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(57) ABSTRACT 

A minimally invasive interbody device assembly that 
includes an interbody device that restores the disc space 
height between two vertebrae and an instrument detachably 
coupled to the interbody device for positioning the device in 
the disc space and delivering bone material to the disc space 
that is distributed on both sides of the interbody device. The 
device is inserted into the disc space using the instrument in a 
direction so that the wide dimension of the device is substan­
tially parallel to the body of the vertebrae. The device is then 
rotated by the instrument so that the wide dimension of the 
device becomes perpendicular to the vertebral body so as to 
cause the disc space height to be restored. Bone graft material 
is then forced down the instrument so that the bone graft 
material is distributed on both sides of the device. The instru­
ment is then detached from the device. 

15 Claims, IO Drawing Sheets 
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1. 

MINMALLY INVASIVE INTERBODY 
DEVICE ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part application of 
U.S. patent application Ser. No. 1 1/623,356 filed Jan. 16, 
2007, titled “Minimally Invasive Interbody Device.” 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to an interbody device 

assembly for inserting an interbody device between two ver 
tebrae during spinal fusion Surgery and, more particularly, to 
a minimally invasive interbody device assembly that includes 
an interbody device for restoring the disc space height 
between two adjacent vertebrae during minimally invasive 
spinal fusion Surgery, and an instrument for positioning the 
device in the disc space and delivering bone graft material to 
the disc space on both sides of the device. 

2. Discussion of the Related Art 
The human spine includes a series of vertebrae intercon 

nected by connective tissue referred to as discs that act as a 
cushion between the vertebrae. The discs allow for movement 
of the vertebrae so that the back can bend and rotate. 

Spinal fusion is a Surgical procedure that fuses two or more 
Vertebrae together using bone grafts and/or other devices. 
Spinal fusion is a commonly performed procedure for the 
treatment of chronic neck and back pain refractory to non 
operative treatments. Spinal fusion is used to stabilize or 
eliminate motion of vertebrae segments that may be unstable, 
i.e., move in an abnormal way, that may lead to pain and 
discomfort. Spinal fusion is typically performed to treat inju 
ries to the vertebrae, degeneration of the spinal discs, abnor 
mal spinal curvature and a weak or unstable spine. 

Spinal fusion generally requires a graft material, usually 
bone material, to fuse the vertebrae together. The bone graft 
material can be placed over the spine to fuse adjacent verte 
brae together. Alternatively, a cage is positioned between the 
vertebrae being fused, and is filed with the bone graft mate 
rial. The cage includes holes that allow the vertebrae and the 
graft material to grow together to provide the fusion. The cage 
supports the weight of adjacent vertebrae while the fusion is 
occurring through the holes in the cage. Advantages of an 
interbody type fusion and cage construct includes the fusion 
mass is under pressure, which promotes fusion, the disc space 
height can be restored, which opens the neural foramen and 
the central canal taking pressure off of the nerves, the align 
ment of the spine can be restored, and in Some cases the graft 
can be placed with minimal disruption of muscles and liga 
ments, thus preserving the normal anatomical integrity of the 
spine. 

Typically the bone graft material is autogenous bone mate 
rial taken from the patient, or allograft bone material har 
vested from a cadaver. Synthetic bone material can also be 
used as the graft material. Generally, the patients own bone 
material offers the best fusion material and is the current 
“gold standard. Known bone fusion materials include an 
iliac crest harvest from the patient, bone graft extenders. Such 
as hydroxyapetite and demineralized bone matrix, and bone 
morphogenic protein. 

In an attempt to preserve normal anatomical structures 
during spinal Surgery, minimally invasive Surgical procedures 
have been devised. One such procedure involves the use of a 
series of muscle dilators that separate the muscle fibers of the 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
spine to create a pathway to the spine. A Kirschner (K-wire) 
is initially introduced through a small incision and directed 
towards the spinal pathology. The position of the K-wire is 
visualized by a fluoroscopic imaging system to identify its 
location. An initial narrow diameter muscle dilator is passed 
over the K-wire, and the K-wire is removed and subsequent 
larger muscle dilators are continually passed. When the open 
ing is large enough, an access tube or retractor is positioned 
around the last muscle dilator through which the Surgery is 
performed. The inner sequential muscle dilators are then 
removed allowing the Surgeon to operate through the tubular 
retractor. The retractors come in a variety of lengths and 
diameters for different patients and procedures. 
As mentioned above, a cage is typically positioned in the 

interbody region between the vertebrae after the disc has been 
removed. These cages typically have a box like design. The 
cage is forced into the interbody region through the Surgical 
area where the bone and disc have been removed. The cage is 
filled with the bone graft material that subsequently fuses the 
Vertebrae together. However, known cage designs are limited 
in that they only allow for partial filling of the interbody space 
where the graft material is maintained within the cage, thus 
only allowing partial fusion between the vertebrae. Further, 
the known bone graft cages are difficult to place because of 
their square or cylindrical shape, and put the nerve roots at 
risk during the procedure, sometimes resulting in retraction or 
direct nerve root injury. Also, the known cages do not allow 
the collapsed disc space height to be fully restored in that they 
cannot distract the open disc space once they are in place. This 
can result in the Surgeon placing an under-sized cage into the 
disc space. The cage can move, and thus, migrate into the 
spinal canal possibly causing nerve injury. Further, the known 
cage designs require that the bone graft material be placed in 
the cage prior to it being inserted into the interbody region, 
which limits the amount of bone material placed in the disc 
space and Subsequent fusion Surface. Also, once the cages are 
placed, they are difficult to remove and reposition. Most cages 
are not designed specifically to be placed via a minimally 
invasive approach, which makes them technically difficult to 
place via a tubular retractor system. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present invention, 
a minimally invasive interbody device assembly is disclosed 
that includes an interbody device that restores the disc space 
height between two vertebrae and an instrument detachably 
coupled to the interbody device for positioning the device in 
the disc space and delivering bone graft material to the disc 
space that is distributed on both sides of the interbody device. 
The interbody device includes a relatively narrow configura 
tion in one dimension and a relatively wide configuration in 
an opposite dimension. After the disc space has been cleared, 
the device is inserted into the disc space using the instrument 
in a direction so that the wide dimension of the device is 
substantially parallel to the body of the vertebrae. The device 
is then rotated by the instrument so that the wide dimension of 
the device becomes perpendicular to the vertebral body so as 
to cause the disc space height to be restored. Thus, the device 
can be placed easily into the disc space without injury to the 
nerve root. Bone graft material is then forced down the shaft 
of the instrument so that the bone graft material is distributed 
on both sides of the interbody device. The instrument is then 
detached from the device. The bone surrounds the device 
holding it firmly in place. Additionally, channels within the 
body of the device allow bone in-growth. More bone can be 
placed into the disc interspace since its Surrounding the 
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device and fills all of the disc space as opposed to a cage 
design, which contains the bone material. 

Additional features of the present invention will become 
apparent from the following description and appended 
claims, taken in conjunction with the accompanying draw- 5 
1ngS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a minimally invasive inter- 10 
body device for restoring the disc space height during spinal 
fusion Surgery, according to an embodiment of the present 
invention; 

FIG. 2 is a top view of the interbody device shown in FIG. 
1; 15 

FIG. 3 is a cross-sectional, perspective view of the inter 
body device shown in FIG. 1; 

FIG. 4 is a side view of the interbody device shown in FIG. 
1 positioned between two vertebrae in an insertion direction; 

FIG. 5 is a side view of the interbody device shown in FIG. 20 
1 positioned between the vertebrae in a disc height restoring 
direction; 

FIG. 6 is a perspective view of a fill tube and a minimally 
invasive interbody device, according to another embodiment 
of the present invention; 25 

FIG. 7 is broken-away perspective view of a fill tube and a 
minimally invasive interbody device employing a threaded 
attachment, according to another embodiment of the present 
invention; 

FIG. 8 is a broken-away perspective view of a fill tube and 30 
a minimally invasive interbody device employing a tab and 
slot connection, according to another embodiment of the 
present invention; 

FIG. 9 is a broken-away perspective view of a fill tube and 
a minimally invasive interbody device, according to another 35 
embodiment of the present invention; 
FIG.9A is an end view of the fill tube shown in FIG. 9; 
FIG.9B is a broken-away end view of the interbody device 

shown in FIG. 9; 
FIG. 10 is a perspective view of a minimally invasive 40 

interbody device for restoring the disc space height during 
spinal fusion Surgery, according to another embodiment of 
the present invention; 

FIG. 11 is a perspective view of the minimally invasive 
interbody device shown in FIG. 10 and including a rotating 45 
tool and a fill tube: 

FIG. 12 is a perspective view of a minimally invasive 
interbody device for restoring the disc space height during 
spinal fusion Surgery, according to an embodiment of the 
present invention; 50 

FIG. 13 is a perspective view of a minimally invasive 
interbody device assembly including an interbody device and 
an instrument for rotating the device and delivering bone graft 
material to the disc space, according to another embodiment 
of the present invention; 55 

FIG. 14 is a blown-apart perspective view of the interbody 
device assembly; 

FIG. 15 is a broken-apart view of the interbody device 
assembly showing the connection point between the inter 
body device and the instrument, where the interbody device is 60 
detached therefrom; 

FIG. 16 is a broken-way perspective view of the interbody 
device assembly showing the interbody device attached to the 
instrument; 

FIG. 17 is a broken-away side view of the interbody device 65 
assembly, where the interbody device is positioned between 
two vertebrae in an insertion direction; 

4 
FIG. 18 is a broken-away side view of the interbody device 

assembly shown in FIG. 13 positioned between the vertebrae 
in a disc height restoring direction; 

FIG. 19 is a broken-away perspective view of an end of the 
instrument of the interbody device assembly showing bone 
graft material being delivered down the instrument; 

FIG.20 is a broken-away perspective view of the interbody 
device assembly showing the bone graft material being dis 
tributed around the interbody device; and 

FIG.21 is a broken-away perspective view of the interbody 
device assembly employing a syringe for delivering the bone 
graft material down the instrument, according to another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The following discussion of the embodiments of the inven 
tion directed to a minimally invasive interbody device assem 
bly including an interbody device and an instrument for posi 
tioning the device and delivering bone graft material to the 
disc space is merely exemplary in nature, and is in no way 
intended to limit the invention or its applications or uses. 

FIG. 1 is a perspective view, FIG. 2 is a top view and FIG. 
3 is a cross-sectional view of a minimally invasive interbody 
device 10 that is to be positioned within the interbody disc 
space between two vertebral bodies once the disc has been 
removed as part of a spinal fusion Surgical procedure. As will 
be discussed in detail below, the device 10 operates to restore 
the disc space height that has been lost by age or damage and 
may be causing pain as a result of nerve pinching, as dis 
cussed above. Additionally, the device 10 facilitates the dis 
tribution of bone graft material within the disc space. 
The interbody device 10 includes a perimeter portion 12 

and a center plate 14 that are an integral body in this embodi 
ment. The perimeter portion 12 includes opposing spines 26 
and 28 having ribs 30 extending therefrom. The ribs 30 define 
spaces 32 between the ribs 30 along the length of the spines 26 
and 28. The perimeter portion 12 also includes a first end 
piece 36 and a second end piece 38. A coupling tube 18 is 
formed to the end piece 38 whereabore 20 is defined through 
the coupling tube 18 and the end piece 38. The centerplate 14 
includes an opening 22 in communication with the bore 20 to 
facilitate the distribution of bone graft material. The center 
plate 14 includes a nub 24 extending into the opening 22. 
where the nub 24 helps to distribute the bone graft material on 
either side of the center plate 14 within the disc space. In an 
alternate embodiment, the center plate 14 can be eliminated. 
However, Some load bearing structure may be needed 
between the spines 26 and 28. 

Although this embodiment includes the spines 26 and 28 
and the ribs 30, other embodiments can provide other con 
figurations within the scope of the present invention. For 
example, the body of the device can be a Solid piece having a 
consistent thickness, where an opening is provided in the 
body to distribute the bone graft material. 
The device 10 can be made of any material suitable for the 

purposes described herein, Such as titanium or a durable 
plastic. In one embodiment, the device 10 is radiolucent and 
is invisible on an X-ray. A reflective strip 44 can be attached 
to the end piece 36 and a reflective strip 46 can be attached to 
the end piece 38. The reflective strips 44 and 46 can be any 
Suitable opaque marker for the purposes discussed herein. 
The reflective strips 44 and 46 allow the ends of the device 10 
to be visible on an X-ray so that the surgeon will know the 
position of the device 10 in the disc space. 
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As discussed above, the bone graft material is introduced 
through the coupling tube 18. In order to get the bone graft 
material to the coupling tube 18, a fill tube 50 is attached to the 
coupling tube 18, as shown. The fill tube 50 includes integral 
clasps 54 and 56 that extend from an end of the fill tube 50, as 
shown. The clasps 54 and 56 include angled end portions 58 
and 60, respectively, that allow the clasps 54 and 56 to be 
mounted to the interbody device 10. The interbody device 10 
is attached to the fill tube 50 outside of the patient. The fill 
tube 50 is an elongated member that extends out of the 
patient’s body and allows the Surgeon to position the inter 
body device 10 in the disc space, as will be discussed in more 
detail below. When the interbody device 10 is attached to the 
fill tube 50, the clasps 54 and 56 are spread apart and posi 
tioned within recesses 42 in the end piece 38, as shown. The 
clamping force of the clasps 54 and 56 allows the fill tube 50 
to be securely attached to the device 10. Also, the angled end 
portions 58 and 60 are positioned against an opposite side of 
the end piece 38 to help lock the fill tube 50 the coupling tube 
18. The clasps 54 and 56 are robust enough to allow the 
surgeon to rotate the fill tube 50, and cause the interbody 
device 10 to rotate within the disc space. 
As discussed above, the bone graft material is inserted into 

the disc space through the coupling tube 18 and the end piece 
38. In an alternate embodiment, the bone graft material can be 
inserted into the disc space through a port outside of the 
device 10, such as around the end piece 38. 

FIG. 4 shows the interbody device 10 positioned in a disc 
space 68 between two vertebrae 70 and 72 in an insertion 
direction where the wider dimension of the device 10 is 
parallel to the plane of vertebral bodies 74 and 76 of the 
vertebrae 70 and 72, respectively. Once the interbody device 
10 is positioned within the disc space 68, as shown, the fill 
tube 50 is rotated so that the plane of the center plate 14 
becomes perpendicular to the opposing faces of the vertebral 
bodies 74 and 76, as shown in FIG. 5. 

Bone graft material is then introduced through the fill tube 
50 into the interbody device 10 through the coupling tube 18 
so that it flows into the opening 22 and is spread out on both 
sides of the centerplate 14. The bone graft material will enter 
the spaces 32 between the ribs 30, and provide a complete and 
even distribution of bone graft material within the disc space 
68 for proper vertebral fusion. 
Once the bone graft material has been forced into the disc 

space, the fill tube 50 is pulled off of the interbody device 10. 
The clasping strength of the clasps 54 and 56 allow the inter 
body device 10 to be held to the fill tube 50, but also be 
removed therefrom under areasonably low enough force. The 
interbody device 10 remains in the disc space 68 to maintain 
the disc space height and facilitate bone fusion. 

The spines 26 and 28 and the ribs 30 define the width of the 
device 10 and the distance between the ribs 26 and 28 defines 
the height of the device 10. The height of the interbody device 
10 is selected to be the desired disc height for a particular disc 
space so that the discheight is restored by the device 10 as part 
of the fusion process. The interbody device 10 can be pro 
vided in different lengths and heights to accommodate the 
anatomy of different patients. The width of the device 10 is 
Such that it can be relatively easily slipped into the disc space 
68 through a dilator tube (not shown) used in minimally 
invasive Surgical procedures without risk of injury to the 
nerve roots through the same channel that the disc has been 
removed from. In one non-limiting embodiment, the device 
10 has a width in the range of 3-10 mm and a height in the 
range of 6-15 mm. The length of the device 10 would be 
suitable for the size of the disc space, such as 15-25 mm. 
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6 
FIG. 6 is a broken-away perspective view of a minimally 

invasive interbody device 80 and associated fill tube handle 
82, according to another embodiment of the present inven 
tion, where like elements to the device 10 are identified by the 
same reference numeral. In this embodiment, the coupling 
tube 18 is replaced with a coupling tube 84. The coupling tube 
84 has a tapered portion 86 and a cylindrical portion 88, both 
having a bore 90 running therethrough. Two elongated oppos 
ing tabs 92 and 94 are formed to an outside surface of the 
cylindrical portion 88. The center plate 14 has been replaced 
with a series of support columns 96 to provide support when 
the interbody device 80 is rotated within the disc space. The 
support columns 96 are intended to represent any suitable 
load bearing structure within the space defined by the perim 
eter portion 12 
The fill tube handle 82 includes a fill tube 96 having a 

central bore 98. A pair of slots 100 and 102 is formed in the 
bore 98 in alignment with the elongated tabs 92 and 94. The 
fill tube handle 82 is slipped on to the coupling portion 84 so 
that the tabs 92 and 94 slide down the slots 100 and 102. The 
internal bore 98 then forced onto the tapered portion 86 to 
lock the handle 82 to the interbody device 80. The coupling 
between the tabs 92 and 94 and the slots 100 and 102 is robust 
enough so that the interbody device 80 can be rotated within 
the disc space. Although two of the tabs 92 and 94 are used in 
this embodiment, it will be appreciated by those skilled in the 
art that a single tab and slot configuration may be adequate, or 
more than two tab and slot couplings may be needed. The 
cylindrical portion 88 is positioned within the bore 98 so that 
minimal resistance is provided for depositing bone graft 
material down the bore 98, through the coupling portion 84 
and into the space between the ribs 26 and 28. 

FIG. 7 is a perspective view of a minimally invasive inter 
body device 110 and associated fill tube 112, according to 
another embodiment of the present invention, where like ele 
ments to the interbody device 10 are identified by the same 
reference numeral. In this embodiment, the coupling tube 18 
is replaced with a threaded bore 114 that extends through the 
end piece 38. The fill tube 112 includes a fill tube body 116 
having abore 118 and a threaded end portion 120 at the end of 
the body 116. The threaded end portion 120 is threaded into 
the threaded portion 114 in the proper direction to attach and 
detach the fill tube 112 to the device 110 So that the fill tube 
112 can rotate the interbody device 110. 

FIG. 8 is a perspective view of a minimally invasive inter 
body device 130 and associated fill tube 132, according to 
another embodiment of the present invention, where like ele 
ments to the interbody device 10 are identified by the same 
reference numeral. In this embodiment, the coupling tube 18 
is replaced with an internal bore 134 that includes elongated 
tabs 136 and 138 and slots 140 and 142. The fill tube 132 
includes a fill tube body 146 and a narrow diameter end 
portion 148 defining a shoulder 144 therebetween, where a 
central bore 150 extends through the fill tube body 146 and 
the end portion 148. The end portion 148 includes tabs 152 
and 154 and slots 156 and 158that align with the tabs 136 and 
138 and the slots 140 and 142 in the bore 134 so as to allow the 
device 130 to be rotated by the fill tube 132 when the end 
portion 148 is inserted into the bore 134. Although a specific 
configuration of tabs and slots are shown between the end 
portion 148 and the bore 134, any suitable configuration of 
tab and slots in this manner can be used within the scope of the 
present invention. The device 130 is held to the fill tube 132 
by a friction engagement between the end portion 148 and the 
bore 134. Alternately, the end portion 148 and the bore 134 
can be tapered as a wider diameter to a narrower diameter to 
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provide a betterlocking arrangement. The shoulder 144 pre 
vents the fill tube 132 from being pushed into the device 130. 

FIG. 9 is a perspective view of a minimally invasive inter 
body device 160 and associated fill tube 162, according to 
another embodiment of the present invention, where like ele 
ments to the device 10 are identified by the same reference 
numeral. FIG. 9A is an end view of the fill tube 162 and FIG. 
9B is a broken-away end view of the device 160. In this 
embodiment, the coupling tube 18 is replaced with an internal 
bore 164 that includes a slot 166 and an arced portion 168 
defining the ledge 170. The fill tube 162 includes a fill tube 
body 172 and a narrow diameter end portion 174 defining a 
shoulder 176 therebetween, where a central bore 178 extends 
through the fill tube body 162 and the end portion 174. A nub 
180 is attached to the end of the end portion 174 and a stop 182 
is attached to the end portion 174, as shown. The end portion 
174 is inserted into the bore 164 so that the nub 180 aligns 
with the slot 166. The end portion 174 is slid into the bore 164 
so that the nub 180 extends behind the end piece 38. The fill 
tube 162 is rotated so the nub 180 locks behind the end piece 
38. At the same time, the nub 180 rides up a ramp 184 so that 
the stop 182 is rotated and contacts the ledge 170. The contact 
between the stop 182 and the ledge 170 allows the device 160 
to be rotated within the disc space, as discussed above. The 
shoulder 176 and the nub 180 lock the fill tube 162 to the 
device 160. The fill tube 162 can then be rotated in the oppo 
site direction so that the nub 180 again aligns with the slot 166 
to remove the fill tube 162, as discussed above. 

FIG. 10 is a perspective view of a minimally invasive 
interbody device 190 for restoring the disc space height dur 
ing spinal fusion Surgery, according to an embodiment of the 
present invention, where like elements to the device 10 are 
identified by the same reference numeral. In this embodi 
ment, the nub 24 is replaced with a triangular ridge 192 that 
distributes the bone graft material on both sides of the center 
plate 14. Further, the end piece 38 is replaced with an end 
piece 194. The end piece 194 includes a cylindrical bore 196 
extending therethrough. The end piece 194 also includes a 
first set of two opposing slots 198 and 200 on opposite sides 
of the end piece 194 and a second set of two opposing slots 
202 and 204 on opposite sides of the end piece 194, as shown. 

FIG.11 is a perspective view of the interbody device 190 in 
combination with a rotating tool 210 and a fill tube 212. The 
rotating tool 210 includes a rectangular body 214 having a 
cylindrical bore 216 extending therethrough. The body 214 
includes four rigid fingers 218 that are configured to be posi 
tioned within the slots 198-204, as shown, to allow the tool 
210 to rotate the interbody device 190 for the purposes dis 
cussed above. The fill tube 212 extends through the bore 216 
and is coupled to or positioned relative to the ridge 190 so that 
bone graft material forced through the tube 212 is dispersed 
on both sides of the center plate 14 as discussed above. The 
end 208 of the fill tube 212 may have a shape that conforms 
with the shape of the ridge 192. 

FIG. 12 is a perspective view of a minimally invasive 
interbody device 220 for restoring the disc space height dur 
ing spinal fusion Surgery, according to an embodiment of the 
present invention. The device 220 includes opposing elon 
gated members 222 and 224 and opposing end pieces 226 and 
228 that combine to define a perimeter structure. A center 
member 230 is coupled to the elongated members 222 and 
224 and provides structural Support. A rectangular opening 
232 is provided through the end piece 228, and accepts a fill 
tube and rotating tool to rotate the interbody device 220 and 
provide the bone graft material within the perimeter structure, 
as discussed above. 
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8 
FIG. 13 is a perspective view of a minimally invasive 

interbody device assembly 300 including an interbody device 
302 and an instrument 304 for positioning the interbody 
device 302, and delivering bone graft material to the disc 
space between vertebrae once the interbody device 302 is in 
the proper position. The interbody device 302 includes a 
perimeter portion 306 and a center plate 308 defining open 
chambers on either side of the pate 308. The interbody device 
302 includes one or more holes 310 that extend through the 
plate 308 that allow for better distribution of bone graft mate 
rial as will become apparent from the discussion below. The 
interbody device 302 further includes a connecting portion 
312 for securing the device 302 to the instrument 304, as will 
be discussed in greater detail below. The center plate 308 
includes a triangular shaped edge 314 that causes bone graft 
material to be distributed within the open channels on both 
sides of the plate 308. 
The instrument 304 includes a cylindrical body portion 322 

having a center bore 324 and a handle 326. The handle 326 
includes a securing portion 328 having an outer threaded 
portion 330 and an inner threaded portion 332. The body 
portion 322 includes a connection portion 334 having an 
internal threaded bore that is threaded onto the outer threaded 
portion 330 to attach the body portion 322 to the handle 326. 
The instrument 304 also includes a cylindrical grasping 

portion 340 having an external threaded portion 342 at one 
end and a connector portion 344 at an opposite end. The 
connector portion 344 includes four fingers 346 where two of 
the fingers 346 are on one side of the connector portion 344 
and two of the fingers 346 are on an opposite side of the 
connector portion 344 where the two sides of the connector 
portion 344 are separated by a slot 348 that runs a certain 
distance up the grasping portion 340, as shown. The fingers 
346 conform to the shape of the end portion 312 of the 
interbody device 302 so that the instrument 304 can securely 
hold the device 302. The grasping portion 340 is inserted into 
the bore 324 of the body portion 322 so that the threaded end 
portion 342 threadably engages the internal portion 332 of the 
holding portion 328 on the handle 326. 

To secure the interbody device 302 to the instrument 304, 
the end portion 312 is inserted into the connector portion 344, 
and held there. The surgeon will then rotate the body portion 
322 using the ribbed grasping portion 334 so that the body 
portion 322 moves down the grasping portion 340 and con 
tacts a tapered portion 350 of the connector portion 344. The 
tapered portion 350 causes the slot 348 to close, which 
pinches the fingers 346 around the end portion 312 rigidly 
securing the interbody device 302 to the instrument 304. FIG. 
15 shows the interbody device 302 relative to the instrument 
304, where the body portion 322 is in a detached position, and 
FIG. 16 shows the interbody device 302 coupled to the con 
nector portion 344 of the instrument 304 where the body 
portion 322 is in the attached position. 
When the interbody device 302 is rigidly secured to the 

instrument 304, the surgeon can then insert the interbody 
device 302 between the vertebrae in an insertion direction 
using the instrument 304 using minimally invasive Surgical 
procedures. FIG. 17 shows the interbody device 302 posi 
tioned in a disc space 370 between two vertebrae 372 and 374 
in an insertion direction where the wider dimension of the 
device 302 is parallel to the plane of vertebral bodies 376 and 
378 of the vertebrae 372 and 374, respectively. Once the 
interbody device 302 is positioned within the disc space 370, 
as shown, the instrument 304 is used to rotate the device 302 
so that the plane of the plate 308 becomes perpendicular to the 
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opposing faces of the vertebral bodies 376 and 378, as shown 
in FIG. 18. This restores the disc space height as discussed 
above. 
Once the device 302 is in the proper position, then bone 

graft material is forced down the bore 324 of the body portion 
322 and the bore in the grasping portion 340 through the 
handle 326. In alternate embodiments, the material can be 
bone morphogenic proteins or other materials that can restore 
the normal cells of intervertebral discs, such as stem cells, or 
promote growth of normal cells within the disc, i.e., normal 
growth. 

FIG. 19 is a broken-away perspective view of an end of the 
instrument 304 showing a cavity 390 within the handle por 
tion 326. In this non-limiting embodiment, the handle portion 
326 is rectangular in shape. However, as will be appreciated 
by those skilled in the art, other shapes may be equally Suit 
able. The cavity 390 is open to the internal bore extending 
through the grasping portion 340. Bone graph material 392 is 
placed in the cavity 390, and then a rod 394, having knurled 
cylindrical portions 396 and 398, is used to push the bone 
graft material 392 down the bore in the instrument 304 to the 
device 302. When the bone graph material hits the edge 314, 
it is distributed in the chambers on both sides of the plate 308, 
as shown in FIG. 20. Thus, the bone graft material 392 can fill 
the disc space on both sides of the device 302 completely to 
provide the desired final fusion. 
The bone graft material 392 can be delivered down the 

instrument 304 in any suitable manner. In another embodi 
ment, shown in FIG. 21, the bone graph material is delivered 
through the instrument 304 using a syringe 400 having an 
extended tubular end portion 402. 
The foregoing discussion discloses and describes merely 

exemplary embodiments of the present invention. One skilled 
in the art will readily recognize from Such discussion and 
from the accompanying drawings and claims that various 
changes, modifications and variations can be made therein 
without departing from the spirit and scope of the invention as 
defined in the following claims. 
What is claimed is: 
1. An interbody device for restoring disc space height 

between two vertebral bodies of adjacent vertebrae during a 
spinal fusion procedure, said interbody device comprising: 

a perimeter portion including a rim and an end connector; 
and 

a center plate member positioned within the perimeter 
portion, said center plate member extending along a 
central plane of the device between ends of the device, 
wherein the plate member and the perimeter portion 
define open areas on both sides of the plate member, said 
plate member including an edge proximate the end con 
nector of the perimeter portion, and wherein the end 
connector is operable to receive a bone graft distribution 
instrument that provides bone graft material to the inter 
body device that is distributed by the edge to be depos 
ited within the open areas on both sides of the plate 
member; 

wherein the device is radiolucent. 
2. An interbody device for restoring disc space height 

between two vertebral bodies of adjacent vertebrae during a 
spinal fusion procedure, said interbody device comprising: 

a perimeter portion including a rim and an end connector; 
and 

a center plate member positioned within the perimeter 
portion, said center plate member extending along a 
central plane of the device between ends of the device, 
wherein the plate member and the perimeter portion 
define open areas on both sides of the plate member, said 
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10 
plate member including an edge proximate the end con 
nector of the perimeter portion, and wherein the end 
connector is operable to receive a bone graft distribution 
instrument that provides bone graft material to the inter 
body device that is distributed by the edge to be depos 
ited within the open areas on both sides of the plate 
member, 

wherein the device includes opaque markers that are vis 
ible on an X-ray. 

3. A Surgical instrument comprising: 
a handle including a bore extending therethrough; and 
at least one shaft including a bore extending therethrough 

in communication with the bore in the handle, said at 
least one shaft including a grasping end for grasping a 
Surgical implant, wherein the bore extending through the 
at least one shaft allows bone graft material to be sent 
from the handle to the Surgical implant, said grasping 
end including a plurality offingers and a slot that rigidly 
hold an end of the implant and allow the bone graft 
material to be sent from the bore in the shaft through a 
hole in the end of the implant to be distributed within the 
implant; 

wherein the handle includes an extension having an inter 
nal threaded bore and an external threaded portion, said 
at least one shaft including an elongated body portion 
having an internal bore and an elongated grasping por 
tion having an internal bore, said body portion being 
threadably coupled to the external threaded portion of 
the handle extension, said grasping portion being posi 
tioned within the internal bore of the body portion and 
being threadably coupled to the internal threads of the 
handle extension. 

4. The instrument according to claim 3 wherein threading 
the body portion off of the external threaded portion causes 
the slot to close and the fingers to grasp the implant. 

5. The instrument according to claim 4 wherein the grasp 
ing end includes a tapered portion, and wherein threading the 
body portion off of the external threaded portion pushes an 
end of the body portion against the tapered portion causing 
the slot to close. 

6. The instrument according to claim 3 wherein the handle 
includes a cavity that is in fluid communication with the 
internal bore of the extension, the internal bore of the elon 
gated body portion and the internal bore of the grasping 
portion so that material positioned within the cavity can be 
forced down the instrument and out of the grasping end of the 
grasping portion. 

7. The instrument according to claim 6 wherein the mate 
rial is selected from the group consisting of bone graft mate 
rial, bone morphogenic proteins and materials and stem cells. 

8. The instrument according to claim 3 wherein the body 
portion includes a larger diameter portion that facilitates 
threading of the body portion onto and off of the handle 
extension. 

9. A Surgical instrument comprising: 
a handle including a bore extending therethrough; and 
at least one shaft including a bore extending therethrough 

in communication with the bore in the handle said at 
least one shaft including a grasping end for grasping a 
Surgical implant, wherein the bore extending through the 
at least one shaft allows bone graft material to be sent 
from the handle to the Surgical implant, said grasping 
end including a plurality offingers and a slot that rigidly 
hold an end of the implant and allow the bone graft 
material to be sent from the bore in the shaft through a 
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hole in the end of the implant to be distributed within the 
implant, wherein the plurality offingers include notched 
ends. 

10. The instrument according to claim 9 wherein the plu 
rality of fingers is four fingers. 

11. An interbody device assembly for restoring disc space 
height between two vertebral bodies of adjacent vertebrae 
during a spinal fusion procedure, said assembly comprising: 

an interbody device including a perimeter portion and a 
center plate member disposed therein, said center plate 
member extending along a central plane of the device 
between ends of the device, wherein said perimeter por 
tion and plate member combine to define open areas on 
both sides of the interbody device, wherein one end of 
the interbody device includes a connector portion and 
the plate member includes a narrowed edge at the con 
nector portion; and 

an instrument for positioning the interbody device, said 
instrument including a body portion threadably attached 
to a handle portion, said body portion including an inter 
nal bore, said instrument further including a grasping 
portion positioned within the bore of the body portion 
and being threadably connected to the handle portion, 
said grasping portion having a shape that conforms to the 
shape of the connectorportion of the interbody device so 
that the instrument is releasably securable to the inter 
body device, wherein bone graft material sent down the 
bore of the grasping portion through the handle is dis 
tributed within the open areas on either side of the plate 
member; 

wherein a width of the device defined by the width of the 
perimeter portion is Substantially less than a height of 
the device. 

12. An interbody device assembly for restoring disc space 
height between two vertebral bodies of adjacent vertebrae 
during a spinal fusion procedure, said assembly comprising: 

an interbody device including a perimeter portion and a 
center plate member disposed therein, said center plate 
member extending along a central plane of the device 
between ends of the device, wherein said perimeter por 
tion and plate member combine to define open areas on 
both sides of the interbody device, wherein one end of 
the interbody device includes a connector portion and 
the plate member includes a narrowed edge at the con 
nector portion; and 

an instrument for positioning the interbody device, said 
instrument including a body portion threadably attached 
to a handle portion, said body portion including an inter 
nal bore, said instrument further including a grasping 
portion positioned within the bore of the body portion 
and being threadably connected to the handle portion, 
said grasping portion having a shape that conforms to the 
shape of the connectorportion of the interbody device so 
that the instrument is releasably securable to the inter 
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12 
body device, wherein bone graft material sent down the 
bore of the grasping portion through the handle is dis 
tributed within the open areas on either side of the plate 
member, 

wherein the plate member includes at least one hole 
extending therethrough so that the open areas on both 
sides of the plate member are in communication with 
each other. 

13. The interbody device assembly according to claim 12 
wherein a width of the device defined by the width of the 
perimeter portion is substantially less than a height of the 
device. 

14. An interbody device assembly for restoring disc space 
height between two vertebral bodies of adjacent vertebrae 
during a spinal fusion procedure, said assembly comprising: 

an interbody device including a perimeter portion and a 
center plate member disposed therein, said center plate 
member extending along a central plane of the device 
between ends of the device, wherein said perimeter por 
tion and plate member combine to define open areas on 
both sides of the interbody device, wherein one end of 
the interbody device includes a connector portion and 
the plate member includes a narrowed edge at the con 
nector portion; and 

an instrument for positioning the interbody device, said 
instrument including a body portion threadably attached 
to a handle portion, said body portion including an inter 
nal bore, said instrument further including a grasping 
portion positioned within the bore of the body portion 
and being threadably connected to the handle portion, 
said grasping portion having a shape that conforms to the 
shape of the connector portion of the interbody device so 
that the instrument is releasably securable to the inter 
body device, wherein bone graft material sent down the 
bore of the grasping portion through the handle is dis 
tributed within the open areas on either side of the plate 
member, 

wherein the grasping portion includes a grasping end hav 
ing a plurality of fingers for holding the interbody 
device; wherein the plurality of fingers is four fingers. 

15. A Surgical instrument comprising: 
a handle including a bore extending therethrough; and 
at least one shaft including a bore extending therethrough 

in communication with the bore in the handle, said at 
least one shaft including a grasping end for grasping a 
Surgical implant, wherein the bore extending through the 
at least one shaft allows bone graft material to be sent 
from the handle to the Surgical implant, said grasping 
end including a plurality offingers and a slot that rigidly 
hold an end of the implant and allow the bone graft 
material to be sent from the bore in the shaft through a 
hole in the end of the implant to be distributed within the 
implant, wherein the plurality offingers is four fingers. 
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