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EXPANDABLE INTERBODY SPACER

FIELD OF THE INVENTION

[0001] The present invention relates to devices and methods for treating one or more damaged,

diseased, or traumatized portions of the spine, including intervertebral discs, to reduce or

eliminate associated back pain. In one or more embodiments, the present invention relates to an

expandable interbody spacer.

BACKGROUND OF THE INVENTION

[0002] The vertebrate spine is the axis of the skeleton providing structural support for the other

body parts. In humans, the normal spine has seven cervical, twelve thoracic and five lumbar

segments. The lumbar spine sits upon the sacrum, which then attaches to the pelvis, and in turn

is supported by the hip and leg bones. The bony vertebral bodies of the spine are separated by

intervertebral discs, which act as joints but allow known degrees of flexion, extension, lateral

bending, and axial rotation.

[0003] The typical vertebra has a thick anterior bone mass called the vertebral body, with a

neural (vertebral) arch that arises from the posterior surface of the vertebral body. The centra of

adjacent vertebrae are supported by intervertebral discs. Each neural arch combines with the

posterior surface of the vertebral body and encloses a vertebral foramen. The vertebral foramina

of adjacent vertebrae are aligned to form a vertebral canal, through which the spinal sac, cord

and nerve rootlets pass. The portion of the neural arch which extends posteriorly and acts to

protect the spinal cord's posterior side is known as the lamina. Projecting from the posterior

region of the neural arch is the spinous process.

[0004] The intervertebral disc primarily serves as a mechanical cushion permitting controlled

motion between vertebral segments of the axial skeleton. The normal disc is a unique, mixed

structure, comprised of three component tissues: the nucleus pulpous ("nucleus"), the annulus

fibrosus ("annulus") and two vertebral end plates. The two vertebral end plates are composed of

thin cartilage overlying a thin layer of hard, cortical bone which attaches to the spongy, richly



vascular, cancellous bone of the vertebral body. The end plates thus act to attach adjacent

vertebrae to the disc.

[0005] The spinal disc and/or vertebral bodies may be displaced or damaged due to trauma,

disease, degenerative defects, or wear over an extended period of time. One result of this

displacement or damage to a spinal disc or vertebral body may be chronic back pain. A common

procedure for treating damage or disease of the spinal disc or vertebral body may involve partial

or complete removal of an intervertebral disc. An implant, which may be referred to as an

interbody spacer, can be inserted into the cavity created where the intervertebral disc was

removed to help maintain height of the spine and/or restore stability to the spine. An example of

an interbody spacer that has been commonly used is a cage, which typically is packed with bone

and/or bone-growth-inducing materials. However, there are drawbacks associated with

conventional interbody spacers, such as cages and other designs. For instances, conventional

interbody spacers may be too large and bulky for introduction into the disc space in a minimally

invasive manner, such as may be utilized in a posterior approach. Further, these conventional

interbody spacers may have inadequate surface area contact with the adjacent endplates if sized

for introduction into the disc space in a minimally invasive manner. In addition, conventional

interbody spacers designed for introduction into the disc space in a minimally invasive manner

may lack sufficient space for packing of bone-growth-inducing material, thus potentially not

promoting the desired graft between the adjacent endplates.

[0006] Therefore, a need exists for an interbody spacer that can be introduced in a minimally

manner that provides a desired amount of surface area contact with the adjacent endplates and

has an increased space for packing of bone-growth-inducing material.

SUMMARY OF THE INVENTION

[0007] The present invention relates to an expandable interbody spacer. The expandable

interbody spacer may comprise a first jointed arm comprising a plurality of links pivotally

coupled end to end. The expandable interbody spacer further may comprise a second jointed arm

comprising a plurality of links pivotally coupled end to end. The first jointed arm and the second

jointed arm may be interconnected at a proximal end of the expandable interbody spacer. The

first jointed arm and the second jointed arm may be interconnected at a distal end of the



expandable interbody spacer. The first jointed arm and the second jointed arm may each be

configured to fold inward in opposite directions to place the expandable interbody spacer in an

expanded position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will be more readily understood with reference to the embodiments

thereof illustrated in the attached drawing figures, in which:

[0009] FIG. 1 is a top view of an expandable interbody spacer shown in a collapsed position in

accordance with embodiments of the present invention;

[0010] FIG. 2 is a side view of the expandable interbody spacer of FIG. 1 shown in a collapsed

position;

[001 1] FIG. 3 is a proximal end view of the expandable interbody spacer of FIG. 1 shown in a

collapsed position;

[0012] FIG. 4 is a distal end view of the expandable interbody spacer of FIG. 1 shown in a

collapsed position;

[0013] FIG. 5 is an exploded view of the expandable interbody spacer of FIG. 1;

[0014] FIG. 6 is a top view of the expandable interbody spacer of FIG. 1 shown in an expanded

position;

[0015] FIG. 7 is a right side view of the expandable interbody spacer of FIG. 1 shown in an

expanded position;

[0016] FIG. 8 is a left side view of the expandable interbody spacer of FIG. 1 shown in an

expanded position;

[0017] FIG. 9 is a proximal end view of the expandable interbody spacer of FIG. 1 shown in an

expanded position;



[0018] FIG. 10 is a distal end view of the expandable interbody spacer of FIG. 1 shown in an

expanded position;

[0019] FIG. is a view showing disc space between adjacent vertebrae in accordance with

embodiments of the present invention;

[0020] FIG. 12 is a view of a tool for insertion of an expandable interbody spacer in accordance

with embodiments of the present invention;

[0021] FIG. 13 is a view showing the tool of FIG. 12 introducing an expandable interbody

spacer into a disc space in a collapsed position in accordance with embodiments of the present

invention;

[0022] FIG. 14 is a view showing the tool of FIG. 12 expanding an expandable interbody spacer

in a disc space in accordance with embodiments of the present invention;

[0023] FIG. 15 is a view showing a funnel for introduction of bone-growth-inducing material

into a disc space in accordance with embodiments of the present invention;

[0024] FIG. 16 is an exploded view of another embodiment of an expandable interbody spacer;

[0025] FIG. 17 is a top view of another embodiment of an expandable interbody spacer shown in

a collapsed position;

[0026] FIG. 1 is a top view of the expandable interbody spacer of FIG. 17 shown in an

expanded position;

[0027] FIG. 1 is an exploded view of the expandable interbody spacer of FIG. 17;

[0028] FIG. 20 is an exploded view of a link of a jointed arm of the expandable interbody spacer

of FIG. 17;

[0029] FIG. 2 1 is a top view of another embodiment of an expandable interbody spacer shown in

a collapsed position;



[0030] FIG. 22 is a top view of the expandable interbody spacer of FIG. 2 1 shown in an

expanded position;

[0031] FIG. 23 is a view of the expandable interbody spacer of FIG. 2 shown in a disc space in

a collapsed position;

[0032] FIG. 24 is a view of the expandable interbody spacer of FIG. 2 shown in a disc space in

an expanded position;

[0033] FIG. 25 is a top view of a tool shown engaging the expandable interbody spacer of FIG.

2 1 in accordance with embodiments of the present invention; and

[0034] FIG. 26 is a view showing the tool of FIG. 24 expanding the expandable interbody spacer

of FIG. 24 in a disc space in accordance with embodiments of the present invention.

[0035] Throughout the drawing figures, it should be understood that like numerals refer to like

features and structures.

DETAILED DESCRIPTION OF THE INVENTION

[0036] The preferred embodiments of the invention will now be described with reference to the

attached drawing figures. The following detailed description of the invention is not intended to

be illustrative of all embodiments. In describing preferred embodiments of the present invention,

specific terminology is employed for the sake of clarity. However, the invention is not intended

to be limited to the specific terminology so selected. It is to be understood that each specific

element includes all technical equivalents that operate in a similar manner to accomplish a

similar purpose.

[0037] Referring to FIGS. 1-10, an expandable interbody spacer 10 is shown in accordance with

embodiments of the present invention. In the illustrated embodiment, the expandable interbody

spacer 0 has a proximal end 20 and a distal end 30. The expandable interbody spacer 0 may

include a first jointed arm 40 and a second jointed arm 50 positioned on either side of

longitudinal axis 15 of the spacer 10. The first and second jointed arms 40, 50 may be

interconnected at the proximal end 20, for example, by a proximal connection member 60. The

first and second jointed arms 40, 50 may be interconnected at the distal end 30, for example, by a



distal connection member 70. The first and second jointed arms 40, 50 The expandable

interbody spacer 10 may be made from a number of materials, including titanium, stainless steel,

titanium alloys, non-titanium alloys, polymeric materials, plastic composites, polyether ether

ketone ("PEEK") plastic material, ceramic, elastic materials, and combinations thereof. While

the expandable interbody spacer 0 may be used with a posterior, anterior, lateral, or combined

approach to the surgical site, the spacer 10 may be particularly suited with a posterior approach.

[0038] The first jointed arm 40 has a proximal end 80 and a distal end 90. The proximal end 80

may be pivotally coupled to the proximal connection member 60. The distal end 90 may be

pivotally coupled to the distal connection member 70. Any of a variety of different fasteners

may be used to pivotally couple the proximal end 80 and the distal end 90 and the proximal

connection member 60 and the distal connection member 70, such as pins 100, for example. In

another embodiment (not illustrated), the connection may be a hinged connection. As illustrated,

the first jointed arm 40 may comprise a plurality of links that are pivotally coupled to one

another. In the illustrated embodiment, the first jointed arm 40 comprises first link 110, second

link 120, and third link 130. When the spacer 0 is in a collapsed position, the first link 0,

second link 120, and third link may be generally axially aligned. As illustrated, the first link

110, second link 120, and third link 130 may be connected end to end. When the spacer 10 is in

a collapsed position, the first link 110, second link 120, and third link 130 may be generally

axially aligned. The first link 10 and the second ink 20 may be pivotally coupled, and the

second link 120 and the third link 130 may also be rotatably coupled. Any of a variety of

different fasteners may be used to pivotally couple the links 0, 120, 130, such as pins 100, for

example. In another embodiment (not illustrated), the coupling may be via a hinged connection.

[0039] As best seen in FIGS. 1, 5-7, 9, and 10, an upper surface 140 of the first jointed arm 40

may be defined by the links 0, 120, 30. The upper surface 140 should allow for engagement

of the first jointed arm 40 with one of the adjacent vertebral bodies. In some embodiments, the

upper surface 140 may include texturing 150 to aid in gripping the adjacent vertebral bodies.

Although not limited to the following, the texturing 150 can include teeth, ridges, friction-

increasing elements, keels, or gripping or purchasing projections.



[0040] As best seen in FIGS. 7, 9, and 0 a lower surface 160 of the first jointed arm 40 may be

defined by the links 110, 120, 130. The lower surface 160 should allow for engagement of the

first jointed arm 40 with one of the adjacent vertebral bodies. In some embodiments, the lower

surface 160 may include texturing 170 to aid in gripping the adjacent vertebral bodies. Although

not limited to the following, the texturing 170 can include teeth, ridges, friction-increasing

elements, keels, or gripping or purchasing projections.

[004 The second jointed arm 50 has a proximal end 180 and a distal end 1 0. The proximal

end 180 may be pivotally coupled to the distal connection member 70. The distal end 190 may

be pivotally coupled to the distal connection member 70. Any of a variety of different fasteners

may be used to pivotally couple the proximal end 180 and the distal end 190 and the proximal

connection member 60 and the distal connection member 70, such as pins 100, for example. In

another embodiment (not illustrated), the connection may be a hinged connection. As illustrated,

the second jointed arm 50 may comprise a plurality of links that are pivotally coupled to one

another. In the illustrated embodiment, the second jointed arm 50 comprises first link 200,

second link 210, and third link 220. When the spacer 10 is in a collapsed position, the first link

200, second link 210, and third link 220 may be generally axially aligned. As illustrated, the first

link 200, second link 210, and third link 220 may be connected end to end. The first link 200

and the second link 210 may be pivotally coupled, and the second link 2 0 and the third link 220

may also be pivotally coupled. Any of a variety of different fasteners may be used to pivotally

couple the links 200, 210, 220, such as pins 100, for example. In another embodiment (not

illustrated), the coupling may be via a hinged connection.

[0042] As best seen in FIGS. 1, 2, , and 8-10, an upper surface 230 of the second jointed arm 50

may be defined by the links 200, 210, 220. The upper surface 230 should allow for engagement

of the second jointed arm 50 with one of the adjacent vertebral bodies. In some embodiments,

the upper surface 230 may include texturing 240 to aid in gripping the adjacent vertebral bodies.

Although not limited to the following, the texturing 240 can include teeth, ridges, friction-

increasing elements, keels, or gripping or purchasing projections.

[0043] As best seen in FIGS. 8-10, a lower surface 250 of the second jointed arm 50 may be

defined by the links 200, 210, and 220. The lower surface 250 should allow for engagement of



the second jointed arm 50 with one of the adjacent vertebral bodies. In some embodiments, the

lower surface 250 may include texturing 260 to aid in gripping the adjacent vertebral bodies.

Although not limited to the following, the texturing 260 can include teeth, ridges, friction-

increasing elements, keels, or gripping or purchasing projections.

[0044] With reference now to FIGS. 3, 5, and 9, a bore 270 extends through proximal connection

end 60. The bore 270 may extend generally parallel to the longitudinal axis 12 (see FIG. 1) of

the spacer 10. The first jointed arm 40 and the second jointed arm 50 may define a hollow

interior portion (not shown) that extends axially through the spacer 10. The bore 270 in the

proximal connection end 60 may communicate with this hollow interior portion. As best shown

on FIG. 5, the distal connection end 70 may include an opening 280. As illustrated, the opening

280 may face inward and may not extend all the way through the distal connection 70. In one

embodiment, the opening 280 may be generally aligned with the bore 270 in the proximal

connection end 60 such at a tool (e.g., tool 340 shown on FIG. 12) inserted into the bore 270 may

be received in the opening 280 for placement of the spacer 0 into a disc space and/or expansion

of the spacer 10.

[0045] FIGS. 1-4 illustrate the expandable interbody spacer 10 in a collapsed position. In

accordance with present embodiments, the expandable interbody spacer 10 may be laterally

expanded to an expanded position. FIGS. 6-10 illustrate the expandable interbody spacer 10 in

an expanded position. In the expanded position, the first arm 40 and the second arm 50 have

each been folded inward in opposite directions. For example, the proximal end 80 and the distal

end 90 of the first arm 40 may be folded closer together. The links 110, 120, 130 should pivot

with respect to one another when the first arm 40 is folded inward. The proximal end 80 should

pivot at the proximal connection end 60, and the distal end 90 should pivot at the distal

connection end 70. By way of further example, the proximal end 0 and the distal end 190 of

the second arm 50 may also be folded together. The links 200, 210, 220 should pivot with

respect to another when the second arm is folded inward. The proximal end 180 should pivot at

proximal connection end 60, and the distal end 0 should pivot at the distal connection end 70.

After placement in the expanded position, the expandable interbody spacer 0 can be secured in

the expanded position to prevent collapse of the expandable interbody spacer 0 upon

application of spacer. Any of a variety of different techniques may be used to secure the



expandable interbody spacer 10, including pins or other suitable locking mechanism, for

example.

[0046] As illustrated by FIG. 6, the first and second jointed arms 40, 50 define an interior cavity

290 when in an expanded position. The interior cavity 290 may be filled with a bone-growth-

inducing material, such as bone material, bone-growth factors, or bone morphogenic proteins.

As will be appreciated by those of ordinary skill in the art, the bone-growth-inducing material

should induce the growth of bone material, thus promoting fusion of the adjacent vertebra.

[0047] The expandable interbody spacer 10 may be sized to accommodate different applications,

different procedures, implantation into different regions of the spine, or size of disc space. For

example, the expandable interbody spacer 10 may have a width W (as shown on FIG. 1) prior

to expansion of about 8 to about 22 and alternatively from about 10 to about 13. By way of

further example, the expandable interbody spacer 0 may be expanded to a width W2 (as shown

on FIG. 6) in a range of about 26 to about 42 and alternatively from about 16 to about 32. It

should be understood that the width W or W2 whether prior to, or after, expansion generally

refers to the width of the expandable interbody spacer 10 extending transverse to the longitudinal

axis 12 of the spacer 10. In general, the width W2 of the expandable interbody spacer 0 after

expansion should be greater than the width W of the expandable interbody spacer 0 prior to

expansion.

[0048] In accordance with present embodiments, the expandable interbody spacer 10 may be

used in the treatment of damage or disease of the vertebral column. In one embodiment, the

expandable interbody spacer 10 may be inserted into a disc space between adjacent vertebrae in

which the intervertebral disc has been partially or completely removed. FIG. illustrates a

spinal segment 300 into which the expandable interbody spacer 10 (e.g., FIGS. 1-10) may be

inserted. The spinal segment 300 includes adjacent vertebrae, identified by reference numbers

310 and 320. Each of the adjacent vertebrae 310, 320 has a corresponding endplate 315, 325.

The disc space 330 is the space between the adjacent vertebrae 310, 320. FIG. 12 illustrates a

tool 340 that may be used in the insertion of the expandable interbody spacer 10 into the disc

space 330. The tool 340 includes a shaft 350 having an elongated end portion 360 for coupling

to the expandable interbody spacer 10. The elongated end portion 360 has a distal tip 370.



[0049] FIGS. 3 and 14 illustrate introduction of an expandable interbody spacer 0 into the disc

space 330 using tool 340. For illustrative purposes, the upper vertebra 330 shown on FIG. 11 has

been removed from FIGS. 3 and 14. As illustrated, the spacer 0 may be secured to the tool

340. For example, the elongated end portion 360 of the tool 340 may be disposed through the

bore 270 (e.g., see FIG. 5) in the proximal connection end 60 with the distal tip 370 (e.g., see

FIG. 12) of the end portion 360 secured in the opening 280 (e.g., see FIG. 5) in the distal

connection end 70. As illustrated by FIG. , the tool 340 may introduce the spacer 10 into the

disc space 330 through an access cannula 380. After introduction into the disc space 330, the

spacer 10 may be laterally expanded. In accordance with present embodiments, the spacer 0

can be laterally expanded by folding the first arm 40 and the second arm 50 inward. By

expanding laterally, the spacer 0 has an increased surface area contact with the endplate 325. In

addition, the spacer 10 may engage harder bone around the apophyseal ring. As previously

mentioned, an interior cavity 290 should be formed in the spacer 10 when in the expanded

position. The too 340 may then be detached from the spacer 0 and removed from the cannula

380. As illustrated by FIG. 15, a funnel 390 may then be placed on the cannula 380. Bone-

growth inducing material may then be placed into the interior cavity 290 through the cannula

380. Because the spacer 10 has been laterally expanded, the interior cavity 290 should have a

desirable amount of space for packing of the bone-growth-inducing material.

[0050] FIG. 16 illustrates an expandable interbody spacer 10 in accordance with an alternative

embodiment. In the illustrated embodiment, the expandable interbody spacer 0 comprises a

first jointed arm 40 and a second jointed arm 50. The first jointed arm 40 has a proximal end 80

and a distal end 90. The first jointed arm 40 comprises a plurality of links 10, 120, 130

connected end to end, for example, by pins 100. The first jointed arm 40 further may comprise

washers 105 (e.g, PEEK washers) that may be disposed between the links 110, 120, 130 at their

connections. The second jointed arm 50 has a proximal end 0 and a distal end 190. The

second jointed arm 50 comprises a plurality of links 200, 210, 220 connected end to end, for

example, by pins 100. The second jointed arm 50 further may comprise washers 05 (e.g, PEEK

washers) that may be disposed between the links 200, 210, 220 at their connections. Washers

105 may also be disposed between the first arm 40 and the proximal connection member 60 and

the distal connection member 70 at their respective connections. Washers 105 may also be

disposed between the second arm 50 and the proximal connection member 60 and the distal



connection member 70 at their respective connections. The washers 105 should have an

interference fit to cause friction such that the spacer 10 may hold its shape in the entire range of

the expanded implant.

[0051] The proximal ends 80, 180 may be pivotally coupled, for example, by pin 100, as shown

on FIG. 19. The distal ends 90, 80 may also be pivotally coupled, for example, by pin 100, as

shown on FIG. 19. The first jointed arm 40 comprises first link 1 0 and third link 130, the first

link 10 and the third link 130 being pivotally coupled. In contrast to the first jointed arm 40 of

FIGS. 1-10, there

[0052] Referring now to FIGS. 17-19, an expandable interbody spacer 10 is illustrated in

accordance with another embodiment of the present invention. In the illustrated embodiment,

the expandable interbody spacer 0 comprises a first jointed arm 40 and a second jointed arm 50.

The first jointed arm 40 has a proximal end 80 and a distal end 90. The second jointed arm 50

has a proximal end 180 and a distal end 190. The proximal ends 80, 180 may be pivotally

coupled, for example, by pin 100, as shown on FIG. . The distal ends 90, 180 may also be

pivotally coupled, for example, by pin 100, as shown on FIG. . The first jointed arm 40

comprises first link 1 0 and third ink 130, the first link 10 and the third link 130 being

pivotally coupled. In contrast to the first jointed arm 40 of FIGS. 1-10, there is no second ink

120. As shown by FIG. 20, the third link 130 may comprise a first link segment 400 and a

second link segment 410, which may be secured to one another by pins 420, for example. First

link segment 400 and second link segment 410 may also have a tongue-and-groove connection,

for example a groove 430 in the first link segment 400 may receive a tongue 440 of the second

link segment 410. The second jointed arm comprises first link 200 and third link 220, the first

link 200 and the third link 220 being pivotally coupled. In contrast to the second joint arm 50 of

FIGS. 1-10, there is no second link 210.

[0053] In accordance with present embodiments, lateral expansion of the expandable interbody

spacer 10 of FIGS. 17-19 may include folding the first arm 40 and the second arm 50 inward.

For example, the proximal end 80 and the distal end 90 of the first arm 40 may be folded

together, and the proximal end 180 and the distal end 0 of the second arm 50 may also be

folded together.



[0054] Referring now to FIGS. 2 1 and 22, an expandable interbody spacer 10 is illustrated in

accordance with another embodiment of the present invention. In the illustrated embodiment,

the expandable interbody spacer 0 has a proximal end 20 and a distal end 30. The expandable

interbody spacer 0 may include a first jointed arm 40 and a second jointed arm 50 positioned on

either side of longitudinal axis 2 of the spacer 10. As illustrated, the expandable interbody

spacer 0 further may comprise an internal screw 450. The internal screw 450 may comprise a

head 460 and an elongated body 470, which may extend generally parallel to the longitudinal

axis 12 of the spacer 10. In some embodiments, the internal screw 450 may extend from the

proximal end 20 to the distal end 30 of the spacer 0. In one embodiment, the elongated body

470 may be retractable. For example, the elongated body 470 may retract into the head 460, as

shown on FIG. 22.

[0055] As illustrated by FIGS. 23 and 24, the spacer 10 may be introduced into the disc space

330, wherein the spacer 10 can be laterally expanded. In accordance with present embodiments,

the spacer 10 can be laterally expanded by folding the first arm 40 and the second arm 50

inward. In some embodiments, the elongated body 470 may be retracted into the head 460 to

cause folding of the first arm 40 and the second arm 50 inward, as the first arm 40 and the

second arm 50 are secured to the distal end 480 of the internal screw 450.

[0056] FIG. 25 shows attachment of a tool 490 to the expandable interbody spacer 10 of FIGS.

22 and 23 in accordance with embodiments of the present invention. As illustrated, the tool 490

may have an attachment end 500, which can be secured to the head 460 of the internal screw

450. As shown by FIG. 26, the tool 40 can be used to introduce the spacer 0 into the disc space

330, wherein the spacer 10 can be laterally expanded.

[0057] While the invention herein disclosed has been described by means of specific

embodiments and applications thereof, numerous modifications and variations can be made

thereto by those skilled in the art without departing from the scope of the invention as set forth in

the claims.



CLAIMS

What is claimed is:

. An expandable interbody spacer comprising:

a first jointed arm comprising a plurality of links pivotally coupled end to end; and

a second jointed arm comprising a plurality of links pivotally coupled end to end;

wherein the first jointed arm and the second jointed arm are interconnected at a proximal

end of the expandable interbody spacer,

wherein the first jointed arm and the second jointed arm are interconnected at a distal end

of the expandable interbody spacer, and

wherein the first jointed arm and the second jointed arm are each configured to fold

inward in opposite directions to place the expandable interbody spacer in an expanded position.

2. The expandable vertebral implant of claim 1 wherein the expandable interbody

spacer further comprises a proximal connection member interconnecting the first and second

jointed arms, wherein a proximal end of each of the first and second jointed arms is pivotally

coupled to the proximal connection member.

3. The expandable vertebral implant of claim 2 wherein the proximal connection

member comprises a bore that communicates with a hollow interior portion of the expandable

interbody spacer defined by the first and second jointed arms, the hollow interior portion

extending axial y through the expandable vertebral implant.

4. The expandable vertebral implant of claim 1 wherein the expandable interbody

spacer further comprises a distal connection member interconnecting the first and second jointed

arms, wherein a distal end of each of the first and second jointed arms is pivotally coupled to the

distal connection member.

5. The expandable vertebral implant of claim 1 wherein the first jointed arm

comprise upper and lower surfaces defined by the links configured to engage adjacent vertebrae,

and wherein the second jointed arm comprise upper and lower surfaces defined by the links

configured to engage adjacent vertebrae.

6. The expandable vertebral implant of claim 1 wherein the expandable interbody

spacer has a width of about 8 to about 22 prior to expansion and a width of about 26 to about 42

after expansion.



7. The expandable vertebral implant of claim wherein the plurality of links of the

first jointed arm comprises three links, and wherein the plurality of links of the second jointed

arm comprises three links, wherein washers are disposed between adjacent ones of the links..

8. The expandable vertebral implant of claim wherein one of the plurality of links

of the first jointed arm comprises a first link segment coupled to a second link segment, the first

link segment and the second link segment having a tongue-and-groove connection.

9. The expandable vertebral implant of claim comprising an internal screw

extending axially through the expandable vertebral implant from a proximal end to a distal end.

10. An expandable interbody spacer comprising:

a first jointed arm comprising three links pivotally coupled end to end, wherein the three

links define upper and lower surfaces configured to engage adjacent vertebrae;

a second jointed arm comprising three links pivotally coupled end to end, wherein the

three links define upper and lower surfaces configured to engage adjacent vertebrae;

a proximal connection member at a proximal end of the expandable interbody spacer,

wherein a proximal end of the first jointed arm is pivotally coupled to the proximal connection

member, wherein a proximal end of the second jointed arm is pivotally coupled to the proximal

connection member;

a distal connection member at a distal end of the expandable interbody spacer, wherein a

distal end of the first jointed arm is pivotally coupled to the distal connection member, wherein a

distal end of the second jointed arm is pivotally coupled to the distal connection member;

wherein the first jointed arm and the second jointed arm are each configured to fold

inward in opposite directions to place the expandable interbody spacer in an expanded position.

11. The expandable vertebral implant of claim 0 wherein the first and second jointed

arms define a hollow interior portion.

12. The expandable vertebral implant of claim wherein the proximal connection

member comprises a bore that communicates with a hollow interior portion of the expandable

interbody spacer defined by the first and second jointed arms, the hollow interior portion

extending axially through the expandable vertebral implant.

13. The expandable vertebral implant of claim 2 wherein the distal connection

member comprises an opening that faces inward and is generally aligned with the bore in the

proximal connection member.



14. The expandable vertebral implant of claim 0 wherein the upper and lower

surfaces of the first jointed arm comprise texturing to aid in gripping the vertebrae, and wherein

the upper and lower surfaces of the second jointed arm comprise texturing to aid in gripping the

vertebrae.































A. CLASSIFICATION OF SUBJECT MATTER

A61B 17/70(2006.01)i, A61F 2/44(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
A61B 17/70; A61F 2/44; A61B 17/58; A61B 17/56; A61B 17/88

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:expandable interbody spacer, links, proximal connection member, distal connection member

DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2008-0243255 Al (BUTLER et al.) 02 October 2008 1-14

See abstract; claims 1 and 5 ; paragraphs 10-15, 32, 37 and 39; and

figures 1-9.

US 2006-0241643 Al (LIM et a .) 26 October 2006 1-14

See the whole document.

US 2010-0222816 Al (GABELBERGER et a .) 02 September 2010 1-14

See the whole document.

US 2004-0102774 Al (TRIEU) 27 May 2004 1-14

See the whole document.

US 2011-0282459 Al (MCCLELLAN, III et al.) 17 November 2011 1-14

See the whole document.

I IFurther documents are listed in the continuation of Box C. See patent family annex.

Special categories of cited documents: later document published after the international filing date or priority
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
earlier application or patent but published on or after the international document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
document published prior to the international filing date but later document member of the same patent family
than the priority date claimed

IDate of the actual completion of the international search Date of mailing of the international search report

22 August 2013 (22.08.2013) 23 August 2013 (23.08.2013)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, KIM Seung Beom
302-701, Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-3371

Form PCT/ISA/210 (second sheet) (July 2009)



Information on patent family members PCT/US2013/043466

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2008-0243255 Al 02/10/2008 US 8241358 B2 14/08/2012
o 2008-121317 Al 09/10/2008

US 2006-0241643 Al 26/10/2006 AU 2003-279163 Al 06/01/2004
AU 2005-330069 Al 16/11/2006
CA 2490318 Al 31/12/2003
CA 2559979 Al 02/10/2005
EP 1519685 A2 06/04/2005
EP 1519685 Bl 20/12/2006
JP 2005-538754 A 22/12/2005
JP 2008-512218 A 24/04/2008
US 2003-0236520 Al 25/12/2003
us 2004-0193158 Al 30/09/2004
us 2012-0290094 Al 15/11/2012
us 7070598 B2 04/07/2006
us 7087055 B2 08/08/2006
us 8317798 B2 27/11/2012

o 2004-000166 A2 31/12/2003
wo 2004-000166 A3 21/05/2004
wo 2007-097735 A2 30/08/2007
wo 2007-097735 A3 08/11/2007

US 2010-0222816 Al 02/09/2010 EP 2378990 Al 26/10/2011
JP 2012-513257 A 14/06/2012
us 2012-0277796 Al 01/11/2012
us 8216278 B2 10/07/2012
wo 2010-075451 Al 01/07/2010

US 2004-0102774 Al 27/05/2004 AU 2003-295717 Al 18/06/2004
AU 2003-295717 B2 01/10/2009
AU 2003-298670 Al 18/06/2004
CA 2505468 Al 10/06/2004
CA 2506624 Al 10/06/2004
CN 1713863 A 28/12/2005
CN 1756517 A 05/04/2006
EP 1562523 Al 17/08/2005
EP 1575459 Al 21/09/2005
EP 1575459 Bl 21/05/2008
JP 2006-507090 A 02/03/2006
JP 2006-510400 A 30/03/2006
US 2010-0249933 Al 30/09/2010
us 7758644 B2 20/07/2010
wo 2004-047689 Al 10/06/2004
wo 2004-047691 Al 10/06/2004

US 2011-0282459 Al 17/11/2011 EP 2076188 A2 08/07/2009
JP 2010-504162 A 12/02/2010
JP 2011-224382 A 10/11/2011
JP 4757342 B2 24/08/2011

Form PCT/ISA/210 (patent family annex) (July 2009)



Information on patent family members PCT/US2013/043466

Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2008-125865 Al 29/05/2008
US 8025697 B2 27/09/2011
WO 2008-036505 A2 27/03/2008
W0 2008-036505 A3 21/08/2008

Form PCT/ISA/210 (patent family annex) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

