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(57) ABSTRACT 

A prosthetic nucleus for implantation in a chamber of an 
intervertebral disc after removal of at least a portion of a 
damaged or degenerated nucleus from the chamber, com 
prising a Wafer of biologically compatible, thin, ?exible, and 
expandable material in a selected ?rst con?guration. The 
Wafer is adapted to be re-shaped mechanically into a com 
pact second con?guration of cross-section suf?ciently small 
to permit travel of the Wafer through a cannula and into the 
disc chamber. The Wafer is further adapted to substantially 
regain the ?rst con?guration thereof by memory upon entry 
into the disc chamber, and the Wafer is adapted to react to an 
expansion-inducing agent in the disc chamber to expand to 
an enlarged and selected third con?guration. 
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PROSTHETIC APPARATUS AND METHOD 

REFERENCE TO PENDING PRIOR PATENT 
APPLICATION 

[0001] This patent application claims bene?t of pending 
prior US. Provisional Patent Application Ser. No. 60/131, 
053, ?led Apr. 26, 1999 by Lehmann K. Li for PANCAKE 
DISC APPARATUS AND METHOD (Attorney’s Docket 
No. LMT-62 PROV), Which patent application is hereby 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to the ?eld of surgical 
devices used primarily for the repair or replacement of 
human tissue including, but not limited to, the nucleus 
pulposus of the spine. This invention further relates to the 
method of implanting such devices. 

BACKGROUND OF THE INVENTION 

[0003] The spinal column is a ?exible chain of closely 
linked vertebral bodies. In a normal human spine there are 
seven cervical, tWelve thoracic and ?ve lumbar vertebral 
bodies. BeloW the lumbar vertebrae are the sacrum and 
coccyx. Each individual vertebra has an outer shell of hard, 
dense bone. Inside the vertebra is a honeycomb of cancel 
lous bone containing red bone marroW. All of the red blood 
cells, and many of the White blood cells, are generated inside 
such cancellous bone, Where the blood cells mature before 
being released into the blood circulation. 

[0004] The spinal disc serves as a cushion betWeen the 
vertebral bodies so as to permit controlled motion. Ahealthy 
disc consists of three components: a gelatinous inner core 
called the nucleus pulposus; a series of overlapping and 
laminated plies of tough ?brous rings called the annulus 
?brous; and tWo (i.e., superior and inferior) thin cartilage 
layers, connecting the disc to the thin cortical bone of the 
adjacent vertebral bodies, called the end plates. 

[0005] The spinal disc may be displaced or damaged due 
to trauma or disease, such as a herniation or degenerative 
disc disease. 

[0006] A herniated disc may bulge out and compress itself 
onto a nerve, resulting in loWer leg pain, loss of muscle 
control or paralysis. To treat a herniated disc, the offending 
nucleus portion is generally removed surgically. 

[0007] Disc degeneration gradually reduces disc height, 
forcing the annulus to buckle, tear or separate radially or 
circumferentially, and causing persistent and disabling back 
pain. Degenerative disc disease is generally treated by 
surgically removing the nucleus and fusing the adjacent 
vertebral bodies so as to stabiliZe the joint. 

[0008] In either case, Whether removing some or all of the 
nucleus, these procedures ultimately place greater stress on 
adjacent discs to compensate for the lack of motion, Which 
may in turn cause premature degeneration of those adjacent 
discs. 

[0009] It has been recogniZed that it may be possible to 
replace the excised nucleus With a prosthetic implant, 
Whereby to restore the spinal disc to its original con?gura 
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tion and function. Unfortunately, such implants, sometimes 
referred to as a prosthetic nucleus, tend to suffer from one or 
more de?ciencies. 

[0010] One de?ciency of current prosthetic nuclei is that 
the annulus is further Weakened by either large or multiple 
cut-outs Which are required in order to insert the prosthetic 
nucleus into the interior of the spinal disc. Additionally, any 
?aps or cut-outs of the annulus are not easily repaired; thus, 
there may be a concern that the prosthetic nucleus may 
eventually Work its Way back out of the disc space. Afurther 
de?ciency of current, less-invasive prosthetic nuclei (see, for 
example, US. Pat. No. 5,674,295, issued Oct. 7, 1997 to Ray 
et al.) is that multiple, laterally-spaced implants typically 
have to be used, Which suggests that the side-by-side posi 
tioning of the several implants has to be carefully considered 
so as to ensure proper load carrying. 

[0011] Modern trends in surgery include the restoration of 
bodily function and form (i.e., the repair) of anatomical 
structures through the use of minimally invasive surgical 
techniques. The ability to surgically repair damaged tissues 
or joints, creating as feW and as small incisions as possible, 
generally produces less trauma, less pain and better clinical 
outcomes for the patient. 

OBJECTS OF THE INVENTION 

[0012] It is, therefore, one object of the present invention 
to provide an apparatus and minimally invasive method for 
delivering material into human tissue. 

[0013] Another object of the present invention is to pro 
vide an apparatus and method for delivering an implant into 
the inner portion of a damaged intervertebral disc for 
restoration of the disc. The implant is inserted through a 
small opening in the annulus of the disc so as to replace the 
natural nucleus pulposus of the disc. 

SUMMARY OF THE INVENTION 

[0014] These and other objects are addressed by the 
present invention. 

[0015] More particularly, one feature of the present inven 
tion is the provision of an apparatus and method for deliv 
ering a small, ?exible implant Which expands in biologic 
tissue. The apparatus and method for delivering the small, 
?exible implant into biologic tissue comprises the folloWing 
steps: 

[0016] (a) accessing and preparing the intended inser 
tion space; 

[0017] (b) inserting into the space, through a cannula 
or otherWise, the small ?exible implant that is 
expandable through memory, hydration or other 
Wise; and 

[0018] (c) after insertion into the space, the small 
?exible implant expands so as to form a second 
shape Which is larger than the shape of the implant 
during insertion. 

[0019] Steps (a) through (c) may be performed through 
open or minimally invasive surgical techniques. 

[0020] Another feature of the present invention is the 
provision of a prosthetic nucleus for implantation in a 
chamber of an intervertebral disc after removal of at least a 
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portion of a damaged or degenerated nucleus from the 
chamber. The prosthetic nucleus comprises a Wafer of bio 
logically compatible, thin, ?exible, and expandable material 
in a selected ?rst con?guration, the Wafer being adapted to 
be re-shaped mechanically into a compact second con?gu 
ration of cross-section suf?ciently small to permit travel of 
the Wafer through a cannula and into the disc chamber, the 
Wafer being adapted to substantially regain the ?rst con?gu 
ration thereof by memory upon entry into the disc chamber, 
and the Wafer being adapted to react to an expansion 
inducing agent in the disc chamber to expand to an enlarged 
and selected third con?guration. 

[0021] In accordance With a further feature of the present 
invention, there is provided a prosthetic nucleus for implan 
tation in a chamber of an intervertebral disc after removal of 
at least a portion of a damaged or degenerated nucleus from 
the chamber. The prosthetic nucleus comprises a Wafer of 
biologically compatible and expandable material in a 
selected ?rst con?guration. The Wafer is adapted to be 
collapsed into a compact second con?guration of cross 
section suf?ciently small to permit travel of the Wafer 
through a cannula and into the disc chamber, and the Wafer 
is adapted to react to an expansion-inducing agent in the disc 
chamber to expand to an enlarged and selected third con 
?guration. 
[0022] In accordance With a further feature of the present 
invention, there is provided a prosthetic nucleus for implan 
tation in a chamber of an intervertebral disc after removal of 
at least a portion of a damaged or degenerated nucleus from 
the chamber. The prosthetic nucleus comprises a Wafer of 
biologically compatible, thin, ?exible, and expandable mate 
rial in a selected ?rst con?guration. The Wafer is adapted to 
be re-shaped mechanically into a compact second con?gu 
ration of cross-section suf?ciently small to permit travel of 
the Wafer through a cannula and into the disc chamber. The 
Wafer is adapted to substantially regain the ?rst con?gura 
tion thereof by memory upon entry into the disc chamber, 
and the Wafer is adapted to react to an expansion-inducing 
agent introduced into the Wafer to expand to an enlarged and 
selected third con?guration. 

[0023] In accordance With a still further feature of the 
present invention, there is provided a prosthetic nucleus for 
implantation in a chamber of an intervertebral disc after 
removal of at least a portion of a damaged or degenerated 
nucleus from the chamber. The prosthetic nucleus comprises 
a plurality of Wafers of biologically compatible and expand 
able material, each in a selected ?rst con?guration. The 
Wafers are adapted to be re-shaped mechanically into a 
compact second con?guration of cross-section suf?ciently 
small to permit travel of the Wafers through a cannula and 
into the disc chamber. The Wafers are adapted to substan 
tially regain the ?rst con?guration thereof by memory upon 
entry into the disc chamber, and are adapted to react to an 
expansion-inducing agent to expand to an enlarged and 
selected third con?guration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] These and other objects and features of the present 
invention Will be further disclosed or rendered obvious by 
the folloWing detailed description of the preferred embodi 
ments of the invention, Which is to be considered together 
With the accompanying draWings Wherein like numbers refer 
to like parts and further Wherein: 
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[0025] FIG. 1 is a schematic diagram shoWing an implant 
formed in accordance With the present invention; 

[0026] FIG. 2 is a schematic diagram shoWing the implant 
of FIG. 1 rolled into a cigar-like shape; 

[0027] FIG. 3 is another schematic diagram shoWing the 
same implant rolled into a cigar-like shape; 

[0028] FIG. 4 is a schematic diagram shoWing the implant 
of FIG. 1 curled or folded into a belloWs-like shape; 

[0029] FIG. 5 is a schematic diagram shoWing the implant 
of FIG. 1 both rolled and curled or folded so as to assume 
a more compact con?guration; 

[0030] FIG. 6 is a schematic diagram shoWing the implant 
of FIG. 2 loaded into a cannula; 

[0031] FIG. 7 is a schematic diagram shoWing the cannula 
delivering the implant to a chamber formed in tissue; 

[0032] FIG. 8 is a schematic diagram illustrating the 
implant of FIG. 1 expanding; 

[0033] FIG. 9 is a schematic diagram illustrating an 
alternative form of implant; 

[0034] FIGS. 10-13 are schematic diagrams illustrating 
expansion of the implant from an aforementioned ?rst 
con?guration to an aforementioned third con?guration; 

[0035] FIGS. 14 and 15 are schematic diagrams illustrat 
ing one technique for interlocking tWo implants formed in 
accordance With the present invention; 

[0036] FIGS. 16-18 are schematic diagrams illustrating 
another technique for interlocking tWo implants formed in 
accordance With the present invention; 

[0037] FIG. 19 is a schematic diagram illustrating yet 
another technique for interlocking tWo implants formed in 
accordance With the present invention; and 

[0038] FIGS. 20-22 are schematic diagrams illustrating 
other alternative forms of implants. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0039] Looking ?rst at FIG. 1, there is shoWn an implant 
5 Which may function as a prosthetic nucleus or other 
prosthetic tissue-replacing device. For convenience, implant 
5 Will hereinafter generally be discussed in the context of a 
prosthetic nucleus for a damaged or diseased spinal disc; 
hoWever, it should be appreciated that implant 5 may also be 
used to replace other biologic tissue as Well. 

[0040] Implant 5 generally comprises a Wafer of biologi 
cally-compatible, thin, ?exible and expandable material in a 
selected ?rst con?guration, e.g., a disc or pancake shape 
such as shoWn in FIG. 1. Implant 5 is adapted to be 
re-shaped mechanically into a compact second con?guration 
of cross-section suf?ciently small to permit minimally 
invasive insertion into the chamber of a spinal disc (or other 
tissue) and is adapted to substantially regain its aforemen 
tioned ?rst con?guration by memory upon positioning in the 
disc chamber. In addition, implant 5 is also adapted to react 
to an expansion-inducing agent When seated in the disc 
chamber so as to expand to an enlarged and selected third 
con?guration. 
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[0041] More particularly, implant 5 is constructed so that 
it may be rolled, such as in the manner shown in FIGS. 2 
and 3, so as to resemble a cigar, Whereby to allow for easy 
insertion into a cavity via a small opening. Alternatively, 
implant 5 may be curled or folded, e.g., in the manner of a 
belloWs, such as is shoWn in FIG. 4, Whereby to alloW for 
easy insertion into a cavity through a small opening. Or 
implant 5 may be both rolled and curled or folded, such as 
is shoWn in FIG. 5, so as to alloW for easy insertion into a 
cavity through a small opening. 

[0042] Once rolled, curled and/or folded, implant 5 may 
be inserted into a delivery cannula 100, such as is shoWn in 
FIG. 6. If desired, implant 5 may be inserted into delivery 
cannula 100 at the time of use; alternatively, implant 5 may 
be inserted into delivery cannula 100 during manufacture. 

[0043] Looking next at FIG. 7, the distal end 105 of 
cannula 100 may thereafter be moved through a small 
opening 200 formed in the annulus 205 of a spinal disc 210, 
so that the distal end of the cannula is positioned in a 
holloWed-out cavity 215 formed in the nucleus pulposus 
220. Implant 5 may then be ejected into place using the 
cannula’s associated plunger 115. 

[0044] Once inserted in the biological tissue, ?exible 
implant 5 may expand in the X or y direction (FIG. 8), by 
unrolling or uncurling or unfolding by memory. If desired, 
components such as superelastic struts may be added to 
implant 5 so as to assist in the unrolling or uncurling or 
unfolding. See, for example, FIG. 9, Where a superelastic 
strut 7 is shoWn on implant 5. In the event that ?exible 
implant 5 encounters any stray tissue Within holloWed-out 
cavity 215 While unrolling or uncurling or unfolding, a tool 
may be inserted into the cavity to assist complete deploy 
ment of the implant. 

[0045] Once implant 5 is positioned in the disc chamber, 
it may thereafter expand in the Z direction (FIG. 8) through 
reaction to an expansion-inducing agent. By Way of example 
but not limitation, implant 5 may be formed out of a 
dehydrated hydrogel, and expansion in the Z direction may 
occur through re-hydration. Alternatively, expansion in the Z 
direction could be achieved by forming implant 5 of a 
different sort of material, e.g., a temperature sensitive mate 
rial, and the expansion-inducing agent could comprise natu 
ral body heat or externally-supplied heat. Or implant 5 could 
be formed out of a chemically reactive material and the 
expansion-inducing agent could be a biologically compat 
ible chemical delivered to the site by a syringe or the like. 

[0046] It should also be appreciated that implant 5 may 
expand in more than just the Z direction through reaction to 
the expansion-inducing agent. By Way of example but not 
limitation, and looking noW at FIG. 10, implant 5 may 
expand in the x, y and Z directions through reaction to the 
expansion-inducing agent. 

[0047] Furthermore, With respect to the ?nal expansion of 
implant 5 Within the tissue cavity (i.e., the expansion of 
implant 5 to its aforementioned “third con?guration”), 
implant 5 may be formed so that it expands equally in all 
directions, or it may be formed so that it expands differently 
in different directions. 

[0048] By Way of example but not limitation, as alluded to 
above, implant 5 can be formed so that the expansion to its 
aforementioned third con?guration occurs only in the Z 
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direction, and not at all in the x and y directions. This 
con?guration can be very useful in a prosthetic nucleus 
application, Where it is generally desirable to provide ver 
tical support Without imposing lateral pressure on the annu 
lus. 

[0049] Alternatively, implant 5 can be formed so that the 
expansion to its aforementioned third con?guration occurs 
primarily in the Z direction, and relatively little in the x and 
y directions. See, for example, FIG. 11, Where the expansion 
of implant 5 to its aforementioned third con?guration occurs 
primarily in the Z direction, and relatively little in the x and 
y directions. 

[0050] If desired, implant 5 can be constructed With a 
composite construction, utiliZing tWo or more different 
materials, such as is shoWn in FIG. 12, so as to yield the 
desired expansion properties. And implants 5 may have 
multiple internal and/or external surfaces (e.g., Walls, bar 
riers, supports, etc.) that may be connected and/or reinforced 
and/or made more rigid so as to encourage or to direct 
expansion in a desired manner. 

[0051] By Way of further example but not limitation, see 
also FIG. 13, Where implant 5 expands differently in dif 
ferent directions, i.e., so that the peripheral geometry of the 
implant actually changes. 
[0052] Regardless of the particular construction utiliZed, 
implant 5 is preferably formed out of a ?exible and expand 
able material Which has a selected ?rst con?guration; (ii) 
can be reshaped mechanically into a more compact second 
con?guration so as to permit easy insertion into an internal 
cavity, (iii) Will thereafter return by memory to its afore 
mentioned ?rst con?guration, and (iv) Will then expand to an 
enlarged third con?guration. 
[0053] It Will, of course, be appreciated that implant 5 Will 
be formed out of one or more materials consistent With its 
function. For example, Where implant 5 is to be used as a 
prosthetic nucleus for a spinal disc, implant 5 Will be formed 
out of a material Which can appropriately accommodate the 
anatomical loads imposed on the disc. For example, Where 
implant 5 is to be used as a prosthetic nucleus, implant 5 may 
be formed out of a hydrogel. Such a material can be 
advantageous in a prosthetic nucleus application, due to its 
ability to be dehydrated and re-hydrated, and due to its 
ability to dynamically release and re-absorb Water in 
response to compressive loads Whereby to function as a sort 
of shock absorber. 

[0054] In some cases a single implant 5 may be adequate 
to restore proper function to the tissue. HoWever, in other 
cases it may be desirable to stack tWo or more implants 
vertically to restore proper function to the tissue. In this case, 
Where multiple implants 5 are to be placed in the biological 
tissue, it may be desirable to have means to align or orient 
the members in a certain Way. This orientation can be 
achieved by having alternating patterns ingrained into 
implants 5 such that they interlock together. The interlocking 
can be accomplished using pegs 10 and recesses 15 (FIGS. 
14 and 15), or projections 20 and recesses 25, (FIGS. 
16-18), or ribs 30 and recesses 35 (FIG. 19), etc. Alterna 
tively, implants 5 may be chemically bonded (e.g., glued) to 
one another. 

Modi?cations of the Preferred Embodiments 

[0055] Implant 5 may be shaped as a circular disc, oval, 
kidney, polygon, any symmetrical or asymmetrical geo 
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metrical ?gure, or as a solid or With fenestrations. Implant 5 
may be trimmed or shaped at the time of use so as to 
accommodate unique cavity dimensions. 

[0056] Implant 5 may have biocompatible components 
such as, but not limited to, cells, genes, chemicals, particles, 
metals, etc. to serve various purposes. 

[0057] The amount of lateral curvature of implant 5 can be 
varied such that When expanded, the height of one section of 
the implant can be different from another section, for 
example, the middle could be taller than the outer portion of 
the implant so as to compensate for the concave vertebral 
end plates. See, for example, FIG. 20, Where an implant 5 
has convex upper and loWer surfaces 37. 

[0058] Implant 5 may also include an internal opening or 
chamber if desired. See, for example, FIG. 21, Where an 
implant 5 includes an internal chamber 40, and FIG. 22, 
Where an implant 5 includes a central opening 45. 

[0059] Implant 5 may be encased in another ?exible 
member. The latter member may be of a ?exible Weave 
pattern, or of a material Which permits, assists or directs the 
implant to act in certain de?ned Ways or directions, Whether 
by ?oW, hydration, sWelling, curing or otherWise. 

Advantages of the Invention 

[0060] A principal advantage of the present invention is 
that only a small insertion port (e.g., less than 5 mm in 
diameter) is required to implant the ?exible implant, thus 
minimiZing the trauma to the annulus or other peripheral 
tissue. As an expanding ?exible implant (or series of 
implants) ?lls up the intended insertion site, lateral stability 
is achieved because the member(s) assume(s) a volumetric 
load-carrying area. 

[0061] Another advantage of utiliZing a ?exible implant is 
that a series of implants can be easily stacked or positioned 
so as to accommodate varying insertion site dimensions. 

[0062] Also, the ?exible implants can be customiZed prior 
to insertion by trimming, or shaping, so as to accommodate 
unique insertion site dimensions. 

1-22. (canceled) 
23. A method for implanting a prosthetic nucleus in a 

chamber of an intervertebral disc after removal of at least a 
portion of a damaged or degenerated nucleus from the 
chamber, the method comprising the steps of: 

providing a prosthetic nucleus comprising a Wafer of 
biologically compatible, thin, ?exible, and expandable 
material in a selected ?rst con?guration, said Wafer 
being adapted to be re-shaped mechanically into a 
compact second con?guration of cross-section suf? 
ciently small to permit travel of said Wafer through a 
cannula and into the disc chamber, said Wafer being 
adapted to substantially regain the ?rst con?guration 
thereof by memory upon entry into the disc chamber, 
said Wafer being adapted to react to an expansion 
inducing agent in the disc chamber to expand to an 
enlarged and selected third con?guration; 

mechanically re-shaping said Wafer into the second con 
?guration and placing said Wafer in the cannula; and 

injecting said Wafer into the disc chamber, Whereupon 
said Wafer substantially regains the ?rst con?guration 
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and, upon contact With the expansion-inducing agent, 
expands in the disc chamber to the third con?guration. 

24. A method for implanting a prosthetic nucleus in a 
chamber of an intervertebral disc after removal of at least a 
portion of a damaged or degenerated nucleus from the 
chamber, the method comprising the steps of: 

providing a prosthetic nucleus comprising a Wafer of 
biologically compatible and expandable material in a 
selected ?rst con?guration, said Wafer being adapted to 
be collapsed into a compact second con?guration of 
cross-section suf?ciently small to permit travel of said 
Wafer through a cannula and into the disc chamber, and 
said Wafer being adapted to react to an expansion 
inducing agent in the disc chamber to expand to an 
enlarged and selected third con?guration; 

collapsing said Wafer into the second con?guration and 
placing said Wafer in the cannula; 

injecting said Wafer into the disc chamber, Whereupon 
said Wafer substantially regains the ?rst con?guration 
and makes contact With the expansion-inducing agent 
and expands in the disc chamber to the third con?gu 
ration. 

25. A method for implanting a prosthetic nucleus in a 
chamber of an intervertebral disc after removal of at least a 
portion of a damaged or degenerated nucleus from the 
chamber, the method comprising the steps of: 

providing a prosthetic nucleus comprising a Wafer of 
biologically compatible, thin, ?exible, and expandable 
material in a selected ?rst con?guration, said Wafer 
being adapted to be re-shaped mechanically into a 
compact second con?guration of cross-section suf? 
ciently small to permit travel of said Wafer through a 
cannula and into the disc chamber, said Wafer being 
adapted to substantially regain the ?rst con?guration 
thereof by memory upon entry into the disc chamber, 
and said Wafer being adapted to react to an expansion 
inducing agent introduced into said Wafer to expand to 
an enlarged and selected third con?guration; 

mechanically re-shaping said Wafer into the second con 
?guration and placing said Wafer in the cannula; 

injecting said Wafer into the disc chamber, Whereupon 
said Wafer substantially regains the ?rst con?guration 
thereof; and 

injecting the expansion-inducing agent into said Wafer to 
expand said Wafer to the third con?guration. 

26. A method for implanting a prosthetic nucleus in a 
chamber of an intervertebral disc after removal of at least a 
portion of a damaged or degenerated nucleus from the 
chamber, the method comprising the steps of: 

providing a prosthetic nucleus comprising a plurality of 
Wafers of biologically compatible and expandable 
material, each in a selected ?rst con?guration, said 
Wafers being adapted to be re-shaped mechanically into 
a compact second con?guration of cross-section suf? 
ciently small to permit travel of said Wafers through a 
cannula and into the disc chamber, said Wafers being 
adapted to substantially regain the ?rst con?guration 
thereof by memory upon entry into the disc chamber, 
and said Wafers being adapted to react to an expansion 
inducing agent to expand to an enlarged and selected 
third con?guration; 
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mechanically re-shaping said Wafers into the second con 
?guration and placing said Wafers in the cannula; and 

injecting said Wafers into the disc chamber, whereupon 
said Wafers regain their ?rst con?guration and, upon 
contact With the expansion-inducing agent, expand to 
the third con?guration. 

27. Amethod according to claim 23 Wherein a tool is used 
to assist said Wafer in substantially regaining the ?rst 
con?guration. 

28. A method for implanting a prosthetic nucleus in a 
chamber of an intervertebral disc after removal of at least a 
portion of a damaged or degenerated nucleus from the 
chamber, the method comprising the steps of: 

providing a prosthetic nucleus comprising a Wafer of 
biologically compatible, thin, ?exible, and expandable 
material initially in a selected ?rst con?guration, said 
Wafer being adapted to be re-shaped mechanically into 
a compact second con?guration of cross-section suf? 
ciently small to permit travel of said Wafer through a 
cannula and into the disc chamber said Wafer being 
adapted to substantially regain the ?rst con?guration 
thereof by memory upon entry into the disc chamber, 
said Wafer being adapted to react to an expansion 
inducing agent in the disc chamber to expand to an 
enlarged and selected third con?guration, With said 
Wafer having been mechanically re-shaped into the 
second con?guration and placed in the cannula; and 

injecting said Wafer into the disc chamber, Whereupon 
said Wafer substantially regains the ?rst con?guration 
and, upon contact With the expansion-inducing agent, 
expands in the disc chamber to the third con?guration. 

29. A method for implanting a prosthetic intervertebral 
nucleus into an intervertebral disc space, comprising: 

providing an implant con?gured for transitioning betWeen 
a ?rst substantially planar con?guration and a second 
non-planar con?guration; 

recon?guring the implant from the ?rst substantially 
planar con?guration into the second non-planar con 
?guration; and 

inserting the implant into the disc space While in the 
second non-planar con?guration, the implant substan 
tially regaining the ?rst substantially planar con?gura 
tion subsequent to entry into the disc space. 

30. The method of claim 29, further comprising expand 
ing the implant Within the disc space from the ?rst substan 
tially planar con?guration to a third expanded con?guration. 

31. The method of claim 30, Wherein the implant has a 
?rst thickness substantially less than a height of the disc 
space When in the ?rst substantially planar con?guration, the 
implant having a second thickness approximately equal to 
the height of the disc space When expanded to the third 
expanded con?guration. 

32. The method of claim 30, Wherein the expanding of the 
implant results from reaction to an expansion-inducing 
agent. 

33. The method of claim 30, Wherein the expanding of the 
implant results from changing a temperature of the implant. 

34. The method of claim 30, Wherein the expanding of the 
implant results from introducing an expansion-inducing 
agent into the implant. 
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35. The method of claim 30, Wherein the expanding of the 
implant results from introducing an expansion-inducing 
agent into the disc space. 

36. The method of claim 29, Wherein the recon?guring 
comprises collapsing the implant into a reduced cross sec 
tion. 

37. The method of claim 29, Wherein the recon?guring 
comprises rolling the implant into the second non-planar 
con?guration. 

38. The method of claim 29, Wherein the recon?guring 
comprises curling the implant into the second non-planar 
con?guration. 

39. The method of claim 29, Wherein the recon?guring 
comprises folding the implant into the second non-planar 
con?guration. 

40. The method of claim 29, Wherein the substantially 
regaining comprises at least one of unrolling, uncurling and 
unfolding the implant from the second non-planar con?gu 
ration toWard the ?rst substantially planar con?guration. 

41. The method of claim 29, Wherein the implant sub 
stantially regains the ?rst substantially planar con?guration 
by memory subsequent to entry into the disc space. 

42. The method of claim 29, Wherein the inserting com 
prises positioning the recon?gured implant into a cannula 
and advancing the implant through the cannula and into the 
disc space. 

43. The method of claim 42, further comprising inserting 
a distal end portion of the cannula through an opening in the 
disc annulus and into the disc space for delivery of the 
implant the disc space. 

44. The method of claim 29, Wherein the implant com 
prises a Wafer of biologically compatible material. 

45. The method of claim 44, Wherein the Wafer of material 
is expanded Within the disc space in response to an expan 
sion-inducing agent. 

46. The method of claim 44, Wherein the Wafer of material 
is thin and ?exible. 

47. The method of claim 29, Wherein the implant com 
prises a plurality of implant portions con?gured for transi 
tioning betWeen the ?rst substantially planar con?guration 
and the second non-planar con?guration. 

48. The method of claim 47, further comprising stacking 
the plurality of implant portions Within the disc space. 

49. The method of claim 29, Wherein the inserting com 
prises passing the implant through an opening in the disc 
annulus and into the disc space. 

50. A method for implanting a prosthetic intervertebral 
nucleus into an intervertebral disc space, comprising: 

providing an implant con?gured for transitioning betWeen 
a ?rst con?guration and a second con?guration, the 
second con?guration having a reduced cross section 
relative to the ?rst con?guration; 

recon?guring the implant from the ?rst con?guration into 
the second con?guration; 

inserting the implant into the disc space While in the 
second con?guration, the implant substantially regain 
ing the ?rst con?guration subsequent to entry into the 
disc space; and 

expanding the implant to a third expanded con?guration 
Within the disc space in response to an expansion 
inducing agent. 
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51. The method of claim 50, wherein the implant has a 
?rst thickness substantially less than a height of the disc 
space When in the ?rst con?guration, the implant having a 
second thickness approximately equal to the height of the 
disc space When expanded to the third expanded con?gura 
tion. 

52. The method of claim 50, Wherein the recon?guring 
comprises collapsing the implant into the reduced cross 
section. 

53. The method of claim 50, Wherein the recon?guring 
comprises at least one of rolling, curling and folding the 
implant into the reduced cross section. 

54. The method of claim 50, Wherein the substantially 
regaining comprises at least one of unrolling, uncurling and 
unfolding the implant from the second con?guration back 
toWard the ?rst con?guration. 

55. A method for implanting a prosthetic intervertebral 
nucleus into an intervertebral disc space, comprising: 

providing an implant con?gured for transitioning betWeen 
a ?rst substantially planar shape and a second non 
planar shape; 

mechanically reshaping the implant from the ?rst sub 
stantially planar shape to the second non-planar shape; 
and 

inserting the implant into the disc space While in the 
second non-planar shape, the implant substantially 
regaining the ?rst substantially planar shape subse 
quent to entry into the disc space. 
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56. The method of claim 55, further comprising expand 
ing the implant Within the disc space from the ?rst substan 
tially planar shape to a third expanded shape, the implant 
having a ?rst thickness substantially less than a height of the 
disc space When in the ?rst substantially planar shape, the 
implant having a second thickness approximately equal to 
the height of the disc space When expanded to the third 
expanded shape. 

57. The method of claim 55, Wherein the mechanically 
reshaping comprises collapsing the implant into a reduced 
cross section. 

58. The method of claim 55, Wherein the mechanically 
reshaping comprises at least one of rolling, curling and 
folding the implant into the second non-planar shape. 

59. The method of claim 55, Wherein the substantially 
regaining comprises at least one of unrolling, uncurling and 
unfolding the implant from the second non-planar shape 
toWard the ?rst substantially planar shape. 

60. The method of claim 55, Wherein the inserting com 
prises positioning the mechanically reshaped implant into a 
cannula and advancing the implant through the cannula and 
into the disc space. 

61. The method of claim 60, further comprising inserting 
a distal end portion of the cannula through an opening in the 
disc annulus and into the disc space for delivery of the 
implant the disc space. 


