VERTEBRAL 5 | NTERBODY FUSI ON Cross-Reference to Rel ated Applications: Th

pr esent Jol iONn is a continuation-in-part of U S. Pat hgation
Seri al N§P83gﬁ§%§:426, filed February 4, 2000, entitled w@?ﬁ%@%mkﬂg

| NSTRUMENTATI ON FOR VERTEBRAL | NTERBODY FUSI ON. BACKGROUND OF THE | NVENTI ON
15 20 25 30 The present invention relates generally to surgical procedures
for spinal stabilization and nore 'm' M“ to instrunentation adapted
for inserting a spinal inplant mﬁ“ﬁﬂﬂﬂMlem I rvertebral disc space between
adj acent vertebra. Mre particularly, ,uhike aspects of the invention may

have ot her applications, the present invention is especially suited for
" disc space preparation and inplant insertion into a disc space from an

anterior surgical MBTHANS AND RSERUMENVAFIONFOR YERYEBRAods have been
devised for the inplantation of ' (ﬂgy@qgﬁ i\t o the di sc space. Both
anterior”and posterior surgical g\upg?ggc es havglﬂeen used for interbody
fusions. In 1956) Ral ph O oward devel oped a nethod and instrunentation for
anterior spinal interbody fusion of the cervical spine. Cloward surgically
removed t he @rose-Refarensefo Related Appligationsabul ar drill guide with a large
foot plate and pr I, 90 BB nuh@Sh-Bighrt b1, sephesideshichiordr ongs

i nt o adj acent verf’[eé%f‘%%mﬁ@@?}ﬁ"|‘? gﬁ?é‘é’ servelga to maintain l'ﬁgphe al i gnnent

of the vert eSuraeNaneh/498;414, fikdddatbtuaey 4,900 naptided METHORE AMPeri al adj acent

dovel 1 491 AR FRIGMENTTA LIGh BRRAiER TEER AL N8y FE ¥ ow ng the reani ng
process to allow for the passage of the bone dowel which had an outer

di anmeter significantly larger than the reamed bore and the inner dianeter
of the drill guide. The r eBAGKGBOUNP QF THE INVENTION t he dowel insertion

phase conpl etel y_unpr ot ect ed. WO U2/ UL~2235 . PCT/ L) - More recent
t echni ques have Mﬁ%@ﬁ"’t"ﬁ?t?r‘é@ﬁ?&ﬁ?neéﬁé/ tﬁas\&'ref’l%a%\rﬂcgélgg% {l‘f{'rl)fk’J %‘Le]!rﬁ prot ection
for sensitivgatiiistidR afl hords S alHPRG AstRINGPELRhiadapted thr dseing anpérat i on.
Such techniques have been applied to an anterior approach tq the |unbar

spi ne. AR i nimplant waphémihadntervephsnli dispsspasecbavyern 3diacepevedelid: MEe and the

hei ght of the 5 disc space | St ' : bht .

Typi cal Iy) oot diR ek o LRRBGHER A1) FRE SHEL Fol ol e pRELA]

radi ol ogi cal inQxamshRakipeially fuikddbrt dispacedpreparaton aml iirplane guertied intblae fir st
distractor is renoved and a second, larger distractor is inserted. However,
since the podise spape frgmam antrsiogpweicaanpr&ch £ BesPBEmed wi t hout the benefit

of protective gui g, al.QG%Eon nlliDdS HhIGlleR G AledtoP IHeAfhAnRIbREE ARRAS t he
potential for 10 danmage B hélrovascul ar structures a may correspondi ngly
i ncr easeot heddvidee imb thendisqpace dBstk antedor bid miseriat sygioelegpprashesdagoubl e

barrel sleeve may be inserted over t
been u>s/ed for inter%ody 9usions. In {b%@ Ralph Cloward developed a method and

; | moe3eE8BTz46T8 WO 112/ O i 223S METHODS AND | NSTRUVENTATI ON FOR G@

instrumentation for anterior spinal interbody fusion of the cervical spine. Cloward
surgically removed the disc material and placed a tubular drill guide with a large
foot plate and prongs over an alignment rod and then embedded the prongs nto
25 adjacent vertebrae. The drill guide served to maintain the alignment of the
vertebrae and facilitated the reaming out of bone material adjacent the disc space.
The reaming process created a bore to accommodate a bone dowel implant. The
drill guide was thereafter removed following the reaming process to allow for the
passage of the bone dowel which had an outer diameter significantly larger than

30  the reamed bore and the inner diameter of the drill guide. The removal of the drill

T
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guide left the dowel insertion phase completely unprotected.




distractors, with a central extension extending into the disc space to

mai ntain distraction. One limtation on guide sleeve placenent is the
amount of cular 15 retraction that nust be achieyv e the
gui de slé%ggg&gégfnst the di sc space. For sone patients, ﬁgﬁgggﬁ%&%arrm
sl eeve may not be used because there is insufficient space adjacent the

di sc space to accept the sleeve assenbly. Thus, there remains a need for
gui de sl eeves requiring | ess neurovascul ap retraction for proper placenent
and providing greater protection to adjacent tissue. 20 Wile the

above. descr! bed MRRRLAN A GeAINE 16 RTced (A QUEEETha hay bl RRAEE O
reduce the procedure Gt |za Ion o ved© ISt unen

" techni ques, ;br@tdtﬁ@iumes&ﬂmnmtsmdmnofd@yc sﬁ@dmgq;atmmeamaIdbwemberﬁsme adj acent
the disc space, and to |imt the anbunt of vessel retraction necessary to
utilize the PiHredniares havethearaprlisditoan anfRROTAPREAER tq the 4HRPHAPIG: di r ect ed

achi oving the sabitaReyfBpEaSRY R e Rale 198 Bed e BRI Rl 2 T

| NVENTI QN Thdispspasentdistvedts approgihateasorinal nstgthodypianidy, iarfitrdisteitortis on f or
vertebr al |nterbody fusion. I n one aspect of the invention, the instrunents
define a redieadsvilh ahgigisatimyigr By iredologise! expminasion; [tadditional igeactipmn of
cylindrical @néhaﬁ@@%@ﬁrgt BRI ALLSis ikt vl A oAy lsthadBPkhifendgPect of
the invention surgical 1 nstrument assenbly f stracting a spinal disc
space is prdﬂowedxsﬁmatb@p@mﬂﬂmmgmbhuds&a@w$nsgﬂﬂmn$dMmmbmnhehawﬂhaé a

first shaft extendi [ OXI and a distal end and a first
10 di st 1 act ArOCEpv BT o e PSR meikates S oonGRTe B £ he
distal emd Odankdae héxﬁ&va’%&ﬂfnt stth@esfdnasﬁaycuo%glﬁﬁhmolﬁlné&aiﬁﬁe AmRIRiRCt i on
extending froma nedi al de of the shaft. The assénbly further includes a
second dlstrmcﬁﬁmﬁhaV|ng a second shaft extendlng bet ween a proxi mal end

d a di I ef
st ract on hel it O RESEemREChropak ool R b st oM Wer e 1 o

nedi al si de @ftrdchgs aﬁqo@@lerﬁﬂaaé)&enﬂd}ﬁexmmgqhw tAé 8Rc bprek Wl@sintaigui de sl eeve
havi ng a wor ki ng channel ext endi ng between a proxi mal end and a distal end

the sl eeve. ¢ﬁ€mﬂpﬂs@“&ﬁﬂ“@é@@ﬁ@g@ﬂgﬁkﬁﬁﬂ&%@”&ﬂéwﬁﬁtéﬁvéﬂOfﬁmﬂﬁéﬂWH#klng
h | ,of t
cramel RO TS B S RISA I 3

are coupl ed stome%ﬁuantdlﬁdo"u@&tbuhedslbmrmmmtu)hatedmmesme1sqps1ﬁfmgntt hat
allows the distractor driver cap to be side-l1oaded onto the proxinmal ends
of the firstSPasrRdiaceBle dissSPacerdpecertilie tinevepssarblyl dbye thorqregiiiisfer aspect

of the presept i, é}%ﬂie’ s‘i’%waf‘r gﬁﬁﬁg%s@% BUERaaE Rradi fongln rgﬁ%eﬁr{}k%gg

between a pair ertebr ates for insertion o
therebetmeennﬂgnoﬁdMQd@deih@cﬂnmhoddmamkuéms inserting a guide sl eeve to

t he dis space f nt er.i or. approach, the, gui de sl eeve havi rkin
channel 2br ovi di n Pl Beaboy G deschipsLiechiiaies apidyancse Ampsevemeat i SEUQ6sHRdI sc -

space | OC at i @Redudk atter O;ﬁrS&édﬂEb e b? LEGzaRBRGE ithProfedBstriRthidhnLesSiRAgR s N8I ght |
preparing the first disc space |ocation through the working channel for

i nsertion ofredudeithgpotemtpil mddme¢m sensigee lissoe ndjacant wercaxsa;rﬁpacqohmgtqlhmwh
t he worki ng ¢channe irst disc.s e ar i t he
Socond ai oo SRARASH srib el frishietniS i PRER e RRIEN: PBIRRLEDH on of a
second i npl artie groRneintefonds direser tolthig nbdardg@bRidePbE cffe0ses inbihgdd he

25 and instrumentation for achieving the same.



WO U2/ 1112235 PCT/L1S02/ (11111 1 (1 second inplant through the working
channel into the second disc space |ocation, the second inplant being

t aper ed Jdsh a desired lordotic angle between th
endplateéaoﬁghég%ng the plug fromthe first disc space Igngp%ﬁmg?ter
inserting the second inplant; and inserting the first inplant through the
wor ki ng channel into the first disc space |location, the first inplant being
tapered to establish a desired |lordotic amgle between the vertebral

endpl ates. In a further aspect of the invention an inplant inserter is

provi ded. The inplant inser IR | ol der engageabl e to an
inplant that is biased to t%@%\ sg{r}gggzr p05| ti onfoghe i npl ant hol der is

" threadingly engaged in the hollow interior 10 of a driver sl eeve The

driver sleeve has a plastic bushlngéon |ts di stal end that cont s a
tapered portion ofhamesenhigvemionelate o mgt hegyand iRgrymgntaan fRpy o the

- engaged pasiblolbdiihol M drfzpalg& { of (e Rklord RAL: maﬁe@éﬂrég,%?u&apects)
forms, and featur

invention w e apparent fromthe
fol | owi n§ deskh wnf(gnratxon Vl@t ARHWER2B&ralanf@Ton of Slibaridal 2dd tpéred BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 a is a perspective view of a distractor
accor di ng t oMAHIEBEAISCID™Stion. Fig. Ib is an enlarged front view of

the tip of the digty n@ﬁﬁepﬁsp&;t ()E'ttg:m{féifmoﬁ féugélcid(inétﬁmﬁe'ﬂt gAkAbGAEr Si de vi ew of
the tip of the distractor of Fig a a is a perspecti've view of a

di stractor adisioacdngg spmdlachsri #pece aspp@\édedofr hteheseprtéxsmntudpmémt dotractbig. 2b is
an enl ar ged é\;l nt view L st raﬁt or L9 2C is

2
an enl ar ged S Gitkegl SB?fft f"ﬁ‘énql %B%lf”e%%p{?xé'{‘?la?g apd Sﬁlsﬁl ﬁgd ﬁlé‘fail 8'Fig. 3is

a perspggti V@syicew t%f deﬁngié! L s18dcaBY BeipfaRix RAd$ RoMNRE BRfal 85P6The Of t he
present 1nvention. is a front view of the guide sleeve of Fig. 3.

Fig. 5is a fsllSd%han JWecs:frsttdlrﬁerag@r diso bascprejesfiorrpxending frpg a yedial side
per spective w ,Of. UI de 0, 15 aspect
of the prese tt ¢ Wétm | rlilss.lex_nbgy Fisfs mglsu%gp(} yecg%:&sg%é?& HeQird % E&{d

n enlarged éen di stal end

of the gui deshafieRwadRg eI acp‘roﬁh@l erfal. dnEIagilstﬂ énd aﬁ@aeeﬂoaﬂgmraemdnpu ew of
the proximal end of the guide s|leeve assenbly of Fi 6. 20 Fig. 9 is an

anterior to %@tderrg dnfiningealigirackio hpight. s'ﬂ@é‘?%o“éis%%%%ﬁ “bieclf'é?%lf‘ﬂ‘(jht o Fig. 3,
the gui q? @)ﬁ%gd op 1|ay bcsotptﬂé Fé&oﬂ@%ﬂ' nl“d{eeals?etrﬁtﬁyaltse rfl:llﬁl%k h gﬁfdeadl acent
I es ial cros

vertebra and vesse art sectiona
view of t he fese hapiaga Wdikmgghadnehe(tdrﬁhrﬂgben‘ifeen a prox1mal end and a distal
end the sleeve. The first and second distractors are received in the working
channel of the guide sleeve with the projection positioned in the notch. The
proximal end of the first and second distractors and the guide sleeve are coupled to
20 a distractor driver cap that has a side opening that allows the distractor driver cap
to be side-loaded onto the proximal ends of the first and second distractors and the
guide sleeve.
In another aspect of the present invention, a method for preparing a spinal
disc space between a pair of vertebral endplates for insertion of an implant
25  therebetween is provided. The method includes inserting a guide sleeve to the disc
space from an anterior approach, the guide sleeve having a working channel
providing access to a first disc space location and a second disc space location;
distracting the disc space to a desired disc space height; preparing the first disc
space location through the working channel for insertion of a first implant therein;
30  inserting a reamer plug through the working channel into the first disc space
location; preparing the second disc space location through the working channel for

insertion of a second implant therein after inserting the reamer plug; inserting the



Fig. 9. 25 Fig. 11 is a perspective view of the guide sleeve assenbly
during insertion of the distractors into the disc space. Figs. 1lla and 11b
are front_an el evation views, respectively, of a digtfachrke@river
cap for &V&&%ﬁésgﬂe distractors into the disc space. Figs. 12a-12b are
perspective views of the guide sleeve assenbly 150 with an 30 inpactor cap
di sposed thereon prior to seating the guide sleeve. Figs. 13 is a
perspective view of the guide sleeve assembly with an inpactor cap di sposed
t her eon. WO | 12/ (11i223s 6 PCT/L S02/00111 U Fig. 14 is a perspective

vi ew of the gquide. sl ass I s .S LBnone of the
di stractors. P&§U“@gﬁﬁﬁgﬁaéﬁgnﬁ*ﬁﬁk§ﬂéce?b@§$?§§?§ﬁém%§83%3&ﬁeﬂh

© respecti vel yihe@bcdndemplindieing apviedas s@ailisy awetiteddodiost naglt betweenmteed. 5
Figs. 1l6a-16b are a perspective view and an end view, res ec;gvely) of the
gui de sl eeveverEdeaisnyplales; remoyipa HisrPlug SpEsBe 15 fise shace 0°@HeR plit or . Fi gs.
" 17a-17c are r cl.i vy . datai.l Vi -an j ively, of
t he gui de s|§E§§“g§§€%%¥§“§ﬁ§%ﬁ5£@é%kbﬁy‘§§§§‘28ﬁ3@8ﬁ¥ﬁ§h3?@??5@?or. Fi gs.
18a- 18c are ehdpaslspechd fist disevpacd ébcaiibn uhefirsaimblandeingeaperediopsblishel y, of
10 the guide sleeve assenbly wth an inpl ant di sposed adjacent a
di stractor. fErgdrediordoyaengls Eﬂt}yé‘?‘kg‘éé’ﬁg&é’g\ﬁ"‘gﬁk %4nd an end view,
respectively) of j I - ; iit bvawal 1t ihpenot her
G stractor. " Fi gs't SErHEReR o e AR R E i, R T, P
respect i vel yinseftertihdudpsiad émplaeeveddearsngagsablewd athinplaidhatis biaspdde die adj acent

an inplant. 15 Figs, 2la-2 are a rspectiv i ew det al i ew. and end
view, res pecg!is%ﬂag‘?d BT %ﬁi‘ﬁ‘é’l@f E@Q‘éﬂég@%‘ﬁ@ﬁ;}' Wgaﬁe(gmtatg% h%‘:‘%\‘bbng%cf) r

adj acentjpan bPHANsiElISTheldive? e @ Ifasd HPRLIS PEHiA/6n Mi @Wal rktaad Vi ew and
end view, respectively, of the guide sleeve assenbly with an inplant

di sposed adj aonsaxts ataperegipartion dfithg ingdantiheldgntoanexedhe snplEnt oG & thanot her
enbodi nment first gistractqr accoqQﬂng 20 to the present invention. Fig. 23b
is an el evat FOHEPT PPUBOHYR IS THPA N act or of Fig. 23a rotated 90 degrees
about its |ongitgdimaobjetss advanthge? 3spedct, forink gt fenerey bfthe pfestie di st ract or

of Fig. 23b. . o
invention will be apparent from the following description.




Fig. 24a is an el evational view of another enbodi nent second distractor 25
according to the present invention. Fig. 24b is an el evational view of the

di stract 24a rotated 90 degrees about its |ongipsfly QI,“,Ml s. Fig.
24c is aqﬁpgkto@é%d view of the distractor of Fig. 24b. Figs. 5a) and 25b

show t he assenbly of the distractors of Figs. 23a-c and Figs. 30 24a-c in
side-by-side relation. Fig. 26a is an el evational view another enbodi nent
gui de sl eeve according to the present invention. WO 02/111~223a 7 PCT/t:
S112/0111110 Fig. 26b is an elevational viewin partial section of the

gui de sl eeve of Fig. 26 ]ﬁﬁgje i (ﬁ gi tudi nal axis.
Fig. 26c is a left end %m@%@ﬁgw el\s eﬁmwl.e%b. Figs. 27a and
" 27b are a top perspective view and a bottom perspective view of a 5

distracter driver cap according to a further aspect of the present
_invention. Fig. Bigcldisageespediveyist ploh@iFraniangceeiiing te HIequighent inkentione- 27¢ of

PO 2Ta Fig. 20 i3y ileAbrEl RAYA0G) oYM babbEr sty act or dri ver

cap of Fig. 27a a distracter® asse secur&d to th

di stract&r dri velFlgclms@ﬁ eflagged sitléaicv df tha Gipfef the cRQrac&)raﬁF@ daa/atl onal view
of a reaner having application in the present invention. IS an

el evational vi ev'8f 2418 APEFSPRALYG ViROL Ok HFINGRAY 28rryeg o é%‘ﬁ@‘é’t ?ﬁ"‘ 9ﬁ@°pr esent

i nvention F'&eseﬁpﬂvbrﬁ & left end view of the reamer plug of Fig. 30a. 15
Fig. 31is evational view of an inplant adjuster having application in
the present inveffigi2inis akieglarg@@drans view olteyap bbtheldiswiaetor off Figra. npl ant  hol der
according to the i hventijon 32b vi ew of the

t |
i npl ant hol der olf‘gF SEQ@QE{“WG é‘(dﬁdl%ogt(beHBQFIE%S‘PQ{{?E@?VF%L‘;OE%ngl t udi nal

axis. Fig. 33 ispigm %Iaepeaéﬁeamlwe/wewdgﬁxdaale%&eo@hrﬁg%%némérersﬁ&%vmag the
i npl ant hol der of "Fig. 32a. Fig. 34 is a perspective view of wr ench

usabl e wit h pragenbuventionl eeve and
Fig. 4 is a front view of the guide sleeve of Fig. 3.
Fig. 5 is a side view of the guide sleeve of Fig. 3.
Fig. 6 is a perspective view of a guide sleeve assembly according to another

15 aspect of the present invention.

Fig. 7 is an enlarged end view of the distal end of the guide sleeve assembly of
Fig. 6.

Fig. 8 is an enlarged end view of the proximal end of the guide sleeve assembly
of Fig. 6.

20 Fig. 9 is an anterior to posterior view of a guide sleeve assembly according to
Fig. 3, the guide sleeve assembly is positioned in relation to a pair of adjacent
vertebral bodies and blood vessels.

Fig. 10 is a partial cross-sectional view of the disc space through line 10-10 of
Fig. 9.

25 Fig. 11 is a perspective view of the guide sleeve assembly during insertion of
the distractors into the disc space.

Figs. 11a and 11b are front and rear elevation views, respectively, of a distractor
driver cap for driving the distractors into the disc space.
Figs. 12a-12b are perspective views of the guide sleeve assembly 150 with an

30 impactor cap disposed thereon prior to seating the guide sleeve.

Figs. 13 is a perspective view of the guide sleeve assembly with an impactor

cap disposed thereon.



i npl ant hol der shaft of Figs. 33 and 32a, respectively. 25 Figs. 35a-35c
illustrate various steps in |locating and marking the mdline of the disc
space at \@0%%1.2‘391 vertebral |evel. Figs. 36a-36¢C iIIustrpéﬁu @Vdo%s steps
in performng a di scectony at the subject vertebral |evel

perspective view of a starter distracter set with various si zed 30
distracter tips for use therewith. Fig. 38 illustrates insertion of a

di stractor/gui de sleeve assenbly into theedi sc space with the distracter
driver cap of Figs. 27a-27d secured thereto. V1' O (12/00223s

PCT/1 1 SU2/f1 (1(! f?g P4 F'aq]el Serl Vel Wk Bﬁfhgs’uldé%%g% ﬁ%er‘%llyl ?{ ?gl%gﬁarﬁh%Pve into

t he di sc space usi"hg an ‘I npactor cap. Figs renoval of a
~ first distradisposed boond bfehgdistdactsiseeve after insertion of the
di stractor/gui de sleeve assenbly into the disc space. 5 Figs. 4la-41b

il lustrate reaniHigs-dpi |5§ta“i HPRATERSCUY YV ENg AN FB‘%&FW@FFSP‘FF“WF\‘@( ofitbe syigace

~ through the guides #-rﬁ)?y@n ractof EfiARdl | lustrate insertion of a reaner
plug in the rearre Ir'st inplant Tnsertion |ocation and ream ng a second

i npl ant bBnserti ofigt.d6atlbbard mpdripecdiesdewpadan ehd vieghrashectigeliydef the g@de. 10

Figs. 43a-43h illustr ecurerre t of an inplant to the inplant hol der of
Fig. 32a usi %evfﬁéseﬂ}bl? %‘Pl 4reRE & sfﬁoﬁféla% S0 @Stchf‘ﬁstrate insertion of the

i mpl ant into thegseqand i aRl ARks fe@ﬁ@‘er\tlé@ndétﬁpﬁEw(%ﬂd'eﬁd V&, %s?@ctﬁ@l@v
t hrough the gui de“sl eeve. Fig. | ustrates i nplants inser i n
di sc space ametgheiefSlcpm assmblaMIthlfstalpoimm@radmdmtahbsthnd i npl ant
| ocati on. %.JZ/ J% 323 PCT/ 1i St112/ U01 01 9 DES ‘ﬁ ‘:I E1 I?EFERRED
EMBODI MENTS For bR 1515685 RSFSASFUVOY FRgdehhl! VIRWAPE £9) dieNy aspectiygly- o
principlies Oﬂhetghﬁielslwwlsls&ﬂblyf»\ﬁlfrﬁzhﬁ'ﬂﬁﬁaﬁlbﬂdlsbofh@"ﬂd}h@eﬁf&dﬁstia@tdr he enbodi nent s
illustrated in the drawi ngs and specific |anguage will be used to describe
the sanme. It wi|FighdParlfpateessppelverdesr sansod andaieyn despeet edit pbie@videhe
scope of the terations and further
nodi ficati ons&'{w%glsﬁ}n%m h%g{l rggﬁggrébe@. (?ggggm @gt(r: 7T urt her appl i cati ons of
the principles ofigt.lp@ai20ventd serspestivd Viwtahatednd hieneidspdrtively, efahé gige at ed
as woul d nornally occur to one skilled in the art to which the invention 10

rel ates. Theslgaveaessmbinyihgireamer disposes adipcapttande@laghd i nst rument ation for
performgg vert I p I C of

the pr esgnt [ nv?ﬁ I@grllh%g@&%oa&}’er%}%ﬁ 1%’\82\&&&1{ hg\? dh 8%“2”89%%%@%?%@ on,

the instr un%tgumadleamﬁedﬁblglmam oepdidpesediadjaace apamplaaul arly useful for

anterior |unbar li«‘igg %rzgg%laf usi on.

re a perspective view, detail view and end view, respectively, of

to the

the guide sleeve assembly with an implant disposed adjacent an implant.
Fig. 23a is an elevational view of another embodiment first distractor according
20 to the present invention.
Fig. 23b is an elevational view of the distractor of Fig. 23a rotated 90 degrees
about its longitudinal axis.
Fig. 23c is a right end view of the distractor of Fig. 23b.
Fig. 24a is an elevational view of another embodiment second distractor
25 according to the present invention.
Fig. 24b is an elevational view of the distractor of Fig. 24a rotated 90 degrees
about its longitudinal axis.
Fig. 24c is aright end view of the distractor of Fig. 24b.
Figs. 25a and 25b show the assembly of the distractors of Figs. 23a-c and Figs.
30 24a-c in side-by-side relation.
Fig. 26a is an elevational view another embodiment guide sleeve according to

the present invention.



15 However, the surgical instrunents and methods according to the present
invention are not limted to such an approach, and may find application in,
but with hohtation, lateral and anterior-lateral appr t he
spi ne asq&épkb’ 'so, the surgical instrunments and nethodsﬂgﬁbﬁﬁé%%Wesent
invention may find application at all vertebral segnents of the spine, and
in areas other than spinal surgery. 20 Referring nowto Figs. la-c) there
is shown a convex or first disc space distractor 50 according to one aspect
of the present invention. Distractor 50 includes a proximl end 53
configured for | nt I nd .handl es .(not, shown)
used in operati \?ﬂg'?r%?gg%%\e@tgﬁg?qg&éépgﬂg Sﬁ&gﬁla ttﬁ%gmp%“jc%\lenoggﬁ%\nhpﬁ a
 distractor triomi&0 dagrdebabaut lity$drgabedalemiyodi ment, shaft 54 has a hol | ow
interior and a 25 clip hole 55 comunicating with the hollow interior;
however, the prdd8mociihglehtsndryiay ebthe gutdssisese akkFig 260 i d shaft 54. Al so,
" while an integrat - bly
attached to sha?%gégég%ﬁgﬁgh%ﬁg%@ﬁ@%ﬁ%Pgwg??ggﬂggﬁgugg%ﬁo?g&S%B%§Vé?%closed
in U S ¥$at ehstradppldrieetdapncending ted fuvEEHBPe AND theNTESFSOMaMEATINON FOR
VERTEBRAL INTER?QDY USI O\, Ser.i al No. go %9/2 7,917, filed April 7, 1999,
whi ch is incor pdi&tdd 'heroshsasoralvmeiaken throyehding 27¢24¢ of Figet & naf t er
referred to as t y t i JOLF. j i in5,desi gned
such that it canﬁ%'ez@ﬁggpi?ttéﬁﬂie#lévgggﬁlag?{égggé)ew ? Sﬁé‘g?’giﬂegﬁépgﬁ?? %'szﬁa'v\or ki ng
V1' O 02/ OG223s g A8RhuBE 4 2listriatsof dskemdblytseaned trthb disghttordives esp Hikigs.| b) .
More specifi géﬁ, distractor tip 56 has a rounded | eadi ng edge 62 that
extends to 6%%' ng inclined surfaces 58 and 59, Wiich in turn extend nore
proxi maldy and Hignd ik ah elewhﬁhaﬂ&wfhyemeamaﬁngagﬂfdaﬁ&] fthé B8 60 and 61,
respectively. Extendi ng between planar surfaces 60 and 61 arid proximl the
rounded ti p 1B®niPR opposite convex surfaces 64 and 66. Planar surfaces 60
and 61 extend i n. ubst anti al | rall el aljgnnent. al ong . .a | ongi t.udi nal
axis A of di strar}:é 'o@dgbénaﬂ%v%g?%lln@ea 8% Eﬁ?eeﬁlugﬁ%%oé%%\{/\%@%’Fhef?s@ SUITE pe
under st ood tpredentifeentiog) i ned surfaces 58 and 59 cooperate to aid insertion
of the distractor tip 56 into the disc space and to initially distract the
di sc space to atFig.S481ds lefiendeigynef the reanfer plygsaf Fig.d0ract i on height 72 is
sufficignt, furtdher - - e eayrned out
o accoml | sh | tarant o EEMIRRa g P AR uhlahelyRlet e W Ra TR BHLET
descri bed i prebetiantentioh. i S contenpl ated that ot her known di stractor
configurations Epyﬁ&e,substituted,for the sane without deviating fromthe
scope of this i U@t &ran elevapapa vigwhef aopiant bpigsr acegrding toriks rresedt shown a
second di sc jsRagsy.di stractor 80 according to one aspect of the present
i nvention. Distractor 80 includes a proximl end 83 configured for
engagenment wi t h FeprdZbm aroelavatipoa lvevantithh ampllaeshqldeytof e @R rotdedd@ft 84 i s
joinedH%1th¢f distractoh gig.B?. In the illustrated enbodi nent, shaft 84
has a | oWCRiGEERTo8F 1510889 8%185 communi cating therewi th. Vhile an
integral shaft G angs ALAPvALRAISHOWDS alGREr F&vERYT B&iViRFMEARIpYanahbiAGhed to
shaft 84, as simlarly described with respect to the renovable attachnents
di scl osed i @f 132817 patent application. Simlar to distractor tip 56 of
di stractor 50, distractor tip 86 is .designed ch,that it can be inserted
in a disc space%lf%%ésl% %B?rls‘%ehcgée Pevy a\/\%rf%ﬂh aggs‘Ythat@F ool HS‘?‘@H‘S?Z' (see
Fi g. 2b) thainpiaft lslédrahatbbyFighes3smbsbantipatiively.he same as wor ki ng hei ght 25
72. More specifically, distractor tip 86 has a rounded | eadi ng edge 92 that
ext ends?X o oppogi‘g‘fg:‘%/“n%ﬁcl‘Héﬂméf‘u\‘méé‘e%mdﬂ%ﬁ“ag apghmapking ﬂ?et@ﬂﬁf}e xhend nore
proxi mal |y Lt i.al |y planar opposing surfaces 90 and 91,
respectiveI?ﬁggp%%ggagﬂ%%gigga%%qgﬁ% 91 extend substantially parallel to
I ongi tudi nal axFigsB3@i3ati idtsteaat wiriod steps idektfommingiaghdcedtdmytaheesbigieseen.

Ext endi ng betmggq EI nar surfaces 30 90 and 91 are convex surface 94 and a
recessed ar &5tehsgl! by opposite concave surface 96. Along the distractor
"shaft 84, theregj ' - : o ' t to and
coplanar with C§#§§3§;iﬂ?gg%g“ﬁ@ggﬁﬁgﬁéﬁﬁfg§?p %%Q?%“gg?ﬁﬁg%gﬁgoncave
V1' O 0B00G2 2BsraGivipd 8t hsel thardwith0 11 surface extending along the | ength of

di stractor 80. Ln illustrat.ed odi nent,. .surface 98 has s]. ot 87
forned therein Lgtﬁ‘régﬁflgﬁ?‘ieﬁﬁ’seﬁt‘f’ﬂof frﬁrg‘sﬂﬁqt?gg\?’fi‘?‘lﬁﬁer"ie&sse&? T Hug {%e #C however ,
it the presgpdceiwithant U@Ga@bﬁ&i&%ﬁﬁfﬂ#% 092-278 Wchfbdthatib. 84 and a shaft 84
w t hout slot 87. As explained nore fulTy bel ow, concave surfaces 96, 98 are
5 configured to receive convex surface 64 or 66 of distractor 50 to reside
therein when distractors 50 and 80 are di sposed in side-by-side relation.
Concave surfaces 96, 98 also partially define a working space that all ows
operative procedures to be perforned therethrough.



It should be understood that the inclined surfaces 88 and 89 cooperate to
aid 10 insertion of distractor tip 86 into the disc space, and to distract
the disc g d maintain disc space distraction to at ight 72,
72' . To fﬁ&?’%@r’ﬂg"ld in distractor insertion, in Fig. 2d thgf/z&?zzmrs?ﬁom a
distractor clip 75 having a cross nenber 76 with first clip nmenber 77 and
second clip nenber 78 extending therefrom Cip nenbers 77 and 78 are each
received in a correspondi ng one of holes % and 85 to couple 15 distractor
50 to distractor 80. Cip 75 prevents splaying and maintains the relative

posi tioning of difl saahQhefse iy ik BideRRLL R0 M@ FRE WlgGnspace. ! f

first distraction®eig I's sufficrent, er procedures as known in
" the art may ihegtdreagar ned out to acconplish inplant insertion. It should
be further understood that second distractor 80 has a second width 74 that

is less than a fFEst40ai49e nilustratsrrempydd of o dirgfidistiagior fiomsihe ewysesleeyecaftery, but
" without |imfaLi i 100 . . Jormed wth heights
72 ranging ff%%*@ﬂﬁ??%%% ﬁ%&wgﬁg é?a Iy%”ﬁgyﬁﬁ?tg%%8$§?ﬁg next sized

di stract 6r i ncr eEpestlard ldebustmmpasamimg2rfirst ingl aranesion@bdaeon wathe discons and
may be provided %ﬁlg%ng as. the working distractor height provided

appr oxi mat esSRE& MHPURD D& LWL §6EVS n a normal spine and acconmodat es

i nsertion of an plaRtaohill&ubR&nstith SPRAREMESPITR Lk YdneddfSGH bel ow.
Referring now to %Fg. 3, fhere ig shown a qui eugleeve 16b tﬁgﬁbpggusefm
with the di sinsertivoicatth ambre80ingesecondachpidnd weertiGuilokatish eethe disOOpdras a wal |
110 defining,a m%rhin dcgannel | 30 having a figure eight shaped
cross-sectipﬂ"?%ﬁd.egﬁ ®XfeMdi ng in 30 a substantially unobstructed manner
froma ppoxi mal Fig@l 48223b 9l @ udieSealreBit oF@ft implaEibahd RN GoRELST IHpPer

wi ndows 106 and 108 formed in wall 110 on at [east one side of sleeve 100
f or engagenedia wyngithe diviraleevool to renove sl eeve 100. The w0 02/ O&R23~

12 PCT/US(12/ 1113, 1 sleeve 100 al so . ncludes.lower el opgated. .
Visualization w a3t BRFab gty el s I s R inerionan

el ongat ed sl wkatichlinebd dncipage decughied guidekleslew 112. W ndow 112 provides the
surgeon with the ability to visualize the instrunents inserted in guide

sl eeve 100 as wefig- 4xilupgatepiamlagsingetedialodhe dise prace abihe live impleptal ~ S

bodi es, (4i t hpuks, Iy ﬁpgﬁj ' ument ati on from gui de sl eeve 100.
The reduce mﬁ%tﬁﬁgk éﬁ%%ﬁé 1 lgﬁﬂ%%EB@he use of one w ndow 112 for

visual i zation of inplant insertion into its respective bilateral |ocation
in the disc space, and separate w ndows al ong each insertion path are not
necessary. However, it should be understood that any nunber of

vi sual i zati on wi ndows and configurations thereof are contenplated 10
herei n) such as those described in the 917 patent application. The present
invention also contenplates that covers nay be used for visualization

w ndows, as described in greater detail in the 917 patent application. At
proximal end 102 is provided a flange ring 1 SS. Flange ring 1 SS

strengt hens sl eeve 100 and provides a |load transfer nenber to facilitate
transfer of a driving force 1S to sleeve 100, as described nore fully

bel ow. Adjacent distal end 104) the material thickness along the exterior
outer edge of wall 110 is reduced in order to provide a reduced thickness
wal | portion 114 and an opposite reduced thickness wall portion (not
shown). The reduced thickness wall portions define a snaller
cross-sectional area for the sleeve 100 as well as a reduced wi dth
extendi ng transverse to the 20 |ongitudinal axis L. The reduced
cross-sectional area and smaller width of guide sleeve | 00 reduces the
anount of vascul ature and neural tissue retraction adjacent the disc space
~that would otherwi se be required to place a simlarly sized gui de sl eeve
w thout the width reduction. Distal end |04 includes a pair of flanges 118
and 120 extending fromwall 110 2S on opposite sides of working channel

" 130. Flanges 118 and 120 are configured to extend partially into the disc
space. Flanges 118, 120 are each forned by and are an extension of the
correspondi ng reduced thickness wall portions 114 descri bed above. In a
preferred enbodi nent, flanges 118 and 120 do not provide distraction of the
di sc space but are primarily provided to protect surroundi ng vessels and
neur ol ogi cal 30 structures from damage during the procedures. Since the

| ateral flanges do not provide structural support for distraction, the

mat eri al thickness of the flanges and adjacent side walls may be reduced.
Additionally, distal end 104 includes spikes 122, ~'~"0 U2/ 111~223~ 13



PCT/U SU2/ 111111111 124, positioned between flanges 118, 120 and a third
spi ke 126 and a fourth spike |28 positioned opposite spikes |22, 124

bet ween f, 18, 120 as shown in Fig. 7. These spikes A ged into
t he bone\éﬁ%gﬁén%éjacent vertebral bodies to hold guide sfgﬁyggﬁm 0in a
fixed position relative to the vertebral bodies. 5 Referring to Figs. 4 and
5, guide sleeve 100 is shown in front and side views, respectively, to
further illustrate an additional aspect of9 the invention. A proxinal end
102 the guide sleeve 100 has a maxinumw dth W1. At distal end 104 of

sl eeve 100, wall 11 ) i s 114 and 113
ﬁEB@%IPTi@M?@TH\EWREMEW?E%O?F%N&I 2 113

defining a wwdth W2 that is Iess than width
“are preferably not entirely flat 10 and have a slight curvature. Side walls
113, 114 provide_a reduction.in |1 thickness of | 1. 110 and taper to the
Cfull wall thi cknE%fst_E’SP“WBf‘iS o Pl W AF ARG O TSP GP S Ies 113 and
114. The redyfbhh, rdlerdhe Bilafowsd hadel® tﬁ@&ﬁs&ﬁﬁénffshﬁusﬁma%t&fdré«ﬁ%%y' ature
and neural tissue retraction in the area adjacent the disc space. The
desi rabl & r eanfcspeoificilanguagt will be used ongeserieatie samdr Ttiwitl nevarddlest bon i n t he
required 15 strength,of the. devi since distractors 50, 80 are used to
di stract andu?rJae’lrsf’i?%(mthehrBﬁt%‘lopé)gﬁeosf‘fo% Ofﬁh%IWSP?%rbﬂsa’{Eer%d‘i“begd‘?%é't‘ d of
the extensi ogitertions i€ fifrtheneegifitddons 2 theaflugtatediedeslceenm R furhger e are al so
shown in Figs. 4 and 9 a first working channel portion 107, defined about
axi s L1, andapplisaiéasns®f thsraeinaiplestod tireinvendion jap Hlupgsted der¢inbeingbout axi s 20
L2. These woy ki I . itJ d.on either side
of Iongitudi%alaggggaﬁpgku@ﬁ%@b§ﬂ§8%87$H%%§kﬁ%8ﬁ@ﬂﬁﬁvbggﬁn% ﬁgp“gpﬂﬂ%ture
separ at ilag weideésng channel portions 107 and 109. Wrki ng channel portion
107 is that portion of working channel 130 about axis L1 between
| ongi t udi nal axi $he Prasft INYERLD Telaiqsde meliody anyl wstramenfatian weperfarpung
Simlarly, bR i RORBEREFsRAT Khegs h tJ - i ng
channel 130mg%out éx?g ﬁglﬁegmggﬁgpéﬁgfﬂglng%qggﬁék@Qgﬁ%mﬁﬁ?i é ?urface
116. Thus, wmakhag @hanned cithor slboner ih @@mbindtidfIhaimstrsmisst amd malhbys equal in

area, and each has a truncated circ shape,, with the truncated portions
of each worKk ‘ﬂogﬂiﬁﬁ@Pmfd@“ﬁH@”10§a%€é???%ﬁ@@”gﬁ?éE@ﬂng’é“&ﬁother

Referring nomokevdr! e séhgichliRERurhéntd hldiRethadL g Stor P HVERicH Feve
assenbly 30 1goﬁ¥ﬁatef§§ﬁhde; distractorg 50 gnd é% éﬁgg%géﬁHu?@(?%ﬁﬁorking
channel 130 wfdt ligniteddo siadhaaneapp@®@ci,rangd imy-fingd-applientioslimtbiuo with@itdimigtipoy s 50,
80 reside within sleeve 100 with each distractor sufstantially occupying
21 or s por et 2B S5 GeT RRu GheroRg O HLinB P RE gl o Al Bl

PCT/ US112/ 1%&&1@%4%%@%@%@@@@@% RAEAG Y BFd apslichO8h AfalMREKbAD
channel 130. Each distractor 50, 80 extends from proximal end 102 to distal

end 104 of t¥8mgnis@é the spingeantipn arqap ggethan aginalsdrgesy.i n the form of a flange
ext endi about roxi.mal--end 10 f. ide sleeve 100 .and contacts a
drivi ngggap posi‘%lgfgﬁg1 r?cén iFé%eSr‘ g?:'t% b‘r%%r%éb;g‘%é“%‘ %?\O"c‘)’%gf tl'fsgd"gc fitain the

rel ative posditiranirsg doesrdmgro sSheaspect bb thegpresedi BitvEmidn0 T stPRtor$0 iAdlida’g
insertion of assenbly 15U. Referring nowto Fig. 7, there is illustrated an
end view at POFHNal &R 53 ganftguredfer gragagemeR) WMitocoaneti gl @plstiapd bensiles 50 and
80 in side-by-st L] I GUl S - qf: di st ractor 50
i's recei vedb(\x/l‘\,iot§ @ﬁ'“@g%@ébgﬂﬁgﬁ/ﬁ%ﬁ gw&(‘b Higé %%{g%rlggﬁl%ﬁ §‘gf183;"{1 g%% th al so

i Il ustrated distrachorgipitevip thedHoswetedxontiddoner@ Gshaft Sditmt 6 hotlow itegoradias
coexten %ve w th concave surface.Qﬁ@%o forma concave surface that extends
the I engh IR B CUPEBRIGHngOViFrile hEURY stlerier PSRV e aTestT ABRBHOO has a
radi us of cufiyPtdhtnplattd@bolidSshfi 3k enaR, WhAbak iniOR8l dhaftfand h@ad@ir@ﬁ'ﬁ&“ﬁ{ of the
cage or inplant to be inserted into the disc space. For exanple, an 18 nm

"~ di anet er i nplead b6 maylierremovabdy atfached @ sHaft 64 aOnesudirehmyable agachadnuis of

t R of £ . i stractor 50 i f i de sl
500, there iBonapiydisciaRjn ChShiet WpBfseiog OSBRI NRe Sorking -
channel 130 AHTRIGMENANTIONOFORIVER TEBRAS AN TERBODY FUSRIN, 3etigNSO0. The

cylindrical morkin% space includes that portion of the working channel 130
bet ween3¢ on Q¥ 75U/ &@és”tﬁ%l ¥ %awdichnsingerpagdted hereindly refieeeng@ingts de sl eeve

1 00. Thus, t i ies. tantially all. of . KL channe
port i on 107, At (eSRRRRTERREGIS WS 0T PRI A iebBicuitnd) DsBre PRl 168, “he
area of the desightdsuchfthdt neaivbe kisegedinandied spaed ol earablifiPa A€ wotlesly by t he
cylindrical working space is indicated in Fig. 7 by the hatched area A and
is hereinafter referred to as the overlap region. This overlap region A
al l ows operative procedures to be perfornmed in 25 the working space

adj acent the distractor 80 using conventionally sized tools and inplenents
whil e providing a guide sleeve 100 of reduced overall w dth. The anount of

. Y




WO 112/062235 15 PCT/1JS112/11111110 gui de sl eeve 100. In one enbodi nent,
there is provided adjacent proxinmal end 53 of distractor 50 a | ocking
segnent | d with and extending fromthe distractor Locki ng
segnent fﬁ@“&@@ﬂg first projection 142 and a second projeg?ﬁ@%b‘a H’First
and second projections 142, 144 are received wthin correspondi ng notches
146, 5 148 defined in concave surface 98 of shaft 84 of distractor 80 to
prevent rotation of distractors 50 and 801 th respect to one another. The
present invention also contenplates other nmechani snms for engagi ng

di stractors g aifbndRidnP7P{RYY. 16R MblARLRLAL ) N einddd"
exanpl e, the abpvendeg%ribgd dp%trgctof ?F?p 7&L§§H%§895§8§9551§%ﬁ%?e t he

"~ distractors Beding@dgog2thacexterdst@opmsingiibclined sofiies3B ahé 89,twitaéh fnhernl0
distractors 50, 80 may be inserted w thout any | ocking mechanism The

pr esent inveﬁ?#%ﬁm85H¥QWﬁFQW@§d#ﬁﬁ?”386@§§“W6H¥H@“@F§@°§B&&§ﬁﬁé%6%ém%tofore

" been provi de@_l,tﬁ(sgé&%l‘y.sﬂitgrilcﬁﬁé bét@/@é}{‘%)lghkﬁ’%uﬁﬁfésrﬁbeahgfé?raﬁ?ﬁ‘f{olxlm e b€

further described herein. The Use of 1ntraoperative tenp es fTor providing
access t@ thwugdilgtlizperw dpposicoanvaixsurfaecsartand®6e exanpl e of a procedure

for gaining accegs to the disc space is disclosed i .he " 917 patent
appl i cati on. Ano? %B‘r‘r SP@%‘P?H&@“%&&F@B& Hy? f‘g’éﬁmlﬁfﬁégarﬂm ai‘%‘?fﬁ?"éf‘@“g a
posi ti oni ng RAGiisA 2%RICBI A iRl AB defhd8ki fSAhE e b, rIE‘Sﬁo%F]d b&
initially distract the disc space is the surgical technique brochure

entitled Redurdssiamdghpythe ingkinedsvsiaces 38amdSQisoppirad t nidliggetidnyofShé anor

Danek, said ] i ncarpor at by. referenc erein in its entirety
(herei naft er 8% ﬁg%&(%gﬁ)e%e%&%g R Pe .ng)éc?ﬁgg g(bmé}ag%' éjﬁst”aftn§8 ¥ oRecarey ]ez_‘St a
cont enpll@t eshdigie 72s éf Anrddispiiod dkighi7Dis seffltint, FLARGPI6QAufchs BRIWH A access
to the disc space in conjunction with the procedures and instrunents

di scussed belMBRITARNABEN BE errEed ouldo aerespliskimplant insertione While a pesifienpl at es
cont enpl at edg; 1.1, ' n | a nt of.inplants and
st rument o havicns et Bleresliedh BRLTAE R RARL) BPS G R i Bt er e
25 enmbodi mentonfigerpbad sy be eubprimwiddestht aime withody devadting TRt ScdjR\ofNg

di aneters rarﬂl%i.n? fromlémmto 24 mm it is contenplated that other

di aneters of! 115 N"and tenplates for use therewith may be used and ot her

shapes, [such as,RQ“thrin .ﬁoklpt'thiég g}—%g%}:@% sRSHAY %g@%isggﬁ%gg%gégr ﬁj:cess to

an anterior portion of the spfn um 1S ac met hods.
Bl ood vesselacondangtoout aspeyt affike prosdnajnvesticn. disaactoriD inckad okingiieof are

nobilized to prQavi de s e for bilateral inplant placenent. The tenplate is
inserted i nted‘atg(r}ecoﬂﬁa@)%gﬁ?f eaa%/s'&m?@awaﬁf?mep nghions andhagdiecs s shamlacent a
di sc space. ARRafi 89/NGhiRed m%?ti%t}agtoﬁ)%@@.sw_{h%%m&aﬂejd &%6&%%@,&%?@?40“ the

tenplate is selected to correspond to the circunference nee
bi | ateral plhaeemeHowdrtedonandra hefle 8 hpdramusicathvy therepathi Witidd dnyinteptad skafea of

the te ate ql | r Qxi es the area,needged, for placemen: f the
gui de rsT? d()aevean ihg%f%%éggﬁ%r eelacrrl:,g oy eé%m?@fy %WS&?P 'ior‘?h?'irt)éfi’ af.Slmlﬁanys

cont enpl at ediebdrited avigiiesicslogRy Rnfovable afeathaA Rl difgsed fffte! ‘v1PSudtied, and
tissue to the surgical site is retracted by other neans while the disc

space is di SAPPHeAtER Bymiirde distadextimdb ahdisgmioriRedisurgiontip Shisdesigurdes ar e
t hen perforngg, i &R | - - [ t di stract.ers .50, 80 as
di scussed bel ow V\At t h%’uté\@ﬁllé%%gflﬁg%gs‘éiSgges[{}g%e@?éhﬁgﬁétrvﬁr gt%sﬁcac.’n 9, a cross
section thr digght g2 @e BigeZb)ehat Qprefeiritly thesubamitalls tHdsahi@, as&fbrkiﬁgw@ﬂt for
clarity,.is ﬂr?\)fi ded. ,fSI ?evg_ 100 is inserted jnto a di sc space
25 . More specifically, distractor tip 86 has a rounded leading edge 92 that extends to
opposing inclined surfaces 88 and 89 which, in turn, extend more proximally and
blend into substantially planar opposing surfaces 90 and 91, respectively.
Planar surfaces 90 and 91 extend substantially parallel to longitudinal axis B of
distractor 80 to define height 72’ therebetween. Extending between planar surfaces
30 90 and 91 are convex surface 94 and a recessed area defined by opposite concave
surface 96. Along the distractor shaft 84, there is defined a concave surface 98 that is

adjacent to and coplanar with concave surface 96 of distal tip 86 to define a concave



bet ween two adj acent vertebra V 1 and V2. D sposed adj acent gui de sl eeve
100 are vessels 560 and 562 graphically representing portions of the aorta
or vena erring to Fig. 10, a cross-section throu 10 of
Fig. 9, é33QE%BO flanges 118, 120 on gui de sleeve 100 gg{éﬁgﬁpﬁgb t he

di sc space where the surgical procedures 15 are being perfornmed. Flanges
118, 120 and sl eeve 100 inhibit contact between vessels and tissue
surroundi ng the disc space and the tools used during the surgical
procedure. Spikes 122, 124, 126, and 128 may be inserted into the bone of

t he correspoggidee ey@ﬁ&ﬁgwn RIch¥n dh oféﬁ%sraé{@rrsm%tﬁ@mu&rﬁ&ﬂemﬂwlﬁmmS are
usable with gui de sl eeve 10 8 and distracters 20 50, 80 di scl osed hérein and
“also within ﬁm@wﬂﬁﬁhﬂhgprabﬁsmdéﬂwnamL@?Wmh@amm;wnh@wdhwwmehwhﬁﬁobf gui de

n che 917 BHGH: BB ORR AT o RBD cEBGe e SO B FHORe

skilled in tmfta&twhﬁbu@/@lo@mtheep;sm@dnhowmp%m rcsh@w%urfdces@&@@ra?@nce
with a preferred nethod of using t paratus of the present 25 invention,

ref erencé wi Fonfigyredde rengive CtODVQXI s aceﬂf @l‘rﬁﬁ)@fwstmtor I5A t¢-regide thereinivhes| eeve

assenbly is for inserti t hr h t he. ski dto
the disc spa@gﬁg(ggréﬁ 65‘8?39 a&er ﬁgd '%lby &de Cfélgqn. ¥ g%‘f?dsuiff‘beslgg 23

posi tioned onls®pakaNPbefaiech 5&ku€g35p@ée tel el lodg toPE st B proB&iurdd th e e Edidnedd 0

i ncl udes a body 252 having T-shaped slots 253 and 254 configured to receive

fl anged post $e®Bhougld 83a of distracters 50 30 and 80, respectively.
Q3p0$| te slots Zﬁég Lﬁé%gﬂgg r%@(ﬁjﬁl\ﬁ’?thg%hﬂgﬁjs&ﬁa%es g)é gﬁéﬂ@&loﬁera e'18 aLd anged
portion of posts 53a an a extend Tnto a correspon

112/ 11(2835 meatibbbof distdctdrltif 86 inlo’theidind apace 24t tﬁﬁﬁktl%&?thaﬂdc 8p£&e ahdit O a

correspondi ng one of the upper portions 53a nd _254a of slofs 253 and 254
to secure drg\?g’t‘alﬁgﬁ‘:%@et"gy "ﬂgé’f&ﬁ }‘832 1% dedurthpraidigdistraconp 250
contacts fla hat

i stractor g RR R gl adhag %h?%%@%fa%mfﬁzp o LB SRR EHE R 0
118, 120 re nﬁrsnclmmembenﬁjamiﬂeswmmhaerdbad 8speanding Thaefllomy iOlig rhomntes

applied to distr or c 250 js transmtted to,.fl an ri 155, and drives
SPheve 100 1 GRS Thesdl o tobia Srgp iRt boBe s s el BBt Gape

Al t er natisvel ¥istradiorBoSthdRttadio 880C1iF05 @F@eﬂ@tspnap.%gtah@%%tmns Birelg vl eeve

100, distractor cap 250 is secured to proxinmal ends 53, 83 and distractor
tips 56, 86 ms@cumig/@frdmtmcmrmb8@|dslonsmcmonutgttlnfadﬂsmpacaplfmﬂ is then 10
renoved and gl eeve 0 ced nserted djstractors 50, 80 and t he
procedur e coa1 Lr?{%lé)g hg#ég&lgﬁc eftf"gﬁ?r pf%cefiﬂre§ 3% KRR Be PR ARK RS ¢1 i p
75 may be us&dnéd)omua&@nqﬂ@ﬁ (AglhAifiscPEln. G0sHRGEbRItheindgitddask4t i on. I n a
further variation, alternating insertion of distractors 50, 80 is not

pr ecl uded bySf’Fﬁ'éd disacson 80 g arsecand . wisibwidibat is Jess thap jadirstorideh B ofdirstor s 50)
80 into,h % SPgce siml taneously enabl es the surgeon 15 naintain the
p05|t|on|ng 0 d:stractors 50, 80 and control the depth of insertion of

di stractor tips Sfecif@@allw bu wihspeahititionpthe danattoeheads 56, F6omayl Baforasd

i npactor cap 16% jﬁ di sposed_about prOX|naI epd 102 of sleeve 100 over
flange ring YHBheighiseddangipg frgm,ﬁ;wnrt%}-gmm,eﬁrg erabby heighhtwef tie pextsizédect to
distract or's gQeack-indieflel ¥} BrdaGEGR 20 ARAMGE. [AnbIPAGLGHs £ARAR L0 drive
sl eeve 100 20 towards the disc space and position Tlanges 118 a 120

t herein adj aptentded Iaelouiga‘s tmi/mrklmg@mraﬁt@r h&ghigirpaded appuexitramaelet dist 0 t he

di sc sp %ﬂ I ﬂ % Pr ef er abl. ¥ fla?ges 1%8.and 1ﬁ0 do not
distr ac t he ed$ én EBSE%“ SRge RL HERMmAcges T sBrIogo! ¢ duplant MG A SRR ng
space when disshéRFhLDY d&Lrib&Podiew s enoved from sl eeve 100. As shown in
greater detail and enlarged Fig. 13, inpactor cap |60 is positioned 25
“around and cont aBeferringenom e 3 ithtge rJSESBOWFI’daugie skeieg) 1QbHai is upefelf witlathiey of

a modul o 2t SRIRCO s BAEREEPEY Toe¥t o ERistleete PR L 1 el o © 7

" singl e i npacwerkingdhad®.130 lﬁpaﬁgelﬁgﬁ@rbnérﬁ@hép@a cﬁbsEL@édt@W(Flrgt 9f¢>@énd;lrfg1mf or
rece|V|na proxi mal ends 53, 83. Hollow interior 161 has th
t

suf fici 8t tdsubstastial iosnobstiyctest maics Erosy aprpsimapond h%tqah@snal @1@ 1§6ace 30
whi | e the po H%IH ] I a slap
hamrer 165 |%kée‘}r$ofezl)ogéc ﬁae%df pggllr‘glg %‘?9!15%08%? l?rs er t%ngvw Zﬁ%l rd;omrgt%(fs lj%reactor 50
fromthe di sszdsol%ut@ve 160 Forgngddemenbiey gliemiovactool toG@miose sleegvevi®d. Them t he
VI-"0 112/ UC223~ 18 PCT/1JSU2/ U 1 U U wor ki ng channel 130 of sleeve 110
using the slap hammer 165. The distracter tip $6 of concave distracter 80
remai ns di sposed in the disc space to maintain the disc space.



di straction hei ght during subsequent operative steps. In an alternate
enbodi nent, it is contenplated that shaft 84 of distracter 80 is renovably
connecte 19,86, in which S case the shaft may be wit oM e

| eavi ng tcllv%%(%‘l’z?% place. In a further enbodi ment, shaft 84 /géma{' r'é)duced
Size to accommpdate insertion and rotation of devices into overlap region A
of the disc space. Wth a renpovable or snaller dianeter shaft, only tip 86
requires a recessed area. In Fig. I5b, the2 withdrawn distracter SO | eaves a
wor ki ng space conprised of 10 working channel portion 109 and an overl ap
portion, i ndi&atqdo Bkoehalichs tod@fonBated Widalidah6 SOMERY 1504, fe?&ﬁ 96ihe 98 Of
di stracter 80 and i nsi &e surfacer 11"2 of sl aetla\;le r110 elene g su zZotoanl"t Fal |y
cylindrical lwogikidmpl spadewitiban clonpdted slonl Idfextamdinggroxpailamindovpt Hoedur es as

descri bed fugther ow.. The working.space.defines a substantially circular

~ cross secti W%‘ﬁ’%g Qﬁoﬁ‘éi"’%ﬁ‘&é%}rege?'b%“ﬁﬁéetEﬁ“é‘_"é‘ﬁiéﬁt‘@?f‘%‘?‘"ﬁ‘é‘g@?r\ﬁ ng 1S
surgi cal t o0ingertddeh ehiae QKett [0 RraMEdsehd Bentlgd n BRAGR shde dndSRREHAN of an

i npl ant. The overl aEpl ng configuration of distracters SO, 80 provides a

reduced dverbgdieswiviinputicotrediiedw vilgdastaima@tiondrom geide gleevel B9, Thaeeduce s
shown a reangr,.17 i t hpough gui de. sl e 110. A cutti.ng head 171
has cutti ngngﬁjé%gpségcvéﬁgéﬁﬂ?‘ﬁs {hﬁél %?goqepw'lné%%qggéord‘llséléﬁ?ﬁ'a?gé’.f ”gﬁla?‘fs shown
in Fig. 16b,ins@86intd #rdspechOs bilaterarbeaMdnh fhd disc WaEKaRg s§RAEEwRfodgeNt
distracter 80, while distracter tip 86 mmintains the disc space

di stract i on.al@iheagh ansstiiomaagh gg npknesergpny. dlpwsiveriitshpeldtberundgsignd thahe i nsi de
surface 116 : - - I - l.nsert i and/.or w t hdrawal
of reamer 1728lfy @hg)%}égf[)%%paél?%%aﬁ%ﬁgwggﬂn@ oé&' grrzllkl‘rjﬁ (Irhéliﬁgf\)\frf: ﬁgré[e%llglgftteﬁi stop 172

and ver il0i echer¢ia, suchias dosodscASEd in thd ‘9$7 pdiéa-applidatiohe The resént Im\@ntién
Wi t hdr awn anq repl aced b?/ a tapping tool 17S wth a head 176 to prepare the
space for a % enifEpIpEpinahtoverRamapbRpses forpiigelizatipg Windowsz@s dessppgdig t ool

17S is posi td .onediemif fAithe 1416 ki ce adj acent the concave distracter
80, while diésrtracteerl 1titpe 86 r?\é?ﬁt a{{&ﬁgﬁﬁ)ﬁe di sc space distraction. The

concave surface AS8rokinsthahd 1@Eisgprovidesita Batgerin8d SanHlanps Hdg 18Tistfengehedd 6 of
sl eeve 110 30 ac as,a gujde for insertion of tappin ool 17S. Tappi ng
Lol 175 haslvRA00 AR Piogiteys 19 earler BEMDRO s BRR T Al + Aryine faFec

space. Pept hoapdvs \;\n%tgsz aéscabécgﬂs}%%%gaao@l U R@nV&Etaf drfR0 04l ﬁefn%alea{a@tsﬁgpy

during tapping. 1(1 &x23S 19 Tluso2l unom I'n Figs. 18a-18c,

t appi ng t oolthitRaess slong ttoexsemor anttr edgsl cloedl By isredupgs iamrdérns pravidera devi ce

190 with a threaded i nplant 200 engaged on a. distal, end thereof. . Threaded
ol ant 200 R Ruek TRy Aeor on TT8aMEE B unirRi BrRes NaflReiong
configurati C(ﬂotdsihé(iz_hfs'ﬁlde teBuddfithic RiesP @A0 ipbaioREde iR drfdiet BRbsdctional

PCT/ US00/ 00590 5 filed on January 11, 2000 and a second PCT Application No.

PCT/ US00/ 00602 foa theslgeve 60 asaweihpsa reducezopidth exderidling tadnsveree porthority to U S

Us akss 0! _ 0 U
card abage /eRBERLLAR e Rhiced ool R ol TR S0 °

herein in itskceeatld0 eddyceshthi irhgiint of hasculamiraMEnakal Bt @atioh aljavanticon may
be any other known inplant and insertion device, so long as at 10 | east one
i npl ant has 9 Jpagesthaiomenld gtherwise be regrirgghio placeresimpplvsized giide YeevEor med of

any bi oconpatk t i topncave surface 98 of shaft 84 of distractor 80
and i nside sulr ggeh%i{;ilg oI?h%cl l(ggve 110 acts as a guide for insertion of the

i mpl ant into theidiabend 104 includes a pair of flanges 118 and 120 extending from wall 110

25  on opposite sides of working channel 130. Flanges 118 and 120 are configured to
extend partially into the disc space. Flanges 118, 120 are each formed by and are an
extension of the corresponding reduced thickness wall portions 114 described above.
In a preferred embodiment, flanges 118 and 120 do not provide distraction of the disc
space but are primarily provided to protect surrounding vessels and neurological

30 structures from damage during the procedures. Since the lateral flanges do not
provide structural support for distraction, the material thickness of the flanges and

adjacent side walls may be reduced. Additionally, distal end 104 includes spikes 122,



space. Inserter 190 includes a thunbscrew 191 having a threaded shaft (not
shown) 15 extending through inserter 190 to couple inplant 200 thereto via
an inter I £aded opening in a slotted end 201 {Fig., f | ant
2D0. T- hgﬁ 0%m%2§ is used to rotate inplant 200 and threaJ}%bgﬁﬁwgﬂPhe di sc
space) as shown in the enlarged view of Fig. 18b. As shown nore clearly in
the enlarged view of Fig. 18c, inplant 200 is inserted so that a concave
face 202 is disposed toward concave surfate 96 of 20 distractor 80. This
positioning of concave face 202 can be confirmed by providing alignment
mar ki ngs on msgs&hmd%vw&% fitd%ee@ncé BHERNE tm@s UG a FAURA's yk%flz@ev' ce
190 includes countersink marking 1 to provid n indication of the
"~ count er si nk pdsitianpd apposA6Bpikes 22, hé4 Uetwcersﬁarges 1T8) 1A as khdvat i@ Higpl. ant
rotation, erter. 190 c n be provi novabl e slide at its dista
~end that ocgﬁﬁﬁgémkﬁﬂnP% puLgeq ip he qﬁwemg”@dﬁ 93‘@5&?@3%“5@?3BWSV|dlng a
round constryge §idvelibDGRAiIRGd pYHibierel AL Bthe 28RS Hodlegaded into pl ace,
distractor tip 86 nmaintains the disc space distraction. In Figs. 19a-19b,
when inpbant 200Réferripigdodigsi A andi8, gieds sleede J08is shown imfrdni angl sadetviewser t er

190 is renoved f ui.d 100,,.di st.ract or 86 thdr wn from
the disc Spaggpecéyeg} g?éiﬁ rlgusxrlagpmﬂgﬂﬁﬁpalfé%“f of @5555880'1 Y Mact or 80
in 30 order & Mithelp@de slieStd FODIHAL atmaRird®miwiem whe Adld%@al%ﬁ@w éNdeeve
distractor 80 from gui de sleeve 100. As shown in Fi 19b-19c, distractor
80 is removeld% W@Hﬂnla@rhﬁ ﬁged@h%(h‘ﬁ@lll thicdpessfat gide avadls 11: and h};ﬁl@nﬁmmg@owrde\nau ns
di sposed in U CT/L IU2 intain
t hepdl sc spa%:\)e} f%g%{?ﬁﬁﬁv {11&)' wlllt %?lfing/dfﬁgg%(?&g At pnf)g'fa °EE“§EY H‘%The

wi t hdr ane dlz&idrratvé arsngrﬁ cupaues. Sidaovwakh mgs Sﬂ&@ﬁoﬁdﬂ”@feidﬁﬁianﬁ wwrtknlcla@:s@hannel

portion 107 and an overlap region A concave surface 202 of inplant
200 and i nsi¥evali} 0 tapes t@thedpld apd ”M‘U’eé%ﬂl‘ﬁ%“ alQantheygrmipationh sideng space

hace” daf 1 oo 2RRAAAAT thE RERRECHSAUHGT A ARRREIDES el She orki ng
space defines a circular cross section that recerving
conventi onal waycmammhnslmegratalssut@ﬂmnbmmphep&aadjab@tmesﬁscsgpa&e Ther insertion

of a second |nplant adj acent |rrpl ant 200, while providing a reduced overall
width. In Fi Qfénﬁatg%?d? on it pecomplishedyuin PE@#&({*UC&I?@W egaugeded t hrough

gui de 1@5s| eg@¥godh iR thquvﬁderk%clg‘ﬁ?sgraétgps %a§0 LRngeds cﬁ?tr:}épwmblﬂtasx'ﬁ)ear t to

reamthe disc space. shown in Fig. b, reaner IS positioned within
t he worki ng dgecgomdf @Jce'nttetnrhbbadmsommdsxﬁrdieaax@nzmhs of s1dmﬁhregas 1P)A20wkii | e

i npl ant 200 maij ﬁt:‘al na bhe di sc space distraction. The concave surface 201
of inplant BHEHEFINde surface 116 of sleeve 110 acts as a guide for

insertion and oppiead kr@RIsRfshb®AWEFigh Band¥Pa iRkt FoBiEing dedndYortidnemyer 170 is
w t hdrawn and repl aced by the above-descri bed tappl ng tool 175 wth head

176 to prepadﬁémﬁ%éb@pa&lé Lilpandaa s?@@mwomkm%enbllmpkmmw defingéhabaut ianisFi gs.

21b and glc, d of t 05| ti n t he working
space a%ij acenjtqelal%e cavek'g%?gﬁ'@gl lO"Sfl():}“r‘rl;l’;q %%One tmf 4 t 200

mai nt ai ns t hengiugienas peic € ¢fiskder @ 0. mher&he.oamp@&he&ufrﬁag@ séfitapd 1 nside
surface 116 20 of sleeve 110 acts as a‘gw de for insertion of tapping tool
175. In Fi gsworking.chopnel ppgtions d0 #ngl 1090 W prking ahrbmed martian d 07 éphaiaedtiony t he

above descri I ' - [ aat 210
engaged on a&g‘q}sta Cﬁmc? o Eﬁ%e%}fl P&Ilﬁrﬂéggggéﬁ%ﬁllg%‘? ni‘ 5¥S%§ﬁ(g]|ﬁ9 fe EIBllr;a\g}e a
circular cr an“sl-lée:éguldaslesumro(n:&mﬁiarﬂy &l’mhnngichaml peltibn 1@ isitinat @ottiongedd Fi gs.

22b and,22c, . haye a ss-sectiqn 25 identi to inplant. 200 with a
concave? urf“él‘ﬁr a'a?li{%@e\lw ﬁ“ﬁh—ﬁ&’&ﬁ"ﬁep ‘é‘b‘%‘tuawaﬁ"t‘%ﬁn%{}‘@% suddggcave

surface 201 Qf, kRS Ark#@ehdied pasions B AR 109%rd HbsaRtidY iballifRledMng?10

into the disc space.
: each has a truncated circular shape, with the truncated portions of each working

channel 107 and 109 positioned adjacent one another.
Referring now to Fig. 6, there is illustrated a distractor/guide sleeve assembly
30 150 that includes distractors 50 and 80 disposed within working channel 130 of guide
sleeve 100 in side-by-side relation. Distractors 50, 80 reside within sleeve 100 with

each distractor substantially occupying all or a portion of a corresponding one of



If an inplant like that of inplant 200 is used, it is preferred to position
i nplant 210 so that its concave surface 212' is disposed towards concave
surface B39 i npl ant 200, forming a cavity 215" ther

i ndi cat eé\glar?9 f’;lz’si ed lines in Fig. 22c. The cavity may theﬁéﬁ@%@ﬁgﬁ W th
bone growm h pronoting material. T-handle 192 is used to rotate inplant 210
and thread it into the disc space, as shown in Fig. wo f12/062235 21
PCTI 1 JS02/f1f1010 22b, adjacent to inplant4 200. If a circular inplant
simlar to that showmn in Fig. 22c is used, inplant 210 is nested within
concave surf@&ﬁaré]%amen Bamoﬂmoi% 1BOSTSy FRAWCHalTR] 850, Bhach A BEoP5GCEd i n
cavity 204 of inplant 200 and in cavity 213 of inplant 210. The present
“invention fu¥Q¢xeendsdromepnok enaend 182 rodiesal endaifd ofititergmuitie deeyarl 00.cBlaagd v

suited for insertdn hr.eade usi on, devi ces into a disc ce between
~vertebrae fridh léﬁléfif%ﬁm 8§%b%’¥5ﬁxf688'f‘ﬁé’g?‘ﬂ} Gprog il spd i&ff’fﬁ%“g ine. It
is further cosdvenpd ah®ebrtdtdd a bHAKE cipRanRdd 98 ¥ist8&0&H0, Beirsghéribappi ng and
tapered to establish |ordosis between the vertebral endplates when inserted
in the dPsc Bpaten theeelathe pastionimBbghipicaslegie sQRindodigeastars 80,B0aluirided in U. S.
Pat ent Nos. . a 82,919, 10 each of which is incorporated
herei n by re ‘tée?tg%%gpz} %er?r\ﬂgﬁgé'ti rety. While the instrunents andprret hods
descri bed bel ow Réferrmgmb@nBIFad. g tHeq is URB et An AP @lc@tht dishdl @ad gl buigion
devices and for use in an anterior approach to the lunbar region of the
spi ne, aspecasserally tf@shaygng distragtarsREnesP o sidebisidsl relgtiryMozgppl i cati on in
ot her appro i i< : -' 1 f er es and
shapes. of 1 reouR, U SEOURARR: 0 < dEel AEERA BB BERER RIS 235 2ac,
t her e i $0 shaistrazrotshaft 34 nhodisodidstrakd én hizwiex, @hciverpditich SCofiastor

di stractor 350 éhat i S) . except as descriged her ei nbel ow, simlar in many

respects to 4R $&IS capdensive Bith eencaye surigec 9% 1o, fogm amspagave suidacedbas exisaftides” a
proxi mal en - t i I i i LS and a
G ot act or 11D A e R E e o OBl O et 125

i ncl udes a fduavetiad Rotbattis pEderably\aboyg cae prlb thendihmétenofigbe 8&4geaoramplahetodred of
t he post defining.a lip,.365a thereabout. ol e 367a js provided in the
proxi mal T adBGEa I sHEERAcs KPrESHPP TCL BB LEREERTHR SR TR LAY (o
convent jonal, dielcborBOHAVIAG adadihs bf Al Rire RS Sout d hrg.he i1l ustrated
enbodi ment, shaft 354 has a hollow interior 357 to reduce its 25 weight;
however, the pre¥ben distnactorti0ds rexheved dont guipt slteas 1#0sibkieds defafed a354. Al so,

while an integral shaft and tip are sho i Str or,. tip 356 may be
removabl y atctyggﬁ%c&?W8rg%§qacggﬁ9ugﬂ%g? W&@'{’]‘?ﬁ 81%"[36@% agjﬁﬁe’ﬁémi?@{)g d with a
rounded | eadeq@scRd@eas 36 distrdabr ﬂXt’Brﬂﬁfylih@ﬁd&?%rl@n?ﬁiﬂc@inc&ic@@tlﬁ5§orﬁ6ﬁ ofin
opposite lateral side 359 of distractor 350. Preferably, for reasons

descri bed f uh¢ Werkipgehappelt 138 bepwassiconcgme pefagee?o. 96 and asidegvahbl Gefzhend
nedi al side 358 J t el i 362 renai ns
extended to %% ?C% grlfe:)esV% ?g@sﬁgﬁ-’ ?‘r‘S?{)&g‘@ r%?é&gtb C% géstsrh gg{g‘?t[} ?léglﬂ?ﬁévroe 8Bveen. A
gradual ar cuwhtenel paish 10DN(Fig 4parmala pladobef wesking aiagnidlporiode085Thaattal eadi ng
edge 362. WD 112/11C~223S PCT/ USU2/ (1111110 22 Distracter t_qiﬂﬁ 356 al so

i ncl udes oppB&haRPriet Pldhe Horking ehannelmprian Hfcsunipd by g cabndnagherkiean each
| ncl ude serghdeq0dfthredif FRNIAYInE RRHAHEPA AndSORBEALRS: %Fégre{i?%!x%@g -

novenent of distracter tip 356°int i sC space. stracter
desi gned sucivetlimategion. dars derlapmsaidnedl allowsoptirattvegpocedutes tebd pdrfdrsied én

di strac%' on, ei g&%ﬂ 372 (%ﬁe Fi & d5 23a% (getween t he Vﬁl‘t,eb al endpl at es.
Di stract®r tHHWIEENG Pars APAERLG disaciot $GHsing cARVRLHAnGHY Sigrioolsaifol ucent
materi al) anghpidugntidesiciprbAdinRal S GedVB 116G bf ?ea&géd%vehhnqwcﬁmerr@hrngﬁ@p to

determ ne and nonitor distracter tip 356 during insertion into the disc
" space. Shaf tof 34dthaedictiom acheeyed asapppaamatehiitic maxirhem atiddrofavenap egion356, can

ibﬁ S[YE. Sﬁe];],[ STR.sft %f-\cpullg BE ur?&e?&cl)ocp that’ sthgﬁ "BaheEF Pgteﬁgl/ee a He%tesesgcii %rleaftoo {)rO%}JJCQJ cal
cylindrical working space in the disc space, but rather can be provided with a reduced
30  diameter or size that maintains access to the overlap region A in the disc space.
In Fig. 8 there is shown a top view of the guide sleeve assembly 150, looking

down on proximal ends 53, 83 of the distractors 50, 80 and the proximal end 102 of



10 Distracter 350 further includes a projection 374 that is cylindrically
shaped) al though other shapes are al so contenpl ated, that extends nedially
from medi i 358. The significance of projection 374 yg i.scussed
further be 856"‘3 ol or coded marker 352 is provi ded in sha]\f(y/l\?;!qs@f%togmgi ve the
surgeon an indication of the size of distracter tip 356. 15 Referring now
to Figs. 24a-24c, there is shown a second disc space distracter 380 that
is, except as described hereinbelow, simliar in many respects to second
distracter 80 of Figs. 2a-2c. Distracter 380 includes a proximl end 383, a
shaft 384 e ' n | - d [ ey t i stal
end of shaf ?éga&?léla%re gl(()len%r Qﬁéz'nﬁn%dém?ﬂahgr ggﬁ;orvﬁ% g%ﬁ agérg(g%?g@@fé‘h%vo?ng a

" proxi mal fl aligeacB838 «dbckihg s&theantM®dforinbé wirhsihd detehding Grosn the gisG9&ar

t her eabout. A Eol e 397a is provided in the proxinmal face of flange 385a
that is confi'glirdd Loeking segbenyilad hags st BisgEetion ddmithi scoprd prosslian dtkh as a
di stracter Dl Ghd sdoBnd Bidjddibhsl 421 28R HBQNARANin ERbortfide dEnd 18] | oW
interior 387 to reduce ta wei ght; however, the present invention also

cont enpl at esl4® dedinedlinsdvatave38dfaceM&of, sh2fh ot Histragion 80 tegrradenstoedtionafid ti p
are shown, dij.stract S@\ t(’i)go 38g maé be rermvflablﬁ, attached tq sgaft 384.

Di stracter t9Pra5E8s dANGED BHBUTHES ‘MPPHANPRG, THE Arase AR Ye5UeHYEC 392 t hat
extends bet Vh%ﬂfbn%v]ﬁf@éjbtﬁér B3RS 16 @8 In O BRARISER S03hE8Bko Eﬂed&n%&%u&{

di stracter 380. Preferably, for reasons described further below, the
transition belatiger oneaaiotgr.eiet e38@plnthembavedeseitpd dd8Bicios clipVatanied y abr upt
such that | eadi edge, 382 30 r ! extended to its nost distal-nost

o nt at  harry SpetPGne iulaelenl beithyr Mo e, koS Traified b <

provi dedp bethaeirtdrab®sd msy steinsFRdanthoueatl 10ekifg aRcidMsm.Di stracter tip 386
al so incl udes opgosi ng vertebral endplate contacting surfaces 390 V1 O
02/ 0(223S 2J PCTIlyspzsgntinvention epigerzgates (at adsessda thardisaupacshashardtefae 392 to
engage t he ndpl resi distractor tip 386 in
the di sc spasgh SR Rea BB M arang dcBmglls SRYETERL: PN B e Proert ed
in a disc spizsaitied hesdmblhasizeaf thigibpaat vormpeitgbr BrédidingsSeeeskitgthe2Ms)

bet ween the vertebral endplates. Distractor tip 386 is preferably nade from
5 al um num GPASRIREPOVRH BE dte MrekxtapPiel 2 PERRdRTR APLEANY NG a¢cRsH lOGhBRG

mar ker 1t - : ihe i I ctor tip 386
Qur i ng aserPian eS8 UA0T7 b AREEMAT BBttt LBbERC' S6. and
in the alternedmiques farperBplate poaitiobiagrmad dist space sl stdatti @SS i15S ©ehrtaddi dtatier

accept abl e mat er.i ff\l for surgical instruments. Extending al ong nedial side
388 of di st ra&ge! h@@rw?@rfﬂma@eﬂam Sé‘é%l?ﬂ@ecéa@éewcg@ff epttiost Redused 11 ange
385 is a reqgsfRUnahRRndRiohPROIMEd & S8 yORGEMEF DERRCANE bR BBEIN3O4- I Nn
the illustrated enbodi ment, concave surface 394 has a w ndow 399 forned

t her ei n comimedrpereied dyweferenchberbiolin gyentiretyr (honeind@8er thé Dahelf brodidde.) I'Thea

manner ng | ar to that d#écussed aﬁbotﬁe W t reh‘%@ct }o di stract or.s 50 and
80, contave RTRPRLRECEOR 23R CORECRPIACS e UEATY APPSR OT QFT RIEEFINES 8% ¢ r st
di stractor Fathindeieddits iiediscOdpaceli cdRfindiéh WP R RodERe 3fdlindrihesredi al

sides 358 and 388 in side-by-side relation as shown in Figs. 25a and 25b.

Thus di st r aclisspssed bolowzsovqud ascan totheseaskilladad theaart. Wit thmplitest he adj acent
di stractors. ' f a sl ngl | unt | eadi ng end for
t he adj acentcog{és pl#agc lb)e;}%n?ggﬁe §8§re&%§§es§g ganurﬂléé& "%'i1 g"fgllm&’ 1Elmrtf %ﬁ%st ract or
insertion, dhstuhemitsdravih dppcifivdesfiguratiinchd326. WotirsEd aiplefehied 20 adj acent
the proxi mal end of shaft 384 sized to receive projection 374 as shown in

Figs. 25a arsinbeginentdemplagsgrapievided fascylindricgl mplanighaprsdiagesos t hat

al | ows proj J; = | K | jrection
and v t hdr ns S 916l 8824 R AR CRHCRELE) B AT Wl Sl hd 50
"~ ar e adj acentiernplatea fimtuse therd¥id] ey bonsed Md ardr staiped) sGQ6ast bitivathouot at i on of

di stract orsl.35.0,, 380 relatjve to one 25 another and nmaintain the relative
posi ti oni ng BRitao8 a4REs AR BEBNBISB0 during insertion into the disc space.

" Specifically, buyf . WstiBantintetidn doMidPSE th [y or=Yo Ly 386 may be
formed with hei ghts 375 372 lsrangi‘%cgf %?@%ge?%mr%“?g&%ﬁw&%@fégﬂ’bly, t he

hei ght 3 t meethedst Bidpaderksshls patictlarly thecaostasena oavalend basdes ther&ifare
increments. OQther variations d, | 0 he provided,as |o as. t he wor ki ng
di stractor H’é‘?béﬁ%edﬁ? B(ﬂvb‘kcfpaﬁgfﬁbﬂ%ﬁ%?g‘é“@% Pfﬂcgfeem- ThE template I inserted

into the body and advanced until the pins are disposed adjacent a disc space. The




hei ght in a normal spine and acconmodates insertion of an inplant into the
di sc space as described herein. WO 02/ (1 &R23s 24 PCTI US(12/00010

Ref erri ng,, Figs. 26a-26¢c, there is shown a guide sl hat
recei vesq&pgwpézgt}"ors 350, 380 described above. Guide sl eeegy/gﬁ@%gﬁsi m | ar
to gui de sleeve 100 and can al so receive distractors 50, 80. Cuide sleeve
400 has a wall defining a working channel 430 having a figure eight shaped
cross-section. Wirking channel 5 430 extemds in a substantially
unobstructed manner froma proximl end 402 to a distal end 404. Distal end
404 is concaye e @ALLL) ORI RUEIcRled 1080 RRp&Id (" rtebral
bodi es agai ns]t u\/\/n?ch it Is pr)@si tlgongd.e Sl e%vebﬁrgiot%atrgép@ﬁ&%h%és%gﬁgf

"~ el ongat ed vi Ewallazad paoememdbupdit Bf oeplares.eMoabspetifichidy, tiengtd oftheaal axis L6
with a tapered portion 41 1 extendin r gxi mal fromw ndow 412 and

bl endi ng i nt GRS CIfffIYlPEPrOﬂE’aEﬁSé%@rg%g"eﬁﬁ%{%g M?We?‘&fﬁ'@c@‘ﬁ%“‘éﬁvﬁdow 112 of

~ gui de sl eeveqilBsed WeRst0 Wudhla (RAQKD IR S Fi@?7.,sﬂﬁ9&9{?eﬁﬂ\ﬁélfﬁt'32ttma‘?andle!sE%vés 0 e

visualize the instrunments Inserted in working chann 30 of” gui
400 as wel | 30 neee nopracissgslyibe uséd add sesus pathe sargicaV eite is betalctdddyi @ber

Adj acent distal end 404,. the material .thickness ong, t | at eral edge
portions 15 W&H® W}IB%P%GIIS%%&%E qei‘ﬂra(‘jl'egé)ry cﬁ%mﬁp&/%@c&sq gﬁl?cséﬁg"f i ckness
wal | porti onprddediupRhréiheR PBESThicE ifi BRUFEHinERPEIRiSe By IheRPitab@R fLB0i N a
manner simlar to that discussed above with respect to guide sleeve 100.

Gui de sl eeveasiupsed balpeswithgupe offa guidmyesye418 and 420 extending from

420 are cont i gur A etRLaREBnd hEPeT e el B ol PRI 56 e

an ext endi ons®@B0réraowarfoed prydis peoviesdu Stekvi h 00 kiasdedantb ariictspaasD 4! 4) 415
descri bed above. Preferably, as discussed above with respect to guide

sl eeve 100 aPfdweandngediacens varebra 20, and \oh glispased adiggerd zoidg slegvr 19 a59i de

di straction gf ' - il i roV] t ect

sur roundi ng vgssélsggf‘ﬁs(ﬂéanﬁd%%%gr@f%g%é r&gﬁé%rllgﬁs rtf(gerr%i adr%gvg"ag%ar :il'ng t he
procedur es. Kefaomgftd &iggdo, adr8ss-sé2@ordhraugh lipe 04 10f Fig. ¢ tleeal 10D 1sgeport for

distraction, th terial thickness of the flanges and adjacent side walls
may be reduckd: ?%ég’i'a%”‘g? glege 13’5@%“%“@#& diefetpace whers the,irgirH proqsdwisel

por ti 0“15071ar616éih€$9rf&1?&ﬂt. P?%iﬁ& HB, 180 8hPs18 QBéliP{lﬁBi'EE&Ea& 'B@tg@éh nggélgir g”

409, defined about axis L8. These working channel portions 4
posi ti oned oanddissiessurroinidingfheldisegipacedindahe ®6lsaxeddurtigahe sirgewleprdCuréTher e

409, as i s R 2Bnbue 1o ohC 1 SEPRPe 15 > B LB0EOH Bo cBRtORIREng

channel por tyee@railBody P92 wor ki ng channel portions 407 and 409 are WO
02/1)12236 25 PCT/ 115112/ 00010 substantially equal in area, and each has a
truncat ed ci rcul ¥arioh igndy ang implankrnts gre neadiewith gnide slesvef0tandidistcoirn g

channel 07 300 A8 BIRE LA e SRR FRTR oo T BT S,
ot herwi se atdhasieed30 of y@dd sléch@ 100. SkasMaf4fie t0dlLaY discRBed®he Danek
brochure and in the ‘917 patent application, while other tools are known to those
skilled in the art to which the present invention relates.
In accordance with a preferred method of using the apparatus of the present
25 invention, reference will now be made to Figs. 11 through 22. In Fig. 11, the sleeve
assembly is assembled and prepared for insertion through the skin and to the disc
space. Distractor driver cap 250 of Figs. 11a and 11b is positioned on proximal end
53, 83 of distractors 50, 80. Driver cap 250 includes a body 252 having T-shaped
slots 253 and 254 configured to receive flanged posts 53a and 83a of distractors 50
30  and 80, respectively. Opposite slots 253, 254 are windows 256 and 257. Preferably,

the flanged portion of posts 53a and 83a extend into a corresponding one of the



5 includes a proxi mal groove 406 forned therein adjacent proximal end 402
that defines a proxinmal end ring 407 around sl eeve 400. Sleeve cap 455 al so
i ncl udes i erential ring nenber 408 extendi ng ther d

posi ti one\goglk/é‘fczggy of proxi mal groove 406. As descri bed ?ﬁf’ﬁﬁ@ﬁ"’@'& ow,

sl eeve cap 455 facilitates connection of driving caps to sleeve 400 and the
assenbly of distractors 350, 380 with 10 sl eeve 400. A side-I|oading
distractor driver cap 550 is shown in Figl727a-27d. Distractor driver cap
550 includes a body 552 having an upper portion 554 and a | ower attaching
portion 556. wAidb@s 58 anPOsT 4N RAR AR s | cofguni cat es
with a dist rvz;ctor secu?i ng portion 0560 aﬁgdrgi%s%o@%\%ﬂ%e%r%fhgﬂ%%sr I'on 562
provi ded i n artde2585 of slbesrA53 rand £54ata scimicrmigi vpoedpi 250 1&86traddbst30agd.or securi ng
portion 560 and sl eeve securing portion 562 are confisqgured to allow
~distractor drivel & ‘@5"6“’{8‘%\; ‘foﬂé‘lcfso%@ﬂ‘?‘ﬁrléég‘ﬁfh IgEckpel 8§ I5S8 ont o
the distractge,as8eRinhafsifabiod tip£9d, 62 aAHe ARDLSintH el Bic aﬁ%f?y 380 and
gui de sl eeve 400. Distractor securing portion 560 1ncludes a distractor

sl ot 5645 havilangesl [§, 1120 rdreaiy postiord ®utsier thadisanphck oThe dribipg ligrpe appietiensi on
567. Distractor slot 564 1.s configured to receive proxinmal flanges 355a and
385a of flgn‘&é%%%&"éc%?é’l ‘5H8“§’§§gf|,’j‘°r %w&&gﬁyﬁ“d g7 derucBidvady. 380
when posi ti anedist opre ARIngasthsMidre 56 8. RARPnativieRSif3dacrdsB380ardd ot | ange
posts 353a and 383a, respectively, contact first I'edge 568 formed around

di stractor stasitiopediin syidesjeeve dBGrdisiacpwcap 350 Béecurettioypexingl endsédde83| ot 566
25 having a, rear. f.ormed by.a botto tensi on 572.
Sl eeve sl ot @?@Qﬁ’gc%’gﬁg ?a€§§§¥{]§n‘%§égﬁ%\r}ge SRR }Sésﬁrﬂctpf hP 2075 6F"sl eeve
400 wi t b0 botremavaxirisiéern 160 Blapaboer eieasdriad AisepstioRl 500 BO QN @thé Qfocsher

distractors 350, 380 are inserted into sleeve 400 as shown in Fig. 28.
Di stractor dionyByessgissugedialoy edn tisticmuioeshmges, chRds maydenssd iend al so

secured di st : i jde; 30 4 Qr 1m.
di stract or a‘%ggfr?gﬁ:@mgég% Sﬁﬁﬁéggg}rﬁgagﬁ?%@sgﬂ?geg‘na {ugth?ﬁza%raflggiaistf If"g}ért? r
assenbl y 450nsemia@uefidistkictorafl] 80ii ssatepréadudekleh ydhes presqna irevendibh dddweliegt r act or s

350, 380 and sl eeve. 400 novj relatiye to one another. Preferably,

di stractor t'P§FgHon %'ﬁﬂc@i@ggg "I‘-i@%‘ié?‘f snaga iy ignepyslyshablagibe syurgeon

di st al | y5 beyandiat@e bbansfse 8f Ssirdh ' [ inserted
into the disc sg'acee\f/pi/i t houtgi nsgtrrt ?(%gszjgf@l gadr@ggoiifgﬁﬁélg%m? r(l)tpgls‘%rﬁg" gfsc space.
Ref erri ng t dliftiagtor 2ps 6,86peth pepaci mongSuoihsr.pref erably solid to deliver a
driving force t ne proxi.mal flan .355a, 385a of distracters 350, 380
respectively. Tgny?%r@ﬁ’rafg POy Q?Bgi%ﬁ(js P ?SF(EE“P%F pEﬂxi”%lr‘? a‘BSQE_@‘e?‘? _
proper |y posioic9aetanze rﬁhgass.askevél&ﬁ@,no&_&fabauaelwek tPhdve %mﬂ&&)ék&%ﬂ In
upper portion 554 in comrunication with distracter securing portion 560. A
spri ng- bi aselistpcionyed, 8876 drivingfonesos BP@iasiio émdaater daptl60 ¢io di veasdtese 16@cur i ng

Cori ng B0 doMAAR L@ inyte g8l Handes TG 120 e 8RR S0 Bl cndi n

on the si de tips66) $daledaddpsditi@rt eiito diid died spaaPadHdwnsn FRades, PRRgawY, t he

hol es 367a, 397a will alli gn wi th nub 578 and spring 580 pushes nub 578 into
the correspdidesigl 1§cind 13 #g nobdjstgact thejdiscespacs ang paevent BIGrALEP s disslcant® an
audi bl e i ndigat,hQk hat &; rgyar [ rly seated on the
distracters t3§%’f)%§.ﬁh9h§g@§g§§,ﬁ{réﬁé§%%rgﬁgg%d\?ﬁgrg Srﬁggﬁwﬂo posi ti onabl e
t hrough a sel ectAstshowa imgredter tétai] wod érilaged Big il Brimpd€idr cpOB0GE p@iticheds| eeve

400. Re r 470 .i n¢l udes utting h 471 attached to the distal end of a
Shait b AR FESEs e THAE DU (5 DFIBNERE (505 rSblY A6 Inio sigt | cal

pattern fro : i - Iy i el | SC
space. Body %%g%ioﬁ%géﬁ?%%&%ﬁ%l%ﬁ? z%t?’éf&néﬂaﬁéﬁ’g%%ﬁgﬁé@%ﬁgd each

" cutting bl agecMat@he karious sizedigiidaslecveis for msinglk irpadtortcep il60. depanexctaby body
20 478. A pqr},482 in shaft 4 _provides access to interior of body 478
for materi aﬂébg%gg?lﬂ%%&te&o'r igr} f‘ﬁﬁe‘i?b"éﬁg H’é’xtrﬂétcngh%? il'ﬂ’t]lf’?‘(é“@f"g’f 5& end of
body 478 camagh 8eptha sBFfRWENEROAfoW mbirseri? Bt POAE sledVre1 086 RIcMNObist §REL N can be
moni tored and controlled with a depth stop, such as depth stop 172 of Fig.
16a, amt depthiletise pasiiipn of distrgetorsidk 80 smainpmingdnnect or 486, such as a Hudson

type connector, i $. PLOVI proximal 25 en .shaft 474 for
connection wt hhﬁaﬁﬁﬁ)I%g’nacﬁqag’%(fﬁr{ﬁrﬁgjtl%%'}g.ag?é:?oecg?tf%g’r3@\}\?f’ eﬁog ’}h({’%ﬁ‘%’l@ISOb, a
reamer pl ug ded@ctos 5o Frothshé dikespacReBER. Paude 83Qah&s508is $oabiedGRyn gied a pl ug
604 at the distal end of shaft 602. A handle 606 is provided at the

proxi mal end of shaft 602. Shaft 602 is generally cylindrical but includes
a concave surface 612 extending along a nedial side thereof to acconmobdate
30 rotation of a tool therebeside. Handl e 606 has a scal | oped portion 608
connected to shaft 602. Scall oped portion 608 has a cavity 614 forned

T e ~rS 2 1L S " N A n o



5 portion 610 provide clear access to one of the working channel portions
407, 409 of guide sl eeve 400 when reaner plug 600 is disposed in the other
wor ki ng ortion 407, 409. Referring nowto Fig. 3 i.'s shown
an i npl aﬁpaq%%?er 620. I nplant adjuster b20 has a shaft‘l%yygl@@oendl ng
between a proxi mal end 624 and a distal end 10 626. As di scussed further
bel ow, distal end 626 has an inplant engagi ng portion 628 configured to
engage an inplant that has been inplantedid nto the disc space to provide
adjustnment of the final alignment of the inplant. Proxinml end 624 can be
provi ded w t JoaitdsAnetisess eqbPsin q he |ike
to apply a ro'?at":%]onalﬁ?orce tglgm he |rsr‘p aﬁ{ﬁ%%ge; ?6rr516)l fa;]r??(ﬁga} Cﬁ)srft? %600 15
" Referring noof deingsie d&ﬂme@ZBO r&dmnednsmasadiimthbd&teﬂacmno maipitantthefmlsdgraceﬁw

| mpl ant hol der. 650 éL,h‘gH aft 652 extendi ng between a proximal 654
and a di st al TEFRFUEBES g r{ngég eﬂH%‘l‘GB%‘@“‘éﬂ %‘?ﬁsea{ﬁléﬂ aB‘BP?‘F@ﬁ‘bGéW’eé]Hjlta“éent

- proximal endc@4np lQbéil@a'c 1RAROR 405361 d A oY 46 $s Rholy h PR

having a pair of f| ngersSGS8 ext éndl r?g from gng@kggs]ggﬁ gﬁhggg’. q)1,6\\’F]Hsﬁ'(‘;ul der
666 is pﬁow@@dtméhmmyé)etvamdrm wbwbet leaving 62 880n phde.ehch Rethtt on 668.

Projections 67 ten a di st al d wal |l . of end sect]on 668.
A sJI it I670 e%é?fgéerﬁegm& ‘Hfaﬁér qu At MC%’??OBP‘G}?%IOI“W“QF%‘H@OQ Pnfia center

axis C of i ngvaddt Mo bu@lapGesofh Wofahéj&i@é ﬁﬂl@@ Wltlpzl %%\d@gblle%plsﬁﬁ‘ﬁerhm der 650
to a position that is di sengaged with the inplant. Flats 674 are provided
adj acent t hedipmeter shaft, enly tipf8oshaiites @3¢gcessedgranvi de an i ndi cation of the

orientation of f 6 Referri wto Fi nt. driver
sl eeve 680 is prfO\r}?ge%b %rgl ve? e@%téacgcgém %Fﬁaévsog‘&"%ﬁlﬁcﬁwggfe%r?énber 682
havi ng a0 hol wekirgdhanned porioaad9and ﬁl@@@dr\b? poRIn2 Mdida@ddds haeded bharet hr ough.
Cylindrical nmenber 682 includes threads (not shown) formed in its hollow

interior confiyuthegorcavesyréacas 96 810 disractandl and l"ﬁlﬁPaWtfaqfidllé@f slg6@.
l'ind | 0 686 d
Oyl ot 635 B T SR 15 B €50 cccure

bushi ng 690 aecative prdceeures as delstribed fpmisdréeiond Tmommpa@ &mew made from
a | ubricious %I astic material such as DELRIN and is press fit onto distal

end 688. | n SUDRRRYYY/CIERIEBEOBCIFIIBPNS Biiferiowyeri®). thay s adepitddprscauing; s
provi degs i tdarachaoull tefiifofshodRe RREE 3l SHadags Trgized to
engage hex nutré%86 of |e Ign‘f 8?{?\}5% sFeégeg%%O.rﬁ%ﬁ,gﬁtgf%ﬁ%lgg has a
sufficient Imgapplsgjmnftghamiodioﬁdatracemd 5658 provilesls retiusédabveyalf wadth thirst al end
688 of driver . eve 8 0, and proximal end 654 of inplant hol der 650
extends 5 pr%ﬁ% ‘?elvﬁ om proxi mal end 684 of driver sleeve 680. To secure
an inplant 800 tiQ HighenichIANLETs B0 @S QWR0Idisp E&eglsthroﬂgﬁ ofiab slePR ant

hol der 650 is placed through driver sleeve 680 and securéd"thereto by
partially naltllong\ @lhéng)h@kll IrdIhageutting cdges ankinovatin thean te teemahs tiat sgace. of t he

i nner t ead cyl.i i 682.. . A ndle 674. is secured to a
connectg(? at S|‘osrhc())>‘<*%ﬁrnatI dggnraar%%gﬁgfls P%ﬁ‘%ﬁg“ﬂ&ﬁ’b “égb’"glsﬂiﬂeéﬁiac%o is held
i n position ditratoriBeewhiNddibietdrip S8vhaigBihsiRe 8ikeshRE WRGaMdnh dRBs/egr ot h
mat eri al thro#h a proximal end opening of the inplant. Inplant hol der 650

i s then posirigef 9&Sﬂ*hft18i4@ééwga@%fioaarwwﬁswﬁlsaﬁ@cesti@ofaqu)uq:masons 672
are cont 1 gur e BrREnERAIRER| RGOk b1k DB tne HeRLSF Rbiphyg LTS ©%°
sidewal | s ofcontrplleaiw:tlailﬁepth spaf? ahd hettfiedobd flusrosdupgaded proxi mal |y WI t h
respect_to dri vgr %’ﬁ %Gg‘ SO th bush| ng 690 contacts tapered portion
662, antP tapere SS elrga”b‘ﬂl Qas WB@(’?W&I“F‘? remicsd P @ tepringiooknd _
ot at] on wi £ N e O e e e R P B e enoh
" 695. The f orldb apstdi¢,¢apporg lDathrSesipqmmdmedrwxﬁﬁlﬂtl’[&fwﬁﬁmgmphc&rﬁdjdaelhtdmf 650
nmoves i nplant hol der 650 Sltl on t he ingplant 800 by
_causing sli tCOBWe%bS"ﬁgPF %@v“ﬁﬂaﬁ df’slt’%&gf é‘p émi"bta'ﬁ'é fetPaeodialrardionn eanot her

to firmy grbRcdveRh@ste 9800 sm@g@&e&l&%&r SBlaﬁétms@dJ)é&?ﬁb@gl@&Qlé% g\fﬁ?t S

jamm ng of inplant holder 650 with driver sleeve 680, and also facilitates
di sassehbl y aghs ag aiguidedprinsestiasol thppng qubllaﬁtTmn@ge'DOBBU has ardephass i npl ant

800 after i 25 inserted i.n the disc,s ferrln now t o
Figs. 35a tgﬂ%ﬁgg %"ﬁ%gﬁﬂén’sta Ring,geplh int g? gwg%acgubgpwaﬂp sé%'ﬁﬁ WERMENTAR i ng t he
i nstrument s atdo HEI\@ﬁfle@3ﬁMrdsBo%IULﬁmFQ£p;ﬁﬂ g.approach to the spine to insert
a first inplant 800 and a secon ant 800" bi-laterally in the disc
space (as shown in Fig. 45) will now be described. It will be understood
however, that the



30 instruments of Figs. 23a-34 can al so have application in other
approaches to the spine and with other types of inplants nentioned herein.
WO 02/ Ol PCT/ US02/ 00111t 1 Referring now to Figs. he disc
space bet\&é%imf%%se L5 and S 1 | evel of the spine has been accgg(s%d 1Eﬂhro

an anterior exposure. The mddle sacral artery is typically |igated and
divided with this approach. It is also contenplated that the L4 L5 | evel of
the spine could be accessed with the iliolunbar and segnental vessels 5
identified and ligated if necessary. The center of the disc space is
identified and r t | ' 5.
Accurate identi P&clg ?01#' é?c fﬁﬁé ﬁﬁ%??‘ﬂ%ngﬁ ngﬁﬁﬁ\gnggﬁhgg%gggﬂrﬁ?léﬂce of

" anterior/ posﬂneafmom da\nd: I%I\emah tHrkaded araplapy200\agkged\dnod distabetrl théredbfne ni dl i ne
bot h cephal cau o centerln |n 705 on the vertebral baodies. 10

~ The centerin rﬁ'r‘ d?HES’ ‘f‘%ﬁ%% nlc?Oa[gayslpme( qng OIEF}B’,‘Y%@_“Q
appropriate &in?%ﬁrah%ﬁﬂls@ito d”m% firse l\ﬁ%Th I 2 e?%lf&%ﬂ N%Qﬁcg{lﬂst(@gﬁg?boned SO

that notch 712 I gns W|t mar ks mar gi ns ock
di scect ofry afiled wadkmtrbil, 2060 phd/a sazond POY AppdicamomulNosPOTAIS00/006040 glso

instrument 715. As sh 10 Fig.. 36b and.36¢C 0.is.renoved and
an en bl oc &;@géﬁﬁ%ﬁp?wob@ﬁ@g@iﬂwlgﬁPFB‘PW&&I{%ﬂ}é‘é‘@@ﬂlléplﬁﬁafb Png O that
provi des adegpafs 38Ra06d fzf?xhax‘_;/‘l%,e[%g? Bachfof dhitabBed ﬁféa%‘é@))c?r%ph@atfyn§c
material renoval instrument 720, such as a pituitary rongeur, can be used

to renove t hieemgjmkze@grqm Q)UE&LII@C? beggrromi itsentictyn Fwnheh,ethdirsmiarspa&élef or the

d dth 800. ., T h br al
bodi ea. can dregmhi ABVE Bty % aRRumal 8l aBBFRECY P B lo8E 4t Shnt of

gui de sh@eveledd@negaplasthat hﬂe&@oﬁ@fe&@s&@é@&ld@mlle%edemhttseﬁay%rfohﬁed@ed to
renove the cartil agi nous endpl ates. The discectony is perforned under

di rect visi oty tierpmnsfibleanatenaldrensampspriaan 9 ef shadich4 of %mﬁorﬁmamérr@»d@ent of
di sc_renoval u'rﬂéé Nfs BOFESE '11;6 aﬁ?ﬁéé g&lgﬂortl#\‘s%ngin Cftﬁe“ﬁﬁﬁ nt 108 o thedi @ gl al
B oul'd no af’

mar gi ns of t Seect ony e excee the erol at er al
annul us remadpase.i nt act to enhance the stability of the construct. 25 If

necessary, sequential distraction of the disc space can be carried out
using starter di operies @9 "’é"gl‘jes/?@”&bsgll%’vwllhﬁ“’ﬁgd thrpadedsihaft (et shpwRy act er

set 725incl £ELsRf 5@ h t 726a,
726b) 7260 ékg@rgl@t ;Hﬁg E)rfse %rgf |st§l§a{5§‘tg}erﬂ’] a%l ehé}%ﬁ?mﬁgg@% ary, the

di stracter tmmdedepenargueratslcmdetlyndmm/ﬁhg|1r91)ofhmdandi290 s’baami]& 092eveddp t he
di sc space hel j stracter asse 30 450.

i ertiaon o
Referring no®r @tel'—'ﬁ'@’l §600m£§weé€ﬂtém0é & EISHFRACAAS SheWR ik e&E%’&?ﬂl"é‘a’V with

di stracter d(;mgrls%ar;xs%wwﬁwﬂé §l€&¥8}5ﬁ4h@9ﬂ\£&e d Ty simt:rﬁs%t &5pthde2B0 f
di stracters 350, WO 02/ 01 2235 30 PCT/ USI 172/ OOU 111 380" are t hen i nserted

into openl ngnsﬁrwdtSh tyd p goncake face 302 rsdisposell Bwaatcancaesseiabt 96 450 is pl aced
ot oo Mo Bt g PR e R Z0at PO bk
nmarkers in tdgnineRSmMERhgdOn isRHionQleVRE 1Y aR@SIE&VONON Fuslhér, MPerBiBA HeVige
Di stractor assenbly 450 should renain

190 includes countersink marking 193 to provide an indication of the countersink of

implant 200 into the disc space. To facilitate implant rotation, inserter 190 can be

provided with a movable slide at its distal end that occupies the recessed area of

25 concave surface 202 providing a round construct for threading. While implant 200 is

threaded into place, distractor tip 86 maintains the disc space distraction.

In Figs. 19a-19b, when implant 200 is placed in the desired position, and
implant inserter 190 is removed from guide sleeve 100, distractor tip 86 is withdrawn
from the disc space. Preferably, a slap hammer 165 is engaged to distractor 80 in

30  order to withdraw distractor tip 86 from the disc space and distractor 80 from guide

sleeve 100. As shown in Figs. 19b-19c, distractor 80 is removed from working

channel 130 of sleeve 110. Implant 200 remains disposed in the disc space to



5 parallel to the endplates during seating, and the intact anterol ateral
annulus will act to center the distractor assenbly 450 and resist |ateral
m gration, i 4 npaction. The distractor driver cap 550,/.s,. renoved
to de-coﬁ%ﬁg&gggf}actors 350, 38U from gui de sl eeve 400. %gﬁgggﬁﬁgonow to
Fig. 39, an inpactor cap 730 is secured to guide sleeve 400 10 and the
gui de sleeve 400 is inpacted until flanges 418 and 420 are fully seated in
the disc space and the distal end of sleewe 400 is positioned against the
vertebral bodies while distractors 350, 380 remain as positioned in the

di sc space Whiihath ﬂerd?s%tsﬁﬁcggfigt?ﬁ@ﬁor?ﬁé?atﬁ%grin% gllll?(%g f2ht &?epat7\%c§teip§. Int['g n

renmoved. As shown in Fig. a, an 1 nstrunen ver such ‘as’sl ap” hammer

" 165 is securwithdrawii disgractdi &) leavtsarw @EDig sPadestongiris¢d efowerkinkchdmidl i s t hen
renoved, and a.crgL('gn,drdi cal wor Ki ng ch,zgnel‘ IS %@?{i dg&l t hrough qui de sl eeve
400 to the diOSCEREAAGHE ThESIO8Es SR seneavasriane d0hg! wyheni 280 ard £ ace
" 394 of secongsigd sifrfR6196 oBA&\RS 16/eME 4 ByIffidgisa) AR lhg now
to Figs. 4la eind 41b, regmar 470 is pos?%i oneztij In ltngggz\l/\ci)é(r?ﬁithﬁgaﬁ%ﬁs?#rlcgl to
ream a ¢yl i fdrfucther probesiures as descdibed belpwc & hatwaakihg spdce defitessparcelat ooat i on t o
20 prepare it for . insertion of inplant 800. referabl.éﬁ t he reanmer 470
creates a hSFE ' PHAp 1F gdag;ltgigfar {eﬁex%rcggb@ﬁanfl $4rd stegich ool lotmgmrf‘e@ai ng end
of the inpl aidc spacdor hfssx@ibh@ﬁlals&bﬁdhhﬁlaﬁlﬂa%gacsmﬁm%ianf@@(ﬂ%iléwow%n htached
to a depth stop, such as the depth stop 172 di scussed above, an -handl e
674. The appe®ised averal@pdth. stop setting is sel ected based on preoperative
tenpl ating usin jabn.CJnor MR i es nd shoul.d reflect the 25 | ength of
i npl ant 800 andq?%gésd%%dlqrbebdEh@oﬁ?ﬁ%’%&%ﬁ%@? a'fl?rrpwdf d@ﬁ?feﬁﬁhrf) %H'@ec space.
The deptth ofsleeeati(1gCuting headdi A thas fresls @8 RndMen Uethk: hiteslreahd the Hlsb epRECOPY -
Referring now to Fig. 42a ream'g% plug 600 is inserted into the reanmed
first disc ewnde &8 ghb.cramgrddOvs pasitiangduithinzthe working spagpadjaceng® i s
preferably ngfcay [ o St - hon.after the first
di sc space Igccezllt ?gﬁﬁ{icg(&ro ggtrfmﬂaf’lgﬁh%do?,%wgﬁe@ %@%ﬁ?@i{’&gﬁ%?%ﬂq‘&ﬁf}c%ct s to
di stract t helistiasttors [The eotcave sirédot 26 hof ingplhm00thd indiglsarfiat et skebe:

endpl at es. R?gm ng of ,th? second di sc space | ocation could be problematic
if first inglRACS 898 B Torasriand apsraing of reager §7&c space | ocati on before

VO 112/(0C2235 PETHS(AR[31dl tditd01 i lmRRAPI BhalesRARE bRkakAGIbS

reaned. Thus reaner plug 600 naintains the disc space straction
di stract or 38Dirigsopklidweith headdiTérto pizPareshd space fos adetomdnizanded impland di sc

space | ocati,on,adjacent the first di space |l ocation for. insertion of
second i npl tSh%Ub'".‘ E’P“IS_ bepd i€ @P‘iiﬁﬁ 85‘8&91?&5&0?%%%&9?%96%5@@ i sts in
the di sc spaeekih@&pstetaijabent B8RAVE fikfdce 2095ﬁ£ng>lmtzbo,t»bﬁléihﬁila¥m%o reamer 470
posi ti oned al ong concave surface of shaft 60 Handl e 606 engages the

proxi mal endayftaigs gwdiscapaca distcter. ThadancaGsuaiged 26k andhiesidanefacsilte of t he
wal | of,ngui ewv Q.to k reaner plug 600 frominterfering with
2 g?ggé\% 119 a%g as.a r%”ecr%f%gﬁ’ 1in§ed'[r§\? ?lﬁtapﬁg%?qoll 62?

reamer 470 and al'so fromi of second inplant 800'.

10 As di scussedlnBigee22as3e0thd tippRigadsl iS Whdiasvnemaagaste Byake ik ant
i nserter by engaging the inplant holder 650 to inplant 800" with driver

sl eeve 680 S&CHRefwinplantppsggiongexicgdQ0.4%ith a piseasisdwnplant Hogpagagedaonadc, second
i mpl ant 800;.| dri t. L3 - tion w.th reanmer
ol g 600 i ngsrd oh LERPRCTh R PIAPERIHaf R A FBIT RS A, " S00

preferably sunhlasdies sbewd it sitidilings infenéagtsl, Fig$) @2b and 2pebeBavkR drossast@di | sh
t he de 'red.4 or.d?ti c @g@l}ﬁ bet ween the endplates. After second inplant 800
i s insert ed' AT {HED f Withacanparesurtaced2ms showp imbiddendingsr Inggbetand

driver event, concave surface 201 of implant 200 acts as a guide for threading of implant 210
into the disc space.
If an implant like that of implant 200 is used, it is preferred to position implant
210 so that its concave surface 212’ is disposed towards concave surface 202 of
30 implant 200, forming a cavity 215’ therebetween as indicated in dashed lines in Fig.
22c. The cavity may then be packed with bone growth promoting material. T-handle

192 is used to rotate implant 210 and thread it into the disc space, as shown in Fig.



sl eeve 680 are renoved. Reaner plug 600 is withdrawn fromthe first disc
space location, and first inplant 800 is inserted into the first disc space
| ocation <in Fig. 45 with the inplant inserter. k ed,

i npl ants \géd'%%% preferably are 20 countersunk 2 to 5 \rﬂg il]?r%:&?@?]tso from
the anterior face of the vertebral bodies. If necessary, inplant adjuster
620 can be inserted into the proximal end opening of the inplants 800, 800
for alignnment corrections. Bone growh G Baterial can be placed around the
i npl ants 800, 800" in the disc space to facilitate fusion. While the use of
threaded i nphANL&ab@R (PREIaMO0RIS d drcdliad erHPRAiAAkr (B3t Whdn AFiIENRC is
instrunents of the present invention, the present invention |ikew se

cont enpl at esusedi imgplaugho ismesigdavithptench e amfaco R0 esfiamdai260.i Bpleggrowtti n t he

di sc space with the instrunents.d ribe in.. Al so iLe it i
preferted t naRpRCaR SRR A Y B b BSlerti 2o B iR L of bt A0
inplants at bil atgs plesdn®aveh@iSfuphtiiontedntifadi m6irsR@Reand Me@bdd on of a
single inplant into the disc space is also contenplated. 30 O course, the
present PnveptrtioHainretddeenesingthrerded Bisonalenices e a disybrass beyieemeasur i ng
on cont oL LRSS T TP U8 P ABPBRSEMOSSLBELERE TR gk o2 o0
brochure  Vdntdmplalet 278 thede-thi¥aleUdidéddlichibé bel Btidping ahb apeflifo pakRh

application. Additionall g the present invention is not limted to use with
the tool s anlordasisthetivesntiBe wstebral sadplapowyben igpitegun de discpaes thombetwgen.

di stractors e Vi mal | y
occur tot hogganéﬁ% : eécﬁga# Eggﬁ ‘t”'? %d){;/r\‘hrt?'(gz hﬁi‘{%@ I\?(ﬁsvgﬁﬁ ?’8??§§?§%§fy\7w l e the
i nventi df hasache€whidhl isstcoaioede dindteicldyaefehmde imitdaitiadtly. Whilehike dr awi ngs and
f or egoi ng descr\igﬁti on ane i.s to be considered as illustrative and not

. th .
restrictive iMF %R‘%l&‘f%’i“?&f’as %Fﬂ@ed}m&é\‘ 2resonlempiatelor ysa WRh [peteds r ed
enbodi ment h@q%ea%@@&sﬁiﬂ%@ﬂictéﬂ%odf% 6&d iRed _aﬁi&ﬂ?f- %tﬁ%o:ﬁ:h'to HAAnAeS r@é\gn of the

nodi fications that come within the spirit o e Invention are desired to

be pr ot ect edspine, WpeoR/oOtRABH @@ vhatd methadsanayedso baveRPPlidadish idthdr1 10111

1. A surgical _ins rum%gt assenbly, for di sttra ti nﬁ()g a ép' nal disc space,
conpri sing: PH9aCRes 1g;tag spe 4 1p fhe sariigp ofsotheritypesand shapes g HhG bet ween
a proxi ngl epd daRQpaedi stal end; a first distractor tip extending fromthe
distal end of said first shaft, said first distractor tip including
opposite first aRefegmgmay wlnigndes2dafthar mghawhiangtherkingbodamerntofakhenght ; a
proj ection extendi.ng froma nedjal, side of said first shaft: 10.a.second

di stractor i%rcf‘l?rﬁﬁﬁilﬁcgﬁpa‘ée glété%:ﬁ?f%ssﬁé?zﬁ LR ERIRYS ?ﬂ@?ﬁe‘%eﬁ‘?‘%ﬂ%’?’%nd and a
di stal end; masefopsisctoTirsiadtor 50 ofRigending Diseratioh8s®instuads £pdxhalsai d
second shaft, said second distractor tip including opposite first and

second sur f a®¥sd et phifhipiexicadingplonedergirdingharisiddnansudistraaaritd 35 adqual to
said fikgt bShr i Loght . f. [ [ ' f said
second gﬁaf tlrli_,l eg‘%ﬂie@[ggfsﬁ{eag\r}ghdgg?xﬁﬁﬁgag%%f%ﬁ%ggr@ﬁ %ﬁ%&(?ggr@:ag@ggﬂet ween a
proxi mal endprarna fldhgd 35a@ndhe sviibsfehapssadefifing $lipd66a themabahtdiAsialact or s
are received_jn said warking chan&e@l of _said gui de sleeve with said

proj ecti on p%éjlat‘? pioxtied in b pgexipeciace iand gopfigied ¢p 24A8R cap coupl ed

to the proxiar@tlrac%}%@ftoé&i\féné&{aﬂooﬁs;r}qcﬁg&@&@u@é&tm@ws and said gui de

sl eeve, said distractor driver cap having a side opening wherein said
di stractor dri veln tbaplussated embddiaded shorfit 3H4swis d hbllowtintanor I¥donadiude 85 r act or s
and saiggguide

i st 7 aces: | WORH BEverdie Bt an Al Gt G B shg A s AR  hor eor .

g"i” ]:rggefis senphite & infdghdl Thal a1y Bk Bh&h, HidtRERP BE S 56 hRF beTedowiblicave

: attached to shaft 354. Distractor tip 356 can be provided with a rounded leading edge

362 that extends between a medial side 358 and an opposite lateral side 359 of

distractor 350. Preferably, for reasons described further below, the transition between

30  leading end 362 and medial side 358 is relatively abrupt such that leading edge 362
remains extended to its most distal-most point at the transition therebetween. A

gradual arcuate transition is provided between lateral side 359 and leading edge 362.



30 4. The assenbly of claim2, wherein said recessed area is configured to
permt rotation of a surgical instrunment positioned adjacent thereto.

VIO W2/ 5,RCT/ USI 12/ UUW01f1 34 ' S. The assenbly of i erein
said fi rs\%éﬁlg@?rzgct er tipis integrally formed with said %ﬁg@%"ﬁ‘gﬂ] and

said second distracter tip is integrally formed with said second shaft. 5
6. The assenbly of claiml, wherein in said projection is cylindrically
shaped. 7. The assenbly of claim1l, where®2n: said first distracter includes
a convex surface along said nedial side 10 thereof; and said second

di stracter imgliq&sPs wNERcRHES HpBsifk Q&geb?eﬁicgntﬁamﬁélgﬁ%%e}ébaﬁﬁ §9{ 8. The

assenbly of claim1, wherein a distal end of said g eeve I nc ’ines 15
a pair of oppush can duchingbsleseiranmis 332 th stgagé thetvagetehl ondplates aitieesassenbl y of

claim1l, wherein said workin annel ..includes a first r ki ng channel
_portion for 'P%Vceg?_e\r/‘Fﬂgd@éﬂcﬁorf[ﬁ)r@? "&Iﬂ‘_:,ﬁtdr‘%fcstpé‘fe' ii‘a"%?t%rét%%\?\é?%‘ﬁﬂ Stffannel
portion for haGeimivRGneAbd iSLEROAE & EaBIisH a dRRackdn hE §$§§€Pizi>lg of claim
9, wherein said first working channel portion and said Second worki ng

channel Yor t338hbdtween the verghral eaidplhtes s Ragtractod tip 35his pasfembly wadsf frathai m 1,

wher ei n sai i de sl eeve j.ncludes. a sl eeve, c at..25 said proxinmal end of
sai d gui de g‘ll"ggl\r/"é,% Y ré?déé}\'?(éenggﬁtei"ﬁgIaﬂ‘gfqﬁbl’dg?ﬁfw?wﬁ"%mﬁﬂﬁ%‘ ©ngageabl e
to sai d di stallagtire stdFédh&b de®PmintAnd Momitasdswmdtor tpf3 56! kiRl Idsertidh ¢iBithe sai d
first distracter includes a first flange on its proximal end defining a lip

t her ear ound ¥¢$PacE Phal SSmhandflanged oer353e, dnddn theadtematvebpdsd.icambe on its
proxi mal en fel pl Q- L.t sal.d.driver .cap including a

di stracter g?%bt% ﬂs‘ﬁ (E}g ni’i’e?L thgle‘i?éghﬁeggg:gpghlfeinﬁa{stgn%rflo SEEE ('jnsllrluglﬁﬁtés t herei n.
V1' O (1B 11C>223mstPicTordS0 20 Gcludb a bojectivn 338 seity oylialiricdigisaapkd, wherein
said di st racﬁ gé%%ri ver cap includes a guide sleeve slot slidably receiving
sai d proxi néft qthesghanss fre alsggontemplied. yhasexiends mediallwfremanedidside i r st
di stractor 388! 4f€8icRifihfStoff Wi B bRGRX i,ning,a lip

t her ear ound and sai § sﬁfgfh:ond()fé)lhggrggggzﬁ “l}lglgPS%gﬂgd g@@gﬁgﬁq{)*’aﬁg%l%n its
proxi mal endodef maikeg3 52 ik ippovidedrie anafuBe toghvedhel surgesn avipdicatdrsfithgsise

di stractor sl.qgt sli dabg%q receiving said first and second fl anges therein.
10 15. The RESSHBYO 338 ai m 14, wherein said first flange includes a

proxi neds face h@é!fé}ﬂngln&o|t@FI§g.eZ4%:Lﬂc?ﬂE@res@.k%“§\e§éyagné 1ROGRcE BEIAGES @
proxi mal face having a hole thherein, said distractor driver cap I1ncluding a

spri ng- bi as@80 glatrgexcepoasi desatirt hercinbelwws simibs fomdnygesperes ofsesmidd hol es
LRTEICT b ST S M R T T T L
extending along axis B1, and a distractor tip 386 at the distal end of shaft 384.
Proximal end 383 includes a flanged post 383a having a proximal flange 385a on the
20 end of the post defining a lip 395a thereabout. A hole 397a is provided in the
proximal face of flange 385a that is configured to attach distractor 350 to
conventional tools such as a distractor puller.
In the illustrated embodiment, shaft 384 has a hollow interior 387 to reduce its
weight; however, the present invention also contemplates a solid shaft 384. Also,
25 while an integral shaft and tip are shown, distractor tip 386 may be removably
attached to shaft 384. Distractor tip 386 can be provided with a rounded leading edge
392 that extends between a medial side 388 and an opposite lateral side 389 of
distractor 380. Preferably, for reasons described further below, the transition between
leading end 392 and medial side 388 is relatively abrupt such that leading edge 382
30  remains extended to its most distal-most point at the transition therebetween. A
gradual arcuate transition is provided between lateral side 389 and leading edge 392.

Distractor tip 386 also includes opposing vertebral endplate contacting surfaces 390



endpl ates for insertion of an inplant therebetween, conprising: inserting a
gui de sleeve to the disc space froman anterior approach, the guide sleeve
havi ng a Wa &gﬁchannel provi ding access to a first di SCPEP/%%@/@Q | ocati on

ki
and a secongwgl SC space location; distracting the disc space léfesi red

di sc space height; preparing the first disc space |ocation through the
wor ki ng channel for insertion of a first inplant therein; inserting a
reamer plug through the working channel imto the first disc 25 space

| ocation; preparing the second disc space |ocation through the working

channel for jjssntipRnehn ﬁqcﬁﬁi@%@ﬁatioﬁpbgﬂo %r%r‘i%eﬁgﬁ Vtg%%a&é\l/o eipaﬁﬁ(ets iaﬂ@reEﬂF i nt o

reaner plug; i1 nserting the second 1 nplant ng channe
the second dinsecnsaobdisoaadd tgn38aihehesdisospdcd. npisaattobep BYH fsalpsipead sudh
establish a tg sired l.ordot iil}cilﬁo an% e between the vertebral endpl ates;

| .
removi ng t he gtl L EAnedAserigd BSE SPACE Lo eyiahlish p Gestractnd eighd 372 rses Figng t he
~ second i npl aﬂfa?]bét%en th¥Vekibordl LHRZRARS, mfayﬁg%g%%fe%ﬁdl{ﬂﬁﬁﬁé frﬂﬂot he first

i mpl ant through the working channel into t i rst sC space cati on,
the firs? i memmurberiotherirapelueeht mmtersid,aint istudes dasdiogdphio neker 68 Angl e

bet ween t he rtebral endplates. 5 17. .The nethod | ai m 16, wherein

di stracting ‘%{ﬁ)év tﬁF g‘érgg%@eA_e eﬁ@l"lfcf‘é'g:m%‘t(?{/g‘. frQO R ?éés‘f“rﬂ‘igéf‘sre%ﬁ"df“%%i ng a
first distragioipatd. Bhalr3B4iaei peoxdmaesande dindtif ¥ Mertivé BE3 seneed
distractor tip and a recessed area extending along its |ehgth; positioning

t he second dnaderfsem staindess seher atiee af¢eptabledngteri ddbosurgicalingthenenis: st 10

di stractor at | It Ly . recei in the essed area ,of..the, second
di stractor; ande@?lésnedﬁ) ‘IH%‘?% Wéd' Fssl&r %%j%trd?ﬁlfaﬁg)r? ﬁﬁS’&&'ﬁgP% RdFdingSdehannel
into theodi s392appaRimdBlangbesiiidrecksedd Gtaddhinkd byhUubiiped 6PBNChe NG

coupling the first and second 15 distractors to the guide sl eeve before
di stracti ng MHacHi ¥ 18 ghecillustnated eppRodimpeti orpnetveciugliaen 1% hagiaeriadow dP%t r act i ng

the disc sp ek v LYI - pgSte_and second
i st ract or o Sanr T ReUACTARELADE uPE KL WREAG 359 of Ml M2 In 36 act or
tips into thsendargo tepdseuss@Datite witherespetiiodisifacoked0antiR0, Eetchesurfaeapr i si ng
appl ying a d:{?i Vi n% force only to the guide sl eeve to advance the guide

r

sl eeve towa 4 e Wit theso medigrsurfaee Bl fusidiraciopdSQden diskrtied in the
i sc spege. 8D Ad 380 bR dIEoRRc 0 nfelill Mudiasedifi'3R81n STRY Rl afi TR N9 the

first distractor fromthg wor ki ng annel orma s tantra
cylindrical showkimbigelidaned 2por Thendisitaotogs 3308 38@ Earndandbetaletigued vAdth The

nmet hod of claim 21, wherein preparing the first disc space |ocatjon 30
i ncl udes r eéﬁ{ thy a%Jﬁ‘ée"&ﬁ‘ssga%‘B‘g?ceﬂiean pheidiSonot K IRgn erimsielupdeadingn. v~ O
U2/ UG223s PGha es\#d Adjhddnbliidifactord 350, 430 wRhRednMiec! @i m 16, further

conprising securing the reaner plug to the
To aid in distractor insertion, distractor 380 includes a notch 396 formed in the

20  adjacent the proximal end of shaft 384 sized to receive projection 374 as shown in
Figs. 25a and 25b. Notch 396 has a proximally facing opening 398 that allows
projection 374 to be top-loaded therein from the proximal direction and withdrawn
therefrom in the distal direction when distractors 350, 380 are adjacent one another.
Projection 374 and notch 396 resist rotation of distractors 350, 380 relative to one

25  another and maintain the relative positioning of distractors 350, 380 during insertion
into the disc space.

Specifically, but without limitation, the distractor tips 356, 386 may be formed
with heights 372, 372’ ranging from 6mm to 24mm. Preferably, the height of the next
sized distractor increases or decreases in 2mm increments. Other variations and may

30  be provided as long as the working distractor height provided approximates the disc
height in a normal spine and accommodates insertion of an implant into the disc space

as described herein.



gui de sleeve. 5 24. A device for inserting a spinal inplant into a spinal
di sc space, conprising: an inplant hol der engageable to the inplant, the

i mpl ant h@hqﬁhgﬂging bi ased to a di sengaged position and ppghMeY g @ shaft
havi ng a réaded portion and a tapered portion increasing In size towards
a distal end of said shaft; 10 an inplant engaging portion at a distal end
of said shaft; a driver sleeve having a hollow interior, said driver sleeve
bei ng threadingly engaged to said shaft w4 h a plastic bushing on a distal
end of said driver sleeve in contact with said tapered portion, said

i npl antengagi NoR R HbWEKt IR P28 26 3k |shbh AT Riletidlye tdh gsnfécatess ai d
driver sleeve, wherein said inplant holder and said driver 15 sleeve are
rot at abl e r ediatraoves 860,6¥86 daswwibhe nbove. Knvde dedve 4007 dmilahol ghéte staeoen 8G&i d

di sengaged posjtion to engage the_inplants. 25 devi ce of claim 24,

. wherein sai d* Pé‘ﬂsf’ rﬁ?ﬂ“@e‘f}gf‘ﬁarﬁa@@a@\"%Sl"e@?’f’éﬁﬁ%ﬁba Hﬁﬁ)@Fﬁ'ﬁW? from said
di stal end aly8AghPcHafidl 9530 A%Vifg affighad GaRRdfed s 28ctiohN 8V SR Chafel C! @l M
24, wherein said 1nplant engaging portion includes at [ east gne proj ection

on a di sbal &Hbextdnds & aswistntialhogiabsiowset hatnee &onea pakimafendpPdit e fingers

extendi ng di st all om.said shaft. . A.A JASGSE" . AL A?. A A,

A2 A( . AR A ?‘&L‘?’ﬁ?‘{d& . A?‘ﬁ\tf“ﬂ,‘{.bz,‘? %W?YJA‘&“,Z\%?%‘. the ganigur %{:A‘.*‘E'A‘}‘.“i\'?‘l{ﬁsbl\‘ﬁ? A . A A
, - A . Ase. A epfAhe wttRbrat Bodieeagaisb whidh it isHBsitioned. Sleeve 400 also includes an
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77n78' 8w8899Vvo9y diacsnt disial end #i4 themtgiigl thirknest alppg fhedpiery edgeorioiscal cal ca
] ca] caU]lgaA]A %v?]al?@](?ﬁ]r%%ﬂgéﬁ:rg&hﬁat})fp?%\ﬁ@ £ RUGAIGRICKAdsE MafPbfiftn 4% and an

===, >>?@
KKLLM xsni d_ofippsisd reddaecd lluaknead wall pattoajdd djcahwahaasjndjraalicalicalssal ca] cal cal

ST LT o oo b ARy o Sk U1 ) G5 A Stk A0k ik e ok Flomgesa) ca ca)
ca] ca] ca] cal£@| éﬁ@hQ@]eﬁ@L&i\?\.k er_dht &b Pdaddi Rl sppbsirl itk calvomlif i Rmdaegog9g&hz
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portions 407 and 409. As discussed above with respect to guide sleeve 100 and
working channel portions 107, 109, working channel portions 407 and 409 are
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A side-loading distractor driver cap 550 is shown in Fig. 27a-27d. Distractor
driver cap 550 includes a body 552 having an upper portion 554 and a lower attaching
portion 556. Attaching portion 556 has a side opening 558 that communicates with a
distractor securing portion 560 and a sleeve securing portion 562 provided in the

15 interior of attaching portion 556. Distractor securing portion 560 and sleeve securing
portion 562 are configured to allow distractor driver cap 550 to be side-loaded
through side opening 558 onto the distractor assembly 450 (Fig. 28) to assemble
distractors 350, 380 and guide sleeve 400.

Distractor securing portion 560 includes a distractor slot 564 having a first ledge

20 568 therearound formed by upper extension 567. Distractor slot 564 is configured to
receive proximal flanges 355a and 385a of flange posts 353a and 383a, respectively,
of distractors 350, 380 when positioned together as shown in Fig. 25b. Lips 365a and
395a of flange posts 353a and 383a, respectively, contact first ledge 568 formed
around distractor slot 564. Sleeve securing portion 562 includes a sleeve slot 566

25  having a second ledge 570 therearound formed by a bottom extension 572. Sleeve
slot 566 is configured to receive proximal end ring 407 of sleeve 400 with bottom
extension 572 positioned in proximal groove 406 when distractors 350, 380 are
inserted into sleeve 400 as shown in Fig. 28. Distractor driver cap 550 secures
distractors 350, 380 together and also secured distractors 350, 380 relative to guide

30  sleeve 400 forming distractor assembly 450. This allows the surgeon to insert
distractor assembly 450 through skin and tissue to the disc space without distractors

350, 380 and sleeve 400 moving relative to one another. Preferably, distractor tips
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force to the proximal flanges 355a, 385a of distractors 350, 380 respectively. To

5  ensure side-loading distractor driver cap 550 is properly positioned on distractors 350,
380, a well 574 is provided in upper portion 554 in communication with distractor
securing portion 560. A spring-biased plunger 576 has a nub 578 extending into
distractor securing portion 560. When one of the proximal flanges 355a, 385a
contacts nub 578, spring 580 compresses and plunger 576 is pushed into well 574.

10 Depending on the side from which distractor driver cap 550 is loaded, one of the holes
367a, 397a will align with nub 578 and spring 580 pushes nub 578 into the
corresponding hole 567a, 597a. This creates a clicking sound and an audible
indication that distractor driver cap 550 is properly seated on the distractors 350, 380.

In Fig. 29, there is shown a reamer 470 positionable through a selected one of

15 the working portions 407, 409 of guide sleeve 400. Reamer 470 includes a cutting
head 471 attached to the distal end of a shaft 474. Cutting head 471 has cutting blades
476 extending in a helical pattern from a body 478 configured to ream a cylindrical
hole in a disc space. Body 478 has elongated openings 480 formed therethrough
along each cutting blade 476 that communicate with a hollow interior defined by body

20 478. A port 482 in shaft 474 provides access to the interior of body 478 for material
removal therefrom. An opening (not shown) in the distal end of body 478 can also be
provided for this purpose. The depth of reaming can be monitored and controlled
with a depth stop, such as depth stop 172 of Fig. 16a, and depth markings 484 on shaft
474. A connector 486, such as a Hudson type connector, is provided at the proximal

25  end of shaft 474 for connection with a T-handle driving tool.

Referring now to Figs. 30a-30b, a reamer plug 600 is illustrated. Reamer plug
600 has a shaft 602 and a plug 604 at the distal end of shaft 602. A handle 606 is
provided at the proximal end of shaft 602. Shaft 602 is generally cylindrical but
includes a concave surface 612 extending along a medial side thereof to accommodate

30  rotation of a tool therebeside. Handle 606 has a scalloped portion 608 connected to
shaft 602. Scalloped portion 608 has a cavity 614 formed around shaft 602 that

receives the proximal end of guide sleeve 400 when reamer plug 600 is fully inserted
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opposite concave surface 612 that facilitates insertion and removal of plug 604 into
the reamed disc space location. The scalloped portion 608 and laterally extending

5  portion 610 provide clear access to one of the working channel portions 407, 409 of
guide sleeve 400 when reamer plug 600 is disposed in the other working channel
portion 407, 409,
Referring now to Fig. 31, there is shown an implant adjuster 620. Implant

adjuster 620 has a shaft 622 extending between a proximal end 624 and a distal end

10 626. As discussed further below, distal end 626 has an implant engaging portion 628
configured to engage an implant that has been implanted into the disc space to provide
adjustment of the final alignment of the implant. Proximal end 624 can be provided
with a Hudson-type connector connectable to a T-handle or the like to apply a
rotational force to the implant through implant adjuster 600.

15 Referring now Figs. 32a-32b, there is illustrated an implant holder 650. Implant
holder 650 includes a shaft 652 extending between a proximal 654 and a distal end
656. Shaft 652 includes a threaded portion 664 adjacent proximal end 654. Distal
end 656 includes an implant engaging portion having a pair of fingers 658 extending
from an end section 668. A shoulder 666 is provided between a tapered section 662

20 and end section 668. Projections 672 extend distally from a distal end wall of end
section 668. A slit 670 extends between the projections 672 proximally along the
center axis C of implant holder 650 for a distance d, biasing implant holder 650 to a
position that is disengaged with the implant. Flats 674 are provided adjacent the
proximal end of shaft 652 to provide an indication of the orientation of fingers 658.

25 Referring now to Fig. 33, an implant driver sleeve 680 is provided. Driver
sleeve 680 includes a cylindrical member 682 having a hollow interior sized to
receive implant holder 650 therethrough. Cylindrical member 682 includes threads
(not shown) formed in its hollow interior configured to mate with threads 664 on
implant holder 650. Cylindrical member 682 has a proximal end 684 with a hex nut

30 686 secured thereto. Cylindrical member 682 further includes a distal end 688 having
a bushing 690 secured thereto. It is preferred that bushing 690 is made from a

lubricious plastic material such as DELRIN and is press fit onto distal end 688. In
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" ===.>aB = head 697 sized to engage hex nut 686 of implant driver sleeve 680. Implant holder

650 has a sufficient length such that distal end 656 extends distally from distal end
688 of driver sleeve 680, and proximal end 654 of implant holder 650 extends
5  proximally from proximal end 684 of driver sleeve 680.

To secure an implant 800 to implant holder 650 as shown in Figs. 43a-
43b,implant holder 650 is placed through driver sleeve 680 and secured thereto by
partially mating the proximal end of threads 664 onto the distal end of the inner thread
of cylindrical member 682. A T-handle 674 is secured to a connector at proximal

10 end 654 of implant holder 650. Implant 800 is held in position by a vise and the
implant can be pre-packed with bone growth material through a proximal end opening
of the implant. Implant holder 650 is then positioned with fingers 658 around implant
800, and projections 672 can be received in the end opening of the implant.
Preferably, fingers 658 are configured to mate with flats or other surfaces provided on

15 the sidewalls of implant 800. Implant holder 650 is threaded proximally with respect
to driver sleeve 680 so that bushing 690 contacts tapered portion 662, and tapered
portion 662 is pulled proximally into the distal end opening of driver sleeve 680.
Implant holder 650 can be held to prevent its rotation with handle 674 while driver
sleeve 650 is rotated with wrench 695. The force exerted on tapered portion 662 of

20  implant holder 650 moves implant holder 650 to an engaged position with the implant
800 by causing slit 670 to narrow and fingers 658 to be pushed towards one another to
firmly grip implant 800 therebetween. Plastic bushing 690 prevents jamming of
implant holder 650 with driver sleeve 680, and also facilitates disassembly of outer
sleeve 680 from implant holder 650 to release implant 800 after implant 800 is

25  inserted in the disc space.

Referring now to Figs. 35a to 45, an example of a preferred surgical technique
employing the instruments of Figs. 23a-34 in an anterior approach to the spine to
insert a first implant 800 and a second implant 800’ bi-laterally in the disc space (as
shown in Fig. 45) will now be described. It will be understood however, that the

30  instruments of Figs. 23a-34 can also have application in other approaches to the spine

and with other types of implants mentioned herein.
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with marks M. The lateral margins of the block discectomy are marked by sharply
incising the annulus with cutting instrument 715. As shown in Fig. 36b and 36c,
template 710 is removed and an en bloc discectomy is typically performed to create

15 an opening O that provides adequate space for insertion of distractors 350, 380. A
disc material removal instrument 720, such as a pituitary rongeur, can be used to
remove the nucleus pulposous to provide room in the disc space for the distractors and
the implants 800. The anterior osteophytes on the vertebral bodies can also be
removed to ensure accurate seating of the distal end of guide sleeve 400 against the

20  vertebral bodies. Curettes can be used to remove the cartilaginous endplates. The
discectomy is performed under direct vision, and lateral fluoroscopy can be used to
confirm the extent of disc removal in the posterior portion of the disc space. The
lateral margins of the discectomy should not be exceeded so that the anterolateral
annulus remains intact to enhance the stability of the construct.

25 If necessary, sequential distraction of the disc space can be carried out using
starter distractor set 725 as shown in Fig. 37. Starter distractor set 725 includes a
number of distractor tips of increasing height 726a, 726b, 726c, 726d attachable to
distractor handle 728. If necessary, the distractor tips are sequentially driven into the
disc space to develop the disc space height prior to insertion of distractor assembly

30  450.

Referring now to Fig. 38, distractor assembly 450 is then assembied with

distractor driver cap 550 as discussed above. The distractor tips of distractors 350,
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sleeve 400.

Referring now to Fig. 39, an impactor cap 730 is secured to guide sleeve 400

10 and the guide sleeve 400 is impacted until flanges 418 and 420 are fully seated in the
disc space and the distal end of sleeve 400 is positioned against the vertebral bodies
while distractors 350, 380 remain as positioned in the disc space with distractor driver
cap 550. Impactor cap 730 is then removed. As shown in Fig. 40a, an instrument
remover such as slap hammer 165 is secured to first distractor 350. First distractor

15 350 is then removed, and a cylindrical working channel is provided through guide
sleeve 400 to the disc space along the recessed area defined by concave surface 394 of
second distractor 380 as shown in Figs. 40b and 40c.

Referring now to Figs. 41a and 41b, reamer 470 is positioned in the working
channel to ream a cylindrical hole in the disc space at a first disc space location to

20  prepare it for insertion of implant 800. Preferably, the reamer 470 creates a hole that
is sized to correspond to the height of the leading end of the implant to be inserted
into the disc space. Reamer 470 is attached to a depth stop, such as the depth stop 172
discussed above, and T-handle 674. The appropriate depth stop setting is selected
based on preoperative templating using axial CT or MR images, and should reflect the

25 length of implant 800 and the desired countersink of implant 800 in the disc space.
The depth of reaming in the disc space can be verified with fluoroscopy.

Referring now to Fig. 42a reaming plug 600 is inserted into the reamed first disc
space location created with reamer 470. First implant 800 is preferably not inserted
into the first disc space location after the first disc space location is reamed. The

30  tapered first implant 800 acts to distract the disc space to establish the lordotic angle
between the endplates. Reaming of the second disc space location could be

problematic if first implant 800 was inserted into the first disc space location before
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shaft 602 against the inner side of the wall of guide sleeve 400 to keep reamer plug
600 from interfering with reamer 470 and also from interfering with insertion of
second implant 800’,
10 As discussed above, second implant 800’ is engaged to an implant inserter by
engaging the implant holder 650 to implant 800’ with driver sleeve 680 as shown in
Figs. 43a and 43b. As shown in Figs. 44a-44c, second implant 800’ is threaded into
the second disc space location with reamer plug 600 inserted at the first disc space
location. Second implant 800’ preferably includes self-tapping threads, and is tapered
15 to establish the desired lordotic angle between the endplates. After second implant
800’ 1s inserted into the second disc space location, implant holder 650 and driver
sleeve 680 are removed. Reamer plug 600 is withdrawn from the first disc space
location, and first implant 800 is inserted into the first disc space location as shown in
Fig. 45 with the implant inserter. When inserted, implants 800, 800’ preferably are
20 countersunk 2 to 5 millimeters from the anterior face of the vertebral bodies. If
necessary, implant adjuster 620 can be inserted into the proximal end opening of the
implants 800, 800 for alignment corrections. Bone growth G material can be placed
around the implants 800, 800’ in the disc space to facilitate fusion.
While the use of threaded implants has been primarily discussed for use with
25 the instruments of the present invention, the present invention likewise contemplates
using push-in type implants and/or expandable implants in the disc space with the
instruments described herein. Also, while it is preferred that the present invention be
utilized for insertion of two implants at bilateral locations within the disc space,
insertion of a single implant into the disc space is also contemplated.
30 Of course, the present invention makes use of depth stops and other devices for
measuring and controlling the depth of the various procedures performed in the disc

space. These devices and procedures are more fully explained in the Danek brochure
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While the invention has been 1llustrated and described in detail in the drawings
and foregoing description, the same is to be considered as illustrative and not
restrictive in character, it being understood that only the preferred embodiment has
been shown and described and that all changes and modifications that come within the

spirit of the invention are desired to be protected.
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5 a first shaft extending between a proximal end and a distal end;

a first distractor tip extending from the distal end of said first shaft,
said first distractor tip including opposite first and second surfaces defining
a first distraction height;

a projection extending from a medial side of said first shaft;

10 a second distractor including:

a second shaft extending between a proximal end and a distal end;

a second distractor tip extending from the distal end of said second
shaft, said second distractor tip including opposite first and second surfaces
defining a second distraction height substantially equal to said first

15 distraction height;
| a notch formed in a medial side of said second shaft;

a guide sleeve defining a working channel extending between a proximal
end and a distal end, wherein said first and second distractors are received in said
working channel of said guide sleeve with said projection positioned in said notch;

20 and

a distractor driver cap coupled to the proximal end of said first and second
distractors and said guide sleeve, said distractor driver cap having a side opening
wherein said distractor driver cap is side-loaded onto said first and second

distractors and said guide sleeve.

25
2. The assembly of claim 1, wherein said second distractor includes a recessed
area extending along a medial side thereof.
3. The assembly of claim 2, wherein said recessed area is a concave surface.
30
4. The assembly of claim 2, wherein said recessed area is configured to permit

rotation of a surgical instrument positioned adjacent thereto.
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said second shaft.
6. The assembly of claim 1, wherein in said projection is cylindrically shaped.

7. The assembly of claim 1, wherein:
said first distractor includes a convex surface along said medial side
10 thereof; and
said second distractor includes a convex surface along said medial side

thereof.

8. The assembly of claim 1, wherein a distal end of said guide sleeve includes

15 a pair of opposite flanges extending distally therefrom.

9. The assembly of claim 1, wherein said working channel includes a first
working channel portion for receiving said first distractor and a second working
channel portion for receiving said second distractor.

20
10.  The assembly of claim 9, wherein said first working channel portion and

said second working channel portion form a figure eight shape.

11.  The assembly of claim 1, wherein said guide sleeve includes a sleeve cap at
25 said proximal end of said guide sleeve, said sleeve cap including a proximal end

ring engageable to said distractor driver cap.

12. The assembly of claim 11, wherein said first distractor includes a first
flange on its proximal end defining a lip therearound and said second distractor

30  includes a second flange on its proximal end defining a lip therearound, said driver
cap including a distractor slot slidably receiving said first and second flanges

therein.
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5 4. The assembly of claim 1, wherein said first distractor includes a first flange
on its proximal end defining a lip therearound and said second distractor includes a
second flange on its proximal end defining a lip therearound, said driver cap

including a distractor slot slidably receiving said first and second flanges therein.

10 15. The assembly of claim 14, wherein said first flange includes a proximal
face having a hole therein and said second flange includes a proximal face having a
hole therein, said distractor driver cap including a spring-biased plunger
positionable in a corresponding one of said holes when said distractor driver cap is
properly positioned thereon.

15
16. A method for preparing a spinal disc space between a pair of vertebral
endplates for insertion of an implant therebetween, comprising:

inserting a guide sleeve to the disc space from an anterior approach, the
guide sleeve having a working channel providing access to a first disc space

20 location and a second disc space location;

distracting the disc space to a desired disc space height;

preparing the first disc space location through the working channel for
insertion of a first implant therein;

inserting a reamer plug through the working channel into the first disc

25 space location;

preparing the second disc space location through the working channel for
insertion of a second implant therein after inserting the reamer plug;

inserting the second implant through the working channel into the second
disc space location, the second implant being tapered to establish a desired lordotic

30  angle between the vertebral endplates;

removing the plug from the first disc space location after inserting the

second implant; and
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providing a second distractor having a second distractor tip and a recessed
area extending along its length;

positioning the second distractor adjacent the first distractor with the first
distractor at least partially received in the recessed area of the second distractor:

and

inserting the distractor tips through the working channel into the disc space.

18.  The method of claim 17, further comprising coupling the first and second

distractors to the guide sleeve before distracting the disc space.

19. The method of claim 18, wherein distracting the disc space includes
applying a driving force to the first and second distractors and the guide sleeve to

insert the first and second distractor tips into the disc space.

20. The method of claim 19, further comprising applying a driving force only
to the guide sleeve to advance the guide sleeve towards the disc space after the

distractor tips are inserted in the disc space.

21.  The method of claim 17, further comprising removing the first distractor
from the working channel to form a substantially cylindrical working channel

portion along the second distractor.

22.  The method of claim 21, wherein preparing the first disc space location

includes reaming the disc space through the working channel portion.
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an implant engaging portion at a distal end of said shaft;
a driver sleeve having a hollow interior, said dri ver sleeve being threadingly

engaged to said shaft with a plastic bushing on a distal end of said driver sleeve in

contact with said tapered portion, said implant engaging portion extending distally

from said distal end of said driver sleeve, wherein said implant holder and said driver

15 sleeve are rotatable relative to one another to move said implant holder from said

disengaged position to engage the implants.

25.  The device of claim 24, wherein said implant holder includes a slit extending
proximally from said distal end along a center axis of said shaft.

20
26.  The device of claim 24, wherein said implant engaging portion includes at least
one projection on a distal end of said shaft positioned between a pair of opposite

fingers extending distally from said shaft.



