I*I Innovation, Sciences et Innovation, Science and CA 3024807 C 2022/09/27

Développement économique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (1 1)(21) 3 024 807
12y BREVET CANADIEN
CANADIAN PATENT
13 C
(22) Date de dépét/Filing Date: 2016/03/18 (51) CLInt./Int.Cl. A671F 2/42(2006.01)
(41) Mise a la disp. pub./Open to Public Insp.: 2017/02/25 (72) Inventeur/Inventor:
(45) Date de délivrance/lssue Date: 2022/09/27 DHILLON, BRAHAM K., US

(73) Propriétaire/Owner:
WRIGHT MEDICAL TECHNOLOGY, INC., US

(74) Agent: MOFFAT & CO.

(62) Demande originale/Original Application: 2 924 192
(30) Priorité/Priority: 2015/08/25 (US14/835,184)

(54) Titre : PROTHESE TALIENNE TOTALE DE LA CHEVILLE DOTEE DE TROUS ET DE RAINURES D'ANCRAGE
(54) Title: TOTAL ANKLE TALAR PROSTHESIS WITH ANCHOR HOLES AND GROOVES

(57) Abrégé/Abstract:

An implant comprises a body including an articulation surface and an opposed bone contact surface and defining a predetermined
thickness therebetween. The body defines at least one anchor hole sized and configured to receive an anchor therethrough. The
anchor is configured to couple soft tissue to the body. The anchors are coupled to soft tissue and passed through the at least one
anchor hole to anchor the soft tissue to the body of the implant.

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



ABSTRACT

An implant comprises a body including an articulation surface and an opposed bone contact
surface and defining a predetermined thickness therebetween. The body defines at least one
anchor hole sized and configured to receive an anchor therethrough. The anchor is configured to
couple soft tissue to the body. The anchors are coupled to soft tissue and passed through the at

least one anchor hole to anchor the soft tissue to the body of the implant.
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TOTAL ANKLE TALAR PROSTHESIS WITH ANCHOR HOLES AND GROOVES

BACKGROUND

[0001]  An ankle joint may become severely damaged and painful due to arthritis, prior
ankle surgery, bone fracture, osteoarthritis, and/or one or more additional conditions. Options
for treating the injured ankle have included anti-inflammatory and pain medications, braces,

physical therapy, joint arthrodesis, and total ankle replacement.

[0002]  Total ankle replacement generally comprises two components — tibial implant and
a talar implant. The implants comprise articulation surfaces sized and configured to mimic the
range of motion of the ankle joint. For example, the talar implant may comprise an implant sized
and configured to mimic the talar dome and the tibial implant may comprise an articulation
surface sized and configured to mimic articulation of the tibia. An articulating component may

be located between the talar implant and the tibial implant.

[0003]  Soft tissue around the ankle can also be comprised. For example, soft tissue may
be partially or completely disconnected from a bone prior to and/or during a total ankle
replacement. When performing an ankle replacement, soft tissue must be anchored back to the
bone. If bone is not available, the soft tissue cannot be properly anchored and will continue to

deteriorate.

SUMMARY

[0004] In various embodiments, an implant is disclosed. The implant includes a body
including an articulation surface and an opposed bone contact surface. The implant defines a
predetermined thickness between the articulation surface and the bone contact surface. The body
defines at least one anchor hole sized and configured to receive an anchor therethrough. The
anchor is configured to couple soft tissue to the body. The anchors are coupled to soft tissue and

passed through the at least one anchor hole to anchor the soft tissue to the body of the implant.

[0005] In various embodiments, a total ankle replacement system is disclosed. The total
ankle replacement system includes a tibial implant sized and configured to couple to a resected
tibia and a talar implant sized and configured to couple to a resected talus. The talar implant

includes a body having an articulation surface and an opposed bone contact surface. The body
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defines a predetermined thickness between the articulation surface and the bone contact surface.
The body defines at least one anchor hole sized and configured to receive an anchor

therethrough. The anchor is configured to couple soft tissue to the body.

[0006] In various embodiments, an implant is disclosed. The implant includes a body
having an articulation surface and an opposed bone contact surface. The body defines a
predetermined thickness between the articulation surface and the bone contact surface. The body
defines at least one tissue groove formed thereon sized and configured to receive soft tissue. The

tissue groove extends at least a predetermined depth from the articulation surface into the body.

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 anatomic view of an ankle joint.

[0009]  FIG. 2 illustrates one embodiment of an ankle joint having a total ankle

replacement system therein.

[0010]  FIG. 3 illustrates one embodiment of an implant having one or more anchor holes

formed therethrough.

[0011]  FIG. 4 illustrates one embodiment of an implant having one or more anchor holes

formed through a body of the implant.

[0012]  FIG. 5 illustrates one embodiment of an implant having one or more anchor holes

formed through a stem.

[0013]  FIG. 6 illustrates one embodiment of an implant having a soft tissue groove

formed thereon.
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DETAILED DESCRIPTION

[0014]  The 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

2% 46

written description. In the description, relative terms such as “lower,” “upper,” “horizontal,”

be 1% 2% &6

“vertical,” “proximal,” “distal,” “above,” “below,” “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 under discussion. These
relative terms are for convenience of description and do not require that the apparatus be
constructed or operated in a particular orientation. 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.

[0015]  In various embodiments, the present disclosure generally provides an implant for
use with a total ankle replacement system. The implant comprises a body having one or more
anchor holes formed therethrough. The anchor holes are configured to receive an anchor and/or
soft tissue therein to couple the soft tissue to the implant. In some embodiments, a groove is
formed on the talar implant to receive soft tissue therein. The implant provides a secure anchor
to allow soft tissue to be positioned at an anatomically correct and/or desirable position with

respect to the implant and a bone.

[0016]  FIG. 1 illustrates an anatomic view of an ankle joint 2. The ankle joint 2
comprises a talus 4 in contact with a tibia 6 and a fibula 8. A calcaneus 10 is located adjacent to
the talus 4. In total ankle replacements, the talus 4 and the tibia 6 may be resected, or cut, to
allow insertion of a talar implant and a tibial implant. FIG. 2 illustrates the ankle joint 2 of FIG.

1 having a total ankle replacement system 12 inserted therein.

[0017]  The total ankle replacement system 12 comprises a talar implant 14 and a tibial
implant 18. The talar implant 14 comprises a body 15 defining a talar articulation surface 16 (or
talar dome). A stem 22 extends into the talus 4 to anchor the talar implant 14 to the talus 4. The
tibial implant 18 is sized and configured for installation into the tibia 6. The tibial implant 18

comprises a body 19 having an articulation surface 20 and a tibial stem 24 extending into the
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tibia 6 to anchor the tibial implant 18. The talar joint surface 16 and the tibial joint surface 20
are mutually sized and configured to articulate. The joint surfaces 16, 20 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 18 or the talar implant 12. 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 24 of the tibial implant

18.

[0018]  The joint surfaces 16, 20 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 16, 20 may comprise different
materials. For example, the tibial joint surface 20 may comprise a plastic or other non-metallic
material and the talar joint surface 16 may comprise a metal surface. Those skilled in the art will

recognize that any suitable combination of materials may be used.

[0019]  FIG. 3 illustrates one embodiment of a talar implant 102 having a plurality of
anchor holes 110a, 110b formed therethrough. The talar implant 102 comprises a body 104
having an articulation surface 106 and an opposed bone contact surface (see FIG. 4). The body
104 has a predetermined thickness between the articulation surface 106 and the bone contact
surface. The predetermined thickness can be configured based on the patient (e.g., patient-
specific) and/or selected from a range of predetermined thicknesses. The articulation surface 106
is sized and configured to interface with an opposing joint surface of a total ankle replacement
system. For example, in one embodiment, the articulation surface 106 is sized and configured to
interface with a tibial joint surface, such as, for example, a tibial joint surface 20 as shown in
FIG. 2. As another example, the articulation surface 106 may be sized and configured to
interface with an articulation implant located between a tibial portion of a total ankle
replacement and the implant 106. The articulation surface 106 may comprise any suitable shape,
such as, for example, a saddle shape (having two hemispheres) as illustrated in FIG. 3 or a dome
shape. The bone contact surface comprises a surface configured to contact a resected bone

section. For example, in some embodiments, the bone contact surface is configured to rest on
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and couple to a resected talus. The bone contact surface may comprise a planar surface, a

concave surface, and/or any desirably shaped surface.

[0020] In some embodiments the talar implant 102 comprises one or more anchor holes
110a, 110b formed therethrough. The anchor holes 110a, 110b may be formed through any
suitable portion of the talar implant 102. For example, in the illustrated embodiment, the anchor
holes 110a, 110b are formed through a neck flange 112 coupled to the body 104. In other
embodiments, the anchor holes 110a, 110b may be formed through the body 104, for example,
through a side of the body 104 and/or through the body 104 from the bone contact surface to the
articulation surface 106. In some embodiments, the anchor holes 110a, 110b are sized and
configured to receive a soft tissue anchor therethrough. The anchor is coupled to soft tissue and
couples the soft tissue to the implant 102. For example, in some embodiments, a suture (not
shown) is passed through the anchor holes 110a, 110b and through soft tissue to attach the soft
tissue to the talar implant 102. In some embodiments, a needle may be coupled to the suture to
pass the suture through soft tissue and to couple the soft tissue and the talar implant 102. Any
suitable anchor, such as, for example, sutures, staples, tissue tags, and/or any other suitable

anchors may be used.

[0021] In some embodiments, the anchor holes are sized and configured to receive soft
tissue therethrough. Soft tissue may be threaded through the anchor holes 110a, 110b to anchor
the soft tissue to the implant 102. In some embodiments, the soft tissue is retained in the anchor
holes 110a, 110b by one or more retention devices, such as, for example, a suture, a tissue tag, a
staple, and/or any other suitable retention device. In some embodiments, soft tissue is passed
through the anchor holes 110a, 110b and coupled to a bone to maintain the soft tissue in a fixed

position.

[0022] In some embodiments, the anchor holes 110a, 110b are positioned to align the
implant 102, the soft tissue, and a bone. For example, in some embodiments, the anchor holes
110a, 110b are configured to align soft tissue in an anatomically correct and/or desirable position
when the soft tissue is coupled to the implant 102. As another example, the soft tissue may be
anchored to and used to position the implant 102 prior to coupling the implant 102 to a bone.

Although two anchor holes 110a, 110b are illustrated, it will be appreciated that that the implant
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102 can comprise any number of anchor holes 110a, 110b, such as, for example, one anchor
hole, two anchor holes, three anchor holes, and/or any other suitable number of anchor holes. In
embodiments having two or more anchor holes, a first subset of the anchor holes 110a, 110b may
be used to anchor soft tissue to the implant 102 and a second subset of the anchor holes 110a,

110b may not be used.

[0023]  In some embodiments, the anchor holes 110a, 110b are formed through an
extension attached to the body 104 of the implant 102. For example, in the illustrated
embodiment, the anchor holes 110a, 110b are formed through a neck flange 112 coupled to the
body 104. The neck flange 112 is sized and configured to position attached soft tissue in an
anatomically correct and/or desirable position with respect to the body 104. For example, in
some embodiments, the soft tissue is positioned in a spaced arrangement with respect to the body
104 by the neck flange 112 to mimic the natural placement of the soft tissue and/or to prevent
damage to the soft tissue caused by contact with the implant 102, the bone, and/or other
structures. Although the illustrated neck flange 12 extends from an anterior portion of the
implant 102, it will be appreciated that one or more flanges 112 and/or other extensions may
extend from any suitable portion of the body 104 (such as anterior, posterior, lateral, etc.) and

may comprise any suitable number of anchor holes 110a, 110b formed therethrough.

[0024]  FIG. 4 illustrates one embodiment of an implant 202 having a plurality of anchor
holes 210a, 210b formed through a body 204 of the implant 202. The implant 202 is similar to
the implant 102 discussed with respect to FIG. 1, and similar description is not repeated herein.
The implant 202 has a plurality of anchor holes 210a, 210b extending through the body 204 from
an articulation surface 206 to a bone contact surface 208. In some embodiments, the anchor
holes 210a, 210b are sized and configured to receive one or more anchors therein. The anchors
(not shown) are passed through soft tissue located near the implantation site of the implant 202 to
couple the soft tissue to the body 204. In some embodiments, the anchor holes 210a, 210b are
sized and configured to receive soft tissue therethrough. The soft tissue may be anchored to the
body 204 by an suitable retention device, such as, for example, one or more sutures, staples,
tissue tags, and/or any other suitable retention device. In some embodiments, one or more

anchors and/or soft tissue may be coupled to the bone through the anchor holes 210a, 210b.
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[0025]  Although two anchor holes 210a, 210b are illustrated extending through a lower
portion of the body 204, it will be appreciated that any number of anchor holes may be located
through any portion of the body 204. For example, in some embodiments, one anchor hole, two
anchor holes, three anchor holes, and/or any number of anchor holes are formed through the
body 204. The anchor holes 210a, 210b may be located in any suitable arrangement on the body
204. In the illustrated embodiment, the anchor holes 210a, 210b are horizontally aligned along a
bottom edge of the body 204. In other embodiments, the anchor holes 210a, 210b may be
horizontally aligned, vertically aligned, diagonally aligned, and/or randomly placed on the body
204.

[0026] FIG. 5 illustrates one embodiment of an implant 302 having one or more anchor
holes 310a, 310b formed through a stem 314. The implant 302 is similar to the implants 104,
204 described with respect to FIGS. 3-4, and similar description is not repeated herein. The
implant 302 comprises a stem 314 extending from a bone contact surface 308 of the body 304.
The stem 314 is sized and configured to be inserted into a hole formed in a bone, such as, for
example, a hole formed in a resected talus during a total ankle replacement. The stem 314
comprises one or more anchor holes 310a, 310b. In some embodiments, the anchor holes 310a,
310b are sized and configured to receive one or more sutures therethrough. In some
embodiments, the anchor holes 310a, 310b are sized and configured to receive soft tissue
therethrough. The soft tissue is coupled to the body 304 by one or more retention devices, such

as, for example, sutures, staples, tissue tags, and/or any other suitable retention device.

[0027] In one embodiment, soft tissue is coupled to the implant 302 by passing one or
more anchors through the anchor holes 310a, 310b and the soft tissue. A stem 314 of the implant
302 is inserted into a hole formed in a resected talus and anchored to the bone by a bone screw
inserted from a first side of the bone, through the fastener hole 316, and into a second side of the
bone. The fastener hole 316 and the fastener 318 are configured to couple the implant 302 to a
bone, such as, for example, a talus. In some embodiments, the fastener hole 316 may be located
through any portion of the implant 302, such as, for example, the stem 314 and/or the body 304.
In some embodiments, the fastener hole 316 may comprise internal threading for coupling to
external threads of a fastener 318 inserted through the fastener hole 316. In some embodiments,

soft tissue is coupled to the stem 314 using the one or more anchor holes 310a, 310b prior to
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installation of the implant 302 in a bone. When the stem 314 is inserted into a reamed hole in the
bone, the soft tissue coupled to the stem 314 is drawn into the hole and coupled to the bone. In
some embodiments, one or more access holes are formed through the bone to allow soft tissue
and/or anchors to be passed through holes 310a, 310b after the implant 302 is installed in the

bone.

[0028]  FIG. 6 illustrates a cross-section of one embodiment of an implant 402 having a
tissue groove 420 formed thereon. The implant 402 is similar to the implants 102, 202, 302
described in conjunction with FIGS. 3-5, and similar description is not repeated herein. The
implant 402 comprises a body 404 having a tissue groove 420 formed thereon. The tissue
groove 420 is sized and configured to receive soft tissue therein. In some embodiments, the
tissue groove 420 is configured to position soft tissue in an anatomically correct and/or desirable
position when the implant 402 is coupled to a bone. For example, in some embodiments, the
tissue groove 420 is configured to position soft tissue in a position corresponding to a natural
placement of the soft tissue in a joint, such as, for example, an ankle joint. In some
embodiments, the tissue groove 420 is configured to position the soft tissue such that the soft

tissue is not damaged by contact with the implant 402 and/or a bone section.

[0029] Insome embodiments, the tissue groove 420 is configured to protect soft tissue
from damage. The tissue groove 420 extends from the articulation surface 406 a predetermined
depth into the body 404 of the implant 402. For example, the tissue groove 420 can comprise a
depth such that soft tissue inserted into the tissue groove 420 to be located at or below the
surface of the body 404. By placing tissue at or below the surface of the body 404, the tissue
groove 420 protects soft tissue from damage due to rubbing, abrasions, and/or other interactions
with a bone and/or an implant. Although a single tissue groove 420 is illustrated, it will be
appreciated that multiple tissue grooves 420 may be formed on the body 404. In some
embodiments, the tissue groove 420 extends from the articulation surface 406 to the bone contact
surface 408. In some embodiments, soft tissue and/or anchors can be coupled to the bone

through the tissue groove 420.

[0030] Insome embodiments, the implant 402 includes a neck flange 412 coupled to the
body 404. The neck flange 412 extends from an anterior portion of the body 404 and is
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configured to bear against a neck of a bone, such as, for example, a talus. The neck flange 418
includes one or more fastener holes 416a, 416b formed therethrough. In some embodiments, one
or more fasteners are inserted through the fastener holes 416a, 416b to anchor the implant 402 to
a bone. For example, in some embodiments, a bone screw is inserted through each of the one or
more fastener holes 416a, 416b to anchor the implant 402 to a bone. In some embodiments, one

or more anchor holes (not shown) are formed through the body 404 and/or the neck flange 412.

[0031]  In various embodiments, an implant is disclosed. The implant includes a body
including an articulation surface and an opposed bone contact surface. The implant defines a
predetermined thickness between the articulation surface and the bone contact surface. The body
defines at least one anchor hole sized and configured to receive an anchor therethrough. The
anchor is configured to couple soft tissue to the body. The anchors are coupled to soft tissue and

passed through the at least one anchor hole to anchor the soft tissue to the body of the implant.

[0032] In some embodiments, the body defines one or more fastener holes therethrough
sized and configured to receive a fastener. The at least one anchor hole can be sized and
configured to receive soft tissue therethrough. The soft tissue is coupled to the anchor. In some
embodiments, the body comprises a stem extending from the bone contact surface of the body.
The at least one anchor hole is formed through the stem. In some embodiments, the body
comprises a neck flange extending from an anterior portion of the body. The at least one anchor

hole is formed through the neck flange.

[0033] In some embodiments, the body defines one or more tissue grooves formed
thereon. The one or more tissue grooves can include a channel formed in the body, wherein the
channel has a depth such that soft tissue placed in the channel is at or below an edge of the
channel. The one or more tissue grooves can extend from an articulation surface to a bone

contact surface.

[0034]  In various embodiments, a total ankle replacement system is disclosed. The total
ankle replacement system includes a tibial implant sized and configured to couple to a resected
tibia and a talar implant sized and configured to couple to a resected talus. The talar implant
includes a body having an articulation surface and an opposed bone contact surface. The body

defines a predetermined thickness between the articulation surface and the bone contact surface.
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The body defines at least one anchor hole sized and configured to receive an anchor

therethrough. The anchor is configured to couple soft tissue to the body.

[0035] In some embodiments, the body defines one or more fastener holes therethrough
sized and configured to receive a fastener. The at least one anchor hole is sized and configured
to receive soft tissue therethrough. The soft tissue can be coupled to the at least one suture. The
body can include a stem extending from the bone contact surface. At least one of the anchor
holes is formed through the stem. The body can include a neck flange extending from an

anterior portion of the body. At least one of the anchor holes is formed through the neck flange.

[0036]  In some embodiments, the body defines one or more tissue grooves formed
thereon. The one or more tissue grooves can include a channel formed in the body having a
depth such that soft tissue placed in the channel is at or below an edge of the channel. The one

or more tissue grooves can extend from an articulation surface to a bone contact surface.

[0037]  In various embodiments, an implant is disclosed. The implant includes a body
having an articulation surface and an opposed bone contact surface. The body defines a
predetermined thickness between the articulation surface and the bone contact surface. The body
defines at least one tissue groove formed thereon sized and configured to receive soft tissue. The

tissue groove extends at least a predetermined depth from the articulation surface into the body.

[0038]  The at least one groove can include a depth such that soft tissue placed in the
groove is at or below an edge of the at least one groove. The body can further define at least one
fastener hole formed therethrough. In some embodiments, the body defines one or more anchor
holes formed therethrough. The anchor holes are sized and configured to receive at least one

suture therethrough.

[0039]  Although the subject matter has been described in terms of exemplary
embodiments, it is not limited thereto. Rather, the appended claims should be construed broadly,
to include other variants and embodiments, which may be made by those skilled in the art.
Features of any of the described embodiments may be combined with features of any of the other

described embodiments and are within the scope of this disclosure and the appended claims.

10

CA 3024807 2018-11-21



CLAIMS:
1. An implant comprising:

a body comprising an articulation surface and an opposed bone contact surface having a
predetermined thickness therebetween, the body defining an anchor hole sized and configured to
receive an anchor for coupling soft tissue to the body and two neck flanges projecting outwardly
from the bone contact surface each having a fastener hole sized and configured to receive a
fastener so as to anchor the implant to a bone, wherein the anchor hole is positioned to align the
implant, the soft tissue and a bone, the body further defining at least one tissue groove formed
thereon sized and configured to receive the soft tissue, and wherein the tissue groove extends at

least a predetermined depth from the articulation surface into the body.

2. The implant of claim 1 wherein the body includes a stem extending from the bone contact

surface, the anchor hole being formed through the stem.

3. The implant of claim 1 or 2, wherein the at least one groove comprises a depth that is
configured such that the soft tissue placed in the groove would be at or below an edge of the at

least one groove.

4. The implant of claims 1, 2 or 3, wherein the body defines at least one fastener hole
formed therethrough.
5. The implant of any one of claims 1 to 4, wherein the body defines at least two anchor

holes formed therethrough, and wherein the at least two anchor holes are sized and configured to

receive at least one suture therethrough.
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