; | me3eRV(RS| 46T(: B' WO 02/ 07654 PCT/ US01/ 23481 | NTERVERTEBRAL SPACER AND ..
| MPLANT | NSERTI ON | NSTRUVENTATI ON This application clains priority from q\\
Uni ted Stgigaprpgavi sional application Serial No. 60/220, 9%,T,|jgoll,§g48,]ul y 26s
2000, which is incorporated herein by reference. BACKGROUND |I. Techni cal
Field The present disclosure relat eil“llﬂﬁwﬁ ml MHMJO spi nal i rrpl ants and to
spinal inplant insertion instrunent articularly, to a spinal
inplant suitable for insertion into a remaox»ing bed forned in the cervical
region of the spine and to Spl nal inplant insertion instruments adapted to
facilitate the pl acenent 1 [.ec ing bed forned in an

i ntervertebral space. X %g‘ﬁg@ Mntervertebral i npl ant's
for fusing together & DEPERETON SR UM ONare wel | known in
the art. Such inplants ar e forrred in a varlety of different shapes and

- sizes and are configured for insertion into receiving beds fornmed in the

various regi oThis@pplidation plai@s pEordty frop Unived Stdtes prowixidmal spplicafioSeréali ety of
di fferent biologically conpatlble mat eri al s including ceramcs, polyners,
human or y\gni fornmed of
nat ur al Eﬁnggﬁggggg ]ggge caﬁgﬁ§ lagﬂggﬁﬁg%??ggﬁﬁB%ﬁg&%$§ilcalIy, due
toits limted nechanical strength, i npl ants constructed entirely from
cancel | ous bone are used in the cervical region of the spine. In contrast,
cortical }ﬁa 02/ 07CS~ PCT/ USOLl/ 23~81 bone has the mechanical strength
sui tabl e ny region of the spine. Because of its osteoinductive
properties, it is nore desirable to use a spinal inplant constructed from
cancel | ods Tlschwicaliftield possi bl e, than a spinal inplant formed of cortical
bone. Instrunments for positioning inplants in a receiving bed forned

bet ween adj acahk pregerteiNcissusy 1eladdspensyelly tokspindl.imPlemits amistorspimehinsplantc| ude
instrunments for gauging the size of a receiving bed, instrunents for

grasping; ﬁ%nic?mhs%@tmemd Mﬁ{&%&ﬁaﬁy fto Qrs?mapﬂn@w SURLBIB For iRt SMRt0

receiving Paf ent 4,566,466 d oses a surgical instrunent
for sizi ng}ecenqng Bédf rmed in the cervical region of the spine and to spinal implant insertion

insiruments adapted to facilitate the placement of an implant into a receiving bed formed
in an intervertebral space. |
2. Background of Related Art

Intefvértebral implants for fusing together adjacent vertebrae of spinal column are
well known in the art. Such implants are formed in a variety of different shapes and sizes
and are configured for insertion into receiving beds formed in the various regions of the
spine. Such implants are also formed of a variety of different biologically compatible
materials including ceramics, polymers, human or animal bone, composites, etc.
Intervertebral implants formed of natural bone may be formed of cancellous or cortical
bone. Typically, due to its limited mechanical strength, implants éonstructed entirely

from cancellous bone are used in the cervical region of the spine. In contrast, cortical
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insertion between distracted vertebral bodies. Each instrunent includes a
tenpl ate head having a pair of spaced parallel flat surfaces separated by a
pr edet er mygaB désst ance. A handle is attached to the tenpl gicgRadsdker
grasping by a surgeon. A plurality of depth indicating lines are fornmed on
the tenplate head. In use, a surgeon inserts the tenplate head of the

the . se, a sur ts the temp e
bodi o5 { R B e CUIE B ol b B (e Spp- ppugbr oo e

procedure. The size of the required i.npl-ant is determ ned e tenpl at e
head 111 5% QREPdRive Rropetics F Bus AriRiedo ves Ssputl sRlenk onsfigied Somh

. discloses an_inplant insertion device for gripping a surgical inplant. The
i nst r unepanceliusiwas wherpnogsible, thar p spinalimplantfosmpd ekeortiraldeacat t ached to the
handl e, 'a pair of jaws attached to the shaft and a hol |l ow sl eeve slidably
posi ti oned ov&rsttrenisdorsposiioningantplantsdn hirecetuingipat forted betwekb adjecqmbdsi t i on.
The holl ow sleeve is slidable over the jaws to urge the jaws fromthe

rel ease persdbradite bRo ARLNARPHAX ISTEH RGrRAGItS neRidé !hs!‘t’_ﬁhﬁﬁtstfbﬁ%du%ﬁfg tAé Size
approximated to grip an inplant. ' In order to slide the holl ow sl eeve over

the jaws t . ' F 2

021 075 P B AR TR oSS or s Rpld Bl gl haI0E-BEHEs BRTrivine oD 1
ot her hand., Thereafter, .t he surgeon nust apply constant pressure on the
hol | ow s MBS IlP e &erEiing ¥ed i npl ant from falling from between the jaws.
Accordingly, a continuing need exists for a spinal inplant having inproved
strengt h char &t®dtatent Nos 436,466tdisslosen acguirgieal pnstivarent ﬁog.smmg:a)@taﬂrtgr ng need
al so exists for inplant insertion tools which can be operated by a surgeon
usi ng a #iserioa Hetmebn ditidbieR YettebralbodicslaBach indtiumeni énchudes emdmplatedieadur e, an
intervertebral spacer forned of dense cancell ous human or animal bone is
provi dedhaifg alpalt cTBpace® pardBNFlal surfietARPAhRE b APrédbirAfihddtifhncel A t he
alternative, may assune any configuration to neet a particul ar surgical
require I .t j ver : er

i ncl udegTl %{ldh.:' Fsr(;dattfs%? ﬁ%cﬁté?%ﬁeeﬁ%ﬁﬁeﬁag&s@%%nﬁs@%n%géeﬁé ' }geé:hgaggj% p?ﬁlg f ormed
fromcortigal. bone tissue., T ortical .baone plu rovi ded,i ncreased
echant c g ng e atedoiRRS qmifiefeptafred Y pieb a FteBREAcEr e SEPEA or
gauging the size of an intervertebral receiving bed and for grasping and

i nsert i ngeatholthe Estruments intp agpeeidng bad prmedhetweanthe distirefed w%qbﬁ%lbr al

recei ving bed are al so provided. These instrunents include a spacer trial
or set obodisatedetemiiat thefsize iniplaat retjuiteddor hspizad fusdqr patedvse.ZEhssiacof
required for a particular surgical procedure, a spacer introducer for

gr aspi ng tiwqpiesd implatitigdaemiifaBiheaita thiaphie Head fitsdnhlywwithih theret€ioRigvi ng bed
formed in the intervertebral space, and a bone tanp for driving a spacer
into theyegceiving bed. Any one or all of these instrunents nmay be provided
inakit for inserting an inplant into the intervertebral space. The kit

mey al so inclyde BNeQfo. 68,174 diioee! eRiHnt BRAGRN UM ce BPL AR Ry o 3

surgical implant. The instrument includes a handle, a shaft having a proximal end

attached to the handle, a pair of jaws attached to the shaft and a hollow sleeve slidably
positioned over the jaws. The jaws are biased apart to a release position. The hollow
sleeve is slidable over the jaws to urge the jaws from the release position to an
approximated position in which the jaws are approximated to grip an implant. 'In order to
slide the hollow sleeve over the jaws, a surgeon must grasp the handle with one hand and
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WO 02/ 0765-4 PCT/ US01/ 23-481 BRI EF DESCRI PTI ON OF THE DRAW NGS: Preferred
enbodi nents of the presently disclosed intervertebral spacer and insertion

I nst rumen{ysp gResfiescri bed herein with reference to the dr agdmgsi2siier ein;
FIG 1 is a perspective view of one preferred enbodi nent of the presently
di scl osed intervertebral spacer; FIG |Ais a perspective view of one end

of | ongahone nlibwilecle b Il YRR URAS: 1BRAC TherBRMNtHiomufgeon 1 may be

f or med; I's a perspective view of cut section taken fromthe |ong
bone shown in FIG 1 A FIG 1C |s,a pers iV i idohe cut
sect i ons TRUFHARPLY Fonsfagt PreguLg ‘E‘htgﬁhgéﬂw ﬁS?veﬁﬁfpéévVegtr %gg&gﬁkggg@efragughom in
phantom FIG 2A is a top view of one enbodi nent of the presently discl osed
spacer t ffca betre@t iBe j¥B.i s a side view of the spacer trial shown in FIG

2A; FIG 3A is a side view of one enbodinent of the Br esently discl osed
spacer i ntrodyg®Rerdingly) o contnuing ased epists fpos spinanmp a@Re impwVed de vi ew of

t he spacer introducer shown in FIG 3A with the jaws in an approxi mated

posi tion; LS E&Riélété%\lﬁd%&'@”ﬁ esli Areantirfing hesdml esendts for
di scl osecftlg%%ecg}ﬁarr%%ﬂc(i 4B is a éi eoﬁ%w of the bone tanp shown in FIG

engage 1 e BebEBp sl Rich CAE PSRN b e Bicnidty RORGIIIRAR. D00 pect ive
vi ew of aSnU&Il\'glgi{r‘l{at e enbodi nent of the presently discl o;ed ‘bone tanp; 4

In accordance with the present disclosure, an intervertebral spacer formed of
dense cancellous human or animal bone is provided. The--implant may have a rectangular
configuration or, in the alternative, may assume any configuration to meet a particular
surgical requirement. In one preferred embodiment, the intervertebral spacer includes at

 Tleast _one bore which is dimensioned to receive a plug formed from corticgl bone tissue.
The céﬂical.bone plug p;ovided increased mechanical strength to the intervertebral
spacer.

Instrumentation for gauging the size of an intervertebral receiving bed and for
grasping and inserting an intervertebral spacer or implant into an intervertebral receiving :
bed are also provided. These instruments include a spacer trial or set of spacer trials for
determining the appropriate size spacer required fora particular surgical procedure, a
spacer introducer for grasping and positioning a spacer at least partially within a
receiving bed formed in the intervertebral space, and a bone tamp for driving a spacer
into the receiving bed. Any one or all of these instruments may be provided in a kit for
inserting an implant into the intervertebral space. The kit may also include one or more

intervertebral spacers or implants.



WO 02/ 0765.1 PCT/U 501123.181 FIG 5B is a perspective cutaway view of the
distal end of the bone tanp shown in FIG 5A; FIG 6 is a perspective view
w th partgephracat ed of another preferred enbodi ment of t%%@%&ﬂ.{shy
di scl osed intervertebral spacer; FIG 7 is a perspective view wth parts
separated of another preferred enbodi nent of the presently disclosed

i nt er ver typRiiek DHIRCRIPTION OPAHE DRAOBINGIst i ve view of yet anot her
enbodi nent of the presently disclosed ntervertebral spacer; FIG 8B is a

et of T [ . | .
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tical shell of the int . |, h in FI.G 8A.. 0.DETAI LED
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presently disclosed intervertebral spacer and inplant insertion instrunents

wi || now be deEl§t.ilied pemspeetive \rlewofqnermcf@rr@dne@bgginxenéomhamwsgﬂx n which

| i ke reference nuneral s designate identical or corresponding elenents in

each of tfigclesddhrekvericbysd spddef;erring to FIG 1, intervertebral spacer 10

includes a body 12 having a top 14, a bottom 16 and at | east one sidewall

18. Body 12 | Spiries d bQRARNS RehIT6AL LRI AUHEBoR foMivaeh tene whi ch may
0 suc

be harvested froma n as a tibra, hunerus, patella, cal caneus or

femur. Body 12 . have rect | ar ,0re.s re configuration and may be
further cgﬁwwﬁ%‘gﬁ ?ﬁceﬁfgeménﬁlgggdggsbe(fﬁgﬁéﬁghom), i.e., top 14 and/or

bottom 16 may be angled or shaped tqg maintain the natural ,curvature of the
spi ne upon i npFEAt PSoahper@““V@”@'Q/@?B@?&“@G%f@ﬁﬁm%@fgRPP%P}ﬁoé“{%}rgl, body

12 may be forned to have other configurations including circular,
hexagonal FI@tlA; A trailing end 20 of spacer 10 includes a pair of angled
wal | s 22: Referring to FIGS. | A-1C, cervical spacer 10 (FIG 1) may be
formed by meki BYG, 1C is a perspective view of one of the cut sections shown in FIG. 1B with a

pair of iqteweﬂebral spacers shown in phantom;
~ FiG. 2A is a top view of one embodiment of the presently disclosed spacer trial;

FIG. 2B is a side view of the spacér tn'ai shoWn in FIG. 2A;

FIG. 3A is a side view of one embodiment of the presently disclosed spacer
introducer with jaws in an open position;

FIG. 3B is a side view of the spacer introducer shown in FIG. 3A with the jaws in
an approximated position;

FIG. 4A is a top view of one embodiment of the presently disclosed bone tamp;

FIG. 4B is a side view of the bone tamp shown in FIG. 4A;

FIG. 5 is a top view of the presently disclosed bone tamp positioned to engage the
intervertebral spacer shown in FIG 1;

FIG. 5A is a perspective view of an alternate embodiment of the presently

disclosed bone tamp;



hori zontal cuts 40 in the netaphysics (subchondral |ayer) of a proxinal
tibia 42 (FIG |A) to formrings 46 (FIG 1B). Each ring 46 includes an
outer coryigi@les&hel ! 48 and an inner cancel l ous bl ock pl agﬁ_%o %8“ cal
shell 48 can be renoved from about cancell ous bl ock 50 and b ock can be
cut and/or shaped to formcervical spacer 10 (FIG 1). By making horizontal
cuts across t aphysi cs. of i Qe
Formed such (G SEHe Ebimae S sBupg I e SRRLAAES 0 e BafElar PR 1R

i npl ant ed between adj acent vertebrae, will be in the sane direction as was
the anattd é8$ | oadi ng on the bone. FIGS. 2A and 2B illustrate the

- presently disclosed spacer trial shown generally as 100. Spacer fri-al 100
i ncl udes” a hele. ffois miperspedtive vievhwith pertpsppatated of protheavpraferel srpadiEeR ody

" portion | 14 which interconnects head portion 1 1 O and handl e portion 112.

Handl e pepthd presdtl disslbsedantemenesgispackts to facilitate gripping. The flat
surface defining the base of recess 116 nmay al so be used for etching

indicia, e. 9-q%“ffssr#%?%gﬂ?%@%h@hﬁﬁegaﬁw&f%%ef reférfed diRtiERan! v,

spacer trial roma surgical grade netal such as stainless
steel, e. 17-4.st.ai,nl ess steel ., Alternately, trial 100 can be forned
from anffrgfh? Bﬁsﬁrllﬂ%%‘F‘fl%ﬁ%emtlgglﬁﬁgwlgsrp%%qr’ use and neeting the requisite
strength requirenents including plastics, nmetals, al wynu c. Head
portion 112 hBEGBAisaperarciiyioacy Rhye anatessm °‘fmF€tFPT¥H[5‘? B"r%‘?“g’é’l Y,
corresponds to the shape and size of a spacer to be introduced into a

r ecei vi ndjistlestdfinterecitebralspager; nt er ver t ebral space. Al t hough only one spacer
trial is shown, a set of spacer trials, each having a progressively |arger
si ze head porFI@NSB & £pdrspechid Ad¥ 7 & FerdorRIGTHg S0/ vt eld thepintewiertebiral For
exanple, a set of four trials may be provided each having a I ength of | 1mm

and a w (N ey b BbkorEqdedgh trial increases by 1lmmfromSmmto
8mm Alt rag?ateoy, niF%@tgﬁrbg‘?g Ir.?ay %’e provi ded, each trial having a head

ncr eases by Tich 3R Bieed g titeil s AGRE RO T o ang

set sizes are, also envisioned. In use, a surgeon will grasp handl e portion
112 of askeyae®YFYGBAl 100 from a set of spacer trials (not shown) and
position head portion 1320 of spacer trial 100 into a receiving bed forned
bet ween BREBAHIEDBESERIBFTION{OF PRFFHRR UL K EENLS: process until the
head portion of a spacer trial fits snugly within the receiving bed. Since
each spacer t Preferied embdéimentshfdek presehily disvlosedhinteovartebmb sphset aidsi ze to a
particul ar size spacer, the appropriate size spacer is identified when a

spacer t b alaof SRRl imiintsiNl dollebd RE&QIBEERE daall with (OBrerdb tatld 3B
illustrate the presently disclosed spacer introducer shown generally as

200. Spager. i bt £oduEEnn 200k 1ned HdRs. bagel 1 8r Sritkh OB clamEnEe 12, and
a pivot a%fiemiai?%{r?%g&ﬁl%%%g%}re%g as ezalggox rrgfidgl#gyaand a dil)stalgyend havi ng a
jaw 215 and 17f res‘}oeqtlvely, formed thereon. The proxi mal end of

st ati onafy® 206 severgl YiWned to handl e 210 using any known fastening

t echni que includi ng wel di ng,. screw threads, ,adhesiye c... Eac rm 212
and 214 i ncl udteferingdndiG) ﬂyntr-wea?‘%l %P%ﬁi@é?ﬁ‘éﬁéﬁt 83% ilgfl?a‘gfg agﬂ% Tﬂ*’g,
respectively, adapted to receive a pivot menber 220. Pivotable arm 214 is
pi vot abl ybostemurGand at leashonosidewallak8nBudy 124s frmed fom denss erncsJonshipan hat
jaws 216 and 217 can be noved between spaced (FIG 3A) and approxi nated
posi t i onsorfintal 3Rk whiclbinas beBarvesedeftoni B dbns hiehm} aitibig dsinchosnpaeliet ween
transverse extensions 218 and 219 to urge jaws 216 and 217 to the

appr oxi MRleHARSll fcRllr, Bb&) £1 RBY Havd d¥eE@ANATOr 20 SorfigurllRrOBUGT6 be

PCT/ USOTBCILKIZSEM formegl ?rgjm surg%gi cal grade steelg;&ral t hough other materials
" suitable sur @ _cal TR, i BC ki gl Bskio&S16 aks, etc.
I n use, affugﬁ?rgcé %ilg%geﬁi térspaosp |lﬁxtadr° g%u(g@rs'“g‘gg)’%g" Ld;)ndl e 210, whi chﬂraryay i ncl ude
,a knurled or roughened outer surface 230 to Jdprove gri.poi . Using his

t humb, t HREEr esg‘ﬂp?f’atﬁ mpiglam tﬁ?‘l“#ﬁ‘ﬁf}%@(‘f’?&ﬂf ﬂrél%sc?l%efupgllnv]g{%g aetlogis m 214 to
pivot jaw 217 away fromjaw 216 to the spaced position. A spacer or inplant
can now be positioned between jaws 216 Sand 217. The sur geon can now rel ease
pi votable arm 214 to allow jaw 217 to be urged towards the approxi mated
position by the biasing nmenber to conpress the trailing end of a spacer
between the jaws. Each jaw 216 and 217 may include ridges 224 to

O




prevent the spacer fromslipping frombetween the jaws. The surgeon can now
maneuver the introducer 200 to position the | eading end of a spacer into a
recei vi nogwlafheyymed bet ween the adjacent vertebrae. 0 O @d%ﬁﬁmﬁé% pd 4B
illustrate the presently disclosed bone tanp shown generally as . Bone
tanp 300 includes a handle portion 310, a head portion 312 and an el ongated
body portion 314 interconnecting head portion 312 and hand| e por}ion 310.
Head por t i Aleatzly, hedy 42 may be formedfto Bpnecasherangfisuaticnsdnsiuging axslagef i ni ng a
recess 318. Recess 318 is configured to matingly engage trailing end 20 of
spacer 10.hdxapenal, edé. Aepiling éndi20iofgpmenpbindRideea paindf smgled walls 2

. downwardly from head portion 312. Stops 322 are positioned to engage the

adj acent vert ebrapradd RIFIGSS PAAL, cARal§RBerdi (FEG. 1)1hey Be forfirtd byngakieg!
formed in the intervertebral space. Reférring to FIG 5, after a spacer. has

por i on 35 Ek bR bl (R pR BER e RSE A S0P €TSE., 1o
V0 02 Uy el APorROB M 6 G Ol Bodh 1k A4 BERHES Spoier R STHLARBRGRY| ng -

bed. Insertion is conplete when stops 322 engage the adjacent vertebrae. In
an al t er nairmercdyodilonsiockipdate 50.n Chites, sheld 48 can Earemesed ebewt cangellogs pone
tanp 304' does not include stops. FIG 6 illustrates an alternate

enmbodi ment bifcktsoang bR cyn Ye sutl andfedshiapté to/formalerdtal spaeel O WRIGH )i Byshown
generally as 400. Spacer 400 is simlar to spacer 10, but also includes a
plug or pi Ha%inglﬂo%izfaﬂtraﬂaﬂs RroGahd ﬂnﬁﬁ#hﬁ%%fta'l nePdrbiRal ¢pbler 190 qaadiet i oned

within a bore ext endi ng between top and bottom surfaces 416 and 418 of

4
body 410. t hau I trated a i1R9 ] hEal ' 112
oy assuire Qe ee et 516 B ur b 107t shet 1 G Rhs {RuiBRERIGE 1T,
Alternately, intervertebrgl spacer y be fornmed having. pluralit f spaced
pillars. F@ﬂ]%%&ﬁ’ﬁﬂ%@ra?:ﬁ‘{lﬁrb@é?f@@%%é%@é@sm%‘%ﬂm{g’icﬁf lgpéng?%itﬁ% udes
four cortical pillars supported within bores 514 extendi ng between top and
bott om sur foaoes 516 -and 518 of cancel |l ous body 510. By providing cortical
posts in a cancel'l ous body, the spacer has inproved strength while

mai nt ai ni ng i t s KIGSeDA red CBiillestrtehe ptesarly disolbse8 Apadet triatl shown gamaaliies
enbodi ment of the presently disclosed intervertebral spacer shown generally

as 600. Spager spAc:haa 190 SntdsdedAhbad porti6e ¢ @AN4hale pohafe]l Enahd dicsloiateda
U-shaped body portion 610 and a central body portion 612. U shaped body

B second 1By e R el AP REA DA e NP B FLATRLE e

whi ch is positioned between fir apd..second .l egs, 616, an ed
body porti (B?r%?ﬂb?&&mf’%‘fiﬁﬁ %Teﬁ@ssdﬁh t%{%@lhiag?/ EPRPIBSs ?FT’ éﬁte%uf‘j%g é%tilge)l%% HE?(Sat?ﬂ\?\)ée)en

| egs 616 and 618 t hrough body portion 612 to prevent bod ortion 612 from
separ at i ng GfireseshbHymai alsp b uesidfor piehing indigjas . BSTURES! 138G TR of
cancel l ous or cortical bone, or alternately, from any bio-conpatible 9 WO
02/ 07(S. 1 RETHUIBMIres3td [Praferably, apaceatvizh0q isdomesguiresh tassusgiead ggade metal such
requi renents including netals, plastics, conposites, etc... Referring to

FI GS. 8B angh sBfinlessstonl],Cad., EPASRInI&H Steclamibendtelymeidl bYO cant b fogmetl Sloapany
portion 610 froma cortical ring 6SO which may be cut froma | ong bone,

e.g., fenu rmafeti@if éﬁ’italgllé%ij Rirgitd] USe Md héding the RBeHiKitOQEddgrdbltebhte.  8A)
ne rom I

which is for ense tancel | ous bone, can be inserted thereafter and

B 600 may bl MEGER Rty TR, o7 HER PO ER 2 BERPREG A

may be partially demneralized, e.qg., surface dem.nerali t.Q . i a
degree of f ?@?‘%"1 Wﬁ%’ RrS%farl? @Bﬁ%@gn%to#lbe ‘%?B? mfgglfeh%fa “biqzaggli QT ég{r(\gl)ae/dcg&
"characteristics of the spacer. Alternately, the spacer be forned,of
fully deni nistep resstyingobrs fponed indhesintasvarichead aace) 4l ﬁBg}bg‘gg’é’F‘Fé‘Ba@gﬁba&i‘%e nt,
~the cancel | ous body of the spacer is formed of partially or fully

" deni ner al i zetbviagaeetdfispacer trinls; each leaingmi prbgnessialy lafgerisizg hehd ppRioNaficzed
bone. By dem neralizing the cancellous body an osteoconductive matrix is
provi ded about the cortical pillars to m@ntain the pillars in their
designated spatial relationship. Alternately, any portion of inplants 10,
400, 500 and 600 nmay be partial or fully dem neralized to provide the

i nproved characteristics discussed above.



It wll be understood that various nodifications may be nmade to the
enbodi nents di scl osed herein. For exanple, the nunber of cortical pillars
may be vawioad/tes4suit a particul ar surgical procedure. MrRGyo2548¢
cortical bone nmay be replaced with other bio-conpatible materials having
the requisite strength requirenents including ceramcs, polyners,

conposi tes,. C ' S V. dded to the ri truct the
intervelpf%‘ﬁfl%#' EBE%%T“HI%%&FQ%%HB%FW&&% iélci teﬁ.%lh—éﬁ?g%?%@e)?ft he spacers
are not 10 02/ 0765-4 PCT/ USQL1/23~81 llimted to use jn the ¢ervical

spi ne, Hdmm gadamidegneTd dmag; T@%WB?GQQB@QIH‘GFWWWW cl’ﬁ‘illsé')‘?mt%’lor aci c

- spine. Additionally, the intervertebral spacer is not limted to the shape
i |1 ust r &ned. Alternadeljianinertrialdnay beprovided dachorisLhaving alaadiperion hayingedur e,
i.e., the spacer may be circular, rectangular, square, etc. The shape of

* the recqgsgth bf | henh) avddihed Tl 4Fmy ardd Sleeidle whedhi igcteesby tinagirpm Sthartef or, the
above description should not be constructed as limting, but nerely as

exenp! | 1iseih! OftRr Hal ReA! SUrlic dRIHAAGA RS sizd ARG nvishshetin Lhe art wi [

S . I .
envi si on ot her noditications w e scope and spirit of the clains

appended hereto. 11 WO 02J076S~ L.n_the %i - PCT/. ~81. An

i ntervertebr "EB’a%%Vg?O(?rW' ﬁ%ﬁﬁ’@?‘ilgB%ﬂPni Pﬁ?@?%ﬁ%ﬁﬁ?‘ <lasre \%%ir-tebral
spacer conprising: a body formed of dense cancell ous, e, ,the body having
a | eadi rﬁ@a@fdpala?mtéhwaﬁanérm,mhan b?aalrp&rthnoldoﬁ ﬁ?a&e&nag?@(r into,p f??&t‘?%%
surface, and at |east one sidewall. 2. An intervertebral spacer according
to O ai rbet fomhed bétweethadjiaedt/ varebraa. Thbsurgeonivellirgpeattbisprgeasapntbilei gur at i on.
3. An intervertebral spacer according to Claim:2, wherein the at |east one
si deval | hda Porititoftd spatdr tGal el s yomieih tt@ﬁréce&wiﬁ)%i)éd. Sinegichepaded il | s, one
of the angled sidewalls being positioned on each end of the trailing end

si dewal |; ' el B 18GHeSpady] @eW th the

inc ggss ?gg&\g&ﬁ}%rg@h%\%@?ﬁ?égbn& il Sizk B £'Sarfidh D e
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FIGS. 3A and 3B illustrate the presently disclosed spacer introducer shown
generally as 200. Spacer introducer 200 includes a handle 210, a stationary arm 212, and
a pivotable arm 214. Each arm has a proximal end and a distal end having a jaw 216 and
217, respectively, formed thereon. The proximal end of stationary arm 212 is fastened to
handle 210 using any known fastening technique including welding, screw threads,
adhesives, etc... Each arm 212 and 214 includes a centrally located transverse extension
218 and 219, respectively, adapted to receive a pivot member 220. Pivotable arm 214 is
pivotably secured to stationary arm 212 about pivot member 220 such that jaws 216 and
217 can be moved between spaced (FIG. 3A) and approximated positiéns (FIG. 3i3). A
biasing member (not shown) is positioned between transverse extensions 218 and 219 to
urge jaws 216 and 217 to the approximated position. Preferably, introducer 200 is
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5. An intervertebral spacer according to Caim4, wherein the at |east one
post includes a plurality of posts fornmed of cortical bone. 6. An

i ntervert@ly@loygRacer according to daimb5, wherein the p'l*tﬁ‘gﬁsl tl/)isﬁg post s
I ncl udes four posts supported in spaced relation within the oo?y. 1 WO
02/ 076y PCT/US(11/23~81 7. An intervertebral spacer according to Caima1l,
further including a shell formed of cortical bone which is Positioned about
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Claim7, wherein the body has a substantially rectangular configuration and
t he shehlso bs uktdinelnding pldsticss etdls,led. ng positioned in relation . to the body
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conpri SiyBekd tdwards the approximated position by the biasing member to compress the trailing

end of a spacer between the jaws. Eachjaw 216 and 217 rﬁay include ridges 224 to-
prevent the spacer from slipping from between the jaws. The surgeon can now maneuver
the introducer 200 to position the leading end of a spacer into a receiving bed formed
betweer.} the adjacent vertebrae. |

FIGS. 4A and 4B illustrate the presently disclosed bone tamp shown generaﬁy as
300. Bone tamp 300 includes a handle portion 310, 2 head portion 312 and an elongated
body portion 314 interconnecting head portion 312 and handle portion 310. Head portion
312 includes a pair of spaced angled extensions 316 defining a recess 318. Recess 318 is
configured to matingly engage trailing end 20 of spacer 10. A pair of depth limiting stops
322 extend upwardly and downwardly from head portion 312. Stops 322 are positioned
to engage the adjacent vertebrae after a spacer has been driven into a receiving bed
formed in the intervertebral space.

Referring to FIG. 5, after a spacer has been partially positioned within a receiving
bed, recess 318 of head portion 312 is positioned in engagement with trailing end 20 of
spacer 10. Thereafter, an abutment end 324 of handle portion 310 can be tapped with a
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WO 02/ 0765.1 a handle; PCTIU SO01 /23a81 a stationary armhaving a first end
fastened to the handl e and a second end having a first jaw forned thereon;
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cortical posts in a cancellous body, the spacer has improved strength while maintaining

its osteoinductive properties.

FIG. 8A illustrates another embodiment of the presently disclosed intervertebral
spacer shown generally as 600. Spacér 600 has a substantial]y rectangular shape and
includes a U-shaped body portion 610 and a central body portion 612. U-shaped body
portion 610 is formed of cortical bone and includes a base 614 and first and second legs
616 and 618. Central body 612 is formed of cancellous bone which is positioned
between first and second legs 616 and 618 of U-shaped body portion 610. A retaining
pin 620 may be positioned to extend between legs 616 and 61 8 through body portion 612
to prevent body portion 612 from separating from body portion 610. Retaining pin 620
may be formed of cancellous or cortical bone, or alternately, from any bio-compatible
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shaped portion 610 from a cortical ring 650 which may be cut from a long bone, e.g.,
fgmur, tibia, fibula, ulna or radius. Body portion 610 (FIG. 8A) which is formed from
dense cancellous bone, can be inserted thereafter and pinned therein if n?—ecessary.

Each of intervertebral spacers 10, 400, 500 and 600 may bé formed from partially
or fully demineralized bone. The bone may be partially demineralized, e.g., surface

. demineralized, to provide a degree of flexibility to the spa;:er orto improv.e the
osteoinductive characteristics of the spacer. Alternately, the spacer may be formed of
fully‘dem.ineralized bone for the same reasons. In one preferred embodiment, the
cancellous body of the spacer is formed of partially or fully demineralized bone while the
cortical pillars are formed of mineralized bone.- By demineralizing the cancellous bociy
an osteoconductive matrix is provided about the cortical pillars to maintain the pillars in
their designated spatial relationship.. Alternately, any portion of implants 10, 400, 500

" and 600 méy be partial or fully demineralized to provide the improved characteristics
discussed above.

It will be understood that variqus modifications may be made to the embodiments
disclosed herein. For example, the number of cortical pillars may be varied to suit a
particular surgical procedure. Moreover, the cortical bone may be replaced with other
bio-compatible materials having the requisite strength requirements including ceramics,
polymers, composites, etc. BMP’s may be added to the material used to construct the
intervertebral spacer to promote osteoinductivity. Furthermore, the spacers are not
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varied accordingly. Therefor, the above description should not be constructed as limiting,
but merely as exemplifications of preferred embodiments. Those skilled in the art will

envision other modifications within the scope and spirit of the claims appended hereto.
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a body formed of dense cancellous bone, the body having a leading end, a trailing

end, a planar top surface, a planar bottom surface, and at least one sidewall.

2. An intervertebral spacer according to Claim 1, wherein the body.has a substantially

_rectangular configuration.

3. An intervertebral spacer according to Claim 2, wherein the at least one sidewall
_includes a trailing end sidewall and a pair of angled sidewalls, one of the angled sidewalls
being positioned on each end of the trailing end sidewall, and each angled sidewall

[+]

defining an acute angle with the trailing end sidewall.

4. An intervertebral spacer according to Claim 1, further including at least one post
formed of cortical bone, the at least one post extending between the top and bottom

surfaces of the body.

5. An intervertebral spacer according to Claim 4, wherein the at least one post includes a

plurality of posts formed of cortical bone.

6. An intervertebral spacer according to Claim 5, wherein the plurality of posts includes
four posts supported in spaced relation within the body.
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8. An intervertebral spacer according to Claim 7, wherein the body has a substantially
rectangular configuration and the shell is U-shaped, the shell being positioned in relation.

to the body about at least a portion of the sidewalls of the body.

9. An intervertebral spacer for intervertebral implantation, the intervertebral spacer
comprising:
a body having a top surface, a bottom surface and at least one sidewall, the body
~ defining a matrix formed of cancellous bone, the matrix having at least one bore
extnendiné between the top and bottom surfaces of the body; and

a post formed of cortical bone positioned within the at least one bore.
10. An intervertebral spacer according to Claim 9, wherein the post is cylindrical.

11. An intervertebral spacer according to Claim 9, wherein the at least one bore includes

a plurality of bores, each of the bores having one said post positioned therein.

12. An intervertebral spacer according to Claim 11, wherein four of said posts are

positioned in spaced relation within the matrix.

13: An intervertebral implant introducer comprising:

13



10g& 109&' ()- 910%& ()-s 109%& () "s10%& ()-110%& ()-s109%& ()- 10gl TTUSUUU
VAdE: / 10g& 109 ()- =~ 109%& ()-9 10% ()- Ly 10%& ()-L& 109& ()- L 10%& ()-
VOVRVAE: / wQ@dhes@& () - - 10%& ()-9 10%& ()- Ly PCT/US01/23481

10%&' ()-f810%& ()-sFmLO%& ()-Z Normal" "Heading 13]c" Headl ng 23] c"
"Headi ng 33] c" "Headi ng 43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c"
"Headi ng 83]c" "Heading 93] c"A "Default Paragraph Fontp
&— z5<* DFK~P %‘ﬂ bdf hj I npr Z(J1EN VRV: ; <=>?@\}: <v=, N

"0y -1} 4" 8<@+ PR~SI T VRVBCDEFCGHI JKLMNOPQRSTUWIKYZ[ \ ] ~_" abcdef gh6Ti nes

. Ne;vs;;g‘rr?)n*AT ik lrﬁézgg@?ggzh RQ#@&EE&% %30 @K@%ﬁ%ﬂ%&% gpdhagméef ghi j k

a first jaw formed thereon; and

a pivotable arm having a first end positioned adjacent to the handle and a second
end having a second jaw formed thereon, the pivotable arm being pivotably coupled to .‘
the stationary arm and being pivotable to move the first and second jaws between spaced
and approximated positions;

wherein the pivotable arm and the stationary arm are biased to urge the first and

second jaWs to the approximated position.

14. An intervertebral implant introducer according to Claim 13, wherein each of the jaws

includes ridges formed thereon to facilitate gripping of an impiant.
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