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EXPANDABLE INTERSPINOUS PROCESS SPACER

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application No.

61/139,794, filed on December 22, 2008, entitled "EXPANDABLE INTERSPINOUS

PROCESS SPACER," the contents of which is incorporated in its entirety by reference herein.

BACKGROUND OF THE INVENTION

[0002] A human vertebra has a rearwardly projecting portion known as a spinous

process. Bending of the spine can cause the spinous processes of adjacent vertebrae to move

toward each other. This may, in some people, constrict the space in the spinal canal and

foramina and, thus, may cause pain. Such constriction, which is known as stenosis, can be

treated by the implantation of an interspinous spacer into the space between adjacent spinous

processes.

[0003] Current interspinous spacers are typically constructed of separate pieces which

require insertion from opposite sides of the spine, in a posterior approach, and necessitate rather

large incisions, cutting both left and right thoracolumbar fascia as well as stripping the

multifidus muscles from their attachments.

[0004] It is desirable to provide an interspinous spacer for implantation between spinous

processes of adjacent vertebrae which can be laterally inserted in a first configuration through a

single opening in a minimally invasive approach and which may then be deployed to a second

configuration to maintain the spacer in position between the adjacent spinous processes.



SUMMARY OF THE INVENTION

[0005] The present invention relates generally to an interspinous spacer. More

specifically, the present invention is directed to an expandable interspinous process spacer

implant for implantation between adjacent spinous processes to treat spinal stenosis. The

interspinous process spacer implant is preferably adjustable so that the user can conform the

interspinous spacer assembly to the individual anatomy of a patient's spine.

[0006] One preferred embodiment of the present invention is an expandable interspinous

spacer implant for insertion into an interspinous space between a spinous process of a superior

vertebral body and a spinous process of an inferior vertebral body. The implant may include a

first pair of proximal legs that are joined in a scissor-like fashion and a second pair of distal legs

that are joined in a scissor-like fashion. The distal legs and proximal legs may be pivotally

coupled to each other by one or more pins that span the width of the implant, with each leg

having multiple slots along its longitudinal axis. One end of each proximal leg may be coupled

to the corresponding end of each distal leg by a superior cross pin and the other end of each

proximal leg may be coupled to the corresponding second end of each distal leg by inferior

cross pins. The implant may also include a first plate coupled to a first pair of roller pins that

are disposed between a pair of slots on the legs and a second plate coupled to a second pair of

roller pins that are disposed between a pair of slots on the legs, the first plate and second plate

each having a hole for receiving a fastener. The fastener being coupled between the first and

second plates via the first plate hole and second plate hole. The implant may further include a

superior bearing surface coupled between the superior cross pins and an inferior bearing surface

coupled between the inferior cross pins, where, rotation of the fastener results in the first plate



and the second plate being drawn toward each other causing the expansion of the height of the

implant.

[0007] In an alternate preferred embodiment, an expandable interspinous process spacer

implant may include a first and second pair of proximal legs on its proximal side and a first pair

and second pair of distal legs on the distal side. The implant may further include a first plate

coupled to the first pair of proximal legs and the first pair of distal legs and a second plate

coupled to the second pair of proximal legs and the second pair of distal legs and a fastener

coupled between the first and second plates. The implant may further include a superior bearing

surface having a first end and a second end where the superior bearing surface joins one of the

first pair of proximal legs and one of the second pair of proximal legs at its first end and one of

the second pair of proximal legs and one of the second pair of proximal legs at its second end;

and an inferior bearing surface having a first end and a second end where the inferior bearing

surface joins one of the first pair of proximal legs and one of the second pair of proximal legs at

its first end and one of the second pair of proximal legs and one of the second pair of proximal

legs at its second end, In this alternate preferred embodiment, rotation of the fastener decreases

the distance between the first plate and the second plate and causes an increase of the vertical

distance between the superior bearing surface and the inferior bearing surface.

[0008] In another alternative embodiment, an expandable interspinous process spacer

implant may include a first pair of legs pivotally joined with each other and a second pair of legs

pivotally joined with each other. The implant may further include a first plate configured to

receive a head portion of a fastener and coupled to the first ends of the first pair of legs and a

second plate configured to receive a shaft portion of the fastener and coupled to the first ends of

the second pair of legs. The implant may further include a superior bearing surface connecting



one of the first pair of legs one of the second pair of legs and an inferior bearing surface

connecting the other one of the first pair of legs and the one of the second pair of legs. In this

alternate preferred embodiment decreasing the distance between the first plate and the second

plate causes an increase in vertical distance between the two bearing surfaces.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0009] The foregoing summary, as well as the following detailed description of preferred

embodiments of the application, will be better understood when read in conjunction with the

appended drawings. For the purposes of illustrating the device of the present application, there

is shown in the drawings preferred embodiments. It should be understood, however, that the

application is not limited to the precise arrangement, structures, features, embodiments, aspects,

and instrumentalities shown, and the arrangements, structures, features, embodiments, aspects

and instrumentalities shown may be used singularly or in combination with other arrangements,

structures, features, embodiments, aspects and instrumentalities. In the drawings:

[0010] FIG. 1 illustrates a front perspective view of an expandable interspinous process

spacer according to a first preferred embodiment of the present invention in an expanded state;

[001 1] FIG. 2 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 1;

[0012] FIG. 3 illustrates a side elevational view of the expandable interspinous process

spacer shown in FIG. 1;

[0013] FIG. 4 illustrates a front perspective view of the expandable interspinous process

spacer shown in FIG. 1 in a collapsed state;

[0014] FIG. 5 illustrates a side elevational view of the expandable interspinous process

spacer shown in FIG. 1 in a collapsed state;



[0015] FIG. 6 illustrates a perspective view of the expandable interspinous process spacer

shown in FIG. 1 inserted into an interspinous space between adjacent spinous processes;

[0016] FIG. 7 illustrates a front perspective view of an expandable interspinous process

spacer according to a second preferred embodiment of the present invention in an expanded

state;

[0017] FIG. 8 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 7;

[0018] FIG. 9 illustrates a front perspective view of the expandable interspinous process

spacer shown in FIG. 7 in a collapsed state;

[0019] FIG. 10 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 7 in a collapsed state;

[0020] FIG. 11 illustrates a perspective view of the expandable interspinous process

spacer shown in FIG. 7 inserted into an interspinous space between adjacent spinous processes;

[0021] FIG. 12 illustrates a front elevational view of an expandable interspinous process

spacer according to a third preferred embodiment of the present invention in an expanded state;

[0022] FIG. 13 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 12;

[0023] FIG. 14 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 12;

[0024] FIG. 15 illustrates a side elevational view of the expandable interspinous process

spacer shown in FIG. 12 in a collapsed state;

[0025] FIG. 16 illustrates a side perspective view of the expandable interspinous process

spacer shown in FIG. 12 in a collapsed state; and



[0026] FIG. 17 illustrates a front elevational view of the expandable interspinous process

spacer shown in FIG. 12 inserted into an interspinous space between adjacent spinous processes.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

[0027] Certain terminology is used in the following description for convenience only and

is not limiting. The words "right", "left", "top" and "bottom" designate directions in the

drawings to which reference is made. The words "inwardly" and "outwardly" refer to directions

toward and away from, respectively, the geometric center of the interspinous spacer and

designated parts thereof. The words, "anterior", "posterior", "superior", "inferior", "lateral",

"sagittal", "axial", "coronal" and related words and/or phrases designate preferred positions and

orientations in the human body to which reference is made and are not meant to be limiting.

The terminology includes the above-listed words, derivatives thereof and words of similar

import.

[0028] Certain exemplary embodiments of the invention will now be discussed with

reference to the aforementioned figures wherein like reference numerals refer to like

components. In general, such embodiments relate to an expandable interspinous process spacer

implant for implantation and/or affixation between spinous processes SP of adjacent vertebrae,

including a superior vertebra Vs and an inferior vertebra Vi to treat spinal stenosis or any

condition wherein spacing between the spinous processes SP of the adjacent vertebrae Vs, Vi is

desired. Although, the implant may have other uses including, for example, as an expandable

interbody spacer for use between adjacent vertebral bodies etc.

[0029] As will be described in greater detail below, the interspinous spacer implant

preferably includes expandable members sized and configured for insertion into the space

between adjacent spinous processes SP where it can operatively contact one or more of the



adjacent spinous processes SP. The interspinous spacer implant is preferably adjustable so that

the user can configure the interspinous spacer implant to fit the anatomy of the patient's spine.

The interspinous spacer implant may be fully or partially adjustable. For example, the height,

width and/or angle of the spacer implant may be adjustable. Alternatively, only the height, or

the width of the spacer may be adjustable, or the spacer may be non-adjustable. Moreover, the

height, width and/or the angle of the spacer member may be adjustable to only a certain extent

or limit. Likewise, the method of implanting the interspinous spacer preferably allows a

surgeon to adjust the interspinous spacer and/or the orientation of the interspinous spacer in the

patient.

[0030] Referring to FIGS. 1-5, a first preferred embodiment of an expandable

interspinous process spacer implant 100 which is sized and configured for insertion into an

interspinous space between adjacent spinous processes SP and coupling thereto, includes on its

proximal side a first leg 110 and a second leg 120 that are joined in scissor-like fashion by a

fulcrum pin 150 that extends through the width of the implant 100 to couple a third leg 130 and

a fourth leg 140 in scissor- like fashion on the distal side of the implant 100. The fulcrum pin

150 may extend through the width of the implant 100 to couple the two pairs of legs 110, 120,

130, 140, or alternatively may be replaced by two separate pins or other coupling mechanism

(not shown) that serves the same function of coupling in scissor-like fashion the first and second

legs 110, 120 and the third and fourth legs 130, 140. Additionally, a first cross pin 180

preferably connects the first end of the first leg 110 to the first end of the third leg 130 and a

second cross pin 182 connects the first end of the second leg 120 to the first end of the fourth

leg 140. Similarly, a third cross pin 184 connects the second end of the second leg 120 to the



second end of the fourth leg 140 and a fourth cross pin 186 connects the second end of the first

leg 110 to the second end of the third leg 130.

[003 1] In the first preferred embodiment, the first leg 110 has a first slot 112 and a

second slot 114 formed through it along its longitudinal axis A-A and the second leg 120 has a

third slot 122 and a fourth slot 124 along its longitudinal axis B-B. Similarly, third leg 130 has

a fifth slot 132 and a sixth slot 134 along its longitudinal axis C-C and fourth leg 140 has a

seventh slot 142 and an eighth slot 144 along its longitudinal axis D-D.

[0032] In order to couple the second leg 120 to the fourth leg 140, a first roller pin 162 is

preferably coupled to and spans between the fourth slot 124 and the eighth slot 144 and a second

roller pin 174 is coupled to and spans between the third slot 122 and the seventh slot 142.

Similarly, in order to couple the first leg 110 and the third leg 130 a third roller pin 164 is

preferably coupled to and spans between the second slot 114 and the sixth slot 134 and a fourth

roller pin 172 is coupled to and spans between the first slot 112 and the fifth slot 132. In certain

embodiments, the first, second, third and fourth roller pins 162, 174, 164 and 172, can

additionally include a wear resistant coating.

[0033] A first plate member 160 is preferably fixed between the first roller pin 162 and

the third roller pin 164 and a second plate member 170 is preferably fixed between the second

roller pin 174 and the fourth roller pin 172. Alternatively, the first plate 160 and the first and

second roller pins 162, 164 can be a single element formed from the same piece of material as

opposed to multiple elements. Similarly, the second plate 170 and the third and fourth roller

pins 172, 174 can be a single element formed from the same piece of material. In the first

preferred embodiment, the first plate 160 preferably has a first hole (not shown) to

accommodate the head of fastener 155 the second plate 170 has a second hole (not shown) to



accommodate the threaded shaft portion of fastener 155. Each of the first hole used to

accommodate the head of fastener 155 and the second hole used to accommodate the threaded

shaft portion of fastener may be threaded or unthreaded. In one preferred embodiment fastener

155 is an expansion screw that includes threading or other similar mechanism the tightening of

which permits movement of the spacer 100 from a collapsed position to an expanded position.

In order to accommodate expansion screw 155, a hole may be disposed through the fulcrum pin

150 or in the alternative, two disconnected fulcrum pins, as discussed above, can accommodate

the positioning of the expansion screw 155. Alternatively, implant 100 may be modified so that

expansion screw 155 can be inserted just above or just below fulcrum pin 150.

[0034] In a first preferred embodiment, as can be seen in FIGS. 1-3, a superior bearing

surface 190 is disposed between the first cross pin 180 and the third cross pin 184. An inferior

bearing surface 192 is similarly disposed between the second cross pin 182 and the fourth cross

pin 186. The superior and inferior bearing surfaces 190, 192 are configured to bear against an

inferior surface of a superior spinous process SP and the superior surface of the inferior spinous

process SP, respectively. In a preferred embodiment, the bearing surfaces 190, 192 are

constructed of segmented polyether urethane, which may be marketed under the tradename

BioSpan®. However, the bearing surfaces 190, 192 are not limited to polyether urethane

constructions and may be constructed of nearly any material that is able to take on the general

shape of the bearing surfaces 190, 192 and withstand their normal operating conditions, such as

a demineralized allograft sheet. A range of material compositions can be chosen for the

superior and inferior bearing surfaces 190, 192, the choice of which can be tailored to provide a

desired flexibility or other characteristic of the implant 100. For example, if a polycarbonate -

urethane (PCU) material is chosen to form the superior and inferior bearing surfaces 190, 192,



the implant 100 may exhibit high flexibility, whereas if a polyethylene mesh is chosen to form

the superior and inferior bearing surfaces 190, 192, the implant 100 typically exhibits less

flexibility. As can be seen in FIGS. 1-3, in the present embodiment, only first cross pin 180 and

fourth cross pin 186 is visible outside of the bearing surfaces however, as can be appreciated by

one of ordinary skill in the art, any combination of cross pins may be visible or not visible

depending on the dimensions of such cross pins and the dimensions of the bearing surfaces.

[0035] The superior and inferior bearing surfaces 190, 192 can further include a

treatment to allow for or deter bony in-growth to accommodate either a fusion or non-fusion

application. The above-listed elements of the implant 100 may be formed from a range of

biocompatible materials, including titanium, stainless steel, cobalt-chrome, ultra-high molecular

weight polyethylene (UHMWPE), or polymers such as polyetheretherketone (PEEK).

[0036] The interspinous process spacer 100 of the first preferred embodiment is

adjustable from a non-expanded, collapsed configuration as shown in FIG. 4 to an expanded

deployed configuration as shown in FIGS. 1-3. Spacer 100 may be adapted to the patient's

anatomy during implantation by adjusting the height of spacer 100. Moreover, as will be

appreciated by one of ordinary skill in the art, the angulation of the spacer 100 may be adjusted

by independently adjusting the anterior and posterior ends of spacer 100. FIG. 6 illustrates a

preferred use of the spacer 100 implanted in the spine, between spinous processes SP of

adjacent vertebrae.

[0037] One exemplary surgical technique for implanting spacer 100 is described below,

however, those skilled in the art will appreciate that spacer 100 may be implanted utilizing

numerous techniques and/or surgical steps that would be apparent to one having ordinary skill in

the art, following a review of the disclosure herein.



[0038] In use, the interspinous process spacer 100 is implanted to treat patients with

spinal stenosis. A lateral or medial lateral approach corridor is provided and the interspinous

ligament is preferably pierced or partially removed although the interspinous ligament may be

left intact. The implant 100 is preferably inserted laterally through the approach corridor in a

collapsed configuration and is implanted between the adjacent spinous processes. Once the

implant 100 is positioned, an instrument is introduced through the corridor and coupled to an

instrument engagement feature on the head of the expansion screw 155. The expansion screw

155 is actuated, preferably through rotation, causing the threaded shaft of the expansion screw

155 to interact with the screw hole of the second plate 170 and thereby drawing the first plate

160 and the second plate 170 toward the center of the implant 100.

[0039] As the first plate 160 and the second plate 170 are drawn toward the center of the

implant 100, the ends of the first, second, third and fourth roller pins 162, 174, 164 and 174

actuate within their respective slots to enlarge implant 100 into a more expanded state.

Additionally, the drawing together of the first and second plates 160, 170, and the resultant

movement of the roller pins forces the superior bearing surface 190 and the inferior bearing

surface 192 to be distracted from one another and the height of the implant 100, at least at the

ends of the first, second, third and fourth legs 110, 120, 130, 140 to increase.

[0040] Once the screw 155 had been tightened, the implant 100 is prevented from

collapsing due to interference created between the threading on the screw 155, and the screw

hole on the second plate 170 which is preferably threaded. Alternately or in addition thereto,

the screw 155 may be locked after the expansion of the implant, e.g., by placing a nut on the

distal end of the screw opposite the second plate 170. Once the desired spacing between the

adjacent spinous processes has been achieved, the instrument is removed and the wound is



closed. The implant 100 is not limited to lateral or minimally invasive insertions and may be

implanted from a posterior approach or a posterior-lateral approach and/or through a mini-open

or open incision in a patient.

[0041] In certain embodiments of the present invention, implant 100 may also include an

engagement mechanism for engaging one or more of the spinous processes SP. The

engagement mechanism may include wings, plates, hooks, etc. that prevent migration of the

interspinous spacer implant. In certain embodiments the engagement mechanism may be

adjustable in length, bendable, polyaxial with respect to the spacer to enable adaptability to the

individual anatomy of a particular patient's spine and prevent migration of the interspinous

spacer implant once implanted into the patient. In use, the engagement member may engage the

patient's spinous processes SP in a variety of different ways including, for example, via one or

more screws, bolts, rivets, spikes, or other protrusions and/or via compression. As would be

appreciated by one with ordinary skill in the art, the engagement mechanism may be operatively

coupled to the interspinous spacer member or members in a variety of different ways.

[0042] The implant 100 can also be modified to form an expandable interbody spacer. In

such a configuration, the superior and inferior bearing surfaces 190, 192 can be formed from a

number of materials, such as nitinol, titanium, stainless steel, mineralized or demineralized

allograft, or polymers such as PEEK or segmental polyether urethane that can be flexible or

inflexible and may be capable of supporting or assisting in supporting the necessary loads. In

one embodiment, if inflexible materials are used for either or both of bearing surfaces 190 and

192, any or all of the holes that engage the cross pins 180, 182, 184 and 186 may be elongated

in order to facilitate motion. Alternatively, the implant 100 can be designed such that the loads

are borne by the ends of the first, second, third, and fourth arms 110, 120, 130, 140, and/or the



first, second, third, and fourth crosspins 180, 182, 184, 186. In such an arrangement, the ends of

the first, second, third, and fourth arms 110, 120, 130, 140, and/or the first, second, third, and

fourth crosspins 180, 182, 184, 186 may further include surface features, such as spikes, ridges,

or teeth (not shown) to help the securing of the implant 100 to the desired anatomical structures,

e.g., vertebral body endplates.

[0043] In this configuration, the implant 100 may include one or more axial bores (not

shown) through the implant 100 along its height to accommodate graft material or boney growth

therethrough. Alternatively, the implant 100 can be modified to form an expandable total disc

replacement device, in which the superior and inferior bearing surfaces 190, 192 include convex

geometries to allow for motion between the superior and inferior vertebrae, respectively.

Additionally, the implant 100 can be modified slightly to form a cavity creation device for the

interior of an osteoporotic vertebral body or a vertebral body suffering from a compression

fracture. In addition to a cavity creation device, the modified implant 100 of such a

configuration can further be left on the interior of the osteoporotic vertebral body as a height

maintaining stand alone device or in conjunction with bone cement or other void filler as is

known in the art.

[0044] Referring to FIGS. 7-1 1, a second preferred embodiment of the expandable

interspinous process spacer implant 200 which is sized and configured for insertion into an

interspinous space between adjacent spinous processes SP, will now be described. Implant 200

includes on its proximal side a first leg 210, and a second leg 220 towards one end of the

implant and a third leg 230 and fourth leg 240 towards the other end of the implant. Similarly

on its distal side, implant 200 includes a fifth leg 250 and a sixth leg 260 towards one end of the

implant and a seventh leg 270 and eighth leg 280 towards the other end of the implant.



[0045] Additionally, implant 200 includes on its proximal side extension members 242

and 244 that are coupled to each other and in contact with third leg 230 and fourth leg 240. In

one embodiment, third leg 230 may have an indentation that accepts side extension 242 when

the implant is collapsed. Similarly, implant 200 includes on its distal side proximal side

extension members 262 and 264 that are coupled to each other and in contact with sixth leg 260

and seventh leg 270. In one embodiment, seventh leg 270 may have an indentation that accepts

side extension 262 when the implant is collapsed.

[0046] A first plate member 225 is preferably coupled to the lower portions of first leg

210 and fifth leg 250 and the upper portions of second leg 220 and sixth leg 260 via a pin or

other connector as is known in the art. Similarly, a second plate member 235 is coupled to the

lower portions of third leg 230 and seventh leg 270 and the upper portions of fourth leg 240 and

eighth leg 280. First plate 225 preferably has a first hole (not shown) to accommodate the head

of fastener 245 and the second plate 235 has a second hole 255 to accommodate the threaded

shaft portion of fastener 245. Fastener 245 is preferably an expansion screw that includes

threading or other similar mechanism the tightening of which permits movement of the spacer

200 from a collapsed position to an expanded position.

[0047] A first cross pin 215 preferably connects the top end of the first leg 210 to the top

end of the fifth leg 250 and a second cross pin 285 connects the top end of the third leg 230 to

the top end of the seventh leg 270. Similarly, a third cross pin 295 connects the bottom end of

the second leg 220 to the bottom end of the sixth leg 260 and a fourth cross pin 296 connects the

bottom end of the fourth leg 240 to the bottom end of the eighth leg 280.

[0048] A superior bearing surface 290 is disposed between the first cross pin 215 and the

second cross pin 285. An inferior bearing surface 292 is similarly disposed between the third



cross pin 295 and the fourth cross pin 296. The superior and inferior bearing surfaces 290 and

292 are configured to bear against an inferior surface of a superior spinous process SP and the

superior surface of the inferior spinous process SP, respectively. As can be seen in FIGS. 7-10,

in the present embodiment, only second cross pin 285 is visible outside of the bearing surfaces

however, as can be appreciated by one of ordinary skill in the art, each of the cross pins may be

visible depending on the dimensions of such cross pins and the dimensions of the bearing

surfaces. In a preferred embodiment, the bearing surfaces 290 and 292 are constructed of an

inflexible material such as Ti and its alloys or PEEK etc. However, the bearing surfaces 290

and 292 may be constructed of nearly any material that is able to take on the general shape of

the bearing surfaces 290 and 292 and withstand their normal operating conditions.

[0049] The interspinous process spacer 200 of the second preferred embodiment is

adjustable from a non-expanded, collapsed configuration as shown in FIGS. 9-10 to an

expanded deployed configuration as shown in FIGS. 7-8. Spacer 200 may be adapted to the

patient's anatomy during implantation by adjusting the height of spacer 200. Moreover, as will

be appreciated by one of ordinary skill in the art, the angulation of the spacer 200 may be

adjusted by independently adjusting the anterior and posterior ends of spacer 200. FIG. 11

illustrates a preferred use of the spacer 200 implanted in the spine, between spinous processes

SP of adjacent vertebrae.

[0050] One exemplary surgical technique for implanting spacer 200 is described below,

however, those skilled in the art will appreciate that spacer 200 may be implanted utilizing

numerous techniques and/or surgical steps that would be apparent to one having ordinary skill in

the art, following a review of the disclosure herein.



[0051] In use, the interspinous process spacer 200 is implanted to treat patients with

spinal stenosis. A lateral or medial lateral approach corridor is provided and the interspinous

ligament is preferably pierced or partially removed although the interspinous ligament may be

left intact. The implant 200 is preferably inserted laterally through the approach corridor in a

collapsed configuration and is implanted between the adjacent spinous processes. Once the

implant 200 is positioned, an instrument is introduced through the corridor and coupled to an

instrument engagement feature on the head of the expansion screw 245. The expansion screw

245 is actuated, preferably through rotation, causing the threaded shaft of the expansion screw

245 to interact with the screw hole 255 of the second plate 235 and thereby drawing the first

plate 225 and the second plate 235 toward each other toward the center of the implant 200.

[0052] As the first plate 225 is drawn toward the second plate 235, the top end of the first

leg 210 and the top end of the fifth leg 250 as well as the bottom end of the second leg 220 and

the bottom end of the sixth leg 260 move away from the center of the implant 200. Similarly,

the bottom end of the third leg 230 and the bottom end of the seventh leg 270 as well as the top

end of fourth leg 240 and the top end of eighth leg 280 move away from the center of implant

200 to enlarge implant 200 into a more expanded state. This also causes extension member 242

to be drawn away from extension member 244 and interact with the indentation of leg 230 and

extension member 262 to be drawn away from extension member 264 and interact with the

indentation of leg 270. Moreover, the drawing together of the first and second plates 225 and

235 and the resultant movement of the legs forces the superior bearing surface 290 and the

inferior bearing surface 292 to be distracted from one another and the height of the implant 200,

at least at the ends of the legs 210, 220, 230, 240, 250, 260, 270 and 280 to increase.



[0053] Once the screw 245 had been tightened, the implant 200 is prevented from

collapsing due to interference created between the threading on the screw 245, and the screw

hole 255 on the second plate 235 which is preferably threaded. Alternately or in addition

thereto, the screw 245 may be locked after the expansion of the implant, e.g., by placing a nut

on the distal end of the screw opposite the second plate 235. Once the desired spacing between

the adjacent spinous processes has been achieved, the instrument is removed and the wound is

closed. The implant 200 is not limited to lateral or minimally invasive insertions and may be

implanted from a posterior approach or a posterior-lateral approach and/or through a mini-open

or open incision in a patient.

[0054] Referring to FIGS. 12-17, a third preferred embodiment of the expandable

interspinous process spacer implant 300 which is sized and configured for insertion into an

interspinous space between adjacent spinous processes SP, will now be described. Implant 300

includes a first leg 310, second leg 320, third leg 330 and fourth leg 340.

[0055] In this third preferred embodiment, first leg 310 is pivotally coupled to fourth leg

340 via connectors 3 11 and 312. More specifically, connector 311 is pivotally coupled via a

fulcrum pin 316 to first leg 310 and connector 312 is pivotally coupled via fulcrum pin 317 to

fourth leg 340. Similarly, second leg 320 is pivotally coupled to third leg 330 via connectors

321 and 322. More specifically, connector 321 is pivotally coupled via a fulcrum pin 326 to

second leg 320 and connector 322 is pivotally coupled via fulcrum pin 327 to third leg 330.

Additionally, connectors 3 11 and 312 are coupled to each other and to expander 315 via cross

pin 318 and connectors 321 and 322 are coupled to each other and to expander 315 via cross pin

328. Although the coupling mechanisms described herein may be described as a fulcrum pin or



cross pin, it will be appreciated by one with skill in the art that other coupling mechanisms can

alternatively or additionally be used.

[0056] A first plate member 325 is preferably coupled to the lower portion of first leg

310 and the upper portion of fourth leg 340 via cross pin 335 or other connector as is known in

the art. Similarly, a second plate member 345 is coupled to the lower portion of second leg 320

and the upper portion of third leg 330 via cross pin 336. First plate 325 preferably has a first

hole (not shown) to accommodate the head of fastener 355 and the second plate 345 has a

second hole (not shown) to accommodate the threaded shaft portion of fastener 355. Fastener

355 is preferably an expansion screw that includes threading or other similar mechanism the

tightening of which permits movement of the spacer 300 from a collapsed position to an

expanded position.

[0057] The upper portion of first leg 310 and the upper portion of second leg 320 are

each coupled to a superior bearing surface 390 via cross pins 350 and 360 respectively.

Similarly, the lower portion of third leg 330 and the lower portion of fourth leg 340 are each

coupled to an inferior surface 380 via cross pins 375 and 370 respectively.

[0058] The superior and inferior bearing surfaces 390 and 380 are configured to bear

against an inferior surface of a superior spinous process SP and the superior surface of the

inferior spinous process SP, respectively. Bearing surfaces 380 and 390 may be constructed of

nearly any material that is able to take on the general shape of the bearing surfaces 380 and 390

and withstand their normal operating conditions.

[0059] The interspinous process spacer 300 of the third preferred embodiment is

adjustable from a non-expanded, collapsed configuration as shown in FIGS. 15-16 to an

expanded deployed configuration as shown in FIGS. 12-14. Spacer 300 may be adapted to the



patient's anatomy during implantation by adjusting the height of spacer 300. Moreover, as will

be appreciated by one of ordinary skill in the art, the angulation of the spacer 300 may be

adjusted by independently adjusting the anterior and posterior ends of spacer 300. FIG. 17

illustrates a preferred use of the spacer 300 implanted in the spine, between spinous processes

SP of adjacent vertebrae.

[0060] One exemplary surgical technique for implanting spacer 300 is described below,

however, those skilled in the art will appreciate that spacer 300 may be implanted utilizing

numerous techniques and/or surgical steps that would be apparent to one having ordinary skill in

the art, following a review of the disclosure herein.

[0061] In use, the interspinous process spacer 300 is implanted to treat patients with

spinal stenosis. A lateral or medial lateral approach corridor is provided and the interspinous

ligament is preferably pierced or partially removed although the interspinous ligament may be

left intact. The implant 300 is preferably inserted laterally through the approach corridor in a

collapsed configuration and is implanted between the adjacent spinous processes. Once the

implant 300 is positioned, an instrument is introduced through the corridor and coupled to an

instrument engagement feature on the head of the expansion screw 355. The expansion screw

355 is actuated, preferably through rotation, causing the threaded shaft of the expansion screw

355 to interact with the screw hole of the second plate 345 and thereby drawing the first plate

355 and the second plate 345 toward each other toward the center of the implant 300.

[0062] As the second plate 345 and the first plate 355 are drawn towards each other, the

bottom end of the second leg 320 and the top end of the third leg 330 as well as the bottom end

of the first leg 310 and the top end of the fourth leg 340 move towards the center of the implant

300. Additionally, the drawing together of the first and second plates 355 and 345 and the



resultant movement of the legs forces the superior bearing surface 390 and the inferior bearing

surface 380 to be distracted from one another and the height of the implant 300 to increase.

[0063] Once the screw 355 had been tightened, the implant 300 is prevented from

collapsing due to interference created between the threading on the screw 355, and the screw

hole on the second plate 345 which is preferably threaded. Alternately or in addition thereto,

the screw 355 may be locked after the expansion of the implant, e.g., by placing a nut on the

distal end of the screw opposite the second plate 345. Once the desired spacing between the

adjacent spinous processes has been achieved, the instrument is removed and the wound is

closed. The implant 300 is not limited to lateral or minimally invasive insertions and may be

implanted from a posterior approach or a posterior-lateral approach and/or through a mini-open

or open incision in a patient.

[0064] One having ordinary skill in the art will recognize that the various engagement

mechanisms described for the preferred embodiments of the interspinous spacer assemblies may

be adapted and interchanged between the interspinous spacer assemblies of preferred

embodiments, without significantly impacting the structure and operation of the implants.

[0065] Those skilled in the art will recognize that the method and system of the present

invention has many applications, may be implemented in many manners and, as such is not to

be limited by the foregoing embodiments and examples. Any number of the features of the

different embodiments described herein may be combined into one single embodiment and

alternate embodiments having fewer than or more than all of the features herein described are

possible. Functionality may also be, in whole or in part, distributed among multiple

components, in manners now known or to become known. Moreover, the scope of the present

invention covers conventionally known and features of those variations and modifications



through the components described herein as would be understood by those skilled in the art. It

is the intention, therefore, to be limited only as indicated by the scope of the claims appended

hereto.

[0066] It is also to be understood that the following claims are intended to cover all of the

generic and specific features of the invention herein described and all statements of the scope of

the invention, which, as a matter of language, might be said to fall therebetween.

[0067] It will be appreciated by those skilled in the art that changes could be made to the

embodiments described above without departing from the broad inventive concept thereof. It is

understood, therefore, that this invention is not limited to the particular embodiments disclosed,

but it is intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.



CLAIMS

1. An expandable interspinous spacer implant for insertion into an interspinous space between a

spinous process of a superior vertebral body and a spinous process of an inferior vertebral

body, the implant having a first end and a second end with a length therebetween, a proximal

side and a distal side with a width therebetween, and an expandable height, the implant

comprising:

a first pair of legs on the proximal side joined in a scissor-like fashion and a second pair of

legs on the distal side joined in a scissor-like fashion, the first pair of legs and the second pair

of legs pivotally coupled by one or more pins that span the width of the implant, each leg

having a first end and second end and multiple slots along its longitudinal axis, the first end

of each of the first pair of legs coupled to the corresponding first end of each of the second

pair of legs by superior cross pins and the second end of each of the first pair of legs coupled

to the corresponding second end of each the second pair of leg by inferior cross pins;

a first plate coupled to a first pair of roller pins and a second plate coupled to a second pair of

roller pins; the first plate and second plate each including a hole for receiving a fastener and

each roller pin disposed between a pair of said slots;

a fastener coupled between the first and second plates via the first plate hole and second plate

hole; and

a superior bearing surface coupled between the superior cross pins and an inferior bearing

surface coupled between the inferior cross pins;

wherein, rotation of the fastener results in the first plate and the second plate being drawn

toward each other causing the expansion of the height of the implant.



2 . The implant of claim 1 wherein the one or more pins are fulcrum pins.

3 . The implant of claim 1 wherein the first plate hole is unthreaded and the second plate hole is

threaded.

4 . The implant of claim 1 wherein the first plate hole and the second plate hole are threaded.

5 . The implant of claim 1 wherein the fastener is an expansion screw.

6 . The implant of claim 1 wherein the roller pins further comprise a securing mechanism for

securing the implant to end plates of the vertebral bodies.

7 . The implant of claim 6 wherein the securing mechanism are spikes, ridges or teeth.

8. The implant of claim 1 wherein the implant further comprises an engagement mechanism to

engage the spinous process of the superior or inferior vertebral body.

9 . The implant of claim 8 wherein the engagement mechanism comprises wings, plates or

hooks.

10. An expandable interspinous process spacer implant with a proximal side and a distal side for

insertion into an interspinous space between a superior process of a superior vertebral body

and a spinous process of an interior vertebral body, the implant comprising:

a first pair of proximal legs on the proximal side;

a second pair of proximal legs on the proximal side;

a first pair of distal legs on the distal side;

a second pair of distal legs on the distal side;

a first plate coupled to the first pair of proximal legs and the first pair of distal legs, the



first plate having a hole for receiving a fastener;

a second plate coupled to the second pair of proximal legs and the second pair of distal

legs, the second plate having a hole for receiving the fastener;

a fastener coupled between the first and second plates via the first plate hole and second

plate hole;

a superior bearing surface having a first end and a second end wherein the superior

bearing surface joins one of the first pair of proximal legs and one of the second pair of

proximal legs at its first end and one of the second pair of proximal legs and one of the

second pair of proximal legs at its second end; and

an inferior bearing surface having a first end and a second end wherein the inferior

bearing surface joins one of the first pair of proximal legs and one of the second pair of

proximal legs at its first end and one of the second pair of proximal legs and one of the

second pair of proximal legs at its second end;

wherein, rotation of the fastener decreases the distance between the first plate and the second

plate and causes an increase of the vertical distance between the superior bearing surface and

the inferior bearing surface.

11. The implant of claim 10 wherein the first plate hole is unthreaded and the second plate hole

is threaded.

12. The implant of claim 10 wherein the first plate hole and the second plate hole are threaded.

13. The implant of claim 10 wherein the fastener is an expansion screw.



14. The implant of claim 10 wherein the implant further comprises an engagement mechanism to

engage the spinous process of the inferior or superior vertebral body.

15. An expandable interspinous process spacer implant for treating spinal stenosis in the spine,

the implant having a first end and a second end and a length therebetween, a proximal side

and a distal side and a width therebetween, and an expandable height, the implant

comprising:

a first pair of legs, each leg having a first and second end, the first pair of legs pivotally

joined with each other at the first end of each of said first pair of legs;

a second pair of legs, each leg having a first and second end, the second pair of legs pivotally

joined with each other at the first end of each of said first pair of legs;

a first plate configured to receive a head portion of a fastener and coupled to the first ends of

the first pair of legs;

a second plate configured to receive a shaft portion of the fastener and coupled to the first

ends of the second pair of legs;

a superior bearing surface connecting the second end of one of the first pair of legs with the

second end of one of the second pair of legs; and

an inferior bearing surface connecting the second end of one of the first pair of legs with the

second end of one of the second pair of legs;

wherein, decreasing the distance between the first plate and the second plate causes an

increase in vertical distance between the two bearing surfaces.

16. The implant of claim 15 wherein the first plate hole is unthreaded and the second plate hole

is threaded.



17. The implant of claim 15 wherein the first plate hole and the second plate hole are threaded.

18. The implant of claim 15 wherein the fastener is an expansion screw.

19. The implant of claim 15 wherein the implant further comprises an engagement mechanism to

engage the spinous process of the inferior or superior vertebral body.
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