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(57) Abstract: Plate for treating calcaneal fractures in-
cludes (A) first portion (FP) extending along a first
longitudinal axis from a first end to a second end and
including first openings extending therethrough from a
first surface which, when Plate is positioned on bone in
desired position, faces away from bone, to a second
surface which, in desired position, faces toward bone
and (B) second portion (SP) extending along a second
longitudinal axis from a first end connected to the
second end of FP to a second end, FP/SP being angled
relative to one another so, when Plate is positioned
along desired portion of bone, FP/SP extend parallel to
s uperior surface of bone bordering a subtalar joint, SP
including second openings extending therethrough
from the first surface to the second surface. Each of
first/second openings receive a bone fixation element at
a user-selected angle relative to a central axis thereof.
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ANTEROLATERAL CALCANEAL PLATE

Inventors: Kenneth I. KOBAYASHI, Mark SIRAVO, Rene HAAG and Sherri WYKOSKY

Background

[0001] A fracture of the calcaneus (i.e., heel bone) often results from a fall from a height in
which a person lands on his/her feet. Injuries to the calcaneus often damage the subtalar joint,
causing the joint to become stiff and making it difficult to walk. Calcaneal fractures may be
treated by reducing the fracture and fixing the fracture with screws and/or bone plates. These
fixation procedures, however, often require an open surgical reduction and fixation, increasing

the risk of dehicense.

Summary of the Invention

[0002] The present invention is directed to a plate for treating calcaneal fractures which includes
a first portion extending along a first longitudinal axis from a first end to a second end and
including a plurality of first openings extending therethrough from a first surface which, when
the plate is positioned on a calcaneus bone in a desired position, faces away from the bone, to a
second surface which, in the desired position, faces toward the bone. The plate further includes
a second portion extending along a second longitudinal axis from a first end connected to the
second end of the first portion to a second end, the first and second portions being angled relative
to one another such that, when the plate is positioned along a desired portion of the bone, the
first and second portions extend parallel to a superior surface of the bone bordering a subtalar
joint, the second portion including a plurality of second openings extending therethrough from
the first surface to the second surface. Each of the first and second openings defines a centralaxis
and each of the first and second openings is configured to receive a bone fixation element therein

at a user-selected angle relative to its central axis.

[0003] The present invention is also directed to a plate for treating calcaneal fractures which

Date Regue/Date Received 2021-10-20
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includes a first portion extending along a first longitudinal axis from a first end to a second end
and including a plurality of first openings extending therethrough from a first surface which,
when the plate is positioned on a calcaneus bone in a desired position, faces away from the bone,
to a second surface which, in the desired position, faces toward the bone. The plate further
includes a second portion extending along a second longitudinal axis from the a first end
connected to the second end of the first portion to a second end, the first and second portions
being angled relative to one another such that, when the plate is positioned along a desired
portion of the bone, the first and second portions extend parallel to a superior surface of the bone
bordering a subtalar joint, the second portion including a plurality of second openings extending
therethrough from the first surface to the second surface Each of the first and second openings
defines a central axis and each of the first and second openings is configured to receive a bone
fixation element therein at a user-selected angle relative to a central axis thereof. Furthermore,
the plate includes an extension portion extending laterally from the first portion and including

the bone fixation element receiving opening extending therethrough.

[0003A] In one embodiment, there is provided a plate for treating calcaneal fractures, which
includes: a first portion, a second portion and an extension portion. The first portion extends
along a first longitudinal axis from a first end to a second end and includes a plurality of first
openings extending therethrough from a first surface which, when the plate is positioned on a
calcaneus bone in a desired position, faces away from the bone, to a second surface which, in the
desired position, faces toward the bone. The second portion extends along a second longitudinal
axis from a first end connected to the second end of the first portion to a second end, the first and
second portions being angled relative to one another such that, when the plate is positioned along
a desired portion of the bone, the first and second portions extend parallel to a superior surface
of the bone bordering a subtalar joint. The second portion includes a plurality of second openings
extending therethrough from the first surface to the second surface, wherein each of the first and
second openings is configured to receive a bone fixation element therein at a user-selected angle

relative to its central axis. An angle between the first and second longitudinal axes ranges from

Date Regue/Date Received 2021-10-20



between 100 and 130 degrees. The extension portion extends from a longitudinal edge of the first
portion so that, when the plate is positioned along the desired portion of the bone, the extension
portion extends toward an inferior surface of the bone, the extension portion including a bone

fixation element receiving opening extending therethrough.

5
Brief Description of the Drawings
[0004] Fig. 1 shows a perspective view of a bone plate according to an exemplary embodiment
of the present invention;
10 Fig. 2 shows a top plan view of the bone plate of Fig. 1;

Fig. 3 shows a side view of the bone plate of Fig .1, fixed to a lateral surface of a bone;

Fig. 4 shows a top plan view of a bone plate according to another exemplary

15  embodiment of the present invention; and

Fig. 5 shows a side of the bone plate of Fig. 4, fixed to a lateral surface of the bone.

Detailed Description

2a

Date Regue/Date Received 2021-10-20
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[0005] The present invention may be further understood with reference to the following
description and the appended drawings, wherein like elements are referred to with the same
reference numerals. The present invention is directed to a plate for treating fractures and, in
particular, to plates for treating calcaneal fractures. Exemplary embodiments of the present
invention describe a calcaneal plate including first and second portions extending along first and
second longitudinal axes, respectively, angled with respect to one another such that, when the
plate is positioned as desired on the bone, the plate extends along a perimeter of a portion of the
calcaneus bordering the subtalar joint. Although the exemplary figures depict a plate configured
for fixation along a lateral surface of a right calcaneus bone, those of skill in the art will
understand that the plates of the present invention may be similarly designed for fixation along a

lateral surface of a left calcaneus bone.

[0006] As shown in Figs. 1- 3, a bone plate 100 according to an exemplary embodiment of the
invention comprises a first portion 102 extending along a first longitudinal axis L1 and a second
portion 104 extending along a second longitudinal axis L2. The first and second portions 102,
104, respectively, are connected to one another via a connecting portion 106. The first and
second portions 102, 104 are angled with respect to one another such that an angle between the
first and second longitudinal axes substantially corresponds to the Angle of Gissane (e.g, the
angle formed by the downward and upward slope of a calcaneal superior surface 14 of a
calcaneus bone 10). An angle between the first and second longitudinal axes L1, L2 may be, for
example, approximately 120 degrees, but may range from between 100 to 130 degrees. Each of
the first and second portions 102, 104 includes a plurality of openings 110, 111, respectively, for
receiving bone fixation elements. The bone plate 100 is sized and shaped to be positioned along
a portion of a perimeter of a lateral surface of the calcaneus bone 10 bordering the subtalar joint
12 (e.g., parallel to the subtalar joint 12). As those in the art understand, a large number of
calcaneal fractures extend from the subtalar joint 12 toward an inferior surface 16 of the
calcaneus, fragmenting the bone 10 into an anterior fragment 18 and a posterior bone fragment
20. Thus, the first portion 102 of the plate 100 according to this embodiment is configured to be

positioned along a portion of the anterior fragment 18 while the second portion 104 is configured

Date Regue/Date Received 2021-10-20
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to be positioned along a portion of the posterior fragment 20. The connecting portion 106 of the
plate 160 (i.e., a portion of the plate where the first and second portions 102, 104 meet) is

configured to be posttioned over the fracture Hne extending from the subtalar joint 12 toward the
inferior surface 16 of the bone 10, The plate 100 may further comprise an gxtension portion 108
extending iaterally from the first portion 102 such that, when the plate 100 is in a desired

position and orientation along the bone 10, the extension portion 108 extends toward the inferior
surface 16 of the bone 10. The exiension portion 108 also includes an opening 112 for receiving

a bone fixation clement.

10007} The first portion 102 extends from a first end 114 to a second end 116 along the first
longitudinal axis L1. In an exemplary embodiment, the first portion 102 includes three first
openings 110, It will be understood by those of skill in the art, however, that the first portion
102 may include any number of bone fixation element receiving openings therethrough. Each of
the first openings 110 extends through the first portion 102 from a first surface 118 of the plaie
100 which, when the plate 108 is in an operative position faces away from the bone 10, to a
second surface 120 of the plate 100 which, when the plate 198 is in the operative position faces
the bone 10, Each of the first openings 110 in this embodiment is a variable angle locking screw
hole configured to receive and fix 2 bone fixation element therein, at any user-selected angle
{relative 1 a contral axis of the opening 110}, within a predetermined range of angulations. The
variable angle locking holes permit bone fixation elements to be inserted therethrough at a
desired angle selected to account for a fracture pattern of the bone 10 and/or to target arcas of
good bone quality. The first openings 110 extend through a portion of the first portion 102 along
the first longitudinal axis L1 such that the first openings 118 are aligned relative to one another
along the first longitudinal axis LI, Those skilled in the ant will recognize that any or all of the

first openings 104 may be formed as a standard locking hole or a non-locking hole as desired.

{8088} The second portion 104 extends along the second longitudinal axis 1.2 from a first end
122, connected to the second end 116 of the first portion 102 via the connecting portion 106, to a

second end 124, The second portion 104 includes a plurality of second openings 111 extending
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therethrough from the first surface 118 to the second surface 120, In this embodiment, the
second portion 104 includes four second openings 111 exiending therethrough, Tt will be
understood by those of skill in the art, however, that the second portion 104 may include any
number of openings 111, Hach of the second openings 111 in this embodiment is configured as a
variable angle locking screw hole configured to receive and £iX 3 bone fixation element therein at
any user-selected angle {relative to a central axis of the opening 111}, within a predetermined
range of angulation. The variable angle locking holes permit boue fixation ¢lements to be
inserted therethrough at a desired angle selected to account for a fracture pattern of the bone 10
and/or to target areas of good bone quality, Those skilled in the art will recognize that any or all
of the second opening 111 may be formed as a standard locking hole or a non-locking hole as

desired.

18G89] Two or more of the second openings 111 may extend through portions of the second
portion 104 along the second longitudinal axis L2 so that the two or more second openings 111
are aligned relative to one ancther along the second longitudinal axis L2, In one embodiment, all
of the second openings 111 extend through the second portion 104 along the second longitudinal
axis L2, In another embodiment, however, the second end 124 of the second portion 104 may be
curved slightly reiative to the second longitudinal axis L2, toward a tuberosity 22 of the bong 16,
so that a second opening 111 extending through the second portion 184 closest to the second end
124 18 offset from the second longitudinal axas L2, The second end 124 may also be tapered to

factlitate insertion of the plate 100 through a small incision.

16919} The second portion 104 in this embodiroent also includes a plurality of optional recesses
or scaliops 120 along a longitudinal edge thereof 128 which, when the plate 100 is placed ina
desired position along the bone 10, faces the subtalar joint 12, The scallops 126 provide
clearance for independent screw fixation in a portion of the bone 10 between the longitudinal
edge 128 of the plate and the subtalar joint 12, In other words, independent screws placed in this

portion of the bone 10 may be received within the scallops 126 to abut a portion of the plate 1040,

A
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{8911} The connecting portion 106 of the plate 100 may extend along a curve to connect the
second ond 116 of the first portion 102 to the first end 122 of the second portion 104, As
described above, in use, the connecting portion 106 extends over a portion of the bone 10
through which a fracture line typically les (e.g., from the subtalar joint toward the inferior
surface). The connecting portion 106 is free of any openings {e.g., screw holes) to increase a

plate strength over this portion of the bone 10,

{8812} The extension portion 108 extends laterally from the first portion 102 such that, when the
plate 100 is positioned in the desired orientation along the bone 10, the extension portion 108
extends toward the inferior surface of the bone 10, The extension portion 108 in this
embodiment includes a single opening 112 extending therethrough., The opening 112 in this
embodirsent is configured as a variable angle locking hole configured to receive and lock a
screw therein at an angle relative to a central axis of the opening 112, within a predetermined
range of angulation. The extension portion 108 may include a reduced thickness portion 130
connecting the first potion 102 to a portion of the extension portion 108 including the opening
112, It will be understood by those of skill in the art that the reduced thickness portion 130
facilitates additional contouring of the plate 100 to the contours of the bone 10, Since the
opening 112 is offset from the first oponings 110 {¢.g., the opening 112 is not aligned with the
first openings 110 along the first longitudinal axis 1.1}, a surgeon or other user may insert a8 bong
fixation element through the opening 112 of the extension portion 108 to maintain a position of
the plate 100 along the bong 10, cven when the plate 100 is under load. Those skilled in the art
will recognize the extension portion 108 may include any number of openings 112 and that any
or all of the openings 112 may be formed as a standard locking hole or a non-locking hole as
destred.

18013} According to an exemplary sorgical techunique utilizing the plate 100, a surgeon or other
user makes a small lateral obligue incigion along the subtalar joint 12 of a patient to provide
visualization of the subtalar joint and aid in reduction of the articular surface. The tapered

second end 124 of the second portion 104 is inserted through the incision so that the plate 100
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and positioned along the bone 10, It will be understood by those of skill in the art that a user
may further contour the plate 100 to correspond to a shape of the bone 18 prior to insertion of the
plate 100, In addition, the plate 100 may be pre-contoured {o.g., during manufacturing) to
substantially correspond to a surface of the bone 10. As described above, the plate 100 is
positioned along the lateral surface of the bone 16 with the first and second portions 102, 104
extending substantially paraliel to the subtalar joint 12, The connecting portion 136 may extend
across a fracture line of the bone 10, The plate 100 may be provisionally fixed to the bone 10
using wires such as, for example, K-wires or compression wires, The fracture may be reduced

using, for example, compression and/or distraction forceps.

[0614} Once the fracture has been reduced, as desired, plate 100 may be fixed to the bone 10 by
inserting bone fixation elements through some or all of the first and second openings 110, 111 as
desired. In one exemplary embodiment, at least five bone fixation elements may be utilized -~ at
least two bone fixation elements through first openings 110 and at least three bone fixation
¢lements through the second openings 111, It will be understood by those of skill in the art,
however, that any number of bone fixation elements may be inserted through the openings 110,
111 of the plate 100. A bone fixation clement 15 not required to be inserted into each of the
openings 110, 111, The bone fixation clements inserted through the openings 110, 111 may be,
for example, variable angle locking screws, metaphvseal screws, or cortex screws. As shown in
Fig. 3, cach of first boune fixation elements 132 may be inserted through corresponding one of the
first openings 110 to buttress an anterior facet of the bone 10 and may be angled in line with the
calcancal-cuboid joint of the bone 10, Each of second bone fixation ¢loments 134 may be
inserted through a corresponding one of the second openings 111 such that the second bong
fixation elements 134 butiress a posterior and middle facet of the subtalar joint 12 and converge
at the sustentaculum of the bone 10. A third bone fixation clement 136 may also be inserted
through the opening 112 in the cxtension portion 10¥, t0 maintain a position of the plate 100 on
the bone 10 even when the plate 100 is under load. The bone fixation elements 132, 134, 136
inserted through the first openings 110, second openings 111 and/or the opening 112 of the

extension portion 108 may be angled to target particular fragments of bone or arcas of good
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quality bone. Thus, the bone fixation ¢lements may be inserted through the first and second
openings 110, 111 and opening 112 of the extension portion 108 at user-selected angles relative
to the central axes thereof. Once the plate 100 has been fixed to the bone 10, as deseribed,
above, additional bone fixation clements may be inserted throngh, for example, the tuberosity 22
of the bone 10 to fix other fractures {e.g., fractures not extending from the subtalar joint 12) of

the bone 10, as shown in Fig. .

{80151 As shown in Figs. 4, a bone plate 200 according to a further exemplary embodiment of
the invention is sobstantially similar to the plate 100, described above, comprising a fivst portion
202 extending along a first longitudinal axis 211 and connected to a second portion 204
extending along a second longitudinal axis 212 via a first connecting portion 206, As described
above in regard to the plate 100, the first and second longitudinal axes 211, 2L2 are angled
relative to one another (o substantially corvespond to a slope of the superior calcancal surface of
the subtalar joint 12, Similarly to the plate 100, the plate 200 also comprises an extension
portion 208 extending laterally from the first portion 202 such that, when the plate 200 is
positioned in the desired orientation along the lateral surface of the bone 10, the extension
portion 208 extends toward the inferior surface of the bone 10. The plate 200, however, further
comprises a third portion 240 extending along a third longitudinal axis 213 from a first ond 242
comected to a second end 224 of the second portion 204 1o a second 244, The second end 244
of the plate 200 according to this embodiment is tapered to facilitate insertion of the plate 200
through a small skin incision. The third and second portions 2490, 204 may be connected to one
another via a second connecting portion 246, The third longitudinal axig 213 is angled relative to
the second longitudinal axis 21.2 and may be substantially paralie] to the first longitadinal axis
2.1, For example, an angle between the third longitudinal axis 213 and the second longitudinal
axis 2L.2 may be between approximately 100 and 140 degrees. In particalar, when the plate 200
is positioned along the desired portion of the bone 10 such that the first and second portions 202,
204 border the subtalar joint 12, the third portion 240 extends substantially paraliel to a

perimeter of the superior surface of the bone 10 along the posterior fragment 20.

jece}
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18916} Similarly to the first and second portions 102, 104, cach of the first and second portions
202, 204 of the plate 200 includes a plurality of first and second openings 210, 211, respectively,
extending therethrough from a first surface 218 which, when the plate 100 is in an operative
position faces away from the bone 10, to a second surface 220 of the plate 100 which, when the
plate 100 is in the operative posttion faces the bone 10. Similarly to the extension portion 108,
the extension portion 208 according to this embodiment also includes an opening 212 exiending
thercthrough. All of the openings 210, 211, 212 in this embodiment may be variable angle holes
configured to recetve a bone fixation element therethrough at any user-selected angle velative to
a central axis of the respective one of the openings 210, 211, 212, within a predetermined range

of angulation,

[89171 The third portion 240 also includes a plurality of third openings 248 extending
thercthrough. The third openings 248 according to this embodiment may also be configured as
variable angle holes each configured to receive a bone fixation element therethrough at any user-
selected (angle relative to a central axis of the opening). In one exemplary embodiment, the
third portion 240 includes three third openings 248, each of which extends through the third
portion along the third longitudinal axis 213 such that the third openings 248 are aligned
thercalong. The second portion 204 may also include three second openings 211 extending
therethrough along the second longitudinal axis 212 such that the second openings 211 are
substantially sligned therealong. The second connecting portion 246 may also include a
connecting portion opening 250 extending therethrough from the first surface 218 to the second
surface 228, The connecting portion opening 230 may also be configured as a variable angle
hole, but is offset from the third and second openings 248, 211, In other words, the connecting
portion opening 250 does not extend through the plate 100 on cither of second or third
longitudinal axes 282, 2L.3. Bong fixation elements 252 inserted through the third portion 240

provide additional support along the superior perimeter of the tuberosity 22 of the bone 14,

{0018 The plate 200 may be used in a manner substantially similar to the plate 100, described

above. The plate 200 is inserted through a small lateral obligue incision along the subtalar joint
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12 and positioned on a lateral surface of the bone 10 along a perimeter of a superior surface
thereof such that the first portion and second portion 202, 204 exiend paralicl to the subtalar joint
12 while the third portion 240 extends substantially parallel to the superior surface of the
tuberosity 22, The plate 200 is then fixed to the bone 10 via bone fixation ¢loments inserted
through any number of the first, second and third openings 210, 211, 248, in a3 manner
substantially similar to the technique described above in regard to the plate 100, A bone fixation
element may also be inseried through the extension portion opening 212 to maintain the plate

200 in the fixed position even when the plate 200 is under load.

10019} 1t will be apparent to those skilled in the art that various modifications may be made in
the present invention, without departing from the spirit or scope of the invention. Thus, itis
intended that the present invention cover modifications and variation of this invention provided

that they come within the scope of the appended claims and their equivalents.

10
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What is claimed is:

A plate for treating calcaneal fractures, comprising:

a first portion extending along a first longitudinal axis from a first end to a second
end and including a plurality of first openings extending therethrough from a first surface
which, when the plate is positioned on a calcaneus bone in a desired position, faces away
from the bone, to a second surface which, in the desired position, faces toward the bone;
and

a second portion extending along a second longitudinal axis from a first end
connected to the second end of the first portion to a second end, the first and second
portions being angled relative to one another such that, when the plate is positioned along
a desired portion of the bone, the first and second portions extend parallel to a superior
surface of the bone bordering a subtalar joint, the second portion including a plurality of
second openings extending therethrough from the first surface to the second surface,
wherein each of the first and second openings is configured to receive a bone fixation
element therein at a user-selected angle relative to its central axis, and wherein an angle
between the first and second longitudinal axes ranges from between 100 and 130 degrees;

and

an extension portion extending from a longitudinal edge of the first portion so
that, when the plate is positioned along the desired portion of the bone, the extension
portion extends toward an inferior surface of the bone, the extension portion including a

bone fixation element receiving opening extending therethrough.

The plate of claim 1, wherein the extension portion includes a reduced-thickness portion

between the first portion and the bone fixation element receiving opening.

The plate of claim 1, wherein the first and second portions are connected to one another

via a first connecting portion for providing support to a portion of the bone through

11
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which a fracture extends.

4. The plate of claim 1, further comprising a third portion extending along a third

longitudinal axis from a first end connected to the second end of the second portion to a
second end, the third longitudinal axis being angled relative to the second longitudinal
axis such that, when the plate is in the desired position along the bone, the third portion
extends parallel to a portion of the superior surface of a tuberosity of the bone, the third
portion including a plurality of third openings extending therethrough from the first
surface to the second surface, each of the third openings configured to receive a bone

fixation element therein at a user-selected angle relative to a central axis thereof.

5. The plate of claim 4, wherein an angle between the second and third longitudinal axes

ranges from between 100 and 140 degrees.

6. The plate of claim 1, wherein the first openings extend through the first portion along the

first longitudinal axis such that the first openings are substantially aligned therealong.
7. The plate of claim 1, wherein two or more of the second openings extend through the
second portion along the second longitudinal axis such that the two or more second

openings are substantially aligned therealong.

8. The plate of claim 6, wherein a second opening closest to the second end of the second

portion is offset from the second longitudinal axis.

9. The plate of claim 1, wherein the second end of the second portion is tapered to facilitate

insertion through a small skin incision.

10.  The plate of claim 4, wherein the second end of the third portion is tapered to facilitate
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insertion through a small skin incision.

11.  The plate of claim 4, wherein the second and third portions are connected to one another
via a second connecting portion including a bone fixation element receiving opening
extending therethrough.

12.  The plate of claim 1, further comprising a plurality of scallops along a longitudinal edge

of the second portion, the scallops sized and shaped to receive a portion of a bone

fixation element therein.
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