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Spinous Process Spacer Hammock

BACKGROUND OF THE INVENTION

Patients suffering from low back or leg pain frequenily have stenosis of the
vertebral and/or neural foramen that constricts their spme-related nerves. i has been
shown thal applving traction (o the spinous processes may alleviaie this pain and
several devices have been developed that acconyish this. However, many of these
devices are either difficult to imyplant, do not stay in place, or wear away the bone of
the spmous process dug 1o poor conformance of the device.

US Published Patent Apphication No. US20060122620 (“"Kan 1) discloses a
posterior element distraction system for unplantation at a spimal motion segment
comprising 8 superior verlebra, an inferior vertebra, each vertebra comprising a

posierior element comprising a spinous process, laminal portions and a set of facet

jounts, and further comprising an inferspinous space between the spinous processes,

the system comprising: at least one lateral member for positioning on a side of the
spinal motion sezment and outside the mterspinous space, wherein the af least one
tateral member has an unexpanded configuration and an expanded configurabion; and
first and second transverse members extending transversely from the at least one
lateral member, wheretn when the svstem 13 operatively mplanted at a spmal motion
sepment angd the at least one lateral member 13 in an expanded confimuation, the
transverse members are caused to contact ¢ portion of either the superior or miferior
posterior elements thereby providing distraction between the superior and inferior
posterior elements.

US Published Patent Appheation No. USZ0060083070 (Kim I} discloses o
device for stabilizing at least one spinal motion segment comprising @ first vertebra
having a first spinous process and a second vertebra having a second spinous process,
the device comprising: an undeployved configwation having an axial dimension and a
racial dimension substantially transverse to the axial dmension; and o deployed
configuration having an axial dimension and a radial dimension substantially
transverse to the axial dimension; wherein the radial dimension of the undeploved

configuration is less than the radial dimension in the deploved configuration.

PCT/US2008/068029
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US Published Patent Application No. 2003-0203512 (“Hawkins™) discloses
an mterspimous mmplant for insertion into an interspinous space between a first and
second spinous process, the first spinous process having a first and second side, the
implant comprising: a) a first base having a side surface adapted for fixation to a first
side of the first spinous process, b} a second base having a side surface adapted for
fixation to a second side of the first spinoas process, ¢} a first flexable hgament having
a first end connected to the first base and a second end connected to the second base,

LIS Patent No. 6382433 (Yun) discloses a device and niethod that immeobilirgs
the veriebral bodiss by immobilizing the respective spinous process extending
therefrom. The device containg a spacer extending from a body with the spacer
adapted to be positioned bhetween adjacent spinous processes so that the spacer may
be located close to the spine. A sivap connected with the body iy designed 1o engage
the spinous processes., such that the device may be adjusted to be positioned about the
spinous processes. The device ensures that the spacer rematos positioned between
adiacent spinous processes. The method to insert the device nuniinizes destruction to
body tissae, thus it is less traumatic to the patient and allows for the patient to recover
from the procedure faster than conventional methods.

It is an object of the present nvention to provide an interspinous spacer that is
easy to implant, remains i place alier & iz uoplasied, and whose excellent
conformance to the adjacent spinous processes prevents wearing away of the adjacent

SPINOUS processes during use.

SUMMARY OF THE INVENTION

In a first embodiment of the present invention, there 15 provided an
mterspinous spacer that comprises a flexible strap or ligament that is threaded twough
two slotied plates positioned on either side of the spinous processes and a means for
tensioning the strap and holding # in place once the destred distraction has been
aclieved, Distraction of the spinous processes is achieved by locating the slots on the
straps such that the distance between the slots on each plate 15 larger than the distance
between the spinous processes. Adjustable distraction of the spinous processes may
also be achieved by varving the level of tension n the strap. Increasing the level of
tension i the strap increases the distraction of the spinous processes {up to the
distance between the upper and lower throughhioles), while decreasing the level of

tension decreases the distraction. In addition, as the higament i3 tensioned, the two

2
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braces automatically become snugly opposedly positioned against the sides of the
spinous processes, thereby helping to keep the device from magrating during use.

In gnother embodiment, the spacer comprises fwo siraps or hgamenis, one
focated at the cranial and ong at the caudal portions of the device, with each strap
being fived to the respective inner surfaces of two plates positioned on opposing sides
of the spinous processes. For this embodiment, there is preferably a centrally Jocated
distance adjustment element that connects the two plates and may be adjustable m a
medial-lateral direction such that the adjustment changes the tensinn of the straps and
thereby enables distraction of the spinous processes. In one preferred embodiment,
the central distance adjustment element is a threaded rod and the plates have threaded
holes for mating with the threaded rod. Preferably, the opposed holes are threaded in
the oppostie direction (right hand versus lefl hand threads} such that upon turning the
threaded rod, the plates will move either away From each other or towards each other,

thus either tightenmng or loosening the strap.

DESCRIPTION OF THE FIGURES

FIG. 1 discloses a first embodiment of the interspinous spacer of the presemt

wvention.

FIGS. 23-21 disclose a method of implanting the spacer of FIG. 1,

FIG. 3 discloses a preferved {irst embodiment of the mterspinous spacer of the present

veniion.

FIG. 4 discloses & second embodiment of the interspinous spacer of the present

Hvention,

FIG. S discloses an embodiment of the present invention having a transverse bolt,

FIG. 6 discloses an embodiment of the present mvention having a prosthetic hgament

connecting to each plate and extending up and over the upper spinous process.

FIG. 7 discloses an embodiment of the present invention having two J-shaped plates.

]
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FIG. § discloses a crimp block revision tool of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Now referring to FIG. 1, there 1s provided an interspinous spacer coOmprising:
a3y g first brace 1 having an upper throughhole 3 and a lower throughhole 5,
b} a second brace 11 having an upper throughhole {3 and a lower throughhole

I5

.

¢} a hgament 21 having a first end 23 and a second end 25,

whereitt the ligament extends from the upper throughhole of the first brace thwough
the upper throughhole of the second brace, then through the lower throughhbole of the

second brace, then through the lower throughhole of the first brace, and

whergin the first end of the ligament ts in mechanical connection with the second end
of the ligament belwesn the upper throughhole and a lower throughhole of the first
brace.

Now referning o FIGS, 2a 21, the spacer is assembled i sise as follows:
First, and now referring to FHG. 2a, the Hgament 13 drawn through each of the upper
and lower holes of a first brace, with each end of the ligament exiting the respective
holes in the same direction. Next, and now referring to FIG. 2b, the ligament and
brace combination is inserted on 3 first side of the spine, & passed through the space
between adjacent spincus processes SP and exits on the second side of the sping. The
first brace is then oniented so that the portion of the hgament that runs between the
holes of the first brace is located on the outer face 7 of the first brace, while the inner
face 9 abws the spmous processes.

Next, if needed, each end of the ligament is passed back through the space
between the adjacent interspinous processes and extended back nto the fivst half of
the spine,

Next, and now referring to FIG. 2¢, one end of the ligament 15 passed through
the upper throughhole of the second brace, while the second end of the hgament 15
passed through the lower throughhole of the second brace. Each end of the higament

enters its respective throughhole from the same mner face 19 of the second brace.

PCT/US2008/068029
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Nexi, and now referring to FIG, 24, the second brace s then inserted o the
fivst half of the spime and ortented so that its tnner face 19 abuts the spinous processes,
and the ends of the hgoment are closer 1o the outer face 17 of the second brace.

Next, and now referring to FIG. 2e, the respective end portions of the ligament
are then pulled m anison so as to create tension in the lgament and thereby cause
distraction of the upper and lower spinous processes. Since the distance D between
the upper and lower slots on each plate {shown m FIG. 2¢) 15 larger thaa the gap G
between the spinous processes (shown m FIG. 20} | distraction is achigved when the
hgament is tensioned.

Lastly, and now referring to FIG. 2f the respective end portions of the
figament are then mechanically connected by a connection means 27 (such as a
crimpable tube) 1o make a permanent and continuous loop that extends through each
of the upper and lower throughboles of each brace.

Therefore, in accordance with the present invention, there is provided a

method of implanting an interspinous implant, comprising the steps of!

a} implanting a first brace having an upper throughhole and a lower

throughhole on a first side of a spinous process,

b) implanting a second brace having an upper throughhole and a lower

throughbhole on a second side ol the spinous process,

¢) passing a lipament from the upper throughhole of the [irst brace through the

upper thronghhole of the second brace,

d} passing the hgament from the upper throushhole of the second brace

through the fower throughhole of the second brace,

g) passing the ligmment from the lower throughhole of the second brace

throagh the lower throughhole of the first brace, and

) mechanically connecting 3 first end of the ligament with a second end of the
ligament between the upper throughhole and a lower throughhole of the first

brace.

PCT/US2008/068029
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In some embodiments, the lirst brace is implanted through a furst incision on
the first side of the spinous process, and the second first brace s mplanted through
the first mcision.  In some embodiments, the first brace 1s mplanted through a first
wmersion on the first side of the spinous process, and the second first brace s implanted
through a second incision on the second side of the spinous process.

In one preferred embodiment, the means for tenstoning the strap comprises a
whes! around which the strap can wind as the wheel 15 tumed. thus creating the
tenston in the strap. The wheel may be sither 2 part of the unplant or a part of an
instrunent.

Once the desired distraction s achieved, the position nwy be locked in place
either by locking the wheel (in the case where the wheel 15 part of the nmplant} or by
securing a blocking member on the strap. One such blocking member could be a
metatlic sleeve that is crimped nto place, or a hardenable polymer formed in place.
In some embodiments, the strap may be crimped and then glued in place. In other
embodiments, the sttap may be tied and then glaed in place.

Now referring to FIG. 3, there is provided an interspmous spacer comprising:

a} a first brace 31 having an upper throughhole 33, a lower throughhole 34, an
intermediate section 33, and a wheel 30 and a cronpable tube 37 each
mechanically connected to the mtermediate section

b} a second brace 39 having an upper throughhole 41 and a lower throughhole
43,

¢} a hgament 45 having a first end 47 and a second end 49,

wherein the lgament extends from the wheel through upper throughhole of the first
brace, through the upper throughhole of the second brace, then throush the lower
throughhole of the second brace, then through the lower throughbole of the first
brace, and into the crimpable tube.
Now referring to FIG. 4, there 15 provided an Bulerspiious spacer comprising:
ay a first brace 31 having an apper end portion 33, a lower end portion S8, and
an intermedhate portion 57,
b) asecond brace 61 having an upper end portion 63, a lower end portion 68 and

an intermediate portion 67,

)
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¢} a distance adjustment element 71 connecled to each of the miermediate
portions,

d) an upper ligament 81 having a first end 43 and a second end 85,
a first end 93 and a second end 935,

e} alower ligament 91 having
wheremy the ppper ligament connects the upper end portion of the first brace o the

upper end portion of the second brace, and

wherem the fower ligament connects the lower end portion of the [irst brace o the

lower end portion of the second brace.

Preferably, the distance adjusimeni element comprnises a threaded rod 73
having a first end 75 threaded in one divection and a second end 77 threaded n o
second direction, and the mtermediate portion of each brace has g threaded hole 59,
69 adapted for threaded muating with the threaded rod.  More preferably, a first
threaded hole is threaded in a first direction while a second threaded hole is threaded
11 a second opposite direction,

In use, the device of FI(i 4 is tmplanted so that the first brace is locaied on a
first side of the spinous processes, the second brace is located on a second side of the
spinous processes, and the distance adjustment element is located 1 the gap between
the spinous processes. The distance adjustment element is then actuated to decrease
the distance between the braces.  As the distance between the lraces decreases, the
two braces msomativally become snugly opposedly posttioned against the spinous
processes, thereby helping to keep the device from nugrating dunng use. As the
distance increases, the two bigamenis automatically become tensioned and press
against the inner portion of the spinous processes, thereby causing distraction,

Preferably, when the strap or ligament contacts the spiious process, it i
refatively wide i the anterior-posterior direction to maximize contact with the
spinous processes, thus minimizing stress risers and thereby the potential wear of the
strap or the bore. Thus, {he strap preferably has a cross-section having a height and a
width, wherein the width 1s greater than the height. Additionally, a protective goard
may be placed over the contscting portions of the spincus processes i order o
minimize this wear, Alternatively, a protective sleeve may be placed over the strap in

the region where it interfaces with the bone. Alse, the strap i3 preferably constructed

]
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of 3 wear-resistart material such as ultra-high molecular weight polvethvlene, Other
biocompatible materials may be used as well, including polyethyvlene terephthalate,
polyetheretherketone (PEEK), polvurethane, or bioabsorbable materials such as
poly{L-factic acid), polv(glycolic acid) and other biocompatible materials known in
the arf. The strap may be constructed by weaving, brasding or knitting fibers or {iber
bundles into a typical fabric form.  In one preferved embodiment, a three-dimensional
weaving pattern is used to create a thin and wide strap.

in some embodiments, more than one strap may be used. The sivaps may also
be made of metal or elastormeric. They can be rigid or flexsble. They can be made of
a fabric or non-fabric material. They may comprise a bell, a weave, a composite or a
faminate,

Some embodiments of the present invention may comprises a belted strap.
An aliernative emvbodiment to a woven or braided fabric ligament would be a
composiie or homogeneous belt of material.  Similar {0 an avtomotive belt that uses
grooves or ribs of material to help transfer load, the belted strap could use composite
tnternal materials, potting compounds, or exiernal surface features to enhance system
performance. For exanmple, a composite belied higament could bave a layer of steel or
Keviar ™ material that would help to prevent material creep.  Sinularly, surface
features on the belt could arficalate with the spmous processes i prevent device
migration or assist device placement.

As noted above, the device of the present nvention may comprise mudtiple
ligaments. There are many benefits to having multiple ligaments i the device of the
present invention. Ong higament with 8 crogs-sectional width that s significantly
farger in dimension than #s cross-sectional thickness constrains the wadth of the
hipament relative to the side plate widih. For a plate where the Hgament passes
through a through-hole, the plate must be wider than the ligament unless it is
acceptable to compress or fold the hgament where it passes through the plate.
Another benefit to incorporating a plurality of ligaments between the side plates is
redundancy. If one ligament within the plurality fals, the other igaments can assyine
the load. Multiple Hgamenis can travel mubtiple pathways from one side plate o the
other side plate - much hke 8 traditional hammock.  This splay of ligaments can
enable the mechanical load o be spread over a larger area of the spinous process. A
splay of ligaments may also allow for differential tightening between the ligaments.

Dhfferential tightening can be used to preferentially load bone at different regions of

PCT/US2008/068029
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the spmouns process. For example, three ligaments could be applied where the
majority of the load is carried on the first and last hpaments and the middle hgament
is only used in a modest capacity. Some degree of bone resorption and hgament
seithng can be expected. The first and third ligaments would create shght depressions
m the focal bone due to overload and subsequent Wollt's Law remodeling. This
overload would be resolved by the second central higament assuming more load
during the setthng. A positive consequence of this arrangement is that the device is
now positively fixed in place between the spinous processes due to the remodeled
bone depressions that prevent device migration. A multiphicity of ligmments might
also mingate the consequences of this situation by “over-loading” some ligaments
with the expectation that they will cause bone resomption while the other ligaments
assec-iniegrate and assume a more “nataral” load bearing status.  Multiple smaller
Heaments of matertal are easier o handle from a surgical perspective than one lavge
strap or belt of material. Smaller ligaments would be more gkin to traditional sutures,
Multiple hgaments can be tied-off like sutvres, and systems for fixing the ultimate
length of these small ligaments is, again, more akin 1o the systems used to fix the

fength of traditional braided suture matenials.

The plates ave preferably construcled of hiocompatible, wear-resistant
materials known in the art such as gtamum, stainless steel, PEEK, or carbon fiber-
reinforced PEEK. The plates may be constructed such that they provide some
flexibility once implanted - by either using more Hexible matenials such as PEEK, or
making the plates sufficiently thin (o allow for some Jexing. For embodiments where
the strap threads through the plates, the slots or boles in the plate preferably have
rounded edpes to prevent wear of the strap on the plate.

In preferred embodiments, each plate 18 nwnulactured from a material that
possesses the desirable strength and stiffiess characteristics for nse as an interspinous
spacer. The plates of the present mvention may be made from any non-resorbable
material approprigte for human surgical unplantation, including but not limited to,
surgically appropriate metals, and non-metallic matenials, such as carbon fiber
composites, polvmers and ceramics.

The plates can be made of any structural brocompatible material including non-
resorbable polymers {CFRP, PEEK, UHMWPES, resorbables (such as PLA, PLGA,

PGA), metallics (85, Ti-6AR4V | Colr) and ceramics. The plate matesial is

9
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preferably selected from the group consisting of metal and composie (such as
PEER /carbon fiber).

if g metal is chosen as the material of construction for a component, then the
metal is preferably selected from the group comsisting of iitanium, titarmum alloys
{such as Ti-6 A4V}, chrome alfovs (such as CrCo or Cr-Co-Mo} and stainless steel.

The plate component may bave teeth; porons beaded surfaces o encouvrage
bony ingrowih; or fixation features on the mgrowth surfaces to prevent device
niugration.

if a polyvmer is chosen as 3 material of construction for a component, then the
polymer 1s preferably selected from the group consisting of polyesters, (particularly
aromatic esters such as polvalkviene terephthalates, polvamides: polyalkenes:
polv{vinyt fluoride); PTFE; polvarviethvl kelone PAEK; and mixiures thereof

If a ceramic s chosen as the material of constraction for 8 component, then the
ceranue 18 preferably selected from the group consisting of aluming, xircoma and
mixtures thereof. I is preferred to select an alumina-zirconta ceranic, such as
BIOLOX delic ™ | available from CeramTec of Plochingen, Germany.

1n some embodiments, the first plate consists essentially of o metallic material,
preferably a titanmum alloy or a clwome-cobalt alloy. In some embodiments, the
second plate consists essentially of the same malalbe material as the first plate.

In some embodiments, the components are made of a stainless steel alloy,
preferably BioDur® CCM Plas™ Alloy available from Carpenter Specialty Alloys,
Carpenter Techuology Corporation of Wyonussing, PA

The plates mav be rigid or flexible.

In some embodiments, the plates are made from a composite comprising
carbon fiber. Composites comprising carbon fiber are advantageouns i that they
typically have a strength and stifthess that is superior to neat polymer matenals such
as a polyarviethyl ketone PAEK. In some embodiments, each plate 15 made from o
polvmer composite such as a PEKK-~carbon fiber composite.

Preferably, the composite comprising carbon fiber further comprises a
polvimer. Preferably, the polvmer iy a polyvarylethy! ketone (PAEK) or polyphenylene.
Muore preferably, the PAEK is selected from the group consistng of polyetherether
ketone {PEEK), polvether ketone ketone (PEKK) and polvether ketone (PEK). In
preferred embodiments, the PAEK is PEEK.

PCT/US2008/068029
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in some embodiments, the carbon {iber comprises between 1 vol% and 60
voi%% (more preferably. between 10 vol% and 30 vol%) of the composite. In some
embodiments, the polymer and carbon fibers are homogeneously mixed. In others, the
material i3 a laminate. In some embodiments, the carbon fiber 15 presemt in a chopped
state. Praferably, the chopped carbon fibers bave a median length of betwean 1 num
and 12 mm, more preferably between 4.5 mm and 7.5 nim. In some embodiments, the
carbon fiber is present as continuous strands.

in espeeially preferred embodiments, the coniposite comprises:

a) 403-99%% (more preferably, 60-80 volt} polvaryiethyl ketone (PAEK), and

by 1-60% (more preferably, 20-40 vol%) carbon fiber,

wherein the polyarviethyl ketone (PAEK) is selected from: the group consisting of
poivetherather ketone (PEEK), polyvethar ketone ketone (PEKK) and polvether ketone
(PEK).

In some embodiments, the composite consists essentially of PAEK aad carbon
fiber., More preferably, the composite comprises 60-80 wite PAEK and 20-40 wits
carbon fibar. St more preferably, the composiie comprises 63-75 wi% PAEK and
25-35 wi% carbon fiber.

In some embodiments, the holes of the plates may be replaced by positive
features such as rungs, ihat can help anchor the higament.

In some embodiments, the device of the present invention contains exira
features that mswe that the device stays in place when set against the spinous

~

processes. FIEG, § discloses an embodiment of the present invention having a
transverse bolt 101 extending through a throughhole 102 i each of the plates. FIG. 6
discloses an embodiment of the present mvention having a prosthetic hgament 103
connected to each plate and extending up and over the upper spinous process. FIG. 7
discloses an embodiment of the present invention having two J-shaped plates 111, 113
that encircle the spinous processes.

FIG. 8 discloses a crimp block revision tool 115 of the present invention.
Generally, the device’s ligament is permanenily fixed at a cerlain length
intraoperatively. However, it 18 expected that a stluation may present in some patients
postoperatively that requives further shortening of the higament. To address this need
to post-operatively shorten an implanied ligament, an implantable erimp block 115 15
provided that captures a greater amount of lgament material between tweo poumts than

ts represented by the linear distance between those points. For example, the ligament

i
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material must travel a tortuous pathway between the two points such that the fength of
tether material between the points 18 greater than the fixed Hoear distance between the
points, In the embodiment of FIG. &, two hinged plates with stand-ofls of beight A
placed along the length of the plate af a distance 2B are closed around a ligament of
material.  The stand-offs nest together, thereby creating a tortuous pathway for the
utervening ligament matenial. For a plate with one central stand-oft of height A that
nests hetween two stand-offs placed at the ends of the other plate of length 2B {total
crimp block length of 2B), the amount of ligament matenial captured between these
stand-offs is 2%A B ¥ » 2%B. Additional stand-offs can be added. Thus, the
reduction in ligament length for a crimp block contamning N stand-off segments of
height A with distance 2%B between the standoflfs & characterized as Al =
NEZH(ATHBY - Bl

Preferably, the device of the present invention is placed between the spinous
processes using g numimally nvasive approach that spares the supraspinous higament.
For the first embodiment described above having a continuous Hgament, the first plate
with the strap woven through is threaded through the muscle, bong and hgamentous
structures from the contralateral side, lollowed by threading of the second plate with
the strap woven through to the ipsifateral side. The tensionmg and position locking
can then be accomplished through the same msertion approach used to place the
plates.  Thus, the entire procedure can be accomplished using a percutaneous
technigue,

Preferably, the device of the present invention 18 used in patients who have
stenosts of the verlebral and/or neural foramen that constricis thelr spine-related

nerves and thereby saller from low back or leg pain.
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1. An ierspinous spacer Comprising:
5 a} a first brace having an upper throughbole and a lower throughhole,
b} asecound brace having an upper throughhole and a lower throughhole,

¢y a bgament having a first end and a second end,

wherem the Hgament extends from the upper throughhole of the first tuace through

10 the upper throughhole of the second brace.

2. The spacer of claim 1 wheremn the Heament extends from the upper throughhole of

the second brace through the fower throughhole of the second brace.

Jmei
LA

3. The spacer of claim 2 wherein the ligament exiends from the lower throughhole of
the second brace through the lower throughhole of the first brace.

4. The spacer of claim 3 wherem the {irst end of the higament 13 i1 mechanical
connection with the second end of the ligament between the apper throughhole and s

2 lower throughhole of the first brace.

5. The spacer of claim 1 wherein the hgament has a cross-section having a height and

a width, wherein the widih is greater than the height.

-
Lt

6. The spacer of claim | further comprising:

d) aligament {ensioning elemeni.
7. The spacer of claim 6 wherein the ligament tensioming element comprises a wheel
around which the ligament 15 wound as the wheel is turned, thereby creating tension

30 i the ligament.

8. The spacer of claim 7 wherein the wheel comprises a locking elewment.

oo
Lad
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Q. The spacer of claim 6 further comprising ) a slegve placed over g portion of the

Hyament.

1. The spacer of claim 6 wherein the ligament tensioning element comprises a

1.4

ceimpable sleeve,

H. A method of uplanting an interspinous implam, comprising the steps of

a) aplanting a first brace having an upper throughbole and a lower throughhole on a

10 first side of a spinous process,

by wmplanting a second brace having an upper throughhole and a lower throughhole on

a second side of the spinous process,

Jmei
LA

¢} passing a ligament from the upper throughhole of the {irst brace through the upper

throughhole of the second brace.

12. The method of clamm 11, further comprising the step of!
d} passing the Hgament from the upper throughhole of the second brace through the

2 lower throughbole of the second brace.

13, The method of claim 12, further comprising the step oft
¢} passing the lgament from the lower throughbole of the second brace through

the lower throughhole of the first brace.

25
14, The method of claim 12, further comyising the step oft
) mechanically connecting a first end of the licament with 8 second end of the
Higament between the upper throughhole and a lower throughhole of the first brace.
30

153, The method of claim 11 wherein the first brace 15 implanted through a first
incision on the first side of the spinous process, and the second f{irst brace s implanted

throogh the first meision.
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1.4

10

Jmei
LA

-
Lt

30

16. The method of claim 11 wherein the first brace is implanted through a first
meision on the fivst side of the spinous process, and the second first brace is implanted

through a second incision on the second side of the spmous process,

pu—
-3

AD INerspInous Spacer Comprising;
a) a first brace having an upper end portion and a lower end portion,
b} asecond brace having an upper end portion and a lower end portion,
¢} an upper Hzament baving a Orst end and a second end,

d) alower ligament having a Iirst end and a second end,

wherein the upper hgament connecis the upper end portion of the first brace to the

upper end portion of the second brace, and

wherein the lower ligament connects the lower end portion of the first brace 1o the

tower end portion of the second brace.

18 The spacer of claim 17 wherein each of the first and second braces further
comprises an intermediate portion, and wherein the spacer further comprizes 8

distance adjustment element attached to each of the mtenmediate portions.

18, The spacer of claim I8 wherein the distance adjustment element comprises a

{hreaded rod.

20, The spacer of claim 19 wherein the intermediate portion of each brace has a

threaded hole adapted for threaded mating with the threaded rod.

21. The spacer of claim 20 wherein a first threaded hole is threaded i a first direction

and a second threaded hole 15 threaded in a second oppostte direction.

22 The spacer of claim 17 farther comprising €) a sleeve placed over a portion of the

upper Higament.

—
L
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