEL foRRING dbments 14

may rotate 360 degrees within the slots 24 when no screws 16 are inserted into

the rotating elements 14. However, once the screws 16 are inserted into the slot
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Referring again to Figure 1, the rotating elenents 14
may rotate or pivot 30 in a direction generally
i ndicated by arrows 60 where the rotating el enments 14

WEY%oed &) %e 360 degrees within the slots 24 %%HJS%]_I&]GSB

SCTews are inserted |ntglthe rotating el emments
However, once the screws 16 are inserted into the sl ot
WO 2008/016539PCT/U82007/016823 11 24, the degree of
rotation of the rotating elenment 14 will be limted
due to interference between the bone screws 16 and the

bottom of the cervical plate 12. This interference
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70 in Figures cérvica
portion of a cer\ncal plate system 70 in Figures 9 and 10. As shown, cervical

~ plate system 70 generally incjudes a cervical plate 72, at least one rotating
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pl ate system 70 generally includes a cervical plate
72, at |east one rotating WO
2008/ 016539PCT1US20071016823 12 el ement 74, and one or
screws (not shown) for each corre '
“&g#gyﬁﬁggelenent 74. The p?%tion of plate 7?e§ﬁ%3ﬁ9%§%”
a periphery that is generally rectangul ar in shape,
but it may instead have a different periphera
configuration, such as having a simlar periphery to
the cervical plate 12 of 5Figure 1. That is, this
plate 72 also preferably includes at |east one
qierpens 4 cangrone ermethare deleWa (et shewvi faeerch spewandinger
BlaRA8 eRinchi . PHRgerich SRS 72 BfowPhAl REpEEOIRALS 74

are E03|t|oned; he cervical plate 72 jncludes a first
generpy rackangylay inshapes buldt mgy dnstead hayoa difipreng periphernl

SoHFiYAEHOE stdh éshﬁvi\‘lg hlsBRNIADetiPhdrh € hR L¥ivical plaki Rerand a
second curvature 73 that is deslaned to closely match

Kiggare o Tt this Hlaie 72 p15p Bresprablyanclusies ALISASt SBF FRebssefar
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whi e will h furth
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qunvatergh 731781 east one of the interior sides of the slot

and ' SEOMOMbLR 92 RhAef inchude® albuct BASLOOR 1 dHplel ST
edges . e hole I'S St zed to accept a ﬁlngg pIh
Bixhaiestands awbisrn pavéor of the widsh of eereice! plate 72 Fagh 41pbifed
ek P L e Bl sbronindle MR G er G B VRIS Pl
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10, the rotating elenent 74 is then able to rotate or
T tot leasfowe of its Aetetidegedhi Fhokolp A& z2d taReAeRE? hinge pin
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and aqne, or re bone scre n S r eac
el Bisten 1 s e gomebnah e i gl v oont
the ainge pih wipiveB2has a periphery that is generally

recta r.in.sh i v .-

i 11 B subPpREr oodiibrestr Al bt fiobiiig f igurcs
11 and 12 as a cervical plate system 90. As shown, cervical plate system 90
generally includes a cervical plate 92, at least one rotating element 94, and one or
more bone screws (not shown) for each corresponding rotating element 94. The
portion of plate 92 shown has a periphery that is generally rectangular in shape,
but it may instead have a different peripheral configuration, such as having a
similar periphery to the cervical plate 12 of Figure 1. The cervical plate 92

includes a first curvature 97 that is designed to closely match the curvature of the

- vertebrae in the cervical spine and a second curvature 98 that is designed to
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30sim lar periphery to the cervical plate 12 of Figure
I. The cervical plate 92 includes a first curvature 97
that is designed to closely match the curvature of the
in the cervical spine and a secon

ngjtzﬁ@t I's designed to WO PR bskrs
2008/016539PCT/1382007/016é23 13 closely match the
| ordotic curvature of the cervical spine. The rotating
el ement 94 preferably, but not necessarily, also
i ncludes curvatures that match the first and second
curvatures 97, 98. Cervical plate 92 further _i ncl udes
dpsalematch Sirdoriotie covataropighe BUVispewinGg 1o cotpting clement
PP RATS IR DuPHS n8cdRSdrily, WsoTholhlfld e thatGRANh B! first
plate 92. Each slot 96 is positioned to match the

P8ns of the vertebrae to which the
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el enent referab Xporlente so that i'ts top and

By s a%%lgstéﬁt@ ipdiigyra|ilyin ;S’éﬁ‘%é%ﬁsélﬂplﬁrth@t erryigRl H‘f&ﬁ

dy3feth o4, i @Eaﬁng &emEHﬁM RipadeRslyRirRiRA ko %t ht§ tcfif assed
6 until .jt engages with t

into ége sl ot [}t%

& 3¢ sonsaliyipemrendicyler L0 Wp top fage ?fottl%tﬁ 82w. RFofating
Ataentd8. is pressed 1r%tmtb%]h otadﬁt@ﬂm alehyQes mhlminlfiﬁigdﬁtﬂaag dfhe
as cancept of the S nvention i ncl ude using

Sg?fedﬁ%’f[df Et"eﬁ%ﬂﬁf‘emthﬁéﬁ g #'bone screw i nstead of
one roOthat ditgnivedianinpicpientng tﬂﬁhﬁxc%ﬁwpﬁoH&e gresentsse d
e. .Sti anot her, vari t on |nvent|o
‘B‘Ee'%‘lf’“d%“‘%;"t Y5E1E QS CRIPTRE & ’é’ﬁﬁ‘iﬁ’% ‘*t"é qﬁ"B‘E TP dnstead o e:ﬁl/% ¢
Toheting slenieat fon gwe benewiewsasgliscussed ebaienBStild anothey)variation

dﬂﬁfsWengf? Hr%ulla%ettg Sse c.ttH]gr ﬁgku? nel‘ém%?t% d ol mdscpeﬁv {chﬁe -

nvent i on
Ibwmgdmmnt b@l, ametalmmghaghns,tead of wingshea threads oditheeyereyw

e di sclosure of any patent or patent
nﬁggﬁ%;n&%le? n‘lf Ffl ed herein is hereby incorporated

by r e¥Fles prassat inVendioh dregow genidesaiibadgwith reference to several
embodiments thereof, The entire disclosure of any patent or patent application

identified herein is hereby incorporated by reference. The foregoing detailed
description and examples have been given for clarity of understanding only. No
unnecessary limitations are to be understood therefrom. It will be apparent to

those skilled in the art that many changes can be made in the embodiments



30description and exanpl es have been given for clarity
of understanding only. No unnecessary limtations are
to be understood therefrom It will be apparent to

Iled in the art that many changes
“iFdr:ﬁ?ﬁ“el%e%hbodl ments 14 desgyibed without deg’g?{‘fgg"é‘mgﬂ'
fromthe scope of the invention. Thus, the scope of
the present invention should not be linmted to the
structures described herein, but only by the
structures described by the | anguage of the clains and

the equivalents of those structures. 15 WO
dze@ibed vadooricPase fony e 68ps ofthyi ipgention. Thuscile srapgof

t?%ﬁ%ﬁen%%ﬁ*e n éﬁgﬂﬂrﬂ(ﬁ b@ﬂmlt@d fothy ht?lﬁ!turﬁi adsBribsiMieRdn, dut

ness meen surface and an opposite bottom

anl bxadhe straﬁareasleacéhgd b}b'ihé lapepaseofthaelaims arAtsugh t he

ﬁhgﬁﬁ§§§ﬂgkeggﬁmﬁggte 5a first rotating el ement

ositionable wthin a first slot of the cervica
plate, the first rotating el enent conprising at |east
one threaded hol e; and at | east one bone screw
insertable into the at | east one threaded hol e of the
first rotating elenment; wherein the first rotating
el ement conprises first and second threaded hol es
spaced 10 from each other. 2. The cervical plate
systemof claim1l, wherein a first bone screwis
insertable in the first



10

15

20

25

threaded hole of the first rotating el enent, a second
bone screw is insertable in the second threaded hole
of the first rotating elenent, and the first and
second bone screws are fixets 15rel ative to each ot her
wanigroassdgabl e rel ative to the first cervical HG/ES2007/016823
about a first axis. 3. Arotating elenment for use
Clayphin a cervical plate, the cervical plate
1. havd agvidalpitCkRRRS cRRIGRN @ top surface and an
opposite bottom surface and 20at |east one slot
exta@ﬁﬂ’mgplﬂﬁm@wg& a tiieknedsibetereen ¢ taf surfhee goil an epposite bottom
t sitionable
AR R e Onb S R B b By R BobED | (" <
a na fwktaroteiing ¢lérsent poamomgle ailémﬁmtsiw@f (twesrvatal platgsthe first
i I ckness; wherein the
rOtagﬂ a%ﬁ%@%gﬁgng}%ﬁl@as e?dt\?gh? St &8ded hol es t hr ough
| t st lehdt ohems sened mseﬁﬁoldz)mtteths at leayt biny theeddrd Holet of tleafirst rotating
of the two t hreaded hol es, wherein both of the
“Yike screws are fixedly attached to the rotating
el ermerdin the fikd adtatingelenshecongirlt stk eand Bedshd thieadéd hidés spaced

fmn%alw o‘t’ﬂetr.h the rotating el ement.

2. The cervical plate system of claim 1, wherein a first bone screw is insertable in the first

threaded hole of the first rotating element, a second bone screw is insertable in the second
threaded hole of the first rotating element, and the first and second bone screws are fixed

relative to each other and rotatable relative to the first cervical plate about a first axis.

3. A rotating element for use within a cervical plate,

the cervical plate having a thickness between a top surface and an opposite bottom
surface and ‘

at least one slot extending through the thickness of the plate,

. wherein the rotating element is rotatably positionable within a slot of the cervical plate

about a first axis and

wherein the rotating element comprises at least one threaded hole through its thickness;

wherein the rotating element includes two threaded holes through its thickness and a
bone screw threaded into each of the two threaded holes,

wherein both of the bone screws are fixedly attached to the rotating element so that

they are rotatable about the first axis with the rotating element.
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