; WKe3emant| v6>T?B1 ANCHORI NG SYSTEM FOR FI XI NG OBJECTS TO BONESber 2004.

- BACKGROUND OF THE I NVENTION (a) Field of the Invention The present

i nvention relates to devices for attaching various objects, such as
prostheses or inplants, to bones, - i1ncl udi ng for anchoring spinal

I nstrumentations to vertebrae of the human rachis. (b) De§§%bo Q%(Q{ Prior
Art U S. Patents AWCHBRIEG, 3BSTEMs FoR FIXIoidk cET=drs oo N 1994,
No. 5,672,175 issued to Martin on Septenber 30, 1997, No. 5,733,284 issued
to Martin on March 31, 1998 and No. 5,437,672 issued to Alleyne on August
1,. 1995 disclose devices for anchoring various supports, e.g. spinal

ort hoses, Brekdronas hbs, riiResgveRvheRs bei ng adapted to obvi ousl y ext end
out war dl ymﬁl_us"m“m—canal and thus of the spinal' cord.

U.S. Paterns Foel 899, ¥838 rscHgdibg Benzel et al. on Septenber 1, 1998 and
No. 5,954,722 |ssue%o Bono on Septenber 21, 1999 teach anchoring systens
havi ng screws whi ch &t m%‘%uéﬁw@t{l@%oﬁ@éﬁ@@ﬂ oter d@a‘eachsotfmr U. S.

Pat ents Nett&ac¥ihH83viazdurt t ooBgbederf ekyah. oglsl\/aépgg %ggg an
S, 980, 523, {T‘?’;%%% to chks%n on Novenber 9, 1999 di scl ose error cerV| cal
vert ebral i%i ng CEETrel LRI BRARE by OFar i dRchoypay ofsmictals. To

try prevehnshgumentsirianss (tOMWEo068REA00FY BhEONSIMEYS YeBh {lave been used,
such as directing the screws along different orientations (e.g. dlverglng

or conver §PhgPesgrdptdiany of I}B:ckamgAmechanl smon the screw (e. g. _
cach Scrow 10 tvo  saes RESTITE TPt orbie et Feeiad (2o BEveniber
2004 SUMARY OR THE/emNvENTRON |1994, tMer ebpE8230 78 rmsoéuécbset@r eReAlin
Lo ones. oy SR B0 o T e Y B oA, roRt, PR MRk RS o o
al so an NAFeR thks priestht ang eNoi o, 83 7pE0¢i dbsanednchor iAld Sysd eraryvell
adapted touprg¥eni, a 19osen g1 6L eQfa AVEl, iR anchoring various
supports, e.g. spinal orthoses, to the rachis, these
devices being adapted to obviousljy extend outwardly of
the spinous process or canal and thus of the spinal cord.
U.8. Patents No. 5,800,433 issued to Benzel et
al. on September 1, 1998 and No. 5,954,722 issued to Bono
on September 21, 1599 teach anchoring systems having

screws which are angled such as to converge towards each
other.

U.S. Patents No. 5,904,683 issued to Pohndorf
et al. on May 18, 1999 and: No. 5,980,523 issued to
Jackson on November 9, 1999 disclose anterior cervical
vertebral stabilising devices held in place by wvarious
types of screws.

To try preventing the screws from loosening,
various systems have been used, such as directing the
screws along different orientations (e.g. diverging or
converging); providing a locking mechanism on the screw
(e.g. counter-nut); modifying the screw's thread (height

and depth); engaging each screw to two tissues having
different densities; etc.



Therefore, in accordance with the present. invention, there is provided an
‘anchoring system for nmounting an object to a bone, conprising first and
second anchoring nmenbers each having proxi mal and distal ends, said

proxi mal ends being adapted to hold the object to the bone while said
distal ends are in the bone, said proximal ends being spaged fhHABRRACH

ot her w t%@giz féﬁs{_‘Hﬁnﬁﬁgmggﬂanchori ng nenbers converging rromsaid

pr oxi mal ends, said distal ends being adapted to
be connected to eack otfethemetfiparehaie. adbr ofspde nsddy, anveppbon
menber, | at Vi LRe) d t fﬁﬁoj : Spkhe) or
any ot heﬁ.%%?%gdﬁegn?%%%\ﬁﬁe%g%g?%g Saﬁ%%%rgegf#sraég pro'><c‘!ir| rrnjg?f:éﬁgg of .
said fir&biafFsecond anPhoePng néWsdt s bafng a@dpedd t A4i6iees sai - support

menber tQddie-ene- W b8s Ssabhdrgkst-alk-nerds are connected to each other in
t he bone thereby formng a triangular frame. Also in accordance with the

present invention, tthei& i%l5R o¥Rded ™ PFi &fguI BFSERBRe MBENER i B9 to a

bone, compichsid) an SaERbEiAgNDeystand é1st Aubsegond apeheehRg genbers
each havin roxi mal. and gl stal ends, said proxinal ends being adapted to
hol d sai &Ogt%ﬁﬁ*r{g TOt o°YRE BbdME-while said distal ends are in the
bone, said proxinmal ends being spaced fromeach other with said distal ends

bei ng adapted to bg connéctgd ta_each ot hgr? in the, bone. . Further in
accordance with the Breseter nveht i cRCCPRERESEs prbvdedts net ot Fbor
nmount i ng imventdon, olijtexte t d= lpareyidedprasi rndchershgpsspétem for

(a) Oprovizdi fir cond _anchorin ers_each. havin r oxi ral and
di st al elrrlr%g#ﬁ?'br)d i%r%ﬂ%?ﬁgegaiadrhqq%s’t %%@Egg 5h g(r%llé:hst(}ri ﬁbcgnsg%%%z}émi n the
bone wi t Ansdictrigm xnembersd=aeh naypagedpfosimedc mnd héd siuad semds t hat

said firstan a i i;r@n‘o % e m.S@al d prLox| ends
t owar ds ?gilg g?%?%ﬁﬂg%ds, ar]dB%c co%rg]%%tglgﬁgegscgi ggglﬁstgﬁéer?g’g%?&ng%%h ot her
in the b&he heereiwhids dspidki AbstahdLnds d atife &hj ddret borige bdmed Stil |

further pRoageandagegan HRitBe Bpasap ERveNt kabn tBeher SyRERVidedya
met hod fgr, mounting an object fo"a structure, conprising the steps of: (a)

provi di ng1FEtst2BRd 5§ ARCHBIIRG TARPRRES e KMVRRAHS pheamesaifd

ditstalt ep&a;ctiﬁr@l iéﬁd@dﬂéhralﬂ'd%aidéh;{)&_ra‘is@ad Séﬁ%ﬁl,d aagaﬁrdi{s%ﬂer@gw iﬂ the
structur W Sal OXI ends el ng space rqm each otney and sucC
Chat Sai BofPEL AHRF S it (o OB AL SO EoAR o $RoRRSSEPREpr oxi mal

enﬂs towar ds sai d dicaesl sv\ﬂp%edﬁiaadlg;c) acoanglpbirng rﬁ@iﬁf’eﬂi ﬁ\b&bﬁemﬁ ao eﬁch
other in structure rein sai [,0Xi ends ho t he _abject to the
ot ruct ur BLARE SR AL TRERE] YR R AR N Ry TR g aRae o

descri bednyheotiaeur digfdinge meeamst i (poneef erbncalwd | prowiledpadsmid t he
acconpanyi : W oW ; i | ti I :

enbodi mékggﬁg%gofé,w%sndé?n\@ﬁg%cﬁgl%%%. gtl-mil séélaéé%%e%glﬁ%rgrﬂigﬁéﬂg%ﬁ%nal

pl an vi eReipd ar@apHEng-9| Acddoealidd supRortnimenyert diw atbsi pra
anchor | ngnsYs! ¥Rid AGEOLHa0AEsEEE IDAASE! LhMLERY RNl Ithe 2 15 2
schemati ¢ anterior perspective view of a bridging plate nounted to a pair .
of cervi BaRey&hegwby JRrminded ahthenoudasy fdme n accordance with the

present invention. x1sd% in accordance with the present invention,
there is provided a triangular frame for mountiﬁg to a
bone, comprising a. support member, and first and second
anchoring members each having proximal and distal ends,
said proximal ends being adapted to hold said support
member to the bone while said distal ends are in the
bone, said proximal ends being spaced from each othexr
with said distal ends being adapted to be connected to
each other in the bone.
Further in accordance with the present
invention, there is provided a method for mounting an.



DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 15 Cctober 2004 Fig. 1 illustrates
an anchoring systemS in accordance with the present invention which is
herein schematically shown in an engaged position to a |unbar vertebra V of
the human rachis for holding firmy thereagainst a spinal prosthesis or

spinal instrunentation, such as a support plate P, froma i

approach. Fbgecz ittd ust bates tawmpnthbngnghey sitenss Sofhat(gﬁgf%?&ﬁgct ,

such as a gegukcC I qt as.he j.Liane ter._classical

anterior orggﬁt e_?%)l-lcﬁa% tg%a ndap%?%gg ﬁi&% t %ﬁg%#%‘/i &4 -C%’sgil(lﬁglgﬁd e

herein use@?fo §i%kat ogidir t ointweduadpacerniderftiatrtaeansucdead

vertebrae xhcRBgiMg membERS! aﬂﬁ&tﬂ@e%cﬁié:e@é!t‘ﬁal sk gk pEoRThET. féﬂé’s
i

renoved (see,.,30 in Fig, 2) frombetween two adjacent veriebrae, i'S” known

to fuse boPHPHeSPARSY draR ©8GEt RERSKO ARch\SEeh sthat| srjic Eitat ranudi s.
This can beedon@ BycERAMITIAUNOHBERS b@nkﬁé%g@rfﬂﬁa@aﬁgoP%Qi%ﬂ te’{}ﬁdsdi sks,
e y

a spinal prosthesis may be installed and sdch a prosthesis typical
conpri ses '?&Sofs e‘?l%ai GREFS pl AR@s (Sdc EMaRtinGceand distal

[) espect i vetyds _o,tthmeegd]ippeth_aﬁrd _iﬁ\liva;gq_e/ebbgar, a_ehéllgﬁf%\gﬁn g@igﬂ iq[{aslkbhas
een renoved.w ost het | i sk_being provided between thé&se vertebrae
and whi ch ?rgd%ellgalaneblea Ejjt?fctt op?lé?e}%gn%: S. Patents No. 5,258,031 issued
to Salib et al. on Nstddfier £8rthe93 snd MNecobdfNde 130 ¢vsuah t @B et

al. on De ] 19 iscl ose kno xanpl es, of. iptervertebral disk
pr ost heses _%ﬁééirlé s%g%?%d 1% éadﬁoéfée%‘fv@rtréﬁékal@du g S EI R @R
extend therkject | ntehese shsesturee scomprisimgedthe NegripLaddt of (ahe

upper and pG; S i i S tive.vertebr t.he ot her
nand. U S R SarHRp My BRI R SR ERE e e ronSs, Bhyess O
t eaches a REA%ARA anck drssaheshndswheltdi nizarbdutinbe sgper £4pgt| aver

pl at es ar egeseiH ed } es | verte by, f_a pair,of screws
whi ch are hori ,zont%lfllel;bg%géed[}%‘g%aret\é% r?‘nﬁI egtg: ot%%@c%ﬁﬁeprgéi:ﬁesisélﬂs
secured aRHoPay Bndenhdeimdi spacad frowml eachsorbes smdatuchr dhats
Cctober 2G4 d hemieafr amashgebRPUARRRL ity GRS LD oLher Cgfﬁf

however (posterior approach), the screws aré€ | onger and are gener

directed GFEhcRTOXEDE OIS pitRRrdansaic edadnl oeifd ousind prevent
damage t o ddmespiied cerdd TheiefQr e, ehle Presenta@RCherig- syﬂemige(for
each of Fis%%uc\‘kn@xnd 2%7 con‘gri ses.%i rst and_secopd screws 10 ~ and ,
respect i vEIy STy aFBEESAR &F19 BECKAMRI i ot fe the tiectt tan

angl e and tbenwdrgicighyet owar ds. each other, as seen in Fig. 1. In the
illustrated enbodi nent, the first screw 10 is larger than the second screw
20 and defines near its distal end an oblique threaded through opening 12.
The two sBRERE DESCRIDPDIONVOFf IHE BEAWINGSand 24 whi ch define a depression
which is shaped to g newdgiver.,or the like, for

i nduci ng torque the?'gaf\g a d%gglu{i %én?ﬁéﬁét r WESIBLRRG ? oPRSGUREALPY
engage t h&heer tidbrentiand gradficatencendvent? t mans| dvé onmbly t hes eithe, in a
convent i oggko ind NGEL G- th r i [ ts. 16 _and 26 for
use with a fl g?aglﬂg'(?eé sg?g&&ﬁbvse’r , E%?‘fiﬂgggﬁi‘ts h@ggeg:rtgsih'gﬁftfgﬁlld’rbea

cruci f or iPTe4EEFE RkRBHEeDL t Bhrreetfe. anchdpedhiftte: second screw 20 has a
t hreaded stem of whimihyati! easty &M : Sechhon._ | mallar .t hat of
the fi rst§§cre%0 ash% he_ second s%ezﬁvfézlbéigigﬁgp%éaﬁggbg% r%ﬁhé%%&h t he

openi ng 12%of 4999 RIFER Towied 4« t» lwrkataveyteiyagaising same.
| ndeed, taachelkénd hr egdsenf t hg SecRbERe 20 vﬁ_rﬂ.ldesghlg@edﬁloe§&g@ge t he
femal e th{lﬁ,\argstof t he opening 12 of the first screw 10 thereby securring
t oget her E-trSCA’ of the two screws 10 and 20. Wth these distal

ends so engaged and Raig.h 2 hissear ewhehid tans é’z&ﬁi@fdﬁjagsb%c%iwvve{&@m
i where the.two screws 10 and. 20 are engaged

attitude, sthere |s.resi_sfance | ]

t oget her,o%o %heb%cjird RS irbgha‘%%nam?%méﬁﬁset?heascl?@% t ®Igr &&FT152Y oosen,

. wher eby Yertebwir twaihg ithessitdiediong t bysserewsn! Gersh-@dnee lwpasen - 5
the present invention.




15 Cctober 2004 (unless the vertebra Vitself is destructed where it is
engaged by the screws 10 and 20, or unless one of the screws 10 and 2D
breaks). In fact, the first screw 10 acts as a nut for the second screw 20,
and this within the vertebra Vitself in Figs. 1 and 2 (as opposed to

he. obj ecREERRoEg i s eteERARE. el BRI 110 PRodE AP0 T

preferably providedFatgi t & heddubtraitils | adi ceacheeliowr , siyadex, ®tcin to

i ndi cate - iLtjon jt is so_t hat .t he sition or_Qqrientation

of its th%gg gg&%ftﬁj&ni ‘r’fgttﬁz glél% b’l‘é'@%r%r&ggealsrﬁ?/gééf’gr nﬁﬁéﬁht hef egﬂ‘?*e'm

facilitat$#agemhsicallotdushoem oint ke secgagedc rpos 2Oitherst haougimbain

ai mng sysieprLAny bey usgd a gy dur'an._q.l- e ew r e§%. R

instance, to ensure an %gcu?gtge %h%%r?g 3}1‘ t feglt V\gsgc\r/\%l\?\’g%%gn _ g;nd :

their rel&Reye2gargaginent ,2a t eAPRARd may MxOsEReSi® gui de bot fepsaradns from

an |0t alnpt edmbaiileaoth Spagidg, Akong asabyened! ang.nd @l oo o

pr edet er mi ned angl es. Alternatively, a neuro-navigation apparatus can al so

be used, RRAFCFIOF COMFRET N sof tware capabl e of transposing digitised data

tﬁken froma plrlesur 9’6."9%’. rmgihpmx%jcﬁageéyt% ftd}ﬁ:t r&&ﬁ&@t gyhit@m%p;@c:%ﬂfl;t whi ch
e surgeo oper at e. e _obl i queness o e .t hreaded openin

t hr ough ﬁh‘gl‘%v: 8t Og:’é‘re&ﬁflogﬂ%lﬁeﬂﬁsgoﬁeﬁfw&%l%;a’%%a? i §g6‘|’°'r figé g‘ﬁé‘vﬂ ng on

Lhe' pl at q?]ﬁ&%bﬁsmeaﬂﬂ?tmﬁsml‘ : lQamﬂdriier(i of. a@r&@rxiail-lmﬂe&%lspacing
etween thejr s 14 .and_24).in.a _horizaont ang S_we as .t he

directi Onasp%zfo§§§ S&r SRS 157 BRHE3Y FRIPRe a§5€ittkgaatr ﬁaﬁ@?.e“?hé’*s?\ﬁo L&erews

10 and 20 xkermbgethetrestwef ioredmbret hedphaeatP/Fertabgdaaoul shdtormd |y

have t hei 4.,an i n M t roxipnal . face,of. t he

pl ate P/ Iie’?g%g?ﬁéﬁvg. gﬁ%gﬁt g’?%gg%tsté"‘%% t eelgc%eﬁg?i‘%%lg I g%%;{atlison of

Fig. 1 wanterherhyadsenavedd (Beer20shownFsgacez) f Caont Neephad¢r Rwiout

simply fofg{dlastraibon purRo £ - i€ ReL&S 1Pt heplat ¢ RAP~

ses re - 6
15 Cct ober 2004 typically angl ed so as to ensure the crosSing o?:%tehéa screws
| 0 and 207etebpreciseebhari P | Proe dger seBha N tyndteo Pee nirachiis .

t hr eaded wngageEBNpdiabie 6CoU AR 2Patbs! S AR HErignphal Nadf i st

screw- 10 once the first screw |0 is conpletely fixe i.e. screwed in the
ver t ebr a TAPARF ofde 1 AéSESsi 13 ofiPdRal PrRheTia2Ey detednshadleg way of
the indi cird 0guthS ahgabdithede £99i8818YS clihgiihedd andatbecp! abpe? P
define a tr[#agaul ar frame (which is well shown in Fig. 1) which iS rigid,

cl osed aftfd otR¥GT PIALRR, SREHFRG MR oRPBRYAT TaSRaAL Yot her. the a
solid nedipperiard lbwsrerteftebdhe Wbetwbgnewdiidi ahofdibr Rasewsek0 and
20 from ehra .V i s opposed., .Each .of the.,three_co ngts_10, 20 and
P/P of H%?%&?ér%n&f\—éhi it e&pl;%s e‘boa-tjhce Eﬁrleg&%dgﬁd‘n@ongﬁﬁggt%o d£’?5wfaﬁ8 next
conponentthele verheberest izond sdrbel ngs phetdsdin placmonsgpthbapidtes.t he

pri nci pl g that hS. MUIGHh .Str er . n,_qpe tyucture.. By

connect i ﬁjg%]wo P%cgréer\?\{rs@athﬁ'hei%f 2§i85'§Ha}I eﬁ'%%?ﬂ)lcf Eg’coﬁagl%os%tf bie t 0°Fr eat e »
such a f RNgwemEhEs2t r R&PGulsnd ddmf i Gueali dA0i s sHued domvBnyant edsalt al | ows
t he anch 'ngr@g%&/@g,i addi tihan to. fi S ing t te PLBR' to

t he vertg{,bﬂr ae V, alﬁd &%fandi%?gven%%%iggigoq%% ofégﬁngl%sgt eogl P

wi th respéiieTErheBEaer Cdiftae, PYeSEheend awbded t e pi satupedcess or
canal C aifhdduis: abavedpiie spinay §@fé’w§h%§1ﬂc&e eeétﬁérﬁi Pél?ér#ﬁ fogy,

i nstance, installed posteriorly (see Fig. 1) . In the case of the uUse of
the anch&fiSRF sGREERy SOPE iSFETG | 13 Hespfake, MPudnieReheodEhe eHPPRET t ebr ae

Vy and Varpi lbeegerigisbre agBkembliigs Do atanaupuierel aberabypath, for
i nst ance { ol {:ﬁé\ﬁ n tthe renoval _of an hernjated disc¢, osteosynthesis can be
[

real i sed By Ley| 3P VeS-g.Paremendgas St VP pP&t SSHa% BRchori ng

two systa@i Setas dIn Fion MayThespl atesB teactert enedcabedkbathedigk

mtersorrg}t |G space 30. whi.ch is .devoid of its natanclgaﬂ disc,_the latter

havi ng bé&en réﬁ?%ﬁ%dwgﬁrgla’i FEP Rt HeRPsUPPRE AL MG WRIFBESr BXEhen

posi tionegkdured to its respective vertebra by way of a pair of
screws which are horizontally spaced apart from each

other. The prosthesis is secured anteriorly of the rachis




- 15 Cctober 2004 the left holes 14 of the plzte P, al ong an anteroposterijor
axis or slightly obliquely fromthe left to the right, as the screwdriver
wi |l be hindered by the thickness of the oseo-tracheal axis (displaced to
the left), before the first screws 10 are screwed through the left holes 14
and into the vertebrae V1 and V2. Once the first screws ap CfCﬁJH% %@Jy set
into the ver%egéae V1 and V. ﬁé g %roperl ositioped usin el r rndicia,
the two seCShd-BEr SIEINF cERHRC uGHorH ﬂ%tt%oF6§cE4téTethe
plate P @pii:mt octhd.vertebrae V1 and V2, which is easier than for the
first screws 10 as t S S 2 e nore,easily inclined from
right to left as thefﬁugﬁﬁgggar%%sggbulg%‘ﬁgv?g nSPCRESHBSET UBPPYRES }gcopi ¢
control cdMensg¥rewsh@xs ob@mgengagdrraﬂe ojemdaeaﬁ.w stireystdd ende2@hof

each anchqiidy S¥ste{R SspkAolBe At fe FI 1 secure
posteriorly at |east to Ifj}l%eoverte ra e gﬁc FELEt BREEENEhe

det er ni nat43HEIF EPetbat 5Plﬁé|1nlc§rldn each of the pedi cI es of the vertebra V

can be realised accopgdbpgrhecR0 h rod, is
then posit] or}ie)d%gorl zont al IBS?e 2}: Jé%g?ggl earﬂh?c}] llffl%t %&t %eﬁ“ol engP

opposi te dEt8Fm ri‘eoa%‘?at?ﬂl séamrs'tsemefsns@m@mdo sanbd aceetben
instal | ed1as- ahede te,f orraywddr {he1¢f or grgRy on trhgir& %{ f%@mebeThl S
triangul ar, fra vgnch |%|gld andlntra verte then
solidifi e&”ttd“’@p“e% and | Erife¥austhgapl aﬁraﬁ,l%r am@dscomwe@glngly
convent i ortna:lwan:e?rmeread:h obtidrert,0 faei | sbahe the engagengnt of fhe @ﬁ%ond
screw 20 itllit leg]re d Criew 19 %EI‘IEOO eni ng 12 in the first screw [0 may,
i nst ead of ~Berng 1 th a HAYESr h THL SCPRYr LOallssgkaxgex hapan
r ﬁt at aﬁ| ythlecmndzade$ca:éml B0 Al &eexheeﬁmeéﬂphﬁ:@] Ialstafmeterﬂl&aﬁﬁy, .
t hrough t an interior, thr that is a female threa
that can bilg% ﬁg gﬁ% %1:59 g e%@Q%rg?fd of PEhE YR c EFF¥Er P 20.
Ther ef or eangh@ ObdlavezoﬁlaltrhEade i tamdh Zﬁwhmheﬁeﬁfﬁn@ l0VEd e fsion
correctio t o] t qber 2004 screw 20
PRt TR AR o the! B Me i pLPREuddRh S k20 | o

relative to,the first screw
slightly & bikey arfft 1Adresngr it obhekehor espkotatsihye thel esdedwaed in
the ball ob thedirss sgéem&g,gatglg Iéq#ga% betﬁ%I gggr)éetbot at to éxl [ gln

t he Iongltudlna%L axis of its hole t NETSECGAd scr 7
is al so cBheEHptaYed POVARGR deté'aﬂﬁr:l@émcg@:lhpemt&germn’qe firksh scu ew 10

i nst ead of hhe thbﬁ@.@ednﬁﬁ@x@rng iz Fpgsuc atf}?é% td%
sel ftapptgCJ nnt go | e t hreads 5(; thi; second scr IOEEZ)% V\Du?v%
thread in ?‘ﬁlé &gl A fi?hgoﬁ ree sWiely B Gpak roiads @@g@g@menher ei n.

Simlarl yaltheughovemnt ideatk 410l dne owdsh Bl Sopae &9{1@@%%?, rég;ubare
self- t appy, %gﬂgiherrmre the first screw 10 coul d be replace y d

t hr eadl| ess P fairCeHat Soul FHP¢Yans] ational Iy insert able in the
bone and that woul dTi#ef i Becandopecirey (20r cegded &1 3etdadappidiBmatosd ts

distal e c he;second _screw 20, It further contenplated to
ulse el onggl:tl{e a%‘?hg%é/éggnénb%lrs o hg?cfgﬁ\é’ﬁl e ﬁﬁﬁiée%estc}?aﬁbeﬁ é'ﬁ(r:lrporferel n

i 11 ustratlidee sELaws 13.)Cm 20, =5 et sasomidhezcreang 0ofis segupt B the

di st al h t he 10
and 20 3%@‘@??3‘3@?&{ VAEIoHRIRE 3008 "Ehe FAde AR 1B B tH 1
transl at i®hallsy i %@Gblﬁ t fBgbgAe. tha saatmea c3ndeethe crmﬁtalmae.mk of a
first onewfedde a8CheM %é&i@eééréﬂubﬁ % %ﬁ%@&%g%@ggh

el ongated. sl ot, through which the dista ce be
flat) of F@OnESREdT afictdis ngpasiter 512:omfd e i zﬁsmsttedsczéexhoala ng

mechani smietaeen gé@fmgdlﬁégétﬁggs ol thg dor t%ﬁ! ateral pin
ext endi ngs from tgg di s end_of the secon anc oring me Cafter
havi ng bestr n%l t h&iGhrghese Sietaln @h@sflslosteml agldnerrber

woul d be w:dihat ethe tsummcmoas @ exbendxbehignd 4 hgnbogy 8 n{,ﬁggfe%ﬁt coul d

anchorin | ocking the distal ends together.

be enbod%ed%‘ c?% g" eﬁ afid %?s}%%a%%%ond" hexe the two screws 10
and 20 are engaged together, to the forces which tend to
cause the screws to gradually loosen, whereby it is

virtually impossible for the screws 10 and 20 to loosen



15 October 2004 anchoring nmenber being L-shaped or T-shaped or defining. a
_bar b-shaped extension. The common feature is tw el ongated nenbers
insertable in the bone and havi ng distal ends capable of being interlocked -
for preventing unwanted w thdrawal of any of the two el ongated nenbers from

t he bone. Although the present anchoring system S has bee inin
use to secure a plate P/P~ to one or nore lunbar (Fig. 1)Q%?ﬂ££E5P§&f (Fig.

2) vertebrag;okhe syst %@r%em %Sgtgswseﬂs t&eéEEHg%eEOdﬁaéf@t

pl ates, for 1nstance to dor so- | unbar. rachis In fact can be used to
af fix var PBE8I6H] eeY's ttl't? v§¢r6w§ Hohedndf 3he BEAYIDESESnERSONY tde he

rachi s. Thersyst em &L d %Q@spsed not only as described above and
herein illustrated, hut_also i hopaedi c, in neuro-surgical,

ot or hi nol ar yngol ogi ¢& , E&@ki | I ef i EIC aRETEWor FBEF cAS dbpRitaiicths.
Every Conﬁh@enéeoénﬂhESaﬁéhOF209 sa&s&erﬁlﬁss wiBe: of tfhé)l Qrfé&%x*é)

material or of .a.material capa ng so .coated. - CLAINB 15
Gt ober 2663812 AT At 1 o Bt 10, CRBGREANG i By 2it: 9BaL’ BoE
conprisinghithsnammakﬁyxﬂmg&gmhnhengcﬁewbEEstmﬂﬂhcﬁﬁvthg @ﬁﬁsnﬂalo&nd

di stal en r ends. hei ed to d_the ect to the
bone mh||gﬁ%a§§5%F§t é%’gﬁz‘ﬁh'ﬁﬁ% %%ﬁ% %5|B°8 o?ﬁﬁgp% rmds bei ng
spaced from each ot Rae V\iihssalsbn‘ew sfl 0antls s gumette zatchipr ipngpwietd®r s.tbei ng
adapted t e ct t ch; in a ng stem
as define ?n %P%ﬁﬁ\ qpmﬁg%gﬁn é%?%@%astékgﬁo 'def?ﬁ%égb o%gga 4
engagenenln@%@ﬁ§efotheonm@aktmgnsamﬁ cntﬁzﬂdxﬁnﬁit(gﬂﬁtuaol i hialtre bhﬁe 3.
An anchorl%@gléy%e@ra%ﬂ%ﬂ{@&oﬁ o gl §Egﬁe%}lr\é!%are@ erbao?&dgnr%olgpgg t

engagemeri neans conprise | nterengagea e thr ans an ena e
t hr eaded HEERs pPEFEidad r cipeR¥NiREG ontharedbui st diawhbktatingi d s8eond and

first anCﬂQﬁt@@uE&ﬂBﬁrSof4 tAB apehenlngseyslenygs gdrbigef-bighl al gh
wherein sajd, mal e threaded means caonprise a threaded section prOV| d at

Sai d di SIAFTE GYSH W6 on HRCAoAsh? nBHBER, CaRdBhers nSSBFPYLPSal e

t hr eaded psm@sgorrmmse lastbmedt@p@ﬁmeobhnq%duﬂgte ned mitngpabg di st al
end of s rst _anchori %bg a ghthrea section beln%Padapted to
t hr eadabl t)‘é{aesféﬂea"st i#ga%% éeﬁp gEPSITAY & nPE3EeERPEs Bef i ned
in clmlﬂﬁbmpbateimaymhéfuged tem ogsedenboahc Berieig NRrdersan CONPELag
respecti ﬁ%éﬁééé?&lﬁ@g sgggggnggregﬁbn%alg fégst scrEM/deféﬂang‘fghg

t hr eaded “Opén
predetermlned angles. Alternatively, a neuro-navigation

apparatus can also be used, that is a computer software
capable of 'transposing digitised data taken from a pre-
surgery medical imagery of the stereotactic space in
which the surgeon will operate.

The obligqueness of ‘the threaded opening 12
through the first screw 10 depends on the angle, that is
on the spacing on the plate P/P' between the two screws
10 and 20 (i.e. generally the spacing between their heads
14 and 24) in a horizontal plane, as well as the
directions of the screws 10 and 20 in the sagittal plane..

The two screws 10 and 20 extend in holes
defined in the plate P/P', and would normally have their
heads 14 and 24 in abutment with the proximal surface of
the plate P/P' (as in Fig. 2, but as opposed to the
schematic illustration of Fig. 1 where the heads 14 and
24 are shown spaced from the plate P but simply for
illustration purposes). The holes in the plate P/P' are



-~ 6. An anchoring systemas defined in clai-m3, wherein said proxi mal end of
said first anchoring nenber is provided with indicia neans for indicating
an orientati on AMENDED SHEET 12 15 Cct ober 2004 of said femal e threaded
means in the bone thereby facilitating the engagenent therein of said nale

t hreaded neans of said second anchoring nenber. 7. An anchgrd m as
defined in claim6, wherein said proximl ends of each of qggcg&ﬁr&g?‘?and

second ancthppji.nglﬁg;r’r‘loa?gléae pbpviﬁled:_dcli\li %hs@z@aghéngéﬁﬁgbﬁﬁﬁbmﬁ t:herrb
t or que-pro ) r.engagi ng_sai i st _and second, anchori menber s
in the bon“gé(?géglgdtll%na"’f%ﬁ?azﬁe s aogg;]%ma%el ﬁ;ggﬁ Bvided-Bf ¥§F’”&eﬁgéd of
sai d firstamdchor pegmienbehe ShraAndardcleongaegnsyst enf ashdebienetd Bo¥eai m 3,
wherein saj I hr, S.Gonpr.i ed. section, proyi.ded at
g L C: gFtesau_ s}c%ﬁgﬂaﬁgh@?n?%%gf%ndl%%&antg&i & iF &l o
t hr eaded nR2FRWcoAPri s a tempheedlppeliingddef (inex. t hsoughed bahl rdieat ably
mount ed i nya-so8%8t eef Lpad ai-¢ di f= said first. anchori,
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menber, sajd threaded section being a : o thr engage sai
threaded SHMEHEINGS BY #Foh&d ridisyindhsda dvf ihedheadady .of the previous

clains, further conptrrhel NBwd LRSS mb y d _proxigal ?jﬂﬁs 0 id
first and E;argiond anchaqri ng _nenbers beiriﬁggggp% ta%dﬁoﬁgaszf? sgp%ér%ta
menber to IRnd WhPSSRHEA Fzaee eWBachr dscoimidctshrwe tacRigthdd in

the bone tlteieby if0rpiggaq tdisswal and red®ked0.ir\Np@REROr iH&Gvﬁ%@t?t as
defined in claim?9 erei n,sai d sypport nenber defines a pair of holes,
said firstCARFRERbRd ﬁeﬁfgﬁ?ﬁli ﬁé’gr?é:#’ﬁé? s1BeitgSdaft sBe@dudxt enck + hEB&gh
sai d hol esrestttédbsai d7 pr exierelbyendspalgagnngosaitthes UppettvaTenberartlj agent
said hole . anchori system as defined in_claim 10, wherejn said
first and%sre%%ndég%chg?F{ﬁSB%?nb r s *EonERFPSF om BaFY proxi FBE eRBEefovar ds

sai d di st alompmesenisai A0di A&l 2aANENDED ShEEthis frame is integral to
the preceding compenent and to the next component. The
triangulation screwing process is a concept based on the
principle that a frame is much stronger than an open
structure. By connecting two screws at their distal ends,
it becomes possible to create such a frame. This
triangular configuration is also convenient as it allows
the anchoring system S, in additiomn to firmly securing
the plate P/P' to the vertebrae V, V; and V, and
preventing a loosening of the plate P/P' with respect to
these vertebrae, to extend around the spinal process or
canal C and thus around the spinal cord when the plate
P/P' is, for instance, installed posteriorly (see Fig.
1). _
In the case of the use of the anchoring system
S to install the plate P! onto the adjacent vertebrae Vi
and V; of the cervical rachis (Fig. 2), along an antero-
lateral path, for instance following the removal of an
herniated disc, osteosynthesis can be realised by fixing
a plate P' (e.g. a "Senegas"-type plate) with anchoring
two systems S, as in Fig. 2. The plate P' is. centered
about the intersomatic space 30, which is devoid of its
natural disgec, the latter having been replaced by a disc
prosthesis. The first screws 10 are then positioned in




"i 3 15 Cctober 2004 ends defining co-operating engagerent neans for
connecting said distal ends together in the bone. 12. An anchoring system
as defined in claim1l, wherein said co-operating engagement neans conprise
i nt erengageabl e mal e threaded neans and fenal e t hreaded neans provided

respectively on said distal ends of said second and fi rStm'afc%HeirQ@M
menbers. 13. An anchoring systemas defined in claim 12, erein sard mal e

t hr eaded ns ri a thyeaded section proyided at said distal end of
sai d secon an%%ggipni&grr%ﬁbe?, gﬁtﬁ \R/%léare a8 disf'éna?gOPﬁr e30e PHESHS

conpri se mostesided Tpehi ay eblighbévy Cdzélﬁquﬂ.gatfsaﬁndthmﬂaifterﬁ]otfhgaib?
. : ; b , ; A . abl y
first am?g@%%geg‘(}{@erﬂhéfi' g;&%&aﬁg%%zse%ﬁ” bﬁénghﬁﬂ%rggr - by

engage sal d’ ed openin n anchori'ng systemas [ _%I aim
13, wher efRis¥NesSs r o ahbesceor@-bnehberdg ashber édtoppared rbopechével y

first andiseeond seroms. vhal di ke shoseian defialndesaldql Risaded, 9peai no.
15. An anchari system as defined in claim12, erern sard proxi mal end
of said fiﬁgF ra]*%&%?i%@ RERbemtS Prey VESFRTAR | Vi @R@ NeanSrcsr the

i ndi cat i ngiagtordcerdvas | @fe Obofpll drbafalsed heedednaegas-tdbddie Pongn g her eby

second. anbor PG AL LI GPORA ESRRGY | T Sg o LERATs UL b | FOEl R 2.
wher ei n sakedond- GpEreéws NG 0ERGAYEHE N CTRARSE CORRLLSR :ﬂl{eﬁ& gﬂgg&ggﬁi&ﬂgﬁd
and fi1at TAnGhoriiy Baitters. G HIEanERS: PR Cepuam e SR} (Ved 1R G o m
16, whereis smsiéemtlmmedosr cohpritiran earngas edos! ok afge s aighAMAENDED
SHEET 1§c}§w9:t2%beéargogé more easily inclined from right to left
as the Jugulo-carotid bundle is not as obstructive. A
scopic control can ensure the proper engagement of the
two screws 10 and 20 of each anchoring system S.
~In the case of the plate P of Fig. 1 secured
posteriorly at least to the vertebra V with the anchoring
system S, the determination of the entry points in each
of the pedicles of the wvertebra V can be realised
according to Roy-Camille. The plate P, or a linking rod,
is then positioned horizontally and transversely such
that its holes are opposite the pre-determined entry.
points. The screws 10 and 20 'are then installed as above
to form with the aforementioned triangular frame. This
triangular frame, which is rigid and intra-vertebral, can
then be solidified to upper and lower frames using plates
or rods, in a conventicnal manner.
In order to facilitate the engagement of the
second screw 20 into the first screw 10, the opening 12
in the first screw 10 may, instead of being threaded,
have the form of a spherical socket that rotatably
accommodates a  ball. A  hole extends, typically
diametrically, through this ball and defines an interior
thread, that is a female thread that can be screwably
engaged by the male thread of the second screw 20.
Therefore, the ball could rotate within the socket to
allow for a correction in the direction of the second




mal e neans include -a |ateral extension at said distal end of said second
anchoring nenber, said distal end and said |ateral extension of said second
anchoring nenber being insertable through said slot, wherein upon adequate
rotation of said distal end of said second anchoring nenber) said | ateral

ext ensi on becones | ocked behind said distal end of said f %?’ O%QFQQ@
menber. 18. An anchoring systemas defined in claim17, 5 di st al
end of sai SCERHORA kT FEnbee dndSai SCTaverdi da cdthen Hpﬁd@ne of

T- shaped) if shapedsardtenr B&B@Wdzcl&s AB1aBehkakt NgreysiLryas define
claim 17, wherein said first and sec nc nEnbers are thread ess
pins or nTEENSREIRR b TRIPET St ﬁl ?%%d defgnedaiin sthenhegdidn sai d

co- oper at iy ehgadeinesit mezes QOprike aadl &néjﬂrﬁéd%ll@ﬁ%v atosakdadi stal
end of said. s choying. megber.and.an o eni ng sal I stal end of
sai d f|rsﬁgﬁngﬁgggngﬂﬁ%g%%?gﬁﬁﬁgbﬁaltSxﬁg Hpped® ? gﬁ(?%ﬁﬂe Cher 8Xdéd
means uporpf dtlze ysengadesemewof20sai d nmal e t hreaded neans in sai d opening.
21. An anchoring sys 2 wherein sai t hr eaded
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& ()- !'jldxkirgaded or self-tapping) at its distal end for
receiving the gecond screw 20. '

It is further contemplated to use elongated
anchoring members other than the above-described and
herein illj.lstrated screws 10 and 20, as well as other
means of securing the distal ends of such anchoring
members together. For instance, the screws 10 and 20
could be replaced by threadless piné or nails that would
be translationally inserted in the bone. In such a'case,
the distal end of a first one of the anchoring members
could define an opening, such as an elongated slot,
through which the distal end (which would, for instance,
be flat)} of a second one of anchoring members could be
inserted. A locking mechanism between the two distal ends
could take the form of a lateral pin extending from the
distal end of the second anchoring member which, after
having been passed beyond the elongated slot in the First
anchoring member, would be rotated % turn such as to
extend behind the body of the first anchoring member
thereby locking the distal ends together. Such a pin
could be embodied in the distal end of the second
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barb-shaped extension. '

The common feature is two elongated members
insertable in the bone and having distal ends capable of
being interlocked for preventing unwanted withdrawal of
any of the two elongated members from the bone.

Although the present anchoring system S has
been shown herein in use to secure =a plate P/P' to one or
more lumbar (Fig. 1) or cervical (Fig. 2) vertebrae, the
system S can alsc be used to secure rods instead of
plates, for instance to the dorso-lumbar rachis, and in
fact can be used to affix various objects to various
-bones of the body, and not only to the rachis. The system
5 can thus be used not only as described above and herein
illdstrated, but also in orthopaedic, in neuro-surgical,
otorhinolaryngological, maxillo-facial and stomatological
applications.

‘Bvery component of the anchoring system S is
made of a biocompatible material or of a material capable
of being so coated.

- 10 -
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CLAIMS

1. An anchering system for mounting an object to a bone,
comprising first and second anchoring members each having
proximal and distal ends, said proximal ends being
adapted to hold the object to the bone while said distal
ends are in the bone, said proximal ends being spaced
from each other with said first and second anchoring
members being adapted to be connected to each other in
the bone.

2. An anchoring system as defined in claim 1, wherein
said distal ends define co-operating engagement means for
connecting said distal ends together in the beone.

3. An anchoring system as defined in claim 2, wherein
said co-operating engagement means comprise inter-
engageable male threaded means and female threaded means
provided respectively on said distal ends of said second
and first anchoring members.

4. An anchoring system as defined in claim 3, wherein
said male threaded means comprise a threaded section
provided at said distal end of said second anchoring
member, and wherein said female threaded means comprise a
threaded opening obliquely defined at said distal end of
said first anchoring member, said threaded section being
adapted to threadably engage said threaded opening.

S. An anchoring system as defined in claim 4, wherein
said first and second anchoring members comprise
respectively first and second screws, said first screw
defining said threaded opening.

§. An anchoring system as defined in claim 3, wherein
said proximal end of said first anchoring member is
provided with indicia means for indicating an orientation
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of said female threaded means in the bone thereby
facilitating the engagement therein of said male threaded
means of said second anchoring memker.

7. An anchoring system as defined in claim 6, wherein
said proximal ends of each of said first and second
anchoring members are provided with a head engageable by
a torque-producing tool for engaging said first and
second anchoring members in the bone, said indicia means
being at least provided on said head of s=aid first
anchoring member.

8. An anchoring system as defined in claim 3, whersin
said male threaded means comprise a threaded section
provided at said distal end of said second anchoring
member, and wherein said female threaded means comprise a
threaded opening defined through a ball rotatably mounted
in a socket defined at said distal end of said first
anchoring member, said threaded sectlon being adapted to
threadably engage said threaded openlng

3. An anchoring system as defined in any of the previous.
claims, further comprising a support member, said
proximal ends of said first and second anchoring members
being adapted to hold said support member to the bone
while said distal ends are connected to each other in the
bone thereby forming a triangular frame.

10. An anchoring system as defined in claim 9, wherein
said support member defines a pair of holes, said first
and second anchoring members being adapted to extend
through said holes with said proximal ends engaging said
support member adjacent said holes.

1i. An anchoring system as defined in claim 10, wherein

said first and second anchoring members converge Ffrom
said proximal ends towards said distal ends, said distal
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VWA ]bC connecting said distal ends together in the bone.

12. An anchoring system as defined in claim 11, wherein
said co-operating engagement means comprise inter-
engageable male threaded means and female threaded means
provided respectively on said distal ends of said second
and first anchoring members.

13. An anchoring system as defined in claim 12, wherein
said male threaded means comprise a threaded section
provided at said distal end of said second anchering
member, and wherein said female threaded means comprise a
threaded opening obliguely defined at said distal end of
said first anchoring member, said threaded section being
adapted to threadably engage said threaded opening.

14. An anchoring system as defined in claim 13, wherein
said first and second anchoring members comprise
respectively first and second screws, said first screw
defining said threaded opening.

15. An anchoring system as defined in claim 12, wherein
said proximal end of said first anchoring wmember is
provided with indicia means for indicating an orientation
cf said female threaded means in the bone thereby
facilitating the engagement therein of said male threaded
means of said second anchoring member.

16. An anchoring system as defined in claim 2, wherein
said co-operating engagement means comprise inter-
engageable male and female means provided respectively on
said distal ends of said second and Ffirst anchoring
members.

17. An anchoring system as defined in claim l6, wherein
said female wmeans comprise an elongated slot and said
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of said second anchor:.ng member, said distal end and said
lateral extension of said second anchoring member being
insertable through said slot, wherein upon  adequate
rotation of said distal end of said second arichoring
member, said lateral extension becomes locked behind said
distal end of said first anchoring member.

18. An anchoring system as defined in claim 17, wherein
said distal end of said second anchoring member and said
lateral extension are cne of T-shaped, L-shaped and barb-
shaped.

12. An anchoring system as defined in claim 17, wherein
said first and second anchoring members are threadless
pins or nails. '

20. An anchoring system as defined ‘in claim 2, wherein
said co-operating engagement means comprise a male
threaded means at said distal end of said second
anchoring member and an opening in said distal end of
said first anchoring member adapted to bhe tapped by said
male threaded means upon rotary engagement of said male
threaded means in said opening.

2l. An anchoring system as defined in claim 20, wherein
said male threaded means comprise a threaded section
provided at said distal end of said second anchoring
member, and wherein said opening is defined in a ball
rotatably. mounted in a socket defined at said distal end
of said first anchoring member.
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