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(57) Claim

1. An implant for use in facilitating intervertebral fusion between opposing 

vertebra, said implant having a hollow implant body having at least two 

diametrically opposed sides with openings formed through each of said sides in 

communication with an interior of said implant body including:

four linear edges each including a plurality of linearly aligned anchor 

segments separated by a plurality of valleys;

said anchor segments of each of said linear edges separated from anchor 

segments of the others of said linear edges by unthreaded areas on surfaces of 

said body between said linear edges;

said anchor segments of all of said edges defining a helical pattern having 

a void between anchor segments of opposing linear edges;

means for maintaining said linear edges in rigid spaced-apart alignment.
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(54) Title: INTERVERTEBRAL FUSION IMPLANT

(57) Abstract

An inter-vertebra 
fusion implant (100) 
includes first and second 
bearing surfaces (22a, 
24a) which oppose cortical 
bone upon insertion of 
the implant (100) into 
a bore formed between 
two vertebrae (10, 12).
The implant (100) includes 
first and second ridges (30, 
32) which extend from the 
bearing surface (22a, 24a). 
The ridges (30, 32) extend 
through the cortical bone 
into cancellous bone. The 
ridges (30, 32) are provided 
with openings (44) formed 
through the ridges (30, 
32). The openings (44) 
are in communication with 
the interior of the implant 
(100).
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1INTERVERTEBRAL FUSION IMPLANT

I. BACKGROUND OF THE INVENTION

5 1. Field of the Invention
This invention pertains to intervertebral

fusion. More particularly, this invention pertains to 
an implant to facilitate fusion between two vertebrae.

10 2. Description of the Prior Art
Back pain is extremely debilitating.

Individuals suffering from severe back pain are 
frequently precluded from the full enjoyment of life 
including gainful employment and leisure activities. In

15 addition to the substantial human costs associated with 
back pain, society bears a substantial financial cost. 
Lost employment time adversely impacts on productivity 
as does medical insurance costs.

Frequently, the cause of back pain is
20 traceable to diseased disc material between opposing 

vertebrae. When the disc material is diseased, the 
opposing vertebrae are not adequately supported.

In order to address back pain resulting from 
disc disease, prior art surgical techniques have been

25 developed to fuse the opposing vertebrae. Such 
techniques include removing the diseased disc and 
packing the disc space with bone. The intent of such a 
procedure is for the packed bone to grow together and 
fuse with the bone of the opposing vertebra. If _

30 successful, the two opposing vertebrae are now rigidly 
linked thereby avoiding intervertebral instability.

In fusing opposing vertebrae, the prior art 
has developed surgical techniques and apparatus to 
facilitate interbody fusion as well as to permit

35 stabilization of the vertebra while the fusion process 
is occurring. To this end, surgical implants have been 
developed.

An example of a surgical implant for
facilitating interbody fusion is shown in U.S. Patent



57''»

.IW. .«i.h

WO 95/31947 PCT/US95/01655

2

No. 5,015,247 to Michelson dated May 14, 1991.
Michelson uses a circular cross-section cylindrical 
implant which is of uniform diameter throughout its 
length and which includes an external thread. The

5 implant is hollow and has holes formed through the
cylindrical wall of the implant. The implant is placed 
within a prepared site between the vertebrae. The 
prepared site is a bore formed through the disc material 
as well as partially formed through the end plates of

10 the opposing vertebrae. The implant is threaded into 
the bore and packed with bone chips or the like.

Another example of an interbody fusion device 
is shown U.S. Patent No. 4,834,757 to Brantigan dated 
May 30, 1989. The Brantigan device is a parallelepiped

15 plug which is forced into a complementarily shaped 
cavity formed between opposing vertebrae.

Prior art interbody fusion devices are not 
trouble free. For example, prior art devices suffer 
from uncontrolled subsidence of the device into the

20 vertebral body. By subsidence, it is meant that after 
the implant is placed between the opposing vertebra, the 
implant migrates into the vertebral body. Also, in many 
prior art implants, direct bone apposition only occurs 
on two surfaces. In addition, unwanted invasion of disc

25 or cartilage material into the implant may occur upon 
insertion. Such prior art devices typically have 
minimal surface area contact with the end plates of the 
vertebra. In addition to the above, such prior art 
devices have a geometry which prevents close placement

30 when two implants are placed in a side-by-side relation 
within a common disc space. A prior art device to 
increase the density of implant placement is shown in 
U.S. Patent No. 5,055,104 to Ray dated October 8, 1991. 
In that patent, the device is a helical thread. Two

35 such devices are placed side-by-side with the threads
intermeshing.



SUMMARY OF THE INVENTION
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According to the invention there is provided an implant for use in facilitating 

intervertebral fusion between opposing vertebra, said implant having a hollow

5 implant body having at least two diametrically opposed sides with openings 

formed through each of said sides in communication with an interior of said 

implant body including:

four linear edges each including a plurality of linearly aligned anchor 

segments separated by a plurality of valleys;

10 said anchor segments of each of said linear edges separated from anchor

<’"*. segments of the others of said linear edges by unthreaded areas on surfaces of

«.... j said body between said linear edges;

’ Y said anchor segments of all of said edges defining a helical pattern having

a void between anchor segments of opposition linear edges;

15 means for maintaining said linear edges in rigid spaced-apart alignment.
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—-------------------It ίο an object—Qf-fehe—present. i-aventi-en-t-o·
provide an implant for use in interbody fusion. It ϊξ a 
further object of the present invention to provide/^’uch 
an implant which has reduced subsidence.

10
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II. SUMMARY OF THE INVENTIQ?
According to a preferred embe/diment of the 

present invention, an implant is provided for 
facilitating intervertebral fusizfn between opposing 
vertebrae. The implant includes first and second 
bearing surfaces, each expending along a plane generally 
parallel to the longitudinal axis of the implant. The 
first and second bearing surfaces are spaced apart in 
generally parallel alignment. A first and second ridge 
extend from plie first and second bearing surfaces,

Ly. Openings are provided through both the 
first add second ridges with the openings in 
comirfunication with an interior of the implant. The 
fearing surfaces and ridges are sized for the first and 
second bearing surfaces to oppose and abut cortical bone 

-whi-le-·the—rAdgee—ex-tend—i-afc©—©aaeeiie«B—feeae-r-
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III. BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic view showing two

vertebral bodies separated by a disc material;
Fig. 1A is an end view of a prior art

interbody device opposing a vertebra;
Fig. IB is an end view of a different prior

art intervertebral fusion device opposing a vertebra; 
Fig. 1C is a side sectional view of an

interbody device received between two vertebrae;
'Fig. 2 is a front, right side and top

perspective view of an implant according to the present 
invention;

Fig. 3 is an elevation view of a trailing end
of the implant of Fig. 2;

Fig. 4 is a view taken along line 4-4 of Fig. 3;
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ί Fig. 5 is a perspective view of the sectioned
implant of Fig • 4;

■j Fig. 6 is a side elevation view of the implant
j of Fig. 2;
! .
£

5 Fig. 7 is a view taken along line 7-7 of Fig.
6 ;

Fig. 8 is a top plan view of the implant of
iJ Fig. 2;
7 Fig. 9 is an enlarged view of a portion of the
i 10 anchor detail of Fig. 6;

Fig. 1C is an end view of two vertebrae formed

15

20

25

with a bore there between and stretched apart to receive 
the implant of Fig. 2;

Fig. 11 is the view of Fig. 10 showing the 
implant of Fig. 2 inserted within the bore of Fig. 10;

Fig. 12 is a view similar to that of Fig. 11 
showing two implants disposed between opposing 
vertebrae;

Fig. 13 is a side sectional view of an implant 
shown inserted between two vertebrae;

Fig. 14 is a schematic representation of the 
view of Fig. 13 showing radiused surfaces of the implant 
in great exaggeration for purpose of illustration;

Fig. 15 is a perspective view of an implant 
alternative embodiment; and

Fig. 16 is a view of a tool for placement of 
the implant within a bore.

30

35

IV. DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the several drawing figures 
in which identical elements are numbered identically 
throughout, a description of the preferred embodiment of 
the present invention will now be provided.

With initial reference to Fig. 1, the implant 
of the present invention is intended for use in 
facilitating fusion between two vertebrae. Fig. 1 
shows, in schematic format, an upper vertebra 10 and a
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lower vertebra 12. Each of the vertebrae 10,12 are 
vertically aligned and present opposing end plates 
10a,12a. The end plates 10a,12a are separated by a disc 
14. The disc 14 includes a fibrous inner material 16.

5 The periphery of the disc 14 is a fibrous material 
conventionally referred to as the annulus 18. The 
interior of each of the vertebrae 10,12 consists of 
soft, cancellous bone 10b,12b. At the end plates 
10a,12a, the vertebrae 10,12 include hard cortical bone

10 layers 10c,12c. The cortical bone layers commonly have 
a thickness T of about 2 mm.

In interbody fusion placement, it is desirable 
to provide a bore to receive the fusion implant with the 
bore formed through the disc space 14 between the

15 opposing vertebrae 10,12 and with the bore cutting 
through the cortical bone 10c,12c of the end plates 
10a,12a. As a result, the cancellous bone 10b,12b of 
each of the vertebrae 10,12 is exposed and opposing the 
implant. Exposure of the cancellous bone is desirable

20 since such cancellous bone 10b,12b is substantially 
laden with blood vessels. The cancellous bone is the 
most rapidly growing and forms the bone growth linking 
the vertebrae 10,12 upon completion of the spinal fusion 
therapy.

25 While exposure of the cancellous bone is
desirable for the purpose of facilitating bone growth, 
the opposition of the implant to the cancellous bone 
increases the probability of subsidence since the 
cancellous bone is relatively soft and undesirable for

30 the purposes of weight bearing.
With the anatomy thus described, disadvantages

and problems associated with prior art implants can best 
be understood with references to Figs. 1A, IB and 1C. 
Fig. 1A shows an implant 100' positioned within a bore

35 102' formed in an upper vertebrae 10'. For purposes of
illustration, a lower vertebrae is not shown in Fig. 1A 
but it will be appreciated that the lower vertebrae is
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if similarly bored as upper vertebrae 10' . TheίI intervertebral implant 100' shown in Fig. IA is a
■}

generally cylindrical threaded implant such as that 
j shown in U.S. Patent 5,015,247. The bore 102' is an arc
j 5 of a cylinder size to receive the implant 100'. So
j formed, the cortical bone 10c1 of end plate 10a' is
j provided with angled surfaces 10d' opposing the implant
i 100'. The surfaces 10d' are the areas of greatest
ι support since this is where the implant 10' bears
1 10 against the cortical bone 10c'. Unfortunately, the
I

1 surfaces lOd are of small surface area when compared to
ί the total surface of the implant 100. Due to the angled

'< surfaces 10d', the implant 100' is susceptible to
' slippage relative to the end plate 10a'. Upon
( 15 occurrence of such slippage, subsidence of the implant

100' into the soft cancellous bone 10b' occurs. This 
subsidence causes the disc space to collapse and revert

M back to its pre-surgical condition.
ί Fig. IB also shows a cross sectional view with

h 20 an implant 100'' such as that shown in U.S. Patent
d 4,834,757. The implant 100' 1 is substantially

rectangular in cross section. The vertebra 10'' is 
U provided with a complementarily shaped bore 102''. As a
d result, the cortical bone 10c'' of the end plate 10a''
ji 25 opposes the implant 100'' at generally vertical surfaces[ d
j-j 10d'' . In this example, the cortical bone 10c'1
i1 provides no bearing surface· opposing migration of the

implant 100'' into the cancellous bone 10b''.
] To prevent migration of either cylindrical or
J 30 rectangular cross section implants into cancellous bone,

/'■ certain prior art devices size the implant to rest on
1 the vertical cortical bone surfaces of the vertebra.

For example, Fig. 1C shows an implant 100'11 (which 
could be either circular or rectangular in cross

35 section), positioned between an upper vertebra 10'' ' and 
a lower vertebra 12'''. Each of the vertebrae 10' ' ' ,
12''' have outer vertical walls, of cortical bone
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10e''',12e'''. A bore 102''' is formed between the 
opposing vertebra 10''',12'''. The bore has a 
longitudinal length such that the ends 100a''' and 
100b''' of implant 100''' bear directly against and

5 oppose the cortical bone 12e''',lOe'''. In this method 
of implantation, the implant 102' completely spans the 
soft cancellous bone 10b''',12b'''. In viewing Fig. 1C, 
the reader will note that in the absence of an implant 
length spanning the vertebra, the implant will subside

10 into soft cancellous bone.
Examples of prior art teachings showing

implants being sized and positioned to span soft 
cancellous bone and bear directly against cortical bone 
is shown in both U.S. Patent 4,834,757 and U.S. Patent

15 4,743,256. A disadvantage with the technique of having
an implant sized and positioned such that it spans the 
soft cancellous bone and bears directly upon the outer 
cortical walls of the vertebra is that the bore forming 
operation for placement on the implant must be precisely

20 controlled as to the length of the bore. The cortical 
layer against which the implant bears is very thin 
(approximately 2 millimeters). If the bore length is 
too small, the implant will not bear on the cortical 
bone. If the bore length is too great, the boring tool

25 will pierce through the end of the vertebra. If the 
former occurs, subsidence is highly probable. The 
latter can be extremely dangerous. A boring tool 
piercing through a vertebra can puncture or sever 
important anatomical features such as the spinal cord,

30 aorta or the like. If such anatomical features are 
damaged, severe consequences (including paralysis or 
death) can follow.

Having thus described the prior art implants
and disadvantages associated with such implants, a

35 description of an implant according to the present
invention will now be described. It will be noted that
the implant of the present invention provides full
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bearing on cortical bone while avoiding the need for a 
precisely controlled depth of cut.

With initial reference to Figs. 2-9, an 
implant 100 according to the present invention is shown.

5 The implant 100 includes a body 20 which is
substantially square in cross section. The body extends 
along a longitudinal axis X-X.

The body 20 includes two generally flat upper 
and lower bearing walls 22,24. Bearing walls 22,24 are

10 joined by side walls 26,28. Each of the bearing walls 
22,24 present outwardly facing bearing surfaces 22a,24a. 
Each of the bearing surfaces 22a,24a extend generally 
parallel to each other and parallel to the longitudinal 
axis X-X.

15 Projecting perpendicularly away from the
center of each of bearing walls 22,24 are raised ridges 
30,32. Each of the ridges 30,32 extend parallel to axis 
X-X and project outwardly from the body 20. The ridges 
30,32 are centrally positioned on the bearing surfaces

20 22a,24a such that the bearing walls 22,24 are exposed
along opposite sides of each of the raised ridges 30,32. 
The ridges 30,32 terminate at concave faces 30a,32a.

The body 20 extends from a leading end 20a to 
a trailing end 20b. Intermediate ends 20a,20b, side

25 walls 26,28 are joined by reinforcing ribs 36 (see Figs. 
4 and 5).

A bore 40 extends axially through body 20 and 
extends completely through the leading end 20a and 
trailing end 20b. Bore 40 is generally rectangular in

30 cross section as best shown in Figs. 3 and 7.
Formed completely through.ridges 30,32 and 

bearing walls 22,24 are a plurality of openings 44. 
Openings 44 have an axis Z-Z which is perpendicular to 
longitudinal axis X-X. Each of the openings 44 is in

35 direct communication with bore 40.
Side walls 26,28 are concave and are provided 

with openings 46 therethrough in communication with
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chamber 40. Openings 46 extend along an axis Y-Y which 
is mutually perpendicular to axes Z-Z and X-X (see Figs. 
6 and 7) .

At the edges of intersection between walls
5 22,24, 26 and 28, a plurality of anchor segments 50 are

provided. Between each of the segments 50, a valley, or 
recess 52 is formed to define the anchor segments 50.
The anchor segments 50 are portions of a helix pattern 
surrounding the axis X-X. Also, as best shown in Fig.

10 3, the valleys 52 reside on the arc of a circle having
radius from axis X-X.

As shown best in Fig. 9, each of the anchor 
segments 50 is generally square in cross section with an 
end of the anchor 50 having an angled surface set at an

15 angle Ax relative to a line parallel to the axis X-X and 
slanted downwardly towards the leading end 20a. In a 
preferred embodiment, angle Ax is 10°.

In a preferred embodiment, the cross sectional 
area of the implant is not uniform throughout its

20 longitudinal dimension. With best reference to Figs. 3 
and 8, the outer faces 30a,32a of the ridges 30,32 and 
the side walls 26,28 are radiused inwardly as indicated 
at radii R2,R3. The benefits of the radii R2,R3 will be 
more fully described. R3 equals the outside diameter of

25 anchors 50. Further, the leading end 20a is provided 
with a taper angle A2 (Fig. 6) which, in a preferred 
embodiment, is 10°.

As will be more fully described, the implant 
100 is placed within a bore formed between two vertebra.

30 The formation of the bore relative to the sizing of the 
implant is important for reasons that will become 
apparent. Accordingly, for the purposes of illustrating 
a preferred embodiment, the presently anticipated 
dimensions of the implants 100 will be given. It will

35 be appreciated that various sizes of implant 100 will be 
available to accommodate different sized patients and 
different regions in the spine.
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1. Length of implant L (Fig. 4): . 28 
millimeters;

2. Size of bores 44 (Lx x Wx, see Fig. 8): 
10.6 mm by 5.49 mm (.416 inches by .216 
inches);

3. Size of bores 46 (L2 x W2, see Fig. 6): 
10.6 mm by 3.81 mm (.416 inches by .150 
inches);

4. Radius Rx (Fig. 3) from axis X-X to
valleys 52: 7.5 millimeters;

5. Size of cross section of bore 40 (W3 x
L3): 7 millimeters by 8 millimeters;

6. Width (W4, see Fig. 3) of ridges 30,32: 7
millimeters;

7. Height (Hx, see Fig. 3) of ridges 30,32:
1 millimeter;

8. Height (H2, Fig. 3) of convex area of side
walls 26,28: 8 millimeters;

9. Thickness (Tx, Fig. 3) of bearing walls
26,28: 2 millimeters;

10. Pitch (P, Fig. 9) of anchors 50: 2.3 mm;

11. Thickness (T2, Fig. 9) of anchors 50: 1
mm; ,

12. Radius R2 (Fig. 8): 190 mm; and

13. Radius R3 (Fig. 3): 8.75 mm.

5
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To place the implant 100 between the vertebra 
10,12 attention is now directed to Fig. 10. The 
vertebra 10,12 are distracted to stretch the annulus 18.
A bore 102 is formed with its cylindrical axis extending

30 parallel to and centrally positioned between the end
plates 10a,12a. The bore 102 is sized for its radius RB 
to be equal to the radius (Rx) of the implant 100 (as 
shown in Fig. 3) to the valleys 52. The implant 100 and 
bore 102 are sized such that the radius RB will extend

35 through the cortical layers 10c,12c without extensive 
penetration into the soft cancellous bone 10b,12b.

For the reasons that will become apparent,
' X- bore 102 must be precisely sized and accurately

:..../ SWEET
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positioned with the axis of the bore 102 centrally- 
positioned between the end plates 10a,12a and parallel 
to the end plates 10a,12a. A surgical method and kit 
for accomplishing such an accurate formation of a bore

5 between vertebra is the subject of commonly assigned and 
co-pending U.S. Patent Application Ser. No. 08/015,863, 
filed February 10, 1993.

With bore 102 thus formed, the implant 100 is 
inserted into the bore 102 with the leading end 20a

10 first introduced into the bore 102. The implant 100 is 
rotated about its axis X-X to advance the implant 100 
into the bore 102 to the position shown in Fig. 13. 
Alternatively, implant 100 need not be rotated but 
simply can be impacted by driving it axially along its

15 axis X-X. The implant 100 is positioned such that upon 
full insertion into the bore 102, openings 44 are 
directed toward the soft cancellous bone 10b,12b. The 
openings 46 are directed toward the space formerly 
occupied by removed disc material 16.

20 With the radius RB of the bore selected to
equal the radius Rx to the valleys 52, after insertion of 
the implant, the bearing surfaces 22a,24a directly 
oppose and abut the cortical layer 10c,12c of the end 
plates 10a,12a (see Fig. 11). Also, with the relative

25 sizing of the bore 102 thus described, the ridges 30,32 
protrude beyond the cortical bone layer 10c,12c into the 
soft cancellous bone 10b,12b. With this structure and 
positioning of the implant 100, a surgeon can place bone 
chips within the bore 40. Accordingly, the bone 10b,12b

30 is fused together by a bone column formed through the 
aligned bores 44,40. The load bearing of the surfaces 
22a,24a against the cortical bone 10c,12c prevents 
subsidence of the implant 100 into the cancellous bone 
10b,12b. The bearing surfaces 22a,24a are parallel to

35 the implant 100 as opposed to current devices where a
rounded surface contacts the implant 100 at an angle
(e.g., U.S. Pat. No. 5,015,247) or rectangular devices
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where there is no end plate contact except at the 
extreme ends of the implant (e.g., U.S. Pat. No. 
4,834,757). Also, the present implant 100 has non
threaded ridges 30,32 that project through the end plate

5 10a 12a and directly contact the cancellous bone
10b,12b. The surface area of the bores 44 is made as 
large as possible while permitting structural integrity 
to the implant 100 to provide maximum porosity to 
cancellous bone growing through the implant 100.

10 In Fig. 11, a single implant 100 is shown
inserted. In many applications (particularly in the 
lumbar region of the spine), two implants disposed in 
parallel alignment are preferred. Such a positioning is 
shown in Fig. 12. Also, in Fig. 12, it will be noted

15 that the implants 100 are in close proximity. The
closeness of proximity is attained by the concave side 
walls 26,28.

Normally, with convex side walls such as that 
shown in U.S. Patent No. 5,015,247, implants cannot be

20 placed with their axes in close proximity. Also, with 
threaded convex side walls, the implants of U.S. Patent 
No. 5,015,247 cannot be allowed to touch. If the second 
implant to be inserted touches the first previously 
inserted implant, the second implant can cause the first

25 implant to unscrew as the second implant is advanced.
This creates a potentially dangerous situation where the 
previously inserted implant can be inadvertently 
unthreaded into a major vessel or the spinal cord. As a 
result in certain regions of the spine, only one implant

30 can be placed while two would otherwise be desirabre.
With the concave side walls 26,28, the present

implants can be placed in closer proximity increasing 
the likelihood that two implants can be used at any disc 
level.

35 In the embodiment of Fig. 12, bone dowels 200
are positioned between both implants 100 and opposing
the side walls 26,28 of the implants 100 on both sides
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thereof. The dowels have convex accurate outer surfaces 
202 shaped to conform with the concave surfaces of the 
side walls 26,28. Bone dowels 200 are placed on the 
exterior side walls such that all bores 46 are in direct

5 opposition to a bone dowel 200. With this application, 
disc material 16 is blocked by the bone dowels 200 from 
entering into the interior of the implants 100 and 
interfering with bone growth through the implants 100. 
Further, the bone growth through the bores 44,40 fuses

10 with the bone growth through the side bores 46 and fuses 
with the bone dowels 200. Accordingly, the linkage 
between the vertebra 10,12 is enhanced since each of the 
implants 100 is cross linked.

Fig. 14 illustrates the value of the non-
15 uniform cross-section of implant 100. Namely, the dip R2 

(shown exaggerated in Fig. 14 for purpose of 
illustration) in both of the walls 30a,32a and the side 
walls 26,28 prevents movement of the implant 100 along 
its axis X-X after the bone growth is achieved.

20 In the event a surgeon prefers not to use bone
dowels 200 in the manner indicated in Fig. 12, it is 
desirable not to have the side wall openings 46 opposing 
disc material in order to prevent such disc material 
from entering into the implant 100 and interfering with

25 bone growth through the implant 100. Accordingly, Fig.
15 shows an alternative embodiment implant 100a where 
the side walls 28a,26a are solid and do not include 
openings 46. Accordingly, there is no direct 
communication between the disc material and the interior

30 of the implant 100a.
Fig. 16 shows an insertion tool 300 for

inserting the implant 100. The insertion tool 300 
includes four prongs 300a-300d. The prongs 300a-300d 
cover the openings 44,46 with the thicker prongs 300d,

35 300b having convex inner surfaces 301 sized to
complementary mate with the concave side walls 26,28.
Further, the thinner prongs 300a,300c have convex
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surfaces 302 sized to mate with the concave surfaces 
30a,32a of the ridges 30,32. The insertion device 300 
covers the holes 44,46 during insertion of the implant 
100 to prevent disc material and other debris from

5 entering the interior 40 of the implant 100. Also, the 
outer surfaces 304a-304d of each of the prongs is 
generally the arc of a cylinder such that the device 100 
within the insertion tool 300 presents a cylindrical 
surface permitting the non-cylindrical implant 100 to be

10 implanted into a round bore 102. A handle 306 connects 
the prongs and permits turning or axial driving of the 
tool 300.

As indicated, it is desirable that bores 44 be 
of maximum surface area as possible to increase the

15 surface porosity of the implant 100. Applicants,
through animal studies and human clinical experience, 
have found that the larger the surface porosity the 
greater the probability for successful bone ingrowth 
into the implant 100.

20 The present invention utilizes the anchors 50
embedded within the end plates 10a,12a to hold the 
implant 100 in position. Since the end plates 10a,12a 
are formed of cortical bone 10a,12a, the embedded 
anchors 50 within the end plates 10a,12a provide

25 substantial force against inadvertent movement of the 
implant 100. Also, the anchors 50 permit either 
threading the implant 100 by.rotating it about its axis 
X-X or by implanting while driving the implant 100 and 
tool 300 with a hammer or the like along its axis X-X.

3 0 The square cross section anchor 50 is tapered (at A-J to 
provide resistance to expulsion.

U i/ί

AMENDED SHEET



- 15-

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An implant for use in facilitating intervertebral fusion between opposing 

vertebra, said implant having a hollow implant body having at least two

5 diametrically opposed sides with openings formed through each of said sides in 

communication with an interior of said implant body including:

four linear edges each including a plurality of linearly aligned anchor 

segments separated by a plurality of valleys;

said anchor segments of each of said linear edges separated from anchor 

10 segments of the others of said linear edges by unthreaded areas on surfaces of

said body between said linear edges;

,οοοοο said anchor segments of all of said edges defining a helical pattern having

“S00 a void between anchor segments of opposing linear edges;
0 9 0 0

means for maintaining said linear edges in rigid spaced-apart alignment.
O O'"»

... .0 150 »
2. An implant according to claim 1 including:

a first bearing surface and a second bearing surface, each of said first and 

. .. second bearing surfaces extending generally parallel to one another and on
e <»«

.... opposite sides of a longitudinal axis (X-X) of said implant;
a u o 

P 0 0

20 a first ridge extending from said first bearing surface;

: a second ridge extending from said bearing surface;

a first opening formed though said first ridge in communication with said 

.. interior; and
0 β

a second opening formed through said second ridge in communication with 

25 said interior.

3. An implant according to claim 1 or claim 2 wherein said means for 

maintaining said linear edges includes side walls extending between said edges.

30 4. An implant according to claim 3 including bores formed through said side

walls with said bores in communication with said interior.

MC«WINWORD\MEUSSA\BRAD\NODELBre\SPECHlS41l)B.IXX: / __ j V)
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5. An implant according to claim 3 or claim 4 wherein said side walls are 

concave along their longitudinal axes.

6. An implant according to any one of claims 3 to 5 wherein said side walls 

5 are substantially solid throughout their surface area.

7. An implant according to any one of the preceding claims wherein said 

implant is selected for placement within a bore formed between said vertebra with 

said bore having a predetermined radius (RB), said anchor segments and valleys

10 sized for a radial line (R^ from said longitudinal axis (X-X) to said valleys being 

substantially equal to said radius (RB) of said bore.

8. An implant according to any one of the preceding claims wherein said 

implant is providing with a leading end having a taper with a cross-sectional area

15 of said implant at said leading end being smaller than a cross sectional area of 

said implant away from said leading end.

i
j

Λ '
■ Ά
j*

9. An implant according to claim 3 wherein said side walls are curved along a 

longitudinal axis (X-X) of said implant.

20

10. An implant according to any one of the preceding claims wherein said 

edges include first and second upper edges and first and second lower edges;

said first upper edges and said first lower edges joined in a parallel spaced 

alignment by rigid supports extending therebetween;

25 said second upper edges and said second lower edge joined in parallel

spaced aligned by rigid supports extending therebetween.

11. An implant according to claim 10 wherein said first and second upper 

edges are joined in parallel spaced alignment by rigid supports and wherein said

30 first and second lower edges are joined in parallel spaced alignment by rigid

supports.

MC C:\W1NWORD\MEL1SSAVBRADVNODELETEVSPECI\I 8410B.DOC
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12. An implant according to claim 10 or claim 11 wherein said rigid supports 

joining said first and second upper edges and said rigid supports joining said first 

and second lower edges define openings in communication with said implant 

interior.

5

13. A combination of an implant according to any one of the preceding claims 

and a tool for facilitating insertion of said implant, said tool including prongs sized 

to grip said implant on sides thereof between said linear edges.

10 14. An implant substantially as herein before described with reference to any

one of the embodiments illustrated in the accompanying drawings.

«’ DATED: 6 July, 1998
ί
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;· 15 PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:

SPINE-TECH, INC.
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