F®ORM P8(PCT)

(L odge in Duplicate)

REPUBLEC OF SOUTH AFRICA

PAXTENTS ACT, 1978
PUBLICATION PAR.TICULARS AND ABSTRACT
{Section 32(3)(a) - Regulation 22(1)(g) and 31]

21

01

Official Application N 00 ©/ 0 b 4 4

DrG Ref.: 79626

22

Lodging date: 2005 - 0%- 31

4-3

(AP I @) )
P N G

Acceptance date: |

51

International Classification: AG1F

Not for publication. WIPO

Classified by:

Full name(s) of applicant(s):

Spine Solutions Inc.

72

Full name(s) of inventor(s)
MARNAY, Theirry
BERTAGNOLI, Rudolf
MAGEE, Frank
ECKHOF, Stephan

EEarliest priority claimed

33 31

Country

Number

32 | Date

[N

10/318,078

13 Decemmber 2002

54

Title of invention

INTERVERTEBRAL IMPLANT, INJSERTION TOOL AND METHOD OF INSEZRTING

SAME

57

Abstract

See next page.

Number of sheets

ADDRESS FOR SERVICTE:
DR GERNTHOLTZ INCC
PATENT AND TRADE MARK AT TORNEYS

PO BOX 8 CAPE TOWN 8000 SCOUTH AFRICA

30 UNION ROAD MILNERTOON 7441
TELEPHONE: +27 21 551 2650
TELEFAX: +27 21 551 22960




—_——
—
——

WO 2004/054480 A1 |1} 000000 00 D 0

(12) INTERENATIONAL APPLICATION PUBLISHED UIMNDER THE PATENT COOPERATION TREMTY (PCT)

(19) Wo-rid Intellectual Property
Organization
Imnternational Bureau

(43) Intemrnational Publication Date
1 July 2004 (01.07.2004)

L 00000 50 0 0 O 0 O ) A

(10) Iniernational Publication MNJumber

WO 2004/054480 A1l

AG1F 2%/44

(21) Intetnation al Application Number:
PCT/US2003/039056
(22) Internation al ng Date:
10 December 2003 (10.12.2003)
(25) Filing Lang=usge: English
(26) Publication Language: Bnglish
(30) Priority Da_ta:
10/318,078 13 December 2002 (13.132002) US

(71) Applicant: SPINE SOLUTIONS INC. [US
Maple Aven_ue, 2nd Floor, Paoli, PA 19301 (US).

(72) Inventors: MARNAY, Thelrry; Clinique du Parc, B.
P. 20, 34171 Castelnau le I.ez (FR). BERTAGNOLL,
Rudolf; K=y 2a, D-94315 Straubing (DE). MAGEE,
Frunk; 505 Park Avenue, New York, NY 10022 (US).
ECKHOF, Stephan; Neuvhauser Strasse 47, D-78532

Tuttlingen (HDE).

(74) Agent: PETTRY, Marvin; Larson & Taylor, PLC, 1199
North Fairfeax Street, Suitc 900, Alcxandria, VA 22314

(US).

(81) Designated States (national): AB, AG, AN, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CIEN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GE3,GD, GE, GH,
GM, HR, HU,ID,IL,IN, IS, JP, KE, KG, KXP. KR, KZ,LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, _MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PG, PII, PL, P*T, RO, RU, SC,
SD, SE, SG, 8K, SL, SY, T], TM, TN, TIR, TT, TZ, UA,
UG, UZ, VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (regional): ARIPO p=atent (BW, GH,
GM, KE, LS, MW, M7, SD, S1., S7, TZ, UG, 7M, 7ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MID, RU, TJ, TM),
Buropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, Fl, FR, GB, GR, HU, IE, IT, LU, MC, ML, PT, RO, SE,
SI, SK, TR), OAPI patent (BF, Bl, CF, C(S, CL CM, GA,
GN, GQ, GW, M1, MR, NE, SN, TD, TG».

— ith international search report
the expiration of the time limit fos amending the
to be republished in the everu of receipt of

r abbreviutions, refaer (o the "Guid-
iations" appeari=ng at the begin-

For two-letter codes and
ance Notes on Codes and Ab,
ning of each regular issue of the

(54) Title: INTEERVERTEBRAL IMPLANT, INSERTION TOOL. AND METHOD OF INSERTING SAME

(57) Abstract: An intervertebra_1 implant (10),
alone and in combination with amn insertion tool
(60) for inserting same and a meth_od for inserting
same. The implant has opper aend lower parts
(11, 30) which have limited unive=rsal movement
relative to each other. Each of the upper and
lower parts (11, 30) also has a sumrface engaging
an adjacent vertebrae. Hach part has a keel (16)
extending from said surface into a cutout in the
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INTERVERT EBRAL IMPLANT, INSERTIONN
TOOL
AND METHOD OF INSERTING SAME

FIELD OF THE INVENTION

[0001] This invention relates to intervertebral implarits, and in

" particular, to a new and improved intervertebral implant arad to an

insertion tool and a method for inserting same.

BACKGROUND OF THE INVENTION

[0002] Historically, wehen it was necessary to complestely remove a
disc from between adjacent vertebrae, the normal remedy was to fuse the
adjacent vertebrae togethe 1. More recently, there have bezen important
developments in the field of disc replacement, namely disc arthroplasty
which involves the insertior of an artificial intervertebral inmiplant into the
intervertebral space between adjacent vertebrae and whic-h allows
movement of the adjacent wertebrae relative to each other= in flexion,
extension, lateral bending, axial rotation and translation, a-s well as
absorbing axial compression.

[0003] One such dewelopment is an artificial interve-rtebral implant
as shown in Published Appelication No. WO 01/01893, published
January 11, 2001. The instruments for inserting same are= shown in

Published Application No. \WO 01/19295, published Marcla 22, 2001.
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[0004] While= the intervertebral implant and imnstruments as shown in
these publications represents a substantial improveement in the art, there
exists a continuing need for improvements in the fieeld of artificial
intervertebral impla nts.

[0005] One ssuch area in need of further imp rovements includes
intervertebral impla nts for the intervertebral spacess between adjacent
cervical vertebrae. This is because the cervical ve rtebrae and the
dimensions of the intervertebral spaces between them are quite small.
For example, the awea of the cervical vertebral surf_aces facing the
adjacent cervical in tervertebral spaces may be onlw about 20 percent of
the intervertebral surfaces of the vertebrae in the lLumbar region, thereby
making this an extremely delicate area in which to insert an intervertebral

implant.

BRIEF SUMMARY OF THE INVENTION

[0006] The p-urpose of the present invention is to provide a new
and improved intenvertebral implant, an insertion toeol and a method for
inserting same which are highly advantageous in tine delicate and difficult
area of the cervical spine. ltis to be noted, howevesr, that while the
present invention has been developed particularly &or the cervical spine,
the invention is equaally applicable for inserting an imntervertebral implant at

any location in the spine, including the lumbar spinee.
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[0007] Thus, although thie invention has been developed and is
particularly advantageous for thhe cervical spine, it will be described below
more generally as an intervertebral implant without specifically identifying
any particular portion of the spine.

[0008] It is thus an object of the present invention to provide a new
and improved intervertebral im plant together with an insertion tool and a
method for inserting same.

[0009] It is another object of the present invention to provide an
insertion tool and a method for inserting the new improved intervertebral
implant.

[0010] In accordance with the present invention, there is provided
an intervertebral implant having an upper part and a lower part which are
operatively engaged for limited universal movement relative to each other.
The upper part has a keel which is received in a cutout in the adjacent
vertebrae, while the lower part has a keel which is received in a cutout in
the other adjacent vertebrae. In accordance with a main feature of the
present invention, these keels, in addition to providing an anchoring
function within the adjacent ve rtebrae, include a recess open at an end
thereof for receiving arms of amn insertion tool. This has the advantage of
allowing grasping the implant Firmly but over a very limited area for
inserting the implant into the imtervertebral space with minimal invasion of

the work area by the insertion tool.
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[0011] The uppe-r part preferably has a spherical ceoncave portion
formed in its lower surfaace. The lower part preferably hass a plastic inlay
attached thereto, whicha inlay has a raised spherical conveex portion which
engages the spherical sconcave portion of the upper part #&o provide the
limited universal moverment between the two.

[0012] The insertion tool usable in combination wit_h the implant
preferably has a pair off arms, each of which engages a rescess within a
keel, each arm having @ projection which is moved towar d the base of the
recess to engage indertations in the base of the recesse s to firmly hold
the implant. The arms also include lateral support portiomns which engage
support cutouts on the upper and lower parts to absorb I=teral forces
exerted on the implant so that such lateral forces do not Bhave to be
absorbed by the more delicate portions of the insertion tool arms located
within the recesses of &he keels.

[0013] The method of present invention comprisess engaging an
intervertebral implant of the type described with an insertzion tool of the
type described, insertirg the intervertebral implant into tie intervertebral
space with the keels emtering cutouts in the adjacent veritebrae, and then
removing the insertion tool from the intervertebral implarat, leaving the
intervertebral implant im place within the intervertebral spesace.

[0014] Thus, it iss an object of the present inventior to provide a

new and improved intesrvertebral implant.
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[oa®15] It is another object of thes present invention to orovide an
ins ertion tool and a method for insertirg the new improved irtervertebral
impolant.

[00D16] It is another object of the present invention to porovide an
intesrvertebral implant which is particuBarly suitable for the ce=rvical spine.
[0017] It is another object of thes present invention to gorovide a new
aned improved intervertebral implant ¢ haracterized by a rece ss in raised
keeels for receiving insertion tools for i nserting the intervertetoral implant.
[00O18] These and pther objectss of the present inventi~on will be

ap parent from the detailed descriptior to follow, together wilth the

acscompanying drawings.

BRIEF DESCRIPTION OF THE DRA"WINGS

[0®019] A preferred embodimerat of the invention will nmow be
de=scribed by way of example with refFerence to the accompaanying
draawings, wherein:

[08020] Figure 1 is a perspectiv e view of an interverte bral implant in

acz=cordance with the present inventio n;

[0021] Figure 2 is a front elevaational view of the implaant of Figure 1;
[0:022] Figure 3 is a left side el evational view of the irmplant of
Fisgure 1;

[0 023] Figure 4 is a cross sectzional view taken along line 4-4 of

Fisgure 2;
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[€024] Figure 5 is a cross sectiosnal view taken along line 5-5 of
Figure 3;
[O025] Figure 6 is a top plan viewv of the upper part of the imp lant of
F igure 1;
[O026] Figure 7 is a perspective view of the bottom surface of the

upoper part of the implant of Figure 1;

[®027] Figure 8 is a bottom plan view of the lower part of the
implant of Figure 1;

[O»028] Figure 9 is a bottom perspoective view of the lower part of the
imrmplant of Figure 1;

[0 029] Figure 10 is a top perspective view of the lower part of the
immplant of Figure 1;

[0 030] Figure 11 is a top perspecttive view of the plastic inlay of the

imaplant of Figure 1;

[0a031] Figure 12 is a top plan vie-w of the plastic inlay of the immplant
of Figure 1;
[0®@32] Figure 13 is a bottom persspective view of the plastic inl=y of

thes implant of Figure 1;

[0033] Figures 14-17 are elevatiosnal views of the implant of F igure
1 illustrating the limited universal moverment of the parts thereof:

[0034] Figure 18 is a schematic v iew of a pair of adjacent verte=brae
prespared to receive an implant of the prezsent invention in the

inteervertebral space therebetween;
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[0035] F igure 19 illustrates the vertebr-ae of Figure 18, in a ditrection
along line 19-1 9 of Figure 18 and showing thee implant itself about t be
inserted and showing an insertion tool prior to engaging the implant ;
[0036] F igure 20 illustrates a portion of an insertion tool for usse with
the implant of the present invention;

[0037] Figure 21 illustrates the vertebmrae of Figure 18 with th-e
implant in placee therein and the insertion toosl still holding the implartin
the same position in which it held the implan t during insertion; and

[0038] Figure 22 illustrates the verteb rae with the implant in place

and the insertion tool removed.

DETAILED DEESCRIPTION OF THE PREFEERRED EMBODIMENTSS
[0039] Referring now to the figures, likxe elements are represeented
by like numeraals throughout the several vievas.

[0040] Im this application, the words “wipper” or “lower” or
“uppermost” omr ‘lowermost” or any other woerds describing the oriemstation
of the intervert=ebral implant of the present imvention are used only fror
convenience aand are not intended to conveyy any limitation. More
specifically, thee part of the implant described in this application as t-he
upper part car in fact be positioned as the ssuperior or inferior part within
the patient’s veertebrae with the other of the ~two parts being the oppoosite
part. Also, sinece the intervertebral implant i=s normally inserted fromn the

front of the pa-tient, the side of the vertebrae= toward which the
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intervertebral impl ant moves as it is inserted shall be ref~erred to as the
anterior side of the vertebrae and the opposite side as thhe posterior side
and the right and Beft sides as lateral sides. Since the nmore common
manner of insertion is anteriorly, the present invention waill be described
with respect to thait orientation. However, it is to be undllerstood that the
intervertebral implant can also be inserted laterally, i.e., from the side, in
which case the kexels will be oriented on the implant for such lateral
movement and th< cutouts in the adjacent vertebrae willl be open toward a
lateral side to receive the keel.

[0041] Figures 1-5 illustrate in different views the= assembled
intervertebral imp lant 10 including an upper part 11, a Iower part 30 and a
plastic inlay 50 lo<cated therebetween but connected to —the lower part 30.
[0042] The intervertebral implant of the present imvention has been
designed primarily for insertion in the cervical spine. This portion of the
spine is characterized by the need for precision becausse of the relatively
small dimensions of the cervical intervertebral space. For example, the
implant of the prexsent invention, when viewed in plan v iew (as best seen
for example in Figure 6) would be approximately 12-16 millimeters in
width and approximately 15-19 millimeters in length. It has been found
practical to provide three sizes, 12 millimeters x 15 mill imeters,

14 millimeters x “17 millimeters and 16 millimeters x 19 millimeters. The
height of the implant, meaning the height from the uppesr surface of the

upper part to the lower surface of the lower part, excluding the keels,
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would normally be betweesn § millimeters and 9 milimesters. These
dimensions are in contrasst to an intervertebral disc to Ibe located in the
lumbar area wherein the wectangular portion would hawe dimensions more
on the order of 27 to 30 millimeters in width, 34 to 39 nmillimeters in length,
and a height of about 10 ®o 14 millimeters. However, it is to be
understood that the featu-res of the present invention a_re equally
adaptable for an interverteebral implant of a different sizze and design for
construction in any other part of the spine including thes lumbar spine.
[0043] The upper part 11 will now be described in detail with
respect to Figures 1-5 whaich illustrate the assembled immplant and

Figures 6 and 7 which illumstrate only the upper part 11 The upper part 11
includes an upper surface 12 which engages and supoorts the adjacent
vertebral surface. This ugpper surface 12 is bounded b y edges which are
slightly beveled all the waay around as shown at 13 witk the largest portion
of this bevel being along he posterior surface. Below the beveled

edge 13, the upper part iss bounded by a surrounding sside wall 14 which
has an anterior support ¢ utout 15. Thus, in the figuress the keels are
shown oriented anterior teo posterior with the solid port#on of the keels
facing posteriorly and the= insertion engaging recess st-ructure facing
anteriorly.

[0044] Rising abowe the upper surface 12 of thea upper part 11 is a
keel 16 which includes a recess 17 formed therein. This recess is opened

upwardly and anteriorly. Referring to Figures 4 and 6, this recess
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includes an indentation 21 in the baser thereof. The posterior end «of the
keel 16 comprises a V-shaped upper kevel 19 and a V-shaped vertical
portion 20, providing a front which is “arrow” shaped, as best seen in
Figure 6. The purpose of this “arrow” shape is to facilitate insertiom of the
keel into a cutout formed in the adjaceent vertebrae. The anterior cpening
of the recess is flared at 18, which flar-e serves to anchor the anter—ior end
of the keel 16 in its cutout in the adjaczent vertebrae.

[0045] The upper part 11 inclucles a lower plane inner surfa ce 24
which includes, as best seen in Figure 7, a raised rim 26 which de=fines a
concave spherical portion 25. As bes-t shown in Figures 4 and 5, &his
spherical concave portion 25 will mate with an upper convex surfaace of
the plastic inlay 50.

[0046] The lower part 30 is desscribed with reference to Figuires 1-5
and also Figures 8-10 which show isolated views of the lower partc 30.
[0047] The lower part 30 inclucles a lower vertebrae suppor—ting and
engaging surface 31 and an inner uppoer surface 32. As best seer in
Figures 2, 5 and 10, this lower part in cludes grooves 33 and 34 foermed in
the interior side wall thereof beneath surface 32 and above a base
surface 38. A substantially flat back wwall 35 extends from base suirface 38
to upper surface 32. This lower part #includes a beveled edge 36
extending around the periphery of thes lower surface 31 with a mo=st
pronounced bevel at the posterior thesreof and a surrounding side wall 39.

The purpose of the grooves 33 and 34 is to receive side flanges 53 and
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54 of a plaastic inlay 50, as shown in Figur-e 11 and as will be descrikoed in
greater destail below.

[0048] Lower part 30 includes an amnterior support cutout 37. A
keel 40 risses upwardly (or in the usual ori entation, extends downwanrdly)
from the | ower surface 31. This keel incliudes a recess 41 which opens
downwarddly and anteriorly and has a flaresd anterior entrance to thea
recess at 42, which flared entrance servess the same function as flamred
entrance 18 of upper part 11, i.e., to facilutate engagement of the arterior
end of the keel within its cutout in the vertebrae. As best shown in

Figure 4, the recess 41 opens downward ly and anteriorly and inclu des an
indentation 43. The keel 40 includes at i-ts posterior end a V-shaped
lower bewel 45 and a V-shaped vertical psortion 46 which together [orovide
an “arrow” shape, as best seen in Figure= 8 to facilitate insertion of —the keel
into its cuitout formed in the adjacent verebrae.

[0049] Referring momentarily to F igure 13, it will be noted that the
lower sumrface of the plastic inlay 50 incluedes a raised snap-in

projectio n 57. Referring now to Figure 1 O, there is illustrated a snap-in
recess 4-4 which is adapted to receive th e snap-in projection 57 su_ch that
the plast:ic inlay can snap into place but is thereafter prevented fro m being
removedl. This snap fit is also shown clesarly in Figure 4. |t will be noted,
however-, that while removal would not aeccur under normal circum-stances,
in fact it is possible at a subsequent time, by inserting a tool between the

base of &he lower part and the plastic inl ay to pry the plastic inlay out and
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remove it. This might be useful, for example, if it were decided to insert =
new plastic imlay of a different size or if it becamme necessary to repair the
previously insserted plastic inlay.

[0050] The upper and lower parts are ma de of a suitable material
such as titan ium, cobalt chromium molybdenur, stainless steel or
ceramics. The upper surface of the upper part &nd the lower surface of
the lower part as well as the side surfaces of thes keels are coated with a
porous coatimng of titanium. The porosity of the ecoating ideally permits
vascularizatison and osteoplast formation with sLbsequent bony on-growih.
[0051] The plastic inlay 50 is visible in Figures 1-5. However, for
convenience= the numerals pointing to details theereof are not included in
any of those figures, but instead are provided irm Figures 11-13. ltis
preferably m ade of high density polyethylene. Figure 11 illustrates the
plastic inlay =50 in its position as shown in Figures 1. It includes a flat uppeer
surface 51 h aving attached thereto a convex speherical portion 52 which
mates with the concave spherical portion 25 of —the upper part 11. Side
flanges 53 a nd 54 engage the grooves 33 and 334 in the lower part 30. A
flat posterior- wall 55 engages the posterior wall 35 of the lower part.
[0052] Referring to Figure 13, the plastic inlay 50 includes a
generally fla— lower surface 56 which engages t he base surface 38 of the
lower part ard a shap-in projection 57 which is beveled on the posterior

side and inc ludes a sharp ledge on the anterior- side so as to snap into
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place in the recesss 44 of base surface 38 to the- position as best shown in
Figure 4.

[0053] Figuures 14-17 illustrate the limited universal movement of
the upper and lowver parts of the implant relatives to each other when
inserted in a patiesnt’s intervertebral space. Figuires 14 and 15, both of
which view the arterior of the implant, show mamximum lateral bending to
the left and right, respectively. It will be noted thhat in each case the raised
rim 26 of the upp er part 11 engages the inner s urface 32 of the lower

part 30. In a pref®erred embodiment, such lateral bending movement is
possible for up to approximately 10.5° for the srmaller of the three sizes
and approximate-ly 8.9° for the two larger sizes, relative to a reference
position wherein the keels are aligned vertically=. Figure 16, which shows
a view from the r-ight side of the patient, shows extension movement of
the upper part re lative to the lower part which iss limited by engagement of
the rim 36 with the inner surface 32 of the lowe r part 30. Finally,

Figure 17, which is a view from the patient’s lef™t side, shows maximum
flexion of the uppoer part 11 relative to the lower- part 30. Flexion is limited
by engagement sof the rim 26 with the surface 51 of the inlay 50. In
preferred embodlliments, extension and flexion ecan occur up to
approximately 10.5° for the smaller three sizes and approximately 8.9° for
the two larger si=zes, relative to a reference possition wherein the keels are

vertically alignedll.
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[0054] Figures 18-22 ilk ustrate the method of insertio n of the
implant shown in Figures 1-17 and a portion of an insertion tool for use for
inserting the implant.

[0055] Figure 18 is an aanterior view of a pair of adjacent

vertebrae V on opposite sidess of a cleaned-out intervertebr-al space |. in
preparation for inserting the imtervertebral implant of the pressent invention,
cutouts C will be formed in th< vertebrae V. As shown in F igure 18 and
the left hand portion of Figure 19, these cutouts start from &he anterior of
the vertebrae and extend for most but not all of the distanc-e toward the
posterior of the vertebrae, int ersecting along its entire length with the
surface of the vertebrae facimg into the intervertebral space.

[0056] Figure 19 illustrates just to the right of the prepared adjacent
vertebrae the intervertebral irnplant assembled in the form as shown in
Figures 1-5. To the right theweof is an insertion tool 60 which is to be
described with respect to Fig ures 19 and 20. This insertiomn tool 60
includes an upper arm 61 an d a lower arm 71, which arms- are arranged
to move towards and away firom each other as indicated b~y the arrows B
in Figure 19. Various device=s can be provided for moving these arms
towards and away from each other. One such mechanismm in the form of a
scissors is partially shown atz 80 in Figure 20. The upper and lower arms
include keel engaging portio ns 62 and 72 which engage rescesses 17 and
41, respectively. These armas include towards their outer eands

projections 63 and 73 which are constructed to be receive=d in the
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indentations 21 and 43, reespectively. It will be noted that these keel
engaging portions 62 andll 72 are relatively narrow. In faxct, it is
contemplated that the enttire width of each keel will be apoproximately

2 millimeters, thus allowirg less than 2 millimeters for thee actual recesses.
The arms 61 and 71 also include lateral support surface=s 64 and 74
which, upon engagement: of the tool with the implant, wil | engage the front
support cutouts 15 and 377.

[0057] The arms 6 1 and 71 will be spaced apart fxrom each other
just enough for the projections 63 and 73 to clear the bosttoms of the
recesses 17 and 41 until the projections 63 and 73 reac™h the

indentations 21 and 43, a&at which time the arms 61 and 71 will be moved
towards each other such that the projections 63 and 73 engage within the
indentations 21 and 43 a nd the lateral support surfaces 64 and 74 are
engaged within the cutouts 15 and 37. At this position, -abutment
surfaces 65 and 75 on thme upper arm and lower arm 61 and 71,
respectively, will abut ea ch other, thus limiting further muovement of the
arms 61 and 71 towards each other.

[0058] With the asssembled implant thus attachedl to the insertion
tool, the insertion tool moves it into the intervertebral sp-ace with the

keels 16 and 40 enteringg the cutouts C, while the portio ns of the upper
and lower parts 11 and 30 posterior of the keels extend s within the
intervertebral space bey«wond the cutouts C so that uppewsr surface 12

engages the intervertebral surface of the adjacent verte=brae V posterior of
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and adjacert to the keel 16 and surface 31 of the lower part 30 engages
the interverebral surface of the adjacent lowesr vertebrae posterior ard
adjacent to the keel 40. Actually, the above dlescribed engagement ©f the
insertion too! 60 and the implant 10 prior to in sertion is the same as
shown in Fi gure 21, just after insertion.

[0059] It will be noted that in Figure 21 there is a space above and
below the aarms 61 and 71 within keel recesses 17 and 41, the verticall
dimension of which spaces is greater than thes height of the projectiomn 63
and 73, whiich would normally be about 1.2 millimeters. This is nece=ssary
so that the arms 61 and 71 can be moved up-wardly and downwardly~,
respectivelyy, away from the base of their respoective recesses to free the
projections from the indentations before the Lipper and lower surface=s of
arms 61 arad 71 engage the vertebrae at the ~vertical extremities of tkae
cutouts C. Such contact is to be avoided. O nce these arms have besen
separated accordingly, they can be moved owut from the implant,
anteriorly, Beaving the implant in place as shown in Figure 22.

[0060] The method of the present inveantion will be apparent fr-om
the above «described operation of the invention as shown and descrillbed
with respect to Figures 18-22. In accordances with this method of the
present inwention, adjacent vertebrae are provided with cutouts in th e
manner de=scribed and an intervertebral impl-ant of the type describe d is
grasped with an insertion tool having arms which are received in the=

recesses of the keels through the anterior opoenings thereof. With the
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implant Firmly grasped by the insertion tool, the implant is inserted
anteriorl-y with the keels leading the way into the cutouts until the proper
position has been reached. At this time, naturally some force will have
been exserted to distend the adjacent ve rtebrae from each other, but
preferabaly jusi enough to allow the implant to be inserted. In fact, many
professi=onals prefer to distend the adjacent vertebrae no more than
essentially the width between the upper and lower surfaces 12 and 31
and them apply additional external forces with a mallet or the like to
complete insertion of the implant. After the implant has been inserted, the
arms of the insertion tool are separated just enough to free the
projecticn/indentation engagements fro m each other, whereupon the
insertiom tool is removed anteriorly, leawing the implant in place and
relieving any previously applied forces applied to distend the adjacent
vertebr=ae from each other, allowing thezse adjacent vertebrae to rest upon
the sup porting surfaces 12 and 31 of thye implant.

[0061] Although the invention has been described in detail with
respect to preferred embodiments thereof, it will be apparent to one
skilled i:n the art that the invention is ca pable of numerous modifications

and var-iations within the spirit and scope of the invention.
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V'VHAT IS CLAIMED IS:

1. An intervertebral im plant comprising an upper art adapted
tc engage an adjacent vertebrae and a lower part adapted tos engage an
aadjacent vertebrae,

the upper and lower parts being in operative contact with each
omther so as to allow them limited wniversal movement relativee to each
owsther,

each of the upper and lowesr parts having a raised kee=lon its
s-urface engaging the adjacent ve=rtebrae, which keel is adapfted to be
reaceived within its adjacent vertekorae through a cutout forme=d in the
aanterior of that vertebrae,

and each keel having a recess therein, which has an anterior
ompening, for receiving an insertior tool for inserting the impla nt into the

irtervertebral space.

2. An implant accordirag to claim 1, wherein at lea=st one of said
reecesses includes an engagement structure for engaging an insertion tool

teo secure the tool against moverment out of the recess.

3. An implant accordirg to claim 2, wherein both ©f said

reecesses include an engagement structure.
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4. An imsplant according to claim 2, wherein the engagement
structure includes a&n indentation formed in the base of ®&he recess closest

to the implant and eadapted to receive a projection on th e insertion tool.

5. An imeplant according to claim 1, wherein &he keels are
beveled on the pos terior ends thereof to facilitate entry of the keel into the

cutout.

6. An imaplant according to claim 1, wherein ®&he keels are flared
outwardly adjacent the anterior openings to facilitate thes keel engaging

the anterior of the \wvertebrae adjacent the cutout.

7. An implant according to claim 1, the implaant comprising a
lower part having a plastic inlay attached thereto with a n upwardly
spherical convex peortion and the upper part having a concave spherical

portion in an opera tive engagement with the spherical cconvex portion.

8. An implant according to claim 7, the plast ic inlay being snap

fitted into the lower™ part.

9. An implant according to claim 1, wherein —the upper and
lower parts have amterior support cutouts adjacent the aanterior keel

recess openings far receiving a portion of the insertion tool.
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10.  In combination, an inteervertebral implant and an inssertion
towol for inserting same,

the implant comprising an up per part adapted to engage &an
adjacent vertebrae and a lower part adapted to engage an adjac ent
veartebrae,

the upper and lower parts be ing in operative contact with ~each
otther so as to allow them limited uniiversal movement relative to each
other,

each of the upper and lower parts having a raised keel orm its
swrface engaging the adjacent vertebrae, which keel is vadapted —to be
reeceived within its adjacent vertebraae through a cutout formed ima the
amterior of that vertebrae,

each keel having a recess whhich has an anterior opening.,

and said insertion tool having a pair of arms, one engagirmg each
recess through an anterior opening thereof, to thereby grasp the= implant

for insertion into the intervertebral s pace.

11.  The invention accordimg to claim 10, at least one rescess and
it-s respective insertion tool having & complementary engaging s#ructure

for securing the arm in the recess.
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12.  The invention according to claim 11, wherein t he
complementary engaging stwructure includes a raised projection on the

arm and a matching indentation in the base of its recess.

13. The invention according to claim 10, wherein Iooth recesses
and their respective insertiomn tools include a complementan engaging

structure for securing the aram in the recess.

14. The invention according to claim 10, wherein the upper and
lower parts each have a fror’ﬁt support cutout adjacent the kesel recess
opening for receiving a porti on of the insertion tool, said arnms having a
first narrow portion for inserttion into the recess of its respective keel and a

second broader portion for engaging the front support cutorats.

15. The invention according to claim 10, wherein &he insertion
tools are movable in a direction into and out of their respecttive recesses,
through the anterior opening, and in a direction perpendicul ar thereto to

engage and release their re spective implants.

16. The invention according to claim 15, said inse-rtion tools
having abutment surfaces wshich abut each other to limit movement of the

two arms towards each othesr.
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17. The invention according to cBaim 15, including a raised
projection son the arm which engages a matching indentation in the base
of its recesss for securing that arm in its recess, and wherein the height of
each arm i s less than the height of the rec-ess in which it is received by zan
amount gresater than the height of its proje ction to thereby aliow vertical
movement. of the projection out of its indertation without the arm moving

upwardly out of its recess.

18. A method of inserting an intearvertebral implant into an
intervertebwral space, comprising the steps of:

prowiding a cutout in the two verteb raé adjacent the intervertebraal
space wheare the implant is to be inserted, said cutouts extending
vertically imto the vertebrae and open ante=riorly,

prowiding an implant having upper &and lower parts adapted to
engage adljacent vertebrae, which upper arld lower parts are in operatiwe
engageme=nt with each other to allow a limited universal movement
relative to each other and wherein each off the upper and lower parts has
a raised ke=el with a recess formed therein which has an anterior openimg,

grassping the implant with an inserti=on tool that includes arms wh ich
are receive=d in the recesses of the keels t hrough the anterior openings

thereof,
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inserting the insertion tool with the implant secured tiereto such
that the keels and arms move into the cutouts and the implaant moves into
the intervertebral space betwe=en two adjacent vertebrae,

and removing the tool f rom the keels through the ant-erior openings

thereof, leaving the implant in place between the adjacent vertebrae.

19. The method acc ording to claim 18, wherein thue grasping
step includes having projectio ns on the arm and pointing to*ward the

implant engage indentations ik the base of the recess.

20. The method according to claim 19, wherein thme removing
step includes first moving the arms away from each other to release the
projection and indentation engagement and then moving th e arms out of

the recess.
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