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Abstract

In various embodiments, a surgical plate includes a body extending
between a first planar surface and a second planar surface. The body is
configured to couple to a first bone. The first planar surface is configured to
couple to a first articulation surface. An anterior articulation portion is coupled to
the body. The anterior articulation portion includes a third planar surface
extending perpendicular to the first and second planar surfaces and a second
articulation surface spaced apart from and coupled to the third planar surface.
The second articulation surface is configured to articulate with respect to a

second bone.
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ANTERIOR RESURFACING TALAR PLATE
TECHNICAL FIELD

[0001]  This application is generally directed to joint replacement implants, and, more

particularly, is generally directed to ankle joint replacement implants.

BACKGROUND

[0002]  Total ankle replacement systems degrade over time and require replacement. In
revision ankle surgery, a total ankle implant is removed and replaced with a new total ankle
implant. When the primary implants are removed, a large bone void is left. The bone void is

larger than the size of the primary implants removed during the total ankle replacement.

{0003]  The size of a bone void cannot be determined prior to surgery using current
techniques. Current ankle revision systems further require additional cuts and/or modifications
of one or more ankle bones during a revision surgery. Primary components must be removed
and replaced with augments, which do not provide the same fixed engagement as primary
components. Continued bone deterioration can occur and must be corrected during a revision

procedure.

SUMMARY

[0004] In various embodiments, a surgical plate includes a body extending between a
first planar surface and a second planar surface. The body is configured to couple to a first bane
The first planar surface is configured to couple to a first articulation surface. An anterior
articulation portion is coupled to the body. The anterior articulation portion includes a third
planar surface extending perpendicular to the first and second planar surfaces and a second
articulation surface spaced apart from and coupled to the third planar surface. The second

articulation surface is configured to articulate with respect to a second bone.

[0005]  In various embodiments, a surgical kit is disclosed. The surgical kit includes a
surgical plate and a bearing element. The surgical plate includes a body extending between a
tirst planar surface and a second planar surface. The body is configured to couple to a first bone.
The first planar surface is configured to couple to a first articulation surface. An anterior

articulation portion is coupled to the body. The anterior articulation portion includes a third



planar surface extending perpendicular to the first and second planar surfaces and a second
articulation surface spaced apart from and coupled to the third planar surface. The second
articulation surface is configured to articulate with respect to a second bone. The bearing
element includes a bearing surface configured to articulate with respect to the second articulation

surface of the surgical plate. The bearing element is configured to be coupled to a second bone.

[0006] In various embodiments, a surgical method is disclosed. The surgical method
includes the steps of resecting an anterior portion of a first bone and coupling a surgical plate to
the first bone. The surgical plate includes a body extending between a first planar surface and a
second planar surface and configured to couple to a first bone and an anterior articulation portion
coupled to the body comprising a third planar surface extending perpendicular to the first and
second planar surfaces and anterior articulation surface spaced apart from and coupled to the
third planar surface. The anterior articulation surface is configured to articulate with respect to a

second bone.

BRIEF DESCRIPTION OF THE FIGURES

[0007]  The features and advantages of the present invention will be more fully disclosed
in, or rendered obvious by the following detailed description of the preferred embodiments,
which are to be considered together with the accompanying drawings wherein like numbers refer

to like parts and further wherein:
[0008]  FIG. 1 illustrates an ankle joint, in accordance with some embodiments.

[0009]  FIG. 2 illustrates a total ankle replacement of the ankle joint of FIG. 1, in

accordance with some embodiments.

[0010]  FIG. 3 illustrates a talar plate having an anterior articulation surface, in

accordance with some embodiments.

[0011]  FIG. 4 illustrates the talar plate of FIG. 3 coupled to a bone, in accordance with

some embodiments.

[0012] FIG. 5 illustrates a top-down view of a talar plate having a plurality of fastener

holes formed therein, in accordance with some embodiments.
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[0013] FIG. 6 illustrates one embodiment a talar plate coupled to first bone and a bearing

surface coupled to a second bone, in accordance with some embodiments.

[0014]  FIG. 7 illustrates a method of resurfacing an anterior talar body, in accordance

with some embodiments.

DETAILED DESCRIPTION

[0015]  This description of the exemplary embodiments is intended to be read in
connection with the accompanying drawings, which are to be considered part of the entire
written description. The drawing figures are not necessarily to scale and certain features may be
shown exaggerated in scale or in somewhat schematic form in the interest of clarity and

"on

conciseness. In the description, relative terms such as "horizontal," "vertical,” "up,” "down,"
"top" and "bottom" as well as derivatives thereof (e.g., "horizontally,"” "downwardly,"
"upwardly," etc.) should be construed to refer to the orientation as then described or as shown in
the drawing figure under discussion. These relative terms are for convenience of description and
normally are not intended to require a particular orientation. Terms including "inwardly” versus
"outwardly," "longitudinal" versus "lateral" and the like are to be interpreted relative to one
another or relative to an axis of elongation, or an axis or center of rotation, as appropriate.

Terms concerning attachments, coupling and the like, such as "connected" and "interconnected,”
refer to a relationship wherein structures are secured or attached to one another either directly or
indirectly through intervening structures, as well as both movable or rigid attachments or
relationships, unless expressly described otherwise. When only a single machine is illustrated,
the term "machine" shall also be taken to include any collection of machines that individually or
jointly execute a set (or multiple sets) of instructions to perform any one or more of the
methodologies discussed herein. The term "operatively connected" is such an attachment,
coupling or connection that allows the pertinent structures to operate as intended by virtue of that
relationship. In the claims, means-plus-function clauses, if used, are intended to cover the
structures described, suggested, or rendered obvious by the written description or drawings for
performing the recited function, including not only structural equivalents but also equivalent

structures.
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[0016] The present disclosure generally provides a talar implant having an articulation
surface sized and configured to allow articulation of a navicular bone. The talar implant includes
a first articulation surface and an opposed contact surface. The first articulation surface is sized
and configured to articulate with a tibial implant and/or an articulation tray. The first articulation
surface comprises a dome shape. The contact surface includes a planar surface configured to
couple to a bone and/or a bone plate. In some embodiments, a plurality of fasteners, such as
pegs, extend from the contact surface. A second articulation surface extends from an anterior
portion of the talar implant. The second articulation surface is sized and configured to articulate
with respect to a navicular bone. I[n some embodiments, the second articulation surface is sized
and configured to articulate with respect to an articulation surface coupled to a resected

navicular.

[0017}  FIG. I illustrates an anatomic view of an ankle joint 102. The ankle joint 102
comprises a talus 104 in contact with a tibia 106 and a fibula 108. A calcaneus 110 and a
navicular 111 are located adjacent to the talus 104. In total ankle revision and/or primary
replacement, the talus 104 and the tibia 106 may be resected, or cut, to allow insertion of primary
or revision talar implants and/or tibial implants. FIG. 2 illustrates the ankle joint 102 of FIG. |

having a total ankle revision system 112 inserted therein.

[0018]  The total ankle revision system 112 comprises a talar implant 114 and a tibial
implant 118. The talar implant 114 comprises a body 115 defining a talar articulation surface
116 (or tatar dome). The tibial implant 118 is sized and configured for installation into the tibia
106. The tibial implant 118 comprises a body 119 having an articulation surface 120 and a tibial
stem 124 extending into the tibia 106 to anchor the tibial implant 118. The talar joint surface
116 and the tibial joint surface 120 are mutually sized and configured to articulate. The joint
surfaces 116, 120 replace the natural ankle joint surfaces, which are removed, to restore a range
of motion that mimics the natural joint. One or more holes may be formed in the tibia and/or the
talus prior to and during insertion of the tibial implant 118 or the talar implant 114. For example,
in some embodiments, a hole is drilled starting in the bottom of the talus, extending through the
talus and into the tibia. The hole may comprise, for example, a 6mm hole configured to receive

the stem 124 of the tibial implant 118



[0019]  The joint surfaces 116, 120 may be made of various materials, such as, for
example, polyethylene, high molecular weight polyethylene (HMWPE), rubber, titanium,
titanium alloys, chrome cobalt, surgical steel, and/or any other suitable metal, ceramic, sintered
glass, artificial bone, and/or any combination thereof. The joint surfaces 116, 120 may comprise
different materials. For example, the tibial joint surface 120 may comprise a plastic or other
non-metallic material and the talar joint surface 116 may comprise a metal surface. Those

skilled in the art will recognize that any suitable combination of materials may be used.

[0020] In some embodiments, replacement of an ankle joint 102 and/or revision of the
total ankle replacement system 112 is required due to continued deterioration of one or more
bones of the ankle joint 102, such as, for example, due to osteolysis. In some embodiments, a
primary talar implant can be replaced with a revision talar implant 114 during a revision
procedure. In some embodiments, the revision talar implant 114 includes a talar plate coupled to
a talus and configured to couple a talar dome (such as a primary and/or revision talar dome) to

the talus during a revision procedure.

[0021] In some embodiments, a talar plate 200 includes a body 202 extending between a
planar upper surface 204 and a planar lower surface 206. The body 202 is sized and configured
to couple to a bone, such as a talus, during a revision procedure. The talar plate 200 includes a
posterior portion 208 sized and configured to couple the talar plate 200 to a first bone and an
anterior portion 210 sized and configured for resurfacing of an anterior portion of the first bone.
The posterior portion 208 includes one or more fixation mechanisms for coupling the plate 200
to abone. In some embodiments, the fixation mechanism includes one or more protrusions 230
(such as pegs or fasteners) extending from the bottom surface 106 of the body 102 at a
predetermined angle. The protrusions 230 are inserted into holes formed in the bone. The
protrusions 230 can be formed during the revision procedure and/or may be preexisting from a
primary total ankle system procedure. In some embodiments, the protrusions 230 can comprise
spikes, rounded pegs, fasteners, and/or variable angle pegs or fasteners that can be inserted into

the plate 200 at a variable angle.

[0022] In some embodiments, the fixation mechanism includes one or more fastener

holes 240 formed through the body 202 of the plate 200 (see FIG. 5). The fastener holes 240 can

CA 3017712 2020-01-09
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comprise any suitable fastener hole, such as, for example, a locking, non-locking, polyaxial,
compression, and/or variable angle hole. For example, in some embodiments, the fastener holes
240 comprise Ortholoc 3Di locking holes configured to receive a fastener therethrough at a
variable angle and configured to weld and/or lock the fastener by engagement between a

threaded head and an inner wall of the fastener hole 240 (e.g., a tappable contact region).

[0023] The anterior portion 210 includes an anterior articulation surface 212 having a
dome and/or rounded shape. The articulation surface 212 includes a lower surface 2[4 and an
upper surface 216. The lower surface 214 is a planar surface extending perpendicular to the
lower surface 206 of the body 202. The upper surface 216 defines a rounded and/or dome-
shaped articulation surface 218. The articulation surface 218 is sized and configured to articulate

with and/or against a second bone.

[0024]  In some embodiments, the talar plate 200 is configured to provide anterior talar
resurfacing. As shown in FIG. 4, in some embodiments, the talar plate 200 is coupled to a bone
260, such as, for example, a talus. The talar plate 200 can be coupled to the bone 260 by any
suttable mechanism, such as, for example, one or more protrusions 230 and/or fasteners. The
fasteners can be inserted through fastener holes 240 defined by the body 202 of the plate 200.
An anterior portion of the talus is removed during an ankle replacement and/or revision
procedure. The talar plate 200 includes an anterior articulation surface 212 sized and configured
to articulate with respect to a second bone 262, such as a navicular. The anterior articulation
surface 212 has a size and shape configured to mimic an anterior portion of talus such that the
anterior articulation surtace 212 provides equivalent articulation with respect to the navicular

262. FIG. 5 illustrates a top-down view of a talar plate 200a coupled to the first bone 260

10025]  The anterior articulation surface 212 replaces an anterior portion of the first bone
260 and articulates against the second bone 262. In some embodiments, the anterior articulation
surface 212 is configured to replace bone lost due to deterioration and/or removed during a
procedure. The anterior articulation surface 212 can comprise any suitable biocompatible
material, such as, for example, a metal, a plastic, a composite, and/or any other suitable material.
The anterior articulation surface 212 have one or more sizes. During a surgical procedure, a

surgeon may select a talar plate 200 having an appropriately sized anterior articulation surface
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212 to fill a void and/or replace damaged bone between the first bone 260 and the second bone

202.

[0026]  In some embodiments, a portion of a second bone 262 is removed and replaced
with a bearing element configured to articulate with respect to the anterior articulation surface
212 of the talar plate 200. FIG. 5 illustrates one embodiment of a talar plate 200 coupled to a
first bone 260 and a bearing element 270 coupled to a second bone 262. The bearing element
270 comprises a complimentary concave bearing surface 272 configured to match the convex
anterior articulation surface 212 of the talar plate 200. In some embodiments, the bearing
element 270 comprises a body 274 extending between the complimentary concave surface 272
and an opposing bone-contact surface 276. The body 274 includes one or more fixation
mechanisms for coupling the bearing surface 270 to the second bone 262, The one or more
fixation mechanism can include one or more pegs 278 and/or fasteners inserted through one or

more fasteners defined by the body 274.

[0027]  With reference now to FIGS. 3-7, a method 300 of anterior talar resurfacing is
disclosed. In an optional first step 302, an existing primary talar implant is removed during a
revision procedure. The existing talar implant can comprise a talar dome, talar plate, and/or any
other suitable talar implant. In other embodiments, the talar plate 200 is installed as part of a
total ankle replacement and the first step 302 is replaced with a total ankle replacement method.
In a second step 304, a portion of a first bone, such as the anterior portion of a talus, is removed.
The amount of bone removed can be determined by the amount of deterioration in the bone. the

size of the talar plate and/or implant to be installed, and/or any other suitable factor.

[0028]  In a third step 306, a talar plate 200 is coupled to the first bone. The talar plate
200 includes a first portion configured to couple the talar plate 200 to a first bone 260, such as a
talus. The talar plate 200 can be coupled to the first bone 260 by any suitable coupling
mechanism, such as, for example, one or more pegs, spikes, and/or fasteners. The fasteners can
comprise variable angle fasteners inserted through one or more holes formed in the body 202 of
the talar plate 200. The talar plate 200 is positioned on the first bone 260 such that an anterior
articulation surface 212 is positioned to articulate with respect to a second bone 262 adjacent to

the first bone 260. In some embodiments, the second bone 262 is a navicular.
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[0029] In an optional fourth step 308, a portion of the second bone 262 is removed. The
portion of the second bone 262 is a portion of the bone configured to articulate with respect to
the first bone. The portion of the second bone 262 removed is replaced with a bearing surface
270 in a fifth step 310. The bearing surface 270 is sized and configured to replace the
articulation portion of the second bone 262. In various embodiments, the bearing element 270
includes an articulation surface sized and configured to articulate against the anterior articulation
surface 212 of the plate 200. The bearing element 270 can include any suitable material such as,
for example, a metal material, a plastic material, a composite material, and/or any other suitable
material. The bearing surface 270 is coupled to the second bone 262 by one or more fastening
mechanisms, such as, for example, one or more pegs, spikes, fasteners, and/or any other suitable

fastening mechanism.

[0030]  Although the devices, kits, systems, and methods have been described in terms of
exemplary embodiments, they are not limited thereto. Rather, the appended claims should be
construed broadly, to include other variants and embodiments of the devices, kits, systems, and
methods, which may be made by those skilled in the art without departing from the scope and

range of equivalents of the devices, kits, systems, and methods.



CLAIMS
What is claimed is;

1. A surgical plate, comprising:

a body extending between a first planar surface and a second planar surface, the body
configured to couple to a first bone, wherein the first planar surface is configured to couple to a
first articulation surface; and

an anterior articulation portion coupled to the body, the anterior articulation portion
comprising a third planar surface extending perpendicular to the first and second planar surfaces
and a second articulation surface spaced apart from and coupled to the third planar surface, the

second articulation surface configured to articulate with respect to a second bone.

2. The surgical plate of claim 1, wherein the body comprises at least one protrusion
extending from the second planar surface at a predetermined angle, wherein the at least one

protrusion is configured to couple the body to the first bone.

3. The surgical plate of claim 1 or 2, wherein the body comprises at least one fastener hole
extending from the first planar surface to the second planar surface, the at least one fastener hole

configured to receive a fastener therethrough.

4. The surgical plate of claim 3, wherein the fastener hole comprises a variable angle

fastener hole.

5. The surgical plate of any one of claims 1 to 4, wherein the first articulation surface

comprises a talar dome.

6. A surgical kit, comprising:
a surgical plate, comprising:

a body extending between a first planar surface and a second planar surface, the
body configured to couple to a first bone, wherein the first planar surface is configured to couple
to a first articulation surface; and

an anterior articulation portion coupled to the body, the anterior articulation
portion comprising a third planar surface extending perpendicular to the first and second planar

surfaces and a second articulation surface spaced apart from and coupled to the third planar

9
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surface, the second articulation surface configured to articulate with respect to a second bone;
and

a bearing element having a bearing surface configured to articulate with respect to the
second articulation surface of the surgical plate, wherein the bearing element is configured to be

coupled to a second bone.

7. The surgical kit of claim 6, wherein the body of the surgical plate comprises at least one
protrusion extending from the second planar surface at a predetermined angle, wherein the at

least one protrusion is configured to couple the body to the first bone.

8. The surgical kit of claim 6 or 7, wherein the body comprises at least one fastener hole
extending from the first planar surface to the second planar surface, the at least one fastener hole

configured to receive a fastener therethrough.

9. The surgical kit of claim 8, wherein the fastener hole comprises a variable angle fastener
hole.
10. The surgical kit of any one of claims 6 to 9, wherein the first articulation surface

comprises a talar dome.

11.  The surgical kit of any one of claims 6 to 10, wherein the bearing element comprises at
least one fixation element extending from a second surface, wherein the second surface is

opposed to the bearing surface.

12. The surgical kit of any one of claims 6 to 11, wherein the first bone comprises a talus and

the second bone comprises a navicular.
13.  The use of the surgical plate of any one of claims 1 to 5 for ankle repair or replacement.

14.  The use of the surgical kit of any one of claims 6 to 12 for ankle repair or replacement.

10
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