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(57) Abstract: A spinal fusion device for
implantation between spinal vertebrae in-
cludes an implant member having an op-
posed upper and lower surface, an outer
sidewall having an aperture having inter-
nal threads, and an inner sidewall defin-
ing a central opening. A plate member is
attached to the implant member such that
the plate member is perpendicular rela-
tive to the implant member and includes
a plurality of angled apertures for receiv-
ing anchoring fasteners and a central
aperture for receiving a locking fastener.
A locking member is attached to the cage
member. The locking member includes a
tubular shaft having internal threads that
is inserted through the aperture of the
outer sidewall of the implant member. A
locking fastener is inserted through the
central aperture of the plate member and
into the locking member to thereby lock
the spinal fusion device in position.
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LOCKING SPINAL FUSION DEVICE

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of and priority to U.S. Provisional
Application 61/240,239, filed September 6, 2009, which is incorporated herein by
reference.

BACKGROUND
[0002] The present disclosure relates generally to locking spinal fusion device.

More specifically, the present disclosure relates to an implant to be inserted between
two vertebrae that can be locked into position and form bone fusion between the two

vertebrae.

[0003] Diseases of the vertebral column requiring surgical intervention are
relatively common. A variety of conventional devices exist for specific areas of the
vertebral column to provide restoration, decompression, or stabilization of the spine.
The devices vary in size, shape, materials used, and insertion techniques. Typically
these devices include an implant that is inserted in the intervertebral space defined
between two adjacent vertebrae and is secured to the vertebrae via a plurality of

fasteners.

[0004] While these conventional devices may generally provide adequate
results, they have several disadvantages. For example, conventional devices typically
use screws as fasteners to anchor the device to the vertebrae and maintain the device
in position. The screws, however, are subjected to high stress forces that can cause
the screws to become either partially or completely disconnected from the vertebrae.
This enables the device to be relatively mobile or even completely detached and
dislocated from the vertebrae. The disadvantages of conventional devices may
become particularly pronounced when these conventional devices are implemented

for anterior or anterolateral approaches to the spine, which can lead to exorbitant
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expenses, patient safety issues, supply issues, and the constant need to train and/or

retrain surgeons and staff.

[0005] Thus, there is a need in the art for an easier to use, safer, more cost-
effective, and more reliable spinal fusion device that can be implanted in the vertebrae
of the spine and locked in position to prevent movement or detachment of the device.
There is also a need in the art for a method of implanting the spinal fusion device in

the spinal vertebrae.
SUMMARY

[0006] Accordingly, the present disclosure relates to a spinal fusion device for
implantation between spinal vertebrae. The spinal fusion device includes a cage
member having a wall with an opposed upper and lower surface, an outer side surface,
and an inner side surface defining a central opening. The wall includes an aperture
having internal threads for receiving a locking fastener. The spinal fusion device also
includes a generally planar plate member altached (o the cage member wall. The
plate member includes an angled aperture for receiving an anchoring fastener and a
central aperture for receiving a locking fastener. The anchoring fastener includes a
head portion and a shank portion. The anchoring fastener is inserted into the angled
aperture at a predetermined angle. The locking fastener includes a head portion and a
shank portion. The locking fastener is inserted through the central aperture of the plate
member and into the aperture of the cage member. The head portion of the locking
fastener partially overlaps the head portion of the anchoring fastener to prevent the
anchoring fastener from becoming displaced and lock the spinal fusion device in

position.

[0007] Also provided is a method of implanting a spinal fusion device for
implantation between spinal vertebrae. The method includes inserting a spinal fusion
device between spinal vertebrae. An insertion guide system having a cannulated
guide is then clamped onto the spinal fusion device. A plurality of holes are then into
the spinal vertebrae using the cannulated guide. A plurality of anchoring fasteners are

then secured into the spinal fusion device and spinal vertebrae using the cannulated

2.



WO 2011/028306 PCT/US2010/033677

guide. A locking screw is then secured into the spinal fusion device using the

insertion guide to thereby lock the spinal fusion device in position.

[0008] Also provided is a guide system for implanting a spinal fusion device
having a plate member and a cage member. The guide system includes an insertion
guide having a first and second end, a longitudinal channel formed by a pair of
opposing long arms connected to a pair of opposing short arms that form a clamp. A
drill guide is slidably disposed within the longitudinal channel. The drill guide
includes a cannulated guide for guiding items, such as, fasteners, drills, or the like,
therethrough. A rotation device having an upper end and a lower end is coupled to
the drill guide. The rotation device enables selective rotation of the drill guide so that

the drill guide can be aligned with apertures located on the spinal fusion device.

[0009] One advantage of the present disclosure is that the spinal fushion
device has an all-in-one system design for the treatment of a wide range of spinal
conditions. Another advantage is that the spinal fusion device that can be reliably
locked into position with improved retention and also detached when desired. Still
another advantage is that the spinal fusion device that can be uniformly inserted from
an anterior or anterolateral approach anywhere in the vertebral column for use in a
variety of different spinal pathologies including degeneration, trauma, tumor,
infection, or congenital abnormalities. Yet another advantage is that the spinal fusion
device mitigates tissue destruction, increases surgical implant speed, has more stable
biomechanical properties, enables easy reversibility, requires less equipment in an
operating room to implant and/or stored in sterile containers, enables the utilization of

a variety of graft configurations, and ultimately lowers costs.

[0010] Other features and advantages of the present disclosure will be readily
appreciated, as the same becomes better understood after reading the subsequent

description taken in conjunction with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 is a perspective view of a spinal fusion device, according to an

exemplary embodiment.

[0012] FIG. 2 is a side view of the spinal fusion device of FIG. 1, according to

an exemplary embodiment.

[0013] FIG. 3 is a front view of the spinal fusion device of FIG. 1, according

to an exemplary embodiment.

[0014] FIG. 4 is a top view of the spinal fusion device of FIG. 1, according to

an exemplary embodiment.

[0015] FIG. 5 is an exploded perspective view of the spinal fusion device of

FIG. 1, according to an exemplary embodiment.

[0016] FIG. 6 is a front view of the spinal fusion device of FIG. 1 implanted

between two adjacent vertebral bodies in the anterior aspect of the lumbar spine.

[0017] FIG. 7 is a partial cross-section side view of the spinal fusion device in
FIG. 6.
[0018] FIG. 8 is a front view of the spinal fusion device of FIG. 1 implanted

between two adjacent vertebral bodies in the anterior aspect of the cervical spine.

[0019] FIG. 9 is a partial cross-section side view of the spinal fusion device in
FIG. 8.
[0020] FIG. 10 is a partial cross-section top view of the spinal fusion device in
FIG. 8.
[0021] FIG. 11 is a partial cross-section side view of the spinal fusion device

of FIG. 1 implanted between two adjacent vertebral bodies in the anterolateral aspect

of the lumbar spine.
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[0022] FIG. 12 is a partial cross-section front view of the spinal fusion device
in FIG. 11.

[0023] FIG. 13 is a partial cross-section top view of the spinal fusion device in
FIG. 11.

[0024] FIG. 14 is an exploded perspective view of a spinal fusion device

having a graft lock and locking screw, according to another embodiment.

[0025] FIG. 15 is a side, top, and back view of the graft lock of the spinal

fusion device of FIG. 14, according to an exemplary embodiment.

[0026] FIG. 16 is a perspective view of the screw lock of the spinal fusion

device of FIG. 14, according to an exemplary embodiment.

[0027] FIG. 17 is a partial cross-section side view of the spinal fusion device

in of FIG. 14 implanted between two adjacent vertebral bodies of the spine.

[0028] FIG. 18 is a partial cross-section side view of a spinal fusion device
having a locking cage screw and a locking nut and the spinal fusion device implanted

between adjacent vertebral bodies of the spine, according to another embodiment.

[0029] FIG. 19 is a partial cross-section top view of the spinal fusion device in
FIG. 18.
{0030] FIGS. 20 is a flow chart showing a method of implanting a spinal

fusion device between adjacent vertebral bodies of the spine, according to an

exemplary embodiment.

[0031] FIG. 21a is a front view of a spinal fusion device inserted in between

spinal vertebrae, according to an exemplary embodiment.

[0032] FIG. 21b is a side view of a guide system for implanting a spinal

fusion device, according to an exemplary embodiment
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[0033] FIG. 21c is a side view of a guide system for implanting a spinal fusion

device, according to an exemplary embodiment.

[0034] FIG. 21d is a side view of the guide system of FIG. 21c coupled to a
spinal fusion device implanted between vertebrae, according to an exemplary

embodiment.

[0035] FIG. 22a is a side view of a guide system for implanting a spinal fusion

device, according to another embodiment.

[0036] FIG. 22b is a side view of the guide system of FIG. 22a coupled to a
spinal fusion device implanted between vertebrae, according to an exemplary
embodiment.

[0037] FIG. 22c¢ is a side view of a guide system coupled to a spinal fusion

device implanted between vertebrae, according to an exemplary embodiment.

[0038] FIG. 22d is an enlarged side view of a spinal fusion device implanted
between vertebrae with the locking screw removed, according to an exemplary

embodiment.

[0039] FIG. 23a is a side view of a guide system coupled to a spinal fusion

device, according to another embodiment.

[0040] FIG. 23b is a partial cross section view of the guide system of FIG.

23a, according to an exemplary embodiment.

[0041] FIG. 23c is an enlarged front view of the guide system of FIG. 23a,

according to an exemplary embodiment.

[0042] FIG. 23d is a partial exploded perspective view of the guide system of

FIG. 23a, according to an exemplary embodiment.
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DETAILED DESCRIPTION

[0043] Referring generally to the FIGURES and particularly to FIGS. 1-5, a
locking spinal fusion device is shown. The locking spinal fusion device 10 is
designed to be implanted in regions of the spine, such as, between adjacent vertebrae
11a, 11b in the anterior and anterolateral aspects of the cervical, thoracic, and lumbar
spine. The spinal fusion device 10 includes a plate member 12, a cage/graft/implant
member 14, a plurality of anchoring fasteners 16, and a locking fastener 18. The
spinal fusion device 10 and the individual components can be fabricated from various
materials, such as, plastic, metal, alloys, or the like, and can be magnetic resonance

imaging (MRI) compatible.

[0044] The plate member 12 is generally rectangular in shape and includes a
first surface 20, a second surface 22, four sides or edges 24, 26, 28, 30, and a center
area 32. The sides 24, 26, 28, 39 can also be scalloped. Although the plate member
12 shown is generally rectangular in shape it can have a variety of other shapes, such
as, square, circular, oval, or the like. The plate member 12 is contoured to facilitate
implantation into the spine and coupling of adjacent vertebrae. For example, the plate
member 12 is generally planar near the perimeter of the four side or edges 24, 26, 28,
30 to facilitate attachment to the outer surface of a vertebrae and the center area 32 of
the first surface 20 is generally concave to create a depression which facilitates
insertion between vertebrae. The plate member 12 includes a plurality of apertures 34
(holes, etc.) on the first and second surfaces 20, 22 for inserting the anchoring and
locking fasteners 16, 18 (e.g., bolts, screws, etc.) therethrough. The apertures 34 can
be threaded to receive fasteners, such as, screws, or the like. In this embodiment,
there is an aperture 32 for an anchoring screw 16 located in each corner of the plate
member 12 and an aperture 34 for a locking screw 18 located in the center area 32 of
the plate member 12. The apertures 32, and in particular the apertures 32 for the
anchoring screws 16, can be angled (e.g., diagonally, etc.) such that the anchoring
screws 16 can be screwed therein divergently away from each other to strengthen

attachment and performance of the device.
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[0045] The cage member 14 is generally oval or ringed shape and includes an
upper surface 36, a lower surface 38, an outer wall or side 40, an inner wall or side 42,
and a central opening 44 (e.g., hole, aperture, etc.). Although the cage member shown
is generally ringed shape it can have a variety of other shapes, such as, square,
circular, oval, or the like. The cage member 14 is also contoured to facilitate
implantation into the spine and coupling of adjacent vertebrae. The central opening
44 is designed to receive various materials, such as, spongy bone, bone material, or
the like, and to accommodate bone growth. In this embodiment, the cage member 14
is contoured to complement the surface contours of adjacent vertebrae. The surfaces
and walls of the cage member 36, 38, 40, 42 can also have a particular texture (e.g.,
smooth, serrated, toothed, grooved, etc.) to facilitate gripping, attachment, or the like.
The cage member 14 can also have a plurality of apertures 32 that can be threaded to
receive fasteners, such as, screws, or the like. In this embodiment, the cage member
14 includes an aperture 34 located on the outer front wall 40 for insertion of the

locking screw 14 to thereby secure the plate member 12 to the cage member 14.

[0046] Any number of anchoring fasteners 16 and locking fasteners 18 can be
used with the spinal fusion device 10. The anchoring and locking fasteners include a
head portion and a shank portion. The anchoring fasteners 16 and/or locking screws
can have various predetermined dimensions (e.g., length, size, shape, etc.) depending
on factors, such as, the location of implantation, the purpose of implantation, or the
like. The anchoring fasteners 16 can also be designed to have varying attributes along
their length, such as, thread pitch, thread length, non-threaded areas or lag areas, or
the like. In this embodiment, four anchoring screws 16 and one locking screw 18 is
used and are completely threaded. The locking screw 18 can also have a head or top
portion having a larger diameter than the head portion of the anchoring screws 16 to
prevent the anchoring screws 16 from becoming detached (e.g., unscrewed, etc.) from
the vertebrae, and to further secure the spinal fusion device 10 in position. The
locking screw 18 can also have a head or top portion having a shape complimentary to

the center area 32 of the plate member 12 (e.g., convex to match the depression, etc.).
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[0047] In its assembled configuration, the cage member 14 is interposed
between adjacent vertebrae. The plate member 12 is positioned on the cage member
14 such that the center area 32 of the second surface 22 of the plate member 12 is
adjacent the front outer wall 40 of the cage member 14. The plate member 12 is
external to and spans the vertebrae disc space. The four anchoring screws 16 attach
the plate member 12 to the adjacent vertebrae. The locking screw 18 locks the plate
member 12 to the cage member 14, and also locks the anchoring screws 16 in

position.

[0048] Referring now to FIGS 6-13, an implanted spinal fusion device 10 is
shown. The spinal fusion device 10 can be implanted in various areas of the cervical,
thoracic, and lumbar spine. For example, the spinal fusion device 10 can be implanted
in between two adjacent vertebral bodies in the anterior aspect of the lumbar spine, as
shown in FIGS. 6-7. The spinal fusion device 10 can also be implanted between two
adjacent vertebral bodies in the anterior aspect of the cervical spine, as shown in
FIGS. 8-10. The spinal fusion device 10 can also he implanted hetween two adjacent
vertebral bodies in the anterolateral aspect of the lumbar spine, as shown in FIGS. 11-

13.

[0049] Referring now to FIGS. 14-17, a spinal fusion device 10 according to
another embodiment is shown. In this embodiment, the spinal fusion device 10
includes a graft or cage lock 46. The cage lock 46 is generally T-shaped like a small
screw having a head or top portion and a shaft. The cage lock 46 and particularly the
head portion, is relatively small in size (e.g., thickness, etc.) so as not to crowd the
area and hinder bone growth through the central opening 44 of the cage member 14.
The shaft is tubular or hollow and includes internal threads for receiving the threaded
portion of the locking screw 18. The cage lock 46 is inserted into the predrilled
aperture 34 on the front wall of the cage member 14. The locking screw 18 is inserted
through the plate member 12 and into the threaded shaft of the cage lock 46, pulling
the plate member 12 and cage member 14 together. The shaft of the locking screw 18
can have various designs. For example, in this embodiment, the shaft of the locking

screw 18 includes a first threaded portion for engaging the threaded aperture 34 of the
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plate member 12, a lag or portion without threads, and second threaded portion for
engaging the threaded shaft of the cage lock 46. The cage lock 46 provides for a
stronger interface between the cage member 14 and the locking screw 18. The cage
lock 46 can be inserted into the cage member 14 prior to implantation and can be used

across various types and designs of cage members 14.

[0050] Referring now to FIGS 18-19, a spinal fusion device according to
another embodiment is shown. In this embodiment, the spinal fusion device 10
includes a cage lock 46 that has a relatively longer shaft having external threads, and a
locking nut 48, as opposed to a locking screw 18 of the previous embodiments. The
locking nut 48 includes a center aperture for receiving the threaded shaft of the cage
lock 46. The threaded shaft of the cage lock 46 is inserted through the center aperture

of the plate member 12 and screws into the threaded aperture of the locking nut 48.

[0051] Referring now to FIG. 20, a flow chart of a method of implanting a
spinal fusion device 10 between adjacent vertebral bodies of the spine is shown. The
method begins at block 210 and includes the step of inserting the cage member 14 of
the spinal fusion device 10 between adjacent vertebrae 11a, 11b. More particularly,
the cage member 14 is driven into the disc space between adjacent vertebrae, 11a,
11b. Alternatively, the plate member 12 can be pre-attached to the cage member 14
and then driven into the disc space as one unit using a guide system 50, such as, a

plate clamp/screw guide, or the like, which are described in greater detail below.

[0052] The method advances to block 220 and includes the step of attaching
or clamping the guide system 50 onto the spinal fusion device 10. More particularly,
the plate clamp/screw guide of the guide system 50 is attached to the plate member 12
using the clamping mechanism whereby the teeth of the clamping mechanism clamp
onto the edges of the plate member 12. The lateral edges of the plate member 12 are
scalloped, such that the clamp teeth fit the scalloped area of the plate member 12 in
that the teeth have the same curve as the scalloped area of the plate member 12. The
clamp is secured to the plate member 12 by distracting the long arms of the clamp
whereby the teeth and the short arms of the clamp contract thereby clasping/clamping

onto the plate member 12. The fulcrum of the clamp has a unique male protrusion

-10-
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that marries the female curve of the surface of the plate member 12. Within the
fulecrum and male protrusion is a hole which enables for a fastener (e.g., provisional
screw, nut, or the like, to attach the guide system and plate member 12 to the cage

member 14,

[0053] The method advances to block 230 and includes the step of closing the
cap/cover 66 of the guide system 50 by pivoting the cap 66 down from one long arm
of the guide 50 to the other long arm of the guide 50. The cap cover 66 enables

impaction of the plate member 12 and cage member 14 as desired.

[0054] The method advances to block 240 and includes the step of inserting a
rotation pin (swivel device, swivel stick) 64 through a hole located on the cap/cover
66 and attached or screwed into the drill guide 58. The swivel device includes an
upper portion 65a and a lower portion 65b. Once coupled together the swivel device
64 can be used to rotate or swivel the drill guide 58 from different fastener holes 34.
Cutout areas 61 in the long arms of the guide system 50 enable the drill guide 58 to be
rotated within the drill guide channel 57. The long arms of the clamp have
longitudinal grooves/slots on the interior side of the clamp that guide the drill guide
58 up and down to the plate member 12 for delivery of items, such as, fasteners, drill,

awl, or the like. The drill guide 58 includes one or more drill guide cannulas 59.

[0055] The method advances to block 250 and includes the step of using a
cannulated guide 59 to guide a device (e.g., drill, awl, etc.) through an aperture 34 of
the plate member and drill a hole into the vertebrae bodies. This is repeated for each
aperture 34 of the plate member 12 by rotating the drill guide into position with
respect to each aperture 34.

[0056] The method advances to block 260 and includes the step of using the
cannulated guide 59 to guide a fastener (e.g., screw, etc.) into the apertures and fasten
the anchoring screws 16 into the holes created in the vertebrae bodies. This is
repeated for each aperture 34 of the plate member 12 by rotating the drill guide 58

into position with respect to each aperture 34.

-11-
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[0057] The method advances to block 270 and includes the step of detaching
or unclamping the guide system 50 from the plate member 12. More particularly, the
clamp of the guide system 50 is removed by detaching the cap 66 and compressing

the long arms of the guide system 50.

[0058] The method advances to block 280 and includes the step of inserting a
locking screw 18 into the apertures of the plate member 12 and the cage member 14 to
secure the spinal fusion device 10 in position and prevent the fasteners from

detaching.

[0059] Referring now to FIGS. 21a-21d, an implanted spinal fusion device 10
and a guide system 50 for implanting a spinal fusion device 10 is shown. The guide
system 50 includes a K-wire 74, or the like, for guided insertion of the plate member
12 and cage member 14 into the disc space between vertebrae 11a, 11b, as shown in
FIG. 21b. The K-wire 74 can also be used to drill a hole into the plate member 12 and
cage member 14 and for insertion of a fastener 16, such as, a locking screw 18. The
guide system 50 also includes a cannulated impactor 70 coupled to the body portion
76 of the guide system 50 which aids in implantation of the spinal fusion device 10, as
shown in FIG. 21c. The guide system 50 also includes a drill guide 58 coupled to the
lower end of the body 76 of the guide system 50. The drill guide 58 assists in
securing the plate member 12 to the cage member 14. The cannulated impactor 70
includes a lock 72 for selectively securing the K-wire 74, drill guide 58, and guide

system 50 in position, as shown in FIG. 21d.

[0060] Referring now to FIGS. 22a-22d, a guide system 50 for implanting a
spinal fusion device 10 according to another embodiment is shown. In this
embodiment, the guide system 50 includes a drill guide 58 having a cannulated guide
59 for guiding a device, such as, an awl, a drill, or the like, to pre-drill holes into the
vertebrae 11a, 11b. The drill guide 58 is coupled to the lower end of the body 76 of
the guide system 50, as shown in FIG. 22a-22b. After pre-drilling holes into the
vertebrae 11a, 11b, the guide system 50 can be partially removed leaving the K-wire
74 coupled to the plate member 12 and the cage member 14 such that the anchoring

fasteners 16 (screws, or the like) can be inserted into the plate member 12 and

-12-
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vertebrae 11a, 11b, as shown in FIG. 22¢. The K-wire 74 can then be removed and

used to install the locking screw 18, as shown in FIG. 22d.

[0061] Referring now to FIGS. 23a-23d, a guide system 50 for implanting a
spinal fusion device 10 according to another embodiment is shown. The guide system
50 includes an insertion guide or plate clamp 52 having a first end 54 and a second
end 56, and is generally tubular in shape having a pair of long arms (longitudinal
arms, sides, walls, etc.) 47a, 47b, and a pair of short arms 49a, 49b (longitudinal arms,
sides, walls, etc.) forming an internal channel 57. The long arms 47a, 47b and short
arms 49a, 49b are connected together at hinge axes Sla, 51b. The second end of the
insertion guide 52 acts as a clamp 55 and is designed to clamp to the plate member 12.
This is accomplished by distracting the long arms 47a, 47b whereby the teeth and the
short arms 49a, 49b of the clamp 55 contract, thereby clamping onto the plate member
12 (or “biting the plate”). The fulcrum of the clamp 55 has a unique male protrusion
that marries the female curve of the surface of the plate member 12. Within the
fulcrum and male protrusion is a hole which enables a fastener, such as a provisional
screw or nut, to temporarily secure the guide system 50 and plate member 12 to the
cage member 14. The insertion guide 52 is designed to receive a device (e.g., flexible
screw driver, drill, etc.) and guide the insertion of the locking screw 18. The guide
system 50 also includes a drill guide 58 having one or more cannulated guides 59
attached to the second end 56 of the insertion guide 52. The cannulated guide 59
includes a first end 60 and a second end 62, and is generally tubular in shape. The
cannulated guide 59 is designed to receive a device (e.g., flexible screw driver, drill,
etc.) and guide the insertion of the anchoring screws 16 into the plate member 12 and
vertebrae. The guide system 50 also includes a rotation pin 64 (or swivel device)
having an upper portion 65a and a lower portion 65b. The rotation pin 64 is coupled
or screwed into the drill guide 58. The rotation pin 64 can be used to rotate the
position of the drill guide 58 to thereby align the cannulated guides 59 with the
apertures 34 of the plate member 12. The insertion guide 52 includes cutout areas 61
that enable the drill guide 58 to be rotated within the channel of the insertion guide
52. The long arms 47a, 47b, include a longitudinal slots on the interior side of the

insertion guide 52 that guide the drill guide 58 up and down the channel 57 to the

-13-
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plate member 12 for delivery of each fastener 16 as well as other devices, such as, an
awl to pre-drill fastener 16 holes 34 into the vertebrae 11a, 11b. The first end 54 of
the insertion guide 52 can include a detachable cover 66 coupled thereto, such as, by a
hinge or the like. The detachable cover 66 includes an aperture such that other items
can be inserted there through, such as, the rotation pin 64, or the like. Once the
insertion guide 52 is clamped onto the plate member 12, the cover 66 can be closed
(flipped down) onto the other long arm 47b enabling impaction of the plate member
12 and cage member 14 as desired. Once the fasteners 16 are in place, the insertion
guide 52 is removed by opening the cover 66 and compressing the long arms 47a,
47b. If the insertion guide 52 is utilized with a provisional fastener 16, the fastener 16
would be loosened prior to removal of the insertion guide 52. The guide system can

also include and be used with other devices, such as, k-wire 74, or the like.

[0062] The present disclosure has been described in an illustrative manner. It
is to be understood that the terminology which has been used is intended to be in the

nature of words of description rather than of limitation.

[0063] Many modifications and variations of the present disclosure are
possible in light of the above teachings. Therefore, within the scope of the appended

claim, the present disclosure may be practiced other than as specifically described.
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WHAT IS CLAIMED IS:

1. A spinal fusion device for implantation between spinal vertebrae, the
spinal fusion device comprising:

a cage member having a wall with an opposed upper and lower surface, an
outer side surface, and an inner side surface defining a central opening, wherein the
wall includes an aperture having internal threads;

a generally planar plate member attached to the cage member wall, the plate
member having an angled aperture for receiving an anchoring fastener and a central
aperture for receiving a locking fastener;

wherein the anchoring fastener includes a head portion and a shank portion,
and the anchoring fastener is inserted into the angled aperture at a predetermined
angle; and

wherein the locking fastener includes a head portion and a shank portion, and
the locking fastener is inserted through the central aperture of the plate member and
into the aperture of the cage member, and the head portion of the locking fastener
partially overlaps the head portion of the anchoring fastener to prevent the anchoring

fastener from becoming displaced and lock the spinal fusion device in position.

2. The spinal fusion device of Claim 1, further comprising:
a locking member attached to the cage member, the locking member having a
shank portion formed by a tubular shaft with internal threads that is inserted through

the aperture of the outer sidewall of the cage member.

3. The spinal fusion device of Claim 2, wherein the locking screw is
inserted through the central aperture of the plate member and into the tubular shaft of
the locking member to lock the spinal fusion device in position with respect to the

spinal vertebrae.

4. The spinal fusion device of Claim 1, wherein a planar surface of the

plate member has a contour of an adjacent spinal vertebrae.
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5. The spinal fusion device of Claim 1, wherein the plate member
includes a concave center portion that at least partially occupies and spans an internal

disc space between two adjacent spinal vertebrae.

6. The spinal fusion device of Claim 5, wherein the plate member
includes a plurality of planar flanges that attach to the outer surface of the two

adjacent spinal vertebrae.

7. The spinal fusion device of Claim 1, wherein the plate member
includes a plurality of apertures for receiving a corresponding anchoring fastener, and
each anchoring fastener is positioned to diverge away from an adjacent anchoring

fastener.

8. The spinal fusion device of Claim 1, wherein the locking fastener
shank portion includes a first threaded portion and a second threaded portion, and the
first threaded portion has a different pitch than the pitch of the second threaded

portion.

9. The spinal fusion device of Claim 1, wherein the anchoring fastener

shank portion includes a lag portion and a second threaded portion.

10.  The spinal fusion device of Claim 1, wherein the locking fastener head

portion is larger than the anchoring fastener head portion.

11.  The spinal fusion device of Claim 1, wherein the upper and lower

surfaces of the cage member have a plurality of teeth for gripping to spinal vertebrae.
12. A method of implanting a spinal fusion device between spinal

vertebrae, the method comprising:

inserting the spinal fusion device between spinal vertebrae;
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clamping an insertion guide system having a cannulated guide onto the spinal
fusion device;

drilling a plurality of holes into the spinal vertebrae using the cannulated
guide;

securing a plurality of anchoring fasteners into the spinal fusion device and
spinal vertebrae using the cannulated guide; and

securing a locking screw into the spinal fusion device using the insertion

guide to lock the spinal fusion device in position.

13. A guide system for implanting a spinal fusion device having a plate
member and a cage member, the guide system comprising:

an insertion guide having a first and second end, a longitudinal channel
formed by a pair of opposing long arms connected to a pair of opposing short arms
that form a clamp;

a drill guide slidably disposed within the longitudinal channel, the drill guide
having a cannulated guide for guiding items therethrough;

a rotation device having an upper end and a lower end coupled to the drill

guide, the rotation device for rotating the drill guide.

14.  The guide system of Claim 13, wherein the long arms are connected to
the short arms by a hinge, such that the short arms can be contracted and relaxed by

compression of the long arms to attach and detach the clamp from the plate member.

15.  The guide system of Claim 14, further comprising a cover connected to
one of the long arms such that the cover can be rotated downward and locked onto the

other long arm to enable selective impaction of the spinal fusion device.
16.  The guide system of Claim 15, wherein the long arms include recessed

areas within the longitudinal channel for rotating the drill guide by the rotation device

therein.
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17.  The guide system of Claim 16, wherein the clamp is contoured to

engage an edge of the plate member.

18.  The guide system of Claim 17, wherein the second end of the insertion

guide has a contour of the surface of the plate member.

19.  The guide system of Claim 18, wherein the second end of the insertion

guide includes an aperture for insertion of a fastener therethrough.

20.  The guide system of Claim 19, wherein the cap includes an aperture

for insertion of the rotation device therethrough.
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