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(57) ABSTRACT

An expandable facet joint fixation device, including a first
collar, a central shaft including a first end and a second end,
the first end rotatably connected to the first collar, a second
collar including a radially inward facing surface, the second
collar concentrically arranged around the central shaft, and
one or more expandable members, each of the one or more
expandable members including a first arm hingedly con-
nected to the first collar, a second arm hingedly connected to
the second collar, the second arm hingedly connected to the
first arm, wherein when the second collar is displaced in a
first axial direction relative to the first collar, the one or more
expandable members displace radially outward in a first
radial direction.
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1
EXPANDABLE FACET JOINT FIXATION
DEVICE

FIELD

The present disclosure relates to the field of orthopedic
surgery, and more particularly to interbone fixation and
fusion devices, and even more particularly, to intraarticular
facet joint fixation and fusion devices.

BACKGROUND

The intervertebral discs of the human spine are prone to
degeneration. In particular, the intervertebral discs located in
highly mobile regions of the spine are disproportionately
prone to degeneration, primarily due to overt and covert
trauma to the tissue that occurs in the course of repetitive
activities. Such trauma tends to disrupt the internal archi-
tecture of the disc, and the eventual collapse of the disc
space. The resultant mechanical and/or chemical irritation of
the surrounding neural elements, such as the spinal cord and
nerves, may cause pain, inflammation, and varying degrees
of osteoarthritis and attendant disability. Additionally, the
loss of disc space height relaxes tension on the longitudinal
spinal ligaments, thereby contributing to varying degrees of
spinal instability, further exacerbating the degenerative
change.

Various treatments have been developed to treat such
intervertebral disc degeneration. Many of these treatments
involve the fusion of adjacent vertebra in order to limit their
ability to move independently from each other, as such
independent movement tends to exacerbate the degeneration
of'the interposed disc and associated facet joints. These prior
spinal fusion operations often involve either the passive
grafting of bone between the surfaces of proximate articular
processes in a facet joint that is denuded of synovium, or
they involve the mechanical fixation of the facet joint with
a simple screw.

These prior treatments, while fairly adequate for their
purpose, suffer from a number of drawbacks. For example,
operations that involve the passive grafting of bone require
additional instrumented fixation of the spine to prevent
dislodgement of the bone grafts from between the articular
surfaces of the joint. Operations involving the mechanical
fixation with a simple screw are largely adjunctive, that is,
the screw alone is not sufficient as a means for fixing the
facet joint. The long term success of this procedure is usually
dependent upon bony union occurring elsewhere between
the adjacent vertebral elements being fused, i.e., interbody
or intertransverse posterolateral fusions.

Thus, there is a long felt need for a facet fixation device
that can be utilized either directly or in a stand-alone facet
fusion procedure or as an adjunctive fixator to be utilized
when other forms of spinal fusion are employed, e.g., as
back up for an anterior fusion. There is also a long felt need
for such a device that may be deployed radiographically or
through endoscopically assisted minimally invasive
approaches, and that such a device both stabilize the facet
joint and facilitate fusion of the joint.

SUMMARY

According to aspects illustrated herein, there is provided
an expandable facet joint fixation device, comprising a first
collar, a central shaft including a first end and a second end,
the first end rotatably connected to the first collar, a second
collar including a radially inward facing surface, the second
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collar concentrically arranged around the central shaft, and
one or more expandable members, each of the one or more
expandable members including a first arm hingedly con-
nected to the first collar, a second arm hingedly connected to
the second collar, the second arm hingedly connected to the
first arm, wherein when the second collar is displaced in a
first axial direction relative to the first collar, the one or more
expandable members displace radially outward in a first
radial direction.

According to aspects illustrated herein, there is provided
an expandable joint fixation device, comprising an expan-
sion cage, including a first collar, a second collar having a
radially inward facing surface with interior threading, and
one or more expandable members, and a central shaft
extending through the second collar, the central shaft includ-
ing a first end rotatably connected to the first collar, and a
radially outward facing surface having exterior threading,
the exterior threading being threadably engaged with the
interior threading, and wherein when the second collar is
displaced in a first axial direction relative to the first collar,
the one or more expandable members displace radially
outward in a first radial direction.

According to aspects illustrated herein, there is provided
an expandable joint fixation device, comprising an expan-
sion cage, including a first collar, a second collar having a
radially inward facing surface with interior threading, and
one or more expandable members, each of the one or more
expandable members hingedly connected to the first and
second collars, and a central shaft extending through the
second collar, the central shaft being hollow and including
a first end rotatably connected to the first collar, a radially
outward facing surface having exterior threading threadably
engaged with the interior threading, and one or more holes,
wherein when the central shaft is rotated in a first circum-
ferential direction, relative to the second collar, the second
collar is displaced in a first axial direction relative to the first
collar and the one or more expandable members displace
radially outward in a first radial direction, and when the
central shaft is rotated in a second circumferential direction,
opposite the first circumferential direction, relative to the
second collar, the second collar is displaced in a second axial
direction, opposite the first axial direction, relative to the
first collar and the one or more expandable members dis-
place radially inward in a second radial direction, opposite
the first radial direction.

The present disclosure broadly discloses an expandable
device for fixating the position of proximate bone elements
of the human cervical and lumbar spine to facilitate intra
facet fusion and long term stability by first deploying the
device into intra facet position and simultaneously rotating
and expanding the device thereby creating a cavity in the
bony interspace which can receive biologic products, and
then detaching the expanded device in situ to foster bony
fusion and long term spinal stability.

The present disclosure includes an expandable facet joint
fixation device or device for fixing the positions of proxi-
mate bone elements, which is particularly adapted for the
fixation of proximate articular processes in a facet joint. The
device broadly comprises an interbone implant adapted to be
implanted between suitably prepared proximate bone ele-
ments.

The expandable facet joint fixation device may comprises
a central externally threaded shaft onto which are attached
linkage arms connected to proximal and distal collars. The
distal collar is fixed to the distal end of the central shaft, but
permits independent rotation of the shaft within the distal
collar. The proximal collar is threaded such that when the
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central threaded shaft is turned in a first circumferential
direction, the two collars approach each other and when the
central threaded shaft is turned in a second circumferential
direction the two collars move away from each other.

Hinged arms are attached to each of the collars, which can
bend outward when the proximal and distal collars are
brought closer in proximity. Thus, when the central shaft is
turned in a first circumferential direction and the proximal
collar advances toward the distal collar, the arms are
deployed radially outward, and when the central shaft is
turned in a second circumferential direction, opposite the
first circumferential direction, the hinged arms are drawn
radially inward until they lie flush with or flat against the
central shaft.

In some embodiments, the hinge of each arm is equidis-
tant between the two collars; however, the hinge point can
be varied such that it is not equidistant between the two
collars. In some embodiments, the expandable facet joint
fixation device comprises a plurality of arms. In some
embodiments, the expandable facet joint fixation device
comprises four hinged and deployable arms that deploy
symmetrically when actuated.

In some embodiments, the expandable facet joint fixation
device may comprise a retractable and rotatable sleeve that
engages an outer collar attached to the arms, but does not
impede independent rotation of the centrally threaded shaft
or movement of the proximal collar. In this fashion, the
entire device can be rotated while being incrementally
expanded by simultaneous rotation of the central threaded
shaft.

In some embodiments, the method of implanting the
expandable facet joint fixation device comprises accessing
the facet joint by inserting a Kirschner wire (K-wire) therein
under fluoroscopic guidance, sliding a cylindrical dilator
over the K-wire, sliding a cylindrical guide with distal tangs
that engage the joint space over the K-wire, thereby stabi-
lizing the cylindrical guide, and removing the K-wire and
cylindrical dilator, leaving the tang tip cylindrical guide in
place. A drill is then placed along the cylindrical guide or
tube and a cylindrical channel is drilled into the facet joint
engaging proximate facies of both superior and inferior
facet.

The drill is then removed from the cylindrical guide and
the expandable facet joint fixation device is inserted. The
expandable facet joint fixation device external sleeve is
connected to an air drill used to insert K-wires. The outer
sleeve is then rotated in a drill like fashion, which in turn
rotates the outer proximal collar and attached arms, but not
the internal collar which is advanced slowly and manually
along the central threaded shaft, as said central threaded
shaft is slowly rotated. In some embodiments, the arms and
the central shaft are rotated at the same speed during cutting
to maintain the distance between the proximal and distal
collars. During expansion, the arms and the central shaft are
rotated at different speeds to enable the arms to expand
radially outward as they are simultaneously rotating and
cutting.

As the internal collar is advanced the spinning arms
deploy and carve a cavity in the softer surrounding bone.
The rotation of the expandable facet joint fixation device is
stopped just prior to full expansion so that final expansion
can be used to tighten the facet capsule and fixate the device.
The central threaded shaft is then disconnected from the
device and removed. Bone putty or other biologic material
is then slid inside the outer sleeve and pressed into the
device, completing the fusion. The outer sleeve is then
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attached and removed leaving the device and fusion material
contained entirely within the now stabilized facet joint.

These and other objects, features, and advantages of the
present disclosure will become readily apparent upon a
review of the following detailed description of the disclo-
sure, in view of the drawings and appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments are disclosed, by way of example
only, with reference to the accompanying schematic draw-
ings in which corresponding reference symbols indicate
corresponding parts, in which:

FIG. 1A is a perspective view of an expandable facet joint
fixation device in an unexpanded state;

FIG. 1B is a perspective view of the expandable facet
joint fixation device shown in FIG. 1A in a first expanded
state;

FIG. 2 is an exploded view of the expandable facet joint
fixation device shown in FIG. 1A;

FIG. 3A is a cross-sectional view of the expandable facet
joint fixation device taken generally along line 3A-3A in
FIG. 1A in the unexpanded state;

FIG. 3B is a cross-sectional view of the expandable facet
joint fixation device taken generally along line 3B-3B in
FIG. 1B in the first expanded state;

FIG. 3C is a cross-sectional view of the expandable facet
joint fixation device taken generally along line 3C-3C in
FIG. 1B in a second expanded state;

FIGS. 4-10 show elevational views of a facet joint and the
expandable facet joint fixation device being implanted
therein;

FIG. 11A is a perspective view of an expandable facet
joint fixation device in an unexpanded state;

FIG. 11B is a perspective view of the expandable facet
joint fixation device shown in FIG. 11A in a first expanded
state;

FIG. 12 is an exploded view of the expandable facet joint
fixation device shown in FIG. 11A;

FIG. 13Ais a cross-sectional view of the expandable facet
joint fixation device taken generally along line 13A-13A in
FIG. 11A in the unexpanded state;

FIG. 13B is a cross-sectional view of the expandable facet
joint fixation device taken generally along line 13B-13B in
FIG. 11B in the first expanded state; and,

FIG. 13C is a cross-sectional view of the expandable facet
joint fixation device taken generally along line 13C-13C in
FIG. 11B in a second expanded state.

DETAILED DESCRIPTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements. It is to be under-
stood that the claims are not limited to the disclosed aspects.

Furthermore, it is understood that this disclosure is not
limited to the particular methodology, materials and modi-
fications described and as such may, of course, vary. It is also
understood that the terminology used herein is for the
purpose of describing particular aspects only, and is not
intended to limit the scope of the claims.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood to one of ordinary skill in the art to which this
disclosure pertains. It should be understood that any meth-
ods, devices or materials similar or equivalent to those
described herein can be used in the practice or testing of the






