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(57) ABSTRACT

An optical intervertebral implantation system can be used for
a method of implanting an intervertebral implant into an
intervertebral space with visualization. The system can
include an elongate light guide and an intervertebral implant
operably coupled with the elongate light guide. The elongate
light guide can be configured as a guide wire and received
through an aperture of the implant. The elongate light guide
can be configured as a guide wire and the implant is received
over and slides along on outside surface of the elongate light
guide. The elongate light guide can be configured as a cannula
having an internal conduit and the implant is received within
the conduit. The elongate light guide can be configured as a
cannula with an internal conduit and the implant is slidably
coupled with an internal surface of the internal conduit of the
cannula.
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SYSTEMS AND METHODS FOR
DELIVERING AN IMPLANT BETWEEN
ADJACENT VERTEBRAS USING
ENDOSCOPY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 13/370,925 filed Feb. 10,2012 and
continuation-in-part of U.S. patent application Ser. No.
13/478,870 filed May 23, 2012, which are continuation-in-
parts of U.S. patent application Ser. No. 13/199,324 filed
Aug. 26, 2011 [P12], which is a continuation-in-part of U.S.
patent application Ser. No. 13/065,291, filed Mar. 18, 2011
[P11], which patent applications are incorporated herein by
specific reference in their entirety.

BACKGROUND

[0002] An intervertebral disc is a soft tissue compartment
connecting the vertebra bones in a spinal column. Each
healthy disc consists of two parts, an outer annulus fibrosis
(hereinafter “the annulus”) and an inner nucleus pulposes
(hereinafter “the nucleus”). The annulus completely circum-
scribes and encloses the nucleus. The annulus is connected to
its adjacent associated pair of vertebrae by collagen fibers.
The intervertebral disc is an example of a soft tissue compart-
ment adjoining first and second bones (vertebra) having an
initial height and an initial width. Other joints consisting of a
soft tissue compartment adjoining at least first and second
bones having an initial height and an initial width include the
joints of the hand, wrist, elbow, shoulder, foot, ankle, knee,
hip, and the like.

[0003] Typically, when a disc is damaged, the annulus rup-
tures and the nucleus herniates. Discectomy surgery removes
the extruded nucleus, leaving behind the ruptured annulus.
The ruptured annulus is, by itself, ineffective in controlling
motion and supporting the loads applied by the adjacent pair
of vertebrae. With time, the disc flattens, widens, and bulges,
compressing nerves and producing pain. Uncontrolled loads
are transmitted to each vertebra. Each vertebra tends to grow
wider in an attempt to distribute and compensate for higher
loads. When a vertebra grows, bone spurs form. The bone
spurs further compress nerves, producing pain. In response to
damaged discs, especially herniated disks, a variety of inter-
vertebral devices are disclosed in the art to replace the inter-
vertebral disc. Such devices are implanted intermediate an
adjacent pair of vertebra, and function to assist the vertebra.
These devices do not assist the intervertebral disc. In fact, in
many cases the disc is removed. Insertion ofthese devices has
heretofore been complicated, problematic, and usually per-
formed blindly or with only fluoroscopy or other radioimag-
ing techniques.

[0004] In one embodiment, a system of the present inven-
tion can include a cannula, which may be an elongate light
guide having an implant in a lumen therein, or may be con-
figured to receive an elongated light guide having an implant
thereon. The cannula can include a distal end with a pointed,
canted end configured to push a nerve laterally with respect to
the cannula when the pointed, canted distal end contacts the
nerve and the cannula is rotated. That is, the distal end can
have a sloped surface that extends from a tip to a more proxi-
mal portion, where the sloped surface extends from one side
of the cannula to the other side of the cannula, such as shown
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in FIGS. 232-235 and 235F-2351. Accordingly, the distal end
of the cannula includes an asymmetrical end or point from
one side to the other, and the distal end can also be blunt or flat
and inserted on an angle.

[0005] In one embodiment, a method of implanting an
intervertebral implant can use the cannula having the pointed,
canted distal end. In one aspect, this cannula and/or implant
can be used to pass by a nerve without severing or injuring the
nerve. The pointed end can be passed by the nerve so that the
sloped surface of the pointed, canted end contacts the nerve.
In one aspect, the sloped surface can be pushed past the nerve
so that the nerve moves laterally and onto a side surface of the
cannula and/or implant, where the side surface of the cannula
and/or implant can be a longitudinally extending surface that
extends between a distal and a proximal end. In another
aspect, the nerve can be moved laterally around the distal end
of'the cannula and/or implant by contacting the sloped surface
of'the pointed, canted distal end of the cannula and/or implant
with a nerve; and rotating the pointed, canted distal end of the
cannula and/or implant so as to push the nerve laterally with
respect to the cannula and/or implant until the nerve no longer
contacts a side surface of the cannula. That is, the rotation of
the cannula moves the nerve laterally from the sloped surface
to the side surface of the cannula and/or implant, such as the
side surface ofthe cannula and/or implant has a longitudinally
extending surface that extends between a distal and a proxi-
mal end.

[0006] In view of the foregoing, it would be advantageous
to have implantation devices, systems, and methods that
allow for visualization of the disc as well as the implantation
of'a medical device between adjacent vertebra using endos-

copy.
SUMMARY

[0007] In one embodiment, an optical intravertebral
implantation system can include: an elongate light guide; and
an intravertebral implant slideably coupled with the elongate
light guide. The elongate light guide can be configured as a
guide wire and received through an aperture of the implant.
The elongate light guide can be configured as a guide wire and
the implant is received over and slides along on outside sur-
face of the elongate light guide. The elongate light guide can
be configured as a cannula having an internal conduit and the
implant is received within the conduit. The elongate light
guide can be configured as a cannula with an internal conduit
and the implant is slidably coupled with an internal surface of
the internal conduit of the cannula.

[0008] The system can have various configurations, such
as: the elongate light guide is bendable or rigid; the elongate
light guide can be operably coupled to a image sensor; the
elongate light guide can be operably coupled with a monitor;
the elongate light guide can be coupled to one or more imag-
ing focusing elements.

[0009] Inone embodiment, the system can include a color-
ing agent.
[0010] In one embodiment, an implant delivery device,

such as a push member or the like can be coupled with the
implant and the implant delivery device is slidably coupled
with the elongate light guide.

[0011] In one embodiment, the elongate light guide
includes a first optical fiber operably coupled with a light
source and a second optical fiber coupled to an image sensor.
Additional optical fibers may be used.
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[0012] Inoneembodiment,the implant is not rotatable with
respect to the elongate light guide.

[0013] Inone embodiment, the elongate light guide can be
configured as a guide wire and the implant is received over
and slides along on outside surface ofthe elongate light guide,
and can also include a cannula having an internal conduit
adapted to receive the implant and elongate light guide there-
through.

[0014] Inone embodiment, the elongate light guide can be
configured as a cannula with an internal conduit and the
implant is slidably coupled with an internal surface of the
internal conduit of the cannula, and can also include a guide
wire slidably received through an aperture of the implant.
[0015] In one embodiment, a method of implanting an
intravertebral implant with visualization can include: obtain-
ing the implant system having an elongate light guide with an
intravertebral implant slidably coupled therewith; inserting
the elongate light guide into an intravertebral space; sliding
the intravertebral implant along the elongate light guide, the
implant being slideably coupled with the elongate light guide;
implanting the implant in the intravertebral space after sliding
the implant off of the elongate light guide; and visualizing the
implant in the intravertebral space with the elongate light
guide.

[0016] In one embodiment, the method can also include:
obtaining the elongate light guide configured as a guide wire;
inserting the elongate light guide through an aperture of the
implant; and pushing the implant off of a distal end of the
elongate light guide.

[0017] In one embodiment, the method can also include
obtaining the elongate light guide configured as a guide wire;
operably coupling the implant with the elongate light guide
such that the implant is received over and slides along on
outside surface of the elongate light guide; and pushing the
implant off of a distal end of the elongate light guide.
[0018] In one embodiment, the method can also include:
obtaining the elongate light guide configured as a cannula
having an internal conduit; operably coupling the implant
with the cannula so as to be received within the conduit; and
pushing the implant out of the conduit.

[0019] In one embodiment, the method can also include:
obtaining the elongate light guide configured as a cannula
with an internal conduit; operably coupling the implant with
the cannula so as to be slidably coupled with an internal
surface of the internal conduit of the cannula; and pushing the
implant out of the conduit.

[0020] In one embodiment, the method can also include:
operably coupling the elongate light guide a image sensor;
and viewing the implantation of the implant into the intraver-
tebral space.

[0021] In one embodiment, the method can also include:
creating internal traction within a disc between adjacent ver-
tebras with the implant by implantation such that the adjacent
vertebras are separated from an initial distance apart to a
longer distance apart by the implant; and visualizing the
internal traction.

[0022] In one embodiment, the method can also include:
injecting a coloring agent into the intravertabral space; and
visually distinguishing between healthy tissue portions and
damaged tissue portions with the coloring agent.

[0023] In one embodiment, the method can also include:
injecting a coloring agent into the intravertabral space; and
visually distinguishing between a first tissue type and a sec-
ond tissue type with the coloring agent.
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[0024] In one embodiment, the method can also include:
obtaining the implant so as to be coupled to an implant deliv-
ery device; sliding the implant along the elongate light guide
with the implant delivery device; and uncoupling the implant
from the implant delivery device for implantation of the
implant into the intravertebral space.

[0025] In one embodiment, the method can also include:
obtaining the elongate light guide to include a first optical
fiber operably coupled with a light source and a second opti-
cal fiber coupled to an image sensor; and observing an image
of the implant in the intravertebral space on a monitor, the
image being provided to the monitor from the image sensor.
[0026] In one embodiment, the method can also include:
rotating the elongate light guide so as to correspondingly
rotate the implant.

[0027] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE FIGURES

[0028] The foregoing and following information as well as
other features of this disclosure will become more fully
apparent from the following description and appended
claims, taken in conjunction with the accompanying draw-
ings. Understanding that these drawings depict only several
embodiments in accordance with the disclosure and are,
therefore, not to be considered limiting of its scope, the dis-
closure will be described with additional specificity and detail
through use of the accompanying drawings, in which:
[0029] FIG. 1 is a perspective view illustrating an interver-
tebral device constructed in accordance with the principles of
the invention;

[0030] FIG. 1A is a perspective view of a tool that can be
utilized in the practice of the invention;

[0031] FIG. 2 is a perspective—partial section view of the
device of FIG. 1 illustrating additional construction details
thereof;

[0032] FIG. 3 is an exploded view of certain components of
the device of FIG. 1:

[0033] FIG. 4 is a perspective view further illustrating the
device of FIG. 1,

[0034] FIG. 5 is a perspective view of the device of FIG. 1
illustrating certain components in ghost outline;

[0035] FIG. 6 is a top view illustrating the insertion of the
device of FIG. 1 in an intervertebral disc adjacent the spinal
column;

[0036] FIG.7isasideelevation view furtherillustrating the
insertion of the device of FIG. 1 in the spinal column;
[0037] FIG. 8is atop view illustrating a damaged interver-
tebral disc with a portion thereof bulging and pressing against
the spinal column;

[0038] FIG. 9 is a top view illustrating the disc of FIG. 8
manipulated with a device constructed in accordance with the
invention to alter the shape and dimension of the disc to
revitalize the disc and take pressure off the spinal column;
[0039] FIG. 10 is a top view illustrating the disc of FIG. 8
manipulated with an alternate device constructed in accor-
dance with the invention to alter the shape and dimension of
the disc to revitalize the disc and take pressure off the spinal
column;
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[0040] FIG. 11 is a top view illustrating the disc of FIG. 8
manipulated in accordance with the invention to alter the
shape of the disc from a normal “C-shape” to an oval shape;
[0041] FIG.12is asideelevation view illustrating a bulging
disc intermediate a pair of vertebrae;

[0042] FIG. 13 is a side elevation view illustrating the disc
and vertebrae of FIG. 12 after internal traction;

[0043] FIG. 14 is a side elevation view illustrating a rubber
band or string that has a bulge similar to the bulge formed in
a intervertebral disc;

[0044] FIG. 15 is a side elevation view illustrating the rub-
ber band of FIG. 14 after it has been tensioned to remove the
bulge;

[0045] FIG. 16 is a perspective view illustrating a spring

apparatus in accordance with an alternate embodiment of the
invention;

[0046] FIG. 17 is a front elevation view illustrating the
embodiment of the invention of FIG. 16;

[0047] FIG. 18 is a perspective view illustrating an inser-
tion member utilized to implant the spring apparatus of FIG.
16 in a spinal disc;

[0048] FIG.19 s a top view illustrating the insertion mem-
ber of FIG. 18 after the spring apparatus is implanted in a
spinal disc;

[0049] FIG.20is a top view of a portion of a spinal column
illustrating the spring of FIG. 16 inserted in a disc;

[0050] FIG. 21 is a perspective view illustrating a spring
apparatus constructed in accordance with a further embodi-
ment of the invention;

[0051] FIG. 22 is a perspective view illustrating a spring
apparatus constructed in accordance with another embodi-
ment of the invention;

[0052] FIG. 23 is a side section view illustrating the mode
of operation of the spring apparatus of FIG. 21 when inter-
posed between an opposing pair of vertebra in a spinal col-
umn;

[0053] FIG. 24 is aside view further illustrating the mode of
operation of the spring apparatus of FIG. 21 when com-
pressed between an opposing pair of vertebra in a spinal
column;

[0054] FIG. 25 is a perspective view illustrating still
another spring apparatus constructed in accordance with the
invention;

[0055] FIG. 26 is a side section view of a portion of the
spring apparatus of FIG. 25 illustrating the mode of operation
thereof;

[0056] FIG. 27 is a side section view of a portion of the
spring apparatus of FIG. 25 further illustrating the mode of
operation thereof;

[0057] FIG. 28 is a perspective view illustrating a constant
force coil leaf spring used in still a further embodiment of the
invention;

[0058] FIG.29is asideview illustrating the mode of opera-
tion of a constant force spring inserted between an opposing
pair of vertebra;

[0059] FIG. 30 is a side section view illustrating still
another embodiment of the spring apparatus of the invention;
[0060] FIG. 30A is a front perspective view of the spring
apparatus of FIG. 30;

[0061] FIG. 31 is a side section view illustrating the mode
of operation of the spring apparatus of FIG. 30;

[0062] FIG. 31A is a front perspective view of the spring
apparatus of FIG. 31;
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[0063] FIG. 32 is a perspective view illustrating the manu-
facture of the spring apparatus of FIG. 16;

[0064] FIG. 33 is a perspective view illustrating a spring
apparatus producing in accordance with the manufacturing
process illustrating in FI1G. 32;

[0065] FIG. 34 is a perspective view illustrating the general
relationship of the spine and anatomical planes of the body;
[0066] FIG. 35 is a perspective view illustrating the use of
an apparatus to pivot in one rotational direction one member
with respect to another adjacent member;

[0067] FIG. 36 is a perspective view illustrating the use of
the apparatus of FIG. 35 to pivot in one rotational direction
one vertebra with respect to an adjacent vertebra;

[0068] FIG. 37 is a perspective view illustrating the use of
an apparatus to pivot in at least two rotational directions one
member with respect to another adjacent;

[0069] FIG. 38 is a perspective view illustrating the use of
the apparatus of FIG. 37 to pivot in at least two rotational
directions one vertebra with respect to an adjacent vertebra;
[0070] FIG. 39 is a perspective view illustrating the use of
apparatus to pivot in at least two rotational directions and to
rotate one member with respect to another adjacent member;
[0071] FIG. 40 is a perspective view illustrating the use of
the apparatus of FIG. 39 to pivot in at least two rotational
directions and to rotate one vertebra with respect to an adja-
cent vertebra;

[0072] FIG. 41 is a side elevation view of a portion of a
spine illustrating principal nerves that exit the spine;

[0073] FIG. 42 is a side view illustrating an instrument
constructed in accordance with the principles of the invention
to minimize the risk of injury to soft tissue and hard tissue
while producing an opening in the tissue;

[0074] FIG. 43 is a front view of a portion of a spine illus-
trating the insertion along a wire of an instrument constructed
in accordance with the invention;

[0075] FIG. 44 is a top view illustrating the mode of opera-
tion of the instrument of FIG. 42;

[0076] FIG. 45 is a front view further illustrating the mode
of operation of the instrument of FIG. 42;

[0077] FIG. 46 is a top view illustrating an instrument con-
struction that is to be avoided in the practice of the invention;
[0078] FIG. 46A is a section view illustrating the instru-
ment of FIG. 46 and taken along section line 46 A-46A;
[0079] FIG. 47 is a top view illustrating an instrument con-
struction that can be utilized in the practice of the invention;
[0080] FIG. 47A is a section view illustrating the instru-
ment of FIG. 47 and taken along section line 47A-47A;
[0081] FIG. 47B is a top view illustrating another instru-
ment constructed in accordance with the invention;

[0082] FIG.47C is aside view illustrating the instrument of
FIG. 47B;
[0083] FIG. 47D is a top view illustrating a further instru-

ment constructed in accordance with the invention;

[0084] FIG. 47E is a perspective view illustrating the mode
of operation of the instrument of FIG. 47D;

[0085] FIG. 48 is a top view illustrating another instrument
construction that can be utilized in accordance with the inven-
tion;

[0086] FIG. 48A is a section view illustrating the instru-
ment of FIG. 48 and taken along section line 48A-48A;
[0087] FIG. 49 is atop view illustrating a further instrument
construction that can be utilized in the invention;

[0088] FIG. 49A is a section view illustrating the instru-
ment of FIG. 49 and taken along section line 49A-49A;
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[0089] FIG.50is atop view further illustrating the insertion
of the instrument of FIG. 43 in an intervertebral disc along a
wire;

[0090] FIG. 51 is a side view further illustrating the instru-
ment of FIG. 43;

[0091] FIG.52is aside view of aninstrument that functions
both to produce an opening in the tissue and to insert an
implant once the opening has been produced;

[0092] FIG. 53 is a side view illustrating the apex of a
misaligned spine;

[0093] FIG.54isaside view illustrating the apex of another
misaligned spine;

[0094] FIG. 55 is an end view illustrating an intervertebral
implant;
[0095]
55;
[0096]
implant;
[0097]
FIG. 57,
[0098]
FIG. 57,
[0099]
57,
[0100]
[0101]
implant;
[0102]
62;
[0103]
FIG. 62;
[0104]
FIG. 62;
[0105] FIG. 66 is a section view illustrating the implant of
FIG. 63 and taken along section line a-a in FIG. 63;

[0106] FIG. 67 is a top perspective view illustrating the
implant of FIG. 62;

[0107] FIG. 68 is a bottom perspective view illustrating the
implant of FIG. 62;

[0108] FIG. 69 is a bottom view illustrating an interverte-
bral implant;

[0109] FIG. 70 is a left hand side view illustrating the
implant of FIG. 69;

[0110] FIG. 71 is a right hand side view illustrating the
implant of FIG. 69;

[0111] FIG. 72 s atop view illustrating the implant of FIG.
69;

[0112] FIG. 73 is a perspective view illustrating an inter-
vertebral implant having an aperture formed therethrough to
receive slidably a guide wire;

[0113] FIG. 74 is atop view illustrating the implant of FIG.
73;
[0114]
73;
[0115]
FIG. 73,
[0116] FIG. 77 is a perspective view illustrating an inter-
vertebral implant;

[0117] FIG.78is aside view illustrating the implant of FIG.
77,
[0118]
77,
[0119]
FIG. 77,

FIG. 56 is a side view illustrating the implant of FIG.
FIG. 57 is a top view illustrating an intervertebral
FIG. 58 is a front view illustrating the implant of
FIG. 59 is a bottom view illustrating the implant of
FIG. 60 is a side view illustrating the implant of FIG.

FIG. 61 is a back view of the implant of FIG. 57;
FIG. 62 is a top view illustrating an intervertebral

FIG. 63 is a side view illustrating the implant of FIG.
FIG. 64 is a bottom view illustrating the implant of

FIG. 65 is a back view illustrating the implant of

FIG. 75 is a side view illustrating the implant of FIG.

FIG. 76 is an end view illustrating the implant of

FIG. 79 is a top view illustrating the implant of FIG.

FIG. 80 is an end view illustrating the implant of
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[0120]
implant;
[0121]
FIG. 81,
[0122]
81;
[0123] FIG. 84 is aperspective view illustrating the implant
of FIG. 81;

[0124] FIG. 85 is a back view illustrating the implant of
FIG. 81,

[0125] FIG. 86 is a perspective view illustrating an inter-
vertebral implant;

[0126] FIG. 87 is a side view of the implant of FIG. 86;
[0127] FIG. 88 is a perspective view illustrating an inter-
vertebral implant;

[0128] FIG. 89 is a side view of the implant of FIG. 88;
[0129] FIG. 90 is an exploded perspective view illustrating
an intervertebral implant;

[0130] FIG. 91 is a side view illustrating a unitary interver-
tebral implant;

[0131] FIG. 92 is an end view illustrating the implant of
FIG. 91,

[0132] FIG. 93 is a side view illustrating a unitary interver-
tebral implant;

[0133] FIG. 94 is a left hand end view illustrating the
implant of FIG. 93;

[0134] FIG. 95 is a perspective view illustrating a portion of
an articulating intervertebral implant;

FIG. 81 is a side view illustrating an intervertebral
FIG. 82 is an end view illustrating the implant of

FIG. 83 is a top view illustrating the implant of FIG.

[0135] FIG. 96 is a back view illustrating the implant por-
tion of FIG. 95;

[0136] FIG. 97 is a top view illustrating the implant portion
of FI1G. 95;

[0137] FIG. 98 is an end view illustrating the implant por-
tion of FIG. 95;

[0138] FIG. 99 is a side view illustrating the implant por-
tion of FIG. 95;

[0139] FIG. 100 is a perspective view illustrating a unitary

intervertebral implant;

[0140] FIG. 101 is an end view illustrating the implant of
FIG. 100;

[0141] FIG. 102 is a side view illustrating the implant of
FIG. 100;

[0142] FIG. 103 is a side view illustrating an intervertebral
implant;

[0143] FIG. 104 is an end view illustrating the implant of
FIG. 103;

[0144] FIG. 105 is a perspective view illustrating an inter-
vertebral implant;

[0145] FIG. 106 is a side view illustrating the implant of
FIG. 105;

[0146] FIG. 107 is a top view illustrating the implant of
FIG. 105;

[0147] FIG. 108 is an end view illustrating the implant of
FIG. 105;

[0148] FIG. 109 is a front view illustrating the implant of
FIG. 105;

[0149] FIG. 110 is a top view illustrating an articulating
intervertebral implant;

[0150] FIG. 111 is a side view illustrating the implant of
FIG. 110 in alignment to slide down a guide wire;

[0151] FIG. 112 is atop section view of the implant of FIG.
110 illustrating internal construction details thereof;

[0152] FIG. 113 is perspective view illustrating a unitary
intervertebral implant;



US 2012/0330425 Al

[0153] FIG. 114 is a side view illustrating the implant of
FIG. 113;

[0154] FIG. 115 is a top view illustrating the implant of
FIG. 113;

[0155] FIG. 116 is an end view illustrating the implant of
FIG. 113;

[0156] FIG. 117 is a perspective view illustrating a unitary
intervertebral implant;

[0157] FIG. 118 is a side view illustrating the implant of
FIG. 117,

[0158] FIG. 119 is a top view illustrating the implant of
FIG. 117,

[0159] FIG. 120 is an end view illustrating the implant of
FIG. 117,

[0160] FIG. 121 is a perspective view illustrating a unitary
intervertebral implant;

[0161] FIG. 122 is a top view illustrating the implant of
FIG. 121;

[0162] FIG. 123 is a side view of the implant of FIG. 122;
[0163] FIG. 124 is an end view illustrating the implant of
FIG. 123;

[0164] FIG. 125 is a perspective view illustrating an inter-
vertebral implant;

[0165] FIG. 126 is a top view illustrating the implant of
FIG. 125;

[0166] FIG. 127 is a side view illustrating the implant of
FIG. 125;

[0167] FIG. 128 is a left hand side view illustrating the
implant of FIG. 127,

[0168] FIG. 129 is a right hand side view illustrating the
implant of FIG. 127,

[0169] FIG.130is an exploded ghost view further illustrat-
ing the implant of FIGS. 57 to 61;

[0170] FIG.131is a perspective view illustrating a compo-
nent of the implant of FIG. 130;

[0171] FIG. 132 is atop view illustrating the component of
FIG. 131;

[0172] FIG. 133 is a section view further illustrating the
component of FIG. 132 and taken along section line A-A
thereof;

[0173] FIG. 134 is a front view illustrating the component
of FIG. 132;

[0174] FIG.135is a side view illustrating the component of
FIG. 134;

[0175] FIG. 136 is abottom view of the component of FIG.
134;

[0176] FIG.137is a perspective view illustrating a compo-
nent of the implant of FIG. 130;

[0177] FIG.138is a side view illustrating the component of
FIG. 137,

[0178] FIG. 139 is a front view illustrating the component
of FIG. 138;

[0179] FIG. 140 is a bottom view illustrating the compo-
nent of FIG. 138;

[0180] FIG. 141 is a bottom perspective view illustrating a
component of the implant of FIG. 130;

[0181] FIG. 142 front view illustrating the component of
FIG. 141 inverted;

[0182] FIG.143 is a side view illustrating the component of
FIG. 142;

[0183] FIG. 144 is a section view illustrating the compo-
nent of FIG. 143 and taken along section line A-A thereof;
[0184] FIG. 145 is a bottom view illustrating the compo-
nent of FIG. 142;
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[0185] FIG. 146 is a front view illustrating a component of
the implant of FIG. 130;

[0186] FIG. 147 is atop view illustrating the component of
FIG. 146;

[0187] FIG. 148 is aside view illustrating the component of
FIG. 146;

[0188] FIG. 149 is a perspective view illustrating the
implant of FIG. 130 assembled and illustrating the mode of
operation thereof;

[0189] FIG. 150 is a side view illustrating another implant
constructed in accordance with the invention;

[0190] FIG. 151 is a top view illustrating the implant of
FIG. 150;

[0191] FIG. 152 is an end view illustrating the implant of
FIG. 151;

[0192] FIG. 153 is a perspective view illustrating the rocker
component of the implant of FIG. 150;

[0193] FIG. 154 is a side view illustrating the rocker com-
ponent of FIG. 153;

[0194] FIG. 155 is a bottom view illustrating the rocker
component of FIG. 154;

[0195] FIG. 156 is a front view illustrating the rocker com-
ponent of FIG. 154;

[0196] FIG. 157 is a perspective view illustrating the base
component of the implant of FIG. 150;

[0197] FIG. 158 is a top view illustrating the base compo-
nent of FIG. 150;

[0198] FIG. 159 is an end view illustrating the base com-
ponent of FIG. 158;

[0199] FIG. 160 is a side view illustrating the base compo-
nent of FIG. 158;

[0200] FIG. 161 is a top view illustrating a further implant,
which implant is similar to the implant of FIG. 150;

[0201] FIG. 162 is a side view of the implant of FIG. 161;
[0202] FIG. 163 is a side view rotated ninety degrees clock-
wise of the implant of FIG. 161;

[0203] FIG. 164 is a perspective view illustrating still
another intervertebral implant;

[0204] FIG. 165 is a perspective view illustrating still a
further intervertebral implant constructed in accordance with
the invention to displace transversely one spinal vertebra with
respect to an adjacent spinal vertebra;

[0205] FIG. 166 is a top view illustrating the implant of
FIG. 165;

[0206] FIG. 167 is an end view rotated ninety degrees
clockwise illustrating the implant of FIG. 166;

[0207] FIG. 168 is a side view illustrating the implant of
FIG. 167,

[0208] FIG. 169 is a bottom view illustrating the implant of
FIG. 167,

[0209] FIG. 170 is an exploded ghost view illustrating fur-
ther construction details of the implant of FIG. 165;

[0210] FIG. 171 is a perspective ghost view illustrating the
implant of FIG. 165 and the mode of operation thereof;
[0211] FIG. 172 is a perspective view illustrating yet
another implant;

[0212] FIG. 173 is bottom view illustrating the implant of
FIG. 172;

[0213] FIG. 174 is a back or rear view rotated ninety
degrees clockwise illustrating the implant of FIG. 173;
[0214] FIG. 175 is a front end view rotated ninety degrees
counterclockwise illustrating the implant of FIG. 173;
[0215] FIG. 176 is a side view illustrating the implant of
FIG. 173;
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[0216] FIG. 177 is a perspective view illustrating the mode
of operation of the implant of FIG. 173;

[0217] FIG.1781s a perspective view illustrating an instru-
ment constructed in accordance with the invention;

[0218] FIG. 179 is a perspective view illustrating the mode
of operation of the instrument;

[0219] FIG. 180 is a perspective view illustrating a floating
implant constructed in accordance with the invention;
[0220] FIG. 181 is an end view further illustrating the
implant of FIG. 180;

[0221] FIG. 182 is a top view further illustrating the
implant of FIG. 180;

[0222] FIG. 183 is a side view of the implant of FIG. 180
illustrating additional construction details thereof;

[0223] FIG. 184 is a perspective exploded view illustrating
an orthogonal implant system constructed in accordance with
the invention;

[0224] FIG. 185 is a perspective view illustrating an
implant insertion instrument;

[0225] FIG. 186 is a perspective view illustrating an
implant utilized to separate a pair of opposing vertebrae;
[0226] FIG.187isatop view illustrating the mode of opera-
tion of an instrument constructed in accordance with another
embodiment of the invention;

[0227] FIG. 188 is a perspective view further illustrating
the use of the instrument of FIG. 187,

[0228] FIG. 189 is a side view of a portion of a spine
illustrating the use of implants to pivotally adjust vertebrae;
[0229] FIG. 190 is a front view illustrating an implant
inserted between a pair of opposing spinous processes;
[0230] FIG.191 is a front view illustrating another implant
inserted between a pair of opposing spinous processes;
[0231] FIG.192is a front view illustrating a further implant
inserted between a pair of opposing spinous processes;
[0232] FIG. 193 is a perspective view illustrating an
implant inserted between a pair of opposed, adjacent spinous
processes;

[0233] FIG. 194 is a top view of the spinous processes/
implant of FIG. 193 illustrating further details thereof;
[0234] FIG. 195 is a front view of the spinous processes/
implant of FIG. 193 illustrating additional construction
details thereof;,

[0235] FIG. 196 is a side view of the spinous processes/
implant of FIG. 193 illustrating additional construction
details thereof;,

[0236] FIG. 197 is a perspective view illustrating an
implant including a deployable wing component;

[0237] FIG. 198 is a perspective view illustrating an alter-
nate embodiment of an implant with a deployable wing com-
ponent;

[0238] FIG. 199 is an exploded perspective view illustrat-
ing an alternate embodiment of an implant constructed in
accordance with the invention;

[0239] FIG. 200 is a bottom view further illustrating the
implant of FIG. 199;

[0240] FIG. 201 is a side section view taken along section
line A-A and further illustrating the implant of FIG. 200;
[0241] FIG. 202 is an end view further illustrating the
implant of FIG. 200;

[0242] FIG. 203 is a side view further illustrating the
implant of FIG. 200;

[0243] FIG. 204 is a front view illustrating an implant with
deployed wings that have an arcuate configuration;
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[0244] FIG. 205 is a front view illustrating an implant hav-
ing a T-shaped deployed wing;

[0245] FIG. 206 is a perspective view illustrating a resilient
spring implant;
[0246] FIG. 207 is a perspective view illustrating another

resilient spring implant;

[0247] FIG. 208 is a perspective view illustrating a resilient
implant interposed between a pair of adjacent vertebra;
[0248] FIG. 209 is a perspective view illustrating an ovate
resilient implant;

[0249] FIG. 210is a perspective view illustrating a resilient
implant with a concave upper surface;

[0250] FIG. 211 is a perspective view illustrating a resilient
implant with an expanding groove formed therein;

[0251] FIG. 212 is a perspective view illustrating a resilient
implant with a tooth extending outwardly from the upper
surface thereof;

[0252] FIG. 212A is a perspective view illustrating a resil-
ientimplant with a toothed opening than initially narrows and
then widens;

[0253] FIG. 213 is a perspective view illustrating an instru-
ment including a distal end having a cam surface usable to
separate, penetrate, or cut tissue;

[0254] FIG. 214 is a perspective exploded view illustrating
an implant comprised of a pair of interlocking members;
[0255] FIG. 215 is a side view illustrating an instrument
utilized to cut tissue;

[0256] FIG. 215A is a back view illustrating the instrument
of FIG. 215;
[0257] FIG. 216 is a front view further illustrating the

instrument of FIG. 215;

[0258] FIG. 217 is a top view illustrating the instrument of
FIG. 215;
[0259] FIG. 218 is a front view illustrating an instrument

utilized to cut tissue;

[0260] FIG. 219 is a side view illustrating the instrument of
FIG. 218;
[0261] FIG. 220 is a back end view illustrating the instru-

ment of FIG. 218;

[0262] FIG. 221 is a top view illustrating the instrument of
FIG. 218;
[0263] FIG. 222 is a top view illustrating an instrument

utilized to cut tissue;

[0264] FIG. 223 is a side view illustrating the instrument of
FIG. 222;

[0265] FIG. 224 is a front view illustrating the instrument
of FIG. 222;

[0266] FIG. 225 is a section view further illustrating con-
struction details of the instrument of FIG. 223 and taken along
section line V-V thereof;

[0267] FIG. 226 is aperspective view illustrating the instru-
ment of FIG. 222;

[0268] FIG. 227 is aback view illustrating the instrument of
FIG. 226;
[0269] FIG. 227A is a top view illustrating an instrument

that can be slid along a wire to separate, pass through, cut, or
resect tissue;

[0270] FIG. 227B is aleft hand end view further illustrating
the instrument of FIG. 227A;

[0271] FIG. 228 is a section view illustrating the distal
implant delivery end of the instrument illustrated in FIGS.
230 and 231;

[0272] FIG. 229 is a front view illustrating the instrument
delivery end of FIG. 228;
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[0273] FIG. 230 is a side view illustrating an instrument
utilized to insert implants in accordance with the invention;

[0274] FIG. 231 isaback view illustrating the instrument of
FIG. 230;
[0275] FIG.231Aisaside view of an instrument that can be

utilized alone or in conjunction with the instrument illustrated
in FIG. 230;

[0276] FIG. 231B is a left hand end view of the instrument
of FIG. 231A,;
[0277] FIG. 231C is an exploded view illustrating the

instrument of FIG. 231A utilized in conjunction with the
instrument of FIG. 230,

[0278] FIG. 231D is a top view illustrating the instrument
of FIG. 231A assembly with the instrument of FIG. 230;
[0279] FIG. 231E is a right hand side view illustrating the
assembled instruments of FIG. 231D;

[0280] FIG.2321is a perspective view illustrating an instru-
ment utilized to separate tissue, cut tissue, or penetrate tissue;
[0281] FIG. 233 is a side section view illustrating the
instrument of FIG. 232 and taken along section line A-A of
FIG. 235;

[0282] FIG. 234 is a back view illustrating the instrument of
FIG. 232;

[0283] FIG. 235 is a front view illustrating the instrument
of FIG. 233;

[0284] FIG. 235A is a perspective view illustrating an
instrument utilized to separate tissue, cut tissue, or penetrate
tissue;

[0285] FIG. 235B is an inverted left hand end view illus-
trating the instrument of FIG. 235A;

[0286] FIG. 235C is a section view illustrating the instru-
ment of FIG. 235B and taken along section line A-A thereof;,
[0287] FIG. 235D is a right hand end view illustrating the
instrument of FIG. 235C;

[0288] FIG.235E is a perspective partial section view illus-
trating a hollow instrument including a plunger mounted
slidably therein to eject an implant or to create suction to draw
an implant or tissue into the instrument;

[0289] FIG. 235F is a top view illustrating the positioning
of an instrument relative to a nerve prior to using the instru-
ment to laterally displace the nerve in cam-like fashion to
safely advance the instrument past the nerve toward a spinal
disc;

[0290] FIG. 235G is a side view illustrating the instrument,
nerve, and disc of FIG. 235F;

[0291] FIG.235H is a side view illustrating the instrument,
nerve, and disc of FIG. 235H after the instrument has been
rotated to laterally displace the nerve and has been advanced
to a position where the tip of the instrument is adjacent and
generally conforms to the periphery of the disc;

[0292] FIG. 2351 s a perspective view illustrating the posi-
tioning of an instrument adjacent a nerve prior to rotating the
instrument to displace the nerve in cam-like fashion;

[0293] FIG. 236 is a top view illustrating an implant con-
structed in accordance with the invention to slide along a
guide wire and/or along a hollow guide unit;

[0294] FIG. 237 is a side view illustrating the implant of
FIG. 236;

[0295] FIG. 238 is a front view illustrating the implant of
FIG. 236;

[0296] FIG. 239 is a back end view illustrating the implant
of FIG. 237,

[0297] FIG. 240 is a perspective view illustrating the

implant of FIG. 236;
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[0298] FIG. 241 is a perspective view illustrating the
implant of FIG. 236;

[0299] FIG. 242 is a top view illustrating an implant con-
structed to slide along a guide wire and/or along a hollow
guide unit;

[0300] FIG. 243 is a front end view illustrating the implant
of FIG. 242;
[0301] FIG. 244 is a left-hand side view illustrating the

implant of FIG. 242;

[0302] FIG. 245 is a back end view illustrating the implant
of FIG. 242;
[0303] FIG. 246 is a right-hand side view illustrating the

implant of FIG. 242;
[0304] FIG. 247 is a perspective view illustrating the
implant of FIG. 242;
[0305] FIG. 248 is a perspective view illustrating the
implant of FIG. 242;
[0306] FIG. 249 is a perspective view illustrating an
implant constructed to slide along a guide wire and/or along
a hollow guide unit;

[0307] FIG. 250 is a front end view illustrating the implant
of FIG. 249;

[0308] FIG. 251 is a top view illustrating the implant of
FIG. 249;

[0309] FIG. 252 is a side view illustrating the implant of
FIG. 251;

[0310] FIG. 253 is a top view illustrating an implant con-
structed to slide along a guide wire and/or along a hollow
guide unit;

[0311] FIG. 254 is a left-hand side view illustrating the

implant of FIG. 253;

[0312] FIG. 255 is a front end view illustrating the implant
of FIG. 253;

[0313] FIG. 256 is a back end view illustrating the implant
of FIG. 253;

[0314] FIG. 257 is a right-hand side view illustrating the
implant of FIG. 253;

[0315] FIG. 258 is a perspective view illustrating the
implant of FIG. 253;

[0316] FIG. 259 is a perspective view illustrating the
implant of FIG. 253;

[0317] FIG. 260 is a top view illustrating an implant con-
structed to slide along a guide wire and/or along a hollow
guide unit;

[0318] FIG. 261 is a left-hand side view illustrating the
implant of FIG. 260;

[0319] FIG. 262 is a right-hand side view illustrating the
implant of FIG. 260;

[0320] FIG. 263 is a back end view illustrating the implant
of FIG. 260;

[0321] FIG. 264 is a front end view illustrating the implant
of FIG. 260;

[0322] FIG. 265 is a bottom view illustrating the implant of
FIG. 260;

[0323] FIG. 266 is a perspective view illustrating the

implant of FIG. 260;

[0324] FIG. 267 is a perspective view illustrating the
implant of FIG. 260;

[0325] FIG. 268 is a top view illustrating an articulating
implant constructed to slide along a guide wire and/or along
a hollow guide unit;

[0326] FIG. 269 is a back end view illustrating the implant
of FIG. 268;
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[0327] FIG. 270 is a side view illustrating the implant of
FIG. 268;
[0328] FIG. 271 is a perspective view illustrating the

implant of FIG. 268;

[0329] FIG. 272 is a perspective view illustrating the
implant of FIG. 268;

[0330] FIG. 273 is a top view illustrating a hinged spring-
loaded implant constructed in accordance with another
embodiment of the invention;

[0331] FIG. 274 is a bottom view further illustrating the
implant of FIG. 273;

[0332] FIG.275isasectionview ofthe implant of F1G. 274
taken along section line A-A and further illustrating construc-
tion details of the implant;

[0333] FIG. 276 is a top view illustrating a hinged implant
constructed in accordance with another embodiment of the
invention;

[0334] FIG. 277 is a side view of the implant of FIG. 276
illustrating further construction details thereof;

[0335] FIG. 278 is a perspective view further illustrating
the implant of FIG. 276;

[0336] FIG. 279 is a top view of the implant of FIG. 276
illustrating the mode of operation thereof;

[0337] FIG. 280 is a side view of the implant of FIG. 279;
[0338] FIG. 281 isa perspective view of the implant of FIG.
279,

[0339] FIG. 282 is a top view illustrating an alternate

hinged implant of the invention;

[0340] FIG. 283 is a top view of the implant of FIG. 282
illustrating the mode of operation thereof;

[0341] FIG. 284 is a top view illustrating still another
hinged implant of the invention;

[0342] FIG. 285 is a top view of the implant of FIG. 284
illustrating the mode of operation thereof;

[0343] FIG. 286 is atop view illustrating yet another hinged
implant of the invention;

[0344] FIG. 287 is a top view of the implant of FIG. 286
illustrating the mode of operation thereof;

[0345] FIG. 288 is a perspective view illustrating an
implant constructed in accordance with an alternate embodi-
ment of the invention;

[0346] FIG.289is apartial perspective view illustrating the
implant of FI1G. 288 inserted between a pair of vertebra;
[0347] FIG. 290 is a perspective view illustrating the mode
of operation of the implant of FIG. 288;

[0348] FIG.291 is arear view of the implant and vertebra of
FIG. 290 further illustrating the mode of operation of the
implant;

[0349] FIG. 292 is a side view of a light source operable to
illuminate a surgical site and configured to deliver a perfo-
rated implant;

[0350] FIG. 293 an exploded side view of another light
source operable to illuminate a surgical site and configured to
deliver a perforated implant;

[0351] FIG. 294 is a exploded side view of an optical guide
unit system operable to illuminate a surgical site and config-
ured to deliver a perforated implant;

[0352] FIGS. 295, 295A, and 295B include end cross sec-
tional views of distal tip T101 of shaft A101 illustrated in FI1G.
292-293.

[0353] FIGS. 296 and 296 A include additional end cross
sectional views of distal tip T101 of shaft A101 illustrated in
FIG. 292-293,
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[0354] FIGS. 297 and 297A include additional end cross
sectional views of distal tip T101 of shaft A101 illustrated in
FIG. 292-293,

[0355] FIG. 298 is an end view of another optical guide unit
system operable to illuminate a surgical site, transmit or
detect current, and configured to deliver a perforated implant;
[0356] FIG. 299 is a transparent side view of optical guide
unit system illustrated in FIG. 294 operable to illuminate a
surgical site, transmit or detect current, and configured to
deliver a perforated implant;

[0357] FIG. 299A is a transparent side view of an elongate
guide member having a grabbing tip, and which is located
within a cannula and operably coupled to a handle that actu-
ates the grabbing tip, and operably coupled to a camera and
monitor;

[0358] FIG. 300 is a side view of an electrical guide unit
system operable to conduct an electrical current to a surgical
site and configured to deliver a perforated implant;

[0359] FIG. 301 is a profile view of an implant configured
to revitalize an intervertebral disc by tilting when compressed
intermediate two vertebra after sliding along an elongate
guide unit;

[0360] FIG. 302 is a top view illustrating an intervertebral
plate constructed in accordance with another embodiment of
the invention;

[0361] FIG. 303 is a side view further illustrating the plate
of FIG. 302;
[0362] FIG. 304 is a perspective view illustrating an

implant constructed in accordance with another embodiment
of the invention;

[0363] FIG. 305 is a front view of the implant of FIG. 304
illustrating further construction details thereof;

[0364] FIG. 306 is a side view of the implant of FIG. 304
further illustrating details thereof;

[0365] FIG. 307 is a top view of the implant of FIG. 304
further illustrating details thereof;

[0366] FIG. 308 isabottom view of the implant of F1G. 304
illustrating marker rods inserted therein;

[0367] FIG. 309 is a front view of the implant of FIG. 308
further illustrating marker rods inserted therein;

[0368] FIG. 310 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;

[0369] FIG. 311 isa perspective section view of the implant
of FIG. 310 taken along section lines 311-311 and illustrating
further details thereof;

[0370] FIG. 312 is a perspective view of an implant con-
structed in accordance with another embodiment of the inven-
tion;

[0371] FIG. 313 is a perspective view of the implant of FIG.
312 illustrating the mode of operation thereof;

[0372] FIG. 314 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;

[0373] FIG. 315 is a side view of the implant of FIG. 314
illustrating additional construction details thereof;

[0374] FIG. 316 is a front view of the implant of FIG. 314
illustrating additional details thereof;

[0375] FIG. 317 is a top view of the implant of FIG. 314
illustrating additional details thereof;

[0376] FIG. 318 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;
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[0377] FIG. 319 is a perspective view illustrating the
implant of FIG. 314 inserted between a pair of vertebra;
[0378] FIG. 320 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention inserted between a pair of vertebra;

[0379] FIG. 321 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;

[0380] FIG. 322 is a side view illustrating the implant of
FIG. 321 inserted between a pair of vertebra;

[0381] FIG. 323 is a side view illustrating the implant of
FIG. 321 in a different configuration and inserted between a
pair of vertebra;

[0382] FIG. 324 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;

[0383] FIG.325isaside section view ofthe implant of FIG.
324 illustrating additional construction details thereof;
[0384] FIG.326isaperspective view ofthe implant of FIG.
324 illustrating marker rods inserted therein;

[0385] FIG. 327 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention;

[0386] FIG. 328 is side view of the implant of FIG. 327
illustrating marker rods inserted therein;

[0387] FIG. 329 is a top view of the implant of FIG. 328
illustrating details thereof;,

[0388] FIG. 330 is a perspective view of an implant con-
structed in accordance with another embodiment of the inven-
tion;

[0389] FIG. 331 is a side view of the implant of FIG. 330
illustrating details thereof;,

[0390] FIG. 332 is a top view of the implant of FIG. 330
illustrating details thereof;,

[0391] FIG. 333 is an end view of the implant of FIG. 330
illustrating details thereof;,

[0392] FIG. 334 is a perspective view illustrating an
implant constructed in accordance with another embodiment
of the invention; and,

[0393] FIG.335isaperspective view ofthe implant of FIG.
334 illustrating the mode of operation thereof;

[0394] all arranged in accordance with at least one of the
embodiments described herein, and which arrangement may
be modified in accordance with the disclosure provided
herein by one of ordinary skill in the art.

DETAILED DESCRIPTION

[0395] In the following detailed description, reference is
made to the accompanying drawings, which form a part
hereof. In the drawings, similar symbols typically identify
similar components, unless context dictates otherwise. The
illustrative embodiments described in the detailed descrip-
tion, drawings, and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be
made, without departing from the spirit or scope of the subject
matter presented herein. It will be readily understood that the
aspects of the present disclosure, as generally described
herein, and illustrated in the figures, can be arranged, substi-
tuted, combined, separated, and designed in a wide variety of
different configurations, all of which are explicitly contem-
plated herein.

[0396] Generally, the present invention includes devices,
systems, and methods for performing medical protocols with
adjacent vertebras and the intervertebral discs between adja-
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cent vertebras. The medical procedure can range from
observing an intervertebral disc, resection of a herniated disc,
forming a delivery pathway for to and into a disc, and for
delivering an implant between adjacent vertebras as well as
any medical procedure described herein that can be per-
formed using endoscopic techniques with a miniaturized
endoscope device as described herein. The miniaturized
endoscope device can include an elongate light guide for use
in visualizing and observing the anatomical space in,
between, around and associated with adjacent vertebras and
intervertebral discs. In one example, the elongate light guide
can be used as the guide for delivering the implant, and
thereby any of the guide wires, guide members, or the like can
be configured as one of the embodiments of the elongate light
guide as described.

[0397] Inone embodiment, the elongate light guide can be
used to deliver the implant by the implant passing over, on,
around, or through the elongate light guide. For example: the
implant can include an aperture to slide over or around an
outer surface of the elongate light guide; the implant can
include a slot to slide on over or on an outer surface of the
elongate light guide; the implant can be slide through a con-
duit or internal lumen of' the elongate light guide. While being
delivered, the elongate light guide can observe the location of
implantation and monitor the implantation of the implant as
well as facilitate implantation into a particular location
between the adjacent vertebras. The devices, systems, and
methods can include any of the embodiments described
herein as well as combinations thereof'that are configured and
operated in a manner suitable for delivery of an implant with
an elongate light guide. Accordingly, any of the implants
described herein can include an aperture, conduit, slot,
groove, or other feature that cooperates with the elongate light
guide for delivery, steering (along an arcuate or linear path),
and implantation between adjacent vertebra, where such
modification of the figures shown to include these features
that facilitate delivery and implantation can be made in view
of'the implants shown and described that have these features.

[0398] Inone embodiment, the elongate light guide can be
used for visualizing and observing the anatomical space and
tissues in, between, around and associated with adjacent ver-
tebras, nerves, facets, ligaments, and intervertebral discs dur-
ing a medical procedure. The visualizing and observing can
be conducted using light of one or more wavelengths for
illumination (e.g., transmission) and viewing (e.g., recep-
tion). Accordingly, the light can be monochromatic or broad
spectrum light (e.g., white light) to illuminate the adjacent
vertebras and intervertebral disc as well as surrounding tis-
sue, such as nerves. facets, ligaments, etc. Additionally, one
or more dyes can be used to dye the tissue associated with the
intervertebral disc and surrounding tissues so that different
tissues can be easily differentiated from teach other. In one
example, the dye can be used to contrast between an intact
portion of a disc from a ruptured or otherwise compromised
portion of the disc. In another example, the dye can be used to
contrast between different tissues that are similarly colored or
otherwise visually similar, which can include contrasting
between a disc (e.g., intact or ruptured) and a nerve.

[0399] Briefly, in accordance with the invention, provided
is an improved method to manipulate a damaged interverte-
bral disc to improve the functioning of the disc. The disc
includes an annulus. The method comprises the steps of pro-
viding a device to alter, when inserted in the disc, the shape
and dimension of the disc; and, inserting the device in the disc
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to alter said shape and dimension of the disc. The disc is
intermediate a first and a second vertebra. The first vertebra
has a bottom adjacent the disc and the second vertebra has a
top adjacent the disc. The device alters the shape and dimen-
sion of the disc by internal traction to increase the height (H)
of'the disc along an axis (GG) generally normal to the bottom of
the first vertebra and the top of the second vertebra. The
device can also alter the shape and dimension of the disc by
internal fraction to decrease the width (W) of the disc. The
device can further alter the shape and dimension of the disc by
internal traction changing the pressure in the disc. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus, ligaments, facets, and/or nerves,
associated therewith or adjacent thereto. Also, this method
can include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0400] Inanother embodiment of the invention, provided is
an improved method for inserting a device to improve in an
individual’s body the functioning ofa damaged intervertebral
disc, including an annulus, between a pair of vertebra, the
body having a front, a first side, a second side, and a back. The
disc includes a front portion facing the front of the body, side
portions each facing a side of the body, and a back portion
facing the back ofthe body. The vertebrae are in a pre-existing
spaced apart configuration with respect to each other. The
improved method comprises the steps of forming an opening
in the disc between the pair of vertebrae, and in one of a group
consisting of the side portions of the disc, the front portion of
the disc, and the back portion of the disc; providing a support
device shaped and dimensioned to fit through the opening in
the disc; and, inserting the support device through the open-
ing in the disc without enlarging the pre-existing spaced apart
configuration of the pair of vertebrae. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus, ligaments, facets and/or nerves, associated there-
with or adjacent thereto, especially during the forming, pro-
viding, and/or inserting steps. Also, this method can include
the use of one or more light wavelengths or one or more dyes
for coloring or contrasting of one or more tissues for visual
differentiation during these steps.

[0401] In a further embodiment of the invention, provided
is an improved method inserting a device to improve in an
individual’s body the functioning ofa damaged intervertebral
disc, including an annulus, between a pair of vertebrae. The
individual’s body has a front, a first side, a second side, and a
back. The disc includes a front portion facing the front of the
body, side portions each facing a side of the body, a back
portion facing the back of the body, and a pre-existing rup-
ture. The vertebrae are in a pre-existing spaced apart configu-
ration with respect to each other. The method comprises the
steps of providing a support device shaped and dimensioned
to fit through the pre-existing rupture in the disc; and, insert-
ing the support device through the pre-existing rupture in the
disc without enlarging the pre-existing spaced apart configu-
ration of the pair of vertebrae. This method can include using
an elongate light guide for visualizing or imaging the disc,
ligaments, facets, etc., adjacent vertebras as well as any tis-
sues, such as the annulus and/or nerves, ligaments, facets,
etc., associated therewith or adjacent thereto as well as rup-
tures of the tissue before, during, and after the inserting. Also,
this method can include the use of one or more light wave-
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lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0402] In a still further embodiment of the invention, pro-
vided is an improved method to manipulate a damaged inter-
vertebral disc to improve the functioning of the disc. The disc
includes an annulus. The improved method comprises the
step of inserting a device in the disc, the device operable to
apply a force to the disc. The method also comprises the step
of operating the device to apply a force to the disc. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, ligaments, facets,
etc., associated therewith or adjacent thereto before, during,
or after the inserting and application of force. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0403] In still another embodiment of the invention, pro-
vided is an improved method to improve the functioning of'a
damaged intervertebral disc positioned between, contacting,
and separating a pair of vertebrae. The disc includes an annu-
Ius. The method comprises the steps of providing a device
shaped and dimensioned when inserted in the disc to contact
each of the vertebrae, and operable in response to movement
of the vertebrae to permit simultaneous polyaxial movement
of the vertebrae and said device; and, inserting the device in
the disc to contact each of the vertebrae. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, ligaments, facets, etc., associated
therewith or adjacent thereto before, during, and after the
inserting step or polyaxial movement of the vertebrae. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0404] In a further embodiment of the invention, provided
is an improved apparatus for disposition between first and
second opposing vertebrae. The first vertebra is canted with
respect to the second vertebra. The apparatus is shaped and
dimensioned to generate a force to change the cant of the first
vertebra with respect to the second vertebra.

[0405] Inanother embodiment of the invention, provided is
improved apparatus for disposition between first and second
opposing vertebrae. The first vertebra is rotated about a ver-
tical axis from a first desired position to a second misaligned
position. The apparatus is shaped and dimensioned to gener-
ate a force to rotate said first vertebra from the second mis-
aligned position toward the first desired position.

[0406] Inanother embodiment of the invention, provided is
an apparatus to manipulate an intervertebral disc to improve
the functioning of the disc, the disc including an annulus,
between a pair of vertebra, comprising a device configured
when inserted in the disc to contact the vertebra, and operable
in response to movement of the vertebra to change the shape
of the disc.

[0407] Inanother embodiment of the invention, provided is
an apparatus to manipulate an intervertebral disc to improve
the functioning of'the disc, said apparatus shaped and dimen-
sioned such that when said apparatus is inserted in the disc
and compressed between a pair of vertebra, said apparatus
gathers at least a portion of the disc to offset at least in part
expansive forces acting on the disc. The apparatus can be
unitary; can roll over at least one of the vertebra when com-
pressed between the vertebra; can slide over at least a portion
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of'one ofthe vertebra when compressed between the vertebra;
can lengthen inwardly when compressed between the verte-
bra; can coil inwardly when compressed between the verte-
bra; and, can fixedly engage at least one of the vertebra when
compressed.

[0408] In another embodiment of the invention, provide is
an apparatus to manipulate an intervertebral disc to improve
the functioning of the disc, said apparatus shaped and dimen-
sioned such that when said apparatus is inserted in the disc
and compressed between a pair of vertebra, at least a portion
of'said apparatus moves away from the periphery of the disc.
[0409] Inanother embodiment of the invention, provided is
an improved method to manipulate an intervertebral disc to
improve the functioning of the disc, the disc including an
annulus, between a pair of vertebra. The method comprises
the steps of providing a device shaped and dimensioned when
inserted in the disc to contact the vertebra, and operable in
response to movement of the vertebra to change the shape of
the disc; and, inserting said device in the disc to change the
shape of the disc. This method can include using an elongate
light guide for visualizing or imaging the disc, adjacent ver-
tebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto, such as dur-
ing the insertion, steering (along an arcuate or linear path),
and positioning of the device and inspection thereof. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0410] Inanother embodiment ofthe invention, provided is
an improved method to manipulate an intervertebral disc to
improve the functioning of the disc. The method comprises
the steps of providing an apparatus shaped and dimensioned
when inserted in the disc and compressed between a pair of
vertebra to gather at least a portion of the disc to offset at least
in part expansive forces acting on the disc; and, inserting the
apparatus in the disc to gather said portion of the disc when
the apparatus is compressed between a pair of the vertebra.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, and/or after the
insertion step as well as inspection of implantation. Also, this
method can include the use of one or more light wavelengths
(including but not limited to infrared), or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation. The apparatus can be unitary; can roll over at
least one of the vertebra when compressed between the ver-
tebra; can slide over at least a portion of one of the vertebra
when compressed between the vertebra; can lengthen
inwardly when compressed between the vertebra; can coil
inwardly when compressed between the vertebra; and, can
fixedly engage at least one of the vertebra when compressed.
[0411] In a further embodiment of the invention, provided
is an improved method to manipulate an intervertebral disc to
improve the functioning of the disc. The disc includes a
periphery. The method comprises the steps of providing an
apparatus shaped and dimensioned when inserted in the disc
and compressed between a pair of vertebra to move at least a
portion of the apparatus away from the periphery of the disc;
and, inserting the apparatus in the disc to move said portion of
said apparatus when the apparatus is compressed between a
pair of said vertebra. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
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nerves, associated therewith or adjacent thereto before, dur-
ing, or after the inserting step and inspection thereof. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0412] Inanother embodiment of the invention, provided is
an improved method for inserting a device to improve in an
individual’s body the functioning of an intervertebral disc,
including an annulus, between a pair of vertebra, the body
having a front, a first side, a second side, and a back. The disc
includes a front portion facing the front of the body, side
portions each facing a side of the body, and a back portion
facing the back of the body. The improved method comprises
the steps of forming an opening in the disc between the pair of
vertebrae, and in one of a group consisting of the side portions
of'the disc, the front portion of the disc, and the back portion
of'the disc; providing a device shaped and dimensioned to fit
through the opening in the disc; and, inserting the device
through the opening in the disc and retaining substantially all
of the disc. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the opening forming or inserting steps and inspection
thereof. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.
[0413] In a further embodiment of the invention, provided
is an improved method for inserting a device to improve in an
individual’s body the functioning of an intervertebral disc,
including an annulus, between a pair of vertebrae. The indi-
vidual’s body has a front, a first side, a second side, and a
back. The disc includes a front portion facing the front of the
body, side portions each facing a side of the body, a back
portion facing the back of the body, and a pre-existing rup-
ture. The method comprises the steps of providing a device
shaped and dimensioned to fit through the pre-existing rup-
ture in the disc; and, inserting the device through the pre-
existing rupture in the disc and retaining substantially all of
the disc. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after inspection of the pre-existing rupture and inserting step
and inspection thereof. Also, this method can include the use
of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0414] Provided in another embodiment of the invention is
an improved method to separate tissue. The improved method
comprises the steps of providing an instrument shaped and
dimensioned to oscillate within tissue around nerves and
vasculature; and, oscillating the instrument within tissue
around nerves and vasculature. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the oscillating step and inspec-
tion thereof. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.
[0415] Inanother embodiment of the invention, provided is
an improved method to form an opening in an intervertebral
disc. The method comprises the steps of providing an instru-
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ment shaped and dimensioned to oscillate within the inter-
vertebral disc; and, oscillating the instrument within an inter-
vertebral disc. This method can include using an elongate
light guide for visualizing or imaging the disc, adjacent ver-
tebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the oscillating step and inspection thereof. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0416] In a further embodiment of the invention, provided
is an improved method to widen an opening in an interverte-
bral disc. The method comprises the steps of providing an
instrument shaped and dimensioned to oscillate within the
intervertebral disc; and, oscillating the instrument within the
intervertebral disc. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the oscillating step and inspection thereof. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0417] In still another embodiment of the invention, pro-
vided is an improved method for forming an opening in hard
tissue while minimizing the risk of injury to principal vascu-
lature and nerves. The method comprises the steps of provid-
ing an instrument with a distal end shaped and dimensioned to
penetrate, when oscillated in and out, soft tissue; and, shaped
and dimensioned, when contacting a principal vasculature or
nerve, to prevent said distal end from cutting or piercing the
principal vasculature or nerve, and to enable the distal end to
move past the principal vasculature or nerve. The distal end
moves past the principal vasculature or nerve by being oscil-
lated in directions toward and away from the vessel, and by
being laterally displaced. When the distal end contacts and is
impeded by the principal vasculature or nerve, a resistance to
movement of the distal end is generated that, along with the
location of the distal end, indicates that the distal end has
contacted the principal vasculature or nerve. The method also
comprises the steps of oscillating the distal end to pass
through the soft tissue; of, when contacting the principal
vasculature or nerve, laterally displacing and oscillating the
distal end to move the distal end past the principal vasculature
or nerve; and, of contacting the hard tissue and oscillating the
distal end against the hard tissue to form an opening therein.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the oscil-
lating step, displacement of nerve step, step of forming the
opening, and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0418] In still a further embodiment of the invention, pro-
vided is an improved method for forming an opening in hard
tissue. The method comprises the steps of providing an instru-
ment with a distal end shaped and dimensioned to penetrate,
when oscillated in and out, soft tissue and hard tissue; of
oscillating the distal end to pass through the soft tissue to
contact the hard tissue; and, of oscillating the distal end
against the hard tissue to form an opening therein. This
method can include using an elongate light guide for visual-
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izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the one or
more of the oscillating steps and inspection thereof. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0419] In yet another embodiment of the invention, pro-
vided is an improved method for detecting principal vascula-
ture and nerves. The improved method comprises the steps of
providing an instrument with a distal end. The distal end is
shaped and dimensioned to penetrate, when oscillated in and
out, soft tissue; and, when contacting a principal circulatory/
neural vessel, to prevent the distal end from cutting or pierc-
ing the principle circulatory/neural vessel. When the distal
end contacts and is impeded by a principal vasculature or
nerve, a resistance is generated that indicates that the distal
end has contacted a principal circulatory/neural vessel. The
method also comprises the step of oscillating the distal end to
pass through the soft tissue until the resistance indicates that
the distal end is contacting a principle circulatory/neural ves-
sel. This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the oscil-
lating step and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0420] In yet a further embodiment of the invention, pro-
vided is an improved apparatus for forming an opening in
hard tissue. The apparatus comprises an instrument with a
tissue contacting rounded distal end shaped and dimensioned
to penetrate, when oscillated, hard tissue. The distal end can
be shaped and dimensioned, when contacting a principal
vasculature or nerve, to prevent the distal end from cutting or
piercing the principal vasculature or nerve, and to enable the
distal end to move past the principal vasculature or nerve.
[0421] In yet still another embodiment of the invention,
provided is an improved method of passing an implant
through tissue to an intervertebral disc location. The method
comprises the steps of providing an elongate guide unit; pro-
viding an implant structure shaped and dimensioned to pass
through tissue and move along the guide unit; and, moving the
implant structure through tissue along the guide unit to the
intervertebral disc location. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the moving step and inspection
thereof. Additionally, the elongate light guide can be config-
ured as the elongate guide unit. Also, this method can include
the use of one or more light wavelengths or one or more dyes
for coloring or contrasting of one or more tissues for visual
differentiation.

[0422] Inanother embodiment of the invention, provided is
an improved method to treat a misaligned spine. The method
comprises the steps of providing an implant shaped and
dimensioned to slide down a guide wire to a selected position
intermediate a pair of vertebra to contact and alter the align-
ment of said vertebra; and, sliding the implant down a guide
wire to the selected position. This method can include using
an elongate light guide for visualizing or imaging the disc,
adjacent vertebras as well as any tissues, such as the annulus
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and/or nerves, associated therewith or adjacent thereto
before, during, or after the sliding step and inspection thereof.
Additionally, the elongate light guide can be configured as the
guide wire. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0423] In a further embodiment of the invention, provided
is an improved method to treat a misaligned spine. The
method comprises the steps of providing a guide member;
providing an articulated implant shaped and dimensioned to
slide down and off the guide member in a first orientation to
a first selected position intermediate a pair of vertebra, to
articulate to a second orientation and be pushed along a path
of'travel to a second selected position intermediate the pair of
vertebra; sliding the implant down the guide member to the
first selected position; and, pushing the implant in the second
orientation along the path of travel to the second selected
position. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the sliding step, pushing step and inspection thereof.
Additionally, the elongate light guide can be configured as the
guide member. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0424] In still another embodiment of the invention, pro-
vided is an improved method to insert an implant intermediate
a pair of vertebra. The method comprises the steps of provid-
ing an articulated implant shaped and dimensioned to be
pushed along an arcuate path of travel to a selected position
intermediate the pair of vertebra; inserting the implant inter-
mediate the pair of vertebra; and, pushing the implant along
the arcuate path of travel to the second selected position. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the inserting
step, pushing step, and inspection thereof. The elongate light
guide can be used to provide the arcuate path, and can func-
tion as a guide member for the insertion and pushing of the
implant. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.

[0425] In still a further embodiment of the invention, pro-
vided is an improved method to insert an implant intermediate
a pair of vertebra. The method comprises the steps of provid-
ing a guide wire having a distal end; providing a spinal
implant shaped and dimensioned to slide along said guide
wire to a selected position intermediate the pair of vertebra;
inserting the guide wire to position the distal end adjacent the
pair of vertebra; sliding the spinal implant along the guide
wire to the selected position; and, removing the guide wire.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
inserting step, sliding step, removing step, and inspection
thereof. The elongate light guide can be configured as the
guide wire, and can even have a distal tip configured as a
needle for initial insertion. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.
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[0426] In yet still another embodiment of the invention,
provided is an improved method to treat a misaligned spine.
The method comprises the steps of determining the apex of
the misaligned spine; selecting an adjacent pair of vertebra, at
least one of the pair of vertebra being located at the apex;
determining at least one direction in which to move at least
one of the pair of vertebra to correct at least partially the
misalignment of the spine; determining a spinal implant
shape and dimension to achieve movement of the at least one
of the pair of vertebra to correct at least partially misalign-
ment of the spine; providing a selected spinal implant having
the shape and dimension; determining a location intermediate
the adjacent pair of vertebra at which to position the selected
spinal implant to achieve the movement of the at least one of
the pair of vertebra; and, inserting the selected spinal implant
at the location. This method can include using an elongate
light guide for visualizing or imaging the disc, adjacent ver-
tebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after one or more the determining, selecting, and
inserting steps and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0427] In yet still a further embodiment of the invention,
provided is an improved method to alter the alignment of a
vertebra. The improved method comprises the steps of iden-
tifying a disc space location adjacent the vertebra; identifying
a spinal implant shape and dimension to generate a force
acting from the disc space to alter alignment of the vertebra;
providing a selected spinal implant having the shape and
dimension; and, inserting the selected spinal implant in the
disc space. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the identifying and inserting steps and inspection
thereof. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.

[0428] Inanother embodiment of the invention, provided is
an improved method for inserting an implant. The method
comprises the steps of providing an implant; providing a
guide member shaped and dimensioned to permit the implant
to move along the guide member without rotating on the
guide member; and, moving the implant along the guide
member to a selected location in a patient’s body. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the moving
step and inspection thereof. The elongate light guide can be
configured as the guide member. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0429] In a further embodiment of the invention, provided
is an improved method for fixing an implant adjacent tissue in
the body of a patient. The method comprises the steps of
forming an implant with an outer surface having at least one
opening that expands in size as the distance from the outer
surface into the opening increases; and, inserting the implant
adjacent viscoelastic tissue in the body to permit the tissue to
move into the opening and expand inside the opening.
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[0430] In still another embodiment of the invention, pro-
vided is an improved method to align vertebrae. The method
includes the steps of providing an implant that aligns a pair of
adjacent vertebra and permits movement of the pair of adja-
cent vertebra while, to protect the facets of said vertebrae,
minimizing rotation of one of the vertebra with respect to the
other of the vertebra; and, inserting the implant between the
pair of vertebra to engage each of the pair of vertebra, alter the
alignment of the vertebrae, permit movement of the verte-
brae, and minimize rotation of one of the vertebrae with
respect to the other of the vertebrae. The rotation of one of the
vertebra about the longitudinal axis of the spine with respect
to the other of the vertebra is limited by the implant to fifteen
degrees or less, preferably ten degrees or less, and most
preferably five degrees or less. If desired, the implant can
restrict rotation of one of the vertebra about the longitudinal
axis of the spine with respect to the other of the vertebra to
three degrees or less. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the inserting step and inspection thereof. The
elongate light guide can be configured as the guide member.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0431] In still a further embodiment of the invention, pro-
vided is an improved method to insert an implant having at
least one moving component. The method comprises the
steps of providing a guide member to engage and insert the
implant while immobilizing the moving component, and
once the implant is inserted, to disengage from the implant
and permit the moving component to move; engaging the
implant with the guide member to immobilize the moving
component; inserting the implant with the guide member;
and, disengaging the guide member from the implant to per-
mit movement of the moving component. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting and disengaging
steps and inspection thereof. The elongate light guide can be
configured as the guide member. The elongate light guide can
be configured as the guide member. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0432] In yet still another embodiment of the invention,
provided is an improved method to alter the alignment of the
spine. The method comprises the steps of providing an
implant shaped and dimensioned to engage each one of an
adjacent pair of vertebra and including at least one displace-
able member to translate laterally at least one of the pair with
respect to the other of the pair; inserting the implant interme-
diate the pair of vertebra to engage each of the pair; and,
displacing the member to translate laterally at least one of the
pair. This method can include using an elongate light guide
for visualizing or imaging the disc, adjacent vertebras as well
as any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
inserting and displacing steps and inspection thereof. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.
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[0433] In yet still a further embodiment of the invention,
provided is a method to position a pair of opposing tissue
surfaces. The method comprises the steps of providing an
implant comprised of at least an upper and a lower arcuate
concave surface, the surfaces each contacting a different one
of'said tissue surfaces to space apart the surfaces; and, insert-
ing the implant intermediate the opposing tissue surfaces.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
inserting step and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0434] Inanother embodiment of the invention, provided is
a method to form an opening within the body. The method
comprises the steps of providing an instrument with a distal
end shaped and dimensioned to be manipulated to pass
through tissue to a selected location within the body, and,
housing a deployable instrument to make an opening;
manipulating the distal end to pass through tissue to the
selected location; deploying the instrument; and making an
opening. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the deploying and making of the opening steps and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0435] In a further embodiment of the invention, provided
is amethod to fix an implant to at least one tissue surface. The
method comprises the steps of providing an implant having a
surface and at least one opening formed in the surface and
increasing in width as the distance from the surface increases;
packing the opening with a composition; and, inserting the
implant adjacent the tissue surface such that the composition
contacts the tissue surface. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the inserting step and inspection
thereof. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.
[0436] In still another embodiment of the invention, pro-
vided is an improved method to fix an implant to at least one
tissue surface. The method comprises the steps of providing
an implant having a surface and an arm extending outwardly
from the surface and shaped and dimensioned to penetrate
and interlock with the tissue surface; and, inserting the
implant adjacent the tissue surface such that the arm pen-
etrates and interlocks with the tissue surface. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting step and inspec-
tion thereof. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.
[0437] In still a further embodiment of the invention, pro-
vided is an improved method of passing an implant through
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tissue to a location intermediate a pair of opposing joint
members. The method comprises the steps of providing an
elongate guide unit; providing an implant structure shaped
and dimensioned to pass through tissue and move along the
guide unit; and, moving the implant structure through tissue
along the guide unit to the location intermediate the joint
members. The guide unit and implant can be shaped and
dimensioned such that the guide unit can prevents rotation of
the implant about the longitudinal axis of the guide unit. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the moving
step and inspection thereof. The elongate light guide can be
configured as the guide unit. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0438] In yet still another embodiment of the invention,
provided is a method to position a pair of opposing tissue
surfaces. The method includes the steps of providing an
implant having at least one pivot and a guide unit; and, insert-
ing the implant with the pivot along the guide unit interme-
diate the opposing tissue surfaces. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting step and inspec-
tion thereof. The elongate light guide can be configured as the
guide unit. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0439] In yet still a further embodiment of the invention,
provided is an improved method to form a passageway within
the body. The method comprises the steps of providing a
guide wire; providing an instrument adapted to move along
the guide wire and including a distal end shaped and dimen-
sioned to pass through tissue to a selected location between
two vertebrae; moving the instrument along the guide wire
and manipulating the instrument to pass through tissue to the
selected location; and, oscillating the instrument to form a
passageway. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after one or more of the moving and manipulating and oscil-
lating steps and inspection thereof. The elongate light guide
can be configured as the guide wire. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0440] Inanother embodiment of the invention, provided is
an improved method to alter the orientation of a vertebra. The
method comprises the steps of providing a guide wire; pro-
viding an instrument adapted to move along the guide wire
and including a distal end shaped and dimensioned to pass
through tissue to a selected location between two vertebrae;
moving the instrument along the guide wire and manipulating
the instrument to pass through tissue to the selected location;
and, manipulating the instrument to alter the orientation of
one of the vertebrae with respect to the other of the vertebrae.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
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therewith or adjacent thereto before, during, or after the mov-
ing and/or manipulating steps and inspection thereof. The
elongate light guide can be configured as the guide wire. Also,
this method can include the use of one or more light wave-
lengths or one or more dyes for coloring or contrasting of one
or more tissues for visual differentiation.

[0441] In a further embodiment of the invention, provided
is an improved method of fixing an implant intermediate an
adjacent pair of vertebra. The method comprises the steps of
inserting a first implant within an intervertebral disc between
the pair of vertebra; inserting a second implant exterior of the
intervertebral disc and between the pair of vertebra such that
at least one of the vertebra pivots about at least one of the first
and second implants to apply a force to the one of the implants
between the vertebra. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after one or more of the inserting, pivoting, and force-
applying steps and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0442] In still another embodiment of the invention, pro-
vided is an improved method of fixing an implant intermedi-
ate an adjacent pair of vertebra. The method comprises the
steps of inserting a first implant within an intervertebral disc
between the pair of vertebra; and, inserting a second implant
within an intervertebral disc between the pair of vertebra such
that at least one of the vertebra pivots about at least one of the
first and second implants to apply a force to the one of said
implants between the vertebra.

[0443] In still a further embodiment of the invention, pro-
vided is a method of passing an implant through tissue to a
location intermediate a pair of joint members. The method
comprises the steps of providing an elongate guide unit hav-
ing a longitudinal axis; providing an implant shaped and
dimensioned to move along the guide unit; moving the
implant structure along the guide unit to the location inter-
mediate one of a pair comprising an opposing pair of spinous
processes, and an opposing pair of facet joints. This method
can include using an elongate light guide for visualizing or
imaging the disc, adjacent vertebras as well as any tissues,
such as the annulus and/or nerves, associated therewith or
adjacent thereto before, during, or after one or more of the
inserting steps and inspection thereof. The elongate light
guide can be configured as the guide unit. Also, this method
can include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0444] In yet still another embodiment of the invention,
provided is an improved method of passing an implant
through tissue to a location intermediate a pair of opposing
vertebra. The method comprises the steps of providing an
elongate guide unit having a longitudinal axis; providing an
implant shaped and dimensioned to move along the guide
unit; and, moving the implant structure along the guide unit to
the location intermediate the opposing vertebra. The implant
and the guide unit are shaped and dimensioned such that the
guide unit prevents rotation of the implant about the longitu-
dinal axis of the guide unit. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
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before, during, or after the moving step and inspection
thereof. The elongate light guide can be configured as the
guide unit. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0445] In yet still a further embodiment of the invention,
provided is an improved method to position a pair of opposing
tissue surfaces. The method comprises the steps of providing
a guide wire; providing an implant shaped and dimensioned
to move along the guide wire and comprised of at least one
tapered end to separate tissue, an upper surface and a lower
surface, and an outwardly projecting lip intermediate said
upper and lower surfaces; moving the implant along the guide
wire to insert the implant intermediate the opposing tissue
surfaces such that the upper surface and the lower surface
each contact a different one of the tissue surfaces to space
apart the tissue surfaces. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the moving and/or contacting steps
and inspection thereof. The elongate light guide can be con-
figured as the guide wire. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0446] Inanother embodiment of the invention, provided is
an improved method to position an implant between a pair of
opposing tissue surfaces. The method comprises the steps of
providing an elongate guide unit having a dispensing end;
providing an implant comprised of at least one articulating
joint, and shaped and dimensioned to move along the elon-
gate guide unit, to exit the elongate guide unit from the dis-
pensing end and articulate to travel along an arcuate path
intermediate the pair of opposing tissue surfaces; moving the
implant along the elongate guide unit; exiting the implant
from the dispensing end of the guide unit intermediate the
opposing tissue surfaces; and, articulating the implant to
travel intermediate the pair of opposing tissue surfaces on
exiting said elongate guide unit. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the moving and/or articulating
steps and inspection thereof. The elongate light guide can be
configured as the guide unit. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0447] In a further embodiment of the invention, provided
is an improved method to separate a pair of joint members.
The method comprises the steps of inserting a first member
intermediate the pair of joint members to fixedly engage one
of the pair of joint members; and moving a second member
between the first member and the other of the pair of joint
members to separate the joint members. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting, moving and/or
separating steps and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.
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[0448] In still another embodiment of the invention, pro-
vided is an improved method for securing an implant between
a pair of joint members. The method comprises the steps of
providing a contoured implant with outer surfaces shaped and
dimensioned to permit each of the joint members to seat on
the implant; and, inserting the contoured implant intermedi-
ate the pair of joint members such that each of the joint
members seats on the implant. This method can include using
an elongate light guide for visualizing or imaging the disc,
adjacent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the inserting step and inspection
thereof. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.
[0449] In still a further embodiment of the invention, pro-
vided is an improved method to restrict motion of one process
with respect to another process of the spine about the longi-
tudinal axis of the spine. The method comprises the steps of
providing, for one of a pair consisting of two opposing
spinous processes and two opposing transverse processes, a
contoured implant with outer surfaces shaped and dimen-
sioned to permit each one of the processes in the one of the
pair to seat on the implant to restrict rotation or translation of
one of the processes with respect to the other of the processes.
The method also includes the step of inserting the contoured
implant intermediate the opposing processes such that each of
the processes seats on the implant to restrict at least one of a
pair consisting of rotation and translation of one of the pro-
cesses with respect to the other of the processes. This method
can include using an elongate light guide for visualizing or
imaging the disc, adjacent vertebras as well as any tissues,
such as the annulus and/or nerves, associated therewith or
adjacent thereto before, during, or after the inserting step and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0450] In yet another embodiment of the invention, pro-
vided is a method for securing an implant between an oppos-
ing pair of spinous processes of a spine. The method com-
prises the steps of inserting the implant intermediate the
spinous processes; and securing the implant with at least one
leg having a first end pivotally attached to the implant, and a
second end attached to the spine. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting and/or securing
steps and inspection thereof. Also, this method can include
the use of one or more light wavelengths or one or more dyes
for coloring or contrasting of one or more tissues for visual
differentiation.

[0451] In yet a further embodiment of the invention, pro-
vided is a method for securing an implant between an oppos-
ing pair of joint members. The method comprises the steps of
providing a winged implant with at least one wing movable
between a stowed position and a deployed position; providing
the winged implant with the wing is the stowed position;
inserting the winged implant between the opposing pair of
joint members; and, moving the wing from the stowed posi-
tion to the deployed position.

[0452] In yet still another embodiment of the invention,
provided is an improved method to position a device at a
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selected location in a body to function as an implant. The
method comprises the steps of providing a structure con-
structed to be utilized as an instrument and as an implant;
utilizing the structure as an instrument to position the struc-
ture at the selected location in the body; and, leaving the
structure at the selected location to function as an implant.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the uti-
lizing and/or leaving steps and inspection thereof. The elon-
gate light guide can be configured as the instrument. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0453] In one embodiment of the invention, provided is an
improved method of altering the tilt of one joint member with
respect to another opposing joint member. The method com-
prises the steps of providing a resilient implant; providing a
guide unit; inserting and manipulating the guide unit to tilt
one of the opposing joint members; and, sliding the resilient
implant along the guide unit intermediate the joint members.
In one aspect, the method comprises the steps of providing a
spring; providing a guide unit; and, sliding the spring along
the guide unit to a selected position intermediate the opposing
joint members. This method can include using an elongate
light guide for visualizing or imaging the disc, adjacent ver-
tebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the inserting, manipulating, and/or sliding step
and inspection thereof. The elongate light guide can be con-
figured as the guide unit. Also, this method caninclude the use
of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0454] In still another embodiment of the invention, pro-
vided is an improved method of dampening the load in a joint.
The method comprises the steps of providing a resilient
implant and an elongate guide unit; sliding the resilient
implant along the guide unit; manipulating the guide unit
adjacent the joint; and, dispensing the implant into the joint.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the slid-
ing, manipulating, and/or dispensing steps and inspection
thereof. The elongate light guide can be configured as the
guide unit. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.
[0455] In yet another embodiment of the invention, pro-
vided is an improved method of dampening the load in a joint
comprising the step of inserting an ovate coil spring in the
joint, which can be performed with the elongate light guide.
[0456] In yet still another embodiment of the invention,
provided is an improved method of dampening the load in a
joint including a pair of opposing joint members. The method
comprises the steps of providing a spring and an elongate
guide unit; and, sliding the spring along the guide unit inter-
mediate the joint members. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the sliding step and inspection thereof.
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The elongate light guide can be configured as the guide unit.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0457] In a further embodiment of the invention, provided
is an improved method of fixing an implant in a joint. The
method comprises the steps of inserting an implant having an
outer surface, and at least one opening having a portion in
which the width diverges as the distance into the opening
from the outer surface of the implant increases.

[0458] In still a further embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue with an initial color. The method comprises the
steps of detecting a change in color; and, inserting the implant
in the joint. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the detecting color change and inserting steps and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0459] In yet a further embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue with an initial contrast. The method comprises
the steps of detecting a change in contrast; and, inserting the
implant in the joint. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the detecting color change and inserting steps and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0460] In yet still a further embodiment of the invention,
provided is an improved method of inserting an implant in a
joint having tissue with an initial hardness. The method com-
prises the steps of detecting a change in hardness; and, insert-
ing the implant in the joint.

[0461] Inanother embodiment of the invention, provided is
an improved method of inserting an implant in a joint having
tissue with an initial elasticity. The method comprises the
steps of detecting a change in elasticity; and, inserting the
implant in the joint.

[0462] In still another embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue with an initial texture. The method comprises
the steps of detecting a change in texture; and, inserting the
implant in the joint.

[0463] In yet another embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue with an initial color. The method comprises the
steps of staining the tissue to change the color of the tissue
from the initial color; detecting the change in color; and,
inserting the implant. This method can include using an elon-
gate light guide for visualizing or imaging the disc, adjacent
vertebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the detecting color change and/or inserting step
and inspection thereof. Also, this method can include the use
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of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0464] In yet still another embodiment of the invention,
provided is an improved method of inserting an implant in a
joint having tissue having an initial color. The method com-
prises the steps of removing tissue to change the color of the
tissue from the initial color; detecting the change in color;
and, inserting the implant. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the detecting the color change and
inserting steps and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0465] In an additional embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue having an initial texture. The method comprises
the steps of changing the texture of the tissue; detecting the
change in texture; and, inserting the implant. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the detecting change in texture
and/or inserting steps and inspection thereof. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0466] In still an additional embodiment of the invention,
provided is an improved method of inserting an implant in a
joint having tissue having an initial contrast. The method
comprises the steps of changing the contrast of the tissue;
detecting the change in contrast; and, inserting the implant.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
detecting change in contrast and/or inserting steps and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0467] In yet an additional embodiment of the invention,
provided is an improved method of passing with an instru-
ment by tissue comprising principal vasculature and nerves.
The instrument has a portion with an offset axis of rotation
such that a first section of the instrument to one side of the axis
of rotation is wider than a second section of the instrument to
the other side of the axis of rotation. The method comprising
the steps of positioning the instrument with the second sec-
tion of the instrument adjacent the tissue; and, rotating the
instrument about the axis of rotation to contact and displace
the tissue with the first section of the instrument. This method
can include using an elongate light guide for visualizing or
imaging the disc, adjacent vertebras as well as any tissues,
such as the annulus and/or nerves, associated therewith or
adjacent thereto before, during, or after the passing, position-
ing, and/or rotating steps and inspection thereof. The elongate
light guide can be configured as the guide unit. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.
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[0468] In yet still an additional embodiment of the inven-
tion, provided is an improved method of passing an instru-
ment by tissue comprising principal vasculature and nerves.
The instrument has a tapered portion with a width diverging
from a smaller first section to a larger second section, the
tapered portion having and circumscribing an elongate axis of
displacement. The method comprises the steps of positioning
the instrument with the smaller first section of the instrument
adjacent the tissue; and, displacing the instrument in a direc-
tion parallel to the axis of displacement to contact and dis-
place the tissue with the larger second section of the instru-
ment. This method can include using an elongate light guide
for visualizing or imaging the disc, adjacent vertebras as well
as any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the pass-
ing, positioning, and/or displacing steps and inspection
thereof. The elongate light guide can be configured as the
instrument. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0469] Inanother embodiment of the invention, provided is
an improved method of dissecting tissue with an instrument.
The instrument has a cutting portion with an offset axis of
rotation such that a first section of the cutting portion to one
side of the axis of rotation is wider than a second section of the
cutting portion to the other side of the axis of rotation. The
method comprises the steps of positioning the instrument
with the second section of the instrument adjacent tissue; and,
rotating the instrument about the axis of rotation to contact
and cut the tissue with the first section of the instrument. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the position-
ing, rotating, and cutting steps and inspection thereof. The
elongate light guide can be configured as the instrument.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0470] In still another embodiment of the invention, pro-
vided is an improved method of cutting tissue with an instru-
ment. The instrument has an axis of rotation. The method
comprises the steps of sliding the instrument along an elon-
gate guide unit to a position adjacent the tissue; and, rotating
the instrument about the axis of rotation and circumscribing
an elongate axis of displacement to contact and cut the tissue.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the slid-
ing, rotating, and cutting steps and inspection thereof. The
elongate light guide can be configured as the instrument.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0471] In yet still another embodiment of the invention,
provided is an improved method of cutting tissue with an
instrument. The instrument has a tapered portion with a width
diverging from a smaller first section to a larger second cut-
ting section, the tapered portion having and circumscribing an
elongate axis of displacement. The method comprises the
steps of positioning the instrument with the smaller first sec-
tion of the tapered portion adjacent tissue; and, displacing the
instrument in a direction parallel to the axis of displacement
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to contact and cut the tissue with the larger second cutting
section of the tapered portion. This method can include using
an elongate light guide for visualizing or imaging the disc,
adjacent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the positioning, displacing, and cut-
ting steps and inspection thereof. The elongate light guide can
be configured as the instrument. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0472] In a further embodiment of the invention, provided
is an improved method of delivering an implant to a selected
location in the body. The method comprises the steps of
providing an implant assembly consisting of a first compo-
nent, and a second component removably interfit with the first
component; providing a guide member slidably extending
through the first and second components to maintain the
components as a unitary implant in a selected registration;
and, sliding the implant assembly along the guide member to
the selected location in the body. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the sliding step and inspection
thereof. The elongate light guide can be configured as the
guide member Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0473] In still a further embodiment of the invention, pro-
vided is an improved method to deliver an implant to a
selected location in the body. The method comprises the steps
of providing an implant assembly consisting of a first com-
ponent, and a second component housed within the first com-
ponent; providing a guide member slidably extending
through the first and second components to maintain the
components as a unitary implant in a selected registration;
and, sliding the implant assembly along the guide member to
the selected location in the body. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the sliding step and inspection
thereof. The elongate light guide can be configured as the
guide member. Also, this method can include the use of one or
more light wavelengths or one or more dyes for coloring or
contrasting of one or more tissues for visual differentiation.

[0474] In yet a further embodiment of the invention, pro-
vided is an improved method of altering the orientation of at
least one of a pair of vertebra. The method comprises the steps
of providing a lever having a distal end and a proximate end;
inserting the lever intermediate and contacting the pair of
vertebra; and, displacing the lever to displace at least one of
the pair of vertebra.

[0475] In yet still a further embodiment of the invention,
provided is an improved method of separating tissue. The
method comprises the steps of providing an instrument hav-
ing a portion with an offset axis of rotation such that a first
section of the instrument to one side of the axis of rotation is
wider than a second section of the instrument to the other side
of the axis of rotation; positioning the instrument with the
second section of the instrument in the tissue; and, rotating
the instrument about the axis of rotation to separate the tissue.
This method can include using an elongate light guide for
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visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the posi-
tioning and rotating steps and inspection thereof. The elon-
gate light guide can be configured as the instrument. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0476] In an additional embodiment of the invention, pro-
vided is an improved method of inserting a device interme-
diate two adjacent vertebra. The method comprises the steps
of providing an elongate guide unit; manipulating the guide
unit to displace tissue; sliding a device along the guide unit to
aposition intermediate the vertebra and changing the shape of
a disc intermediate the vertebra. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the manipulating, sliding, and
shape changing steps and inspection thereof. The elongate
light guide can be configured as the guide unit. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0477] In still an additional embodiment of the invention,
provided is an improved method of inserting a device inter-
mediate two adjacent vertebra. The method comprises the
steps of providing an elongate guide unit; manipulating the
guide unit to displace tissue; and, sliding a device along the
guide unit to a position intermediate and contacting the ver-
tebra and changing the alignment of the vertebra. This method
can include using an elongate light guide for visualizing or
imaging the disc, adjacent vertebras as well as any tissues,
such as the annulus and/or nerves, associated therewith or
adjacent thereto before, during, or after the manipulating and
sliding steps and inspection thereof. The elongate light guide
can be configured as the guide unit. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0478] In yet an additional embodiment of the invention,
provided is an improved method of inserting a device inter-
mediate two adjacent vertebra. The method comprises the
steps of providing an articulating implant; inserting the
implant intermediate the vertebra; articulating the implant;
and, separating the implant into at least two portions. This
method can include using an elongate light guide for visual-
izing or imaging the disc, adjacent vertebras as well as any
tissues, such as the annulus and/or nerves, associated there-
with or adjacent thereto before, during, or after the inserting,
articulating, and/or separating steps and inspection thereof.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0479] In yet still an additional embodiment of the inven-
tion, provided is an improved method to insert a device inter-
mediate two adjacent vertebra. The method comprises the
steps of providing an implant having at least two sides and an
opening extending through the implant from one of the sides
to the other of the sides; and, inserting the implant between
the vertebras such that a different one of the sides contacts
each of the vertebras independent of the device orientation.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
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any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
inserting step and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0480] Inanother embodiment of the invention, provided is
an improved method of inserting an implant in a joint having
tissue with an initial shape. The method comprises the steps
of detecting a change in the shape of the joint; and, inserting
the implant in the joint. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the detecting and inserting steps and
inspection thereof. Also, this method can include the use of
one or more light wavelengths or one or more dyes for color-
ing or contrasting of one or more tissues for visual differen-
tiation.

[0481] In still another embodiment of the invention, pro-
vided is an improved method of inserting an implant in a joint
having tissue having an initial shape. The method comprises
the steps of changing the shape of the joint; detecting the
change in shape; and, inserting the implant. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the changing, detecting and/or
inserting steps and inspection thereof. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0482] In yet another embodiment of the invention, pro-
vided is an improved method of inserting an implant in ajoint.
The method comprises the steps of providing an articulating
implant unit having a hinge interconnecting at least a pair of
body members; providing a guide unit; inserting the guide
unit into the joint; sliding the implant unit along the guide unit
and dispensing the implant unit from the guide unit to contact
the joint, articulate, and position within the joint; and, detect-
ing the location of one of a group of the body members and the
hinge to determine the location of the implant unit in the joint.
This method can include using an elongate light guide for
visualizing or imaging the disc, adjacent vertebras as well as
any tissues, such as the annulus and/or nerves, associated
therewith or adjacent thereto before, during, or after the
inserting, dispensing, articulating, positioning, and detecting
steps and inspection thereof. The elongate light guide can be
configured as the guide unit. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0483] In yet still another embodiment of the invention,
provided is an improved method of conforming an implant to
the shape of a joint. The method comprises the steps of pro-
viding an articulating implant unit having a hinge intercon-
necting at least a pair of body members; providing a guide
unit; inserting the guide unit into the joint; and, sliding the
implant unit along the guide unit and dispensing the implant
unit from the guide unit to contact the joint, articulate, and
conform to the shape of the joint. This method can include
using an elongate light guide for visualizing or imaging the
disc, adjacent vertebras as well as any tissues, such as the
annulus and/or nerves, associated therewith or adjacent
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thereto before, during, or after the inserting, sliding and dis-
pensing steps and inspection thereof. The elongate light guide
can be configured as the guide unit. Also, this method can
include the use of one or more light wavelengths or one or
more dyes for coloring or contrasting of one or more tissues
for visual differentiation.

[0484] In a further embodiment of the invention, provided
is an improved method of inserting an implant in a joint. The
method comprises the steps of providing an elongate guide
unit and implant configured to pass by an existing device
adjacent a joint; inserting the guide unit and manipulating the
guide unit by the existing device; and, inserting the implant
into the joint. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after the inserting steps and inspection thereof. The elongate
light guide can be configured as the guide unit. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0485] In still a further embodiment of the invention, pro-
vided is an improved method of inserting an implant into a
disc intermediate two vertebra. The method comprises the
steps of providing a guide unit and an implant configured to
conform to the shape of said disc; inserting the guide unit
adjacent the disc; manipulating the guide unit to conform to
the shape of the disc; sliding said implant unit along the guide
unit: and, inserting the implant into the disc. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the inserting and manipulating
steps and inspection thereof. The elongate light guide can be
configured as the guide unit. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0486] Inanother embodiment of the invention, provided is
a method and apparatus for inserting devices into joints or
other body areas. Optical guide units are disclosed together
with implants configured to slide, glide, or otherwise advance
along a guide unit from a remote skin incision through tissue
into a joint or other body area. Light, images, video signals,
heat, and electrical current can be transmitted from or to the
operator through the guide units and implants and recorded as
required. This method can include using an elongate light
guide for visualizing or imaging the disc, adjacent vertebras
as well as any tissues, such as the annulus and/or nerves,
associated therewith or adjacent thereto before, during, or
after any medical procedure or implantation or inspection
thereof. The elongate light guide can be configured as the
optical guide unit. The elongate light guide can be used in a
guide wire configuration or a guide conduit configuration.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0487] In a further embodiment of the invention, provided
is amethod of inserting an implant into a joint comprising the
steps of providing an optical guide unit; locating the joint by
selecting a joint, inserting the guide unit, visualizing the joint
with the guide unit; providing a perforated implant; inserting
the guide unit at least partially within the implant perforation;
and advancing the implant along the guide unit into the joint.
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The joint can be in the spine. This method can include using
an elongate light guide for visualizing or imaging the disc,
adjacent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after locating, inserting, visualizing and
advancing steps or inspection thereof. The elongate light
guide can be configured as the guide unit. The elongate light
guide can be used in a guide wire configuration or a guide
conduit configuration. Also, this method can include the use
of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0488] In still another embodiment of the invention, pro-
vided is an improved method of inserting an implant into a
joint comprising the steps of providing an electrically con-
ductive guide unit; locating the joint by selecting a joint,
inserting the guide unit such that a portion of the guide unit is
adjacent the joint, providing a current along the guide unit,
recording a current along a nerve adjacent the joint; providing
aperforated implant, inserting the guide unit at least partially
within the implant perforation, and; advancing the implant
along the guide unit into the joint. The joint can be in the
spine.

[0489] In still a further embodiment of the invention, pro-
vided is an improved method of inserting an implant into a
joint comprising the steps of inserting an optical guide unit
into the joint; visualizing the joint with the guide unit; insert-
ing a lever over the guide unit; manipulating the lever to make
an opening in the joint; inserting a sleeve over the lever and
removing the lever; and, inserting the implant along the sleeve
into the joint. The joint can be in the spine. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after inserting, visualizing, and
manipulating steps or inspection thereof. The elongate light
guide can be configured as the optical guide unit. The elon-
gate light guide can be used in an optical guide unit configu-
ration. Also, this method can include the use of one or more
light wavelengths or one or more dyes for coloring or con-
trasting of one or more tissues for visual differentiation.
[0490] In yet another embodiment of the invention, pro-
vided is an improved method of visualizing a surgical site
comprising the steps of providing a light source with a proxi-
mal and distal end, the distal end operable to illuminate the
surgical site, the proximal end configured to at least partially
insert within an implant perforation; providing a perforated
implant; inserting the light source within a surgical site; illu-
minating the surgical site; and, inserting the implant into the
surgical site along the light source. The implant can be
inserted into the spine. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the providing, illuminating, and
inserting steps or inspection thereof. The elongate light guide
can be used as the light source in a guide wire configuration or
a guide conduit configuration. Also, this method can include
the use of one or more light wavelengths or one or more dyes
for coloring or contrasting of one or more tissues for visual
differentiation.

[0491] In yet a further embodiment of the invention, pro-
vided is an improved method of viewing the spine comprising
the steps of providing an elongate optical unit, a camera, a
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light source, a monitor, and an implant configured for inser-
tion into the spine; inserting the optical unit at least adjacent
the spine; illuminating the spine with the light source; view-
ing the spine with the camera and the monitor; and, inserting
an implant into the spine. The monitor can be hand held. The
camera can detect temperature. Material can be removed
from the spine. This method can include using an elongate
light guide for visualizing or imaging the disc, adjacent ver-
tebras as well as any tissues, such as the annulus and/or
nerves, associated therewith or adjacent thereto before, dur-
ing, or after the providing, illuminating, viewing, and insert-
ing steps or inspection thereof. The elongate light guide can
be configured as the elongate optical unit in a guide wire
configuration or a guide conduit configuration. Also, this
method can include the use of one or more light wavelengths
or one or more dyes for coloring or contrasting of one or more
tissues for visual differentiation.

[0492] In yet still another embodiment of the invention,
provided is an improved apparatus for deposition intermedi-
ate two vertebra comprising an implant with at least one
surface in contact with a vertebra of the two vertebra and at
least one compressible slot, the slot having a variable shape
and dimension about at least a portion of the circumference of
the implant and operable in response to movement of the
vertebra to variably compress and tilt. The apparatus can be
configured to slide along an elongate guide unit intermediate
two vertebra.

[0493] In an alternate embodiment of the invention, pro-
vided is a method of inserting a device into the spine com-
prising the steps of providing an implant having at least one
slot of variable shape and dimension, and inserting the
implant into the spine to expand differentially in response to
loads applied to the implant. The implant can be inserted
along an optical guide unit. This method can include using an
elongate light guide for visualizing or imaging the disc, adja-
cent vertebras as well as any tissues, such as the annulus
and/or nerves, associated therewith or adjacent thereto
before, during, or after the inserting steps or inspection
thereof. The elongate light guide can be configured as the
optical guide unit, and can be used as the optical guide unit in
a guide wire configuration or a guide conduit configuration.
Also, this method can include the use of one or more light
wavelengths or one or more dyes for coloring or contrasting
of one or more tissues for visual differentiation.

[0494] In still another embodiment of the invention, pro-
vided is an improved implant for disposition in an interverte-
bral disc space intermediate a pair of opposing vertebra in a
spine having a longitudinal axis, the vertebra initially spaced
apart an original distance, D, prior to disposition of the
implant. The disc space includes a height, a width, and an
initial pressure, P, prior to disposition of the implant. The
implant comprises a structure with a top; a bottom; an outer
surface to contact at least one of the pair of vertebrae; at least
one interlocking elongate slot including an opening at the
outer surface. The slot diverges inwardly away from the outer
surface; extends at least partially through the body; and,
begins at the outer surface to diverge inwardly. The implant
has a height sufficient when disposed in the disc space to
increase the distance between the vertebra by a distance AD
sufficient to reduce while the vertebra are being separated the
pressure by an amount AP less than the initial pressure P,,.
The implant has a first density. A tubular metallic marker is in
the slot and has a second density greater than said first density.
The marker can be porous. The implant can be substantially
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rigid and can include a rotatable wing. The area of the opening
can be less than the area of the outer surface. The outer surface
can be shaped and dimensioned to interlock at least one of the
pair of vertebrae when the implant is inserted therebetween.
The implant can be shaped and dimensioned such that when
the implant is disposed intermediate said vertebra the wing is
positioned outside the disc space. The implant can include
fixation means to secure the wing to at least one of the verte-
bra. The implant can telescope. The can have at least two
operative positions. The marker can have a smooth surface
extending across said opening. The implant can include a
plurality of unidirectional parallel interlocking elongate slots.
When the marker is porous, the openings in the marker can be
shaped and dimensioned to draw in portions of the pair of
vertebrae by negative pressure; and, the openings can each
have a width in the range of 100 microns to 500 microns.

[0495] In still a further embodiment of the invention, pro-
vided is an improved system to position an implant at a
desired location in an intervertebral disc space intermediate a
pair of opposing vertebra in a spine of an individual having a
longitudinal axis, the vertebra initially spaced apart an origi-
nal distance, D, prior to disposition of the implant. The disc
spaces includes the disc space includes a height, a width, and
pressure, P, prior to disposition of the implant in the disc
space. The improved system includes a binary polymer
implant structure having a top; a bottom; an outer surface, at
least one interlocking aperture opening at the outer surface,
diverging inwardly away from the outer surface, extending at
least partially through the body, and beginning at the outer
surface to diverge inwardly; a height sufficient when disposed
in the disc space to increase the distance between the vertebra
by a distance AD sufficient to reduce while the vertebra are
being separated the pressure by an amount AP less than the
initial pressure P,; a first density; and, at least one metal
marker at least partially filling the aperture of the binary
implant and having a second density greater than the first
density. The system also includes a support structure to secure
the individual; and, detection apparatus positioned externally
with respect to the spine to produce a display distinguishing
the marker from the polymer implant and showing the loca-
tion of the marker when the implant structure is disposed in
the disc space with the marker in the aperture, and the indi-
vidual is in the support structure. The marker can be porous.
The aperture can comprise an elongate slot opening at and
extending along the outer surface, and the marker can com-
prise a metallic rod laterally inserted in said slot.

[0496] In still a further embodiment of the invention, pro-
vided is an implant for disposition in an intervertebral disc
intermediate a pair of opposing vertebra in a spine having a
longitudinal axis, the vertebra initially spaced apart an origi-
nal distance, D,,, prior to disposition of the implant. The disc
includes an annulus, a height, a width, and a nucleus com-
prising nuclear material within the annulus, and having an
initial intra nuclear pressure, P, prior to disposition of the
implant. The implant comprises at least first and second
articulating members movable between a first linear orienta-
tion and a second arcuate orientation. Each articulating mem-
ber includes an outer surface at least including an upper
surface to contact one of the pair of vertebra, and a bottom
surface to contact the other of the pair of vertebra; a height
sufficient when disposed in the nucleus of the disc space to
increase the distance between the vertebra by a distance AD
sufficient to reduce while the vertebra are being separated the
intra nuclear pressure to a pressure less than the initial nuclear
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pressure P; and, a first density. The implant also includes at
least one interlocking elongate slot formed in the outer sur-
face of one of the articulating members and opening at and
extending along said outer surface. The slot diverges inwardly
away from the outer surface, extends at least partially through
the body, and begins at the outer surface to diverge inwardly.
The implant also includes a joint pivotally joining the articu-
lating members, having an upper surface area, and shaped and
dimensioned such that when the articulating members are in
the second arcuate orientation a greater portion of the upper
surface area is exposed than when the articulating members
are in the first linear orientation. The implant also includes a
tubular metallic marker in the slot, the marker having a sec-
ond density greater than the first density.

[0497] In yet still another embodiment of the invention an
implant is provided for indirect decompression of nerves
adjacent a disc space by disposition into an intervertebral disc
space intermediate a pair of opposing vertebra in a spine
having a longitudinal axis. The vertebras are initially spaced
apart an original distance prior to disposition of the implant.
The disc space includes a height, a width, and an initial
pressure prior to disposition of the implant. The implant com-
prises a structure with a top; a bottom; an outer surface to
contact at least one of the pair of vertebrae; at least one
interlocking opening at the outer surface, the opening diverg-
ing inwardly away from the outer surface, extending at least
partially through the body, and beginning at the outer surface
to diverge inwardly; a height sufficient when disposed in the
disc space to increase the distance between the vertebra suf-
ficient to reduce the pressure by an amount less than the initial
pressure; and a first density. The implant also includes a
marker having a second density different than said first den-
sity. The marker can be porous and/or substantially rigid. The
implant can include a rotatable wing. The area of the opening
can be less than the area of the outer surface. The outer surface
can be shaped and dimensioned to interlock at least one of the
pair of vertebrae when the implant is inserted there between.
The implant can be shaped and dimensioned such that when
the implant is disposed intermediate the vertebra the wing is
positioned outside the disc space. The implant can include
fixation means to secure the wing to at least one of the verte-
bra. The implant can open. The implant can have at least two
operative positions. The marker can have a smooth surface
extending across the opening. The implant can include a
plurality of unidirectional parallel interlocking elongate slots.
The openings in the porous marker can be shaped and dimen-
sioned to draw in portions of the pair of vertebrae by negative
pressure. The openings can have a width in the range of about
1 microns to 5000 microns, or 10 microns to 2000 microns, or
25 microns to 1000 micros, or 50 microns, to 500 microns, or
100 microns to 250 microns, or about 150 to 200 microns.

[0498] In a further embodiment of the invention, provided
is a system for indirect decompression of nerves adjacent a
disc space intermediate a pair of opposing vertebra in a spine
of an individual having a longitudinal axis. The vertebra are
initially spaced apart an original distance. The disc space
includes a height, a width, and an initial pressure. The system
comprises an implant structure. The implant structure has a
top; a bottom; an outer surface; a height sufficient when
disposed in the disc space to increase the distance between the
vertebra by a distance sufficient to reduce the pressure by an
amount less than the initial pressure; a first density; and, at
least one marker at least partially filling the implant. The
marker has a density different than the first density. The
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system also includes a detection apparatus positioned with
respect to the spine to produce a display distinguishing the
marker from the implant when the implant structure is dis-
posed in the disc space with the marker. The marker can be
porous. The outer surface can comprise an opening. The
marker can be inserted in the opening.

[0499] Inanother embodiment of the invention, provided is
an improved implant for indirect decompression of nerves
adjacent a disc space by disposition in an intervertebral disc
space intermediate a pair of opposing vertebra in a spine. The
vertebras are initially spaced apart an original distance prior
to disposition of the implant. The space has an initial pressure
prior to disposition of the implant. The implant comprises at
least first and second articulating members movable between
a first orientation and a second orientation. Each member
includes an outer surface atleast including an upper surface to
contact one of the pair of vertebra, and a bottom surface to
contact the other of the pair of vertebra; a height sufficient
when disposed in the nucleus of the disc space to increase the
distance between the vertebra by a distance sufficient to
reduce the pressure on nerves adjacent the disc space to a
pressure less than the initial pressure; and, a first density. The
implant also includes a marker pivotally joining the articulat-
ing members, having an upper surface area, and shaped and
dimensioned such that when the articulating members are in
the second orientation a greater portion of the upper surface
area is exposed than when the articulating members are in the
first orientation. The marker has a second density different
than the first density. The area of the opening is greater than
the area of' the outer surface. The area of said opening can be
equal to the area of the outer surface. The marker can be a
pivot.

[0500] In a further embodiment of the invention, provided
is an improved method of performing spine surgery. The
method comprises the steps of forming an opening in tissue to
access the spine; inserting a cannula having a non-round
cross-section through tissue until the distal tip of the cannula
is positioned adjacent a desired implant location; and, sliding
an implant through the non-round cannula and out of the
distal tip of the non-round cannula to position the implant in
the desired implant location. The step of forming an opening
in tissue can comprise inserting a wire through body tissue;
and, sliding a dilator over the wire. The step of inserting a wire
can comprise inserting a non-round wire. The step of sliding
a dilator can comprise sliding a dilator having a non-round
cross section over the wire. The step of inserting a cannula can
comprise sliding the non-round cannula over the non-round
dilator. The implant can be non-round and the step of sliding
the implant through the non-round cannula can further com-
prise orienting the implant to the non-round cannula shape
and sliding the implant through the non-round cannula to
maintain the orientation of the implant relative to the cannula
during insertion of the implant. The method can further com-
prise the step of orienting the non-round cannula relative to
the desired implant location in order to orient the delivery
orientation of the implant. The non-round cannula can have a
substantially square cross-section and the step of inserting an
implant can comprise inserting an implant having a substan-
tially square cross section through the substantially square
cannula. The step of inserting a non-round cannula can com-
prise sliding the non-round cannula over the dilator. The
method can further comprise the step of removing the wire
and dilator prior to sliding an implant through the non-round
cannula. The method can further comprise the step of remov-
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ing the dilator prior to sliding an implant through the non-
round cannula. The step of sliding an implant can comprise
providing a cannulated implant, mounting the cannulated
implant over the wire, and sliding the implant over the wire
through the non-round cannula. The step of inserting the wire
can comprises a non-round wire. The step of sliding an
implant can comprise providing an implant having a non-
round cannulated opening, and sliding the implant over the
non-round wire such that the implant cannot rotate relative to
the wire. The step of sliding an implant can comprise provid-
ing a cannulated implant having an oval opening, mounting
the cannulated implant over the wire, and sliding the implant
over the wire through the non-round cannula. The step of
sliding an implant can comprise providing an implant having
a first body portion and a second body portion, the first body
portion and the second body portion connected to each other
so that the first and second body portions assume a first
position substantially aligned with each other a second,
articulated position with the first and second body portions
angled relative to each other; and, sliding the implant through
the non-round cannula with the first and second body portions
in the first, substantially aligned position. The step of sliding
the implant through the non-round cannula and out of the
distal tip of the non-round cannula can further comprise piv-
oting the implant into the second, articulated position in the
desired implant location. The step of sliding the implant can
comprise sliding the implant through the non-round cannula
into a position intermediate two vertebrae. This method can
include using an elongate light guide for visualizing or imag-
ing the disc, adjacent vertebras as well as any tissues, such as
the annulus and/or nerves, associated therewith or adjacent
thereto before, during, or after the providing, sliding, dilating,
illuminating, inserting, and removing steps or any other step
in such a medical procedure or inspection thereof. The elon-
gate light guide can be configured as the optical guide unit in
a guide wire configuration or a guide conduit configuration,
such as an optical cannula. Also, this method can include the
use of one or more light wavelengths or one or more dyes for
coloring or contrasting of one or more tissues for visual
differentiation.

[0501] In still another embodiment of the invention, pro-
vided is an improved spinal implant. The implant comprises a
first body portion having a top surface configured and dimen-
sioned to engage a first vertebra and a bottom surface config-
ured and dimensioned to engage a second vertebrae and a first
body portion central opening therethrough; and a second
body portion having a top surface configured and dimen-
sioned to engage the first vertebra and a bottom surface con-
figured and dimensioned to engage the second vertebra and a
second body portion central opening therethough, the first
body portion and the second body portion connected together
at an articulating junction such that the first body portion and
the second body portion articulate bout an axis that is sub-
stantially perpendicular to at least one of the top and bottom
surface of the first body portion. The first body portion and the
second body portion assume a first position substantially
aligned with each other and with the first body portion central
opening and the second body portion central opening aligned,
and a second position with the first body portion and second
body portion disposed at an angle relative to each other
wherein the first body portion central opening and the second
body portion central opening are configured and dimensioned
to receive a wire. The articulating junction can comprise a
hinge. The hinge can be offset from the central axis of the first
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and second body portions. The first and second body portions
can be transparent, semi-transparent, or opaque. The articu-
lating junction can comprise a hinge disposed perpendicular
to and off axis relative to the axis of the first body portion
central opening.

FIGURES

[0502] Turning now to the drawings, which depict the pres-
ently preferred embodiments of the invention for the purpose
ofillustrating the practice thereof and not by way of limitation
of the scope of the invention, and in which like reference
characters refer to corresponding elements throughout the
several views, FIGS. 1 to 5 illustrate a disc revitalization
device constructed in accordance with the principles of the
invention and generally indicated by reference character 100.
[0503] Disc revitalization device 100 includes a housing
having an upper generally semi-oval member 42 and a lower
generally semi-oval member 41. Shaft 59 is mounted on and
inside the housing. The head 30 of shaft 59 includes an hex
opening or indent 31A shaped to contour to and receive
slidably the hexagonally shaped end of an elongate tool used
to turn the head 30 of shaft 59. Unitary master cam 10 is
fixedly secured to the center of shaft 59, along with externally
threaded member 57 and externally threaded member 58.
Member 57 is received by an internally threaded aperture in
member 42A. Member 58 is received by an internally
threaded aperture in member 43A. Conical members 42A and
43A each have a truncated conical exterior shape and have
inner cylindrical openings that can slide along shaft 59 in the
directions indicated by arrows B and C, respectively, when
members 57, 58 rotate and displace members 42A, 43 A along
shaft 59. Members 57 and 58 are oppositely threaded such
that when shaft 59 is turned in the direction of arrow A,
member 57 turns inside conical member 42A and slidably
displaces member 42A along shaft 59 in the direction of
arrow B, and, member 58 turns inside conical member 43A
and slidably displaces members 43A along shaft 59 in the
direction of arrow C.

[0504] When members 42A and 43 A are slidably displaced
along shaft 59 in the direction of arrows B and C, respectively,
the outer conical surfaces of members 42A and 43 A slide over
the arcuate inner surface 11B and 11C of arcuate shells 11 and
11A, respectively, and displace shell 11 upwardly away from
shaft 59 in the direction of arrows D and E and shell 11A
downwardly away from shaft 59 in directions X and Y oppo-
site the directions indicated by arrows D and E.

[0505] Teeth or pins 12 depend outwardly from base 12A
(FIG. 2) and are shown in the refracted positionin FIGS. 2 and
4.Base 12A is mounted inside shell 11 beneath and within the
head 56 of shell 11. Wave spring 13 contacts an undersurface
of head 56 and downwardly displaces base 12A away from
the head 56. Spring 13 therefore functions to maintain teeth
12 housed and retracted in openings 12B. Openings 12B
extend through head 56. When teeth 12 are in the retracted
position illustrated in FIG. 2, edge 88 of master cam 10 is in
the position illustrated in FIG. 2 such that rib 53 engages slot
80 on the bottom of base 12A and prevents base 12A (and
shell 11) from moving laterally in the directions indicated by
arrows J and K in FIG. 2. When, however, a hex tool is used
to rotate head 30 and shaft 59 in the direction of arrow A,
master cam 10 rotates simultaneously with shaft 59 in the
direction ofarrow M (FIG. 1) until rib 53 turns completely out
of slot 80 and smooth cam surface 54 engages and slidably
contours to the arcuate bottom 12C of base 12A. When sur-
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face 54 engages bottom 12C, surface 54 is flush with adjacent
portions of the conical outer surfaces of members 42A and
43A such that bottom 12C of base 12A and bottom 11B of
shell 11 are free to slide laterally in the directions of arrows B
and C over surface 54 and the outer conical surfaces of mem-
bers 42A and 43 A, and such that bottom 12C of base 12A and
bottom 11B of shell 11 are free to rotate or slide in the
direction of arrow M (FIG. 1) and in a direction opposite that
of arrow M over surface 54 and the outer conical surfaces of
members 42A and 43A. This ability of shell 11 and base 12A
to move bidirectionally or multidirectionally (i.e., to move
polyaxially) by sliding laterally (in the direction of arrows J
and K), by sliding forwardly or rotationally (in the direction
of arrow M), and by sliding in direction intermediate said
lateral and forward directions facilitates the ability of device
100 to adapt to movement of a vertebra. In addition, as rib 53
is turned out of and exits slot 80, cam surfaces 81 and 82
contact and slidably displace base 12A upwardly in the direc-
tion of arrow O (FIG. 2) to compress and flatten wave spring
13 and to displace teeth 12 outwardly through openings 12B
such that teeth 12 are in the deployed position illustrated in
FIG. 1.

[0506] As can be seen in FIG. 3, the construction of shell
11A and the base, head 56 A, and teeth in shell 11A is equiva-
lent to that of shell 11, base 12A, and teeth 12.

[0507] InFIG. 3, the end of shaft 59 is slidably received by
aperture 52A formed in member 42A and interlocks with
another portion of shaft 59 (not visible) inside member 42A.
Members 57 and 58 are not, for sake of clarity, illustrated on
shaft 59 in FIG. 3.

[0508] FIG. 6 illustrates the insertion of device 100 in a disc
50. An opening 51 is formed through the annulus 50A and
device 100 is inserted inside the annulus. In FIG. 6, the size of
the opening 51 is greater than normal and is exaggerated for
purposes of illustration. When device 100 is inserted in disc
50, teeth 12 are retracted (FIG. 4). After device 100 is
inserted, the hex end of a tool (FIG. 1A) is inserted in and
engages opening or indent 31A and the tool is used to turn
shaft in the direction of arrow A to outwardly displace shells
11 and 11A and to deploy teeth 12 (FIG. 1).

[0509] Another particular advantage of the invention is that
in many cases it is not necessary to make an opening in disc 50
in order to insert device 100. Device 100 preferably has a
shape and dimension that permit insertion through a pre-
existing rupture in the annulus of a disc 50. The device can be
inserted through the rupture “as is” (i.e., as the rupture exists),
or the rupture can, if necessary, be widened sufficiently to
permit insertion of device 100 through the rupture and annu-
lus into the nucleus area circumscribed by the annulus. When
a device 100 is inserted through a pre-existing rupture—
either by inserting device 100 through the rupture as is or by
widening and increasing the size of the rupture—it is not
necessary to form another opening in the disc annulus.
[0510] FIG. 7 illustrates a surgical instrument 61 being
utilized to insert disc revitalization device 100 in an interver-
tebral disc 50 that is adjacent and intermediate an upper
vertebra 77B and a lower vertebra 78B in the spinal column of
an individual 60. As would be appreciated by those of skill in
the art, individual 60 is normally in a prone position when a
device 100 is inserted in a disc 50.

[0511] One particular advantage of the invention is that in
many cases it is not necessary to force apart the vertebra 778
and 78B bounding a disc 50 in order to insert device 100.
Device 100 preferably has a shape and dimension that permits
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an incision to be made in disc 50 (preferably without cutting
out a portion of disc 50) and the incision to be widened
sufficiently to insert device 100 inside the disc 50. Any
desired method can be utilized to insert device 100 in disc 50.
[0512] One method for inserting device 100 in the interior
of disc 50 is utilized to insert device 100 in the front, back, or
one of the sides of a disc 50 without separating the pair of
vertebra between which disc 50 is sandwiched. This method
may include the step of using a needle to palpate and penetrate
the annulus to the center of the disc. The stylette is removed
from the needle and a guide wire is inserted until the tip of the
wire is in the disc. The needle is removed from the guide wire.
A dilator is placed on the guide wire and is used to enlarge the
opening in the annulus. The wire is removed. A tube is
inserted over the dilator. The dilator is removed. The device
100 is inserted through the tube into disc 50. The tube is
removed. Before the tube is removed, an appropriately
shaped and dimensioned tool 101 (FIG. 1A) can be inserted
through the tube to engage and turn head 30 to outwardly
displace shells 11 and 11A and deploy teeth 12.

[0513] FIG. 8 illustrates a damaged disk 70 that has devel-
oped a convex bulge in portion 74 of the annulus 72. The
bulge generates pressure against the inner portion 75 of the
spinal column 71. The pressure compresses nerves in the
spinal column 71, causing pain. Similar pressure against
nerve roots 77 and 78 can be generated when the annulus
bulges and/or ruptures and material from the nucleus 73 her-
niates through the rupture and produces pressure against spi-
nal column 71 or nerve roots 77 and 78.

[0514] FIG. 9 illustrates one procedure to relieve the pres-
sure caused by bulge 74. A disc revitalization device 76 is
inserted inside the annulus 72 and generates pressure against
the annulus 72 in the direction of arrows S and T that causes
the annulus to lengthen in those directions. When the annulus
lengthens, the middle portions of the annulus tend to be drawn
in the direction of arrows R and Z, narrowing the annulus and
displacing the convex bulge away from the portion 75 of the
spinal column 71. The shape and dimension of device 76 can
be varied as desired to alter the shape of annulus 72, nucleus
73, and disc 70 in any desired manner when device 76 is
inserted in disc 70. While portions of the nucleus 73 and
annulus 72 can be removed to insert device 76, it is preferred
that little, if any, of the nucleus 73 and annulus 72 be removed
during installation of device 76. The principal object of the
invention is, as much as possible, to revitalize a disc 70 so that
the functioning of disc 70 resembles as closely as possible the
functioning of a normal healthy disc, or resembles as closely
as possible the functioning of disc 70 before it was com-
pressed, widened, bulged, herniated, ruptured, or otherwise
damaged. To achieve this object, it normally is desirable to
leave in place as much as possible of the original disc mate-
rial.

[0515] InFIG. 9, portion 74 has taken on a concave orien-
tation. The disc 70 in FIG. 9 has a so-called “C-shape” gen-
erally associated with a normal healthy disc. The C-shape of
disc 70 is produced in part because of the concave orientation
of portion 74, which represents the center portion of the
C-shape. One drawback of the C-shape of disc 70 is that
portions 72A and 72B of disc 70 are, as can be seenin F1G. 9,
adjacent nerve roots 78 and 77, respectively, which makes it
more likely that portions 72A and 72B can, by bulging, by
herniation of the nucleus through a rupture, by adding mate-
rials to the annulus, by inserting devices that widen when
compressed, or otherwise, exert undesirable pressure on
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nerve roots 78 and 77. The embodiment of the invention
illustrated in FIG. 11 minimizes the likelihood of such an
occurrence.

[0516] In FIG. 11, the disk revitalization device 76 is
shaped and dimensioned such that when device 76 is inserted
in disc 70, the inner wall 73A of annulus 72 contacts and
conforms to device 76 such that disc 70 no longer has a
C-shape, but has an oval shape. The outer arcuate wall 73D of
disc 70 becomes convex along its entire length. The oval
shape of disc 70 spaces portions 72A and 72B further away
from nerve roots 78 and 77 and reduces the likelihood that a
bulge or hernia will contact and produce undue pressure on
roots 78 and 77. In the practice of the various embodiments of
the invention described herein, it is not required that disc 70
be manipulated by a device 76 or other means to take on an
oval shape, and it is not required that the normal C-shape of a
disc 70 be dispensed with. It is, however, preferred that disc
revitalization device 76 manipulate a disc 70 such that the
shape of disc 70 tends to change from the normal C-shape and
become more oval, or that at least the section of disc 70 that is
adjacent spinal column 71 and nerve roots 78 and 77 and that
is comprised of portions 72A, 74, and 72B tend to become
more convex and adopt a curvature more comparable to a
portion of an oval.

[0517] It is not believed necessary for a disc revitalization
deviceto contact the inner wall 73A of the annulus 72 of a disc
70 in order for the device to cause the shape of a disc to
change. For example, FIG. 10 illustrates a disc revitalization
device 77A that is inserted in the nucleus 73 of a disc 70 and
that does not contact the inner wall 73A of the annulus 72.
Device 77A is shaped such that it tends to force material
comprising the nucleus 73 to gather and be compressed in
areas 73F and 73G. Such a compression of nuclear material
can generate forces that act in the direction of arrows U and V
and that tend to cause disc 70 to elongate in the directions of
arrows U and V. Regardless of whether a device 76, 77A, 100
contacts the inner wall 73 A of the annulus 72 of a disc 70, it
is preferred that all, or substantially all, of the outer surface of
the portion of the housing 41, 42 that will contact the nucleus
73 or the annulus 72 have a smooth, preferably arcuate, shape
about at least one axis. By way of example, and not limitation,
the surface of a cylindrical is arcuate about one axis. The
surfaces of a sphere or egg are each arcuate about more than
one axis.

[0518] Use of a disc revitalization device 100 is further
described with reference to FIGS. 12 and 13. In FIG. 12,
damaged disc 95 has been compressed between vertebra 90
and 91 and is bulging outwardly through and from the bottom
92 of disc 90 and the top 93 of disc 91. The disc 95 has
ruptured at two locations and herniated material 96, 97 from
the nucleus extends outwardly through the ruptures. In FIG.
12, the bulging of disc 95 outside of vertebra 90 and 91 is, for
sake of simplicity, pictured as being uniform around the
perimeter of the vertebrae. This is not normally the case. The
amount that the disc 95 bulges typically varies with the loca-
tion on the periphery of the bottom 92 of vertebra 90 and top
93 of vertebra 91. Similarly, the herniation of nucleus mate-
rial 96, 97 is, for sake of simplicity, pictured in a generally
uniform spherical shape. This is not normally the case. The
shape of a herniation of nucleus material need not be uniform
or have the shape and dimension of any recognizable sym-
metric geometric figure.

[0519] After device 100 is inserted internally into the
nucleus of disc 95, a tool with a hex end is inserted in opening
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31A and the tool is utilized to turn head 30 in the direction of
arrow A (FIG. 1) to displace and expand shell 11 outwardly in
the direction of arrows D and E, to displace and expand shell
11A of FIG. 2 outwardly in the direction of arrows X andY
and away from shell 11 (FIG. 1), to deploy teeth 12 to engage
aportion of the bottom 92 of vertebra 90 (FIG. 12), to deploy
teeth associated with shell 11A to engage a portion of the top
93 of vertebra 91, and to subject disc 95 to internal traction by
displacing vertebra 90 and/or 91 vertically along axis G in a
direction generally normal to the bottom 92 of vertebra 90 and
to the top 93 of vertebra 91 to increase the separation distance
between vertebra 90 and 91, to increase the height H of disc
95, and to decrease the width W of disc 95. Since a spine is
generally curved along its length, vertebra in the spine are not
stacked one directly on top of the other along a straight
vertical axis. One vertebra usually is slightly canted with
respectto its adjacent vertebra. Nonetheless, the axis G can be
said to be generally normal (with plus or minus 45 degrees) to
the bottom 92 of one vertebra and to the top 93 of an adjacent
vertebra.

[0520] When disc 95 is subjected to internal traction, the
disc 95 often tends to undergo a transformation from the
short, squat, bulged configuration of FIG. 12 to the tall,
retracted configuration illustrated in FIG. 13. The bulged part
of the disc 95 retracts inwardly to a position between verte-
brae 90 and 91 in the same general manner that the bulge 105
in rubber band or string 102 (FIG. 14) refracts inwardly when
the ends of the string 102 are pulled in the directions indicated
by arrows 103, 104 to produce the “taller” (i.e., longer) string
102 illustrated in FIG. 15. When bulge 105 retracts inwardly,
the width W of the disc 95 is reduced.

[0521] Further, when disc 95 takes on the tall refracted
configuration of FIG. 13, the volume of the space inside and
circumscribed by the inner edge 73 A (FIG. 10) of the annulus
(i.e., the space in which material comprising the nucleus 73 is
found) increases because the increase in the height of the
space concomitant with the increase in the height of disk 95
usually offsets and is greater than the decrease in the diameter
or width of the space concomitant with the retraction of the
disk 95. The increase in the volume of the space in which the
nucleus is found generates negative pressure or generates
forces that tend to pull or permit the herniated nucleus mate-
rial 96, 97—that prior to internal traction extended outwardly
through ruptures in the annulus 94 in the manner illustrated in
FIG. 12—to move through the associated disc ruptures and
back into the inner annular space in which nucleus material is
ordinarily found. Increasing the height of and retracting disc
95 also tends to close or partially close ruptures 98 formed in
the annulus 94 (FIG. 13) so that the ruptures often will heal
completely closed of their own accord. Similarly, if an open-
ing has been made through the annulus 94 to facilitate inser-
tion of a disc revitalization device 100, the internal traction of
disc 95 tends to close the opening to facilitate healing of the
opening. Such an incision normally, but not necessarily,
would be vertically oriented in the same manner that annulus
rupture 98 is vertically oriented in FIG. 13.

[0522] The device 100 can be oversized and shaped such
that during internal traction the device 100 prevents the inter-
nal opening (which opening would be bounded by the internal
wall 73A of the annulus) in the annulus of disc 95 from
completely retracting or reducing in size to a particular width
when a disc moves from the bulging configuration of FIG. 12
to the retracted, taller configuration of FIG. 13. When device
100 prevents the internal opening in the annulus from fully
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inwardly retracting or constricting along axes that lie in a
horizontally oriented plane that is generally normal to axis G
in FIG. 13, the annulus and/or nucleus generate and maintain
for at least a while compressive forces against the device 100.
This “tensioning” of the annulus and/or nucleus tends to
anchor the device 100 in position in disc 95, to prevent migra-
tion of device 100, and therefore to produce a unitary, stron-
ger structure comprised of the disc 95 and the “captured” or a
“squeezed” device 100.

[0523] The shape and dimension and constructions of the
disc revitalization device 100 can vary as desired provided
that device 100, when inserted in a disc 95, can be utilized to
separate a pair of adjacent vertebrae 90, 91 the distance nec-
essary during internal traction to obtain the desired retraction
and height increase of a disc 95 intermediate the pair of
vertebrae. It is desirable that device 100 functions to contact
the nucleus and/or annulus of the disc 95 to produce the
desired shape of disc 95, and/or that the device 100 functions
to contact the nucleus and/or annulus ofthe disc 95 to produce
tension in the annulus and/or nucleus because the device 100
prevents disc 95 from fully retracting and causes the nucleus
and/or annulus to squeeze or compress device 100.

[0524] InFIG. 11, one acceptable contour of the portion of
adisc 70 that is closest to nerves 77, 78 and spinal column 71
is the oval convex shape indicated by dashed line 200. A more
preferred contour (than the contour indicated by dashed line
200) is the relatively flat contour depicted by the flat line
representing portion 74 of disc 70. The most preferred con-
tour is the concave contour represented by dashed line 201.
The contour represented by dashed line 201 is most preferred
because it is less likely that any bulge or herniation of disc 70
will press against nerves 77, 78 or against spinal column 71.
It is, of course, preferred that each of the contours 200, 74,
201 of disc 70 be spaced apart from nerves 77, 78 and spinal
column 71 to minimize the likelihood that a portion of disc 70
will contact nerves 77, 78 and spinal column 71. As used
herein in connection with the invention and the claims, a disc
includes atleast fifty percent (50%) of'its original annulus and
may or may not include all or a portion of its original nucleus.
[0525] FIGS. 16 and 17 illustrate a unitary ribbon spring
apparatus constructed in accordance with the invention and
generally indicated by reference character 110. Apparatus
110 includes ends 117 and 118, raised portions or peaks 113
to 115, and teeth 111, 112, 116.

[0526] In use, apparatus 110 is placed in an intervertebral
disc between an opposing pair of vertebrae. Apparatus 110
can circumscribe material in the nucleus of the disc, can
circumscribe material in the annulus of the disc, can circum-
scribe material in the annulus and the nucleus of the disc, or,
when the nucleus or a portion of the nucleus has been
removed, can circumscribe only a small amount of disc mate-
rial or circumscribe no disc material at all. When the vertebrae
are in their normal relatively uncompressed state (as when an
individual is walking slowly, is in a relaxed standing position,
or is reclining) apparatus 110 may contact each of the verte-
brae pair, may contact only one vertebra, or may “float” in the
disc without contacting either of the adjacent vertebrae.
When the vertebrae are compressed, the top vertebra presses
against and flattens elastic peaks 113 to 115, on the first
surface of apparatus 110, in a direction toward the bottom
vertebra. Flattening peaks 113 to 115 causes apparatus 110 to
lengthen inwardly in the manner indicated by arrows 120 and
121. Apparatus 110 may also roll and slide inwardly over the
adjacent vertebrae. If, however, peaks 113 to 115 are suffi-
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ciently compressed, teeth 111, 112, 116, on the second sur-
face of apparatus 110 fixedly engage the bottom vertebra (or
the top vertebra if teeth are provided along the first surface of
apparatus 110) and prevent further movement of apparatus
110 until the opposing vertebrae separate and the compres-
sive force acting on peaks 113 to 115 is released. When the
compressive force is released, apparatus 110 elastically par-
tially or completely returns to the configuration of FIG. 16.
Teeth 11, 112 can completely disengage from the lower (or
upper) vertebra. If teeth 111, 112, 116 remain engaged or
partially engaged with the lower (or upper) vertebra, then
apparatus 110 may only partially return to its configuration of
FIG. 16.

[0527] As noted, flattening peaks 113 to 115 causes ends
117 and 118 to move inwardly in the direction of arrows 120
and 121, respectively. A section of the disc nucleus or other
disc material typically is circumscribed by apparatus 110.
When ends 117 and 118 move inwardly (away from the outer
peripheral edge 72 A (FIG. 21) of annulus 72) in the direction
of arrows 120 and 121 (FIG. 16), ends 117 and 118 tend to
gather disc material (nucleus and/or annular material) by
compressing a portion of the section of the disc nucleus thatis
circumscribed_by apparatus 110. In addition, when ends 117
and 118 move inwardly, they tend to gather disc material by
drawing inwardly portions of the disc that are not circum-
scribed by apparatus 110 but that are contacting or near ends
117 and 118. Gathering disc material and displacing inwardly
portions of the disc reduces the horizontal expansion forces
150 to 153 (FIG. 21) acting on the disc. Compressing appa-
ratus 110 acts to horizontally narrow, inwardly contract, or
un-bulge the disc in the direction of arrows 140-142 to coun-
teract horizontal expansion forces 150 to 153. When portions
of the disc are drawn inwardly, vertical “anti-compression”
forces each acting against a vertebra in the direction of arrows
122 and 123 (FIG. 17) are also generated which tend to offset
aportion of the compressive forces generated against the disc
by the adjacent vertebrae. Vertical anti-compression forces
122 and 123 are generated by apparatus 110 when the disc is
compressed between and by its neighboring pair of vertebrae.
Vertical anti-compression forces 122, 123 tend to increase the
height of the disc and further horizontally narrow, inwardly
contract or un-bulge, the disc. Vertical anti-compression
forces 122, 123 are each generally normal to the bottom
surface 92 of vertebrae 90 or top surface 93 of vertebra 91 in
FIG. 12, 13. Horizontal inward forces 140-143 acting oppo-
site horizontal outward forces 150-153 in FIG. 21 are gener-
ally parallel to the bottom surface 92 of vertebra 90 or top
surface 93 of vertebra 91 in FIG. 12, 13.

[0528] FIG. 18 illustrates insertion apparatus 124 that can
be utilized to implant spring apparatus 110 in a disc. Insertion
apparatus 124 includes hollow channel 125. Apparatus 110 is
housed in the end of channel 125. After the distal end 129 of
channel 125 is positioned adjacent or in an opening in the
annulus 72 in FIG. 19, plunger 126 is displaced in the direc-
tion of arrow 130 to eject apparatus 110 out of distal end 129
and into the disc to the position illustrated in FIG. 19. When
apparatus 110 is inserted in a disc 70, apparatus 110 draws
disc material away from the inner part 75 of the spinal column
71 to reduce the pressure generated on nerves in the spinal
column 71. When apparatus 110 is compressed between a
pair of vertebrae, ends 117 and 118 in FIG. 16 or other
portions of apparatus 110 draw nuclear material or other disc
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material away from the inner part 75 of the spinal column 71
to reduce the pressure generated on nerves in the spinal col-
umn 71. (FIG. 19).

[0529] FIG. 20 illustrates apparatus 110 inserted inside a
disc 70 and intermediate vertebrae 127, 128.

[0530] FIG. 21 illustrates an alternate unitary spring appa-
ratus 130 constructed in accordance with the invention. Appa-
ratus 130, like apparatus 110, includes a first surface with
peaks 131 to 133. Peaks 131 to 133 are, as illustrated in FIGS.
23 and 24, higher toward the inside of apparatus 130 than
toward the outside of apparatus 130. As will be discussed
below, this height or elevation differential causes each peak
131 to 133 to function like a cam when apparatus 130 is
compressed between a pair of vertebra (FIG. 24). Apparatus
130 also includes cylindrical, paddle shaped, spaced apart
ends 137 and 138 and includes members 134 to 136. Each
member 134 to 136 includes a semi-cylindrical bottom sec-
ond surface that rolls and slides over the vertebra contacted by
the semi-cylindrical bottom surface.

[0531] When apparatus 130 is compressed by vertical
forces 147 to 149 generated by a vertebra contacting peaks
131 to 133, peaks 131 to 133 cant inwardly away from the
outer circumference or peripheral edge of the annulus 72A in
the directions indicated by arrows 140 to 142. This inward
canting causes the semi-cylindrical bottom surfaces of mem-
bers 134 to 136 to roll, and/or slide, inwardly in the manner
indicated by arrows 145 and 146. Ends 137 and 138 are also
caused to roll, and/or slide, inwardly in the manner indicated
by arrows 143 and 144. When a vertebra contacts peaks 131
to 133, the vertebra, in addition to causing the peaks to roll
inwardly, also flattens the peaks 131 to 133 to cause a length-
ening of apparatus 130 akin to the lengthening produced in
apparatus 110 in FIG. 16 when the peaks of apparatus 110 are
flattened; and, to cause an inward displacement of ends 137,
138 (FIG. 21) akin to the inward displacement of ends 117
and 118 in the direction of arrows 120 and 121 (FIG. 17).
When apparatus 110 is utilized, teeth 111, 112 on the appa-
ratus dig into a vertebra each time the apparatus 110 is com-
pressed. Consequently, the teeth may damage the vertebra.
Apparatus 130 does not have such teeth. Apparatus 130 only
slides or rolls over the surface of a vertebra. In this respect,
apparatus 130 is sometimes preferred over apparatus 110. The
inward displacement of ends 137, 138 gathers and com-
presses some of the disc material (i.e., nuclear and/or annular
material) thatis circumscribed and enclosed by apparatus 130
and/or that is adjacent ends 137, 138. Such gathering of disc
material produces two additional results.

[0532] First, vertical anti-compression forces 154 and 155
(FIG. 21) are generated which offset to some extent the com-
pression forces generated against the annulus 72 and nucleus
of'the disc. Forces 154 and 155 are generally perpendicular to
the top 93 and bottom 92 of the vertebrae adjacent the disc.
(FIG. 12).

[0533] Second, the portion of disc material gathered and
compressed by apparatus 130 is elastic. The gathered up disc
material produces its own outwardly acting return forces 156,
157 that act on ends 143 and 144 and other portions of appa-
ratus 130 and assist in returning spring apparatus 130 to its
original configuration when the vertebrae adjacent the disc
separate toward their normal relatively uncompressed con-
figuration and release the compressive forces acting on appa-
ratus 130. Similar return forces are generated by compressed



US 2012/0330425 Al

elastic disc material and act on apparatus 110 when apparatus
110 is compressed and gathers elastic disc material. (FIG.
16,17).

[0534] The spring apparatus 160 illustrated in FIG. 22 is
similar to apparatus 130 (FIG. 21), except that semi-cylindri-
cal members 134 to 136 of apparatus 130 comprise—in appa-
ratus 160—cylindrically shaped members 134A to 136A.
Peaks 131A to 133 A are equivalent to peaks 131 to 133 of
apparatus 130. Ends 137A and 138A of apparatus 160 are
equivalent to ends 137 and 138 of apparatus 130. Ends 137A
and 138A can, if desired, be interconnected by a member 161.
The shape and dimension and construction of a spring appa-
ratus utilized in the practice of the invention can vary as
desired.

[0535] The functioning of spring apparatus 130 is further
illustrated in FIGS. 23 and 24. In FIGS. 23 and 24, the disc
that is normally between vertebrae 90A and 91A is omitted
for sake of clarity. Apparatus 130 would ordinarily preferably
be implanted inside the disc between vertebrae 90A and 91A.
FIG. 23 illustrates a portion of apparatus 130 prior to the
vertebrae being compressed together. In FIG. 24, the verte-
brae 90A and 91A have been compressed together and force
148 is acting on the various peaks of apparatus 130, including
the specific peak 131 shown in FIG. 23. Tip 131B of peak 131
is higher than the remainder of the peak and functions as a
cam. When bottom of vertebra 92A presses downwardly in
the direction of force 148 against tip 131B (FIG. 24), peak
131 is displaced and cants inwardly in the direction indicated
by arrow 161, causing the semi-cylindrical bottom surface of
member 130 to tilt and/or slid on the top 93 A of vertebra 91A
in the direction of arrow 162. The inward canting and rolling
or sliding of portions of spring apparatus 130 functions to
gather in and compress nuclear and/or annular disc material
that is circumscribed by apparatus 130. After the vertebra
90A and 91A separate and the compressive force 148 is
released, apparatus 130 elastically returns to its normal ori-
entation illustrated in FIG. 23 and peak 131 and member 136
return to the orientation illustrated in FIG. 23.

[0536] Another spring apparatus 165 of the invention is
illustrated in FIGS. 25 to 27 and includes four mini-towers
166 to 169. The towers 166 to 169 are interconnected by
flexible strips 174 to 177. The construction of each tower 166
to 169 is identical. Tower 166 is illustrated in FIGS. 26 and 27.
Tower 166 include cylindrical plunger 180 slidably received
by hollow cylindrical base 182. Plunger 180 rests on spring
183 mounted in base 182. When a compressive force 181 is
applied to plunger 180, spring 183 is downwardly deflected
and flattened, pushing cupped member 170 away from base
182 and inwardly away from the outer peripheral edge 72A
(FIG. 21) of the disc in which apparatus 165 (FIG. 25) is
implanted. Consequently, when the apparatus 165 is
implanted in an intervertebral disc and bottom 92A of a
vertebrae (FIG. 24) compresses plunger 180 (FIG. 27), mem-
bers 170to 173 (FIG. 25) are inwardly moved and function to
gather up and compress disc material that is within and cir-
cumscribed by apparatus 165.

[0537] A constant tension coil-ribbon spring 185 is illus-
trated in FIG. 28 and includes end 186 and coil 187.

[0538] The intervertebral disc is, for sake of clarity, omitted
from FIG. 29. End 186 of spring 185 is fixedly secured in an
opening 188 formed in vertebra 90A. Coil 187 is positioned
intermediate vertebrae 90A and 91A. When vertebraec 90A
and 91A move toward one another a compressive force 189 is
generated. Force 189 compresses the disc intermediate the
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vertebrae, and compress coil 187 that winds or coils more
tightly in direction 190 and tends to draw inwardly into coil
187 adjacent disc material. When the compressive force 189
is released, coil 187 elastically unwinds to return to its normal
uncompressed state.

[0539] FIGS. 30, 31, 30A, and 31A illustrate another
embodiment of the invention in which a spring apparatus 191
(FIG. 30A) is provided that has the same general shape and
dimension as apparatus 110 (FIG. 16), except that the peak
portions 113, 114, 115 are replaced by portions 192 that bow
inwardly when the apparatus 191 (FIG. 30A) is compressed
in the direction of 194 (FIG. 30, 31). FIGS. 30 and 30A
illustrate apparatus 191 in its normal “at rest” state. FIGS. 31
and 31A illustrate apparatus 191 when it is under compres-
sion and portions 192 have elastically bowed portion 193
inwardly to gather in and compress disc material circum-
scribed by apparatus 191.

[0540] An apparatus 100 (FIG. 1), 76 (FIG. 9), 77A (FIG.
10), 110 (FIG. 16), 130 (FIG. 21), 160 (FIG. 22), 165 (FIG.
25), 185 (FIG. 28), and 191 (FIG. 30A) can be inserted in a
disc in one, two, or more separate pieces that are not inter-
connected and may independently function in the disc. The
spring apparatus and other apparatus described herein may be
utilized in other body in joints and locations other than within
intervertebral discs and between vertebrae in the spine. The
intervertebral disc is an example of a soft tissue compartment
adjoining first and second bones (vertebra) having an initial
height and an initial width. Other joints consisting of a soft
tissue compartment adjoining at least first and second bones
having an initial (vertical) height and an initial (horizontal)
width may include the joints of the hand, wrist, elbow, shoul-
der, foot, ankle, knee, and hip.

[0541] The materials utilized to construct an apparatus 100
(FIG.1),76 (FIG.9),77A (FIG.10),110 (FIG. 16), 130 (FIG.
21), 160 (FIG. 22), 165 (FIG. 25), 185 (FIG. 28), and 191
(FIG. 30A) can vary as desired. Metals and metal alloys are
presently preferred.

[0542] One method for constructing a spring apparatus 110
is illustrated in FIGS. 32 and 33. The first step of the process
is to feed a metal ribbon through stepper collet jaws to articu-
late twists incrementally at a 90 degree orientation with
respect to each other to produce the articulated ribbon 200. In
the second step, the articulated ribbon 200 is formed in
matching dies to produce vertical bends or peaks in horizontal
flat portions of the ribbon. This result is the articulated
“peaked” ribbon 201 shown in FIG. 32. The third step of the
process is to grind or otherwise form teeth in the vertically
oriented sections of the ribbon to produce the articulated
“peaked” toothed ribbon 202 shown in FIG. 32. The fourth
and final step of the process is to roll the ribbon 202 to produce
the annular ring shape of apparatus 110 (FIG. 33).

[0543] Anatomical planes are drawn through an upright
body. These planes include the coronal plane, the sagittal
plane, and the axial plane. FIG. 34 illustrates the general
relationship of anatomical planes with vertebraec 90B, 91B
and disc 70A in the spinal column. The coronal, or frontal,
plane 210 is a vertically oriented plane that is generally par-
allel to the front of an individual’s body. The sagittal plane
211 is a vertically oriented plane that is normal to the coronal
plane and that is parallel to the sides of an individual’s body.
The transverse, or axial, plane 212 is a horizontally oriented
plane that passes through the waist of an individual’s body
and that is normal to the coronal and sagittal planes.
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[0544] The spine has normal curvatures which are either
kyphotic or lordotic. Scoliosis is a deformity of the spinal
column in which the spinal column is curved from its normal
upright orientation laterally in the coronal plane in the direc-
tion of arrow 218 or of arrow 217. Lordosis is a deformity of
the spinal column in which the spinal column is curved from
its normal upright orientation rearwardly in the sagittal plane
in the direction of arrow 216. In contrast to the normal cur-
vatures of the spine, lordosis produces an excessive inward
curvature of the spine. Kyphosis is a deformity of the spinal
column in which the spinal column is curved from its normal
upright orientation forwardly in the sagittal plane in the direc-
tion of arrow 215. Scoliosis, lordosis, and kyphosis can be
accompanied by a rotation 214 of the spine about a vertically
oriented axis 213, and can also be accompanied by undesir-
able movement of the ribs and or pelvis. For example, scolio-
sis often is characterized by both lateral curvature and verte-
bral rotation. As scoliosis advances, vertebrac spinous
processes in the region of the major curve rotate toward the
concavity of the curve. The ribs move close together towards
the pelvis on the concave side of the curve. The ribs are widely
spaced apart on the convex side of the curve. Continued
rotation of the vertebral bodies is accompanied by increases
deviation of the spinous processes to the concave side. The
ribs follow the rotation of the vertebrae. On the convex side,
the ribs move posteriorly and produce a rib hump commonly
associated with thoracic scoliosis. On the concave side, the
ribs are pushed anteriorly and deform the chest. Lordosis can
occur simultaneously with scoliosis, as can kyphosis. Any of
the apparatus previously described herein can, when appro-
priate and desirable, be utilized in the processes described
below in conjunction with FIGS. 35 to 40 to treat deformities
of the spinal column.

[0545] In FIG. 35, cylindrical apparatus 230 is inserted
between a pair 228, 229 of canted, spaced apart panel mem-
bers. When a downward displacement force 231A is applied
to panel 228, panel member 228 pivots about apparatus 230 in
the same manner that a door rotates about its hinge. Panel
member 228 moves about apparatus 230 in a single rotational
direction indicated by arrow 232 such that the outer edge 246
of'panel member 228 moves toward panel member 229. Like-
wise, a displacement force 231B acting against panel member
229 can cause panel member 229 to pivot about apparatus 230
in a single rotational direction indicate by arrow 233. Arrows
232 and 233 each lie in a common plane.

[0546] As is illustrated in FIG. 36, cylindrical apparatus
230 can be utilized to treat adjacent vertebrae that are mis-
aligned or misrotated due to scoliosis, lordosis, kyphosis, or
other causes. In FIG. 36 vertebra 90B is canted from its
normal orientation with respect to vertebra 91B. In its normal
orientation, the bottom 90C of vertebra 90B would be gener-
ally parallel to the top 90D of vertebra 91B. Elongate cylin-
drical apparatus 230 is positioned intermediate vertebrae
90B, 91B adjacent opposing edge portions 220, 221 of ver-
tebrae 90B, 91B, respectively, on the “concave” side of the
misalignment. Edge portions 222, 223 of vertebrac 90B, 91B,
respectively, are on the “convex” side of the misalignment of
the vertebrae. Apparatus 230 may be (1) constructed in any
desired manner, and (2) positioned between vertebrae 90B,
91B in any desired manner and at any desired location ther-
ebetween as long as apparatus 230 functions to improve the
alignment of vertebrae 90B, 91B such that bottom 90C is
more nearly parallel to top 90D and/or such that at least one of
vertebrae 90B, 91B is rotated about a vertical axis 213 in FIG.
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34, to more closely approach its natural position or to more
closely approach another desired position and orientation. By
way of example, and not limitation, when apparatus 230 is
inserted it may (1) only contact top 90D and may or may not
be secured to top 90D, (2) be secured to and only contact
bottom 90C, (3) be positioned further away from edge por-
tions 220, 221 and nearer the center of bottom 90C and top
90D, (4) comprise a spring that is “loaded” and generates a
force 224 that (like force 231 in FIG. 35) acts upwardly
against bottom 90C until edge portions 220 and 221 are a
selected distance apart, or (5) comprise, in contrast to the
spring just mentioned, a solid non-elastic member that func-
tions only as a pivot point like the hinge of a door.

[0547] In FIG. 37, conical apparatus 234 is inserted
between a pair 228, 229 of canted, spaced apart panel mem-
bers. When a downward displacement force 231A is applied
to panel member 228, panel member 228 pivots about appa-
ratus 234 in the same manner that a door rotates about its
hinge. Since, however, there is a space between panel member
228 and the tapered end 239 of apparatus 234, panel member
228 also pivots about the larger end of member 234 such that
end 228 A moves downwardly toward end 239 in the manner
indicated by arrow 237. Consequently, when apparatus 234 is
inserted and force 231A is applied to panel member 228,
panel member 228 moves about apparatus 234 in at least a
pair of rotational directions indicated by arrows 232 and 237.
Likewise, a displacement force 231B acting against panel
member 229 can cause panel member 229 to pivot about
apparatus 230 in at least a pair of rotational directions.

[0548] As is illustrated in FIG. 38, conical apparatus 234
can be utilized to treat adjacent vertebrae that are misaligned
or misrotated due to scoliosis, lordosis, kyphosis, or other
causes. In FIG. 38 vertebra 90B is canted from its normal
orientation with respect to vertebra 91B. In its normal orien-
tation, the bottom 90C of vertebra 90B would be generally
parallel to the top 90D of vertebra 91B. Elongate conical
apparatus 234 is positioned intermediate vertebrae 90B, 91B
adjacent opposing edge portions 220, 221 of vertebrae 90B,
91B, respectively, on the “concave” side of the misalignment.
Edge portions 222, 223 of vertebrae 90B, 91B, respectively,
are on the “convex” side of the misalignment of the vertebrae.
Apparatus 234 may be (1) constructed in any desired manner,
and (2) positioned between vertebrae 90B, 91B in any desired
manner and at any desired location therebetween as long as
apparatus 234 functions to improve the alignment of verte-
brae 90B, 91B such that bottom 90C is more nearly parallel to
top 90D and/or such that at least one of vertebrac 90B, 91B is
rotated about a vertical axis 213 in FIG. 34, to more closely
approach its natural position or to more closely approach
another desired position and orientation. By way of example,
and not limitation, when apparatus 234 is inserted it may (1)
only contact top 90D and may or may not be secured to top
90D, (2) be secured to and only contact bottom 90C, (3) be
positioned further away from edge portions 220, 221 and
nearer the center of bottom 90C and top 90D, (4) comprise a
spring that is “loaded” and generates a force 224 that acts
upwardly against bottom 90C until edge portions 220 and 221
are a selected distance apart, or (5) comprise, in contrast to the
spring just mentioned, a solid non-elastic member that func-
tions only as a pivot point like the hinge of a door.

[0549] InFIG. 39, tapered arcuate apparatus 245 is inserted
between a pair 228, 229 of canted, spaced apart panel mem-
bers. When a downward displacement force 231A is applied
to panel member 228, panel member 228 pivots about appa-
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ratus 245 in the same manner that a door rotates about its
hinge. Since, however, there is a space between panel member
228 and the tapered end 240 of apparatus 245, panel member
228 also pivots about the larger end of member 245 such that
end 228A moves downwardly toward panel member 229 in
the manner indicated by arrow 237. Further, arcuate appara-
tus 245 is shaped to cause panel member 228 to rotate in the
direction indicated by arrow 244 about a vertical axis 243.
Consequently, when apparatus 245 is inserted and force 231A
is applied to panel member 228, panel member 228 moves
about apparatus 245 in at least a pair of rotational directions
indicated by arrows 232 and 237, as well as in a rotational
direction indicated by arrow 244.

[0550] As is illustrated in FIG. 40, tapered arcuate appara-
tus 245 can be utilized to treat adjacent vertebrae that are
misaligned or misrotated due to scoliosis, lordosis, kyphosis,
or other causes. In FIG. 40 vertebra 90B is canted from its
normal orientation with respect to vertebra 91B. In its normal
orientation, the bottom 90C of vertebra 90B would be gener-
ally parallel to the top 90D of vertebra 91B. Tapered arcuate
apparatus 245 is positioned intermediate vertebrae 90B, 91B
adjacent opposing edge portions 220, 221 of vertebrae 90B,
91B, respectively, on the “concave” side of the misalignment.
Edge portions 222, 223 of vertebrae 90B, 91B, respectively,
are on the “convex” side of the misalignment of the vertebrae.
Apparatus 245 may be (1) constructed in any desired manner,
and (2) positioned between vertebrae 90B, 91B in any desired
manner and at any desired location therebetween as long as
apparatus 245 functions to improve the alignment of verte-
brae 90B, 91B such that bottom 90C is more nearly parallel to
top 90D and/or such that at least one of vertebrac 90B, 91B is
rotated about a vertical axis 213 in FIG. 34, to more closely
approach its natural position or to more closely approach
another desired position and orientation. By way of example,
and not limitation, when apparatus 245 is inserted it may (1)
only contact top 90D and may or may not be secured to top
90D, (2) be secured to and only contact bottom 90C, (3) be
positioned further away from edge portions 220, 221 and
nearer the center of bottom 90C and top 90D, (4) comprise a
spring that is “loaded” and generates a force 224 that acts
upwardly against bottom 90C until edge portions 220 and 221
are a selected distance apart, or (5) comprise, in contrast to the
spring just mentioned, a solid non-elastic member that func-
tions only as a pivot point like the hinge of a door.

[0551] An apparatus 230, 234, 245 typically generates a
force 224 acting on a vertebra 90B in at least one of two ways.
If the apparatus 230, 234, 245 is elastic or non-elastic and is
forced between portions 220 and 221, the apparatus 230, 234,
245 at the time it is inserted produces an upwardly directed
force 224 that acts to move portion 220 upwardly and there-
fore tends to cause portion 222 to pivot in the direction of
arrow 226. Or, if the apparatus 230, 234, 245 is clastic or
non-elastic and is not forced between portions 220 and 221,
then when an individual’s spine is compressed, either artifi-
cially or during normal movement of the individual, and a
downward compressive force 235 is generated on vertebra
90B to press vertebra 90B against apparatus 230, 234, 245,
then when portion 220 is pressed against apparatus 230, 234,
245, apparatus 230, 234, 245 produces a counteracting
upwardly acting force 224 that, along with force 235, func-
tions to cause vertebra 90B to pivot and/or rotate about appa-
ratus 230, 234, 245 such that portion 222 pivots in the direc-
tion of arrow 226, or such that vertebra 90B rotates in a
direction 241 about a vertical axis 242 (FIG. 40).
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[0552] InFIGS. 36, 38, 40, the intervertebral disc has been
omitted for sake of clarity. Although apparatus 230, 234, 245
can be utilized when the intervertebral disc is not present, it is
presently preferred in the spirit of the invention that most or
all of intervertebral disc be present and that apparatus 230,
234, 245 be inserted within the annulus of the disc and
between vertebrae 90B, 91B. Consequently, while apparatus
230, 234, 245 functions to correct deformities in the spine,
apparatus 230, 234, 235 also functions to improve the func-
tioning and shape of discs intermediate spinal vertebrae.
[0553] As noted, an intervertebral disc interconnects verte-
bra bones in a spinal column. The disc includes an annulus
and a nucleus. As used herein, the annulus is a hard tissue
compartment that houses soft tissue comprising the nucleus.
Other hard tissue found in the body includes bone, cartilage,
and the capsules located at the end of bones at the joints of the
hand, wrist, elbow, shoulder, foot, ankle, knee, and hip. Soft
tissue in the body includes epithelium, fascia, muscle, fat,
vasculature, and nerves.

[0554] Vasculature and nerves of differing width, or diam-
eter, exist throughout the body. The larger vasculature and
nerves are deemed principal vasculature and nerves. The
lesser vasculature and nerves are deemed minor vasculature
and nerves. As used herein, principal vasculature and nerves
have a width of at least one millimeter (mm).

[0555] An object of many surgical procedures is to produce
an opening in an intervertebral disc or other hard tissue
including cartilage, bone, and the capsules around joints.
During these surgical procedures, the distal end of an instru-
ment often is passed through soft tissue in order to reach the
hard tissue in which the opening is to be formed. Since the
distal end of the instrument often has a sharp tip or cutting
edge that is used to form an opening in the hard tissue, there
is a significant risk that the distal end will cut or pierce
principal vasculature or nerves and produce a serious injury,
possibly a life threatening injury.

[0556] FIG. 41 illustrates a portion 310 of a spinal column,
including vertebrae 314, 315, 315A, and intervertebral discs
311, 312, 313. Principal nerves 316, 317, 318 emerge from
the spinal column. Arrow 319 illustrates a preferred path for
an instrument to travel in order to avoid nerves 316 and 317
and to impinge on the annulus 313A of disc 313. Path 319
may not, however, avoid impingement on a nerve 316, 317 in
the event a nerve 316 happens to be in an unusual position, in
the event disc 313 is squeezed into a bulging configuration
that causes vertebrae 315 and 315 A and nerves 316 and 317 to
move closer together, etc.

[0557] FIGS. 42, 44, 45 illustrate apparatus 321 con-
structed in accordance with the invention and including a
distal end 322 and handle 323. The apparatus 321 can be
configured as an elongate light guide as described herein such
as in a conduit or cannula configuration with an internal
lumen, or it may include an internal lumen to receive an
elongated light guide in a guide wire 324 configuration as
shown FIG. 43. As shown in FIG. 42, the apparatus 321 can
include one or more optical elements 321a, 3215 that include
components of a light guide or light conduit, where optical
element 321q includes optical components to transmit light
and optical element 3215 includes optical components to
receive light so as to be capable of visualization during the
medical procedure. In FIG. 42, the apparatus 340 can include
an internal conduit with a distal opening 340 that allows the
optical guide wire 324 to pass therethrough. FIG. 45 shows a
single optical element 321¢, which can be a bidirectional
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optical element that allows for both light transmission and
reception so as to both shine light and receive light for view-
ing. The optical elements 321qa,b,c can be located at any
position on the distal end, and may be in the center, oft-center,
or on a curved surface.

[0558] During insertion in the body of a patient, apparatus
321 is manually or mechanically oscillated back and forth in
the direction of arrows 3A, oscillated up and down in the
direction of arrows 3B and 3C, oscillated laterally in the
direction of arrows 3E and 3D (FIG. 43), oscillated in a
manner that combines movement in two or more of said
directions 3A to 3E, i.e., the distal end 322 can be moved
along an elliptical or circular path, oscillated radially in and
out in the manner of fingers 365, 366, 368, and 369 in FIG.
47D, and/or oscillated rotationally about the longitudinal axis
of'the apparatus in the manner indicated by arrows 3P in FIG.
47C. Since the purpose of moving end 322 is to produce an
opening in and through tissue, the in-and-out oscillating
movement indicated by arrows 3A (FIG. 42) is preferred and
typically is required even if oscillating movement of end 322
in the direction of arrows 3B and 3C, in the direction of arrows
3E and 3D (FIG. 43), along a circular path, radially, or rota-
tionally is also employed. The frequency and amplitude of
oscillation can vary as desired, as can the force or pressure
applied to handle 323 to press end 322 into tissue 332, 333
toward selected hard tissue 330 (FIG. 44). When passing end
322 through soft tissue, particularly soft tissue where there is
no principal vasculature or nerves. A longer amplitude and
smaller frequency is typically employed. When passing end
322 through hard tissue, a higher frequency and smaller
amplitude typically is preferred. By way of example, and not
limitation, the frequency of radial, linear, or rotational oscil-
lation through soft tissue or hard tissue is greater than or equal
t0 0.1 cycles per minute. The amplitude of oscillation can vary
as desired, but the amplitude of oscillation typically is greater
in soft tissue than it is in hard tissue.

[0559] Apart from forward movement of a distal end 322,
322B to 322E (FIGS. 47, 48, 49, 47B, 47C) caused by oscil-
lation, forward movement of a distal end 322 through soft
tissue in a direction L. (FIG. 47) can vary as desired, but
typically is greater in soft tissue than it is in hard tissue.
[0560] The pressure required for a rounded distal end 322,
322B to 322F to tear or pierce or otherwise injure a principal
nerve or vasculature varies depending on the shape of the tip
of'the end 322, 322B to 322F and on the size and makeup of
the nerve or vasculature, but is readily determined by experi-
mentation so that a surgeon can avoid applying pressure in the
direction of travel L. (FIG. 47), having a magnitude sufficient
to injure a principal nerve or vasculature.

[0561] FIG. 44 illustrates the location of instrument 321
and distal end 322 after end 322 has been oscillated to pass
through epithelium 332, through other soft tissue including
fat, facia, muscle, minor vasculature and nerves, and principal
vasculature and nerves, and through the annulus 330 of disc
313 into the nucleus 331. Since the epithelium 332 can be
difficult to penetrate initially, a small incision can be made in
epithelium 332 to facilitate the passage of end 322 there-
through.

[0562] Theshapeofend 322 isimportant. Various shapes of
end 322 are illustrated in FIGS. 46 to 49, and in FIGS. 47B,
47C, 47D and 47E.

[0563] The distal end 322A in FIG. 46 has a sharp tip, or
point, 332. Distal end 322A is not utilized in the practice of
the invention because tip 332 can readily puncture or cut a
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principal nerve 33 or vasculature. Similarly, a distal end that
includes a cutting edge is not preferred in the practice of the
invention.

[0564] The distal end 322B illustrated in FIG. 47 has a
rounded tip 334 and is a preferred construct in the practice of
the invention. Also, F1G. 47 shows a single optical component
321d, which can represent one or more optical components
that are coupled to optical fibers for transmission and/or
receiving light for viewing the medical procedure. If tip 334
contacts a principal nerve 333 while moving and/or oscillat-
ing in the direction of arrow 3L, it is likely that nerve 333 will
slide off to one of the sides indicated by arrows 3F and 3G. If,
on the other hand, tip 334 contacts nerve 333 “dead on” and
nerve 333 impedes the progress of tip 334 in the direction of
arrow 3L, the surgeon that is manually oscillating instrument
321 will feel the resistance (or a sensor on a machine that is
oscillating instrument 321 will detect the resistance) and can
laterally displace tip 334 in the direction of arrow N or M to
facilitate the movement of nerve 333 in the direction of arrow
3G or F over end 334 so that tip 334 can continue moving in
the direction of arrow 3L. The surgeon increases the certainty
that tip 334 has contacted principal nerve 333 or principal
vasculature by determining the location of tip 34 with a fluo-
roscope, with an endoscope, by direct visualization, by
patient feedback, by an electrical recording of a nerve, by an
alteration of' blood pressure or pulse rate caused by contacting
a blood vessel, or any other desired means.

[0565] The distal end 322C illustrated in FIG. 48 has a
rounded tip 335 and is also a preferred construct in the prac-
tice of the invention. If tip 335 contacts a principal nerve 333
or vasculature while moving and/or oscillating in a direction
toward nerve 33, it is likely that nerve 333 will slide off to one
of'the sides of end 322C indicated by arrows Hand . If, on the
other hand, tip 335 contacts nerve 333 “dead on” and nerve
333 impedes the progress of tip 35, the surgeon that is manu-
ally oscillating instrument 321 (or a sensor on a machine that
is oscillating instrument 321) will detect the resistance and
can manipulate the handle 323 of instrument 321 (FIG. 44) to
laterally displace tip 335 to facilitate the movement of nerve
333 in the direction of arrow 3H or 31 over end 335 so that tip
335 can continue moving past nerve 333. The surgeon
increases the certainty that tip 335 has contacted principal
nerve 333 or principal vasculature by determining the loca-
tion in the patient’s body of tip 335 with a fluoroscope, with
an endoscope, by direct visualization, by patient feedback, by
an electrical recording of a nerve, by an alteration of blood
pressure or pulse rate caused by contacting a blood vessel, or
any other desired means. Once the surgeon determines the
location of tip 335, the surgeon’s knowledge of the normal
anatomy of an individual and/or knowledge of the patient’s
particular anatomy assists the surgeon in determining if a
principal nerve or vasculature has been contacted by tip 335.
[0566] The distal end 322D illustrated in FIG. 49 has a
rounded tips 336, 338 and detent 337 and is also a preferred
construct in the practice of the invention. If tip 336 or 338
contacts a principal nerve 333 while moving and/or oscillat-
ing in a direction toward nerve 333, it is likely that nerve 333
will slide off to one of the sides of end 322D in a direction
indicated by arrow 3K or 3J. If, on the other hand, detent 337
contacts nerve 333 “dead on” and nerve 333 seats in detent
337 and impedes the progress of end 322D, the surgeon that
is manually oscillating instrument 321 will feel the resistance
(or a sensor on a machine that is oscillating instrument 321
will detect the resistance) and can manipulate the handle 323
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of instrument 321 (FIG. 44) to laterally displace distal end
322D to facilitate the movement of nerve 333 in the direction
of arrow 3J or 3K over end 322D so that end 322D can
continue moving past nerve 333. The surgeon increases the
certainty that end 322D has contacted principal nerve 333 or
principal vasculature by determining the location in the
patient’s body of tips 336, 338 with a fluoroscope, with an
endoscope, by direct or indirect visualization such as with the
elongate light guide described herein, by patient feedback, by
an electrical recording of a nerve, by an alteration of blood
pressure or pulse rate caused by contacting a blood vessel, or
any other desired means. Once the surgeon determines the
location of tips 336, 338, the surgeon’s knowledge of the
normal anatomy of a the body of a human being or animal
and/or knowledge of the patient’s particular anatomy, assists
the surgeon in determining if a principal nerve or vasculature
has been contacted by end 322D.

[0567] The spoon-shaped distal end 322E illustrated in
FIG. 47B has a curved paddle surface 356 and a rounded edge
357 and is also a preferred construct in the practice of the
invention. If rounded edge 357 contacts a principal nerve 333
while moving and/or oscillating in a direction toward nerve
333, it is likely that nerve 333 will slide off to one of the sides
of'end 322E. It is preferred that edge 357 contact nerve 333
(or principal vasculature) in the manner illustrated in FIG.
47B with surface 356 generally parallel to the longitudinal
axis 333A of the nerve. If, on the other hand, edge 357
contacts nerve 333 in an orientation in which the spoon sur-
face 356 of FIG. 47B is rotated ninety degrees such that
surface 536 is generally normal to axis 333 A, there is a greater
risk of injury to nerve 333. If edge 357 contacts nerve 333
“dead on” such that nerve 333 impedes the progress of end
322E in the direction of arrow 3X, the surgeon that is manu-
ally oscillating instrument 321 (FIG. 44) will feel the resis-
tance (or a sensor on a machine that is oscillating instrument
321 will detect the resistance) and can manipulate the handle
323 of instrument 321 (FIG. 44) to laterally displace distal
end 322E (FIG. 47B) to facilitate the movement of nerve 333
laterally from edge 357 so that end 322E can continue moving
past nerve 333. The surgeon increases his certainty that edge
357 has contacted principal nerve 333 or principal vascula-
ture by determining the location in the patient’s body of edge
357 with a fluoroscope, with an endoscope, by direct visual-
ization, by patient feedback, by an electrical recording of a
nerve, by an alteration of blood pressure or pulse rate caused
by contacting a blood vessel, or any other desired means.
Once the surgeon determines the location of edge 357, the
surgeon’s knowledge of the normal anatomy of a the body of
a human being or animal and/or knowledge of the patient’s
particular anatomy assists the surgeon in determining if a
principal nerve or vasculature has been contacted by end 22E.

[0568] The distal end 322F illustrated in FIG. 47D includes
a plurality of curved fingers 365, 366, 368, and 369 depicted
in their deployed, open position. The fingers are shown in
FIG. 47E in their normal stowed position adjacent and in
opening 367 formed in distal end 322F of instrument 360. The
opening 367 can host an elongate light guide configured as a
guide wire as described herein. In the stowed position, a
substantial portion of fingers 365, 366, 368, and 369 is drawn
through opening 367 to a position inside hollow cylindrical
body 364. In the stowed position, however, the curved distal
ends of fingers 365, 366, 368, and 369 extend outwardly from
opening 367 in the manner illustrated in FIG. 47D and gen-
erally collectively form an arcuate surface similar to the sur-
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face on the end of an egg. Moving end 361 in the direction of
arrow 3V (FIG. 47E) causes neck 362 to slide into hollow
cylindrical body 364 to displace fingers 365, 366, 368, and
369 outwardly in the direction of arrow 3W. When fingers
365, 366, 368, and 369 are outwardly displaced in the direc-
tion of arrow 3W, they open radially in the directions indi-
cated by arrows 3S, 3Q, 3R, and 3T, respectively, to the
expanded deployed position illustrated in FIG. 47D When
end 361 is released, it moves in a direction opposite that of
arrow 3V and returns to the position illustrated in FIG. 47E,
and, similarly, fingers 365, 366, 368, and 369 move back to
the stowed position illustrated in FIG. 47E. Consequently,
repeatedly manually (or mechanically) pressing end 361 in
the direction of arrow 3V and then releasing end 361 causes
fingers 365, 366, 368, and 369 to oscillate radially in and out
in the directions indicated by arrows 3Q to 3T, and causes
fingers 365, 366, 368, and 369 to oscillate back and forth in
the direction of arrow 3W and in a direction opposite that of
arrow 3W. Rotating distal end 322E in FIG. 47C back and
forth in the directions indicated by arrows 3P causes end 322E
to oscillate back and forth. Continuously rotating end 322E.
Also, practically speaking, causes end 322E to oscillate
because of the flat spoon shape of end 322E.

[0569] FIG. 50 further illustrates the insertion of instru-
ment 340 along wire 324, such as an elongate optical light
guide configured as a guide wire, through epithelium 332 and
other soft tissue 333 toward the annulus 326 of disc 325. FIG.
51 also illustrates instrument 340 slidably mounted on the
wire 324. The configuration of the wire 324 as an elongate
light guide allows for visualization and observation of the
medical procedure during implantation of the implant 380.
FIG. 52 illustrates an instrument 350 that is utilized to insert
animplant 352 in the nucleus 327 of an intervertebral disc 326
(FIG. 43) or to insert the implant 352 in another location in a
body. The implant 350 can be modified with an internal con-
duit that can receive elongate light guide (e.g., configured as
a guide wire) thereghrough to assist with locating the implant
to the proper location as well as implantation and inspection
thereof. The rounded tip of the implant 352 functions in a
manner equivalent to the rounded tips of distal ends 322B
(FIG. 47),322C (FIG. 48), 322D (FIG. 49), 322E (FIGS. 47B
and 47C), and 322F (FIG. 47D) to facilitate the passage
through tissue of the tip of implant 352. An implant 380 (FIG.
51) can have a rounded tip like implant 352, can functionina
manner equivalent to the rounded tips of distal ends 322B,
322C, etc., and can also have an opening formed therethrough
that permits implant 380 to slide or otherwise move along a
wire 324 or other elongate member such as the elongate light
guide in a guide wire configuration. The shape and dimension
of the opening formed through implant 380 can vary as
desired, as can the shape and dimension of the elongate mem-
ber. If an opening of sufficient size exists in tissue and if wire
324 is appropriately oriented, implant 380 may slide along
wire 324 of its own accord under the force of gravity to a
desired location in a patient’s body. Or, a surgeon’s hand or
hands or an auxiliary instrument 350 (FIG. 52) can be utilized
to contact and move implant 380 along wire 324 (FIG. 51) to
adesired location. As utilized herein, a distal end 322B, 322C,
322D, etc. can comprise an instrument that oscillates or oth-
erwise moves through tissue, as can an implant 380. The
combination of an auxiliary instrument 350 (FIG. 52) with a
distal end 322B, 322C, 322D, etc. or implant 380 can also
comprise an instrument as long as the combination functions
in accordance with at least one of the principles of the inven-
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tion and separates tissue, forms an opening in tissue, passes
through tissue, and/or delivers an implant to a selected loca-
tion in a patient’s body. Grasping handle 351 and depressing
member 353 releases implant 352 from instrument 350.
While not illustrated, the features of the elongate light guide
can be also be utilized with the instruments 340 or 350 to
facilitate visualization during the medical procedure and
implantation of the implant 380.

[0570] Forming an opening in tissue with a distal end 322
(FIG. 44) shaped and dimensioned in accordance with the
invention requires the end 322 to produce radial forces that
work to form an opening in tissue. The tapered configuration
of the tips of distal ends 322, 322B to 322F facilitate the
generation of such outwardly acting radial forces. The out-
ward movement of fingers 365, 366, 368, 369 when moving
from their stowed to their deployed position generates such
radial forces. Rotating or oscillating distal end 322E (FIG.
47C) in the manner indicated by arrows 3P also generates
such “opening widening” radial forces. An opening is formed
either by widening an existing opening or by forming an
opening in tissue at a location at which no opening previously
existed. The elongate light guide as described can be used for
visualizing the medical procedure that uses an existing open-
ing or for forming the opening.

[0571] In one method utilized in the practice of the inven-
tion, an implant is utilized to alter the alignment of one or
more vertebra, typically to adjust for misalignment of the
spine. The first step in this method is to determine how a
patient’s spine is misaligned. This is done by taking one or
more X-ray pictures of the spine to determine if the spine or
a portion of the spine is abnormally tilted or bent toward the
front of the patient, is abnormally tilted or bent toward the
back of the patient, is abnormally tilted or bent toward one
side of the patient, is rotated from its normal position about
the vertical axis of the spine, and/or is laterally (horizontally)
displaced from its normal position. When the spine is mis-
aligned, the apex constitutes the vertebra(s) or disc that is
rotated and/or laterally displaced, but that is least tilted from
its normal position. In FIG. 53, vertebrae 401, 402 of spine
400 comprise the apex because both vertebrae generally are
nottilted even though they have been laterally displaced in the
direction of arrow 4A. In FIG. 54, vertebra 403 of spine 404
comprises the apex because vertebra generally is not tilted
even though it has been laterally displaced in the direction of
arrow 4B.

[0572] Lateral displacement of a disc 313 or vertebra 315A
is indicated by arrow 315B in FIGS. 41, 44 and 45. Rotations
of'a disc 313 or vertebra about the longitudinal axis of a spine
is indicated by arrow 315C in FIG. 44. Tilting of a disc 313 or
vertebra 315 A in one particular direction is indicated in FIGS.
41 and 45 by arrow 315D. A disc or vertebra can, of course, tilt
in a variety of directions away from its normal desired orien-
tation in the spine of a patient. In FIG. 53, vertebrae 405 and
406 are tilted away from their normal desired orientation, as
is vertebra 407 and disc 408 in FIG. 54.

[0573] The vertebra at the apex or immediately adjacent an
intervertebral disc comprising the apex is identified. While an
implant can be inserted at any desired location along a
patient’s spine, in the embodiment of the invention currently
under discussion, an implant is inserted in the spine in a
location that is adjacent the end of the vertebra that is at or
closest to the apex. It is preferred, although not require, that
the implant be inserted within an intervertebral disc or portion
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ofanintervertebral disc that is adjacent the end of the vertebra
that is at or closest to the apex.

[0574] The shape of the implant and the particular location
on the end of the vertebra is determined after the particular
misalignment of the spine is determined. For example, if the
vertebrae between which the implant is to be positioned are
tilted with respect to one another such that the disc is com-
pressed in one area and is taller in another area (i.e., the disc
is compressed into a wedge shape), it often is desirable to
position the implant between the adjacent pair of vertebra
near the point of compression of the vertebrae such that the
vertebrae will tend to rotate about the implant so that the
distance between the vertebrae increases at the point of clos-
est approach of the vertebrae and such that the distance
between the vertebrae decreases at the point at which the
vertebrae are spaced furthest apart. If the desired rotation of
the vertebrae about the implant is similar to the movement of
a door about its hinges, then the implant may have a substan-
tially cylindrical shape. If, on the other hand, the adjacent
vertebrae are not tilted with respect to one another, but are
rotated (about the longitudinal axis of the spine), then the
implant may have a tapered or other shape that will produce
rotation of one vertebrae with respect to another. It is possible
that an implant can be shaped and dimensioned to produce
multiple movements of a pair of adjacent vertebrae; for
example, to produce simultaneously both rotation of one or
more vertebra (i.e., rotation about the longitudinal axis of the
spine) and hinge-like pivoting (i.e., pivoting about a horizon-
tally oriented axis that is normal to the longitudinal axis of the
spine). In some cases, it may be desirable to utilize first an
implant that produces only lateral displacement (or rotation
or hinge-like pivoting) and, after the necessary movement of
a vertebra(s) has occurred, to remove the implant and insert
another implant that will produce hinge-like pivoting (or lat-
eral displacement or rotation). This permits spines that are
misaligned in two or more ways to be correct one step at a
time.

[0575] One preferred method of inserting an implant is, as
earlier noted, to slide the implant along a guide wire, which
can be an elongate light guide, to a desired location in an
intervertebral disc and between a selected pair of vertebrae.
The guide wire can be inserted utilizing a needle or any other
desired apparatus or procedure such that the distal end of the
wire is at the desired location in a patient’s body. Typically,
the distal end of the guide wire will be located inside an
intervertebral disc at the location at which it is desired to
deliver an implant.

[0576] FIGS. 55 and 56 illustrate an intervertebral implant
410 constructed in accordance with the invention and includ-
ing vertebrae engaging teeth 411 and 412. U-shaped member
413 includes legs 414 and 415. As will be appreciated by
those of skill in the art, the intervertebral implants illustrated
herein may, if desired, be utilized at other locations in a
patient’s body.

[0577] FIGS. 57 to 61 illustrate an intervertebral implant
415 including upper portion 416 and lower portion 417. Pin
422 of portion 416 pivots in portion 417 and permits portion
416 to rock back and forth in the manner indicated by arrows
4C and 4D in FIG. 58. Portion 416 includes tissue engaging
teeth 418. Portion 417 includes tissue engaging teeth 419.
[0578] FIGS. 62 to 68 illustrate an intervertebral implant
425 including upper portion 426 and lower portion 427. Por-
tion 426 includes spaced-apart tissue engaging circular ridges
428. Portion 427 includes tissue engaging teeth 429.
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[0579] FIGS. 69 to 72 illustrate a unitary implant 435
including inset channels 436, 437 formed to increase in width
beneath outer surface 438 such that channels 436, 437 inter-
lock bone or other material that is placed, packed or grows
into channels 436, 437 and solidifies. The intervertebral
implants illustrated herein can be formed from any desired
material, but presently preferably comprise stainless steel,
titanium alloys, polymers, composites, ceramics, bone, or
another material.

[0580] FIGS. 73 to 76 illustrate a unitary cylindrically
shaped implant 440 with an aperture 441 formed there-
through and with tissue engaging circular ridges 442. The
aperture 441, as well as any aperture, perforation, or other
conduit through an implant, can be configured to slide along
an elongate light guide configured as a guide wire. When
desired, implant 440 can be utilized as a fusion device by
packing aperture 441 with bone or other material that will
fixedly engage and fix in place an opposing pair of vertebrae.
The cylindrical shape of implant 440 facilitates implant 440
being utilized as a hinge between a pair of opposing vertebrae
to cause the vertebrae to pivot about implant 440 to an align-
ment in which the spacing between the vertebrae is more
uniform at all points. Apertures 440A and 440B permit a
guide wire to be slidably inserted longitudinally through
implant 440.

[0581] FIGS. 77 to 80 illustrate a unitary implant 450 with
an aperture 451 formed therethrough and with tissue engag-
ing circular ridges 452. When desired, implant 450 can be
utilized as a fusion device by packing aperture 451 with bone
or other material that will fixedly engage and fix in place an
opposing pair of vertebrae. Apertures 450 A and 450B permit
a guide wire, such as the elongate light guide in the guide wire
configuration, to be slidably inserted longitudinally through
implant 440. Apertures 460A and 460B can be internally
threaded to permit a tool to be removably turned into the
apertures to facilitate insertion of implant 450.

[0582] Implant 440 (FIGS. 72 to 76) and implant 450
(FIGS. 77 to 80) can have tissue engaging ridges along their
entire length.

[0583] FIGS. 81 to 85 illustrate a unitary implant 460 with
tissue engaging teeth 461 and 462.

[0584] FIGS. 86 and 87 illustrate a unitary implant 470
similar to implant 460, but with a reduced height.

[0585] FIGS. 88 and 89 illustrate a unitary implant 471
similar to implant 460, but with a further reduced height.
[0586] FIG. 90 is an exploded view of an implant 480
similar to implant 410 (FIGS. 55, 56) including members 481
and 482 that pivot about cylindrical pin 483 when member
482 is inserted intermediate upstanding arms 486 and 487,
when pin 483 is inserted through apertures 484, 489, and 485,
and, when member 481 is fixedly attached to member 482.
Member 482A is a bearing with a spherically shaped convex
outer surface or edge 497. Hollow cylindrical sleeve 496
includes an inner concave surface that glides over surface 497
such that sleeve 496 can tilt forwardly, rearwardly, and, as
indicated by arrows 498, laterally on bearing 482A. Sleeve
496 can also rotate over surface 497 and around pin 483.
Member 481 is fixedly mounted to sleeve 496 and moves
about bearing 482A simultaneously with sleeve 496. When
implant 480 is being inserted between a pair of vertebrae with
atool 488, the end 489 oftool 488 is preferably shaped to slide
intermediate arms 486 and 487 in the direction of arrow 4R
such that lower edge 481 A bears against upper surface 489A
and prevents member 481, and therefore sleeve 496 from
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moving. Edge 490 bearing against the lower outer surface 491
contributes to stabilizing implant 480. After implant 480 is
inserted between a pair of vertebra, tool 488 is removed in a
direction opposite that of arrow 4R. Tool 488 can take on any
shape and dimension as long as tool 488 prevents, at least in
part, implant 480 (or any desired component(s) of an implant)
from moving while the implant is being inserted at a desired
location in a patient’s body.

[0587] FIGS. 91 and 92 illustrate a unitary implant 492.
[0588] FIGS. 93 and 94 illustrate a unitary implant 500.
[0589] FIGS. 95 to 99 illustrate a portion 501 of an articu-
lated implant.

[0590] FIGS. 100 to 102 illustrate a unitary cylindrical,

ridged, implant 510 which can have tissue engaging ridges
along the entire length of implant 510 and can be rotated or
screwed into position as can implants 440 and 450 (FIGS. 73
to 80).

[0591] FIGS. 103 and 104 illustrate a unitary stepped
implant 520.

[0592] FIGS. 105 to 109 illustrate a unitary implant 530.
[0593] FIGS. 110 to 112 illustrate an articulated implant

540 including portions 501 (FIGS. 95-99) and 502 hinged
together by pin 503. Pin 503 is offset, or positioned, such
when implant 540 is in the aligned orientation illustrated in
FIG. 111 and is pushed in the direction indicated by arrow SA
in FIG. 110, portion 501 pivots about pin 503 in the direction
indicated by arrow 5B. This enables implant 540 to follow a
curved path of travel. When implant 540 is inserted to a
desired location intermediate a pair of vertebrae, it presently
preferably travels along a guide wire, such as an elongate light
guide configured as a guide wire, to said desired location.
Cylindrical apertures 503 and 504 formed through portions
502 and 501, respectively, slidably receive and slide along the
guide wire. Apertures 503 and 504 also function to maintain
implant 540 in the general alignment illustrated in FIG. 111
while implant 540 slides along the guide wire. Once, how-
ever, implant 540 exits the distal end of the guide wire, uti-
lizing any method or instrument to push implant 540 in the
direction indicated by arrow 5A causes portion 501 to pivot in
the direction of arrow 5B such that implant 540 can move a
curved path of travel. This often is desirable when it is desired
to move implant 540 along a curved path of travel intermedi-
ate a pair of adjacent and opposing vertebrae.

[0594] FIGS. 113 to 116 illustrate a unitary implant 550.
[0595] FIGS. 117 to 120 illustrate a unitary implant 560.
[0596] FIGS. 121 to 124 illustrate a unitary implant 570.
[0597] FIGS. 125 to 129 illustrate a unitary implant 580

with an aperture 581 formed therethrough to slidably receive
a guide wire

[0598] FIG. 130 is an exploded perspective view of the
implant of FIGS. 57 to 61.

[0599] FIGS. 131 to 136 further illustrate a component 416
of the implant of FIG. 130, including a cylindrical aperture
416 A formed therethrough. The aperture can, as indicated by
aperture 4168 in FIG. 136, be oval shaped (along with pin 422
in FIG. 148) to prevent component 416 from rotating on pin
422.

[0600] FIGS. 137 to 140 further illustrate a component 421
of'the implant of FIG. 130, including apertures 420 and 421 A
formed therein. Aperture 420 slidably receives the distal end
420A of a tool 420B (FIG. 149). End 420A bears against or
otherwise engages pin 422 to stabilize the implant and pre-
vent the components from tilting or otherwise moving while
the implant is inserted. Once the implant is inserted, end 420A
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is removed and the implant components and pin are free to
cant, tilt, or move as designed.

[0601] FIGS. 142 to 145 further illustrate a component 417
of the implant of FIG. 130 and of the implant 415 (FIGS. 57,
60, 61), including aperture 417A formed therethrough and
including socket 417C (FIG. 141) shaped to receive foot 424
of pin 422 (FIG. 130).

[0602] FIGS. 146 to 148 further illustrate the pin 422 and
foot 424 utilized in the implant of FIG. 130.

[0603] FIG. 149 further illustrates the implant of FIG. 130
assembled. Member 421 rocks back and forth in the manner
indicated by arrows 4E on the peaked surface 417S of mem-
ber 417. Member 416 rocks back and forth in the manner
indicated by arrows 4C and 4D on the peaked surface 4218 of
member 421. Member 416 rocks in directions transverse the
directions in which member 421 rocks. Members 416 and 421
can also rock in directions intermediate arrows 4C, 4D, and
4E. Pin 422 can be sized to be slightly smaller in diameter
than the apertures 417A, 421A, and 416 A (FIG. 130) so that
there is slack or “play” and pin 422 can tilt short distances in
apertures 417A, 421A, and 416A in directions 4F, 4G, 4H,
and 41 (FIG. 149), allowing member 421 to slide over peaked
surface 417S and allowing member 416 to slide over peaked
surface 421S. One advantage of the implant of FIG. 149 is that
it can be constructed to minimize or prevent rotation in the
directions indicated by arrows 47T and 4U about pin 422 by
utilizing peaked surfaces 417S and 421S. Another way this
can be accomplished is by utilizing, as earlier noted, an oval
pin 422 and aperture 416B (FIG. 136) that is shaped to receive
the oval pin (or oval portion of the pin 422). Any other desired
construction can be utilized to achieve such a limitation of
rotation while still permitting members 416 and 421 and pin
422 to tilt or slide in any various desired directions 4C, 4D,
4E, 4F to 41, etc. Limiting rotation of an implant helps mini-
mize wear of and facilitates protection of the spine, especially
the facet joints 310Z (FIG. 41).

[0604] FIGS. 150 to 160 illustrate an alternate implant 600
including a base 601 with apertures 605 to 608 (FIGS. 157,
159), including a rocker member 602 with aperture 604 (FIG.
153), and including a pin 603 that extends through apertures
605, 604, and 606 to permit member 602 to pivot on pin 603
in the manner indicated by arrows 6 A (FI1G. 150). Pin 603 can
be sized slightly smaller in diameter than aperture 604 so that
there is slack or “play” and rocker member 602 can move in
the direction of arrows 6B, 6C or in any desired direction
(FIG. 151). Pin 603 can also be attached to a bearing 482A
(FIG. 90) fixed within rocker member 602 to allow motion in
the direction of and intermediate to the directions indicated
by arrows 6A, 6B, and 6B. Opening 607 in base 601 (FIG.
157) is constructed to minimize or prevent rotation of rocker
member 602 in the directions indicated by arrows 6C (FIG.
151). Any other desired construction can be utilized to
achieve such a limitation of rotation while still permitting
member 602 and pin 603 to tilt or slide in any various desired
direction. Limiting rotation of an implant helps minimize
wear of and facilitates protection of the spine.

[0605] FIGS. 161 to 163 illustrate an implant 620 similar to

implant 600. Implant 620 includes a base 601A and a rocker
member 602A pivotally mounted in based 601 A on a pin 621.

[0606] FIG. 164 illustrates an implant 630 includes an
upper shell that can tilt or cant in directions indicated by
arrows 7B, 7C, 7D, or in directions intermediate arrows 7B,
7C and 7D. The “football” shape is desirable for insertion into
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an intervertebral disc because, among other things, it can help
minimize invasive surgical procedures.

[0607] When an implant is inserted by sliding or moving
the implant through a hollow guide member, the guide mem-
ber can be shaped and dimensioned (for example, the guide
member can be shaped to have a triangle, square, rectangle,
pentagon, or other polygon inner opening and the outer sur-
face ofthe implant can have a corresponding shape) to engage
the implant to prevent the implant from rotating in the guide
member while the implant in inserted through the guide mem-
ber. A guide member can detachably engage an implant by
turning or threading into an opening formed in the implant, or
by any other desired means or construct. The guide member
can be hollow with an internal conduit through which the
implant slides. Also, a push member can be operably coupled
with the implant in order to push the implant through the
internal chamber of the guide member. The elongate light
guide can be used to inspect the implant after implantation
and the structures adjacent to the implant and detachment for
the guide member.

[0608] Forming openings onimplants that expandin size as
the opening moves away from the outer surface of the implant
is preferred because such openings are believed to tend to
draw viscoelastic cartilage, bone, disc nucleus, disc annulus
tissue and other material into such openings and to permit the
tissue or other material to expand, creep, or otherwise move
into the openings such that the material tends to interlock with
the openings. Tissue ordinarily moves into openings 655A,
655 (FIG. 168) because the tissue is continuously or intermit-
tently compressed against an implant and is caused to creep or
flow into the openings. Tissue can also be scraped into an
opening 655A, 655 when an implant moves transversely over
tissue and a tooth edge or other portion of the implant moves
transversely over tissue surface and causes tissue from the
surface to move into the opening. Such “scraping” can some-
times occur simultaneously with the implant being com-
pressed against the tissue, which facilitates the ability of a
tooth edge or other portion of an implant to scrape tissue into
an opening.

[0609] FIGS. 165 to 170 illustrate an intervertebral implant
650 utilized to translate laterally a vertebra, or possibly an
intervertebral disc, with respect to an adjacent vertebra. The
individual components of implant 650 are most readily appar-
ent in FIG. 170, and include a base 652, a translation member
651 shaped to slide over base 652, and a rotatable screw
member 653 for laterally displacing member 651 in the direc-
tion of arrow 6R (FIG. 171). Internally threaded nut 661 is
mounted orthogonal opening 658 formed in base 652. Hex-
agonal opening 654 is formed in the head of member 653. Leg
662 extends through opening 660, through opening 658,
through opening 657 in foot 656, and into aperture 659.
Openings 659, 657, and 660 are not internally threaded. A
metal ring (not shown) extends around leg 662 inside opening
658 and adjacent opening 660 to secure leg 662 and maintain
leg 662 inside opening 658 when member 653 is turned in the
direction of arrow 6N (FIG. 170). A portion of leg 662 is
externally threaded such that turning the head of member 653
in the direction of arrow 6N with an Allen wrench inserted in
opening 654 (or by any other desired means) causes internally
threaded nut 661 to move along externally threaded member
662 in the direction of arrow 6T such that nut 661 bears
against foot 656 and displaces foot 656 and translation mem-
ber 651 in the direction of arrow 6R (FIG. 171). The presently
preferred “starting position” of member 651 is illustrated in
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FIG. 171, although, as would be appreciate by those of skill in
the art, the “starting position” of member 651 can correspond
to the position illustrated in FIG. 165 and member 651 can be
moved from the position of FIG. 165 to the position shown in
FIG. 171. When, however, member 651 is displaced from the
beginning position illustrated in FIG. 171 in the direction of
arrow 6R, member 651 functions to displace simultaneously
in the direction of arrow 6R a vertebra V1 that is contacted and
engaged by member 651. While vertebra V1 is transversely or
laterally displaced in the direction of arrow 6R, the adjacent
vertebra V2 contacted and engaged by base 652 can remain
substantially fixed, or, vertebra V2 can be transversely dis-
placed in the direction of arrow 6M while vertebra V1 moves
in the direction of arrow 6R, or, vertebra V1 can remain
substantially stationary and not move in the direction of arrow
6R while vertebra V2 moves and is transversely displaced in
the direction of arrow 6M.

[0610] Implant 650, as do various other implants illustrated
in the drawings herein, includes teeth which function to
engage vertebra surfaces contacted by the implant. These
teeth are typically illustrated herein with interlocking open-
ings 655A (FIG. 168) formed therebetween that have an
arcuate cross-section profile. The width of these interlocking
openings increases in at least one direction or dimension as
the distance from the outer surface(s) of the implant 650
increases. The shape and dimension of such interlocking
openings can vary as desired and can, for example, have a
trapezoidal 655 cross-sectional profile instead of an arcuate
profile. The width of openings 655A, 655 need notincrease in
one or more dimensions as the distance traveled into the
openings increases. The width can actually instead remain
constant or can actually decrease. Itis, as noted, preferred that
the width increase so that the openings tend to interlock with
tissue that enters and expands into the openings. While not
specifically shown or illustrated, the implant 650 can have a
longitudinal opening 655A that can extend across the length
of the implant 650, either only on one side, both sides, or a
plurality of sides relative to a longitudinal axis. The longitu-
dinal opening 655A can be used for engaging the adjacent
vertebras as described. The one or more longitudinal open-
ings 655A (and or grooves that can function to steer or direct
the implant) can also serve as a conduit for the elongate light
guide configured as a guide wire. The internal conduit of the
guide member may also include rails or other features that
provide guides the one or more longitudinal openings, which
can provide for the implant 650 to rotate with the guide
member. A push member can be used to push the one or more
longitudinal openings 655A along the guides.

[0611] FIGS. 172t0177 illustrate an intervertebral implant
670 utilized to translate laterally a vertebra, or possibly an
intervertebral disc, with respect to an adjacent vertebra. The
individual components of implant 670 are most readily appar-
ent in FIG. 172, and include a base 672, a translation member
671 shaped to move pivotally and transversely with respect to
base 672, and a rotatable screw member 677 for actuating
member 671 to move in the direction of arrow 6U (FIG. 177)
when member 677 is turned in the direction of arrow 6V (FIG.
177) by an Allen wrench inserted in hexagonally shaped
socket 678 (FIG. 174). Member 671 includes platform 673
with a plurality of tissue engaging teeth formed thereon. The
upper end of leg member 674 is pivotally connected to plat-
form 673 by pin 675 (FIGS. 172, 177). The lower end of leg
member 674 is pivotally connected to base 672 by pin 679
(FIGS. 172, 177). Member 677 includes an externally
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threaded leg similar to leg 662 of implant 650 (FIG. 170). The
externally threaded leg of member 677 extends into an open-
ing formed in T-shaped member 676 such that turning mem-
ber 677 in the direction of 6V when implant 670 is in the
starting orientation illustrated in FIG. 177 displaces member
676 laterally in the direction of arrow 6P (FIG. 177). When
member 676 moves laterally or transversely in the direction
of'arrow 6P, member 676 bears against and displaces leg 674
in the direction of arrow 6P such that leg 674 and platform 673
upwardly pivot in the direction of arrow 6U (FIG. 177).

[0612] When platform 673 is displaced from the beginning
position illustrated in FIG. 177 in the upward arcuate direc-
tion of travel indicated by arrow 6U (FIG. 177), platform 673
functions to displace upwardly and laterally in the direction of
arrow 6U a vertebra V3 that is contacted and engaged by
member platform 673. While vertebra V3 is upwardly and
laterally displaced in the direction of arrow 6U, the adjacent
vertebra V4 contacted and engaged by base 672 can remain
substantially fixed, or, vertebra V4 can be transversely dis-
placed in the direction of arrow 6 W while vertebra V3 moves
in the direction of arrow 6U, or, vertebra V3 can remain
substantially stationary and not move in the direction of arrow
6U while vertebra V4 moves and is transversely displaced in
the direction of arrow 6W. How implant 670 transversely
moves vertebrae V3 and V4—and how implant 650 trans-
versely moves vertebrae V1 and V2—depends on a number of
factors including the configuration of the patient’s spine, the
position of the patient, the position of the implant intermedi-
ate the adjacent pair of vertebrae, etc.

[0613] When member 676 displaces arms 674 in the direc-
tion of arrow 6P, arms 674 continue to pivot about pin 679
until arms 674 nest in and are stopped by U-shaped opening
680 formed in base 672 (FIGS. 172, 173, 177). Platform 673
or vertebra V3 can, if desired, pivot in the directions indicated
by arrows 7R (FIG. 172) on pin 675 when platform 673 is in
the fully displaced position illustrated in FIG. 172.

[0614] FIGS. 178 and 179 illustrate an instrument con-
structed in accordance with the invention and generally indi-
cated by reference character 760, which can include an one or
more optical components 3214 that are each configured to
include features of the elongate light guide described herein.
The distal end 722F includes a rounded tip 765 shaped to be
oscillated in and out in directions parallel to the longitudinal
axis of instrument 760 in order to facilitate the passage of tip
765 through tissue. Tip 765 includes slot 767 formed therein.
Hollow tubular member 764 houses cylindrical member 762
such that member 762 can slide back and forth in member
764. The distal end (not visible) of cylindrical member 762 is
provided with a blade 768 (FIG. 179). Blade 768 includes
cutting edge 769. In FIG. 178, blade 768 is in a stowed
position inside the distal end 722F of member 764 and is not
visible. In FIG. 179, member 762 and blade 768 have been
displaced in the direction of arrow 7W and blade 768 has slid
through opening 767 to a deployed position shown in FIG.
179. The shape and dimension of blade 768 and tip 765 can
vary as desired. Blade 768 and member 762 are moved
between the stowed position of FIG. 178 and the deployed
position of FIG. 179 by displacing end 761 in the direction of
arrow 7V (to move blade 768 from the stowed to the deployed
position) and in a direction opposite that of arrow 7V (to move
blade 768 from the deployed to the stowed position). In one
mode of operation of instrument 760, tip 765 is, with blade
768 stowed, oscillated back and forth in directions parallel to
arrow 7V in order to pass tip 765 through tissue to a desired
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location in an individual’s body. Once tip 765 is at the desired
location, end 761 is displaced to form an incision in tissue
adjacent tip 765. To form an incision, blade 768 can be dis-
placed in the direction of arrow 7W into tissue while member
764 is held in fixed position. Or, after blade 768 is deployed,
member 764 and blade 768 can be moved simultaneously to
form an incision in tissue. Instrument 760 can be used to make
an incision in any tissue in the body such as skin, blood
vessels, nerves, organs, joints, etc. One advantage of instru-
ment 760 is that blade 768 can be safely passed among people
when blade 768 is in the stowed position and also when not in
use.

[0615] Inthe eventhollow member 764 is intended to house
an implant that slides through member 764 to a desired loca-
tion in an individual’s body, the inner channel in member 764
and opening 767 through which the implant slides can have an
orthogonal or other shape or configuration (as can the
implant) that engages the implant and prevents the implant
from rotating inside member 764 about the longitudinal axis
of member 764. The inner channel can also include on optical
fiber and/or other optical components 3214 of an elongate
light guide for visualization of the medical procedure. In this
fashion, the physician utilizing member 764 can more readily
determine the orientation of the implant once the implant
exits the distal end of member 764 into a patient’s body. If the
member 764 is not rotated (about the longitudinal axis of
member 764) while the implant is being inserted in a patient’s
body, then the orientation of the implant therein remains the
same (i.e., the implant does not rotate inside member 764
about the longitudinal axis of member 764) while the implant
slides therethrough.

[0616] Similarly, if an implant has an opening formed
therethrough that permits the implant to slide down the out-
side of member 764, of a wire, etc., the opening formed
through the implant and/or the shape and dimension of the
outside of member 764 or the wire prevent the implant from
rotating about the longitudinal axis of member 764 or of the
wire while the implant slides therealong. This enables a sur-
geon to more readily ascertain the orientation of the implant
once the implant passes into a patient’s body. If either mem-
ber 764 or the wire is not rotated while the implant is being
inserted into a patient’s body, then the orientation of the
implant thereon remains the same while the implant slides
therealong.

[0617] The position of member 764 or of an implant may
also be verified by direct visualization, arthroscope, endo-
scope, an elongate light guide either combined or separate
from member 764, any illuminated light source, fluoroscope,
x-ray, camera, video recording, patient feedback, electrical
stimulation, ultrasound, or any other desired means.

[0618] FIGS. 69 to 72 illustrate an implant 435 provided
with openings 436, 437 having a width that initially expands
as the distance from the outer surface of the implant increases.
As is illustrated in FIG. 71, these openings can be packed or
filled with a composition that forms a tooth 700 that engages
or penetrates tissue. The composition of tooth 700 can vary as
desired. Tooth 700 need not be, but is preferably substantially
rigid. Tooth 700 can be porous to facilitate the ingrowth of
tissue from a patient’s body and/or resorb over time. In one
application, tooth 700 is formed from bone, in which case
tooth 700 may fuse with similar tissue in a patient’s body.
[0619] Another tooth 701 illustrated in FIG. 71 and
includes an outwardly extending tip that functions to pen-
etrate and interlock with tissue in a patient’s body. If tissue in
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a patient’s body is pressed against the tip of tooth 701, or
vice-versa, the tissue may flow or move around and envelop
the tip of tooth 701. Tooth 700, 701 can comprise an integral
part of an implant and need not consist of a separate compo-
sition that is added to the implant. For example, implant 435
can be cut from a block of stainless steel or any other desired
material and include the outwardly extending part of tooth
701, in which case opening 437 would not exist. The shape
and dimension of teeth 700 and 701 can vary as desired. In
one embodiment of the invention, an implant includes one or
more teeth 700, 701 shaped like the keel of a boat.

[0620] To facilitate inserting implant 435, openings 436,
437 can be filled with a composition that remains flush,
extends outward from, or is partially recessed from the outer
surface of implant 435. At least partially filling openings 436,
437 may prevent implant 435 from “hooking” or catching on
tissue when implant 435 is inserted. Openings 436,437 can be
filled with cement or other bonding materials that are press fit
or injected from within or around implant 435.

[0621] As would be appreciated by those of skill in the art,
the various implants described herein can be inserted in any
desired joint in a patient’s body or at any other desired loca-
tion ina patient’s body, including but not limited to a patient’s
jaw in connection with the insertion of dental implants or
other dental work. Other such joints, by way of example and
not limitation, include facet joints, intervertebral discs, and
interspinous process joints in the spine.

[0622] The floating implant 770 of FIG. 180 includes a flat,
football-shaped platform 771 that tends to float on tissue and
to ameliorate subsidence of the implant in the tissue. Teeth
772 extend outwardly from platform 771. Openings 773 are
formed intermediate adjacent teeth 772. The width of an
opening 773 initially increases as the distance into the open-
ing 773 increases and the distance away from outer surface(s)
774 increases. For example, opening 773 initially expands as
the distance into opening 773 and away from surface 774
increases. Platform 771 can have any shape or dimension and
may be “bean” or “C” shaped to contour to vertebral bones.
Platform 771 may be configured to resist subsidence in tissue
after removal of a prior implant and/or tissue. Floating
implant 770 can be used in revision surgery or to fill substan-
tial defects within the spine. Teeth 772 can be configured as an
arcuate concave surface above and below platform 771 to
conformto adjacent vertebra. Teeth 772 can have any shape or
dimension.

[0623] FIG. 184 illustrates an orthogonal implant system in
which a wire 780, such as an elongate light guide configured
as a guide wire, is first inserted in a direction indicated by
arrow 7P into a body to position end 780A at a selected
location in or at ajoint or at another location in the body. After
end 780A is positioned at the selected location, dilator 781 is
slid over wire 780 in the manner indicated by arrow 7Q.
Elongate, longitudinal, cylindrical channel 782 formed
through dilator 781 slides over wire 780. Tip 781 A of dilator
781 is used to form or expand the size of an opening in the
body. Tip 780A, 781 A can be orthogonal, round or any shape
or dimension. Wire 780 or dilator 781 can be used to manipu-
late and position tissue such as a displaced intervertebral disc
and/or misaligned vertebra. Cannula 783 is slid over dilator
781 in the manner indicated by arrow 7R until edge 785 is at
adesired location adjacent or in the opening formed by dilator
781. In one aspect, cannula 783 can be configured as an
elongate light guide that includes an internal lumen or inter-
nal conduit for operating as described, and also allowing for
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transmitting and receiving light for visualization of the medi-
cal procedure. Here, an implant with an internal conduit run-
ning from one end to another can be slide along an elongate
light guide configured as a guide wire 780 and/or through a
cannula 783, optionally configured as a hollow elongate light
guide. Hollow, orthogonal channel 784 in cannula 783 is
concentric to and slides over the orthogonal outer surface of
dilator 781. Driver 786 is slide over dilator 781 until end 788
contacts end 789 of cannula 783. Hollow, orthogonal channel
787 in driver 786 is concentric to and slides over the orthogo-
nal outer surface of dilator 781. A hammer or other instrument
is used to strike cap 790 in the direction of arrow 7T to drive
cannula 783 to a desired location. Driver 786 is removed from
dilator 781. Dilator 781 is removed. Wire 780 can also, if
desired, be removed or can remain in cannula 783. An implant
is inserted in end 789 and slid through channel 784 and out the
lower end of channel 784 into the body. If wire 780 is left in
cannula 783, the implant can, as previously shown, include an
opening formed therethrough that permits the implant to slide
down wire 780. Alternatively, the cannula 783 is removed,
and the implant is slide down wire 780. When an implant is
slid through channel 784, the implant is preferably shaped
and dimensioned such that is cannot rotate about the longitu-
dinal axis of cannula 783 (or rotate about a wire 780) while
sliding through channel 784. In FIG. 184, the longitudinal
axis of cannula 783 is parallel to and coincident with arrow
7S. The combined lengths of driver 786 and cannula 783
exceed the length of wire 780 or dilator 781 so that striking
cap 790 does not function to contact end 780B or end of
dilator 781 and drive wire 780 into the body.

[0624] The orientation of an implant inserted into the body
using the implant system in FIG. 184 need not be restricted to
prevent rotation. For example, a threaded cylindrical implant
may be rotated within the implant system in FIG. 184 to
facilitate insertion within the body. The instruments and
implant described herein—including but not limited to instru-
ment 760 (F1G. 178), the implant system in FIG. 184, implant
435 in FIGS. 69-72, and/or implant 770 in FIGS. 180 to
183—can be transparent, semi-transparent, or opaque to con-
trol the amount of light, x-ray, ultrasound, current, etc. used to
determine the position of the instrument and/or implant.

[0625] An alternate construction of dispensing end 322F of
instrument 360 (FIG. 47E) is illustrated in FIG. 185 and
includes fingers 369A and 365A. Each finger 365A, 369A
includes a flat surface 369B that engages a flat surface 352B,
352C on an implant 352A to prevent the implant 352A from
rotating about the longitudinal axis of body 364 (FIG. 47E).
The shape and dimension of body 364 can vary as desired and
can, by way of example and not limitation, take on the
orthogonal shape of drive 786 in FIG. 184. Fingers 369A,
365A (FIG. 185) deploy and release implant 352A in a man-
ner similar to fingers 365, 366, 368, 369 in FIG. 47D.

[0626] Implant 650A illustrated in FIG. 186 is an alternate
configuration of the implant 650 illustrated in FIGS. 165 to
170. Implant 650A is generally used to separate a pair of
vertebra V3, V4. In contrast, implant 650 is intended to lat-
erally translate a pair of adjacent vertebra. Implant 650A is
similar in construction and operation to implant 650 except
that translation member 651 A can include a smooth, and not
serrated, upper surface 651B. Upper surface 651B can also be
shaped or formed to permit surface 651B to slide smoothly
inwardly over vertebra V3 in the direction of arrow X8, and to
cause surface 651B to engage vertebra V3 and resist move-
ment of surface 651B over vertebra V3 if surface 651B is,
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after being inserted intermediate vertebrae V3 and V4, dis-
placed in a direction opposite that of arrow X8.

[0627] In use, base 652 is placed atop vertebra V4 in the
manner illustrated in FIG. 186 such that nose 651C of mem-
ber 651A is positioned outside vertebra V3. Member 653 is
turned with an Allen wrench to displace member 651A in the
direction of arrow X8 to force nose 651C intermediate verte-
bra V3 and base 652 such that vertebra V3 and V4 are sepa-
rated and the distance X7 intermediate the vertebra V3 and V4
increases. The shape and dimension of the various compo-
nents of implant 650A, and any other implants described
herein, can vary as desired as long as the function heretofore
described is achieved.

[0628] Instrument 800 illustrated in FIGS. 187 and 188
include handle 801 and distal end 802. End 802 is preferably,
but not necessarily rounded. End 802 can be orthogonal as is
end 781A in FIG. 184. End 802 can also include one or more
optical components 3214 that are each coupled to an optical
light guide for visualization of the medical procedure as
described herein such that instrument 800 is configured as or
includes an elongate light guide. In use, any desired method
can be utilized to position end 802 anywhere intermediate two
vertebrae, adjacent or in a disc 70 or other joint, or between
two spinous processes or transverse processes. One presently
preferred method consists of oscillating handle 801 in the
directions indicated by arrows E8 to pass end 802 through
tissue to a desired location at or in a joint. Once distal end 802
is positioned between a pair of adjacent vertebra in the man-
ner indicated in FIG. 188, handle 801 can be laterally dis-
placed in any direction—including the directions indicated
by arrows C8, D8, A8, and B8—in order to manipulate end
802 like the end of a lever to separate, rotate, or laterally
displace vertebra 127, 128. Similarly, when end 802 is in a
disc 70, is intermediate a pair of vertebra 127 and 128, or is
between two spinous processes Or transverse processes, then
handle 801 can be displaced to separate, rotate, and/or later-
ally displace vertebra. An opening (not shown) can be formed
generally parallel to the longitudinal axis of handle 801 and
end 802 to permit instrument 800 to slide along a wire or other
elongate guide unit to facilitate insertion of instrument 800 at
a desired location in a patient’s body. End 802 can also
function as an implant reversibly threaded or otherwise
attached to handle 801. End 802 can be detached from handle
801 intermediate two vertebrae (inside a disc 70, anywhere
intermediate a pair of vertebra 127 and 128, between two
spinous processes, between two transverse processes, etc.)
after vertebrae 127, 128 are manipulated.

[0629] FIG. 189 illustrates the use of two or more implants
in a joint to pivotally displace a joint member. A number of
possible scenarios are illustrated in FIG. 189 and described
below; to position, separate (space apart) opposing tissue
surface; reshape an intervertebral disc, and/or to alter the
orientation of the vertebra.

[0630] In a first scenario, only implants 803 and 805 are
utilized, and implant 804 is not utilized. Implant 803 is
inserted between vertebra 315 and vertebra 315A at the loca-
tion shown in FIG. 189, after which implant 805 is inserted
between spinous processes 806 and 807 at the location shown
in FIG. 189. Implant 805 is sized to increase the distance D9
between spinous processes 806 and 807, and to upwardly
displace spinous process 806 in the direction of arrow C9.
This causes vertebra 315 to pivot about implant 803 and to
generate compressive forces acting on implant 803 in the
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direction of arrow A9 that tend to maintain implant 803 inter-
mediate vertebra 315 and 315A.

[0631] Inasecond scenario, only implants 804 and 805 are
utilized, and implant 803 is not utilized. Implant 804 is
inserted between vertebra 315 and vertebra 315A at the loca-
tion shown in FIG. 189, after which implant 805 is inserted
between spinous processes 806 and 807 at the location shown
in FIG. 189. Implant 805 is sized to upwardly displace
spinous process 806 in the direction of arrow C9. This causes
vertebra 315 to pivot about implant 804 and to generate com-
pressive forces on implant 804 that tend to maintain implant
804 intermediate vertebra 315 and 315A.

[0632] In a third scenario, only implants 803 and 804 are
utilized, and implant 805 is not utilized. Implant 803 is
inserted between vertebra 315 and vertebra 315A at the loca-
tion shown in FIG. 189, after which implant 804 is inserted
between vertebra 315 and 315A at the location shown in FIG.
189. Implant 804 is sized to upwardly displace spinous pro-
cess 806 and vertebra 315 in the direction of arrows B9 and
C9. This causes vertebra 315 to pivot about implant 803 and
to generate compressive forces on implant 803 that tend to
maintain implant 803 intermediate vertebra 315 and 315A.
[0633] In a fourth scenario, only implants 803 and 805 are
utilized, and implant 804 is not utilized. Implant 805 is
inserted between spinous processes 806 and 807 at the loca-
tion shown in FIG. 189, after which implant 803 is inserted
between vertebra 315 and 315A at the location shown in FIG.
189. Implant 803 is sized to upwardly displace vertebra315in
the direction of arrow A10 to pivot spinous process 806 about
implant 805 and to compress implant 805 intermediate
spinous processes 806 and 807.

[0634] In a fifth scenario, implants 803, 804, 805 are uti-
lized. Implant 805 is inserted between spinous processes 806
and 807 at the location shown in FIG. 189, after which
implants 803 and 804 are inserted between vertebra 315 and
315A at the locations shown in FIG. 189. Implants 804 and
803 are sized to upwardly displace vertebra 315 in the direc-
tions indicated by arrows B10 and A10, respectively. This
causes vertebra 315 and spinous process 806 to pivot about
implant 805 and to generate compressive forces on implant
805.

[0635] Any desired combination of implants, as well as any
desired sizes and shapes of implant, can be utilized to pivot a
vertebra in the manners illustrated in FIG. 189. Implants 803,
804 and 805 can exert a force anywhere within or adjacent the
spinous processes, transverse processes, facet joints, interver-
tebral disc, etc. Implants 803, 804 and 805 can likewise func-
tion to alter the orientation of'a vertebra 315, 315A; to reshape
a disc; and, to separate and lengthen tissues to decompress
nerves or vessels (i.e., internal traction). Implants can be
placed in any desired location and be constructed from any
desired material. Implants can also be inserted into multiple
intervertebral discs in a spine, including implants in interver-
tebral discs on each “side” or at each end of a vertebra in the
spine. Implants in one intervertebral disc in a spine may work
in tandem with implants in another intervertebral disc to
achieve a desired result is spacing or positioning one or more
vertebrae or discs.

[0636] The diagrammatic illustration of FIG. 190 depicts
an egg-shaped implant 805 interposed between an opposing
pair of spinous processes 806 and 807. Implant 805 does not
prevent spinous processes 806 and 807 from laterally, slid-
ably moving over implant 805 in the directions indicated by
arrows R8. The shape and dimension and construction (i.e.,
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one or more pieces, different materials, resiliency, flexibility,
etc.) of implant 805 can vary as desired.

[0637] The diagrammatic illustration of FIG. 191 depicts
an egg-shaped implant 805A including depressions 808 and
809 in which an opposing pair of spinous processes 806 and
807, respectively, seat. Depressions 808 and 809 function to
at least partially restrict the lateral movement of processes
806 and 807 in the directions indicated by arrows R8 in FIG.
190. The shape and dimension and construction of implant
805A can vary as desired.

[0638] The diagrammatic illustration of FIG. 192 depicts
an egg-shaped implant 805B including depressions 808 A and
809A in which an opposing pair of spinous processes 806 and
807, respectively, seat. Depressions 808A and 809A more
closely conform to spinous processes 806 and 807 than do
depressions 808 and 809 (FIG. 191) and, consequently, tend
to restrict to a greater degree lateral movement of spinous
processes 806 and 807 in the directions indicated by arrows
R8in FIG. 190. The shape and dimension and construction of
implant 805B and depressions 808A and 809A can vary as
desired (FIG. 192). By way of example, and not limitation, a
depression 809A can take on the flared shape indicated for
depression 809C. Such a flared shape can be advantageous
because a spinous process tends to flare (i.e., its width tends to
increase) at the edge of the process that is closest to the
opposing spinous process.

[0639] Implants 805, 805A and 805B can be fabricated in
part or in whole from a resilient material which, when placed
between and contacted by a pair of spinous or transverse
processes, is resiliently compressed by the processes to form
indents 808, 809, 808A, and/or 809A (FIGS. 190 to 192).
[0640] An implant, particularly a unitary implant, that
restricts lateral movement of one spinous process in the direc-
tion of arrows R8 (and therefore restricts rotation movement
of'the spinous process about the longitudinal axis of the spine)
with respect to another opposing spinous process is one par-
ticularly desirable embodiment of the invention because such
an implant causes an opposing pair of spinous processes to
function in part like a facet joint. An implant 805, 805A, 805B
can also be shaped and dimensioned and constructed to be
positioned intermediate a pair of opposing transverse pro-
cesses to limit, or prevent, the lateral rotation of the spinous
processes about the longitudinal axis of the spine. In addition
to allowing normal movement or rotation or restricting nor-
mal movement or rotation in the manner described above, an
implant 805, 805A, 8058 can be constructed to fuse together
a pair of opposing spinous or transverse processes.

[0641] An implant 805, 805A, 805B (FIGS. 190-192) and/
or implant 816 (FIG. 196) can also be constructed or posi-
tioned to restrict, in the manner of a facet joint, the transverse
or shear movement of opposing processes and vertebra in the
direction indicated by arrows R9 (FIGS. 189, 196). For
example, in FIG. 196, positioning implant 816 in the location
illustrated restricts transverse (i.e., shear) movement of pro-
cesses 806 and 807 in the directions indicated by arrows R9.
Alternatively, implant 805C (FIG. 193-196) can be shaped
and contoured to permit the rounded tips 806A, 807A (or
other portions) of an opposing pair of processes to seat in
implant 805C so that transverse movement of the processes in
the direction of arrows R9 is restricted or prevented.

[0642] Asisillustrated in FIGS. 192 to 196, one or more leg
units 812 can be utilized to secure an implant 805B, 805C in
position intermediate a pair of opposing spinous processes or
transverse processes. The construction of a leg unit 812 can
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vary as desired. It is, however, presently preferred that a leg
unit 812 include ball 811 and socket 814, a leg 810 securing
the ball 811 to the implant, and a leg 813, 815 securing the
socket 814 to a vertebra, a transverse process, a spinous
process, or other portion of the spine (FIGS. 193 to 196).
FIGS. 193 to 196 are diagrammatic illustrations illustrating
leg units in conjunction with an implant 805C. Legs 813 and
815 in FIG. 194 do not utilize a ball and socket connection
with implant 805C. Instead, each leg 813 includes an elbow
814A that secures the leg to implant 805C. The ball and
socket is an example but not a limitation of a poly axial or
other joint pivotally attaching an implant to the spine.

[0643] If desired, an implant 816 (FIG. 196) can be placed
between opposing arcuate surfaces 817 and 818 of a pair of
spinous processes 806 and 807.

[0644] FIG. 197 illustrates another implant 820 that can be
utilized within an intervertebral disc, intermediate a pair of
spinous processes or transverse processes, or at another
desired location at or in a joint. Implant 820 includes a hollow
cylindrical housing 820A with aperture 820B formed at one
end and a slot 820C formed in the other end. Externally
threaded end 827 of a screw 828A is located inside housing
820A. Head 828 is fixedly mounted on the other end of the
screw 828A, and slot 829 is formed therein. The screw 828A
is moved in the direction of arrow T8 by pressing head 828 in
the direction of arrow T8 such that screw 828 A slides through
aperture 820B. Moving end 827 in the direction of arrow T8
downwardly pivots and displaces blade 825 in the direction of
arrow T6. Blade 825 is fixedly mounted on a cylindrical axle
orpin. One end 823 of'the pin is slidably received by slot 821.
The other end 824 of the pin is slidably received by slot 822.
A cylindrical hub is also fixedly mounted on the pin and
includes internally threaded aperture 823A. When the screw
828A is moved in the direction of arrow T8, end 827 pivots
blade 825 in the direction of arrow T6, displaces blade 825 in
the direction of arrow T8, and causes ends 823 and 824 to
slide along slots 821 and 822 in the direction of arrow T5.
Continuing to move screw 828A in the direction of arrow T8,
and continuing to move blade 825 and ends 823 and 824 in the
direction of arrow T5, eventually causes ends 823 and 824 to
reach the end of their travel in slots 821 and 822, and causes
blade 825 to pivot about the pin and through slot 820C to the
deployed position indicated by dashed lines 825A. At the time
blade 825 reaches said deployed position, internally threaded
aperture 823A has rotated ninety degrees from the position
illustrated in FIG. 197 and is in alignment with externally
threaded end 827, and head 828 is near or contacts the end
820E of housing 820A. Turning head 828 in the direction of
arrow T7 turns end 827 into aperture 823A and draws
deployed blade 825 A toward end 820F such thatends 823 and
824 slide along slots 821 and 822, respectively, in a direction
opposite that of arrow T5. This decreases the distance
between head 828 and deployed blade 825A such that blade
825A and head 828 contact and compress therebetween side
portions of tissue such as the spinous processes 806 and 807
(FIGS. 189 to 196) when implant housing 820A is positioned
intermediate a pair of opposed spinous processes 806 and 807
in the manner of implant 805 in FIGS. 189 and 190, implant
805A in FIG. 191, implant 805B in FIG. 192, 805C in FIGS.
193 to 196, and implant 816 in FIG. 196. Alternatively, the
distance between head 828 and blade 825A can be decreased
anamount that still permits some lateral or other movement of
the opposing pair of spinous processes (or transverse pro-
cesses if implant 820 is inserted therebetween). The mecha-
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nism utilized to deploy a blade 825A and to draw together a
head 828 and blade 825 can be constructed in any desired
manner. Implant 820 can be inserted between a pair of oppos-
ing vertebra, and can be inserted in an intervertebral disc to
compress tissue between head 828 and blade 825A.

[0645] FIG. 198 illustrates an implant 830 including a
deployable wing 833 stored in hollow cylindrical housing
830A provided with a rounded semi-spherical nose 830B.
Wing 833 includes upstanding lip 834 sized such that lip 834
will not fit through slot 832. Turning screw 831 in the direc-
tion indicated by arrow T9 through internally threaded open-
ing 830C and against the canted edge of wing 833 displaces
wing 833 through slot 832 in the direction of arrow T10 until
lip 834 bears against the inside of housing 830 A adjacent slot
832 and until wing 833 is in the deployed position indicated
by dashed lines 833 A. When deployed, wing 833 A produces
a greater surface area bearing within or against a vertebra,
tissue surface, or other joint member and reduces subsidence
of'the implant 830 or attaches the implant 830 into the tissue.
As can be seen in FIG. 204, wing 833 can have a downward
arcuate shape 833B. Wing 833B tends to gather and displace
vertebral material or other tissue toward housing 830A. Wing
833C in FIG. 205 has a “T” shape. The shape and dimension
of implant 830 and one or more wings 833, 833A, 833B,
833C provided by the implant 830 can vary as desired.
Implants 820, blade 825A (FIG. 197), implant 830 (FIGS.
198, 204, 205), and wings 833, 833A, 833B, 833C (FIGS.
198, 204, 205) can act to gather and displace tissue to create
a passageway when the implants are oscillated.

[0646] A multi-part implant 835 is illustrated in FIGS. 199
to 203. Implant 825 includes base 836, platform 838, tab
838A, socket 838B, locking member 837, and bolts 841, 842
that extend in part through base 836 and into member 837 to
secure member 837 in the position depicted in FIGS. 200 to
203. Locking member 837 secures ball 839 of platform mem-
ber 838 in socket 840 of base 836. When the bottom of one
vertebra is canted with respect to the top of an opposing
vertebra, platform 838 pivots to better position implant 835
intermediate the vertebrae to engage said bottom and top
surfaces. Platform 838 engages one of the vertebrae surfaces
(for example, the bottom of the upper vertebra); base 836
engages the other (for example, the top of the lower verte-
brae). Tab 838A is fixed to member 838. Tab 838A functions
to restrict movement of member 838 when tab 838A resides
with socket 838B of base 836. The controlled movement of
member 838 on base 836 functions to restrict rotation of the
vertebra and can protect the facet joint, intervertebral disc, or
other structures of the spine.

[0647] Any implant disclosed herein—including but not
limited to implant 352A (FIG. 185), implant 650A (FIG.
186), tip 802 of instrument 800 (FIGS. 187, 188), tip 781A
(FIG. 184), implants 803 to 805, 805A, 805B, 805C, 820,
830, 835 (FIGS. 189 to 205)—can be cannulated and inserted
using any method, including but not limited to using an elon-
gate guide unit such as instrument 360 (FIG. 47E), instrument
340 (FIG. 51), instrument 350 (FIG. 52), instrument 760
(FI1G. 178), wire 780 (FIG. 184), and implant system (FIG.
184) to position a pair of opposing tissue surfaces and sepa-
rate, lengthen and/or shape hard or soft tissue. Hard or soft
tissue can include bone, cartilage, ligaments, tendons, joint
capsules, intervertebral discs, etc.

[0648] Asusedherein, an instrument (i.e., a medical instru-
ment) is an article that is utilized to perform an operation or
other medical procedure performed on the body of the patient
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(human or animal) and that is, after the medical procedure is
completed, not left in the body. Examples of instruments are
scalpels, retractors, scissors, drills, etc.

[0649] As used herein, an implant is an article that is
inserted in the body during an operation or other medical
procedure performed on the body and that is, at the conclu-
sion of the medical procedure, left in the body to perform a
selected function. A catheter inserted in a patient’s bladder to
collect urine is therefore, until it is removed, an implant.
Suture inserted in patient’s body is an implant. Examples of
implants disclosed herein include, without limitation,
implants 352A (FIG. 185), implant 650A (FIG. 186), tip 802
of instrument 800 (FIGS. 187, 188), tip 781A (FIG. 184) of
instrument 781, and implants 803 to 805, 805A, 805B, 805C,
820, 830, 835 (FIGS. 189 to 205), implant 380 of instrument
340 (FIG. 51), and, implant 352 of instrument 350 (FIG. 52).

[0650] In general, a medical procedure is concluded at the
point implants are inserted and the medical instruments are no
longer required to complete the procedure, and the patient
leaves the operating room or is sent, “post-op”, to a recovery
room in a hospital, home, or other facility. It is, of course,
possible for a patient (human or animal) to require a further
medical procedure and the use of instruments while in recov-
ery (particularly while in intensive care) or after being
removed from recovery, but once such a further medical pro-
cedure is completed and the patient is, “post-op”, out of the
operating room or sent to or remains in recovery, that particu-
lar medical procedure is deemed completed.

[0651] Itis possible for an article to function (1) only as an
implant, (2) only as an instrument, and (3) both as an instru-
ment and an implant. In what is a novel aspect of the inven-
tion, articles are provided that function both as an instrument
and as an implant. This is demonstrated by the use of an
implant to oscillate or otherwise pass through tissue to a
location in a body where the implant is to be deposited.

[0652] The concave resilient spring A10 of FIG. 206 is
inserted between a pair of adjacent vertebra, i.e. joint, to space
the vertebra apart and to permit a desired tilt of one vertebra
with respect to the other. If spring A10 is stiff, spring A10
limits the tilting of one vertebra with respect to another. If
spring A10 is not stiff, and is readily compressed, then spring
A10 permits more tilting of one vertebra with respect to
another. When spring A10 is inserted, upper end A101 bears
against one vertebra while lower end A102 bears against the
other vertebra.

[0653] The convex resilient spring A1l of FIG. 207 is
inserted between a pair of adjacent vertebra, i.e. joint, to space
the vertebra apart and to permit a desired tilt of one vertebra
with respect to the other. If spring Al1 is stiff, spring A1l
limits the tilting of one vertebra with respect to another. If
spring A11 is not stiff, and is readily compressed, then spring
A1l permits more tilting of one vertebra with respect to
another. When spring A11 is inserted, upper end A111 bears
against one vertebra while lower end A112 bears against the
other vertebra. If the height of springs A10 and A11 is the
same, and the resistance of each spring to compression (i.e.,
joint dampening by pressing ends A101 and A102, or, ends
A111 and A112 toward each other) is the same, spring A10
ordinarily allows more tilt than spring A11. As the cant, or tilt,
of one vertebra with respect to another increases, the resis-
tance of spring A10 or A11 increases and tends to prevent or
slow further tilting. In FIG. 208, dashed lines A120 indicate
the tilting of vertebra A12 in the direction of arrow 121 with
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respect to vertebra A13. The tilting of vertebra A12 is exag-
gerated for purposes of illustration.

[0654] FIG. 208 illustrates a cylindrical resilient spring
Al4 inserted between a pair of adjacent vertebra A12, A13 to
space apart the vertebra and to permit a desired tilt, or canting,
of one vertebra with respect to another. The upper end of
spring A14 contacts the bottom of vertebra A12. The lower
end of spring A14 contacts the top of vertebra A13.

[0655] The ovate implant A15 illustrated in FIG. 209 is
fabricated from bone, metal, polymer, gel, or some other
resilient material. If desired, an aperture can be formed
through implant A15 to permit the implant to slide along a
guide wire to a desired location in a patient’s body. Alterna-
tively, implant A15 can be slide through a hollow guide mem-
ber to a desired location in a patient’s body. One use of
implant A15 is to serve as a resilient spacer when inserted
between a pair of vertebra. Another use is to permit one
vertebra to tilt with respect to another when implant A15 is
inserted between a pair of vertebra. The implant can be slotted
so the implant A15 functions in a manner similar to a coil
spring and has a structure similar to a coil spring. Slot A15A
functions to absorb or dampen compressive loads applied to
implant A15 within a joint.

[0656] Another implant A16 is illustrated in FIG. 210.
Implant A16, as can implant A15 (FIG. 209) and A18 (FIG.
211) and A20 (FIG. 212) and A21A (FIG. 212A), be fabri-
cated from any desired material. Implant A16 is, however,
presently preferably fabricated from a resilient material and
includes upper concave surface A1l with edge, or tooth,
Al171.

[0657] Implant A18 illustrated in FIG. 211 is presently,
although not necessarily, fabricated from resilient material
and includes groove A19 that initially increases in width as
the distance into groove from surface A191 increases.

[0658] Implant A20 illustrated in FIG. 212 is presently,
although not necessarily, fabricated from resilient material
and includes upstanding tooth A21 depending from surface
A212. Implant A21A illustrated in FIG. 212A is presently,
although not necessarily, fabricated from resilient material
and is inserted into a joint and can function to dampen com-
pressive loads and includes groove A21B that has an initial
inverted pyramid opening A21D that inwardly tapers and
decreases in width and then expands as the distance into the
groove from the outer surface A21C increases to form a
cylindrical opening A21E adjacent the inverted pyramid
opening A21D.

[0659] Instrument A32 in FIG. 213 includes a tapered distal
end or tip A24, proximate end or elongate handle A22, and
outwardly projecting cam member A25. Cam member A25
can be rounded or shaped and dimensioned to not cut tissue,
or, if desired, can include an outer cutting edge. When mem-
ber A25 is not shaped to cut tissue, instrument A32 can be
utilized in various ways.

[0660] A first application of instrument A32 is to insert
instrument A32 in tissue such that cam A25 is adjacent a
principal vasculature or principal nerve. The instrument is
then rotated a sufficient distance in a direction indicated by
arrows A23 about the longitudinal axis of elongate handle to
permit cam A25 to contact and laterally displace the principal
vasculature or principal nerve away from the longitudinal
axis of handle A22. Instrument A32 is pushed further into
tissue in a direction parallel to the axis of displacement. In this
manner, cam A25 assists in displacing principal vasculature
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or principal nerves to permit the safe passage of instrument
A32 and of an implant or other article carried by or mounted
on instrument A32.

[0661] A second application of instrument A32 is to insert
instrument A32 in tissue and then to rotate instrument A32 in
a direction indicated by arrows A23 to separate the tissue to
either form an opening in the tissue or to produce a portion of
tissue (separate tissue) that is no longer connected to the
adjacent portion of tissue.

[0662] Whencam A25 is provided with a cutting edge, then
inserting tapered tip A24 and cam A25 into tissue and turning
instrument A32 in a direction indicated by arrows A23
enables cam A25 to cut tissue. A guide wire can be provided
and cam A25 can be housed within tip A24. Moving a guide
wire along the interior of instrument A22 can deploy recessed
cam A25 similar to deployable wing 833 A in FIG. 198.
[0663] Additionally, instrument A32 can include one or
more optical elements 3214 as described herein. The optical
elements 321d can be coupled to an optical or other imaging
system to allow for visualization of the tissues during the
procedure described to be implemented by instrument A32,
and can allow for visualization before, during and after insert-
ing the instrument, displacing tissue such as nerves or vascu-
lature, or cutting tissue, such as the annulus or other disc
tissue.

[0664] The implant illustrated in FIG. 214 includes a pair
A30, A26 of members that can be removably interlocked one
with the other by sliding member A30 into member A26 such
that U-shaped grooves interfit. The shape and dimension of
members A30 and A26 can vary widely as long as members
A30 and A26 can be interlocked or interfit one with the other.
Apertures A34 and A35 are formed through members A30
and A26, respectively, such that a wire can inserted through
apertures A34 and A35 and the implant can be inserted by
sliding the implant along a wire. Members A30 and A26 can
function as an implant assembly of two components remov-
ably interfit as a unitary implant. Members A30 and A26 can
slide along a guide member (not shown) through apertures
A34 and A35. A guide wire, (or hollow guide unit), can
maintain the assembly as a unitary implant until dispensed at
a selected location within the body, and the members A30 and
A26 can remain unitary or separate into two portions.
[0665] Cutting instrument A40 is illustrated in FIGS. 215to
217 and includes opening A48 extending therethrough and
bounded by cutting edges A4l and A45. Aperture A42 is
formed through the front end A46 of instrument A40. Aper-
ture A43 is formed through back end of handle Ad44. Aper-
tures A42 and A43 permit a wire to pass therethrough and also
through opening A48 such that instrument A40 can be slid
along a guide wire such as an elongate light guide configured
as a guide wire, or through a hollow guide unit such as en
elongate light guide configured as a cannula with an internal
lumen, to a desired location in a patient’s body. Once instru-
ment is at a desired location in the patient’s body, it is rotated
in the manner indicated by arrows A47 (FIG. 216) about the
longitudinal axis of handle A44 and instrument A40 such that
edges A41 and A45 contact and cut tissue.

[0666] Another cutting instrument AS0 is illustrated in
FIGS. 218 to 221 and includes opening A58 extending there-
through and bounded by cutting edge A55. Aperture A52 is
formed through the front end of instrument A50. Aperture
A53 is formed through handle A54. Apertures A52 and A53
permit a wire, such as optical guide wire to pass therethrough
and through opening A58 such that instrument A50 can be slid
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along a guide wire or along a hollow guide unit to a desired
location in a patient’s body. Once instrument AS0 is at a
desired location in the patient’s body, it is rotated in the
manner indicated by arrows A56 (F1G. 218) about the longi-
tudinal axis of handle A54 and instrument A50 such that edge
ASS5 contacts and cuts tissue.

[0667] Still a further cutting instrument A60, similar to
instruments A40 and A50, is illustrated in FIGS. 222 to 227
and includes opening A68 extending therethrough and
bounded by cutting edge A61. Aperture A62 is formed
through the front end of instrument A60. Aperture A63 is
formed through handle A64. Apertures A62 and A63 permit a
guide wire, such as the elongate light guide, to pass there-
through and through opening A68 such that instrument A60
can be slid along a guide wire, or through a hollow guide unit,
to a desired location in a patient’s body. Once instrument A60
is at a desired location in the patient’s body, it is rotated in the
manner indicated by arrows A66 (F1G. 226) about the longi-
tudinal axis of handle A64 and instrument A60 such that edge
A61 contacts and cuts tissue.

[0668] FIGS. 227A and 227B illustrate an alternate
embodiment A60A of the instrument A60. Instrument AG0A
includes aperture A63 A extending completely through instru-
ment A60A along the longitudinal centerline thereof. The
apertures A62A and/or A63A can be configured as a conduit
for an elongate light guide or having an elongate light guide.
The elongate light guide can also pass through the opening
A68 from the aperture A63 to aperture A62. Handle A64 is
connected to elongate cylindrical neck A65. Handle A64
facilitates insertion of edge A61 in a patient’s body and facili-
tates rotation A69 of neck A65 about the longitudinal axis of
instrument A60A.

[0669] Cam A25 in FIG. 213, instrument edges A41 and
A45in FIG. 215, edge A55 in F1G. 219, and edge A61 in F1G.
227A can be serrated, toothed, textured, etc., and can be
configured as desired.

[0670] Implant insertion tool A73 is illustrated in FIGS.
228 to 231 and includes insertion end A70 attached to one end
of hollow handle A75 and handle A74 attached to the other
end of handle A75. Tool A73 is slidably mounted on a guide
wire (not shown, but which can be en elongate light guide)
that extends through aperture A76 in handle A 74 (FIG. 231),
through hollow handle A75 (FIG. 230), and through aperture
A78 formed in insertion end A70 (FIG. 228). Tool A73 could
be slidably mounted in a hollow guide unit along with or
without a guide wire. If an implant is mounted at end A70, the
guide wire, such as an elongate light guide, may also slidably
pass through the implant. In use, tool A73 is slid along the
wire, or through a hollow guide unit, until end A70 is at a
desired location in a patient’s body. An implant comparable to
implant B66 in FIG. 230, 231D is mounted on pin A72 (FIG.
230) or is otherwise mounted on end A70. Once the implant
reaches a desired location, handle A74 and/or handle A75 is
utilized to withdraw instrument A73 from the patient’s body.
Pin A72 slides out of the implant, leaving the implant inter-
mediate a pair of vertebra, in a joint, or at another desired
location in the patient’s body. Pin A72 is fixedly secured in
aperture A71 (FIG. 228). Alternatively, pin A72 is fixedly
secured to the implant and slides out of aperture A71 and
remains in an implant when tool A73 is extracted from a
patient’s body. Pin A72 can also control rotation or the ori-
entation of an implant turned onto threaded insertion end B64
of instrument B60 in FIG. 231A. For example, when instru-
ment B60 is unthreaded from the implant (for example
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implant B66 in FIG. 231D) and is removed from instrument
A73 pin A72 prevents the implant from rotating. Accordingly,
the implantation tool A73 and insertion end A70 can be used
with the elongate light guide configured as a guide wire for
visualization of any aspect of the implantation procedure.

[0671] FIGS. 231A, 231B illustrate an elongate instrument
B60 includes head or handle B61 connected to one end of
elongate neck B62. The other end B64 of neck B62 can, if
desired, be internally or externally threaded to removably
connected to a pin or aperture on an implant. Aperture B63
extends completely along the length of instrument B60 and
along the longitudinal centerline of neck B62 and permits a
wire, such as an elongate light guide, or other elongate guide
member to be slidably inserted in aperture B62 such that
instrument B60 can slide along the guide member to a desired
location in a patient’s body. Accordingly, the elongate instru-
ment B60 can be used with the elongate light guide config-
ured as a guide wire for visualization of any aspect of the
implantation procedure, where the elongate guide member
can extend from the handle B61 and other end (e.g., distal end
B64).

[0672] FIGS. 231C, 231D, and 231E illustrate how instru-
ments B60 and A73 can be utilized cooperatively by sliding
the neck B62 into hollow instrument A73 in the manner
indicated by arrow B65 in FIG. 231C. FIG. 231D illustrates
instruments B60 and A73 assembled with an implant B66
mounted and turned on externally threaded end B64. Pin A72
(FIG. 230) is slidably inserted in implant B66 to prevent
implant B66 from rotating about the longitudinal axis of
necks B62 and A75 (FIGS. 231C and 230). The instrument
assembly illustrated in FIG. 231D canslidably move along an
elongate guide wire (not shown, which can be an elongate
light guide), through a hollow guide unit, or other guide
member until implant B66 is at a desired location in a
patient’s body. Handle B61 is rotated in the direction indi-
cated by arrow B67 (FIG. 231D) to unthread end B64 from
implant B66. After end B64 is unthreaded, instruments A73
and B60 are pulled along the guide wire in the direction of
arrow B68 in FIG. 231D. Pin A72 slides out of implant B66,
leaving B66 in place in the patient’s body. The elongate light
guide can also be used with this configuration.

[0673] FIGS. 232 to 235 illustrate another instrument A80
that can be utilized to penetrate, separate, or cut tissue, and be
used as a guide for an elongate guide member. The pointed
distal end of instrument A80 includes conical surface A82.
Handle A87 is relatively short as pictured in FIG. 232, and
normally is significantly longer so handle A87 can, practi-
cally speaking, extend from a point exterior a patient’s body
to a location in the patient’s body and can be manipulated as
alever. The instrument A80 and handle A87 can be any length
that is suitable for insertion adjacent to or into a disc between
adjacent vertebras. Although the length of the handle of an
instrument can vary as desired, other handles that are shown
in the drawings herein and that are relatively short typically
are, in practice, longer. Aperture A81 is formed through
handle A87 and the distal end of instrument A80 such that a
guide wire, such as en elongate light guide, can be inserted
through aperture A81 and instrument A80 can be slid-to a
desired location in a patient’s body—along the guide wire in
a direction generally parallel to, but offset from, the longitu-
dinal axis of instrument A80. Once the distal end of instru-
ment A80 is at a desired location in a patient’s body, instru-
ment A80 can be rotated about a wire in aperture A81 in the
manner indicated by arrows A83. Instrument A80 can be
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manipulated as a lever when inserted into a joint. Instrument
A80 can displace vertebra, altering the orientation, align-
ment, etc. of the vertebra, and/or shape of the disc when
inserted intermediate two adjacent vertebra. Since aperture
A81 is offset from the longitudinal axis of instrument A80,
instrument A80 functions along its length like a cam, or lever,
much like instrument A32 illustrated in FIG. 213. Conse-
quently, instrument A80, like instrument A32, can be utilized
to pass by principal vasculature or principal nerves, can be
used to separate tissue, and can, if provided with a cutting
edge at its distal end, be used to cut or resect tissue. Handle
A87 includes end A84. Instrument A80 can be hollow and
used in a cam-like manner and/or as alever, to separate, move,
or displace tissue and principal blood vessels and nerves to
safely deliver an implant to a desired location in a patient’s
body, as is described below in conjunction with FIGS. 235E,
235F, 235G, 235H, 2351. After instrument A80 is slid over a
guide wire, either instrument A80 or the guide wire can func-
tion as an elongate guide unit. Another hollow instrument (not
shown) or an implant can slide along the guide wire or instru-
ment A80.

[0674] FIGS. 235A to 235D illustrate another instrument
C60 that can be utilized to penetrate, separate, or cut tissue.
The pointed distal end of instrument C60 includes conical
surface C66. Handle C67 is relatively short as pictured in FIG.
235A, and normally is significantly longer so handle C67 can,
practically speaking, extend from a point exterior a patient’s
body to a location in the patient’s body and can be manipu-
lated as a lever. Although the length of the handle of an
instrument can vary as desired, other handles that are shown
in the drawings herein and that are relatively short typically
are, in practice, longer. Apertures C61, C62, and C63 are
formed through handle C67 and the distal end of instrument
C60 such that one or more guide wires, such as an elongate
light guide, can be inserted through apertures C61, C62, or
C63 and instrument C60 can be slid-to a desired location in a
patient’s body—along the guide wire in a direction generally
parallel to, but offset from, the longitudinal axis of instrument
C60. Once the distal end of instrument C60 is at a desired
location in a patient’s body, instrument C60 can be rotated
about a wire in aperture C61, C62, or C63 in the manner
indicated by arrows C69. A wider circumferential tissue sepa-
ration occurs when instrument C60 is rotated about axis C61
or C63 when compared to moving tissue by rotating instru-
ment C60 about central axis C62. Conical surface portion
C65 with offset axes C61 and C63 provide instrument sec-
tions of at least two different widths. Instruments C60 can
function with variable axes of rotations. Since aperture C61
(and C63) is offset from the longitudinal axis of instrument
C60, instrument C60 functions along its length like a cam,
much like instrument A32 illustrated in FIG. 213 and instru-
ment A80 illustrated in FIGS. 232 to 235. Consequently,
instrument C60, like instruments A32 and A80, can be uti-
lized to pass by principal vasculature or principal nerves, can
be used to separate tissue, and can, if provided with a cutting
edge C65 at its distal end, be used to resect tissue. Handle C67
includes end C68. If a guide wire is inserted through central
aperture C62 or offset axis C61, C63, instrument C60 can be
utilized in a cam-like fashion in the manner described below
with respect to hollow instrument A80B in FIGS. 235E-I.
Instrument C60 can also function as an elongate guide unit
after sliding over a guide wire and another hollow instrument
(not shown) can slide over instrument C60 or an implant can
slide through instrument C60. The elongate light guide con-
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figured as the guide wire can also allow for visualization for
enhanced performance of the medical procedure.

[0675] FIGS. 235E to 235H illustrate a hollow embodiment
A80B of instrument A80. Instrument A80B can, if desired,
include a plunger or syringe B72 that can function either to
push an implant B74 out end B81 or, when syringe B72
slidably seals against inner cylindrical surface B73 of instru-
ment A80B, can function to generate suction when syringe
B72 is displaced in the direction of arrow B 81 (FIG. 235E).
The instrument A80B can also include an elongate light guide
forvisualization of the medical procedure, where the elongate
light guide can be inserted through inner cylindrical surface
B73, when configured as an internal conduit. Implant B74 can
fit around the elongate light guide. When syringe B72 is
utilized to generate suction, it can draw tissue or an implant up
into end B81.

[0676] The use of instrument A80B in a cam-like fashionis
illustrated more precisely in FIGS. 235F to 235H. FIGS. 235F
and 235G illustrate instrument A80B inserted such that
pointed, canted, end B81 is adjacent a nerve B76. The oval
mouth B86 at end B81 “opens up” in FIGS. 235F and 235G.
When instrument A80B is rotated in the direction of arrow
B78, the peripheral oval-shaped edge of mouth B86 contacts
nerve B76, and, as instrument A80B continues to rotate,
pushes nerve B76 laterally in the direction of arrow B77 and
permits instrument A80B to move past nerve B76 in the
direction of arrow B79 (FIG. 235G). After instrument A80B
is rotated about a quarter-turn (the amount by which instru-
ment A80B is rotated can, of course, vary as desired) or is
laterally displaced, and is forwardly advanced, it is in the
position illustrated in FIGS. 235H and 235F (as dashed lines
A80BR), with mouth B86 adjacent and generally conforming
to the peripheral surface B83 of disc B75. An alternate posi-
tion A80B2 of instrument A80B is also shown in FIG. 235F
prior to instrument A80B2 being rotated, laterally displaced,
or forwardly advanced. The new position A80B3 of instru-
ment A80B after being laterally displaced is further illus-
trated in FIG. 2351. Consequently, instrument A80B can, as
desired, be rotated, laterally displaced, and/or forwardly
advanced after instrument A80B is place in a desired position
adjacent principal vasculature or nerves. Visualization with
an elongate light guide can also enhance positioning without
damaging nerves. This can include visualizing vertebral sepa-
ration, implant expansion or articulation, inspecting the
implant effects on adjacent tissues during internal fraction in
order to prevent subsidence of the implant from vertebral
endplate fracture, or the like.

[0677] FIG. 2350 illustrates instrument A80B being
inserted on a side of the spine opposite that illustrated in FIG.
235F. Instrument A80B can be inserted in any desired direc-
tion as indicated by positioning end B81 of instrument A80B
in FIG. 235F and FIG. 235I. Instrument A80B can be laterally
displaced in the manner indicated by dashed lines A80B3 in
FIG. 2351.

[0678] FIGS. 236 to 241 illustrate an implant A90, with
apertures A91 (FIG. 237) and A92 (FIGS. 239, 241) that
receive a guide wire and permit implant A90 to slide therea-
long to a desired location in a patient’s body. Aperture A91 is
formed in tip A93. Opening A94 (FIG. 237) extends through
implant A90 and can removably house in aperture A94 a
second component (not shown) such as bone, polymer,
spring, etc. such that a guide wire or other guide member
slidably extends through implant A90 and through the second
component such that the guide wire maintains the second
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component in a selected position in implant A90. Opening
A94 can extend to or from one or more sides of an implant. In
FIG. 237, opening A94 extends to four different sides of the
implant A90. This provides ease of insertion between a pair of
vertebra and implant A90 can function between the vertebra
regardless of the orientation of implant A90 during, before,
and after implant A90 is inserted between the vertebra. When
the implant A90 is inserted, each one of an opposing pair of
the sides ordinarily will always contact a pair of opposed
adjacent vertebra, and, each of the sides will open on a portion
of'a second component housed in implant A90.

[0679] FIGS. 242 to 248 illustrate an implant B10, with
apertures B11 (FIG. 243) and B12 (FIG. 248) that receive a
guide wire and permit implant B10 to slide therealong. Open-
ing B15 (FIG. 242) extends through implant B10. Circular
openings B13 (FIG. 247) may or may not be formed through
wall of implant B10. Toothed openings B14 are formed in
implant B10 and initially widen as the distance into the open-
ings B14 from the outer surface of implant B10 increases
(FIG. 246). Toothed openings B14 can be configured in any
desired manner and can, for example, be configured with only
a portion of the toothed opening diverging into the implant
like opening A21B in FIG. 212A. As shown, a longitudinal
toothed opening B14A can be configured to slide along an
elongate light guide or other guide feature of an internal
conduit of a cannula guide member. Such a longitudinal
toothed opening, or a plurality thereof either centered or
off-axis, can be included on any of the implants described
herein.

[0680] FIGS.2491t0 252 illustrate a “boat” implant B20 that
includes outwardly extending flat surfaces B21 (FIGS. 249 to
252) that are intended to help prevent subsidence of implant
B20 into a vertebra or other tissue. Beveled flat surfaces B24,
B25 can also function to align implant B20 diagonally within
an elongate guide unit such as orthogonal implant cannula
783 (FIG. 184). Surfaces B24, B25 can conform to and slide
along an interior portion of cannula 783. Aperture B24
formed in tip B22 (FIG. 250) and aperture B23 receive a guide
wire 780 (FIG. 184) that also extends through opening B25
such that implant B20 can slide along the guide wire, such as
elongate light guide, to a desired location in a patient’s body,
after which the guide wire is removed, leaving the implant.
Opening B25 (FIG. 251) extends through implant B20 and
can house a second component (not shown) such as bone,
polymer, spring, etc. such that a guide wire or other guide
member slidably extends through implant B20 and through
the second component such that the guide wire maintains the
second component in a selected position in implant B20.
Opening B25 can extend to or from one or more sides of an
implant.

[0681] FIGS. 253 to 259 illustrate an implant B30 that
includes opening B35 (FIGS. 258, 253) formed therethrough
and includes apertures B42 (FIG. 261) and B31 (FIG. 258)
that receive a guide wire extending through implant B30 so
that implant B30 can slide along the guide wire to a desired
location in a patient’s body, after which the guide wire is, as
is usually the case when implants are inserted in a patient’s
body, removed. Openings B33 (FIGS. 257, 258) may or may
not be formed through a wall of implant B30. Toothed open-
ings B34 (FIGS. 257, 258, 259) are formed on implant B30.
Toothed openings B34 can also be configured in any desired
manner and can, for example, be configured like opening
A21B in FIG. 212A.
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[0682] FIGS. 260 to 267 illustrate an implant B40 that
includes opening B47 (FIG. 265) formed therethrough and
includes apertures B42 (FIG. 261) and B44 (FIG. 267), each
of which receive a guide wire that extends through implant
B40 such that implant B40 can slide along the guide wire to a
desired location in a patient’s body. Aperture B42 extends
through nose B46. Toothed openings B41 (FIG. 261) are
formed in implant B40.

[0683] FIGS. 268 to 272 illustrate a two piece implant B50
that includes body members nose B51 pivotally attached to
tail B52 by hinge pin B53. Implant B50 functions in a manner
similar to implant 502 in FIGS. 110-112. Apertures are
formed through implant B50 such that it can received and
slide along a guide wire to a desired location in a patient’s
body. Nose B51 can either remain attached to tail B52 by pin
B53 or can detach from tail B52 after being dispensed from a
guide wire (not shown) or hollow guide unit. Implant B50 can
function as one or two implants, one implant when the nose
and tail remain attached, and two implants when the nose and
tail separate. Body members nose B51 and tail B52 can
articulate on hinge pin B53 after implant B50 is dispensed
from an elongate guide unit. The elongate guide unit can
comprise, for example, a guide wire or hollow guide tube or
member. The degree or amount that implant B50 and implant
502 (FIGS. 110-112) articulate while moving in or along a
joint (or disc) depends on the resistance, shape, elasticity,
hardness, etc. of the joint (or disc). Implant B50 can consist of
a string of two or more pivotally connected, articulating body
members.

[0684] Problems associated with inserting an implant in a
joint, including by way of example and not limitation, an
intervertebral disc, include identifying the general location of
the subject disc, identifying the location of an instrument with
respectto the subject disc, and identifying the specific desired
or damaged location in the disc or intermediate a pair of
vertebra.

[0685] One method of facilitating locating a subject disc
comprises first identifying, by fluoroscopy the general loca-
tion of the disc, then by light source, camera, arthroscopy,
endoscopy, laparoscopy, open direct visualization, or other
means, observing the disc.

[0686] One specific method of locating a diseased, injured,
degenerated, or otherwise damaged portion in the disc is by
observing the color, texture, contrast, shape, elasticity, hard-
ness, and the like relative to the color, texture, contrast, shape,
elasticity, hardness, etc. of a normal, healthy, undamaged
portion of the disc.

[0687] Another method of locating a diseased, injured,
degenerated, or otherwise damaged portion in the disc is by
observing the color, texture, contrast, shape, elasticity, hard-
ness, etc. relative to the color, texture, contrast, shape, elas-
ticity, hardness, or the like of a normal, healthy, undamaged
portion of the disc after staining, injecting contrast, removing
tissue or manipulation.

[0688] Another specific method of locating a damaged por-
tion in the disc is by observing the color, texture, contrast,
shape, or the like of tissue adjacent the disc after contrast or
colored dye is inject inside the nucleus of the disc, and leaks
out from the disc through a tear staining or highlight the
preexisting rupture or openings made in the disc, identifying
the disc portion to be treated and or location for an implant to
be inserted.

[0689] Diseased, injured degenerated, or otherwise dam-
aged tissue appears torn, ruptured, frayed, rough, discolored,
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deformed, etc., compared to normal smooth, healthy tissue.
Likewise, damaged tissue accepts stain, contrast, light, or the
like differently from normal undamaged tissue. Variation in
tissue color, shade, contrast, texture, shape, or the like can
reveal the degree to which the tissue is damaged.

[0690] The operator palpating tissue with an instrument can
locate a damaged portion. A surgeon pushing a needle or
guide wire, such as elongate light guide, in a disc can deter-
mine the elasticity or hardness of the annulus and locate a tear.
[0691] The surgeon clinically determines superficial (skin)
landmarks corresponding to a disc (joint) location and inserts
aneedle into the skin. The needle is advanced towards the disc
using fluoroscopy, x-ray, ultrasound, computer tomography,
or other means. The disc is palpated and penetrated with the
needle. A guide wire is inserted along the needle further
palpating the disc. The needle can be removed. A dilator can
be inserted along the guide wire. Optionally, the elongate
light guide can have an end configured as a needle, such as
being sharp, and thereby the elongate light guide can be
operated as both the needle and guide wire. A hollow guide
unit can be inserted along the dilator. The dilator can be
removed. A light source, camera, arthroscope, combination
thereof or the like can be inserted along the guide wire, with
or without using the dilator, and/or along the hollow guide
unit. The disc is visualized. The disc can be treated and/or
implant inserted. Positioned instruments, treated disc and/or
the inserted implant can be visualized with a fluoroscope,
light source, camera, arthroscope, or any desired means.
However, the guide wire can be an elongate light guide as
described herein.

[0692] Another specific method of identifying the desired
area of the disc is by changing the color, texture, contrast, or
shape of a portion of the disc. One way of changing the color,
contrast, texture, shape, etc., of a particular area of a disc is by
resecting a portion of the disc. This causes blood vessels
within tissues, vertebra, etc., adjacent the disc to bleed, which
changes the color of the disc. One way of changing the color
of a particular area of a disc is by using a syringe or other
means to injecta dye (e.g., a colored dye or contrast dye) into
aparticular area of the disc to change the color and/or contrast
of'the disc. When the color and/or contrast of a disc or portion
of'adisc (or vertebra) is altered, the location of an instrument
in a patient’s body can be determined with a fluoroscope,
elongate light guide, or other means and correlated with the
location of the portion of the disc that has changed color
and/or contrast. Similarly, removing damaged tissue by
smoothing or roughening the disc can prepare the disc for an
implant. Manipulating a disc or vertebra with any of the
instruments discussed herein can change the shape of the disc
or joint. A colored dye can sometimes function as a contrast
dye when viewed radiographically, viewed with a camera, or
viewed by any other desired means.

[0693] Other physical or chemical or electrical properties
of'a disc (or vertebra or joint or nerve or blood vessel) can be
monitored to facilitate locating the disc and locating the posi-
tion of an instrument or implant with respect to the disc. For
example, the initial contrast, hardness, elasticity, texture, con-
ductivity, or other property of the disc or adjacent tissues can
be determined, followed by monitoring the disc, or an area of
the disc, or area adjacent the disc, to determine when and if a
change in the property occurs in order to safely insert an
instrument, treat tissue, and/or insert an implant.

[0694] In an alternate embodiment of the invention, a
hinged implant (for example, implant B50 (FIG. 270) is pro-
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vided with a pin B53 or other hinge made of metal. The hinge
interconnects the nose B51 and tail B52. The nose B51 and
tail B52 are made from a polymer. The metal pin B53 facili-
tates location of the implant B50 in an individual’s body or
joint because the pin B53 is fabricated from metal and can be
more readily located radiographically or by other desired
methods.

[0695] In a further embodiment of the invention instru-
ments and/or implants are adapted (configured) to pass by
flexible devices previously inserted, which flexible devices
can, for example, comprise a flexible wire, flexible light
guide, or cannula or any combination thereof. A rod or other
support member that is secured along and inside or outside the
spine or another joint can have an access portion that includes
an opening that permits a desired instrument to access a
particular selected area of the spine. The access portion can,
by way of example and not limitation, be hollow, be
C-shaped, be bent, be curved, be straight, or extend laterally
to one side of a desired area of the spine. Consequently, a rod
secured along the spine can have a C-shaped portion con-
nected to and intermediate straight portions of the rod. When
the rod is installed, the C-shaped portions extends around a
selected area of the spine and permits ready access to the
selected area of the spine by a particular instrument or instru-
ments or implants. The implants and instruments described
herein can be constructed of rigid, semi-rigid, or resilient
(flexible, elastic, etc.) material to conform around implants or
instruments or joints or discs, through openings in implants or
instruments or joints or discs, or adjacent to existing implants
or instruments or joints or discs.

Use of Spring and Hinge in Implants

[0696] In one embodiment of the invention, an implant
comprises a spring. See FIGS. 16, 17, 28, 29, 206, 207, and
209.

[0697] Inanother embodiment of the invention, an implant
includes a spring that functions to space apart and separate
portions of an implant. See FIG. 208.

[0698] Inatfurther embodiment of the invention, an implant
functions as a hinge. See, for example, FIGS. 34 to 40.
[0699] In still another embodiment of the invention, an
implant includes a hinge. The hinge can be generally hori-
zontally oriented in the manner illustrated in FIGS. 90 (pin
483), 150 to 152 (pin 603), 161 to 163 (pin 621), 172 to 175
(pins 675, 679), 192 (leg 810), or, the hinge can be generally
vertically oriented in the manner indicated in FIGS. 110 to
112 (pin 503), 149 (pin 422), 199 to 201 (ball and socket), and
268 to 271 pin B53). Other pivots or hinges are illustrated in
FIG. 1 as shaft 59, members 42A and 43 A, and cam 10, in
FIG. 9 as device 76, in FIGS. 35 and 36 as apparatus 230, in
FIGS. 37 and 38 as apparatus 234, in FIGS. 39 and 40 as
apparatus 245, and the like.

[0700] FIG. 273 illustrate a spring B67 and hinge B64
utilized in combination to open an implant by causing por-
tions B61, B62 of implant B60 to pivot about hinge pin B64
extending through each of said portions. Portions B61, B62
presently are fabricated from rigid metal, but can be con-
structed from elastic material, from bendable material, or
from any desired material. When implant B60 is being
inserted at a desired location in the body of a patient, in
particular at a desired location in the spine of the patient,
implant B60 slides along a guide wire extending through
elongate apertures B71 and B72 (shown in FIG. 275). The
wire is sized such that apertures B71 and B72 are, in contrast
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to the misalignment of apertures B71 and B72 in FIG. 275,
co-linear and in alignment. When apertures B71 and B72 are
in alignment, portions B61 and B62 are in alignment in a
linear configuration; stop surfaces B65 and B66 are, in con-
trast to FIG. 273, spaced apart from and do not contact each
other; and, spring B67 is compressed between and extends
from opening B73 in portion B61 to opening B74 in portion
B62 (FIG. 275). If desired, in addition to or in place of the
guide wire, such as elongate light guide, implant B60 can be
inserted in the body of a patient by sliding implant B60 down
an elongate guide tube, sleeve, or other guide unit or member
that functions to maintain implant B60 in alignment and to
prevent portions B61 and B62 from pivoting about hinge pin
B64. As soon as implant B60 leaves an end of the guide wire,
or leaves the end of the elongate guide tube, portions B61 and
B62 are free to pivot about hinge pin B64; and, compressed
spring B67 expands and causes portion B62 to pivot about
hinge pin B64 in the manner indicated by arrows B68 and B69
so that portions B61 and B62 assume the open arcuate orien-
tation illustrated in FIGS. 273 to 275. When implant B60 is in
the open orientation illustrated in FIGS. 273 to 275, stop
surfaces B65 and B66 contact each other in the manner illus-
trated in FIG. 273 and prevent further pivoting of portions
B61 and B62 about hinge pin B64 in the direction of arrow
B68. The size and shape of apertures B71 and B72 can vary as
desired. Conically shaped openings B71A, B72A function to
prevent a guide wire from binding by producing a smooth
arcuate path between apertures B71 and B72 when these
apertures are canted with respect to one another. This is
important because when spring B67 expands and causes por-
tion B61 to pivot and cant with respect to portion B62, por-
tions of the sides of apertures B71 and B72 are forced against
a wire extending through said apertures and, accordingly,
generate frictional forces acting on the wire. Consequently,
openings B71A and B72A facilitate implant B60 smoothly
sliding along a wire extending from portion B61 to portion
B62 of implant B60.

[0701] If desired, in another embodiment of the invention,
instead of utilizing a tensioned spring B67 that functions to
push apart portions B61 and B62 in the manner illustrated in
FIGS. 27310275, atensioned spring, indicated by dashed line
B78in FIG. 273, can be utilized that functions to pull portions
B61 and B62 from a linear orientation to the open orientation
that is illustrated in FIGS. 273 to 275. When such a tensioned
“pulling” spring is utilized in place of the “pushing” spring
B67, the portions B61 and B62 of implant B60 are still main-
tained in a linear orientation while the implant B60 slides
down a guide wire or along a guide tube, which guide wire or
guide tube can be configured as an elongate light guide. Once
the implant B60 exits the guide wire or guide tube, spring B78
(FI1G. 273) pulls portions B61 and B62 from the linear orien-
tation to the open arcuate orientation illustrated in FIGS. 273
to 275.

[0702] The spring utilized to push or pull portions B61 and
B62 into an open orientation (or from an open orientation into
a linear orientation) can be mounted on the exterior of and
extend between portions B61 and B62 in the manner indi-
cated by dashed lines B77 in FIG. 273. If desired, implant
B60 can reform or articulate from a first linear configuration
to a second arcuate configuration simply by contacting a
resistance within a joint after the implant B60 is released from
a guide unit. As utilized herein, reform means to change
shape. Conform means to chance shape in response to forces
generated by an adjacent joint or other tissue.
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Multiple Articulations

[0703] The implant B60 has a single articulation, i.e., has a
single articulating joint. As is illustrated in FIGS. 276 to 281,
an implant B80 can have two or more articulations. Implant
B80 has three articulations. Implant B80 includes portions
B81, B82, B83, and B84. Hinge pin B85 pivotally intercon-
nects portions B81 and B82. Hinge pin B86 pivotally inter-
connects portions B82 and B83. Hinge pin B87 pivotally
interconnects portions B83 and B84. FIGS. 276 to 278 illus-
trate implant B80 in a linear orientation. FIGS. 279 to 281
illustrate implant B80 in an open, arcuate orientation. When
implant B80 is in a linear orientation, it extends over an area
of an adjacent joint or other tissue that is generally circum-
scribed and indicated by dashed lines B88 in FIG. 276. When
implant B80 is in an open, arcuate orientation, it extends over
an area of an adjacent joint or other tissue that is generally
circumscribed and indicated by dashed lines B89 in FIG. 279.
The area indicated by dashed lines B89 is greater than the area
indicated by dashed lines B88 because hinge pins B85, B86,
B87 are spaced apart from the elongate centerline BX of
implant B80 (FIG. 276) and permit implant B80 to articulate
into an open arcuate orientation. When implant B80 is in the
linear orientation of FIG. 276, opposing surfaces C22, C23
are adjacent (and surface C20 and C21 are each adjacent to
their opposing surface), and stop surfaces C24 and C25 are
spaced apart. After portions B81 to B84 each pivot about their
respective hinge pins B85 to B87, surfaces C22 and C23 are
spaced apart (i.e., have “opened”) and stop surfaces C24 and
C25 are adjacent one another. In FIG. 279, implant B80 is in
an “open” arcuate orientation, and the pie-shaped opening or
space extending between the opposing pair of surfaces C22
and C23 is larger than the pie-shaped opening extending
between the opposing pair of surfaces C24 and C25 in FIG.
276. In FIG. 276, implant B80 is in a “closed”, linear orien-
tation. Since the pie-shaped opening between opposing sur-
face pair C22 and C23 (and other comparable surface pairs in
articulating implant B80) in FIG. 279 is larger than the open-
ing between opposing surface pair C24 and C25 (and other
comparable surface pairs in implant B80) in FIG. 276, when
implant B80 is in the non-linear arcuate orientation of FIG.
279, itextends over a greater surface area of a joint than when
implant B80 is in the linear orientation of FIG. 276. This
result is achieved in implant B80 because pivot pins B85 to
B87 are laterally spaced away from centerline BX (FIG. 276).
[0704] If, after an implant is inserted in a joint, the implant
alters shape and the joint surface area over which the implant
extends is increased, such an increase tends to minimize
migration of the implant and to reduce the amount of subsid-
ence of the implant into adjacent joint tissue.

[0705] The hinge pin B64 (FIG. 275) for implant B60 is
also, like hinge pins B85 to B87, spaced apart from the center
line that passes through implant B60 when implant B60 is in
a linear orientation. This offsetting of pin B64 facilitates the
articulation of implant B60 from a linear orientation to an
open, arcuate orientation. The size of the area covered by
implant B60 can, however, also be increased if pin B64 is,
instead of being offset from the centerline BX of implant B60,
positioned on the centerline. This is accomplished by placing
pin B64 in a slot B70 that permits pin B64 to slide along the
slot so that portion B62 is pushed away from portion B61 by
a compressed spring that extends between portions B61 and
B62, or, is pushed away from portion B61 by forces generated
and acting on portion(s) B61 and/or B62. If desired, the spring
can, like pin B64, be positioned along the centerline of

Dec. 27,2012

implant B60 that exists when implant B60 is in a linear
orientation. This could permit portion B62 to be pushed
directly away from portion B61 such that portion B62 does
not cant away from a linear orientation in the manner that
portion B62 cants away from a linear orientation in FIG. 275.

Hinge Pins

[0706] InFIGS. 273 to 281, the hinge pins B64, B85 to B87
are each positioned between the centerline and periphery of
implants B60 and B80, respectively. If desired, a hinge pin
B96 can be positioned at the convex periphery of an elliptical
implant B95 in the manner illustrated in FIG. 282. When
portions B97 and B98 of implant B95 pivot about pin B96 in
the direction of arrow B99 from the linear orientation of FIG.
282 to the arcuate open orientation of FIG. 283, pin B96 is
said to reside at a concavity of implant B95 because the inner
side of implant B95 on which pin B96 resides in FIG. 283 has
taken on a concave shape. In contrast, in FIG. 282, pin B96 is
said to be located at a convexity of implant B95 because the
side of the implant at which pin B96 is located has a convex
shape.

[0707] InFIG. 284, hinge pin C11 is located at a concavity
of'implant C10. In FIG. 285, after portions C12 and C13 have
pivoted about pin C11 in the direction of arrow C14 to the
linear orientation of FIG. 285, hinge pin C11 is located at a
convexity of implant C10.

[0708] InFIG. 286, hinge pin C16 is located at a concavity
of implant C15. Implant C15 is in a closed linear orientation.
InFIG. 287, after portions C17 and C18 have pivotally moved
about hinge pin C16 in the direction of arrow C19 to the open
orientation illustrated in FIG. 287, hinge pin C16 is still
located at a concavity of implant C15.

Fixation with Hinge

[0709] In one embodiment of the invention, a hinge pin or
other hinge is provided with atooth B75, B76 or other fixation
structure that extends outwardly from an implant B60 (FIG.
274). This fixation structure engages, and may penetrate,
bone, cartilage, a disc, vertebra, or any other tissue that is
adjacent the implant and functions to help secure or fix the
implant in position adjacent the tissue. One virtue of this
structure is that even though the top and/or bottom of the
hinge can engage and be in a relatively fixed position, this
normally does not prevent operation of the hinge and does not
prevent one portion B61 of an implant from rotating with
respect to another portion B62 of the implant, particularly just
after the implant has been inserted at a desired location in the
body of a patient. Other examples of implant structures that
are associated with hinges and that help with teeth to fix an
implant in position can be seen in FIGS. 172 and 201.

Positioning Implant in Joint

[0710] Inone embodiment of the invention, implant B60 is
moved along a guide wire to a selected location in a joint or
other tissue and only leading portion B61 or B62 is dispensed
from the end of the guide wire at a selected location. As soon
as portion B62 is dispensed, spring B67 causes leading por-
tion B61 or B62 to pivot about hinge pin B64 such that
implant B60 takes on the orientation shown in FI1G. 275. The
implant B60 is then pushed completely off the guide wire so
that the implant B60 moves from the selected location in the
joint to another, second, location in the joint. When the
implant is moved to the second location in the joint, the
implant can encounter resistance which makes leading por-
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tion B61 or B62 move in a direction opposite that of arrow
B68 so that portion B62 overcomes resistance offered by
spring B67 and compresses spring B67, so that leading por-
tion B61 or B62 pivots about pin B64, and so that openings
B73 and B74 move somewhat closer together without implant
B60 returning to its original linear orientation. When open-
ings B73 and B74 move closer together, implant B60 take on
another, third, configuration that is intermediate its original
linear configuration and the open configuration illustrated in
FIGS. 273 to 275. Likewise, if an implant has two or more
articulations, the implant will have the ability to sequentially
articulate as it is dispensed and freed from the confines of a
guide unit. When the hinge pin of the implant moves free from
the guide unit, it is, even though it is linked to an implant
portion that is still on and under the constraints of the guide
unit, free to articulate to some extent about a hinge or pivot
point shared with the portion that is still on and under the
constraints of the guide unit. The remaining portion(s) of the
implant that are still in or on the guide unit are restricted by the
guide unit and normally can only slide up or down the guide
unit, such as the elongate light guide. When each of the
remaining portions is dispensed from the end of the guide
unit, these units too are free to articulate or move. Implant
B60 canbe at least partially inserted into a joint in a first linear
configuration, articulate to a second intermediate configura-
tion, be fixed to the joint by toothed hinge pin B75, B76, and
further articulate to at least a third arcuate configuration.
Implant B60 can also assume an expanded arcuate configu-
ration by lengthening when a pin on a portion of implant B60
slides along slot B70 in FIG. 275.

[0711] The configuration of an implant can, if desired, also
vary (i.e., expand or contract) along its length to conform to
the shape of a joint. Examples of implants that function to
dampen the movement of a joint are seen in FIG. 1, where
movement of portions of the implant 100 absorb energy, and
are seen in the slotted spring-like implant A15 in FIG. 209. An
implant that functions to fuse together opposing joint surfaces
can be achieved by filling opening B81A in FIG. 279 with
bone or other osteogenic material that fuses to a joint.
[0712] Inanother embodiment of the invention, an implant
functions to seal an opening in a disc (or other tissue) because
when the implant is dispensed through an opening in the disc
to occupy at least a portion of the interior of the disc, the
implant changes shape by enlarging, by articulating to a
curved orientation from a linear orientation, etc. This change
in shape makes it more difficult for the implant to escape from
the disc through the opening that was originally used to insert
the implant in the disc. When the implant changes shape it can
also function to block the opening in the disc, making it
difficult to insert other instruments or material in the disc.
[0713] If desired, hinge pin B86 in FIG. 276 can be posi-
tioned opposite hinge pins B85 and B87 (on the other side of
centerline BX of implant B80). When hinge pin B86 is posi-
tioned on the other side of centerline BX and hinge pins B85
and B86, then when implant B80 is articulated, implant B80
assume a zig-7ag shape wherein hinge pin B86 remains in the
concavity of portions B82 and B83, and wherein hinge pin
B87 remains in the concavity of portions B83 and 84, and
wherein hinge pin B85 remains in the concavity of portions
B81 and B82.

[0714] Inanother embodiment of the invention, provided is
an improved method to treat an intervertebral disc including
an annulus having a height and a width and a periphery, a
nucleus circumscribed by the annulus, and nuclear material in
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the nucleus. The method begins by determining if a rupture is
formed in and extends from the nucleus completely through
the annulus. If a rupture exists that extends from the nucleus
completely through the annulus, an incision is made to expose
peripheral white tissue at the periphery of the intervertebral
disc. Since nerve tissue and disc tissue are each white to the
eye in normal ambient light, a procedure is utilized to visually
determine if the peripheral white tissue being viewed is nerve
tissue or disc tissue. A first procedure which is utilized com-
prises directing light, normal light other than normal ambient
light (i.e., other than sunlight or indoor lighting utilized in
operating rooms, such as infrared light or ultraviolet light or
other wavelength that can be observed and/or measured with
an instrument coupled with an elongate light guide) at the
peripheral white tissue, which light will generate a first color
of reflected light for nerve tissue and a second color of
reflected light different from said first color for disc tissue.
Infrared light, ultraviolet light, or other wavelengths of elec-
tromagnetic radiation can be utilized as desired. While this
aspect of the invention refers to a first color and a second
color, the first and second colors could also be shades or other
visually differentiated appearance, whether the first and sec-
ond color are truly different wavelengths, different intensi-
ties, or other differentiations such that the first color is visu-
ally or measurable different from the second color. That is, the
first and second colors can be other than truly different wave-
lengths unless specified. However, in some instances, the use
of a dye or contrast agent can cause the colors of different
tissues to be different such that they look like two different
colors.

[0715] Forexample, when performing a medical procedure
the medical practitioner may encounter two different tissues
where one is damaged. The damaged tissue may be frayed or
torn so as to expose more material of the tissue that absorbs
color or stains more intensely or differently than undamaged
tissue. Similarly, damaged and undamaged portions of the
same tissue can be distinguished similarly to as describe for
different tissues. Accordingly, a dye or contrast agent can be
used so that there is a difference in color between different
tissues or difference between damaged and healthy portions
of the same tissue. For example, the disc tissue absorbs dye
differently than nerve tissue. As such, the same dye will
appear to be different colors, shades, or intensity when in
different tissues or when in healthy and damaged tissues.
Smooth disk where dye doesn’t stick, then if torn or frayed,
surface area increases and dye sticks and shows. nerve and
disk have inherently different absorption of dyes and shows
differently when viewed.

[0716] Accordingly, the use of a coloring agent can be
employed in any of the methods described herein, such as
those that use the elongate light guide as described herein.
Additionally, the elongate light guide as described herein can
be adapted for a coloring agent conduit that allows for the
injection of the coloring agent through the elongate light
guide so that the coloring agent can facilitate observation or
other visual or wavelength analysis of a medical procedure.
While an elongate light guide or other elongate guide member
is not specifically shown to have a separate conduit for the
coloring agent, such a modification is well within the skill of
one or ordinary skill in the art. In one example, the optical
components 2314 as illustrated herein can represent a color-
ing agent conduit, and a simple plunger mechanism can be
used to inject the coloring agent before, during, or after the
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medical procedure, or injected before or during visualization
of'the medical procedure, such as in confirming success of the
medical procedure.

[0717] Some examples of dyes to color tissues can include
methylene blue and trypan blue. However, many other dyes
may be suitable. For example, it may be possible to use dyes
of other colors, such as known or later developed. Also,
fluorescent dyes may be suitable, especially when using UV
light. In a specific example, methylene blue is a coloring
agent that stains the nucleus of the intervertebral disc to
distinguish the nucleus from the annulus.

[0718] Some examples of contrast agents can include fluo-
rophores such as steryl pyridinium, indocyanine green, or the
like. Fluorophores such as steryl pyridinium are contrast
agents specific for different spinal structures to distinguish
the intervertebral disc from nerve roots, ligaments, bone, and
the like. While procedures are described herein with either
dyes or contrast agents, either can be used in place of the other
in most instances. The term “coloring agent” can be used for
both dyes and contrast agents.

[0719] A second procedure which is utilized comprises
injecting a dye into contact with the white tissue, which dye
generating a first color of reflected light for nerve tissue and a
second color of reflected light different from said first color of
disc tissue. Any desired dye or coloring agent can be utilized.
Once it is determined whether the white tissue is nerve tissue
and/or disc tissue, an opening can be made in the disc without
damaging nerve tissue. After the opening is made, an implant
is inserted to treat the rupture. When at the beginning of the
foregoing method a determination is made whether there is a
rupture in the disc, a determination can also, if desired, be
made whether a nuclear herniation extends into and through
said rupture and outwardly from the annulus. A first proce-
dure which is utilized comprises directing light, normally
light other than normal ambient light (i.e., other than sunlight
or indoor lighting utilized in operating rooms) at peripheral
disc tissue, which light will generate a first color of reflected
light for the nuclear herniation and a second color of reflected
light different from said first color for annular tissue, nerve
tissue, or other tissue adjacent the disc and nuclear herniation.
Infrared light, ultraviolet light, or other wavelengths of elec-
tromagnetic radiation can be utilized as desired. A second
procedure which is utilized comprises injecting a dye into the
disc, which dye will pass outwardly through the rupture and
reveal the herniation. The dye can, if desired, generating a
first color of reflected light for herniation tissue and a second
color of reflected light different from said first color for annu-
lar tissue, nerve tissue, or other tissue adjacent the disc. Any
desired dye can be utilized.

[0720] If such a nuclear herniation exists, it can be treated
by making an opening and inserting an implant to generate
negative pressure within the disc sufficient to draw inwardly
said nuclear herniation through the rupture and back into the
nucleus. An implant can be inserted in the disc and extend
through the opening made in the disc, through the disc, and
through the rupture. Alternatively, after the herniation is
treated, the implant may be inserted through the rupture,
without making another opening in the disc. The implant will
extend into the disc and outwardly through the rupture to seal
the rupture. FIGS. 288 to 291 illustrate such an implant,
generally indicated by reference character D10. Implant D10
is, as are each of the other implants herein, currently prefer-
ably made out of stainless steel or another metal. The material
used to make implant D10 and the other implant illustrated
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herein can vary as desired, and include elastic or resilient or
other materials. There are, for example, polymers available
that produce a rigid, hard implant generally comparable to
that produced by stainless steel. The presently preferred
implant components are, however, metallic and substantially
rigid, as well as being relatively hard, in the manner of stain-
less steel. Of course, the implant can include an aperture or
slot to be delivered via an elongate light guide member as
described herein.

[0721] Implant D10 includes a rigid stainless steel body
D16 with large apertures D18 formed therethrough and with
smaller openings D17. Each opening D17 diverges inwardly
beginning at and extending inwardly from the outer surface
D19. Openings D17 do not pass completely through implant
D10, although such is possible. If an opening passing com-
pletely through implant D10, the tissue can be pressed
through the top (or bottom) of the implant to the bottom (or
top) and press against and meld or attach to the opposing
vertebrae, which is presently not preferred. As is evident from
various other implants illustrated herein, each opening D17
preferably, although not necessarily, includes an edge D20.
Edges 20 function like teeth and tend to grip intervertebral
and/or discal tissue that is pressed into diverging openings
D17 when an implant D10 is inserted in an annulus (or
between a pair of vertebrae if the disc is removed) and is
compressed between a pair of vertebrae.

[0722] Rotatable wings D11, D12 are each pivotally
attached to a different one of the ends ofbody D16. Each wing
D11, D12 normally is in a stowed position in which the wing
is aligned and in registration with body D16 in the manner
illustrated in FIG. 289. Winds D11, D12 are in this aligned
orientation when implant D10 is inserted through an opening
made in a disc and through a rupture in the disc such that wing
D11 is positioned outside and adjacent the rupture and wing
D12 is positioned outside and adjacent the opening. Conse-
quently, implant D10 extends completely through the disc
and the end of body D16 extend outwardly through the annu-
lus via said opening or said rupture. After implant D10 is so
positioned, wing D11 is rotated ninety degrees in the direc-
tion of arrow D24 to the deployed position illustrated in FI1G.
288 and wing D12 is rotated ninety degrees in the direction of
arrow D25 to the deployed position illustrated in FIG. 288.
When wings D11 and D12 are in the deployed position of
FIGS. 288, 290, and 291, they seal, partially or completely,
the rupture and opening, respectively, in the disc annulus. If
desired, screws, bone, adhesive, or other fasteners or fasten-
ing material can be inserted through apertures D26 and D27 in
wing D12 to secure wing D12 in position. Screws inserted
through apertures D26 and D27 would turn into vertebrae
D14 and D15, respectively. One or more apertures compa-
rable to apertures D26 and D27 can, if desired, be formed in
wing D11 to secure wing D11 to vertebrae D14, and D15. The
disc positioned between vertebraec D14 and D15 is omitted
from FIGS. 288 to 291 for sake of clarity.

[0723] Inanother embodiment of the invention, provided is
an improved method to treat an intervertebral disc including
an annulus having a height and a width and a periphery, a
nucleus circumscribed by the annulus, and nuclear material in
the nucleus. The method begins by determining if a rupture is
formed in and extends from the nucleus completely through
the annulus. If a rupture exists that extends from the nucleus
completely through the annulus, an incision is made to expose
peripheral white tissue at the periphery of the intervertebral
disc. Since nerve tissue and disc tissue are each white to the
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eye in normal ambient light, a procedure is utilized to visually
determine if the peripheral white tissue being viewed is nerve
tissue or disc tissue. A first procedure which is utilized com-
prises directing light, normal light other than normal ambient
light (i.e., other than sunlight or unfiltered indoor lighting
utilized in operating rooms) at the peripheral white tissue,
which light will generate a first color of reflected light for
nerve tissue and a second color of reflected light different
from said first color for disc tissue. Infrared light, ultraviolet
light, or other wavelengths of electromagnetic radiation can
be utilized as desired. A second procedure which is utilized
comprises injecting a dye or other coloring agent into contact
with the white tissue, which dye generating a first color of
reflected light for nerve tissue and a second color of reflected
light different from said first color of disc tissue. Any desired
dye can be utilized. Once it is determined whether the white
tissue is nerve tissue and/or disc tissue, an opening can be
made in the disc without damaging nerve tissue. After the
opening is made, an implant is inserted to treat the rupture.
When at the beginning of the foregoing method a determina-
tion is made whether there is a rupture in the disc, a determi-
nation can also, if desired, be made whether a nuclear hernia-
tion extends into and through said rupture and outwardly from
the annulus. A first procedure which is utilized comprises
directing light, normally light other than normal ambient light
(i.e., other than sunlight or unfiltered indoor lighting utilized
in operating rooms) at peripheral disc tissue, which light will
generate a first color of reflected light for the nuclear hernia-
tion and a second color of reflected light different from said
first color for annular tissue, nerve tissue, or other tissue
adjacent the disc and a nuclear herniation. Infrared light,
ultraviolet light, or other wavelengths of electromagnetic
radiation can be utilized as desired. A second procedure
which is utilized comprises injecting a dye into the disc,
which dye will pass outwardly through the rupture and reveal
the herniation. The dye can, if desired, generate a first color of
reflected light for herniation tissue and a second color of
reflected light different from said first color for annular tissue,
nerve tissue, or other tissue adjacent the disc. Any desired dye
can be utilized. If such a nuclear herniation exists, it can be
treated by making an opening and inserting an implant to
generate negative pressure within the disc sufficient to draw
inwardly said nuclear herniation through the rupture and back
into the nucleus. An implant can be inserted in the disc and
extend through the opening made in the disc, through the disc,
and through the rupture. Alternatively, after the herniation is
treated, the implant may be inserted through the rupture,
without making another opening in the disc. The implant will
extend into the disc and outwardly through the rupture to seal
the rupture. FIGS. 288 to 291 illustrate such an implant,
generally indicated by reference character D10. Implant D10
is, as are each of the other implants herein, currently prefer-
ably made out of polymer, carbon fiber, or metalor any other
suitable or reasonable material. The material used to make
implant D10 and the other implant illustrated herein can vary
as desired, and include elastic, resilient, porous or other mate-
rials. There are, for example, polymers available that produce
a rigid, hard implant generally comparable to that produced
by porous metal. The presently preferred implant components
are, however, solid and substantially rigid, as well as being
relatively hard, in the manner of metal. The implant can be
grooved, channeled, recessed, or otherwise shaped and
dimensioned to allow flexability of rigid materials (FIG. 301)
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[0724] Implant D10 includes a rigid body D16 with large
apertures D18 formed therethrough and with smaller open-
ings D17. Each opening D17 diverges inwardly beginning at
and extending inwardly from the outer surface D19. Open-
ings D17 do not pass completely through implant D10,
although such is possible. If an opening passing completely
through implant D10, the tissue can be pressed through the
top (or bottom) of the implant to the bottom (or top) and press
against and meld or attach to the opposing vertebrae. As is
evident from various other implants illustrated herein, each
opening D17 preferably, although not necessarily, includes an
edge D20. Edges D20 function like teeth and tend to grip
intervertebral and/or disc tissue that is pressed into diverging
openings D17 when an implant D10 is inserted in an annulus
(or between a pair of vertebrae if the disc is removed) and is
compressed between a pair of vertebrae.

[0725] Rotatable wings D11, D12 are each pivotally
attached to a different one of the ends ofbody D16. Each wing
D11, D12 normally is in a stowed position in which the wing
is aligned and in registration with body D16 in the manner
illustrated in FIG. 289. Wings D11, D12 are in this aligned
orientation when implant D10 is inserted through an opening
made in a disc and through a rupture in the disc such that wing
D11 is positioned outside, within, and/or adjacent the rupture
and wing D12 is positioned outside, within, and/or adjacent
the opening. Consequently, implant D10 extends completely
through the disc and the end of body D16 extend outwardly
through the annulus via said opening or said rupture. Alter-
natively, implant D10 can reside at least partially, or even
completely intermediate two vertebra and when wing D11 or
D12 are rotated (by turning a recess (not shown) in wing D11
or D12 with an instrument, wing D11 or D12 functions as a
cam to either fix implant D10 to bone or disc by pressing into
a vertebra or function as a cam to separate two vertebra.
Wings D11, D12 can be toothed, at least partially porous,
etched, or coated to facilitate bone to bond, ingrow, or attach
into wing D11 or D12 (or any portion or recess of implant
D10). Rotating wing D11, D12 expands implant D10 verti-
cally separating adjacent vertebra, and can reshape the disc,
reduce pressure, and perform indirect decompression of
nerves adjacent the disc with internal traction. After implant
D10 is so positioned, wing D11 is rotated ninety degrees in
the direction of arrow D24 to the deployed position illustrated
in FIG. 288 and wing D12 is rotated ninety degrees in the
direction of arrow D25 to the deployed position illustrated in
FIG. 288. When wings D11 and D12 are in the deployed
position of FIGS. 288, 290, and 291, they seal, partially or
completely, the rupture and opening, respectively, in the disc
annulus and can assist in the reduction of a disc hernia. If
implant D10 is constructed to permit the wings D11 and D12
to be drawn and move toward one another, such movement of
wings D11 and D12 can also assist in reducing a disc hernia
and forcing herniated nuclear material back through the annu-
lus and into the disc nucleus. If desired, screws, bone, adhe-
sive, or other fasteners or fastening material can be inserted
through apertures D26 and D27 in wing D12 to secure wing
D12 in position. Screws inserted through apertures D26 and
D27 would turn into vertebrae D14 and D15, respectively.
One or more apertures comparable to apertures D26 and D27
can, if desired, be formed in wing D11 to secure wing D11 to
vertebrae D14, and D15. The disc positioned between verte-
brae D14 and D15 is omitted from FIGS. 288 to 291 for sake
of clarity.
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[0726] If the adjacent vertebra are translated, canted, or
rotated with respect to each other, wings can be used to draw
together (or separate) the adjacent vertebra into a new orien-
tation. Such realignment forces can be generated with a
reversibly threaded member similar to member 827 in FIG.
197.

[0727] In a further embodiment of the invention, provided
is amethod to treat an intervertebral disc including an annulus
having a height and a width and a periphery, a nucleus cir-
cumscribed by the annulus, and nuclear material in the
nucleus. The method includes determining if a rupture is
formed in the annulus and a nuclear herniation extends from
the nucleus completely through the rupture to the exterior of
the annulus. This determination being made by employing
one of a pair consisting of (1) directing light at the periphery
of the disc, the light generating a first color of reflected light
for said nuclear herniation and a second color of reflected
light different from said first color for tissue other than said
nuclear herniation tissue, and (2) injecting a dye or other
colorant into the nucleus of the disc and examining to deter-
mine if dye has passed through a rupture in the annulus to a
nuclear herniation extending outside the annulus. If a nuclear
herniation exists that extends from the nucleus completely
through the annulus, an incision is made to expose peripheral
white tissue at the periphery of the intervertebral disc. It is
then visually determined by the surgeon whether the periph-
eral white tissue is nerve tissue or disc tissue by employing
one of a pair consisting of directing light at the peripheral
white tissue, the light generating a first color of reflected light
for nerve tissue and a second color of reflected light different
from said first color for disc tissue, and of injecting a dye into
contact with the white tissue, the dye generating a first color
of reflected light for nerve tissue and a second color of
reflected light different from said first color of disc tissue.
Since in normal unfiltered, ambient light nerve tissue and disc
tissue both look white, a surgeon cannot readily visually
distinguish nerve tissue and disc tissue. If, however, in accor-
dance with the invention, the surgeon illuminates the tissue
with a ultraviolet light, infrared light, or another desired
wavelength of electromagnetic wave or radiation, the nerve
tissue will have a different color or appearance than the disc
tissue, and the surgeon will be able with his eyes (understand-
ing that the surgeon may be looking through a microscope,
endoscope, or other instrument) to visually differentiate and
distinguish the nerve tissue from the disc tissue.

[0728] A meter or sensor can measure the wavelengths of
light emitted from the tissues and quantify their amount,
above at and/or below a certain threshold, for distinguishing
the tissues. Wavelengths oflight can be converted to electrical
signals using any available means including but not limited
to, CMOS or CCD sensors. Such signals can be measured and
be converted into auditory signals or sound waves alerting the
operator with music, tones, or special sounds such as a roaring
lion, etc. Images can also be manipulated using any desired
computer software to further distinguish the tissues so that
healthy tissue portions and damaged tissue portions can be
distinguished, or that different tissues such as nerves and
annulus can be distinguished. Modifying the images with
software may eliminate the need to inject dye or other mate-
rials into or adjacent the disc providing for a less-invasive
treatment.

[0729] After the surgeon distinguishes the nerve tissue
from the disc tissue, he or she is able to make carefully an
opening in the disc and is much more likely to accomplish
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such without damaging nerve tissue. Of course, in some
instances, the surgeon may use an existing rupture in a disc
and not be required to make an additional opening in the disc.
The surgeon then inserts into the disc through the opening at
least one implant to treat said nuclear herniation by generat-
ing negative pressure within the disc sufficient to draw
inwardly said nuclear herniation through the rupture and back
into the nucleus. The implant can also extend through the
opening, through the disc, and out through the rupture to seal
rupture and opening.

[0730] Before a disc is treated, an original pressure, P,
exists in the nucleus of the disc. The disc is located in the
space between a pair of vertebra. If there is a nuclear hernia-
tion in the disc, the original pressure, P, promotes the her-
niation and acts against any attempt for the herniation to pass
through the annulus back in the disc. When an implant is
inserted in the nucleus of a disc, the implant occupies a
volume in the nucleus that further displaces nuclear material,
and produces an increased new pressure, P, in the disc. The
amount, AP, that the implant initially increases the pressure
in the disc is indicated by the new pressure P, less the original
pressure P, If there is a rupture or nuclear herniation in the
disc, the pressure increase, AP, may increase the severity of
the rupture or herniation by forcing additional nuclear mate-
rial out through the herniation. Consequently, in the prior art,
increasing intradiscal pressure is a problem and, as a result,
disc material often is at least partially removed before insert-
ing an implant, or the disc must be intact with an “uncompro-
mised annulus with no significant tears and with the original
nucleus intact” (Trieu US 2004/0186471, para. 0003, 0015,
0028). And, installing an implant, simply because the implant
increases intra-nuclear pressure, produces forces which act to
widen a disc. Consequently, even if an implant is profiled and
tends to produce negative pressure which reduces somewhat
intra-discal forces by spreading the vertebrae—or even by
deflating, or removing at least a portion of the implant—such
a pressure reduction typically is not enough to reduce the
intra-disc pressure back to the original pressure, P,, much
less reduce intra-discal pressure below the original intra-
discal pressure (less than P ) sufficiently to draw a herniation
back into a disc. One ideal implant for, in accordance with
various of the embodiments disclosed herein, producing a
quantity of negative pressure sufficient to draw a nuclear
herniation back into the nucleus of a disc utilizes an implant
with an outer surface (438) configured with tissue interlock-
ing openings (463) (see FIG. 69) that diverge away from the
outer surface, and minimize the pressure increase when
inserted in the nucleus of a disc. The implant must spread the
vertebrae sufficiently to produce the needed negative pres-
sure. The implant preferably occupies a relatively constant
volume in a disc, i.e., if the implant expands in the manner of
the implant of FIGS. 172 to 176. Since the components of this
implant are solid and rigid (which is presently—without fore-
closing the possibility of other constructs—preferred in all
implant disclosed herein) the volume occupied by the implant
generally does not increase as the implant expands. This is
especially the case if the implant is hollow or includes open-
ings which are exposed when the implant expands and which
permit disc tissue to flow into the openings and, if appropri-
ate, into contact with therapeutic materials provided within
the implant. In contrast, an implant consisting of an inflatable
balloon typically continues to expand and occupy more vol-
ume as it inflates. Such an inflatable balloon implant is not
preferred when it is desired to produce sufficient negative
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pressure to draw a herniation back into the nucleus of a disc.
As would be obvious to those skilled in the art, inflating a
balloon implant could separate vertebra and change the shape
of a disc without generating sufficient, if any, negative pres-
sure to draw disc hernias back into the disc.

[0731] Another aspect of the invention employs gathering
material inside the implant to offset the volume of the
implant. Drawing nuclear material inside the implant can at
least partially offset expansive forces acting on the disc dur-
ing implant insertion. The pressure required for herniated disc
material to move through a small opening is greater than the
pressure required for herniated disc material to move through
a large opening. The high insertion pressure is used to force
disc, vertebral or other material into the implant through
smaller surface openings into larger spaces within the
implant. Once inside the implant the tissue may expand (due
to lower pressure in a larger space) to assist in locking the
implant in place.

[0732] Converting implant insertion pressure into forces
used to treat disc hernias is neither obvious nor anticipated in
the prior art. Likewise safely visualizing the effects of the
converted insertion pressure to reduce disc hernias is a unique
event.

Elongate Optical Guide Member

[0733] Turning to FIG. 292, elongate shaft A101 extends
from proximal end A106 to distal tip T101. Light post A107
reversible attaches to shaft A101 at proximal portion A105
and at end A106. The light post A107 can be any optical
element or handle component that is configured to receive the
elongate shaft A101 as described herein. The shaft A101 is
hollow and stuffed with one or more optical fibers (not
shown). Optical fiber can be constructed of plastic, glass, or
any desired material as long as light is transmitted from light
post A107 to end A106 through shaft A101 and tip T101, and
any number of optical fibers can be used and arranged as
needed in order to implement the methods described herein.
Tip T101 is usually inserted through a needle into a surgical
site. However, the tip 101 can be configured as a needle.
Perforated implant A103 has a channel A103 A through which
shaft A101 resides. End A106 is detachable from post A107
and shaft A101 has a uniform diameter along the entire length
of shaft A101. For example, end A106 can be configured to
facilitate detaching the shaft A101 from the post A107 by post
A107 and end A106 being cooperatively threaded, snap-fit,
friction-fit, or the like. Tip T101 can be inserted into implant
A103 orimplant A103 can be inserted over end A106. Implant
A103 can be advanced, with any suitable instrument, such as
those described herein and particularly as shown in FIGS.
228-231D, along shaft A101 and inserted into a joint or other
location within the body of a patient or animal.

[0734] Forexample, the shaft A101 can be received through
the aperture B63 of device B60 so that the device B60 can
facilitate implantation of an implant by the implant and
device B60 passing over the shaft A101. While these instru-
ments and devices are not shown together, it is reasonable
from the descriptions herein to indicate that the shaft A101
and aperture B62 can be cooperatively dimensioned such that
the aperture B62 receives the shaft A101 therethrough. Simi-
larly, any aperture, conduit, or perforation described herein or
even a longitudinal recess can be adapted to slide over the
shaft A101. Also, any aperture, conduit, perforation or longi-
tudinal recess may be configured as a “C” shape so as to still
be capable of sliding over the shaft A101.
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[0735] In one embodiment, the shaft A101 can be config-
ured as an elongate light guide as described herein. In one
example, the shaft A101 can be configure to function as a light
guide wire to allow for transmitting and receiving light there-
through for implementing a medical procedure as described
herein. In another example, the shaft A101 can be configure to
function as an elongate light guide that is a cannula as
described herein.

[0736] In one embodiment, the light post A107 can be a
handle, and may be ergonomically shaped and include the
features of the handle H1 shown in FIGS. 298 and 299.
However, the light post A107 can be an optically coupling
member or other optical component (e.g., including a lens,
collimator, etc.) that can coupled to a handle, such as handle
H1. Alternatively, the light post A107 can couple to an optical
coupling element that transmit the optical datato a computing
system.

[0737] As shown in FIG. 293, the shaft A101 can be bend-
able. While only a section of the shaft A101 is shown to be
bendable, the entire length can be bendable. The shaft A101
can be as bendable as an optical fiber. Exceptionally small
optical fibers with very narrow diameters can be extremely
bendable, such as to be capable of being bent up to 90 degrees,
or even up to 120 degrees or more. These small optical fibers
an also be wound in a tight coil, and thereby can be negotiated
through the back in relation to the spine and adjacent verte-
bras and into and around the intervertebral disc. The bending
of'the bendable shaft A101 can be accomplished in any man-
ner shown for bending optical fibers as well as catheters or the
like. That is, the shaft A101 can bend merely be being pushed
through a natural or surgical tunnel in the body and bend be
being deflected. Also, the bending can be accomplished by
including one or more mechanical features that when actu-
ated cause the shaft A101 to bend in one direction or more
than one direction. In some instance the tip can be manually
bent and the rest of the shaft A101 can bend accordingly or by
deflection once the tip T101 is passed around a bend.

[0738] FIG. 293 also shows that the shaft A101 can be
telescoping and can be inserted into the light post A107 at
variable depths between the dimension D3. Also, the shaft
A106 and/or the post A107 can be extended through a handle
(not shown) such that the effective length can change between
distance D1 and D2. The bending of the bendable configura-
tion of the shaft A106 may also change the effective length.

[0739] FIG. 294 illustrates a lighting system 100L, such as
an optical fiber and optical elements, that can be included in
the elongate shaft A101 (FIG. 293) or be coupled to the shaft
A101. The lighting system 100L can include optical cable L1
extending from coupler B1 to couple B2. Optical couplers Bl
and B2 can include various optically components that can
functionally couple an optical cable L1 so that light can pass
therethrough to be observed, recorded, or the like. That is, the
optical couplers, can include one or more lenses, collimators,
and housing and adjustable means for focusing light passing
therethrough. For example, optical coupler B1 can be adapted
as the distal end that is inserted into a surgical site and optical
coupler B2 can be adapted to be coupled to a handle or other
imaging device. For example, coupler B1 can include optical
components O1 and O2, which can be any optical component
for receiving light and optical images. Also, coupler B1 can
be adjusted between distance D4, such as by telescoping,
which may be for focusing the light. Additionally, coupler B2
can include adjustment mechanism B3 that can be used to
focus the light, and can include receptacle B4 for being
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plugged into an imaging device. Receptacle B4 can have a
depth of D6, which can be varied as needed for being coupled
to anoptical device. In one option, coupler B1 is configured to
attach the proximal end A106 of the shaft A101. In one option,
coupler B2 is configured to attached to the tip T101 of the
shaft.

[0740] Also, shaft A101 can be flexible and can be manipu-
lated in the body. Shaft A101 can operate at an initial length,
and tip T101 can be positioned at length D2 or positioned at
length D1 relative to post A107. The ability of shaft A101 to
configure within the body to multiple lengths allows for a
larger field of illumination when shaft A101 is positioned at
length D2, D3 and allows for a smaller skin opening when
shaft A101 is inserted straight. The ability of shaft A101 to
configure within the body to multiple lengths also allows for
precision placement of implant A103. Implant A103 in FIG.
292 is shown in one configuration. Implant A103 in FIG. 293
is shown in a second configuration. Implant A103 can have
any desired configuration or be constructed of any desired
material. Implant A103 can berigid, flexible, soft, hard, solid,
gel, hinged, unitary, multiple, etc. Implant A103 can also
comprise a pair of sliding surfaces like implant 100 in FIG. 1.

[0741] Referring to FIGS. 292-294, optical guide unit sys-
tem 1001 can be coupled to or include shaft A101, which
extends from proximal end A106 to distal tip T101. In one
embodiment, coupler B1 reversible attaches to shaft A101 at
portion A105 and at end A106. End A106 is detachable from
coupler B1, or post A107 is detachable from coupler B1. In
one option, post A107 is configured as coupler B1. The shaft
A101 can have a uniform diameter along the entire length. Tip
T101 can be inserted into implant A103 or implant A103 can
be inserted over end A106. Implant A103 can be advanced,
with any suitable instrument, along shaft A101 and inserted
into a joint or other location within the body of a patient or
animal.

[0742] In one embodiment shown as a combination of
FIGS. 292-299, proximal end A109 of scope S101 is revers-
ibly attached to coupler B1. Focus ring O1 can be rotated with
respect to optical element O2 so as move coupler B1 in the
direction of arrows D and to focus an image normally viewed
through camera C1 and monitor C2 (see FIGS. 298 and 299)
and or an eyepiece (not shown) from a lens (not shown).
Output cable C3 can be reversible connected to another view-
ing monitor and/or computing system as desired. Light cable
L1 can be operably coupled to light post A107 of scope 5101
to direct light through shaft A101 and out tip T101. Light
cable L1 is operably coupled to light source L.S2 by any of
various optically coupling configurations. Light source LS1
can contain a halogen bulb, a brighter xenon bulb, or provide
light in any desired method or intensity and can contain a
dimmer. Power supply PS1 provides current to light source
LS1 from a battery or wall outlet in the operating room.

[0743] Nearly everything that uses or transmits forces gets
hot before it fails. Camera C1 in FIG. 298-299 can be con-
structed to detect and convert infrared energy (heat) into an
electronic signal, which is then processed to produce a ther-
mal image on a video monitor C2 and perform temperature
calculations. Heat sensed by infrared camera C1 can be quan-
tified monitoring thermal performance of the body and or
implant identifying heat-related problems. Combining visual
imaging and infrared software allows thermal analysis within
the body. An infrared camera image of an implant can locate
a worn mechanical part.
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[0744] Temperature measurements can be compared with
historical operating temperatures, or with infrared readings of
similar joints to determine a temperature rise, implant reli-
ability, or implant safety. Finding and fixing a worn, infected,
or damaged implant or body part can prevent catastrophic
failures.

[0745] Digital image storage, available on most infrared
cameras, produces calibrated thermal images that contains
independent temperature measurements that can be measured
at any time with the optical guide system 100L in FIG. 294.
Infrared thermography camera C1 can visualize and verify
thermal performance. Infrared camera C1 detects thermal
problems, quantify them with precise non-contact tempera-
ture measurement, and document them automatically in sec-
onds with reports Infrared cameras, software, accessories,
can be combined with the optical guide system 100L in FIG.
294.

[0746] FIGS. 295-297A includes schematic representa-
tions of embodiments of a shaft A101 configured as a cannula
having an internal lumen OC1, and shows an end cross sec-
tional view of distal tip T101 of shaft A101 illustrated in FI1G.
292. FIG. 295 shows a light source conduit [.S2 is optically
coupledto any light source and is insulated from image sensor
conduit C7 that is optically coupled to an image sensor. Also
shown in an optional electrical conductive fiber ST1 that can
also be insulated from light source conduit .S2 and image
sensor conduit C7. The insulation can be by any optically or
electrically isolating material 1101. Light source LLS2 can
originate from any commercially available light emitting
diode (LED), such as L.S1 or .S3 shown herein. Image sensor
conduit C7 can comprise any type of optical fiber, such as
single mode or multimode optical fibers, and can be optically
coupled to any commercially available charge coupled device
(CCD). Electrical fiber ST1 can comprise any electrically
conductive material. Open center OC1 can contain additional
viewing elements, light sources, electrical conductive mate-
rials, lasers, cable, disc preparation instruments, disc removal
instruments, provide suction or transmit pressurized saline to
the surgical site. Implant A103 can also be delivered through
open section OC1 along shaft A101 to the surgical site. While
only one light source conduit .S2, one image sensor conduit
C7, or electrical conductive fiber ST1, any number and
arrangement can be shown. Also, the shapes of these compo-
nents can be modified in order to be suitable for the use. The
light source conduit L.S2 and image sensor conduit C7 can be
individual optical fibers, where the [.S2 fiber is a light trans-
mitting fiber and the C7 fiber is a light receiving fiber, and
appropriate optical elements can be associate therewith for
shining light and receiving light.

[0747] FIG. 296 includes another end cross sectional view
of distal tip T101 of shaft A101 illustrated in FIG. 294. Light
source conduit [.S2 is insulated from image sensor conduit
C7 and electrical conductive fiber ST1 by material 1101.
Open center OC1 can contain additional viewing elements,
light sources, electrical conductive materials, lasers, cable,
disc preparation instruments, disc removal instruments, pro-
vide suction, or transmit pressurized saline to the surgical site.
Implant A103 can also be delivered through open section
OC1 along shaft A101 to the surgical site.

[0748] FIG. 297 includes another end cross sectional view
of distal tip T101 of shaft A101 illustrated in FIG. 294. Light
source conduit [.S2 is insulated from image sensor conduit
C7 and electrical conductive fiber ST1 by material 1101.
Open center OC1 can contain additional viewing elements,
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light sources, electrical conductive materials, lasers, cable,
disc preparation instruments, disc removal instruments, pro-
vide suction, or transmit pressurized saline to the surgical site.
Implant A103 can also be delivered through open section
OC1 along shaft A101 to the surgical site.

[0749] With reference to FIGS. 295-297, the end cross sec-
tional view of distal tip T101 of shaft A101 can exclude the
electrical conductive fiber ST1 is some embodiments. That is,
only the light transmitting fiber (e.g., light shining fiber) and
light receiving fiber (e.g., image fiber) can be included. In one
embodiment, only one fiber is needed when the light being
transmitted and the light being received have different wave-
lengths and are capable of passing each other in opposite
directions without interference. Monochromatic or single
wavelength light that down shifts to a lower wavelength when
striking tissue may be suitable in some applications with only
a single fiber. In one embodiment, one of 1101, LL.S2, ST1, or
OC1 can be configured as a coloring agent conduit for apply-
ing coloring agent to the site of the medical procedure as
described above.

[0750] Also, while the cross sectional profile is generally
round, other shapes, such as in FIGS. 295A-297C can be
used, as well as others. The non-round cross sectional shapes
of'the shaft A101 can be used to help rotate the implant when
the shaft A101 is being used as a guide wire or a guide
cannula. That is, when the non-round shaft A101 rotates, the
implant sliding thereon or therein will also rotate.

[0751] FIG. 2958 illustrates another cross sectional profile
of'shaft A101, which includes a light source conduit .S2 and
an image sensor conduit C7, surrounded by a cladding C9 or
other sheath for optical fibers. Since the light source conduit
L.S2 and an image sensor conduit C7 are adjacent a top recess
C11 and bottom recess C12 are formed. The recesses C11,
C12 can act as guide rails for an implant A103 that can be slid
down the shaft A101. In another aspect, the recesses C11, C12
can be configured into protrusions and also function as guide
rails for an implant A103. The function of the guide rails
allows the implant to rotate when the shaft A101 is rotated.
The other implantation devices described herein can be modi-
fied in accordance with the cross sectional profiles of FIGS.
295, 295B, 296 A, and 297A.

[0752] FIG. 298 includes an end view of another optical
guide unit system 200L further illustrated in FIG. 299. Guide
unit system 200L is operable to illuminate a surgical site,
transmit current, and configured to accept a perforated
implant. Guide unit 2001 functions like to implant insertion
system illustrated in FIG. 184. Shaft A101 of FIG. 292-300
functions similar to wire 780 of FIG. 184 and can be used in
with lever or dilator 781, cannula sleeve 783, and or driver
786. Shaft A101, in addition to delivering an implant A103,
can illuminate the operative site and transmit images to a
camera or video recorder. Delivering an implant along shaft
A101 is safer then when delivered to an operative site along
wire 780 in image 184. The implant system in FIG. 184 can be
orthogonal as shown or be round or oval as illustrated in FIG.
299 as cannula sleeve CA1, or it can be any polygon shape. In
FIG. 298 Monitor C2 functions similar any time of monitor,
such as an LCD screen. Shaft A101 or guide wire 780 (FIG.
184) slides through handle H1. Pressing Light button C1 with
a finger connects current from power supply PS1 (connected
to a wall outlet or battery) to shaft A101 or wire 780 (FIG.
184). Pressing Current button ST2 with a finger connects
current from power supply PS1 (connected to a wall outlet or
battery) to shaft A101 or wire 780, which can provide elec-
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trical current to electrical conductive fiber ST1. Tip T101 in
FIG. 299 functions similar to end 780A of wire 780 (FIG.
184) and can deliver in implant into a joint intermediate two
vertebra or to any desired location within the body.

[0753] FIG. 299A illustrates another embodiment of a
medical system 305 that can be used in the methods of the
present invention, such as for delivering an implant with the
elongate light guide as well as grabbing tissue, pulling tissue,
or removing tissue. The medical system 305 is illustrated to
include a shaft A101 that is received in a cannula sleeve CAl
s0 as to extend from cannula end CE, and operated by a handle
CX. The shaft A101 and cannula sleeve CA1 can be config-
ured as described herein, and modified as now described. The
shaft A101 can include a distal tip T101 that is outfitted with
a grabbing tip G that has grabbing member G2 that articulates
with respect to grabbing member G1, however, both of the
grabbing members G1, G2 may be able to articulate with
respect to each other and/or with respect to the shaft A101.
One or more of the grabbing members G1, G2 can include one
ormore teeth T1 to facilitate grabbing tissue, such as grabbing
a herniation that extends from a disc. Alternatively grabbing
members G1 and G2 can be configured as multiple fingers
(FIGS. 46 A-47D), a rotating shaver, rasp, with or without an
expandable cutting edge (FIG. 213) or any desired configu-
ration. Any of the implants and instruments described herein
can be operatively coupled with external traction, or an exter-
nal suction to create a vacuum intermediate the vertebra to
suck material back into the disc. Alternatively the implant can
generate negative pressure by separating the vertebra (inter-
nal fraction) and draw material away from nerves adjacent the
disc (FIGS.12-15). The shaft A101 and cannula CA1 are both
shown to be coupled with a cannula coupler CN, which has a
port P1 that can be used for irrigation or sucking of fluids from
the distal end T101 and may be able to suck fluids through the
cannula CAl, such as sucking tissue bits that have been
grabbed with the grabbing tip G, and pulled off or torn into
tissue bits. Suction can also provide negative pressure to
reduce a disc herniation without directly removing the disc.
The cannula coupler CN can be coupled to a membrane M1
that prevents fluid flow from flowing further up the medical
system 305, and directs fluid out of the port P1. The shaft
A101 may extend through the cannula coupler CN, and may
have a portion A105 coupled to an image sensor conduit C7
that extends into the housing of the handle CX. As shown, the
shaft A101 can also be operably coupled with a light source
L1. A focusing ring C6 may be operably coupled with the
sensor conduit C7 and with the shaft A101, and may be
positioned to focus light from the shaft A101 fiber optical
elements to the sensor conduit C7. The focusing ring C6 can
be operated by rotation thereof as shown by arrow R1. The
sensor conduit C7 can have a proximal end C19 that is oper-
ably coupled (or remotely coupled) to a camera device C1,
which camera device C1 can be operably coupled (or
remotely coupled) to a monitor C2 so that a medical practi-
tioner or surgeon can visualize the intervertebral space with
the system 305. Visualizing the intervertebral space provides
for viewing the retrieval of a disc herniation, placement of an
implant, or separation or realignment of the vertebra. Option-
ally, an optical output cable C3 is operably or remotely
coupled with the camera C1 or monitor C2, which output
cable can be operably or remotely coupled with any comput-
ing system or other visualization device. Alternatively the
image can be viewed remotely.
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[0754] The handle CX can be articulated to as to move and
articulate the grabbing tip G, such that one or more mechani-
cal components are associated with both the grabbing tip G
and the handle CX. For example, pull wires (not shown) can
be operably coupled from the grabbing tip G to the handle CX
such that articulation of the handle CX at handle axis CX1
moves the grabbing member G2 with respect to grabbing
member G1 so that the grabbing tip G can grab tissue. The
handle CX can be articulated so that the grabbing member G1
and grabbing member G2 are closed or together so that an
implant can slide over the shaft A101 (similar to implant
A103 in FIG. 300), over the grabbing tip G, and off of the
shaft A101 and grabbing tip G in order to be deployed. A
delivery member or push member can be used to deliver the
implant over the shaft A101 and grabbing tip G.

[0755] FIG. 300 illustrates another wire 780 or shaft A101
handle reversibly connected to end A105, A106 of shaft
A101. Handle H101 has a hollow channel (not shown) for
shaft A101 to slide through. Implant A103 can slide along
shaft A101. Tip T101 is operable by pressing button ST2 to
transmit current via electrical conductive fiber ST1 within the
body. The amount of current transmitted through shaft A101
is controlled by thumb wheel W1. Thumb wheel W1 controls
the resistance through wire W2 connected to a power source.
[0756] Shaft A101 can be used to insert an implant into any
region of the body including blood vessels, organs, bones,
joints, brain, tumors, and the spinal column. One path for
inserting an instrument or implant into the intervertebral disc
of'the spine is illustrated in FIG. 41 as arrow 319. Shaft A101
can function as instrument 61 in FIG. 7, wire 324 in FIG. 43,
apparatus 321 in FIG. 45, hollow cylindrical body 364 in FIG.
47E, wire 324 in FIGS. 50 and 51, member 764 in FIG. 178,
instrument 800 in FIGS. 187 and 188, handle A22 of instru-
ment A32 in FIG. 213. Instrument A60A in FIG. 227A can be
inserted along shaft A101 through aperture A63A. Implant
insertion tool A73 in FIG. 230 can be inserted along shaft
A101 as can instrument B60 in FIG. 231 A, with implant B66
as shown in FIG. 231C and FIG. 231D. Shaft A101 can be
inserted through aperture A81 of instrument A80 in FI1G. 232,
apertures C61, C62, C63, of instrument C60 in FIG. 235A-D,
or through hollow instrument A80B in FIGS. 235E-H as long
as shaft A101 transmits light, images, and/or electricity, and
assists to deliver an implant.

[0757] Instrument 800 in FIGS. 187 and 188 can also be
cannulated, perforated, or provided with a channel along the
length to slide along shaft A101. Instrument 800 can be elec-
trically insulated along handle 801. Handle 801 and end 802
can be constructed of electrically conductive material such as
metal. A current can be delivered through instrument 800
adjacent disc 70. A current can be recorded along principal
nerve 316,317 in FIG. 41 and instrument 800 can be manipu-
lated by a surgical operator as desired.

[0758] The shape and dimension of shaft A101 can vary as
desired. It is currently preferred that Shaft A101 be cylindri-
cal with a cross sectional diameter in the range of 0.028 to
0.125 inches and a length of 1 to 12 inches. Shaft A101 can
contain many or consist of a single fiber optic wire or cable.
Shaft A101 can also contain a lens at tip T101.

[0759] Shaft A101 can be combined with a cannula config-
ured to attach pressurized irrigation fluids, colored stains, and
or radiopaque contrast. Shaft A101 can have an aperture for
inserting instruments and for removing materials, such as an
intervertebral disc, from the body as shown in FIGS. 295,
296, and 297.
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Implant

[0760] FIG. 301 illustrates an implant A103 configured to
revitalize an intervertebral disc after deposition intermediate
two vertebras by an elongate guide unit. Implant A103 com-
prises a top toothed arcuate surface T1, a bottom toothed
arcuate surface T2, a slot Z, placed circumferentially around
implant A103, and an aperture 3 through implant A103.
Implant A103 can also have a flat top and or bottom, a smooth
top and or bottom and may or may not be toothed to function.
When implant A103 is smooth and without teeth and inserted
intermediate two vertebra, at least one vertebra can slide,
glide, or otherwise move about implant A103 in the direction
of arrows DA, DB, DC, DD, and in directions intermediate
arrows DA-DD. When implant A103 is toothed with teeth T3,
implant A103 can fix to tissue such as disc or bone or other
tissue intermediate two vertebras and move in the directions
DA-DD, in directions intermediate arrows DA-DD, and inthe
direction DE-DF when compressed intermediate two verte-
bras. Perforation aperture 3 and or slot Z can accept a guide
wire, an optical guide unit, or other elongate guide unit. When
a guide unit is inserted into the intervertebral disc, implant
A103 can travel along said guide unit into the disc.

[0761] Implant A103 can have any shape or dimension and
function to fuse two vertebras by joining two vertebras
together with teeth T3 on top surface T1 and bottom surface
T2. Implant A103 can function to allow movement of one
vertebra with respect to another adjacent vertebra by joining
two vertebra together with teeth T3 on top T1 and bottom T2
surfaces and by having a compressible slot Z intermediate top
T1 surface with distance G, the distance between top T1 and
bottom T2 surfaces at one portion of implant A103, greater or
less than the distance H, the distance between top T1 and
bottom T2 surfaces at another portion of implant A103. It is
preferred that slot Z be of a variable configuration along
implant A103 and distance G be greater or less than distance
H between Top surface T1 and bottom surface T2. The vari-
able shape and dimension of slot Z and surfaces T1 and T2
along the length of implant A103 causes tilting of top T1
surface with respect to bottom surface T2 of implant A103
and of adjacent compressing vertebras. When the top T1 and
bottom T2 surfaces at distance G and distance H are loaded
equally by adjacent vertebra, the said surfaces at Distance G
compress more than said surfaces at distance H (since less
support is provided by implant A103 at distance G than at
distance H) allowing the compressing vertebra to tilt with
respect to each other and move into a more preferred align-
ment than if slot Z was uniform and compressed. Implant
A103 can also assist movement of one vertebra with respect to
another adjacent vertebra by either joining to one vertebra but
not the other or by not joining to neither of two adjacent
vertebra where the vertebra slide along the top and/or bottom
of implant A103.

[0762] Implant A103 can function to differentially expand
in response to forces applied to slot z. Compressing slot z with
a constant force such as when applied by an operator or when
applied by the adjacent vertebra causes slot z to compress
then expand variably along its length. The variable shape and
dimension causes slot z to better adapt to movement of the
vertebra and to differentially expand in response to a constant
load.

[0763] FIGS.302 and 303 illustrate an intervertebral spacer
D28. Spacer D28 can be inserted between and contact each of
a pair of vertebra, or, can be inserted between and contact a
vertebra and/or an intervertebral disc. The top view of FIG.
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302 illustrates the generally trapezoidal shape of spacer D28.
Spacer D28 includes spaced apart, in-turned, opposing ends
D29 and D30, along with outwardly depending leg D31 with
aperture D32 formed therethrough. A screw or other fastener
can be inserted through aperture D32 to affix spacer D28 to an
intervertebral disc or vertebra. Spacer D28 can be size to fit
within the annulus of a disc. The opening between ends D29
and D30 diverges inwardly into spacer D28 to permit bone,
disc, metals, polymers, and other materials to enter implant
D28 and prevent or restrict materials from exiting implant
D28 when implant D28 is compressed between two vertebra.

[0764] FIGS. 304 to 307 depict a generally orthogonal
implant D35 constructed in accordance with another embodi-
ment of the invention. The material utilized to construct this
implant, as well as any of the other implants illustrated herein,
can vary as desired but typically comprises either a metal or
metallic compound or a polymer or polymer compound, tex-
tiles, or naturally occurring material such as machined bone.
Implant D35 includes side D39, internally threaded aperture
D38, and a plurality of parallel, spaced apart grooves D36,
D37 formed on the top and bottom of implant D35. The size
of each groove preferably, although not necessarily, initially
increases or widens as the depth of the groove D36, D37 from
the outer surface of implant D35 increases.

[0765] Another principal embodiment of the invention pro-
vides grooves and inserts that can be hemophillic, hydrophil-
lic, and attract and draw blood, fluids, and solids (using visco-
elasticity and/or negative pressure) into the interior of the
groove (D36, D37, etc.). The narrower outer opening in a
groove creates an environment of lower pressure when a fluid
flows through the opening (like a volume of water passing
through a narrow opening is under less pressure than the same
volume of water traveling through a wider opening).

[0766] Bernoulli’s Principle states that as the speed of a
moving fluid increases, the pressure within the fluid
decreases. As fluid or tissue or materials flow faster through
the narrower portions of a groove or implant, the pressure
actually decreases rather than increases facilitating ingrowth
into the implant. Likewise the pressure on the surface on the
implant is less than the pressure within the implant reducing
subsidence of the implant into the vertebra. The grooves are
shaped and dimensioned to also allow faster healing by allow-
ing tissue to flow (in grow) rapidly (through the narrower
opening with lower pressure) and slow within the larger open-
ing preventing the tissue from escaping once entering the
implant. Likewise materials inserted into the groove or
implant are secured within the implant. Less force is also
required to insert the implant as pressure is transferred from
the surface to the inside of the groove or implant. The wider
interior opening of the groove (inside the implant) has a
greater volume and higher pressure than the outer opening
when a material is flowing through the outer opening into the
interior of the groove. When the grooves are sufficiently
small, fluid flows into the grooves under capillary action due
to a combination of liquid surface tension and the adhesion of
the liquid to the surface of the groove.

[0767] When materials (disc, vertebral, cement, fluids, sol-
ids, etc.) are viscoelastic, the diverging interior opening in a
groove allows materials to expand (due to lower pressure) to
interlock with the interior of the implants provided herein.

[0768] Grooves can be oriented in any direction in implant
D35. By way of example, and not limitation, grooves can be
vertically, horizontally, obliquely, diagonally, and tangen-
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tially oriented and can, with respect to one another, be offset,
co-linear, spaced apart, angled, etc.

[0769] Inserts within groove D35 can be entirely solid,
partially solid, hollow, and can be applied to a groove by any
method of manufacturing including spray coating, electroly-
sis, macro-technology, micro-technology, nano-technology,
etc.

[0770] Alternatively, the outer opening in a groove can have
a constant diameter or width for a distance then widen like a
keyhole. Grooves can be formed horizontally along the sur-
face of the implant, can be formed vertically along the surface
of'the implant, or can be placed in any other desired orienta-
tion.

[0771] In one embodiment of the invention, grooves D36,
D37 remain open when implant D35 is inserted between a
pair of opposing vertebra. This permits vertebral tissue, disc
tissue, or other materials to move into grooves D36 and D37.
Any materials can be applied to alter the surface texture of the
grooves. Such materials can be applied by, for example,
spraying nano-particles, etching, electrolysis, and or heat
treatment.

[0772] After implant D35 is in position for a period of time
and vertebral tissue has moved into grooves D36 and D37,
grooves D36 and D37 tend to anchor implant in place and to
oppose, at a minimum, movement of the implant D35 in
directions of travel D43, D44 (FIG. 305) that are perpendicu-
lar to the longitudinal axes of grooves D36 and D37. The
parallel configuration of slots D36 and D37 also facilitate,
however, the insertion of implant in the direction of arrow
D42 or arrow D41 (FIG. 304). Directions D42 and D41 are
parallel to the longitudinal axes of slots D36 and D37.
[0773] In another embodiment of the invention illustrated
in FIGS. 308 and 309, grooves D36, D37 function to receive
elongate cylindrical markers D40 and D50. Marker D40, D50
can be porous, to facilitate the ingrowth of tissue, or can be
solid and impermeable. In one embodiment, each marker, in
addition to being solid, can have a smooth outer surface D50A
that extends across the opening to a slot D36. For example, in
FIGS. 308 and 309 outer surface D5S0A extends across the
opening to slot D36 and is visible in FIGS. 308 and 309. A
smooth outer surface D50A facilitates the insertion between a
pair of vertebras of implant D35 in the direction of arrow D41
or D42 (FIG. 304).

[0774] In another embodiment of the invention, each
marker is porous and has a rough surface to facilitate scraping
or rasping the vertebral end-plates or disc to encourage vas-
cular ingrowth. In another embodiment of the invention, each
marker is resorb able. In still another embodiment each
marker is a textile.

[0775] The “boat shaped” implant D52 illustrated in FIGS.
310 and 311 includes, as does implant D35, a plurality of
parallel spaced apart grooves D54, D56, D61 formed on the
top and bottom of implant D52. The parallel configuration of
grooves D54, D56, D61, D62 facilitates the insertion of
implant D52 between a pair of vertebra in the direction of
arrow D 55 (FIG. 310), or in a direction normal to arrow D55.
Alternatively, the outer opening of each groove can have a
constant diameter or shape for a distance and can thereafter
widen like a keyhole. Grooves can be formed horizontally
along a surface of the implant, can be formed vertically along
a surface of the implant, and/or can be formed in any desired
orientation, particularly to facilitate the growth of bone into at
least a portion of the grooves. If the density or other physical
property of the bone enables it to be distinguished from the
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implant, radiography can be used to detect the ingrowth of
bone in a groove. The size of each groove D54, D56, D61,
D62 preferably, although not necessarily, initially increases
or widens as the depth of the groove D54, D56, D61 from the
outer surface of implant D52 increases. Aperture D58 extends
through the tapered tip D57 of the implant and into the aper-
ture that is formed through the center of implant D52. Inter-
nally threaded aperture D58 also opens into the aperture that
is formed through the center of implant D52 and extends
completely through the end D53 of implant D52. As a result,
implant D52 can slide along a wire that extends through
aperture D58, through the central aperture in implant D52,
and through aperture D54. A wire can be constructed of a
material similar to or different from that of the implant to help
visualize radiographically the position of the implant along
the wire. The wire can be optical cable for transmitting light,
or can be constructed to conduct electricity to determine the
location of a nerve. The section view of FIG. 311 further
illustrates the configuration of the aperture D 63 extending
through the center of implant D52. Aperture D63 is bounded
by generally U-shaped sides D59 and D60 which function to
gather, capture and contain materials within aperture D63.
Any material or method can be utilized to alter the surface
texture of aperture D63. One such material comprises nano-
particles. Methods utilized at alter the surface texture include
spraying, etching, electrolysis, and heat treatment.

[0776] Apertures and grooves can be placed eccentrically
in or through the tip D57 to facilitate inserting implant D52 by
dissecting or dilating openings in an intervertebral disc (or in
adjacent tissue like muscle, skin, or fascia). Such apertures
are similar to the eccentric apertures in instrument A81 in
FIGS. 232 and C63, and C61 in FIG. 235A-D.

[0777] The implant D65 of FIGS. 312 and 313 (and all
other implants presented herein), can be inserted in a disc, can
be inserted between a pair of vertebra after a disc is removed,
or can be positioned to extend around the exterior of an
intervertebral disc. Implant D65 includes arms D66 and D67
each with a generally triangularly shaped opening D75
formed therein. Triangular opening D75 at least partially
widens as the depth into implant D65 increases. Arm D66
includes upper vertebral support surfaces D71, D70 and lower
vertebral support surfaces D76 and D78. Arm D67 includes
upper vertebral support surface D69 and includes lower ver-
tebral support surfaces D77. Each of the upper vertebral sup-
port surfaces D70 is presently parallel to each of the lower
vertebral support surfaces D77, although this need not, if
desired, be the case. Said vertebral support surfaces can be
shaped and dimensioned to alter the orientation or cant of the
vertebra as in FIGS. 35-40. Implant D65 can comprise two
springs (arms D66 and D67) pivotally attached at opening
D74.

[0778] Opening D75 is bounded by triangularly shaped
portion D72. Triangularly shaped portion D73 in leg D67
similarly bounds a triangular opening in leg D67. Legs D67
and D66 are pivotally attached by pin D68 (FIG. 312) which
extends through opening D74. Opening D74 extends through
each of legs D67 and D66. FIG. 313 illustrated implant D65
in an open configuration. FIG. 312 illustrated implant D65 in
a closed configuration. In one embodiment of the invention,
implant D65 is inserted in the nucleus of a disc in an open
configuration and arms D66 and D67 are then pivoted about
in D68 to the closed configuration of FIG. 312. Pivoting arms
D66 and D67 from the open to the closed configuration func-
tions to gather nuclear material within arms D66 and D67.
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[0779] Inserting implant D65 in the open configuration (a
smaller surface area reduces friction) requires a smaller sur-
gical incision than if inserting implant D65 in the closed
configuration. Articulating implant D65 from the open con-
figuration to the closed configuration better conforms the
shape of a normal intervertebral disc.

[0780] If, however, excessive nuclear material is gathered
within arms D66 and D67, it can escape through openings
D75 or beneath portion of implant D65 like the portion on
which vertebral support D69 is formed. In another embodi-
ment of the invention, implant D65 is inserted in a disc in the
closed configuration of FIG. 312 and arms D67 and D66 are
pivoted about pin D68 to an open configuration like that of
FIG. 313. In a further embodiment of the invention, implant
D65 is manipulated to an open configuration like that of FIG.
313, is positioned on the exterior of a disc, and arms D66 and
D67 are pivoted about pin D68 to contact and extend around
the exterior of the disc.

[0781] Pivoting spring implant D65 (FIGS. 312, 313) and
any of the implants disclosed herein provides the operator the
ability to position vertebral support surfaces in a specific
location intermediate two vertebra. By way of example, but
not limitation, vertebral support surface D67 can be posi-
tioned to contact the vertebra adjacent the annulus where the
vertebra are strongest and away from the disc nucleus and
center of the vertebra where subsidence is more likely.
[0782] The unitary implant D80 of FIGS. 314 to 317 has a
shape and dimension similar to that of implant D65 when D65
is in the closed configuration of FIG. 312, except that implant
D80 is provided with a downturned flange or leg D92 with an
aperture D82 formed therethrough. A screw or other fastening
apparatus can be inserted through, and interlock with, aper-
ture D82 and into a disc or vertebra. Implant D80 includes
triangularly shaped openings D89, D83 similar to the trian-
gularly shaped openings D75 formed in implant D65. The
size of each opening D89, D83 (as do openings D75 in
implant D65) initially increases or widens as the depth of the
opening D89, D83 from the outer surface D81 of implant D35
increases.

[0783] Implants D80, D65, etc., can be rigid, semi-rigid, or
entirely flexible and can be constructed of metal (e.g., tita-
nium, nitinol, etc.), polymer, ceramic to absorb loads inter-
mediate two vertebra.

[0784] In another embodiment of the invention, implants
are manufactured by combining two or more materials with
different densities. By way of example, and not limitation,
porous material and solid non-porous materials are blended
together to form a density gradient in an implant. The blend
gradient can be linear, where the implant density changes
gradually at a constant rate across the body of the implant, or
can non-linear, where the implant density changes at a non-
constant rate across the body of the implant. An exponential
rate of density change is an example of a non-constant density
rate change.

[0785] Another example of blending materials of different
densities is combining polymer with metal, polymer with
ceramic, polymer with bone, etc. Another example of blend-
ing materials of different densities is to layer a material of one
density adjacent a material of another density. Moving from a
layer of one density to a layer with another density can, in
comparison to the density gradients described above, provide
an instant, distinct, readily recognizable change in density.
[0786] One advantage of the implants disclosed herein is
the groove(s) or other opening(s) in the implant reduce the
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amount of material required to produce and implant and to
maintain a desired intervertebral spacing.

[0787] Inone embodiment of the invention, implant D80 is
inserted in the nucleus of a disc such that portion D92A of leg
D92 extends intermediate the annulus and a vertebra and
portion D92B extends downwardly along the periphery of a
vertebra such that a screw can be inserted through and may
interlock with, aperture D82 and into the vertebra to secure
implant D80 in place. This embodiment of the invention is
illustrated in FIG. 319, except that the disc has been omitted
from the drawing for purposes of clarity.

[0788] In another embodiment of the invention, implant
D80 is inserted between a pair of vertebra D100, D101 after
the all or a portion of the disc has been removed.

[0789] Theunitary implant E16 of FIG. 318 has ashape and
dimension similar to that of implant D65 when D65 is in the
closed configuration of FIG. 312, except that implant E16 is
provided with a downturned flange or leg E14 with an aper-
ture E15 formed therethrough. A screw or other fastening
apparatus can be inserted through (and/or interlock with)
aperture E15 and into a disc or vertebra. Implant E16 also
differ from implant D65 in that implant E16 includes a pair of
legs E2 and E3 that are each pivotally attached to a base E1 at
apivot point ES, E4, respectively. In contrast, in implant D65,
the legs D66 and D67 are pivotally attached to one another.
[0790] Implant E16 can be constructed from a rigid (metal,
ceramic), semi-rigid (polymer), or flexible (nitinol, etc.)
material. The size, shape, and material used to make an
implant are chosen according to the quantity of pressure
desired to separate the vertebra, to change the shape of the
disc, or to perform an indirect de-compression of the adjacent
nerves that are compressed by a disc or vertebra. Implant E16
of FIG. 318 preferably but not necessarily functions like a
spring. Pivoting implant E16 at pivot points E4 and ES facili-
tates positioning implant E16 intermediate two vertebras as
shown in FIG. 319 to reduce the intra-discal and nerve pres-
sure. When implant E16 is compressed, arms E8 and E9
squeeze or gather disc or other materials (typically including
nuclear material) and move the materials away from nerves
adjacent the intervertebral disc. Compressing a spring ordi-
narily will shorten and widen the spring. In contrast, implant
E16 is constructed to shorten and narrow (not widen) when
compressed. Accordingly, implant E16 acts as an “intraction
(internal traction) spring” which pulls disc and other tissues
away from the nerves adjacent the disc. Compressing arms or
legs E8 and E9 reduces the width of the disc. Rods inserted
into pivot points E8 and E9 can be porous to facilitate tissue
ingrowth or can be solid and be the same density of or differ-
ent density than (function as a marker) implant E16.

[0791] Implant E16 includes triangularly shaped openings
E6, E7 similar to the triangularly shaped openings D75
formed in implant D65. The size of each opening E6, E7 (as
do openings D75 in implant D65) initially increases or wid-
ens as the depth of the opening E6, E7 from the outer surface
E10, E9, respectively, of implant E16 increases. Implant E16
also includes upper vertebral contact surface E8 and lower
vertebral contact surface E11, E13. Implant E16 can be uti-
lized in the manner described for either implant D65 or D80.
In particular, in FIG. 318, legs E2 and E3 are depicted in a
closed configuration. If desired, when implant E16 is initially
inserted in the nucleus ofa disc, legs E2 and E3 can be pivoted
to an open configuration comparable to that illustrated in F1G.
313 for implant D65. After the implant D16 is inserted in a
disc, legs E2 and E3 can then be pivoted to the closed con-
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figuration of FIG. 318, which would serve to gather portions
of the nuclear material within legs E2 and E3.

[0792] The implant illustrated in FIG. 320 is positioned
intermediate vertebra E18 and E19 and includes body E20
and wing E21 pivotally attached to at least one end of body
E20. Pivoting element (wing E21) can function as a compres-
sion plate or cam and provide counter traction against body
E20 in order to counter the amount of force and pressure
generated by inserting the implant of FIG. 320. Body E20 is
similar to implant E70 illustrated in FIGS. 330 to 333.
Implant E20 can reside at least partially, or even completely
intermediate two vertebra and when wing cam E21 is rotated
by turning a recess in wing E21 or by turning set screw E25,
wing E21 functions as a cam to either fix implant E20 to bone
or disc by pressing into a vertebra or function as a cam to
separate two vertebra. Wing E21 can be at least partially
toothed, at least partially porous, etched, textured, shot
peened, or coated to facilitate bone to bond, ingrow, or attach
into implant E20. Rotating cam E21 expands implant E20
vertically separating adjacent vertebra, and can reshape the
disc, reduce pressure, and perform indirect decompression of
nerves adjacent the disc with internal traction.

[0793] Externally threaded screw E25 turns into an aper-
ture that is formed in body E20 in a location and manner
comparable to internally threaded aperture E70A formed in
one end of implant E70 in FIG. 333, i.e., such that wing E21
can rotate about screw E25 in the directions indicated by
arrows E22. Screws E23 and E24 extend through (and may
interlock with) apertures formed in wing E21 and are turned
into vertebra E18. Screw E25 can be configured as a cam or
toothed gear. When screw E25 is rotated as a cam or gear,
portions or screw E25 or teeth (not shown) can interfere with
or engage with screws E24. Turning screw E25 can engage
portions of screw E24 and simultaneously advance screw E24
in wing E21 and vise versa. As is illustrated in FIG. 320, the
screws E23 and E24 can angle away from one another so that
if the head of one screw E24 turns out a short distance, it
function to block the outward movement of screw E23. This
makes it more unlikely that both screws E23 and E24 will
work completely free from wing E21. Similarly, member E25
can block the outward movement of either screw E23, E24 or
of body E20. Similarly, wing E21 can block the outward
movement of implant E20 from between vertebra E18 and
E19 by functioning as an expandable cam, locking mecha-
nism, or deployable teeth on at least one end or portion of
implant E20. The implant of FIG. 320 can be utilized after a
disc is completely removed from between a pair of vertebra,
or can be utilized after a portion of the annulus and nucleus is
removed which is sufficient to permit insertion of the implant.
An aperture parallel to the longitudinal axis of body E20 can
be formed along the longitudinal axis of screw E25 such that
a wire can slidably extend through and along the longitudinal
axis of screw E25.

[0794] Implant E26 depicted in FIG. 321 has a configura-
tion comparable to that of the implant illustrated in FIG. 320
and includes body E27 and wing E28 pivotable on body E27
in the directions indicated by arrows E29. Screw E30 extend-
ing through the top of wing E28 extends into one vertebra
E18, while screw E31 extend through the bottom of wing E28
extends into another vertebra E19. Parallel grooves E32, E33,
E37 are formed in the top and bottom of the implant and can
receive cylindrical members E34, E35. Members E34 and
E35 can serve any desirable function such as functioning as
markers which facilitate determining the location of implant
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E26 in the spinal column of a patient and such as facilitating
the ingrowth of tissue into members E34, E35. When mem-
bers E34 and E35 serve as markers, members E34 and E35
have at least one physical property (such as density) which
differs from that of body E27 Aperture E39 can be at least
partially filled (for example but not limitation, circumferen-
tially filled) with porous bone, metal (titanium, tantalium,
etc.), ceramics or other materials for ingrowth of bone or
other tissues into aperture E39. When members E34 and E35
serve to facilitate the ingrowth of tissue, members E34 and
E35 may be porous or be formed from materials equivalent to
those found in a disc or vertebra. Grooves E32,E33, E37 need
not be parallel, but, as noted earlier, a parallel configuration of
grooves E32, E33, E37 facilitates inserted of implant 26 in a
direction parallel to the longitudinal axes of the grooves.
Grooves and/or inserts can be formed along the length,
height, and/or width of any of the implants described herein
and can provide for ingrowth of vertebra E18, E19 (FI1G. 320).
The width of the grooves can vary, but presently preferably is
in the range of 100 microns to 500 microns. Grooves can be
linear or arcuate to steer implant E26 along a linear or arcuate
path of travel respectively. Aperture E36 extends through
implant E26 along the longitudinal axis E42 of implant E26
such that a wire (optical, electrical, guide, or otherwise) can
be slidably inserted through aperture E36 to facilitate inser-
tion of the implant E26 between vertebras by sliding the
implant along the wire.

[0795] FIG. 322 illustrates the tapered implant E26 inserted
intermediate a pair of vertebra E40 and E41. The disc inter-
mediate vertebra E40 and E41 has been omitted for sake of
clarity. The implant E26 can be utilized after a disc is com-
pletely removed from between a pair of vertebra, or can be
utilized after a portion of the annulus and nucleus is removed
which is sufficient to permit insertion of the implant.

[0796] FIG. 323 illustrates the implant E26 inserted inter-
mediate a pair of vertebra E43, E44. In FIG. 323, wing E28
has been rotated ninety degrees from the position of wing E28
in FIGS. 321 and 322, and apertures (not visible) have been
formed through wing E28 and the portion of body E27 adja-
cent wing E28 such that screws E45 and E46 can, after both
wing E28 and body E27 are positioned between vertebra E43
and E44, be inserted and extend upwardly and downwardly,
respectively, into the bottom of vertebra E43 and the top of
vertebra E44 in the manner illustrated in FIG. 323. In the
embodiment of the invention illustrated in FIG. 323, both
wing E28 and body E27 are between vertebra E43 and E44. In
the embodiment of the invention illustrated in FIG. 322, wing
E28 is not positioned between vertebra E40 and E41. Posi-
tioning wing E28 entirely intermediate two vertebra and
within the intervertebral disc space provides for a lower pro-
file of implant E26 and prevents wing E28 from contacting
muscles and nerves. In another embodiment of the invention,
wing E28 can be at least partially positioned intermediate two
vertebra and function as a cam to either fix implant E26 to
bone or disc by pressing into a vertebra and/or function as a
cam to separate two vertebra. Wing E28 can be at least par-
tially toothed, at least partially porous, etched, textured, shot
peened, or coated to facilitate bone to bond, ingrow, or attach
into implant E26. Rotating wing cam E28 expands implant
E26 vertically separating adjacent vertebra E43, E44, and can
reshape the disc, reduce pressure, and perform indirect
decompression of nerves adjacent the disc with internal trac-
tion. Wing E21 can block the outward movement of implant
E20 from between vertebra E40 and E41 by functioning as an
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expandable cam, locking mechanism, or deployable tooth on
at least one end or portion of implant E26. Wing E28 can be
fully recessed (within the disc space), partially recessed, or
not recessed (outside the disc space).

[0797] Implant E50 is illustrated in FIGS. 324 to 326 and
includes parallel grooves E52, ES3, E54, E55 formed in the
bottom and top of implant ES0. Grooves can be in any orien-
tation along or through the length, width, or height of the
implant E50. The size of each groove E52, E53, E54, E55
preferably, although not necessarily, initially increases or
widens as the depth of the groove E25, E53, E54, E55 from
the outer surface of implant D35, D52, E50, etc. increases.
Apertures E56 and E57 (FIG. 325) are sized to slidably
receive a wire which can extend through aperture ES6,
through oval aperture E51, and through aperture E57 to
enable implant E5S0 to slide, if desired, along a wire during
insertion of implant E50 intermediate a pair of adjacent ver-
tebra. A wire through aperture E51, ES7 functions to maintain
in registration with implant E50 material (bone graft, etc.)
that is placed in aperture ES. Aperture E57 extends through
the nose E58 of implant E50 and can also be positioned to
extend eccentrically through implant E50. Aperture E56
extends through the rear ES9A of implant E50. Aperture E51
extends completely through the central area of implant 50.
Implant E50 can, as can the other implants described herein,
be shaped and dimensioned to be inserted in a disc or to be
inserted intermediate a pair of vertebra after the disc is at least
partially removed. Cylinders E59, E60 of any material can
each be slidably laterally inserted in a groove E52, E53, E54,
E55 in the manner indicated by arrow E50A, or, if a cylinder
E59, E60 or the implant E50 is sufficiently deformable, the
cylinder E59, E60 can be pressed into a groove E52, E53,
E54, E55 in the direction indicated by arrow E50B (FIG.
326). Inserts E59, E60 are shown as cylinders but can be of
any shape and dimension (triangular, square, hexagonal, star
shaped, etc.). Inserts E59, E60 can, for example, be hollow
tubes formed within implant E50 using spray coating, nano-
technology, electrolysis, or other desired techniques Any
aperture described herein can be at least partially filled (for
example but not limitation, at least partially circumferentially
filled) with porous bone, porous metal (titanium, tantalium,
etc.), porous ceramics or other materials for ingrowth of bone
or other.

[0798] Implant E61 illustrated in FIGS. 327 to 329 is essen-
tially equivalent to implant E50, except that an additional first
pair of parallel longitudinal grooves E62, E63 are formed in
the nose implant E61, and an additional second pair of paral-
lel longitudinal grooves E68, E69 are formed in the rear of the
implant. The longitudinal axis of groove E62 is coincident
with the longitudinal axis of groove E68. The longitudinal
axis of groove E63 is coincident with the longitudinal axis of
groove E69. Grooves E62, E63, E68, E69 are normal (but can
be in any shape, dimension, or direction) to parallel grooves
E64, E65, E66, E67. The arrangement in implant E61 of a
checkerboard matrix of grooves E62, E63, E68, £69, E64,
E65, E66, E67 functions to engage a vertebral surface, anchor
implant E61 in place, and prevent implant E61 from traveling
away from the original position in which it is placed between
a pair of vertebra. Implant E70 in FIG. 330 utilizes a similar
checkboard matrix of perpendicular grooves. Grooves E62,
E63, E68, E69 are omitted from the top view of FIG. 329. The
overall shape of the grooved matrix can be circular, oval,
square, hexagonal, star shaped, etc., and can extend in any
direction along or within the length, width, and height of
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implant E70. Grooves can be equally spaced, randomly
spaced, or non-linearly spaces along the surfaces of implants
disclosed herein.

[0799] Implant E50 is illustrated in FIGS. 324 to 326 and
includes parallel grooves E52, ES3, E54, E55 formed in the
bottom and top of implant E50. The size of each groove E52,
E53, E54, E5S preferably, although not necessarily, initially
increases or widens as the depth of the groove E52, ES3, E54,
E55 from the outer surface of implant D35 (FIG. 308)
increases. Apertures E56 and E57 (FIG. 325) are sized to
slidably receive a wire which can extend through aperture
E56, through opening E51, and through aperture E57 to
enable implant ES0 to slide, if desired, along a wire, or cable,
or string during insertion of implant E50 intermediate a pair
of adjacent vertebra. Aperture E57 extends through the nose
E58 of implant E50. Aperture E56 extends through the rear
ES9A of implant E50. Aperture E51 extends completely
through the central area of implant 50.

[0800] Apertures ES7, E51, and E56 can be centrally (as
illustrated) or eccentrically placed (not illustrated) along
either the length, width, or height of implant E50. A wire
(stainless steel, titanium, nitinol, polymer), cable, spring,
string or any desired means can be used to insert implant E50
along a straight or curvilinear path of travel. Articulated
implant 540 in FIG. 110-112 provides the original method of
articulating an implant along a wire without kinking or
deforming the implant or wire. Cylindrical apertures 503,504
permit portions 501 and 502 to move or rotate relative to one
another based on the widening configuration of the apertures.
[0801] Implant E70 is illustrated in FIGS. 330 to 333 and
includes parallel grooves E74, E76 formed in the top and
bottom, respectively, implant E70. Parallel grooves E75, E 77
are also formed in the top and bottom, respectively, of implant
E70. Grooves E75 are normal to grooves E74. Grooves can be
formed in any direction along the length, width, or height of
the implant. The preferred maximum interior width of the
grooves is in the range of 100 microns to 500 microns.
Grooves E77 are normal to grooves E76. The size of each
groove E74, E75, E76, E77 preferably, although not neces-
sarily, initially increases or widens as the depth of the groove
from the outer surface of implant D70 increases. Apertures
E71 and E72 (FIG. 330) are sized to slidably receive a wire
which can extend through aperture E71, through aperture
E73, and through internally threaded aperture E72 to enable
implant E70 to slide, if desired, along a wire during insertion
of'implant E70 intermediate a pair of adjacent vertebra. Aper-
ture E71 extends through the nose of implant E70. Aperture
E72 extends through the rear of implant E70. Oval aperture
E73 extends completely through the central area of implant
50.

[0802] Apertures E71, E72, E73 can be offset from each
other in the manner that cylindrical apertures 503, 504 are
offset in FIG. 110-112 (of articulated implant portions 501,
502) to allow a non-articulated implant E50 to travel in a
non-linear path. One advantage of offset channels within an
implant is that a solid (non-articulating) implant can travel
along an arcuate path of travel.

[0803] FIGS. 334 and 335 illustrate telescoping, winged
implant E80. Implant E80 includes first E83 and second E84
body portions which telescope toward and away from each
other in the directions indicated by arrow E94 (FIG. 335)
along cylindrical pins E92 and E93. Body portion E83
includes parallel grooves E90, E91 formed in the top and
bottom of portion E83. Similarly, body portion E84 includes

Dec. 27,2012

parallel grooves E88, E89 formed in the top and bottom of
portion E84. Oval aperture E95 extends completely through
portion E84. Oval aperture E96 extends completely through
portion E83. Wing E81 is pivotally mounted on portion E83
for rotation in the directions indicated by arrows E87. Wing
E81 can rotate at least ninety degrees from the orientation
illustrated in FIGS. 334 and 335, as can wing E82 mounted on
portion E84. Apertures E85 are formed through wings E82
and E81 to receive a screw or other fastener that engages a
vertebra or disc and anchor implant E80 in a desired position.

[0804] Telescoping implant E80 by moving portions E83
and E84 together with a reversibly threaded member (FIG. 1.)
or any other means functions to separate, draw, or otherwise
move wing E81 and wing E82 further, closer together respec-
tively. Drawing wings E81 and E82 together while either
wing is positioned inside or outside a vertebra functions to
draw disc, vertebral, or other tissues back into the disc. Draw-
ing wings E81 and E82 together while either wing is posi-
tioned outside a vertebra also functions to change to orienta-
tion of a vertebra or draw two vertebra into alignment.
Implant E80 can consist of more than two portions. Parallel
pins E92, E93 can be tapered to limit or control the amount of
telescoping of implant E80. Parallel pins E92, E93 can be
configured to allow body portions E83, E84 to separate or
collapse linearly or eccentrically allowing implant E80 to
maintain a linear shape or to assume an arcuate shape. Body
portions E83, E84 can be wedge shaped wherein collapsing
said body portions E83, E84 produces an implant E80 with an
arcuate shape.

[0805] Portions E83 and E84 can be symmetric or asym-
metric in shape. For example, portion E83 can be larger,
smaller, or equal in size or shape to portion E84 in shape or
size so that implant E80 (1) functions like a pivot to alter the
cant or alignment of the vertebra in FIGS. 34-40, (2) expands
the implant (spreads apart two adjacent shells in FIGS. 1-5),
(3) alters the shape and dimension of the disc, or (4) changes
the pressure intermediate two vertebra. Portions E83 and E84
can also be linear, offset, or angled from one another. An
implant E80 with linear shape facilitates inserting implant
E80 (or any of the implants described herein) along a straight
guide unit. An implant E80 with an angular configuration can
facilitate inserting implant E80 (or any of the implants
described herein) (1) along a curvilinear path, (2) along a
flexible guide unit, or (3) into the lower lumbar and sacral
areas of the spine (that typically are blocked by the pelvis). An
implant E80 with an angular configuration could better (1)
conform to or change the shape of the disc or (2) alter the
orientation of the vertebra. The angular shape of an implant
E80 can extend along the height, length, or width of the
implant.

[0806] As noted, the grooves E90, E91 preferably formed
in many of the implants described herein diverge, or widen, as
the depth of the groove increases. Forming such grooves in an
implant via a molding process is difficult, if not impractical. A
preferred method of forming, for example, an implant E50
(FIG. 325) comprises first molding the implant without the
grooves E54, ES5, E52, E5S3 formed therein. The grooves
E54, E55, and the like are them formed by first securing the
implant in fixed position with a chuck or other apparatus, and
by then utilizing a rotating drill bit or lazer to cut through the
implant in the direction indicated by arrow E50A. In another
embodiment of the invention, after the implant is secured in
fixed position, a drill bit is not utilized. Instead, a laser is
utilized to cut a groove in the direction of arrow E50A. In a
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further embodiment of the invention, implant E50 is molded,
however, before the mold is injected with a polymer or other
material for form implant E5S0, sacrificial cylindrical mem-
bers E59 are positioned in the mold such that when the mold
is injected, implant E50 forms around members E59. After
implant E50 solidifies and is removed from the mold, and an
acid solution, temperature, electricity, nano-technology or
other means is utilized to remove sacrificial members E59
from implant E50, leaving the implant E50 that is illustrated
in FIG. 324. Grooves function as frictional textures for tissue
attachment. Grooves can also function as teeth to secure the
implant. Grooves can also function as frictionless or variable
frictional surfaces for steering the implant. In one preferred
embodiment the invention, grooves on the leading portion
E83 of implant E80 are directional and frictionless to insert
implant E80. Grooves on trailing portion E84 are toothed,
textured, or filled porous materials increasing the friction by
increasing the effective surface area of portion E84 with
respect to portion E83 thereby fixing portion E84 to expand
implant E80, and vice versa. Likewise a portion each portion
of implant E80 can have variable textures or grooves for
simultaneously steering, expanding, and/or fixing the
implant. When a first portion of an implant described herein is
configured, textured, or grooved differently from at least a
second portion, the implant can be articulated or moved with
respectto the first portion and vice versa. For example, but not
limitation, implant E80 expands linearly, implant B80 in
FIGS. 276-281 expands arcuately, and implant 100 in FIG. 1
expands polyaxially.

[0807] Grooves can be formed in the surface of an implant
E50, E80, etc. in any desired direction, spacing, or size. One
preferred method of manufacture is forming linear, parallel,
evenly spaced grooves on the surface or portion of an implant
E50. Another preferred method of manufacture is spacing the
grooves un-evenly (for instance, logarithmically) along the
surface or at least another portion of implant E50. Unevenly
spacing grooves provides for increased (or decreased)
ingrowth at specific areas on an implant E50. For example,
logarithmically spacing grooves on an implant incrementally
distributes the pressure along an implant to reduce friction,
stress, and strain on the implant. The shape and dimension of
a groove can also vary along the length of a single groove.
While the shape and dimension of grooves E50, E80, etc. can
vary as desired, the grooves preferably have outer surface
openings with a width in the range of 1 micron to 5000
microns, and can also have an maximum interior width of 1
microns to 500 microns, or greater.

[0808] Grooves are preferably oriented linearly, or arcu-
ately, or configured as sequential arcs, ellipses, circles (FIG.
62-68) with similar or variable densities, parallel or undulat-
ing, or in any desired configuration to steer the implant along
any desired path of travel. Any shaped wire or elongate guide
(with or without light) can be operably coupled to a groove or
grooves to steer the implant along a desired path of travel. In
another embodiment in at least one portion of the implant the
grooves are parallel (either linear or arcuatley formed) and
then change orientation. For example but not limitation, the
grooves can be at the leading edge ofthe implant directing the
implant to a desired location intermediate two vertebra and
with teeth deployable by a cam (FIGS. 1-3) or otherwise or
fixed at a trailing portion of the implant to insert the nose of
the implant and stop and fix the tail of the implant interme-
diate two vertebra. One preferred embodiment includes an
implant with a smooth low friction portion and a grooved
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higher friction portion and/or a toothed highest friction por-
tion. The implant can also consist of portions joined by a
hinge (FIGS. 131-149, 273-278). Another embodiment pro-
vides an implant with a low friction leading portion or nose
that is smooth or with grooves parallel to the direction of
insertion, a second portion with grooves similar or different
than the first portion to redirect the second portion with regard
to the first portion and can also include a third portion with
teeth (deployable or fixed) to hold the implant in position.
Implant portions can also include at least one smooth low
friction surface and at least one higher friction surface either
grooved and/or a toothed higher friction surface. Likewise, an
implant with a smooth portion functions as a low friction
moveable surface, An implant with a grooved surface func-
tions as a slightly higher friction moveable surface (compared
to the smooth surface) when the groove is parallel to the
direction of travel, An implant with a grooved surface func-
tions as an even higher friction moveable surface (compared
to the parallel grooved surface) when the groove is angled to
the direction of travel, An implant with a grooved surface
functions as an even higher friction immovable surface (com-
pared to the angled grooved surface) when the groove is
normal to the direction of travel An implant with a toothed
portion functions as an even higher friction surface (com-
pared to the grooved surface that is normal to the direction of
travel) to hold or fix the implant and prevent the implant from
moving.

[0809] Another embodiment of the invention provides an
implant for deposition intermediate two vertebra wherein
said implant can include at least one recess, or aperture, or
tooth, or wing, that is textured to provide for tissue attach-
ment. The recess can be part of a tooth, adjacent a tooth, on the
surface of the implant, through at least a portion of the
implant, or completely through the implant. The recess, tooth,
aperture, or wing can be textured by any desired method.
Some preferred methods include chemical (acid) etching,
laser etching, grit or sand blasting, electrolysis, etc. Texturing
can be an additive coating or a subtractive process as
described. Texturing is believed to aid in tissue attachment to
the implants surface as well as to the interior of the implant
where materials such as bone graft is packed or placed within
the apertures. Texturing the implant provides for a bioactive
surface to attract tissue inside the implant by providing a
favorable charge or altering the pressure within the implant as
is the case with openings that diverge inwardly and providing
a scaffold for tissue migration inside the implant. Combining
textures with teeth and or apertures that diverge inwardly
provides an immediate, (on growth) and delayed (in growth)
element to stably fix an implant. Teeth can be deployable,
fixed, resorbable, porous, etc. The implant can be expandable,
contractable, articulated, flexible, or fixed. Apertures can be
variable or fixed, variable as the implant opens or closes. The
implant or any elements described herein can be flexible, like
a spring, rigid, or otherwise. Any material can be used to
construct the implant but presently preferred materials
include but not limited to polymers, metals (titanium, alloys,
etc.), composites, hybrids, ceramics, bone, or other suitable
materials.

[0810] One element of the invention is that texturing
implant interiors may not be easily performed with lasers or
blasting. Therefore, chemical etching is presently preferred.
Texturing the interior of apertures also provides a locking
mechanism for a screw and fastener when inserted within the
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aperture. Plates, screws, rods, cages, are other examples of
implants with features that can be textured for enhanced
performance.

[0811] In one embodiment, the textures described in con-
nection to the implant can be gradual, gradient, partial, full,
and be applied randomly, evenly, or in any desired distribu-
tion.

[0812] A further embodiment of the invention provides an
implant that is easy to insert and once inserted is stable by
offering varying porosity portions, As porosity increases the
surface area increases and therefore friction increases. Alter-
ing the porosity of an implant changes the mobility, stability,
and steerability of the implant. For example but not limita-
tion, an implant portion with a low porosity portion functions
as a smooth surface and is more mobile due to less friction
than a higher porosity portion with a greater surface area
functioning as a higher friction immobile or less steerable
portion to prevent the implant from migrating after insertion.
[0813] In the event an implant E50 utilizes a cylindrically
shaped piece of material E59 (FIG. 326) as a marker to
facilitate location of an implant E50 in the spine (or in any
location) of a patient, any desired means can be utilized to
locate material E59. Presently preferred, however, are non-
invasive external detection methodologies utilizing, for
example, ultra sound equipment, X-ray equipment, radio-
frequency, thermography, endoscopy, immunologic system,
magnetic (resonance) equipment, and the like.

[0814] FIGS. 6 and 7 illustrate an implant being laterally
inserted in a disc. The discussion herein concerning FIGS. 6
and 7 notes that one method for inserting device 100 in the
interior of disc 50 inserts device 100 in the front, back, or one
of'the sides of a disc 50 without separating the pair of vertebra
between which disc 50 is sandwiched. Device 100 can also, of
course, be inserted to separate the pair of vertebra. The par-
allel configuration of grooves E52 to E54 in an implant E50
can, for example, promote such an insertion in a direction
ES0A (FIG. 326) that is generally parallel to (can also be
normal or diagonal to) the longitudinal axes of grooves E52 to
E54. The formation of additional grooves E62 which are
perpendicular to grooves E52 to E54 would tend to minimize
or eliminate any advantage gained in this respect. Similarly,
filling a groove E54 with a cylindrical member ES9 having a
smooth surface that extends across and is flush with the par-
allel edges bounding the upper opening of groove E54 tends
to facilitate the insertion of an implant. If every one of the
grooves E52, etc. in an implant E5S0 is filled, the exposed
smooth surfaces of members E59 also facilitate the insertion
of' implant E50 laterally between a pair of vertebra in a direc-
tion normal to (or at some other angle with respect to) direc-
tion E50A and parallel to the longitudinal axes of apertures
E56 and E57.

[0815] Separating a pair of vertebra with device 100 pro-
vides a method if indirect decompression of nerves and struc-
tures adjacent or remote from disc 50A in FIG. 6.

[0816] As noted above, before a disc is treated, an original
pressure, P, exists in the nucleus of the disc. When an
implant is inserted in the nucleus of a disc, the implant occu-
pies a volume and produces an increased new pressure, P, in
the disc. In many cases, when the implant is inserted in the
nucleus it will displace nuclear material and produce an
increase in the pressure acting outwardly against the disc
annulus and against the vertebra bounding the disc and acting
inwardly against the implant. An implant can, as noted, have
apertures which have surface openings and which have inner
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portions which diverge as the distance from the surface of the
implant increases. The surface openings are smaller than the
wider diverging inner portions of the apertures. Nuclear mate-
rial passes through the surface openings and expands into the
diverging inner portions of the apertures to reduce the pres-
sure acting inwardly against the implant. The implant can also
directly contact the annulus or vertebra and generate forces
acting to outwardly expand or inwardly contract the annulus
orto separate the vertebra to indirectly decompress the nerves
adjacent the annulus. The amount, AP, that the implant ini-
tially increases the pressure in the disc is indicated by Equa-
tion 1.

AP=Pp-P; [1]

[0817] Ifthere is a rupture or nuclear herniation in the disc,
the pressure increase, AP, may increase the severity of the
rupture or herniation by forcing additional nuclear material
out through the herniation. As also noted above, one ideal
implant for, in accordance with various of the embodiments
disclosed herein, producing a quantity of negative pressure
sufficient to draw a nuclear herniation back into the nucleus of
a disc utilizes an implant with an outer surface (438) config-
ured with tissue interlocking openings 436 in FIG. 69 (or
openings E54) that diverge away from the outer surface, that
receive vertebral, or nuclear, or other tissue, and that therefore
function to minimize the pressure increase when the implant
is inserted in the nucleus of a disc. When negative pressure is
generated in a disc, the width of the disc tends to be reduced,
which indirectly decompresses nerves and nerve coverings
that are adjacent to, or even remote from, the disc and the
vertebra bounding the disc. Similarly, if the herniation drawn
back into the disc was generating pressure against nerves,
drawing the herniation back into the disc indirectly accom-
plishes a decompression of such nerves and their coverings.

[0818] Other implants that function to minimize the pres-
sure increase when the implant is inserted in the nucleus of a
disc are hinged implants B60 in FIG. 273 and B80 in FI1G. 279
illustrated herein. However, the manner in which implants
B60 and B80 minimized the pressure increase differs from
that of the mechanism associated with openings 436 in FIG.
69. In particular, in FIG. 279, implant B80 is in an “open”
arcuate orientation, and the pie-shaped surface area or space
B83 extending between the opposing pair of surfaces C22 and
(23 is larger than the pie-shaped surface area or space extend-
ing between the opposing pair of surfaces C24 and C25 in
FIG. 276. In FIG. 276, implant B80 is in a “closed”, linear
orientation. Since the pie-shaped surface arca B83 extending
between opposing surface pair C22 and C23 (and other com-
parable pie-shaped surface areas in articulating implant B80)
in FIG. 279 is larger than the pie-shaped surface area between
opposing surface pair C24 and C25 (and other comparable
pie-shaped surface areas in implant B80) in FIG. 276, when
implant B80 is in the non-linear arcuate orientation of FIG.
279, the cumulative upper (and lower) surface area of implant
B80 increases in comparison to when implant B80 is in the
linear orientation of FIG. 276. Consequently, when implant
B80 is in the arcuate orientation of FIG. 279, the cumulative
upper (and lower) surface area of implant B80 extends over a
greater surface area of a vertebra than when implant B80 is in
the linear orientation of FIG. 276. The cumulative upper, or
top, surface area of implant B80 in the arcuate orientation of
FIG. 279 includes the exposed pie-shaped areas B81, B82,
B83 of the joints that join the articulating members, and
includes the upper, or top, surface area of each separate articu-
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latingmember B81, B82, B83, B84. The upper surface area of
each articulating member B81, etc. is visible in the top views
of FIGS. 276, 279. The lower, or bottom, view of implant B§0
is identical to the top view of FIG. 276, although this need not
bethe case. The cumulative upper surface area of implant B§0
in the linear orientation of FIG. 276 includes the exposed
pie-shaped areas (for example the pie-shaped area that is
visible in FIG. 276 and extends intermediate surfaces C24
and C25) of the joints that join the articulating members, and
includes the upper, or top, surface area of each separate articu-
lating member B81, B82, B83, B84. The cumulative upper
surface area of implant B80 is equivalent to the cumulative
lower surface area of implant B80 when implant B80 in the
linear configuration of FIG. 276, although this need not be the
case. Similarly, the cumulative upper surface area of implant
B80 is equivalent to the cumulative lower surface area of
implant B80 when implant B80 is in the arcuate configuration
of FIG. 279, although this need not be the case. Pie shaped
area B83 is a portion of the upper surface of the male joint or
tongue that extends from member B83 into a slot formed in
member B84. Pie shaped area B82 is a portion of the upper
surface of the male joint or tongue that extends from member
B82 into a slot formed in member B83. A comparable male
joint or tongue extends from member B81 into a slot formed
in member B82. As can be seen in F1G. 277, each of said male
joints or tongue includes a lower surface area that is parallel
and equivalent in size to the lower surface area of the joint.

[0819] The increase in the upper (and lower) surface area
when the implant B80 is in the arcuate orientation of F1G. 279
is important because it reduces the force per unit area gener-
ated by implant B80 against a vertebra and reduces the ten-
dency of implant B80 to deform the vertebra and sink into the
vertebra. Minimizing the amount that implant B80 deforms
and sinks into a vertebra is important because it maximizes
the distance that implant B80 separates one vertebra from
another and maximizes the likelihood that the implant will
reduce the pressure in a disc sufficiently to overcome the AP
noted above, will reduce the intra-discal pressure to less than
P, and/or will produce a negative intra-discal pressure suf-
ficient to draw herniated nuclear material back into a disc. As
noted above, generating negative intra-discal pressure and
drawing herniated nuclear material back into a disc can indi-
rectly decompress the nerves adjacent to, or remote from, the
disc. Further, increasing the surface area of the implant can be
used to offset features of the implant—Ilike grooves E54—
which perform other useful function but which tend to pro-
mote the ingress of vertebral tissue into an implant.

[0820] As described herein, “indirect decompression” per-
tains to methods and apparatus described herein for reducing
the pressure generated by discs (bulges, tears, hernias, etc.),
vertebra (fractures, osteophytes, tumors, etc.), facets, liga-
ments, capsules, etc., on the nerves and nerve coverings
(meninges, arachnoid, dura, etc.) of the spine and nervous
system without directly removing (or by minimally remov-
ing) the offending structure from a patient’s body. The appa-
ratus and methods described herein are especially useful for
indirect decompression of nerves or vessels when direct
access to a disc herniation is not possible or is risky.

[0821] Inanother preferred embodiment of the invention an
implant is provided sterile or sterilizable either separate or in
a kit as a peel pack or other packaging along with insertion
instruments described herein that can be disposable or mul-
tiple use. Such instruments described herein include one of a
group but not limited to a light guide, elongate guide unit,

Dec. 27,2012

implant delivery unit, dilater, tissue separation instrument,
tissue removal instruments and/or instruments or implants to
alter the tilt or rotation of the vertebra or change the shape of
the disc. (FIGS. 34-40). The implant can be tapered, expand-
able, flexible, or rigid.

[0822] One skilled in the art will appreciate that, for this
and other processes and methods disclosed herein, the func-
tions performed in the processes and methods may be imple-
mented in differing order. Furthermore, the outlined steps and
operations are only provided as examples, and some of the
steps and operations may be optional, combined into fewer
steps and operations, or expanded into additional steps and
operations without detracting from the essence of the dis-
closed embodiments.

[0823] The present disclosure is not to be limited in terms of
the particular embodiments described in this application,
which are intended as illustrations of various aspects. Many
modifications and variations can be made without departing
from its spirit and scope, as will be apparent to those skilled in
the art. Functionally equivalent methods and apparatuses
within the scope of the disclosure, in addition to those enu-
merated herein, will be apparent to those skilled in the art
from the foregoing descriptions. Such modifications and
variations are intended to fall within the scope of the
appended claims. The present disclosure is to be limited only
by the terms of the appended claims, along with the full scope
of equivalents to which such claims are entitled. It is to be
understood that this disclosure is not limited to particular
methods, reagents, compounds compositions or biological
systems, which can, of course, vary. It is also to be understood
that the terminology used herein is for the purpose of describ-
ing particular embodiments only, and is not intended to be
limiting.

[0824] With respect to the use of substantially any plural
and/or singular terms herein, those having skill in the art can
translate from the plural to the singular and/or from the sin-
gular to the plural as is appropriate to the context and/or
application. The various singular/plural permutations may be
expressly set forth herein for sake of clarity.

[0825] It will be understood by those within the art that, in
general, terms used herein, and especially in the appended
claims (e.g., bodies of the appended claims) are generally
intended as “open” terms (e.g., the term “including” should
be interpreted as “including but not limited to,” the term
“having” should be interpreted as “having at least,” the term
“includes” should be interpreted as “includes but is not lim-
ited to,” etc.). It will be further understood by those within the
art that if a specific number of an introduced claim recitation
is intended, such an intent will be explicitly recited in the
claim, and in the absence of such recitation no such intent is
present. For example, as an aid to understanding, the follow-
ing appended claims may contain usage of the introductory
phrases “at least one” and “one or more” to introduce claim
recitations. However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to embodi-
ments containing only one such recitation, even when the
same claim includes the introductory phrases “one or more”
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or “at least one” and indefinite articles such as “a” or “an”
(e.g., “a” and/or “an” should be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-

tion, even if a specific number of an introduced claim recita-
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tion is explicitly recited, those skilled in the art will recognize
that such recitation should be interpreted to mean at least the
recited number (e.g., the bare recitation of “two recitations,”
without other modifiers, means at least two recitations, or two
or more recitations). Furthermore, in those instances where a
convention analogous to “at least one of A, B, and C, etc.” is
used, in general such a construction is intended in the sense
one having skill in the art would understand the convention
(e.g., “a system having at least one of A, B, and C” would
include but not be limited to systems that have A alone, B
alone, C alone, A and B together, A and C together, B and C
together, and/or A, B, and C together, etc.). In those instances
where a convention analogous to “at least one of A, B, or C,
etc” is used, in general such a construction is intended in the
sense one having skill in the art would understand the con-
vention (e.g., “a system having at least one of A, B, or C”
would include but not be limited to systems that have A alone,
B alone, C alone, A and B together, A and C together, B and
Ctogether, and/or A, B, and C together, etc.). It will be further
understood by those within the art that virtually any disjunc-
tive word and/or phrase presenting two or more alternative
terms, whether in the description, claims, or drawings, should
be understood to contemplate the possibilities of including
one of the terms, either of the terms, or both terms. For
example, the phrase “A or B” will be understood to include
the possibilities of “A” or “B” or “A and B.”
[0826] Inaddition, where features or aspects of the disclo-
sure are described in terms of Markush groups, those skilled
in the art will recognize that the disclosure is also thereby
described in terms of any individual member or subgroup of
members of the Markush group.
[0827] As will be understood by one skilled in the art, for
any and all purposes, such as in terms of providing a written
description, all ranges disclosed herein also encompass any
and all possible subranges and combinations of subranges
thereof. Any listed range can be easily recognized as suffi-
ciently describing and enabling the same range being broken
down into at least equal halves, thirds, quarters, fifths, tenths,
etc. As a non-limiting example, each range discussed herein
can be readily broken down into a lower third, middle third
and upper third, etc. As will also be understood by one skilled
in the art all language such as “up to,” “at least,” and the like
include the number recited and refer to ranges which can be
subsequently broken down into subranges as discussed
above. Finally, as will be understood by one skilled in the art,
arange includes each individual member. Thus, for example,
agroup having 1-3 cells refers to groups having 1, 2, or 3 cells.
Similarly, a group having 1-5 cells refers to groups having 1,
2,3, 4, or 5 cells, and so forth.
[0828] From the foregoing, it will be appreciated that vari-
ous embodiments of the present disclosure have been
described herein for purposes of illustration, and that various
modifications may be made without departing from the scope
and spirit of the present disclosure. Accordingly, the various
embodiments disclosed herein are not intended to be limiting,
with the true scope and spirit being indicated by the following
claims. All references recited herein are incorporated herein
by specific reference in their entirety.

1. An intervertebral implantation system comprising:

an elongate light guide; and

an intervertebral implant operably coupled with the elon-

gate light guide.

2. The system of claim 1, wherein the elongate light guide

is received through an aperture of the implant.
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3. The system of claim 1, wherein the elongate light guide
is configured as a guide wire and the implant is received over
and slides along the elongate light guide.

4. The system of claim 1, wherein the elongate light guide
is configured as a cannula having an internal conduit and the
implant is received within the conduit.

5. The system of claim 1, wherein the elongate light guide
is configured as a cannula with an internal conduit and the
implant is slidably coupled with the internal conduit of the
cannula.

6. The system of claim 1, wherein the elongate light guide
is bendable.

7. The system of claim 1, wherein the elongate light guide
is rigid.

8. The system of claim 1, wherein the elongate light guide
is operably coupled to an image sensor.

9. The system of claim 1, wherein the elongate light guide
is operably coupled with a monitor.

10. The system of claim 1, wherein the elongate light guide
is operably coupled to one or more focusing elements.

11. The system of claim 1, comprising a coloring agent.

12. The system of claim 1, wherein an implant delivery
device is coupled with the implant and the implant delivery
device is operably coupled with the elongate light guide.

13. The system of claim 1, wherein the elongate light guide
includes at least a first optical fiber operably coupled with a
light source and at least a second optical fiber operably
coupled to an image sensor.

14. The system of claim 1, wherein the implant is not
rotatable with respect to the elongate light guide.

15. The system of claim 1, wherein the elongate light guide
is configured as a guide wire and the implant is received over
and slides along on outside surface ofthe elongate light guide,
and further comprising:

a cannula having an internal conduit adapted to receive the

implant and elongate light guide therethrough.

16. The system of claim 1, wherein the elongate light guide
is configured as a cannula with an internal conduit and the
implant is slidably coupled with an internal surface of the
internal conduit of the cannula, and further comprising:

a guide wire slidably received through an aperture of the

implant.

17. The system of claim 1, wherein the elongate light guide
and implant are cooperatively configured to control the rota-
tion of the implant by rotation of the elongate light guide.

18. The system of claim 1, wherein the implant is config-
ured to separate adjacent vertebras so as to reduce pressure in
a disc between the adjacent vertebras.

19. The system of claim 4, wherein the cannula includes a
distal end with a canted end configured to displace a nerve
with respect to the cannula when the canted distal end is
rotated.

20. A method of implanting an intervertebral implant, the
method comprising:

obtaining the implant of claim 1;

inserting the elongate light guide into an intervertebral

space;

moving the intervertebral implant along the elongate light

guide, the implant being coupled with the elongate light
guide;

implanting the implant in the intervertebral space after

moving the implant off of the elongate light guide; and
visualizing the implant in the intervertebral space with the
elongate light guide.
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21. The method of claim 20, comprising:

obtaining the elongate light guide configured as a guide
wire;

inserting the elongate light guide through an aperture of the
implant; and

pushing the implant off of a distal end of the elongate light
guide.

22. The method of claim 20, comprising:

obtaining the elongate light guide configured as a guide
wire;

operably coupling the implant with the elongate light guide
such that the implant is received over and slides along on
outside surface of the elongate light guide; and

pushing the implant off of a distal end of the elongate light
guide.

23. The method of claim 20, comprising:

obtaining the elongate light guide configured as a cannula
having an internal conduit;

operably coupling the implant with the cannula so as to be
received within the conduit; and

pushing the implant out of the conduit.

24. The method of claim 20, comprising:

obtaining the elongate light guide configured as a cannula
with an internal conduit;

operably coupling the implant with the cannula so as to be
slidably coupled with an internal surface of the internal
conduit of the cannula; and

pushing the implant out of the conduit.

25. The method of claim 20, comprising:

operably coupling the elongate light guide to an image
sensor; and

viewing the implantation of the implant intermediate two
vertebra.

26. The method of claim 20, comprising:

separating adjacent vertebras with the implant by implan-
tation such that the adjacent vertebras are separated from

65
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a first initial distance apart to at least a second distance
apart by the implant; and

visualizing the separation of the adjacent vertebras.

27. The method of claim 26, wherein separating said adja-
cent vertebras changes the tilt of the vertebra.

28. The method of claim 26, wherein separating said adja-
cent vertebras reduces pressure in a disc between said adja-
cent vertebras.

29. The method of claim 20, comprising:

injecting a coloring agent into the intervertebral space; and

visually distinguishing between healthy tissue portions and

damaged tissue portions with the coloring agent.

30. The method of claim 20, comprising:

injecting a coloring agent into the intervertebral space; and

visually distinguishing between a first tissue type and a

second tissue type with the coloring agent.

31. The method of claim 20, comprising:

obtaining the implant so as to be coupled to an implant

delivery device;

sliding the implant along the elongate light guide with the

implant delivery device; and

uncoupling the implant from the implant delivery device

for implantation of the implant into the intervertebral
space.
32. The method of claim 20, comprising:
obtaining the elongate light guide to include a first optical
fiber operably coupled with a light source and a second
optical fiber coupled to an image sensor; and

observing an image of the implant in the intervertebral
space on a monitor, the image being provided to the
monitor from the image sensor

33. The method of claim 20, comprising rotating the elon-
gate light guide so as to correspondingly rotate the implant.

34. A method of implanting an intervertebral implant, the
method comprising:

obtaining the implant of claim 19;

and

rotating the distal end of the cannula and/or implant so as to

displace the nerve.
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