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INTERSPINOUS PROCESS SPACER

TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to implant for vertebra and spinal applications and more
particularly to interspinous process spacers that may be inserted between two vertebrae to
replace a damaged or degenerated spinal disc. More particularly, the invention relates to a

spacer to be placed between the posterior spinous process of the spine and its method of use.

BACKGROUND OF THE INVENTION

[0002] Degenerative disc disease often results in a loss of disc height, which in turn
can cause facet and nerve impingement. One standard of care is to remove the disc and fuse
the two vertebrae together. However, this can lead to problems at adjacent vertebra levels as
those levels become hypermobile to compensate for the loss of mobility at the fused level. A
number of devices have therefore been developed to restore height without fusion. Such
known devices include artificial discs, pedicle screws with flexible rods, and spacers which
may be implanted between spinous processes, referred to herein as interspinous process
spacers. Known interspinous process spacers are inserted between the posterior spinous
process and can be made of rigid or flexible material. Typically, known interspinous process
spacers are placed in the spine in slight distraction to off load the weight of the disc.
Interspinous process spacers also typically serve as a stop for extension, and some have
attached straps that limit flexion. Many known interspinous spacers are in the shape of an H,
wherein the sides of the H prevent the spacer from sliding out from between the processes.
Known spacers also are usually made of a metal or a polymer. Ideally, however, bone would
be a more suitable material for a spacer, but typical H-shaped bone spacers may result

undesirably in the vertebrae fusing to the spacer.

SUMMARY OF THE INVENTION

[0003] The present invention provides interspinous process spacers (ISPS), also

referred to herein as an a spacer or implant, which may be implanted between spinous
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processes, for example, to treat patients with spinal stenosis whose symptoms are relieved

with flexion.

[0004] In one aspect, an interspinous process spacer, or implant, may be inserted
laterally into the interspinous space through a small, posterior midline incision, allowing the
preservation of the supraspinous ligament. One or more spacers may be placed between
spinous processes of adjacent vertebrae, and result in distraction of the spinous processes
which may limit extension of the spine. By doing so, implantation of an interspinous process
may inhibit or prevent the narrowing of the spinal canal and neural foramen at the level of
treatment, thereby relieving pain or other symptoms. Preservation of the supraspinous
ligament may provide additional stability, for example by keeping the implant from migrating
posteriorly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present invention can be better understood by reference to the following
drawings, wherein like references numerals represent like elements. The drawings are merely
exemplary to illustrate certain features that may be used singularly or in combination with

other features and the invention should not be limited to the embodiments shown.

[0006] FIG. 1A is a perspective view of a first illustrative embodiment of an

interspinous process spacer according to the invention;

{0007] FIG. 1B is a perspective view of the interspinous process spacer of FIG. 1A

inserted between the spinous processes of two vertebrae;

[0008] FIGS. 2-4 are top, front side, and bottom views, respectively, of the

interspinous process spacer of FIGS. 1A and 1B;

[0009] FIG. 5 is a top view of another illustrative embodiment of an interspinous

process spacer according to the invention;

[0010] FIGS. 6A and 6B are end and perspective views, respectively, of a portion of a

multi-piece interspinous process spacer;

[0011] FIGS. 7 and 8 are end and perspective views, respectively, of a multi-piece

interspinous process spacer after assembly of the portions of FIGS. 6A and 6B;
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[0012] | FIGS. 9 and 10 are end and perspective views, réspectively, of the multi-piece

interspinous process spacer of FIGS. 7 and 8;

[0013] FIG. 11 is a sagittal schematic view of a spine showing a first spacer having

horizontally stacked portions and a second spacer having vertically stacked portions;

[0014] 'FIGS. 12 and 13 are end and perspective views, respectively, of another

embodiment of a portion of a multi-piece interspinous process spacer;

[0015] FIGS. 14, 15 and 16 are cranial views of a spine showing lateral insertion of

an interspinous process spacer;

[0016] FIG. 17 is a perspective view of an embodiment of a perforator device;
[0017] FIG. 18 is a perspective view of an embodiment of a dilator device;

[0018] FIG. 19 is a perspective view of an embodiment of a distractor device;
[0019] FIG. 20 is a perspective view of an embodiment of an inserter device;
[0020] FIG. 21 is a perspective view of an embodiment of a spacer trial;

[0021] FIG. 22 is a perspective view of the inserter device of FIG. 20 holding the trial
of FIG. 21;

[0022] FIG. 23 is a close-up perspective view of another embodiment of an inserter
device;

[0023] FIG. 24 is a close-up perspective view of another embodiment of a spacer
trial;

[0024] FIG. 25 is a close-up perspective view of the inserter device of FIG. 23

holding the trial of FIG. 24;

[0025] FIG. 26 is a perspective view of an embodiment of a cord passer device;
[0026] FIG. 27 is a top view of another embodiment of an interspinous process
spacer;

[0027] FIG. 28 is a perspective view of an embodiment of a locking pin for use with

the interspinous process spacer of FIG. 27;
[0028] FIG. 29 is a side view of the interspinous process spacer of FIG. 27;

[0029] FIGS. 30 and 31 are cranial views of a spine showing lateral insertion of the

interspinous process spacer of FIG. 27;
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[0030] FIGS. 32-35 are perspective views showing insertion of the interspinous
process spacer of FIG. 27 between spinous processes of two vertebrae and locking of the
spacer with the pin of FIG. 28;

[0031] FIGS. 36 and 37 are top and perspective views, respectively, of another

embodiment of an interspinous process spacer and locking pin; and

[0032] FIGS. 38 and 39 are perspective views of the interspinous process spacer of
FIGS. 36 and 37, showing engagement of the locking pin with the body of the interspinous

process spacer.

DETAILED DESCRIPTION AND FIGURES

[0033] FIGS. 1-3 show a first embodiment of an interspinous spacer (100). The
spacer (100) may be generally rectangular and have an upper face (106) that generally
opposes a lower face (105), front and back sides (104, 103) that generally oppose each other,
an end side (107), and a nose (110) that generally opposes the end side (107). The spacer
(100) preferably has rounded edges (108) between the upper face (106) and the front (104),
end (107), and back sides (103) and between the lower face (105) and the front (104), end
(107), and back sides (103). Radiuses of curvature for the rounded edges are each preferably
about 1.5 mm. Alternatively, the radiuses can be of other dimensions and do not have to be

the same.

[0034] The spacer (100) may include one or more depressions (101) extending
laterally across the upper (106) and/or lower face (105). Such depressions (101) are
preferably dimensioned and shaped to receive a spinous process and may be curved or
substantially flat and planar. In one embodiment of the invention, the lower face (105) has a
depression (101) having essentially the same dimensions and position as a corresponding
depression (101) of the upper face (106). Advantageously, depressions (101) on the upper
and/or lower faces (106, 105) may result in reduced, and preferably minimized, bone contact
between the spacer (100) and the vertebrae. Such reduced and minimized bone contact may
advantageously lower or reduce, if not eliminate, the potential for bone fusion.. The upper
and/or lower depressions (101) may have any desired radius and/or depth. For example, in
one embodiment the depression (101) on the upper face (106) has a radius of curvature of
about 6mm and a depth of about 0.5mm. Alternatively, the upper and/or lower depression

(101) may have other radiuses and depths and can have radiuses and depths different than
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each other. The one or more depressions (101) may also be positioned as desired. For
example, in one embodiment, the center (101a) of the upper depression (101) is positioned at
a distance of about 9mm from the end side. Alternatively, the one or more depressions

(101) may be positioned at other distances from the end side.

[0035] The body of the spacer (100) may also include one or more holes (102) as
shown in FIG. 1. Such holes (102) preferably extend through the spacer (100), e.g. from the
upper face (106) to the lower face (105). The one or more holes (102) may de dimensioned
to pass a fixation strap, wire, cord, or the like, for example as described in U.S. Provisional
Patent Application No. 60/688,359 (attorney docket no. 8932-1100-888), filed June 6, 2005
and entitled “Implant for Spinal Stabilization and its Method of Use”, which is incorporated
by reference herein in its entirety. Alternatively, one or more of the holes (102) may be
threaded to accept threaded fixation devices (that may be screwed into position) and the holes
(102) may not extend completely through the spacer (100). In one embodiment of the
invention, two holes (102) extending through the spacer (100) each have a diameter of about
2.5 mm, and are spaced apart by a center-to-center distance of about 8 mm. Alternatively, the
holes (102) can have other center-to-center distances and other diameters, which can be
different than each other. In a preferred embodiment, at least one hole (102), e.g. the hole
closest to the back side (103) of the spacer (100) as shown in FIG. 2, may pass through the
spacer (100) at an oblique angle. Moreover, the spacer (100) alternatively may have other
numbers of holes (102) or attachment points, and the holes or attachment points need not be
on upper face and/or lower face.

[0036] The nose (110) of the spacer (100) may have a generally tapered shape, and
extend preferably integrally from the upper face (106), lower face (105), front side (104)
and back side (103) of the spacer (100). For example, the nose (110) may taper distally and
inwardly to form a generally pointed or rounded distal tip (113) . The tapered surfaces may
be curved or substantiall); flat planar surfaces. In a preferred embodiment, the nose (110) is
asymmetrical, for example including front edge (112) of the nose and back edge (111) of the
nose that have different directions and/or radiuses of curvature. For example, as shown in
FIGS. 1-4, the front edge (112) of the nose (e.g., from the front side (104) of the spacer to the
tip (113)) may be concave and have a radius of between about 10 mm and about 20 mm,
more preferably about 15 mm, while the back edge (111) of the nose (e.g., from the back side

(103) of the spacer to the tip (113)) may be convex and have a radius that is about the same as
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the radius of the front edge of the nose. Alternatively, the radiuses can be of different
dimensions and may be different from each other.

[0037] In other embodiments, the nose (110) may have a generally symmetrical
shape, for example as shown in FIG. 5. In this example, the radiuses of the edges of the nose
(110) from the back side (103) to the tip (113) and from the front side (104) to the tip may be
between about 10 mm and about 20 mm, more preferably about 14 mm. Alternatively, the
radiuses of the nose (110) from the front side (104) to the tip (113) and from the back side
(103) to the tip (113) may be of other values and can be different from each other.

[0038] In some embodiments, the spacer (100) may include one or more engagement,
or interface, features (120). For example, as shown in FIG. 3, the spacer (100) may include
an engagement feature (120), also referred to as an inserter interface, to interface with an
implant holder device. The engagement feature (120) may include one or more generally
planar and opposing recessed surfaces (123, 124) , or recesses, in the upper and lower faces
(106, 105), for example near the end (107) of the body of the spacer (100). Each recess may
be defined by one or more walls, for example an end wall (122) , a back wall (125) and a side
wall (122), such that each recess is accessible to an implant holder or other device from the
front side of the spacer (100). For example, the upper and lower recessed surfaces (123,

124) , as shown for example in FIG. 3, may be engaged by opposable jaws of an inserter
device (4000) (e.g., as shown in FIG. 20), a forceps, or another device or tool adapted to grip
or hold the spacer. In one embodiment, the upper recess of the engagement feature (120) has
a height (e.g., distance from the upper face to the recessed surface) of about 3 mm, a depth
(e.g., distance from the front side of the spacer to the back wall of the engagement feature) of
about 7 mm, and a width (e.g., distance from the end wall to the side wall of the recess) of
approximately 4 mm. In this embodiment, the lower engagement feature (120) recess has
approximately the same dimensions as the upper engagement feature (120) recess.
Alternatively, the engagement feature recesses may have other dimensions, and may be
different from each other.

[0039] A spacer (100) may have any desired length, width, and thickness. For
example, in one embodiment, the length may be between about 20 and 40 mm, more
preferably between about 24 and 35 mm. The width and thickness are preferably
dimensionally paired and may be variable depending on the spinal application. Preferably,
the spacers (100) are provided in a variety of sizes with thickness increasing in any desired
increments, e.g., 2 mm increments. Illustrative, representative thicknesses, or height, could

be about 6 mm to about 16 mm, for example. The width of the spacer (100) may be paired to

-6 -
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the thickness, for example about 4 mm greater than the thickhess. Nlustrative, representative
widths could be about 10 mm to about 20 mum, for example. Alternatively, the

spacers (100) may be of other lengths, widths, and thicknesses.

[0040] Preferably, the spacers (100) are made from bone, and more preferably from a
single piece of cortical or other bone. Cortical bone may reduce and preferably minimizes
the possibility of bone fusion. The spacer (100) may be provided with a coating to minimize,
resist, or prevent the possibility of bone fusion. In some embodiments, a spacer (100) is
made from allograft bone. In other embodiments, autograft bone may be used. Alternatively
the spacer (100) may be made of biocompatible materials such as, for example, PEEK,
polycarbonate urethane, silicon polycarbonate urethane, or other polymer and plastic
materials. The spacer (100) may also be made of metals, such as, for example, titanium or
stainless steel, and may also be made of composites, ceramics, or combinations of materials.
[0041] As shown in FIG. 1B, a spacer (100) or other implant may be inserted laterally
into an interspinous space, for example through a small, posterior midline incision. Such an
approach may allow preservation of the supraspinous ligament. One or more spacers

(100) may be placed between spinous processes (11, 21) of adjacent vertebrae (10, 20) and
result in distraction of the spinous processes (11, 21) which may limit extension of the spine.
By doing so, implantation of an interspinous process may inhibit or prevent the narrowing of
the spinal canal and neural foramen at the level of treatment, thereby relieving pain or other
symptoms. Preservation of the supraspinous ligament may provide additional stability, for

example by keeping the implant from migrating posteriorly.

[0042] As shown in FIGS. 6-10, a spacer (100) may be fabricated or formed using a
number of bone pieces or units. For example, due to a relatively large size of spacer implants
(for example, gréater than 5 mm in height, more preferably ranging anywhere from 8 to 14
mm or more in height over the depression), it may not be practical to fabricate the spacer
from a single piece of bone. When multiple pieces (500), or units, are used to construct an
interspinous process spacer (100), it may be preferable to connect the units, for example
using one or more connectors or connection features. Such connection features may be

fabricated or otherwise integrated within one or more of the units (500).

[0043] For example one or more of the units (500) may be fabricated to include male
and/or female dovetail connections (150, 140) as shown in FIGS. 6A and 6B. Such dovetail
connection preferably only permits translation along one direction between mating parts.

Once all the pieces (500) are assembled, a hole (160) may be drilled across all of them and a
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dowel or pin (170), e.g., which may also be made from bone, may be pressed into the hole
(16b) to secure the assembly. An interference fit between the hole (160) and the pin (170)
may hold the entire assembly together. Alternatively the pin (170) can be threaded and may
be screwed into the hole (160). The hole (160) may be substantially perpendicular to the
surface (180) of the multiple pieces (500) or be angled with respect to the surface (180) of the
multiple pieces (500). The angled holes (160) and pins (170) may be oriented in the same,
different or opposite directions from one another.. One or more additional pins (170) may be
used to provide extra stability if desired. Alternatively, cement or adhesive may be used to
couple the pieces together. In other embodiments, interspinous process spacers comprise

other biocompatible materials instead of or in addition to bone.

[0044] As shown in FIGS. 6A and 6B, a spacer unit (500) may have one male (150)
and one female (140) dovetail connection. FIGS. 7 and 8 show a multi-piece (600)
construction of stacked units connected (500) using dovetail connections. Such a basic
building block, with one male (150) and one female (140) dovetail connection, may be used
for the internal layers as shown. For the end pieces, e.g., which form the upper and lower
surfaces of the spacer (100), only one connection (male or female) may be needed. The
entire assembly (600) may be held together using zero, one, two or more pins (170). Once
the multi-piece construction is assembled, it may be treated as one unitary piece. For
example, after assembly, other features of the spacer (100) can then be machined into the
assembly. FIGS. 9 and 10 show an example of finished interspinous process spacer (200)

made from multiple pieces or units (500).

[0045] The construction in FIGS. 7 and 8 shows five (500) units of substantially
identical thickness. In reality, the number and thickness of the individual pieces could vary.
As shown in FIGS. 5 and 6, for example, a basic building block has one male (150) and one
female (140) dovetail connection. In reality, each piece (500) could have any number of
dovetail connections, male or female. For example, the central piece in the five layer stack
may have two female dovetail connections (140). The next two inner pieces could have one
male (150) and one female (140) dovetail, and the outer pieces could have one male (150)
dovetail. The dovetail connections of the basic building block preferably, although not
necessarily run all the way through the part, e.g., a “thru dovetail”. However, a blind dovetail
(190) as shown in FIGS. 12 and 13, or even tapered dovetail (not shown), may be employed
to provide additional resistance between mating parts in at least one direction of translation

that a standard thru dovetail does not. FIGS. 9 and 10 show the assembled pieces (500) as



WO 2007/089905 PCT/US2007/002791

horizontal layers (horizontal stacking) in the finished implant (2()0). The pieces (500) could
have been assembled as vertical layers (vertical stacking) (400) instead, e.g. as shown in FIG.
11. If one or more of the individual horizontal layers were actually made from two or more
vertically stacked pieces (500), a hybrid combining both horizontal (300) and vertical stacked
(400) pieces could be constructed.

[0046] As shown in FIGS. 14-16, the interspinous process spacer (100) is preferably
inserted in a curved lateral fashion, for example so as to preserve the supraspinous ligament.
The anterior surface (upper face 106) of the spacer (100) may be curved in a similar manner
to present a smaller profile to the surrounding tissue upon insertion. For example, it is placed
as far anterior as possible to minimizé the possibility of posterior migration and
dislodgerpent. The implant (100) may come in different size footprints and heights to adapt

to variations in patient anatomy.

[0047] One or more of the following instruments may be utilized with an interspinous
process spacer (100), e.g., for implanting one or more spacers, and may be included

separately, or in a kit or set.

[0048] The surgeon may use a perforator, e.g., such as the perforator (1000) shown in
FIG. 17 or another suitable tool, to help locate the interspinous space radiographically. After
finding the most anterior portion or other desired location of the interspinous space at the
level in question, e.g. by determining the position of the perforator tool (1000) or other tool
with respect to the spinous processes in a radiographic image, the surgeon may use the sharp
tip (1100) of the perforator (1000) to split the interspinous ligament (ISL), while keeping the
supraspinous ligament (SSL) intact. Once split, the surgeon may then use the blunt tip (2100)
of a dilator (2000), e.g., such as the dilator (2000) shown in FIG. 18 or another suitable tool,

to further increase the size of the opening in the ISL.

[0049] Next, the surgeon may insert the jaws (3100) of a distractor (3000), e.g., such
as the distractor (3000) shown in FIG. 19 or anther suitable tool, into the opening in the ISL
such that the opposable jaws (3100) of the distractor (3000) engage the spinous processes
(11, 21) of the adjacent vertebrae (10, 20), and distract the spinous processes (11, 21) as
much as possible. The open distractor (3000) may be left in place for a desired amount of
time, e.g., a few minutes or more, to allow the SSL to stretch out. During this time, the

surgeon can assess the mobility of the segment. A scale (3400) on the threaded rod (3200) at
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the back of the handle (3300) of the distractor (3000) may be used to indicate the amount of

interspinous space distraction, e.g., by the amount of distractor jaw (3100) movement.

[0050] After removing the distractor (3000), the surgeon may use an inserter (4000),
e.g., such as the inserter (4000) shown in FIG. 20 or another suitable tool, to grasp the
appropriate sized (100) implant and insert it in the curved lateral fashion described
previously. The spacer (100) may be inserted by other means and via different pathways.
Alternatively, the surgeon can use an inserter (4000) to grasp an appropriate sized trial (700),
e.g., such as that shown in FIGS. 21 and 22, to assess proper implant sizing. Once the proper

size has been confirmed, the correct implant size can then be inserted.

[0051] FIGS. 23-25 show an example of an alternate inserter interface (4100) and
trial (700) adapted to engage with the interface. In this example, the inserter interface (4100)
may have a width that is wider, e.g., much wider, than that of above-described embodiments.
For example, the inserter interface (4100) may be dimensioned such that the end wall on the
alternate trial engagement feature/implant inserter interface (120a), e.g., as shown in FIG. 24,
is removed. Also, the jaws of the inserter interface (4100) may include engagement pins
(4111) which protrude beyond the height of the teeth (4110) as shown in FIG. 23. These pins
(4111) are located such that they engage holes (121a) placed in the alternate trial/implant
insertion interface (120a). FIG. 25 shows an example the alternate inserter interface (120a)
of FIG. 23 engaged with the trial (800) of FIG. 24.

[0052] After the appropriate sized implant has been inserted into the interspinous
space, the surgeon may use a flexible cord (e.g., a cable, suture, wire, etc.) to secure the
implant (100) to one or more of the spinous processes (11, 21). In order to do so, the surgeon
may, for example, pass one end of the cord through the ISL of the neighboring interspinous

space to access the opposite side.

[0053] FIG. 26 shows an embodiment of a cord passer (5000) which may be used to
facilitate passing the cord. The bent tube (5100) on the end of the passer may include two
openings: the insertion end (5110) and the passing end (5120). The tip (5111) of the passer
may be placed on the opposite side of the spinous processes from that of the free end of the
flexible cord. The sharp edge on the insertion end (5110) may be used to split the ISL of the
neighboring interspinous space. This allows the insertion end (5110) to pass through the ISL
onto the same side as the end of the flexible cord while the passing end (5120) remains on the
opposite side. The end of the flexible cord may then be fed into the insertion end (5110)

-10-
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opening until it comes out of the opening in the passing end (5120) on the opposite side.
Once this is done, the insertion end (5110) may be retracted back to its original side, and the

cord paéser (5000) can be safely removed.

[0054] The approach and technique described above is only one method for inserting
an ISPS. A surgeon may choose to use none or only some of the instruments shown, or may
chose to use other instruments that may have some of the same or similar features to those
described above. For instance, the surgeon may not need to use the dilator (2000) if the
opening created by the perforator (1000)-is large enough to accommodate the tips (3111) of
the distractor (3000). Similarly, the surgeon may choose not to use the perforator (1000) if
the tips (3111) on the distractor (3000) are sharp enough to split the ISL at the desired

location.

[0055] The previously described exemplary technique called for insertion of the trial
(700) and/or ISPS after the distractor (3000) had been removed. However, judicious use of a
second distractor may permit the insertion of the trial (700) and/or ISPS while this second
distractor (3000) remains in place. After reading the maximum interspinous space on its
scale indicator (3400), the first distractor (3000) may be removed. A second distractor, for
example with a beak width equal to the reading on the scale indicator, may be inserted such
that its jaws (3100) are perpendicular to that of the first distractor (3000) (when it was in
place). The second distractor may then be actuated to open the ISL further while maintaining
the existing interspinous space distraction. With the jaws of the second distractor opened
wide enough to accommodate the width of the implant (100), the trial (700) and/or implant
(100) can be safely inserted. This simultaneous insertion while distracting the spinous
processes could greatly reduce the insertion load needed to insert the implant (100). Once the

implant (100) is in place, the second distractor can be carefully removed.

[0056] Alternatively, the second distractor could be inserted and actuated with the
first distractor (3000) in place. This may require the beak (3110) width of the second
distractor to be slightly smaller than the opening between the first distractor jaws (3100).
With the jaws of the second distractor opened wide enough to accommodate the ISPS width
(e.g., which is equal to or larger than the ISPS height), the jaws (3100) on the first distractor
(3000) can be safely closed and removed.
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[0057] In still another embodiment, a direct posterior insertion approach of the ISPS
may be employed as an alternative to a lateral insertion approach. In such a technique, the

surgeon may take down the supraspinous ligament and/or the interspinous ligament.

[0058] Many variations to the implant design are possible. Although the preferred
embodiment uses holes for flexible attachment means, such may not be necessary. For
example, FIGS. 27-31 show an alternative implant (900), or stand-alone device, made from
multiple components. As shown in FIGS. 27 and 29, the main body (910) in this example
may have a tip or nose (911) that is more symmetrical (e.g., rather than curved as shown in
above-described embodiments). Such symmetrical configuration may permit, for example, a
more direct lateral insertion as shown in FIGS. 30-31. The opposite end of the spacer (900)
may include a high wall (912) protruding from the top (916) and bottom (917) surfaces of the
main body (910). This high wall (912) is preferably large enough to engage the lateral
surface of the spinous process above and below the body. In between the tip (911) and
depression (913) , a hole (914a) and slot (914b) configuration may run through the body. The
hole and slot configuration (914) is preferably sized to permit the insertion of a locking pin
(920).

[0059] FIG. 28 shows an exemplary locking pin (920). The locking pin (920) may
have two heads (921a, 921b) and a cylindrical midsection (922). The heads (921a, 921b) are
preferably sized to slide through the slots (914b) in the main body (910) of the spacer (900).
The cylindrical midsection (922) is preferably also sized to slide through the hole (914a) in
the main body (910). The locking pin (920) preferably has a length which is the same or
similar to the length of the high wall (912) on the main body (910).

[0060] After the main body (910) has been inserted between the spinous processes
(11, 21), the locking pin (920) may be assembled, for example as shown in FIGS. 32-35. The
locking pin (920) is oriented so that it can be inserted into the hole and slot configuration
(914) in the main body, for example using an insertion tool, forceps, or other device (not
shown). Once the lower head (921b) of the locking pin (920) reappears on the opposite side
of the main body (910) of the spacer (900) as shown in FIG. 34, the entire locking pin (920)
may be rotated, e.g., approximately 90 degrees as shown in FIG. 35, for example such that
the upper head (921a) extends above the main body (910) of the spacer (900) and the lower
head (921b) extgnds below the main body (910). The upper and lower heads (921a, 921b) on
the locking pin (920) are preferably tall enough to engage the lateral surface of the spinous

process above and below the body when locked as shown in FIG. 35, capturing the spinous
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processes (11, 21) between the locking pin (920) and high wall (912) of the main body (910)
of the spacer (900). Alternatively, the heads (921 a, 921b) of the locking pin (920) may
rotate with respect to the midsection, and may be rotated, e.g., using a forceps or other tool

after insertion to lock the pin.

[0061] FIGS. 36-39 show another embodiment (6000) using a slightly different
locking pin (6200) mechanism. In this example, instead of inserting the locking pin (6200)
from above or below, a locking pin (6200) is inserted into the hole (6110) from the side, e.g.,
through a slot (6111) in the front side of the hole (61 10) as shown in FIGS. 36. The
midsection (6210) of the pin (6200) preferably has one or more flat sides (6211) and one or
more rounded sides (6212) as shown in FIG. 37. The midsection of the pin may be thinner
between the flat surfaces (6211) so that it can slide through the slot (6111) and into the larger
hole (6110 in the spacer implant (6000), and thicker between the rounded sides (6212) so that
once the pin (6200) is located in the hole (6110) and rotated, e.g., approximately 90° the pin
(6200) can not slide out of the slot (6111). The enlarged head areas (6220) are sized to hold
the implant (6000) between the spinous process in conjunction with the raised walls (6120)
on the back end (6001) of the implant.

[0062] In other embodiments, the locking pin may be a threaded pin, while the hole
and slot configuration may be replaced a corresponding by a threaded hole. The high wall on
the main body could also be replaced by another locking pin. The slot in the hole and slot
configuration could permit the addition of flexible attachment methods (e.g., a cable, suture,
wire, etc.). The flexible attachment cord may provide interference with the locking pin,
insuring it did not disassemble from the main body. Interspinous process spacers with

various combinations of the features previously described above are envisioned.

[0063] Having a large mismatch in mechanical properties between implant and
surrounding bone can often lead to resorption of the surrounding bone. One of the
advantages of making the interspinous process spacer from bone is that its mechanical
properties may be similar to that of the surrounding bone and thus minimize the likelihood of
this occurring. Other materials, like PEEK for example, that have mechanical properties
similar to bone could also be used. In other embodiments, other common implantable

materials like titanium, stainless steel, ceramics, and composites could also be used.
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[0064] The application of this implant design and insertion method is not limited the
lumbar spine as shown, but could easily be adapted for other areas of the spine or other joints

or body parts.

[0065] While it is apparent that the illustrative embodiments of the invention
disclosed herein fulfill the objectives stated above, it will be appreciated that numerous
modifications and other embodiments may be devised by those skilled in the art. Features
and structures, such as, for example, the size, shape, and location of the spacer depressions
can be used singularly or in combination with other features and structures. Therefore, it will
be understood that the appended claims are intended to cover all such modifications and

embodiments which come within the spirit and scope of the invention.

[0066] Many modifications and variations of this invention can be made without
departing from its spirit and scope, as will be apparent to those skilled in the art. In
particular, it will be clear to those skilled in the art that the invention may be embodied in
other specific forms, structures, arrangements, proportions, and with other elements,
materials, and components, without departing from the spirit or essential characteristics
thereof. The specific embodiments described herein are offered by way of example only, and
the invention 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.
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We claim:

1. An spacer for implantation between spinous processes of the spine, the spacer

comprising:

a main body having a first face and a second face, the first end face configured to
contact a first spinous process and the second end face configured to contact a second spinous
process, the main body further comprising a tapered nose adjoining the first and second end
faces, the nose comprising a first edge having a convex curvature and a second edge

generally opposing the first edge and having a concave curvature, and

wherein the nose tapers integrally, distally, and inwardly from the first and second

faces to form a generally pointed or rounded distal tip.

2. The spacer of claim 1, wherein the body comprises an interface configured to engage

with a tool for inserting the implant.

-

3. The spacer of claim 2, wherein the first interface comprises a first recessed surface in
the first face and the second interface comprises a second recessed surface in the second face

that generally opposes the first depression.

4. The spacer of claim 1, wherein the main body comprises bone.

5. The spacer of claim 4, wherein the main body comprises a single piece of bone.

6. The spacer of claim 4, wherein the main body comprises a plurality of pieces of bone.
7. The spacer of claim 6, wherein a first piece of the plurality of pieces comprises a male

connector feature and a second piece of the plurality of pieces comprises a female connector
feature, and wherein the first and second pieces are substantially parallel and joined by the

male and female connector features.
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8. The spacer of claim 7, further comprising at least one pin configured to pass

transversely through the plurality of pieces from the first end face to the second end face.

9. The spacer of claim 4 further comprising a first depression located between a pair of
holes on the first end face, the holes extending through the main body from the first end face
to the second end face and configured to receive a flexible fixation strap for securing the

spacer to at least one of the spinous processes.

10. The intra-spinous spacer of claim 9 further comprising a second depression on the
second end face, wherein the pair of holes are located to one side of the second depression on

the second end face.

11. The spacer of claim 1, wherein the first edge of the nose has a radius of curvature that

is greater than a radius of curvature of the second edge of the nose.

12. The spacer of claim 1, further comprising:

at least one wall extending from at least the first end face of the main body and

located towards an opposite end of the main body from the nose; and

a hole extending through the main body from the first end face to the second end face,
the hole positioned on the main body between the nose and the wall and configured to receive

a pin for locking the spacer between the spinous processes.

13. The spacer of claim 12, further comprising the pin, wherein the pin is dimensioned to
extend from the main body to secure the spacer between the spinal processes when the pin is

passed through the hole and secured to the main body.

14. A method of implanting an interspinous process spacer, comprising:

locating a space between two adjacent spinous processes to receive an implant;
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splitting an interspinous ligament between the spinous processes;
distracting the spinous processes using a distractor;

inserting a spacer between the distracted spinous processes using an insertion tool, the
spacer having a tapered nose configured to facilitate insertion between the spinous processes,
one or more opposing depressions for engaging the spinous processes, and one or more

interfaces for engaging the insertion tool;

threading a flexible fixation strap through the spacer and around at least one of the
processes using an instrument having a distal tube configured to pass the strap through the

spacer; and

securing the fixation means to the spacer.

15. The method of claim 14, further comprising;:

inserting a trial implant between the distracted spinous processes to determine a

proper size for the spacer; and

removing the trial implant before inserting the spacer.
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