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CROSS-REFERENCE TO RELATED APPLICATIONS
[001]

This application claims the benefit of co pending U.S. Provisional

Patent Application Serial Number 60/952, 434 filed July 27, 2007 and entitled “Inter

Body Implantation System and Method”.

2008282493

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION
[002]

The present invention relates generally to an inter-body device for

intervertebral disc replacement or inter-body spinal fusion and more specifically to a

system including a device for disc replacement or an inter-body device for spinal
fusion and an insertion system and method for placing the devices in an intervertebral
space utilizing a plurality of surgical approaches.

DESCRIPTION OF THE RELATED ART
[002A]

Any discussion of the prior art throughout the specification should in no

way be considered as an admission that such prior art is widely known or forms part
of common general knowledge in the field.
[003]

The normal human spine is comprised of seven cervical, twelve thoracic,

and five lumbar vertebrae.

Intervertebral discs are interposed between adjacent

vertebrae with the exception of the first two cervical vertebrae. The spinal vertebrae
are supported by ligaments, tendons and muscles which allow movement such as

flexion, extension, lateral bending and rotation.
[004]

Motion between vertebrae occurs through the relative motion of the disc

and two facet joints. The disc lies in the front or anterior portion of the spine. The

facet joints lie laterally on either side of the posterior portion of the spine. The basic
shape of

2
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a human intervertebral disc is oval, having a depression in a longitudinal side thereof to

form a kidney bean shape.

[005]

The spine is a flexible structure that is capable of great curvature and twist in

a plurality of directions. However, developmental or genetic irregularities, trauma,

chronic stress and degeneration due to wear may result in the need for surgical

intervention to effect repair.

In cases of degeneration (or injury and disease) it may be

necessary or desirable to remove a disc that is no longer performing the function of

separation between adjacent vertebrae.

This is particularly desirable in cases of

degeneration or herniation, which often result in chronic and debilitating back pain.

[006]

A damaged disc may be replaced with a prosthetic disc that is intended to be

functionally identical to the natural disc.

Some prior art replacement discs are shaped to

approximate the shape of the natural disc that is being replaced, and further are

comprised of a flexible material having a shape memory such that the disc may be

deformed for insertion through a small area in the spine, then expand to its normal

shape once insertion is completed. One of the major difficulties with many prior art

discs is that they are most easily inserted utilizing an anterior surgical insertion due to

the structure of the spine and arrangement of nerves proximate the spine. The anterior

surgical approach to disc replacement is, however, quite invasive.

[007]

Furthermore, many prior art disc replacements are complex devices made of a

combination of materials and are also bulky and difficult to place properly between

adjacent vertebrae. The implantation of these prior art devices requires invasive surgery

for proper placement. Additionally, some disc replacements utilize materials such as

hydrogels to simulate the gelatinous texture of the natural disc nucleus. However, these

3
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materials such as hydrogels to simulate the gelatinous texture of the natural disc

nucleus. However, these materials tend to be easily damaged during implantation and
also tend to migrate into undesired areas of the body.

A number of prior art inter-body devices to effect the fusion of adjacent

[008]
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vertebrae to each other are also employed to alleviate the pain and discomfort caused

by disc degeneration.

Implantation of these prior art devices is typically quite

unwieldy and invasive due primarily to their complex structure and the complex
geometry of the human spine.
[009]

It is an object of the present invention to overcome or ameliorate at least one

of the disadvantages of the prior art, or to provide a useful alternative.
[009A]

It is an object of the invention, in at least one preferred form, to provide an

inter-body disc device or a disc replacement device and an implantation system for
inserting the interbody fusion or disc replacement device that are robust and surgically
minimally invasive for the efficacious replacement of damaged or degenerated
intervertebral discs.

SUMMARY OF THE INVENTION

[009B]

A first aspect of the invention provides an interbody device for replacing a

disc between adjacent vertebrae or fusing adjacent vertebrae comprising:
a longitudinal rib having a plurality of spaced lobes secured thereto, said

plurality of lobes having a plurality of chamfered surfaces at a point where said lobes
are secured to said longitudinal rib, said longitudinal rib and said plurality of lobes

having a relaxed shape approximating the shape of the disc being replaced and
capable of being placed in an unrelaxed shape for placement between said adjacent

vertebrae.
[009C]

A second aspect of the invention provides a system for implanting an

inter-body device between adjacent vertebrae comprising:

-4-
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an interbody device having a plurality of lobes extending therefrom, said

interbody device having a relaxed shape approximating the shape of the disc being

replaced;
an insertion guide having a bore therein from a proximal end to a distal

end thereof to accept said interbody device in an unrelaxed shape, wherein said distal
end of said insertion guide includes an arcuate portion shaped for insertion into an
intervertebral space; and

an insertion rod positioned within said bore of said insertion guide

whereby said interbody device is positioned within said intervertebral space by

advancing said insertion rod into said insertion guide.
[009D]

A system for implanting an inter-body device between adjacent

vertebrae comprising:
an interbody device having a plurality of lobes extending therefrom, said

interbody device having a relaxed shape approximating the shape of the disc being
replaced;
an insertion guide having a bore therein from a proximal end to a distal

end thereof to accept said interbody device in an unrelaxed shape, wherein said
insertion guide has a longitudinal compression slot extending along a portion of a

distal end thereof; and
an insertion rod positioned within said bore of said insertion guide

whereby said interbody device is positioned within said intervertebral space by

advancing said insertion rod into said insertion guide.
[009E]

Unless

the context clearly requires otherwise, throughout the

description and the claims, the words “comprise”, “comprising”, and the like are to be
construed in an inclusive sense as opposed to an exclusive or exhaustive sense; that is

to say, in the sense of “including, but not limited to”.
BRIEF DESCRIPTION OF THE DRAWING FIGURES

[010]

Fig. 1 is a perspective view of a disc replacement system in use in the

environment of a human spine in accordance with one embodiment of the present
invention;
4A
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[Oil]

Fig. 2A is a perspective view of an interbody device implantation system

in accordance with one embodiment of the present invention;

[012]

Fig. 2B is a perspective view of an interbody device implantation system

in accordance with one embodiment of the present invention;
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[014]

Fig. 4A is a perspective view of an interbody device insertion guide in

accordance with one embodiment of the present invention;

[015]

Fig. 4B is a perspective view of an interbody device insertion guide in

accordance with one embodiment of the present invention.

[016]

Fig. 5A is an elevation view of an interbody device insertion guide in

accordance with one embodiment of the present invention;

[017]

Fig. 5B is an elevation view of an interbody device insertion guide in

accordance with one embodiment of the present invention;

[018]

Fig. 6A is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[019]

Fig. 6B is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[020]

Fig. 7A is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[021]

Fig. 7B is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[022]

Fig. 8A is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[023]

Fig. 8B is a plan view of an interbody device in accordance with one

embodiment of the present invention.
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[024]

Fig. 9 is a plan view of an interbody device in accordance with one

embodiment of the present invention.

[025]

Fig. 10 is a cross-sectional view of an interbody device being inserted into an

intervertebral space taken along the line 10-10 of Fig. 1, in accordance with one

embodiment of the invention.

[026]

Fig. 11A is a cross-sectional view of an interbody device being inserted into

an intervertebral space in accordance with one embodiment of the invention.

[027]

Fig. 1 IB is a cross-sectional view of an interbody device being inserted into

an intervertebral space in accordance with one embodiment of the invention.

[028]

Fig. 12A is a perspective view of an insertion rod secured to an interbody

device in accordance with one embodiment of the invention.

[029]

Fig. 12B is a perspective view of an insertion rod secured to an interbody

device in accordance with one embodiment of the invention.

[030]

Fig. 12C is a cross sectional view of an insertion rod secured to an interbody

device taken along the line 12C-12C of Fig. 12B in accordance with one embodiment of

the invention.

[031]

Fig. 12D is a cross-sectional view of an insertion rod releasing an interbody

device in accordance with one embodiment of the invention.

[032]

Fig. 13 is a perspective view of an insertion rod secured to an interbody

device in accordance with one embodiment of the invention.
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[033]

Fig. 14A is a cross-sectional view of an insertion rod secured to an interbody

device taken along the line 14-14 of Fig. 13 in accordance with one embodiment of the

invention.

[034]

Fig. 14B is a cross-sectional view of an insertion rod releasing an interbody

device in accordance with one embodiment of the invention.

[035]

Fig. 15 is a perspective view of an insertion rod secured to an interbody

device in accordance with one embodiment of the invention.

[036]

Fig. 16A is a side view of an interbody device in accordance with one

embodiment of the invention.

[037]

Fig. 16B is a side view, partially in cross-section, of an interbody device

showing the placement of a flexible rib therein in accordance with one embodiment of

the invention.

[038]

Fig. 16C is a side view, partially in cross-section, of an interbody device

showing the placement of a flexible rib therein in accordance with one embodiment of

the invention.

[039]

Fig. 16D is a side view, partially in cross-section, of an interbody device

showing the placement of a flexible rib therein in accordance with one embodiment of

the invention.

[040]

Fig. 17A is a top isometric view of an interbody device in accordance with

one embodiment of the invention.

[041]

Fig. 17B is a bottom isometric view of an interbody device in accordance with

one embodiment of the invention.
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[042]

17C-17C
[043]

Fig.

17C

is a cross-section view of an interbody device taken along the line

of Fig. 17A, in accordance with one embodiment of the invention.

Fig. 18A is a perspective view of an interbody device integral to an insertion

rod in accordance with one embodiment of the invention.

[044]

Fig. 18B is a cross-sectional view of an interbody device integral to an

insertion rod taken along the line 18B-18B of Fig. 18A in accordance with one

embodiment of the invention.

[045]

Fig. 18C is a cross-sectional view of an interbody device secured to an

insertion rod in accordance with one embodiment of the invention.

[046]

Fig. 18D is a cross-sectional view of an interbody device secured to an

insertion rod in accordance with one embodiment of the invention.\

[047]

Fig. 19A is an alternative embodiment of an interbody device in accordance

with one embodiment of the invention.

[048]

Fig. 19B is a cross-sectional view of an interbody device and an insertion rod

in accordance with one embodiment of the invention.

[049]

Fig. 19C is a cross-sectional view of an interbody device and an insertion rod

in accordance with one embodiment of the invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

[050]

Referring now to Fig. 1, and in accordance with a preferred constructed

embodiment of the present invention, a system 10 for inserting an inter-body device 20,

or an implant 20 for replacement of a disc between adjacent vertebrae 1 comprises a

PCT/US2008/071113
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stabilization system 50 and an interbody insertion guide 100 that assists in placing

interbody device 20 into an intervertebral space 2.

Stabilization system 50 may

comprise a conventional pedicle screw 52 that is secured to a vertebra 1 adjacent

intervertebral space 2, and a stabilizer rod 54 that may be securely locked to pedicle

screw 52 by known fastening means, thereby extending stabilizer rod 54 rigidly

outward from vertebra 1.

[051]

Furthermore, stabilization system 50 may comprise a pair of spaced,

connected links 60, a one of which is secured to stabilizer rod 54 by means of, for

example, a collet 62 as shown in Fig. 1. A second link 60 includes a guide 64 that is

shaped to slidably accept insertion guide 100 through a bore 66 therein. Insertion guide

100 may thus be carefully positioned through an incision (not shown) and within the

intervertebral disc space 2 such that it accurately positions interbody device 20 for

insertion as discussed further below. Additionally, stabilization system 50 enables a

surgeon to place interbody device 20, or a trial implant as discussed further below, into

disc space 2 then take an x-ray or equivalent image to determine if device 20 is properly

positioned and further if device 20 is, or is not an appropriate size or shape for the

patient’s spinal geometry, then remove interbody device 20 or a trial implant, if

necessary, without the need for removing insertion guide 100. This feature of the

invention minimizes corporal damage to a patient since insertion guide 100 need only

be placed in intervertebral space 2 once, while various interbody devices 20 may be

tested for their suitability of purpose.

[052]

Referring to drawing Figures 2A-5B, and in accordance with one embodiment

of the invention, systemlO for insertion of interbody device 20 includes an insertion
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guide 100 that is shaped to receive interbody device 20 into a bore 102 therein when

interbody device 20 is straightened, as will be discussed further herein below.

Insertion

guide 100 may be constructed from plastic, aluminum, polycarbonate, or any other

generally rigid material.

[053]

Insertion guide 100 further comprises a distal end 104 that is placed in

intervertebral space 2, and a proximal end 106. Bore 102 extends entirely through

guide 100, from distal end 104 to proximal end 106. A longitudinal compression

channel 110, or a plurality thereof, is provided along a portion of insertion guide 100

proximate the distal end 104 thereof.

Compression channel 110 enables the distal end

104 of insertion guide 100 to be compressed slightly, and also to expand slightly. This

feature of the invention permits ease of insertion of guide 100 distal end 104 into disc

space 2 and also effects distraction of the space while interbody device 20 is being

inserted, since interbody device 20 may cause compression channel 110 to expand

outwardly somewhat as it is advanced through bore 102 into distal end 104. The

insertion guide 100 additionally aids in protection of the nerves proximate vertebrae 1

while interbody device 20 is being inserted between adjacent vertebrae 1. A plurality of

compression channels 110 may be provided in insertion guide 100 distal end 104 to

provide for a more even compression of guide 100 as it enters disc space 2.

In the

embodiments of the invention depicted in Figs. 2A, 2B, 4A and 4B, the insertion guide

100 has a longitudinal axis that is essentially straight.

This feature of the insertion

guide 100 permits a posterior surgical approach to interbody device 20 insertion that is

minimally invasive and thus advantageous over many known anterior surgical disc

replacement and interbody fusion techniques.

10
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[054]

As best seen in Fig. 4B, distal end 104 of insertion guide 100 may include a

curved or arcuate tip 105 that directs proper placement of interbody device 20 by

turning device 20 as it exits distal end of guide 100. An exemplary insertion of

interbody device 20 utilizing an insertion guide 100 having arcuate tip 105 is depicted

in Fig. 1 IB, and will be discussed in further detail herein below. It should be noted that

the degree of curvature of arcuate tip 105 and the angle at which interbody device 20

exits distal end 104 may be modified as required by a given application without

departing from the scope of the present invention.

[055]

Referring to Figs. 2A, 2B and 3, an insertion rod 120 is provided that is

slidably received into bore 102 of insertion guide 100 through proximal end 106

thereof. Insertion rod 120 has a distal end 122 that may be secured to interbody device

20 and a proximal end 124 that is pushed through bore 102 of insertion guide 100 to

advance interbody device 20 into intervertebral space 2.

[056]

Referring now to Figs. 12A-12D, in an exemplary embodiment of the

invention 10, insertion rod 120 may comprise a central bore 130 having a plurality of

helical threads 132 disposed therein proximate the distal end 122 of rod 120, and further

include an interior rod 140 disposed in central bore 130 that includes a plurality of

mating threads 142 for engaging threads 132 of insertion rod 120 such that insertion rod

120 and interior rod 140 are threadably engaged. Interior rod 140 includes a distal

clamping end 150 terminating in a plurality of fingers 152 separated by a slot 154.

Additionally, each finger 152 includes an engagement surface 156 at an interior portion

thereof for engaging a complementary surface provided on interbody device 20. As can

be seen in Figs. 12 C and 12D, as interior rod 140 is rotated and thus advanced from
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distal end 122 of insertion rod 120, fingers 152 expand outwardly thereby releasing

engagement surface 156 from contact with interbody device 20. Accordingly, insertion

rod 120 may be used by a surgeon to readily insert interbody device 20 into

intervertebral space 2 by advancing insertion rod 120 through guide 100, then simply

rotating interior rod 140 to release interbody device 20 therefrom. As long as fingers

152 remain inside distal end 122 of insertion rod 120, interbody device 20 is held

securely.

[057]

Interior rod 140 may be comprised of a flexible memory metal material to

enable fingers 152 to expand outwardly and be compressed inwardly. As best seen in

Fig. 12C, slot 154 permits fingers 152 to be pushed together or compressed while they

are disposed inside distal end 122 of insertion rod 120. As best seen in Fig. 12D,

fingers 152 expand outwardly to a relaxed position, thus releasing interbody device 20

once clamp end 150 exits distal end 122 of insertion rod 120. In this fashion, interior

rod 140 may be releasably secured to a variety of interbody devices 20 until the devices

20 are properly positioned, as will be discussed in greater detail herein below.

[058]

Referring now to Figs. 6A and 6B, interbody device 20 may comprise a

plurality of lobes 22 extending from a longitudinal axis 24 that extends substantially

along the length of interbody device 20. Each lobe 22 terminates in a side or sides 23,

and is connected to and integral with axis 24. It should be noted that throughout the

detailed description reference will be made to an interbody device 20 to be inserted

between adjacent spinal vertebrae 1 to effect the fusion thereof. However, interbody

device 20 referred to herein can also be an implant to effect disc replacement without

departing from the scope of the present invention.
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[059]

Interbody device 20 is preferably formed of a material that is durable and non

reactive. A wide variety of biocompatible materials may be utilized to manufacture the

interbody device 20 of the present invention, including but not limited to biocompatible

polymers, elastomeric materials, hydrogels, hydrophilic polymers, shape memory

polymers, and shape memory metals.

It is understood that one of ordinary skill in the

art would be aware of a variety of materials suitable for such implantation. In one

embodiment of the invention, interbody device 20 is comprised of a carbon fiber

material while in another, interbody device 20 is comprised of a polyetheretherketone

(PEEK) material.

[060]

Interbody device 20 may further comprise a longitudinal elastic rib 26,

disposed inside longitudinal axis 24 to assist interbody device 20 in retaining its shape

when in a relaxed state. Elastic rib 26 may be comprised of, for example, a memory

metal. Furthermore, in one embodiment of the invention the entire interbody device 20

may be comprised of a memory material, such as a memory metal, which obviates the

need for elastic rib 26. As seen in Figs. 6A and 6B the interbody device 20 is formed in

such a manner that in its “relaxed” state it generally approximates the shape of the disc

that it is intended to replace, depending upon which vertebrae 1 it is intended to

separate. In any other shape, interbody device 20 is “unrelaxed”.

The elastic properties

of interbody device 20, as well as the shape memory of rib 26, provides interbody

device 20 with a requisite shape memory that permits it to be straightened for insertion

between vertebrae 1, yet assume a disc-like shape once insertion is complete, as will be

discussed further herein below. Interbody devices 20 may be shaped and sized as

required to substantially fill and conform to the cavity or intervertebral space 2 between
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adjacent vertebrae 1 as necessary for a specific patient. As one example, the height of

lobes 22 may be varied to accommodate the lordotic angle of disc space 2.

[061]

Additionally, as shown in Figs. 6A and 6B, lobes 22 of interbody device 20

may be disposed on either side of longitudinal axis 24, to accommodate variable spinal

geometries. Furthermore, the shapes of lobes 22 may also be varied. Exemplary lobe

22 shapes are depicted in Figs. 6A-8B, wherein lobes 22 may be substantially square

with chamfered edges, generally circular, or semi-hexagonal in shape. Additionally, in

another embodiment of the present invention as depicted in Fig. 9, rib 26 may be routed

through a central longitudinal axis 24 of interbody device 20, which connects a plurality

of lobes 22 each to another.

[062]

Fig. 16A depicts a yet further embodiment of an interbody device 20 in

accordance with the present invention wherein rib 26 connects a plurality of lobes 22

without the necessity of a longitudinal section 24 therebetween. In this embodiment of

the invention, flexibility of lobes 20 is maximized, since there is no PEEK material

interposed between adjacent lobes 20. Fig. 16B depicts the placement of rib 26 within

interbody device 20 lobes 22. In one embodiment of the invention, the material

comprising lobes 22 is bonded to rib 26 such that lobes 22 are secured thereto but are

free to flex relative to one another.

[063]

Interbody device 20 may further comprise an aperture 30, or simply a

depression in each lobe 22 along longitudinal section 24 that permits the sides 23 of

lobes 22 to compress or deform slightly under load, thereby enhancing either stability or

flexibility of the spine as required, as well as its ability to bear load and absorb impact.

Additionally, in applications where interbody device 20 is to be used as an inter-body
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device aperture 30 can accept a bone graft material or a bone graft substitute material to

aid in spinal fusion if required. Additionally, each lobe 22 may be spaced from an

adjacent lobe 22 along rib 24 to enable further flexion of interbody device 20 thereby

enabling interbody device 20 to straighten without undue deformation of lobes 22.

[064]

Fig. 16C depicts an alternative embodiment of interbody device 20 wherein

lobe 22 comprises a plurality of chamfered surfaces 32 at the point where rib 26 enters

lobes 22.

In the embodiment of Fig. 16C, chamfered surfaces 32 are located below rib

26 such that the rib 26 may flex until it contacts chamfered surfaces 32, or until sides 23

of lobes 22 contact each other. In this embodiment, chamfered surfaces 32 permit

maximum flexion of interbody device 20 in one direction, which aids in placement of

device 20 into intervertebral space 2.

[065]

Fig. 16D depicts an alternative embodiment of interbody device 20 wherein

chamfered surfaces 32 are provided in lobes 22 both above and below the point where

rib 26 enters lobes 22, thereby enabling maximum flexion of interbody device in two

directions, which assists both in placement of device 20 into intervertebral space 2 and

straightening of device 20 for placement into insertion guide 100. In the embodiments

of the invention depicted in Figs 16C and D, sides 23 of lobes 22 are shaped to contact

each other at a point where maximum flexion of interbody device 20 is achieved.

[066]

Figs. 17A, 17B and 17C show an alternative embodiment of an interbody

device having an exterior central rib 26 preferably comprised of an elastic shape

memory material, for example a memory metal. A plurality of lobes 22 are secured to

central rib 26 with a plurality of fasteners 27 that extend through central rib 26 and into

lobes 22.

In one embodiment of the invention, lobes 22 may comprise tubular elements,
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as seen in Figs. 17A-17C, wherein the interiors of tubular lobes 22 may be used for

placement of bone graft material to placement into intervertebral space 2.

[067]

Referring again to Figs. 12A-12D, interbody device 20 may further comprise

a tab 40 extending from an end of device 20, said tab terminating in a spherical ball 42

for engagement with surface 156 of fingers 152. By providing ball 42, which has a

complementary surface for engaging surface 156 of fingers 152, insertion rod 120 may

positively engage device 20 until interior rod 140 is advanced outwardly of distal end

122 of insertion rod 120, thereby releasing fingers 152 from engagement with ball 42.

[068]

In an alternative embodiment of the present invention as depicted in Figs. 13,

14A and 14B interbody device 20 may comprise a pair of spaced tabs 40 extending

from an end thereof, said spaced tabs 40 connected by a cylindrical latch 44 onto which

clamp end 150 fingers 152 may grab. Tabs 40 and latch 44 may be comprised of the

same material as interbody device 20, for example PEEK, or any other suitable,

flexible, bio-compatible material. In this embodiment of the invention, a pair of fingers

152 extends from interior rod 140 for engagement with latch 44.

Fingers 152 expand

outwardly as insertion rod 120 is rotated and clamp end 150 is advanced outwardly past

distal end 122 of insertion rod 120.

[069]

Figs. 19A, 19B and

19C

depict an embodiment of the invention wherein

cylindrical latch 44 is separated or spaced from lobe 22 of interbody device 20 by tabs

40, such that fingers 152 are capable of a greater range of rotation around cylindrical

latch 44 as depicted in Fig. 19B. This embodiment of the invention permits a much

greater degree of curvature of interbody device 20 as it enters intervertebral space 2,

since fingers 152 and clamp end 150 of interior rod 140 are capable of rotating nearly
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180 degrees around cylindrical latch 44.

Detachment of interior rod 140 from interbody

device 20 is accomplished by rotation of insertion rod 120, whereby clamp end 150 is

advanced outwardly past distal end 122 of insertion rod 120 thus expanding fingers 152

to release latch 44.

[070]

Fig 15 depicts a yet further embodiment of the present invention, wherein

insertion rod 120 is formed integral with interbody device 20, and preferably from the

same material. Insertion rod 120 is integrally molded with interbody device 20 and

connected thereto by a stress riser 46 that is capable of separating rod 120 from device

20 when subjected to a predetermined amount of torque.

Once interbody device 20 is

properly positioned in intervertebral space 2 insertion rod 120 may simply be rotated

such that stress riser 46 eventually breaks, thereby separating rod 120 from device 20.

Stress riser 46 may further include a scored portion or stressed portion for ease of

separating rod 120 from device 20.

[071]

Figs. 18A and 18B show an alternative embodiment of interior rod 140,

wherein interior rod 140 is comprised of a flexible material, for example PEEK or an

equivalent flexible, resilient plastic material. Interior rod 140 may comprise a plurality

of spaced annular portions 144 that permit flexion of a distal end 145 of interior rod

140. Annular portions 144 are connected by interior rod 140 which has a smaller

diameter at distal end 145 to enhance flexibility of distal end 145. As best seen in Fig.

18B, distal end 145 of interior rod 140 may comprise a bore 146 having a plurality of

helical threads 148 therein. In this embodiment of the invention, stress riser 46

comprises a plurality of mating threads 48 wherein stress riser 46 may be secured into

bore 146 of interior rod 140.

Since interior rod 140 is quite flexible, interbody device
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20 may be easily positioned in disc space 2, whereupon interior rod 140 is rotated to

break stress riser 46, thus separating interbody device 20 from interior rod 140.

[072]

Fig.

18C

depicts an alternate embodiment of the invention having a flexible

interior rod 140 with a plurality of annular portions 144 proximate its distal end 145.

Distal end 145 further includes a threaded male end 147 that engages a complementary

threaded female end 29 of interbody device 20. In this embodiment of the invention,

interbody device 20 is threaded onto interior rod 140 prior to insertion.

Once interbody

device 20 is placed in disc space 2, interior rod 140 is detached from interbody device

20 by simple rotation.

Since annular portions 144 provide the ability to rotate interior

rod 140 even when distal end 145 is flexed, detachment of insertion rod 140 from

device 20 is easily effected.

[073]

Fig.

18D

depicts a further alternate embodiment of the invention wherein an

interior rod 140 having a bore 146 is engaged by a threaded tab 40. Insertion of

interbody device 20 and detachment thereof from interior rod 140 is accomplished by

simple rotation of rod 140.

[074]

As best seen in Figs. 1, 10, 11A and 1 IB, a surgeon may place interbody

device 20 in an intervertebral space 2 by first placing insertion guide 100 distal end 104

into intervertebral space 2 through an appropriate incision and positioned for a

posterior, postero-lateral, antero-lateral, transforaminal, lateral, far lateral, or anterior

approach, depending upon where along the spinal column interbody device 20 is to be

used. In Figs. 1, 10, 11A and 1 IB, an exemplary posterior surgical approach is

depicted, thereby providing a minimally invasive surgical implantation method for

interbody device 20. Additionally, as discussed herein above, insertion guide 100 may
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be secured to a previously located stabilization system 50 to prevent movement thereof,

thereby minimizing potential damage to nerve bundles proximate spinal vertebrae 1,

and further permitting positive placement and removal of interbody device 20 should

the need arise. Fig. 1 IB depicts the insertion of interbody device 20 delivered through

insertion guide 100 having arcuate tip 105 whereby interbody device 20 is positively

positioned in intervertebral space 2 as it is forced out of arcuate tip 105.

[075]

Next, interbody device 20 is inserted into proximal end 106 of insertion guide

100. During this insertion, interbody device 20 is necessarily straightened into an

“unrelaxed” state. Interbody device 20 is secured to insertion rod 120 by operation of

clamp end 150 fingers 152, (unless the embodiment of the invention utilizing an integral

interbody device 20 and rod 120 is being employed) and the assembled rod 120 and

interbody device 20 are inserted completely into insertion guide 100 in preparation for

placement into intervertebral space 2.

Once guide 100 is properly positioned, insertion

rod 120 is advanced therethrough until interbody device 20 is forced out of a distal end

104 of insertion guide 100 and into intervertebral space 2, as best seen in Figs. 10 and

11.

Once interbody device 20 is properly located in intervertebral space 2 space, it once

again retains its relaxed shape due to its shape memory characteristics.

[076]

It should be noted that when inserted into intervertebral space 2, guide 100

distal end 104 may be partially compressed due to operation of compression channel

110. This feature of the invention provides a protective channel through which

interbody device 20 may pass without concern for damage to adjacent nerves and the

like.

Interbody device 20 may be shaped such that, when forced through distal end 104
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of insertion guide 100, it provides a distraction of guide 100 distal end 104, thereby

facilitating its own passage into intervertebral space 2.

[077]

At this point in the surgery, the surgeon may take a radiographic image to

ensure proper placement of interbody device 20. If dissatisfied, device 20 may simply

be removed by withdrawing insertion rod 120 back through insertion guide 100,

whereupon adjustments may be made, either to insertion guide 100 placement, or to

interbody device 20. Furthermore, the surgeon may employ a trial implant, sized and

shaped to approximate the size of interbody device 20 that is ultimately implanted. In

this event when a surgeon is not satisfied with the placement of the trial implant it can

be removed and exchanged for one of a different size. Additionally, insertion guide 100

may be unlocked from stabilization system 50, moved to present a different entry into

intervertebral space 2, then secured in position by operation of collet 62.

Once insertion

guide 100 is properly positioned, interbody device 20 is inserted into intervertebral

space 2, and interior rod 140 is rotated thereby releasing fingers 152 secured to ball 42

or cylindrical latch 44. At this point, rod 120 may be withdrawn back through insertion

guide 100, and insertion guide 100 may then be removed.

[078]

In a yet further embodiment of the present invention, insertion guide 100 may

be shaped or curved to provide for alternative interbody device 20 insertion approaches

depending upon the physiological requirements of a specific patient. In this

embodiment of the invention, both insertion guide 100 and insertion rod 120 may be

made of a flexible material such that the shape thereof may be determined by the

surgeon. Alternatively, insertion guide 100 may have a predetermined shape or
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curvature, while rod 120 is formed of a flexible material, such as a memory metal, for

ease of insertion into guide 100.

[079]

In this embodiment of the present invention, since interbody device 20 is

capable of taking a variety of shapes, it is easily inserted into a curved insertion guide

100, and readily inserted into the disc space by operation of flexible insertion rod 120.

[080]

While the present invention has been shown and described herein in what are

considered to be the preferred embodiments thereof, illustrating the results and

advantages over the prior art obtained through the present invention, the invention is not

limited to those specific embodiments. Thus, the forms of the invention shown and

described herein are to be taken as illustrative only and other embodiments may be

selected without departing from the scope of the present invention, as set forth in the

claims appended hereto.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

An interbody device for replacing a disc between adjacent vertebrae or

fusing adjacent vertebrae, comprising:
a longitudinal rib having a plurality of spaced lobes secured thereto, said

2008282493

plurality of lobes having a plurality of chamfered surfaces at a point where said lobes
are secured to said longitudinal rib, said longitudinal rib and said plurality of lobes

having a relaxed shape approximating the shape of the disc being replaced and
capable of being placed in an unrelaxed shape for placement between said adjacent
vertebrae.

2.

An interbody device as claimed in claim 1 wherein said lobes extend from

said flexible longitudinal rib.
3.

An interbody device as claimed in claim 2 comprising a length of memory

metal disposed within said longitudinal rib, said memory metal having a relaxed shape

approximating the shape of the disc being replaced.
4.

An interbody device as claimed in claim 3 wherein said memory metal

comprises a titanium alloy.
5.

An interbody device as claimed in claim 3 wherein said memory metal

comprises nitinol.
6.

An interbody device as claimed in claim 1 wherein said rib comprises a

memory metal connecting said plurality of lobes to one another.
7.

An interbody device as claimed in any one of the preceding claims

comprising an aperture in each of said lobes for engaging said vertebrae.
8.

An interbody device as claimed in any one of claims 1 to 6 comprising a

depression in each of said lobes for engaging said vertebrae.
9.

An interbody device as claimed in any one of the preceding claims

wherein said interbody device comprises a polyetheretherketone material.
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10.

interbody device comprises a carbon fiber material.

11.

An interbody device as claimed in any one of claims 1 to 8 wherein said

interbody device comprises a memory metal material.

12.

2008282493

An interbody device as claimed in any one of claims 1 to 8 wherein said

An interbody device as claimed in any one of the preceding claims

wherein said flexible interbody device may be straightened into an unrelaxed position

for insertion into a disc space, and wherein said interbody device assumes its relaxed
position once inserted.

13.

An interbody device as claimed in any one of the preceding claims

comprising a tab extending from an end of said interbody device for engagement by
an insertion tool.

14.

An interbody device as claimed in any one of claims 1 to 12 comprising a

pair of tabs extending from an end of said interbody device, and a latch disposed

between said tabs for engagement by an insertion tool.

15.

An interbody device as claimed in claim 14 wherein said latch is spaced

from said interbody device by said tabs to facilitate rotation of said insertion tool
around said latch.

16.

An interbody device as claimed in any one of claims 1 to 12 comprising a

tab extending from an end of said interbody device having an engagement surface

thereon for engaging a complementary surface of an insertion tool.

17.

An interbody device as claimed in any one of the preceding claims

comprising a stress riser extending from an end of said interbody device and an
insertion rod integral thereto, whereby said stress riser may be severed from said

insertion rod.

18.

An interbody device as claimed in any one of the preceding claims

comprising a bore disposed in an end lobe of said interbody device for releasably

engaging an insertion tool.
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A system for implanting an inter-body device between adjacent vertebrae

19.

comprising:
an interbody device having a plurality of lobes extending therefrom, said
interbody device having a relaxed shape approximating the shape of the disc being

·

replaced;

2008282493

an insertion guide having a bore therein from a proximal end to a distal

end thereof to accept said interbody device in an unrelaxed shape, wherein said distal
end of said insertion guide includes an arcuate portion shaped for insertion into an
intervertebral space; and

an insertion rod positioned within said bore of said insertion guide
whereby said interbody device is positioned within said intervertebral space by

advancing said insertion rod into said insertion guide.
A system as claimed in claim 19 comprising a flexible insertion rod for

20.

advancing through said curved portion of said insertion guide.
21.

A system for implanting an inter-body device between adjacent vertebrae

comprising:
an interbody device having a plurality of lobes extending therefrom, said
interbody device having a relaxed shape approximating the shape of the disc being

replaced;
an insertion guide having a bore therein from a proximal end to a distal

end thereof to accept said interbody device in an unrelaxed shape, wherein said
insertion guide has a longitudinal compression slot extending along a portion of a
distal end thereof; and
an insertion rod positioned within said bore of said insertion guide

whereby said interbody device is positioned within said intervertebral space by

advancing said insertion rod into said insertion guide.

22.

A system as claimed in claim 21 wherein said interbody device is sized

such that it distracts the distal end of said insertion guide as it is advanced through

said distal end.
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23.

A system for implanting an interbody device between adjacent vertebrae

as claimed in any one of claims 19 to 22 wherein said interbody device comprises a
flexible longitudinal rib from which said lobes extend.

24.

A system as claimed in claim 23 comprising a length of memory metal

2008282493

disposed within said longitudinal rib, said memory metal having a relaxed shape

approximating the shape of the disc being replaced.

25.

A system as claimed in claim 24 wherein said memory metal comprises a

nitinol material.

26.

A system as claimed in any one of claims 19 to 25 wherein said interbody

device is comprised of a carbon fiber material.

27.

A system as claimed in any one of claims 19 to 25 wherein said interbody

device is comprised of a polyetheretherketone material.

28.

A system as claimed in any one of claims 19 to 27 comprising an insertion

rod positioned within said bore of said insertion guide having a central bore
therethrough and an interior rod threadably engaged therein.

29.

A system as claimed in claim 28 comprising:
an interior rod having a distal clamp end comprising a plurality of fingers

capable of radially outward expansion, wherein a distal end of said insertion rod

maintains said fingers in a compressed position.

30.

A system as claimed in claim 29 comprising an interbody device having a

tab extending from an end thereof for engaging said plurality of fingers.

31.

A system as claimed in claim 29 or 30 wherein said interior rod is rotated

to advance said distal clamp end out of the distal end of said insertion rod bore,
thereby releasing said fingers from their compressed position.
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A system as claimed in claim 28 comprising an interior rod having a

32.

plurality of fingers proximate a distal end, said fingers having a shaped engagement

surface for engaging a complementary surface of said interbody device.

33.

A system as claimed in claim 32 comprising an interbody device having a

2008282493

tab extending from an end thereof, said tab having a shaped engagement surface for

engaging said complementary surface of said plurality of fingers.

34.

A system as claimed in claim 32 comprising an interbody device having a

pair of tabs extending from an end thereof, said tabs each connected to a latch spaced

from said interbody device, said latch engaging said shaped engagement surface of
said fingers.

A system as claimed in any one of claims 19 to 27 comprising a flexible

35.

insertion rod having a flexible distal end for engaging said interbody device.
A system as claimed in claim 35 comprising an insertion rod having a

36.

flexible distal end comprising a plurality of spaced annular portions, said distal end

having a threaded bore therein for engaging a male threaded portion of an interbody
device.

A system as claimed in claim 36 comprising an insertion rod having a

37.

flexible distal end comprising a plurality of spaced annular portions, said distal end

having a threaded male end thereon for engaging a female threaded portion of an

interbody device.
38.

An interbody device for replacing a disc between adjacent vertebrae or fusing

adjacent vertebrae, or a system for implanting an inter-body device between adjacent
vertebrae, substantially as herein described with reference to any one of the

embodiments of the invention illustrated in the accompanying drawings and/or
examples.
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