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ABSTRACT

An apparatus for facilitating fﬁsion of adjacent vertebrae includes an implant
body dimensioned for positioning within an intervertebral space between upper and lower
-vertebrae to maintain the vertebrae in desired spaced relation to facilitate fusion thereof. The
implant body includes lower and upper surtaces for engaging the respective lower and upper
vertebrae and first and second side wall portions extending betwéen the upper'aﬁa lower
surfaces. The first and second side wall portions are substantially solid. At least one 6f the first
and second side wall portions have a substantially narrow longitudinal slit defined therein
arranged to enhanpe flexibility of the one side wall portion. Preferably, each of the first and
second side wall portions inéludes a longitudinal slit. The implant Eody may define an internal
- chamber dimensioned for reception of bone growth inducing substances. The implant body
includes an intemal bore extending through the upper and lower surfaces for reception of bone
growth inducing substances. Preferably, the internal bore is cylindrical shaped to receive a
cylindrical bone dowel harvested during the surgical procedure, or alternatively, to receive a

prepackaged cylindrical rod containing bone gfowth inducing substarices. A plurality of internal

bores may be provided in side by side relation.
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Attorney Docket: 2678 (203-3023)
APPARATUS FOR FUSING ADJACENT BONE STRUCTURES

BACKGROUND
Technical Field

The present disclosure generally relates to fusion of adjacent bone structures, and,

more particularly, to an apparatus etnd associated methods for fusing adjacent vortebrae.
Background of the Related Art

The fusion of adjacent bone structures is commonly performed to compensate for
degenerative or deteriorated disorders in bone. For example, an intervertebral disc, which is a
ligamentous cushion disposed between adjacent vertebrae, may undergo deterioration as a tosult
of injory, disease, tumor or other disorders. ’["he disk shrinks or flattens leading to mechanioal
instability and painful disc translocations.

Conventional procedures for disc surgery include partial or total excision of the
injured disc portion, e.g., discectomy, and replacement of the excised disc with biologically
acceptable plugs or bone wedges. The plugs are driven betWeen adjacent vertebrae to maintain
normal intervertebral spacing and to achieve, over a period of time, bony fusion with the plug

and opposed vertebrae. More recently, emphasis has ‘been placed on fusing bone structures (i.e.,

adjacent vertebrae) with metallic or ceramic implants. One fusion cage implant is disclosed in
commonly assigned U.S. Patent No. 5,026,373 to Ray et al. The Ray ‘373 fusion cage includes a
cylindrical cage body having a thread formed as part of its external surface and apertures

extending through its wall which commiunicate with an internal cavity of the cage body. The

- fusion cage is inserted within a tapped bore or channel formed in the intervertebral space thereby
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sfabilizing the vertebrae and maintaining a pre-defined intervertebral space. If desired, a pair of
fusion cages are implanted within the intervertebral space. The adjacent vertebral bone
structures communicate through the apertures and with bone growth inducing substances which
are within the internal cavity to unite and eventually form a solid fusion of the adjacent

vertebrae. FIGS. 1-2 illustrate the insertion of a pair of the Ray *373 fusion cages M1 and M2

positioned within an intervertebral space.

SUMMARY OF THE INVENTION

The pr‘esent‘invention is directed to improved spinal fusion devices and
procedures. In accordance with a preferred embodiment, an apparatus for facilitating fusion of
ad} acént vertebrae includes an implant body dimensioned for positioning within an intervertebral
space between upper and lower vertebrae to maintain the §ertebrae in desired spaced relation to
facilitate fusion thereof. The implant body includes lower and upper surfaces for engaging the
respective lower and upﬁer verteBrae, and first and second side wall portions extending between
the upper and lower surfaces. . The first and second side wall portions are substantiaily solid. At
least one of the first and second side wall portions has a substantially narrow longitudinal slit
defined therein arranged to provide vertical ﬂexibility of the one side wall portion thereby
enabling dynamic support betwe_eh adjacent vertebrae which, under certain conditions, enhances
fusion. Preferably, each of the first and second side wall portions includeé a longimdhlal slit.
The implant body may define an internal chamber dimensioned for receptio-n of bone growth
inducing substances. The internal chamber may be an internal bore extending through the upper

and lower surfaces. Preferably, the internal bore is cylindrical shaped to receive a cylindrical
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bone dowel -harvested during the surgical procedtire or, alternatively, to receive a prepackaged
cylindrical rod contaiﬁing bone growth inducing substances. A plurality of internal bores may be
provided in side by side relation.

The upper and lower surfaces of the implant body may include a plurality of
ridges dimensioned to engage the respective upper and lower vertebrae to facilitate retention

within the intervertebral space. Alternatively, the upper and lower surfaces of the implant body

~ may include a plurality of grooves defined therein dimensioned to engage the respective upper

and lower vertebrae.

The implant body further includes leading and trailing end portions. - Preferably, at least
one of the leading and trailing end portions has a tapered surface. In a desired embodiment, the
implant body includes upper and lower tapered surfaces at each of the leading and trailing ends.

to ensure that the load carried by the implant body is focused on the more flexible central section

of the implant body.

A method for facilitating fusion of adjacent vertebrae with the implant apparatus

is also disclosed.

According to an aspect of the present invention, there is provided an apparatus for
facilitating fusion of adjacent vertebrae, which includes: an implant body dimensioned for
positioning within an intervertebral space between upper and lower vertebrae to maintain the
vertebrae 1n desired spaced relation to facilitate fusion thereof, the implant body including
lower and upper surfaces for engaging the respective lower and upper vertebrae, and first and

second side wall portions extending between the upper and lower surfaces, the first and second

side wall portions being substantially solid, at least one of
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the first and second side wall portions having a substantially narrow longitudinal slit defined
therein arranged to enhance flexibility of the one side wall portion wherein the

implant body includes two or more bores extending through the upper and lower surfaces for
reception of bone growth including substances, the bores having intersecting wall portions

forming a communication path extending from the upper to the lower surface, the bores in

communication with the slit.

According to a further aspect of the present invention, there is provided a kit for fusion
of adjacent vertebra, which includes: a plurality of implants, each having an implant body
including upper and lower surfaces for engaging respective adjacent vertebra and sidewall
positions extending between the upper and lower surfaces and surrounding an internal cavity
having a plurality of generally cylindrical internal bores open to the upper and lower surfaces,
the bores having sides in open communication with adjacent bores continuously from the upper

to the lower surface of the implant; and a plurality of bone plugs sized to fit into each of the

cylindrical internal bores.

According to a further aspect of the present invention, there is provided an apparatus

for facilitating fusion of adjacent vertebrae, which includes: an implant body dimensioned for
positioning within an intervertebral space between upper and lower vertebrae to maintain the
vertebrae in desired space relation to facilitate fusion thereof, the implant body including lower
and upper surfaces for engaging the respective lower and upper vertebrae, and first and second
side wall portions extending between the upper and lower surfaces, the first and second side

wall portions being substantially solid wherein the body has an internal cavity formed by three

bores extending between the upper and lower surface, the bores having sidewalls in open

communication with adjacent bores.

3A
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BRIEF DESCRIPTION OF THE DRAWINGS
Preferred embodiment(s) of the present disclosure are eescribed herein with
reference to the drawings wherein:
- FIG. 1 is a view illustrating a portion of the vertebral column of a patient;
" FIG. 2 is a view taken along line 2-2 Of FIG. 1 illusti'ating a pair of prior art fusion

1mplants positioned w1thm the mtervertebral space for fusion of ad) acent vertebrae

. R

FIG. 3 1s a perspectlve view of a first embodiment of a fusion implant apparatus 1n
accordance with the present invention; |

"FIGS. 3A and 3B are perspective views of a first embediment of a fusion implant
~apparatus in accordance with the principles of the present 'disclesure;

FIG. 4 1s a side plan view of the first embodiment implant apparatus;

FIG. 51s a top plan view of the first embddiment implant ai:paratus;

'.F IG. 6 is an axial view of the first embodimenf implant apparatus;

F IGS. 7-9 are side, top and aecial views, respectively, of an alternate embodimeﬁt
of an implant apparatus ac’co‘rding to the present invention;

FIGS. 10-12 are side, axial and top views, respectively, of another alternate

embodiment of an implant apparatus ageording to the present invention,;

" FIGS. 13-14 are frontal and rear perSp‘ectiVe views of another alternate

embodiment of an implant apparatus according to the present invention;

FIG. 15 is a perspective view of another alternate embodiment of an implant

apparatus according to the present invention;

FIGS. 16-18 are side, top and axial views respecuvely of the implant of FIG. 16;

FIG. 191s a view 1llustrat1ng a surgical trephine used in preparing a cyhndncal
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bone graft for positioning within an implant apparatus according to the present invention;
FIG. 20 is a view 1llustrating the vertebral column with implant receiving
channels therein; and

FIG. 21 illustrates a pair of implant apparatus accordiﬁg to the present invention

with bone graft positioned within the implant recerving channels.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A preferred embodiment of the apparatus and method 'disclosed herein are
discussed in terms of orthopedic spinal fusion procedures and instrumentation. It is envisioned,
ho#vefer, that the disclosure is applicable to a wide variety of procedures including, but, not
lﬁnited to ligament repair, joint repair or replacement, non-union fractures, facial reconstruction
and spinal stabilization. In add‘itioh, it 1s believed that the present method and instrumentation
finds application in both open and minimally invasive procedures including endoscopic and
arthroscopic procedures wherein access to the surgical site is achieved through a cannula or
“small 1ncision.

The following discussion includes a déscription of a fusion implant utilized in
performing a spinal fusion followed by a description of the preferred method for spinal fusion in
accordance with the present diéclosure. ‘

In the discussion which follows, the term “proximal”, as is traditional, will réfer

to the portion of the structure which is closer to the operator while the term “distal” will refer to

~ the portion which is further from the operator.
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Referring now to the drawings in which like reference numerals identify similar
or identical elements throughout the several views, FIGS. 3A and 3B illustrate in perspective, the
fusion implant apparatus of the present disclosure. Fusion implant 100 is intended to be inserted
within a preformed bore in adjacent bone structures, e.g., adjacent vertebrae, with the bore
spanning the intervertebral space and penetrating the vertebral end plates. Fusion implant 100 is
particularly intended for use in a posterior app:oach for spinal fusion; however, 1t is envisioned
that other surgical approaches may be utilized including e.g., anterior, anterior-lateral, posterior-
lateral, etc. Implant 100 is particularly intended for use in the lumbar of the vertebral column
although the implant may have application in the cervical, thoracic areas as well.

Fusion implant 100 is preferably fabricated from a carbon reinforced PEKEKK
(poly-ether-ketone-ether-ketone-ketone) material manufactured under the trade name,
OstaPEKT™, by Co-Ligne. PEKEKK is radiolucent and thus does not interfere with radiation
procedures or obstruct viewing of surrounding tissues and structures. Alternatively, implant 100
may be made from PEEK (poly-ether-ether-ketone). Tn addition, implant 100 may be altemately
fabricated from titanium and/or alloys of titanium, stainless steel, ceramic materials or rigid
polymeric materials. Implant 100 is preferably sufficient in strength to at least partially replace
the supporting function of an intervertebral disc, 1.e., to maintain adjacent vertebrae in desired
spaced relation, during healing and fusion.

With reference now to FIGS. 4-6, m conjunction with FIGS. 3A and 3B, fusion
implant 100 includes implant body 102 defining first or longitudinal axis “a” and second axis “b”
which 1s transverse to the first axis “a”. Implant body 102 includes ﬁrst and second opposed

planar side walls 104, 106, which extend in general parallel relation to each other and to first axis
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Eg,

“a”. Implant body 102 further includes leading or entry end wall 108 and trailing end wall 110.
Entry end wall 108 is rounded defining a constant radius of curvature to facilitate entry of ‘
implant body 102 into the preformed bore. Trailing end Qall 110 1s generally planar ahd has an
internal threaded bore 112 which receives the threaded end of an insertion tool to facilitate
insertion of the implant within the preformed bore.

First and second side walls 104, 106 each include a single relatively narrow
longitudinal slit 114 extending completely through the side wall. Each slit 114 is defined by a
longitudinal section 116 and an arcuate or circular section 118 at each end of the longitudinal
section 116. Longitudinal slit 114 extends for about 1/3 the overall length of the implant 100.
Longitudina:l slit 114 provides a degree of elasticity to implant body 102, particularly, the central
section of the body 102, to subject the bone graift within the implant body 102 to a portion of the
load exerted on the vertebral bodies. This facilitates the fusion process as will be discussed in
greater detail hereinbelow. In addition, the narrow configuration of longitudinal slit 114 reduces
invasion of interdiscal tissues and fluids into the interior of implant body 102 and facilitates
retention of the graft within the implant body 102. '

Implant body 102 further defines upper and lower surfaces 120, 122 which
respectively engage the upper and lower verteb;al portions upon insertion of the implant body
102 within the preformed bore. Upper and lower surfaces 120, 122 each includes a siﬁgle row of

ridges 124 projecting outwardly relative to implant body 102. Ridges 124 are generally
pyramidal in shape having a pointed end 126 defining an angle “d” of about 90E (FIG. 4).

Ridges 124 engage the vertebral bone tissue thereby minimizing the potential of retropulsion of

implant body 102 from the intervertebral space to retain the implant body 102 within the

vertebral bodies.
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Upper and lower surfaces 120, 122 each include tapered surfaces 128,130

adjacent the _leading and trailing ends 108, 110 of implant body 102. Tapered surfaces 1281 30
are aﬁmged at an angle “e” ranging from about 10-20E, preferably about 15E relative to the
longitudinal axis “a” of implant body 102. Tapered surfaces 128,130 ensure that the load carried
by implant body 102 is concentrated at the more flexible central section of implant body 102,
.., the section containing longitudinal slit 1~1 4. More specifically, tapered surfaces 128,130 are
dimensioned to have minimal contact with the vertebral bone. In the absence of tapered sﬁrfaces
126,128, the leading and trailing solid ends 108, 110 of implant body 102 would caﬁy the
majority of the load and' thus determine the stiffness of the cage. Consequently, this high
concentration of the load at the 1eading and trailing ends 108, 110, would cause the bone graft to
resorb locally and increase the potential for implant 100 to sink into the end plate. .

Iinplant body 102 further includes an intemgl cavity 1.32 which extends through
uppér and lower surfaces 120, 122 of the implant body 102; Internal cavity 132 accommodatés
bone growth inducing substances such as bone graft, bone morphogenic protein (BMP), bone
‘growth factors, etc. which facilitate the fusion process. Internal cavity 132 ié preferably déﬁned
by a plurality of cylindrical bores 134 (e.g., three) arranged in side by side felation; however, |
more or fewer than three bores 134 may be provided. As best depicted in FIGS. 3A and 3B, the
cylindrical shape of bores 134 preferably corresponds to the shape of a bone graft plug 150
harvested from the patient. In this manner, the cylindricél bone graft plug 150 can be easily
introduced within implant body 1-02. Altematively, the bpne graft plug 150 can be substitutéd
with prepaﬁkaged manufactured rods of bone graft substitute materials induding allograft,

autograft, bone morphogenic proteins (BMP), bioceramics and hydroxyapatite. The rods



- CA 02413604 2005-12-01

preferably define a circular cross-section and length corresponding in diameter and height to the
cylindrical bores 134 of implant body 102. FIG. 3A illustrates the implant body 102 in an
exploded view with the bone plugs or bone substitute rods 150 removed from bores 134. FIG.
3B depicts implant body 102 with bone graft plugs or bone substitute rods 150 positioned within
cylindrical bores 134 of implant body 102. Thus, implant body 102 and plug or rods 150 form a
kit for si)mal fusion. The kit may incorporate two, three or more bone plugs or bone substitute

- rods with each plug or rod custom fitted to the cylindrical bore 134 of the implant body 102.

FIGS. 7-9 depict an alternate embodiment of fusion implant 100. In accordance
with this embodiment, implant 200 includes multiple rows of ridges 202 (e.g., formed by
knurling) to provide additional retention pharacteﬁs{ics. In addition, longitudinal slit 204
extends along a major portion of fhe length L of implant body 206 and defines a height “h” which
is greater than the height of the slit of the prior embodiment.” Such dimensioning of longitudinal
slit 204 provides enhanced flexibility and elasticity which may be desifable depending on the
surgical application.

FIGS. 10-12 illustrates another alternative embodiment of the implant of the
present invention. Implant 300 is substantially similar to implant 100 of FIGS. 3-6, but, includes
upper and lower surfaces 302, 304 with transverse grooves 306. Grooves 306 define edgcg or
| \surfaces 308 which éngage the vertebral bone tissue to retain implant. body 102 within the

preformed bore.

FIGS. 13-14 depict another alternate embodiment of the present invention.
Implant 400 is substantially similar to the embodiment of FIGS. 3-6. Implént 400 1s, however,

devoid of fidges,'or grooves, etc. in its lower and upper surfaces 402, 404. Upper and lower

surféces 402, 404 are substantially smooth as shown. Alternatively, it is envisioned that lower

9.
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- and uppér surfaces '402; 404 méy be coated with a suitable bone adhesive such as polymethyl '
‘methacrylate to facilitate retention relative to the vertebral bone.

FIGS. 15-18! illustrate yet anoth;:r embodiment of the present invention. Implant
500 1s partic'ularly éontemplated for an anterior approach for spinal fusion. Implant 500 includes
implant body 502 defining a generally triangular shape with respect to the top view of FIG. 17.
Implant body '502inc1ﬁdes upper and lowér surfaces 504,506 with a pluralitsr of ridges 508
'extending obliquely with respect to the longitudinal axis “a” of implant body 502. Implémt body
502 is wedge shaped having a leading end 510 defining a height “h” which gradually tapers
outwardly toward the trailing end 512 of iniplant body 502. Implant body 502 has an‘ internal
‘cavity 514 defined by a clustered arrangement of cylindrical bores 516 extending through the
upper and lower surfaces 504, 506 of in'mlani body 502. Bores 516 receive cylindrical bone
dowels or rods of prepackaged bone growth iﬁducmg substances as discussed hereinabove.
Implant body 502 further includes longitudinal slots 518 (F IG. 16) disposed in forward wall
surfaces 520 of iniplanf bociy 502. Longitudiné.l slots 518 are similar in configuration énd
function to the slots of the aforedescribed embodiments. Trailing wall surfaces of implant
bbdy 502 ,are.devoid of longitudinal slots 518 to ensure that the ﬂexibility of implant body 502 is
~ dictated by the forward section of the implant body 502.
The implants of the aforedescribed embodiments may have various lengths
| ranging from about 18 mm-24 mm and corresppnding various heights ranging from about 14 mm
-18 mm. Oiher dimensions are also contemplated and may vary dépeﬁding on the intended use

of the implant in the cervical, thofacic or lumbar regions of the spine.

-10-
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Insertion of Fusion Implant

The insertion of the fusion implant of the préscnt disclosure into an intervertebral
space defined between adjacent lumbar vertebrae will now be described. The subsequent
description will be particularly discussed in conjunction with an open posterior approach for
spinal fusion implant insertion of the implant 100 of FIGS. 3-6. However, it s to be appreciated
.that other approaches, €. g, anteﬁor, lateral, posterior lateral, anterior lateral etc., could be

utilized. Laparoscopic approaches may also be employed.

" FIG. 19 illustfates a surgical tréphine and cylindrical bone graft 150 formed thereby
which are us.ed in conjunction with the preferred method of implantation of the implant apparatus
100. Trephine 1000 includes hollow drill portion 1002hav.ing cutting teeth 1004. Drill portion
1002 is advanced into, e;g., the illiac crest. “m” to core out a cylindrical bone dowel or graft 150
as depicted in FIG. 20. As indicated hereinabove in cdhnection with the discussion of FIGS. 3A
and 3B, this graft 150 preferably corresponds in dimension to a cylindrical bore 134 of implant
Body' 102 for placement therein. Altematively, the boné graft 150 may be substituted wnh
prepacked cylindrical rods fabricated ffofn bone growth inducing substances includiﬁg the type
discussed herein above._

With reference now to FIG. 20 the surgical procedure is continued by accessing
the intervertebral space “i” utilizing appropriate retractors, reamers, etc.. ' to expose the posterior
vertebral surface. A first bore “f” is prepared on one lateral side_of the intervertebral space to
penetrate the vertebral end plates “p” mth gppropﬂ ate instrumentation including rongeurs,
osteotomes, rasps, or other suitable instruments. Thereafter, a second bore “s™is formed at the

other lateral side.

Preferably, each bore “f”,”s” spans the intervertebral space “i’and penetrates the

-11-
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end plates *p” of the adjacent vertebral bone tissue “v1,v2" Implant 100 may then be packed |
with the bone graft. Once the graft(s) are obtained, they are positioned within respective
cylindrical bores 134 of implant body 102. With reference now to FIG. 21, an implant 100 is
pbsitioned within each preformed bore within the adjacent vertebrae, preferably, advanced in the
direction of axis “a” of the implant. The fusion implant 100 may be mounted on an insertion
instrument (not shown) and advanced within the intervertebral space. Qﬁce‘ irnplanted, implant
~body 102 and the bone graft or bone substitute fod_lSO sh#e the load exerfed by the vertebfal
column aé facilitated through the elasticity of the i‘rnplant‘body 102 provided by the longitudinal
slits 114. By allowing irhplant body 102 to share the load with the graft material, the graft has a
~ significantly increased potential of forming bone and fusing the vertebral bodies.
Implants 100 form struts across the intervertebral space “i” to ﬁaintain the

adjacent vertebrae “V; V,” mn appfopriate spaced relation during the fusion process. Over a
- period of time, the adjacent~ vertebral tissue communicates with the bone graft plugs or rods 150
within bores 134 td for;rz a solid fusion. Lateral vertebral tissue growth into the implant 100 is
restricted due to the narrow configuration of longitudinal slit 114.

. While the preferred embodiments have been disclosed, it is understood that
alternate embodiments including modi'ﬁcations;)r changes may be made without departing from

the scope of the present invention. For example, the fusion implant 100 could also be used for

thoracic and cervical vertebrae.

-12-
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What 1s claimed 1s:

1. An apparatus for facilitating fusion of adjacent vertebrae, comprising:

an implant body dimensioned for positioning within an intervertebral space
between upper and lower vertebrae to maintain the vertebrae in desired spaced
relation to facilitate fusion thereof, said implant body including lower and upper
surfaces for engaging the respective lower and upper vertebrae, and first and second
side wall portions extending between said upper and lower surfaces, said first and
second side wall portions being substantially solid, at least one of said first and
second side wall portions having a substantially narrow longitudinal slit defined
therein arranged to enhance flexibility of said one side wall portion wherein said
implant body includes two or more bores extending through said upper and lower
surfaces for reception of bone growth including substances, said bores having
intersecting wall portions forming a communication path extending from said upper to

said lower surface, said bores in communication with said slit.

2. The apparatus according to claim 1 wherein each of said first and second side

wall portions includes said longitudinal slit.

3. The apparatus according to claim 1 wherein said two or more bores of said

implant body are generally cylindrically-shaped internal bores.

4 The apparatus according to claim 3 wherein said generally cylindrically-
shaped internal bores are arranged in adjacent side by side relation and have open

sides forming the communication path to adjacent bores.

. The apparatus according to claim 1 wherein said upper and lower surfaces
include a plurality of ridges, said ridges dimensioned to engage the respective upper

and lower vertebrae to facilitate retention within the intervertebral space.

6. The apparatus according to claim 1 wherein said upper and lower surfaces
include a plurality of grooves defined therein, said grooves defining surfaces
dimensioned to engage the respective upper and lower vertebrae to facilitate retention

within the intervertebral space.

13
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7. The apparatus according to claim 1 wherein said implant body includes

leading and trailing end portions, at least one of said leading and trailing end portions

having a tapered surface.

8. The apparatus according to claim 7 wherein said one of said leading and

trailing end portions includes upper and lower tapered surfaces.

9. The apparatus according to claim 8 wherein each said leading and trailing end

portions include said upper and lower tapered surfaces.

10.  The apparatus according to claim 3 further including a bone growth inducing
substance disposed within said cylindrically-shaped internal bore, said bone growth
inducing substance defining a substantially cylindrically-shape corresponding to said

cylindrically-shaped internal bore of said implant body.

1.  The apparatus as set forth in claim 3 wherein there are three internal bores
further including a generally cylindrical bone structure plug within each of said

generally cylindrical internal bores.

12.  The apparatus as set forth in claim 11 wherein the cylindrical internal bores

are arranged in adjacent side by side relationship.

13.  The apparatus as set forth in claim 1 wherein said implant includes three
bores.
14. A Kit for fusion of adjacent vertebra comprising:

a plurality of implants, each having an implant body including upper and
lower surfaces for engaging respective adjacent vertebra and sidewall portions
extending between said upper and lower surfaces and surrounding an internal cavity
having a plurality of generally cylindrical internal bores open to said upper and lower
surfaces, said bores having sides in open communication with adjacent bores
continuously from the upper to the lower surface of the implant; and

a plurality of bone plugs sized to fit into each of said cylindrical internal bores.

14
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15.  The kit as set forth in claim 14 wherein each implant internal cavity has three

internal bores and a plug is provided for fitting into each bore.

16.  The kit as set forth in claim 14 wherein the bone plug material is selected from
the group consisting of allograft bone, autograft bone, bone morphogenic proteins,

bioceramics and hydroxyapatite.

17.  The kit as set forth in claim 16 wherein each of said plurality of implant

bodies includes a slit in the sidewall in communication with said generally cylindrical

bores.

18.  An apparatus for facilitating fusion of adjacent vertebrae, comprising:

an implant body dimensioned for positioning within an intervertebral space
between upper and lower vertebrae to maintain the vertebrae in desired space relation
to facilitate fusion thereof, said implant body including lower and upper surfaces for
engaging the respective lower and upper vertebrae, and first and second side wall
portions extending between said upper and lower surfaces, said first and second side
wall portions being substantially solid wherein said body has an internal cavity
formed by three bores extending between the upper and lower surface, said bores

having sidewalls in open communication with adjacent bores.

19.  The apparatus as set forth in claim 18 wherein said first and second sidewalls

have a longitudinal slit in communication with each of said bores.

20.  The apparatus as set forth in claim 19 wherein said bores are generally

cylindrical.

15
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