wO 2015/100304 A 1[I I 0000 YO RO

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/100304 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

2 July 2015 (02.07.2015) WIPOIPCT
International Patent Classification:
A61B 17/80 (2006.01)
International Application Number:
PCT/US2014/072108

International Filing Date:
23 December 2014 (23.12.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/920,352 23 December 2013 (23.12.2013) US

Applicant: SMITH & NEPHEW, INC. [US/US]; 1450
Brooks Road, Memphis, TN 38116 (US).

Inventor: BAKER, Charles, R.; 9672 Cutter Lane, Lake-
land, TN 38002 (US).

Agents: SCHEPERS, Brad, A. et al.; Krieg Devault LLP,
One Indiana Square, Suite 2800, Indianapolis, IN 46204

(US).
Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(84)

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(34

Title: DISTAL RADIUS PLATE

(57) Abstract: A bone plate fixation system for fixation of the distal radius bone includes a bone plate having an elongate shatt por -
tion and a triangular-shaped head portion, with each portion defining a number of bone screw openings extending therethrough for
receipt of bone screws. The triangular-shaped head portion may define an elongate visualization window having a window length ex-
tending across a width of the bone plate. At least some of the openings include flexible tins protruding radially inward into the open-
ing and deflectable by the head of a bone screw to retain the bone screw in position within the opening, in one embodiment, the bone
plate has an outer perimeter that is substantially symmetrical relative to a longitudinal axis of the bone plate. In another embodiment,
the elongate shaft portion includes an elongate slot having a length extending along the longitudinal axis. In a further embodiment,
the triangular-shaped head portion includes an elongate aperture having a length extending along the longitudinal axis.
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DISTAL RABIUS PLATE

CROSS REFERENCE TO RELATED APPLICATIONS
[601] This application claims the benefit of U.S. Provisional Application No.
61/920,352 filed December 23, 2013, the contents of which are incorporated herein by reference

in their entirety,

FIELD OF THE INVENTION
(002} The present invention relates generally to orthopedic plates, and more

particularly but not exclusively relates to orthopedic distal radius plates.

BACKGROUND
{0037 Bone plate fixation systems for repairing bone fractures are commenly used ina
variety of orthopedic applications, These fixation systems inchude bone plates that may be
provided in many shapes, sizes and configurations. In cases where a bone is severely
comminuted or if bone segments are missing, the use of a bone plate fixation system promotes
healing of the fracture by providing a rigid fixation or support structure between the bone and the
plate. In some instances, the bone plate fixation system is designed for use in freating a
particular type of bone or a specific portion or region of a bone, and may also be provided with
specific structures and/or features that facilitate treatment of the bone and provide the necessary
support and stabilization to facilitate healing.
10041 There remains a need for an improved bone plate fixation system for treatment of
the distal radins bone. The present invention addresses this need and provides other benefits and

advantages in a novel and non-obvious manner.

SUMMARY
{005} While the actual nature of the invention covered herein can only be determined
with reference to the claims appended hereto, certain forms of the invention that are

characteristic of the embodiments disclosed herein are described briefly as follows.
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{0061 In general, a novel orthopedic bone plate is provided which presents a stable
connection between the bone plate and the distal radivs bone, and which includes structures and
features that facilifate treatment of the bone to provide support and stabilization to facilitate
healing.

{007} In one form of the invention, a bone plate fixation system is provided which
includes a plurality of bone screws, each including a screw head and a threaded shank extending
from the screw head and adapted for anchoring within bone, and a bone plate extending along a
central longitudinal axis and having a plate body defining an outer perimeter that is substantially
symmetrical relative to the longitudinal axis, the plate body including an elongate shaft portion
and a triangular-shaped head portion extending from the elongate shaft portion. The plate body
includes a number of bone screw openings exiending therethrough, each having an inner surface
and a plurality of flexible fins integrally connected to and protruding radially inward from the
inner surface. The plurality of flexible fing are deflectable by the screw head of one of the bone
screws inserted into a corresponding one of the bone screw openings to retain the bone screw in
position within the corresponding opening relative to the plate body. The elongate shaft portion
of the plate body includes a first plurality of the bone screw openings and an clongate slot having
a slot length extending along the longitudinal axis. The triangular-shaped head portion of the
plate body includes a second plurality of the bone screw openings and at least one fastener
opening extending therethrough that does not include the plurality of flexible fins, The
triangular-shaped head portion further includes an elongate visnalization window extending
therethrough and having a window length extending in a direction transverse to the longitudinal
axis of the plate body.

[D08] In one embodiment of the bone plate fixation system, the screw head of at least
some of the plurality of bone screws includes an exiernal thread adapted to engage with the
plurality of flexible fins of a corresponding one of the bone screw openings. In another
embodimert, the plurality of flexible fins provide each of the plurality of bone screw openings
with a star-shaped configuration.

[GG9] In another embodiment, the triangular-shaped head portion of the plate body
further includes an elongate aperture extending therethrough. In a further embodiment, the
elongate aperture has an aperture length extending generally parallel with the longitudinal axis.

In one variation, the aperture length of the elongate aperture in the triangular-shaped head
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portion extends in a direction substantially parallel with the slot length of the elongate slot in the
elongate shaft portion. In yet another embodiment, the elongate slot in the elongate shaft portion
is centered along the longitudinal axis and the elongate aperture in the triangular-shaped head
portion is laterally offset from the longitudinal axis, In still another embodiment, the elongate
slot in the elongate shaft portion has a slot width and the elongate aperture in the triangular-
shaped head portion has an aperture width that is less than the slot width, In still vet another
embodiment, the bone plate fixation system {urther includes a K-wire or pin positioned within
and extending through the elongate aperture and adapted for anchoring in the bone.

{30161 In a further embodiment, the elongate visualization window is centered along the
longitudinal axis and has a shape that is substantially symmetrical relative to the longitudinal
axis. In another variation, the elongate visualization window has a window length extending in a
direction substantially perpendicular to the longitudinal axis. In yet another variation, the
elongate visnalization window has a trapezoidal shape. In still another variation, the elongate
visualization widow remains unobstructed when the plate body is attached to the bone to provide
direct visualization of a portion of the bone through the plate body. In a further variation, the
elongate visualization window is defined by a pair of substantially parallel bases extending along
the window length, and a pair of non-parallel legs that extend substantially parallel with
corresponding peripheral side surfaces defined by the triangular-shaped head portion of the plate
body.

(0011 In a further embodiment, the elongate slot in the elongate shaft portion of the
plate body and the at least one {astener opening in the triangular-shaped head portion are each
centered along the longitudinal axis. In another embodiment, a first plurality of the bone screw
openings in the triangular-shaped head portion are arranged substantially symmetrical relative to
the longitudinal axis, and the second plurality of the bone screw openings in the elongate shaft
portion are each substantially centered along the longitudingl axis. In yet another embodiment,
the first plurality of the bone screw openings in the triangular-shaped head portion are sized,
shaped and configured substantially identical to the second plurality of the bone screw openings
in the elongate shaft portion. In a further embodiment, the elongate shaft portion of the plate
body includes three or more of the bone screw openings. In still yet another embodiment, the
triangular-shaped head portion has a convex distal end surface that is substantially centered

relative to the longitudinal axis,
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100121 In another form of the invention, a bone plate fixation system is provided which
includes a plurality of bone screws that each have a screw head and a threaded shank extending
from the screw head and adapted for anchoring within bone, and a bone plate extending along a
longitudinal axis and having a plate body including an elongate shaft portion and a triangular-
shaped head portion extending from the elongate shafl portion. The plate body includes a
number of bone screw openings extending therethrough and each having an inner surface and a
plurality of flexible fins integrally connected to and protruding radial inward from the inner
swrface. The plurality of flexible fins are deflectable by the screw head of one of the bone
screws inserted into a corresponding one of the bone screw openings to retain the bone screw in
position within the corresponding opening relative to the plate body. The elongate shafi portion
of the plate body includes a first plurality of the bone screw openings and a first elongate siot
having a slot length extending generally parallel with the longitudinal axis. The triangular-
shaped head portion of the plate body includes a second plurality of the bone screw openings and
a second elongate slot having a slot length extending generally parallel with the longitudinal
axis. The triangular-shaped head portion further includes an elongate visualization window
extending therethrough and having a window length extending in a direction transverse io the
fongitudinal axis of the plate body.

10013} In one embodiment of the bone plate fixation system, the first elongate slot in the
elongate shaft portion is centered along the longitudinal axis, and the second elongate slot in the
riangular-shaped head portion is laterally offset from the longitudinal axis. In another
embodiment, the first elongate slot in the clongate shaft portion has a first slot width and the
second elongate slot in the triangular-shaped head porfion has a second slot width that is less
than the first slot width, In yet another embodiment, the bone plate fixation system further
includes a fasiener extending through the first elongate slot in the elongate shaft portion and
adapted for anchoring within the bone, and a K-wire or pin extending through the second
elongate slot in the triangular-shaped head portion and adapted for anchoring within the bone. In
still another embodiment, the plate body defines an outer perimeter that is substantially
symretrical relative to the fongitudinal axis,

10014} In another embodiment, the screw head of at least some of the plurality of bone
screws includes an external thread engaged with the plurality of flexible fins of a corresponding

one of the bone screw openings. In vet another embodiment, the plurality of flexible fins provide
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each of the plurality of bone screw openings with a star-shaped configuration. In a further
embodiment, the elongate visualization widow remains unobstructed when the plate body i3
attached to the bone to provide direct visualization of a portion of the bone through the plate
body. In a further variation, the elongate visualization window is defined by a pair of
substantially parallel bases exiending along the window length, and a pair of non-parallel legs
that extend substantially parallel with corresponding peripheral side surfaces defined by the
triangular-shaped head portion of the plate body.

{0015} In a further embodiment, a first plurality of the bone screw openings in the
{riangular-shaped head portion are arranged substantially symmetrical relative to the longitudinal
axis, and a second plurality of the bone screw openings in the elongate shaft portion are each
substantially centered along the longitudinal axis. In another embodiment, the first plurality of
the bone screw openings in the {riangular-shaped head portion are sized, shaped and configured
substantially identical to the second plurality of the bone screw openings in the elongate shaft
portion. In still another embodiment, the iriangnlar-shaped head portion has a convex distal end
surface that is substantially centered relative o the longitudinal axis.

{0016] It is one object of the present invention to provide an improved orthopedic distal
radius plate. Further embodiments, forms, features, aspects, benefits, objects, and advantages of

the present invention will become apparent from the detailed description and figures provided

herewith.
BRIEF DESCRIPTION OF THE DRAWINGS
100171 FIG. 1 is a perspective view of an orthopedic distal radius plate according to one

form of the present inveuntion.

{0018} FIG. 2 is a top plan view of the orthopedic distal radius plate of FIG. 1.
{0019} FIG. 3 is a distal end view of the orthopedic distal radius plate of FIG. 1.

DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS
[0020] For the purpose of promoting an understanding of the principles of the present
invention, reference will now be made 1o the embodiments tllusirated in the drawings and
specific language will be used to describe the same. It will nevertheless be understood that no

Himitation on the scope of the invention is hereby intended. Auny alterations and further
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modifications in the described embodiments, and any further applications of the principles of the
invention as described herein are contemplated as would normally occur to one skilled in the art
to which the invention relates.

(00211 The following descriptions and illustrations of non-limiting embodiments of the
present invention are exemplary in nature, it being understood that the descriptions and
illusirations related thereto are in no way intended to Hmit the inventions disclosed herein and/or
their applications and/or uses.

[06022] The bone plate fixation system disclosed herein provides a stable connection
between a bone and a bone plate using a plurality of fasteners that permit different angles to be
obtained between the bone plate and the fastener, The fasteners also lock into the bone plate to
prevem or at least inhibit fastener back out. While fastener receiving openings in the bone plate
are located in fixed positions, the angle variability allows the surgeon to reach denser areas of
bone or capture bone fragments that are in irregular positions such as, for example, in cases of
severe fractures with highly fragmented bones. The bone plate fixation sysiem also allows the
surgeon to choose the angle at which the screw is inserted through, and rigidly affixed in, an
opening in the plate. Moreover, the bone plate fixation system allows a surgeon to divect a
fastener toward a bone fragment that is not necessarily located along the axis of the opening in
the plate. The system also provides flexibility in the placement of the plate in relation to the
bone fracture, and allows the surgeon to choose the angle at which the fastener is inserted into
the plate, which in turn leads to better tailoring of the system to the specific nature and
characteristics of the bone and bone fracture being treated.

{00233 Referring to FIGS. 1-3, shown therein is a bone plate fixation system 10
according to one form of the invention that generally includes a bone plate 12 and a phurality of
bone anchors 14 that are configured to securely anchor the bone plate 12 10 a bone. In the
illustrated embodiment of the invention, the bone plate 12 is configured for {ixation of fractures,
non-unions and osteotomies of the radius bone, and more particularly the distal radius bone,
However, it should be understood that the bone plate 12 may be configured for use in association
with other orthopedic surgeries or procedures associated with other bones or joints requiring
fixation in addition to the distal radius bone.

[0024] In the illusirated embodiment, the bone anchors 14 are configured as bone screws

having a head portion 16 configured for engagement with the bone plate 12 and a threaded shank
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portion 18 configured for anchoring within bone. In one embodiment, the head portion 16
includes at least one anti-back out feature or external thread 17 that engages a portion of the bone
plate 12 to prevent or inhibit displacement or back out of the bone anchor 14 from the bone plate
12. As will be described in further detail below, the anti-back out feature or external thread 17 is
adapted to engage, associate with, or otherwise cooperate with fins or projections that extend
radially inward into bone screw openings in the bone plate 12, In some embodiments, the anti-
back out feature 17 may be provided as a continuous ridge or a non-continuous ridge, and may
comprise a portion of a revolution, one complete revolution, multiple revolutions, a single lead,
or multiple leads. Additionally or alternatively, the head portion 16 of bone screw 14 may
include other features or elements that engage with and/or seat within corresponding features of
the bone plate 12 to prevent or inhibit displacement or back out of the bone anchor 14 from the
bone plate 12. For example, the head portion 16 may be provided with a series of dimples,
ridges, bumps, textured areas, or any other surface features that engage with features of the bone
plate 12, Additionally, the head portion 16 may be provided with a tool-receiving opening or
recess that is sized and configured to receive a distal end of a driver instrument to drive the bone
screw 14 into engagement with bone. The threaded shank portion 18 is provided with an
external thread 19 configured for engagement with bone or bone tissue to anchor the bone screw
14 {(and the bone plate 12) to the bone. In some embodiments, the external thread 19 formed
about and extending along the shank portion 18 is courser (i.e., has a greater pitch) relative to the
external thread 17 formed about the head portion 16. Additionally, the distal end of threaded
shank 18 may be fluted or may include another type of cutting element to provide the bone screw
14 with self~tapping or self-drilling capabilities.

{0025} Although the bone anchors 14 are illustrated and described as bone screws, it
should be appreciated that other types and configurations of bone anchors or fasteners are also
contemplated for use in association with the bone plate 12 to secure the bone plate 12 to the
underlying bone. For example, in other embodiments of the bone anchors 14, the shank portion
18 may be provided as a smooth, non-threaded shank such as, for example, a pin or peg. Gther
embodiments of the bone anchors 14 are also conternplated where the head portion 16 is smooth
and is not provided with an anti-back out feature or external thread 17. Additionally, it should be
understood that the bone anchors 14 may be made out of any suitable biocompatible material

including, for example, biocompatible metallic materials such ags stainless steel or titantum.
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However, it should alse be understood that the boue anchors 14 may be formed of other suitable
materials including other metallic materials, ceramic materials, corposite materials, and
resorbable or non-resorbable plastic or polymeric materials,

(6026} In the iHlustrated embodiment, the boune plate 12 includes a plate body 20
extending along a central longitudinal axis L and generally including an clongate shaft portion 22
and a triangular-shaped head portion 24 extending from the elongate shaft portion 22. The plate
body 20 may be formed of any suitable material having appropriate strength, manufacturability,
autoclavability, and other desired performance characteristics, Suitable materials include, for
example, titanium, stainless steel, cobalt chrome, polyetherctherketone (PEEK), polyethylene,
ultra high molecular weight polyethylene (UHMWPE), resorbable polylaciic acid (PLA),
polyglyeolic acid (PGA), combinations or alloys of such materials, or any other appropriate
material that has sufficient strength to provide fixation to the bone while also having sufficient
blocompatibility for implantation within the body,

{0627} In the illustrated embodiment, the plate body 20 defines an outer perimeter 26 that
is substantially symmetrical relative to the longitadinal axis L, and also includes an upper plate
surface 28 and a lower bone engagement surface 30 that is shaped and configured to generally
conform to the outer surface of the underlying bony structure (i.c., the distal radius bone and/or
the radial head). In one embodiment, the lower bone engagement surtace 30 may have an
arcuate or curved shape that generally conforms with the outer contour of the underlying bone.
Additionally, the lower bone engagement surface 30 may have a convex curvature and/or a
concave curvature, As illustrated in FIG, 3, in the illustrated embodiment of the plate body 20,
the lower bone engagement surface 30 of the triangular-shaped head portion 24 is provided with
a convex curvature 32 and one or more concave curvatures 34a, 34b located on either side of the
convex curvature 32, Although the curvatures 32 and 34a, 34b are illustrated as extending along
a width of the plate body 2¢ (i.e., in a direction generally perpendicular to the longitudinal axis
L}, it should be appreciated that the lower bone engagement surface 30 may be provided with
curvatures that extend generally along a length of the plaie body 20 (i.e,, in a direction along the
longitudinal axis L), Additioually, in the illustrated embodiment, the plate body 20 includes a
proximal end surface 36 having a convex profile or curvature, and a distal end surface 38 also
having a convex curvature or profile, and with the convex profiles of the end surfaces 36, 38

each being substantially centered relative fo the longitudinal axis L and generally symmetrical
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relative to the longitudinal axis L. As should be appreciated, the symmetrical shape and
configuration of the plate body 20 allows the same bone plate 12 to be used for right-side and
left-side applications.

(00281 In one embodiment, the bone plate 12 combines features of polyaxial fixation
with a low profile and lower bone engagement surface contouring that enables the plate body 20
to conform closely to the underlying bone. The lower surface contouring not only minimizes
prominence of the plate body 20 (and therefore reduces potential for soft tissue irritation), but
also facilitates fracture reduction and stabilization by allowing, if desived, mid-portions of the
plate body o be compressed to bone to achieve a buttressing effect. This effect helps, among
other things, to resist torque and bending during fracture healing. Once securely fixed in place
using such compression technigues, the plate body produces a butiress effect to the fracture site
to help prevent logs of reduction and enhance overall fracture fixation. Lower surface contouring
also allows additional screw convergence in metaphyseal areas of the bone.

{0029} In the tlusirated embodiment, the plate body 20 includes a number of bone screw
openings 40 exiending through the thickness of the plate from the upper plate swrface 28 to the
lower bone engagement surface 30. The bone screw openings 40 are each configured to receive
a corresponding one of the bone screws 14 therethrough which in turn extend into bone to
securely anchor the plate body 20 to the bone. Each of the bone screw openings 40 has an inner
surface 42 and a plurality of flexible fins 44 integrally counected to and protruding radially
inward from the inner surface 42. The primary purpose of fins 44 is to engage the anti-back out
feature or external thread 17 on the head portion 16 of the bone screw 14 in order fo secure the
bone screw 14 at a desired position and at a desived angle relative to the plate body 20.

10030 As opposed to threaded bone screw openings which rigidly engage threads
formed along a screw head and limit the surgeon’s ability to angle the bone screw relative to the
ceniral axis of the threaded opening, the flexible fins 44 engage the anti-back out feature or
external thread 17 on the head portion 14 and are structured to allow a degree of angulation of
the bone screw 14 relative to the central axis of the bone screw opening 40. In one embodiment,
the flexible fins 44 are deflectable or otherwise deformed by the head portion 16 of the bone
screw 14 when the bone screw 14 is inseried into and driven through a corresponding one of the
bone screw opemngs 40. As should be appreciated, the flexible fins 44 retain the bone screw 14

in position within the corresponding bone screw opening 40 relative to the plate body 20 to
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prevent or otherwise inhibit the bone screw 14 from loosening and/or backing out of the opening
40. As the external thread 17 of the bone screw head portion 16 begins to contact the flexible
fins 44, the fins 44 engage the external thread 17 1o hold the bone screw 14 in place at a desired
angle and a desired position, even at angles that are angular offset (i.e., non-parallel) from the
ceniral axis of the bone screw opening 40. Engagement between the fins 44 and the external
thread 17 securely affizes the bone screw 14 in position relative to the bone plate 12 at a desired
position and insertion angle.

{0031] in one embodiment, the flexible fins 44 are integrally connected {o and protrude
radially inward from the inner surface 42 of the bone screw openings 40. In another
embodiment, the flexible fins 44 have a thickness that varies in radial direction, and more
specifically have a thickness that tapers from a maximum thickness adjacent the inner surface 42
of the opening 40 to a minimum thickness at a terminal end of the fin 44. In a further
embodiment, the bone screw openings 40 each have a relatively jagged or undulating inner
circumference formed by the inwardly protruding fins 44, and concavities or indentations are
formed between adjacent pairs of the fins 44 which extend to a location adjacent the inner
surface 42 of the openings 40. Additionally, the fins 44 have a generally round configurations
wherein the fins 44 define convex profrusions extending inwardly into the openings 40. In still
other embodiments, the fins 44 may be provided in more than one layer (i.e., at more than one
level or depth) within the openings 40. The fins 44 may also be provided with a circular shape, a
trapezoidal shape, an oval shape, a rectangular shape, a rhomboid shape, a diamond shape, a
triangular shape, or other suitable shapes or configurations. The sides or edges of the fins 44
may taper inwardly, outwardly, or may be generally parallel with one another. In some
embodiments, each of the bone screw opening 40 are provided with five of the flexible fins 44
protruding radially inward from the nner surface 42, However, it should be understood that the
bone screw openings 40 may be provided with one, two, three, four, or six or more of the flexible
fins 44. In one embodiment, the flexible fins 44 provide each of the bone screw openings 40
with a star-shaped configuration. However, other shapes and configurations of the bone screw
openings 40 and/or the flexible fins 44 are also contemplated, examples of which are described
in commenly-owned U.8. Publication No. 2012/0323284 and commonly-owned U8, Publication

No. 2013/0172943, the contents of which are incorporated herein by reference in their entirety.
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{0032} In the illusirated embodiment, the elongate shafi portion 22 of the plate body 20
includes a first plurality or grouping of the bone screw openings 40, and may also include an
clongate slot 50 having a slot length /; exiending generally along the longitudinal axis L., and a
slot width w, exiending across a width of the shaft portion 22 transverse to the longitudinal axis
L. (FIG. 2}. As should be appreciated, the clongate slot 50 is sized for receipt of a bone screw
therethrough, with the shank portion of the bone screw anchored within the bone and the head
portion of the bone screw positioned within a countersunk region 52 of the elongate slot 50, with
the countersunk region 52 opening onto the upper surface 28 of the plate body 20. As should be
further appreciated, the bone screw 14 may be displaced along the slot length /; of the elongate
slot 50 during compression of a bone fracture and prior to terminal/definitive tightening of the
bone screw 14. The elongate shaft portion 22 may also be provided with at least one additional
aperture 54 that is sized for receipt of a pin, an elongate shaft, or a K-wire to provisionally attach
the bone plate 12 to the bone prior to anchoring of the bone plate 12 to the bone via the bone
screws 14,

100337 Additionally, in the illusirated embodiment, the triangular-shaped head portion 24
of the plate body 20 inchudes a second plurality or grouping of the bone screw openings 40, and
may also include an elongate aperture or slot 60 (also referred to herein as “second elongate
slot”} extending therethrough. In one embodiment, the elongate aperture 60 has an aperiure
length /, extending generally along the longitudinal axis L, and an aperture width w, extending
across g width of the triangular-shaped head portion 24 transverse to the longitudinal axis L.
(FIG. 2). In another embodiment, the aperture length /, of the elongate aperture 60 in the
triangular-shaped head portion 24 extends in a direction substantially parallel with the slot length
/; of the elongate slot 50 in the elongate shaft portion 22. In vet another embodiment, the
elongate slot 50 in the clongate shaft portion 22 is centered along the longitudingl axis L, and the
elongate aperture 60 in the triangular-shaped head portion 24 is laterally offset from the
longitudinal axis L. In still another embodiment, the aperture width w, of the elongate aperture
64 in the triangular-shaped head portion 24 is less than the slot width w, of the elongate slot 50 in
the elongate shaft portion 22. In some embodiment, the elongate aperture 60 is sized for receipt
of a K-wire or attachment pin extending therethrough and adapted for anchoring in the bone. As
should be appreciated, the K-wire or attachment pin may be displaced along the aperture length

i, of the elongate aperture 60 during compression of a bone fracture and prior {6 secure
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engagement of the plate body 20, and more particularly the triangular-shaped head portion 24, to
the bone.

10034] In a further embodiment, the triangular-shaped head portion 24 may include at
feast one fastener opening 62 extending therethrough that does not include the flexible fins 44 or
other types or configurations of anti-back out features. The fastener opening 62 can be
configured, for example and without limitation, to engagingly receive an orthopedic tnstrument
or device such as a drill guide, an insertion instrument or tool, or other types of device and/or
insiraments that are used in association with implantation of the bone plate 12 and engagement
of the bone plate 12 to the bove. The fastener opening 62 may be provided with a counter bore
64 to facilitate engagement of the instrument, tool or device with the plate body 20.

{00357 In another embodiment, the triangular-shaped head portion 24 may further include
an elongate visualization window 66 extending therethrough. In the ilustrated embodiment, the
elongate visualization window 66 is generally centered along the longitudinal axis L and has a
shape that is substantially symmetrical relative to the longitudinal axis L. In another
embodiment, the elongate visualization window 66 has a window length /,, that exiends ina
direction transverse to the fongitudinal axis L, and preferably in a divection substantially
perpendicular to the longitudinal axis L. (FIG. 2). In still another embodiment, the elongate
visualization window 66 has a trapezoidal shape, In vet another embodiment, the elongate
visualization window 66 is defined by a pair of substantially parallel bases 66a, 66b extending
along the window length /,,, and a pair of not-parallel legs 66¢, 66d that extend substantially
parallel with corresponding peripheral side surfaces 37a, 37b of the triangular-shaped head
portion 24 of the plate body 20. However, other shapes and configurations of the visualization
window 66 are also contemplated including, for example, a rectangular shape, an oval shape, a8
diamond shape, or other suitable shapes that provide direct visualization of the bone that would
otherwise be covered by the bone plate 12, and more particularly the triangular-shaped head
portion 24 of the plate body 20 adjacent the radial head of the distal radius. The elongate
visualization window 66 preferably remains unobstructed when the plate body 20 is attached to
the bone to provide direct visualization of a portion of the bone located beneath the plate body
20,

100361 I still yet another embodiment, the triangular-shaped head portion 24 may

include at least one additional pin-receiving aperture 68 sized for receipt of a pin, an elongate
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shafl, or a K-wire to provisionally attach the bone plate 12 to the bone prior to anchoring of the
bone plate 12 to the bone via the bone serews 14, In the illustrated embodiment, the triangular-
shaped head portion 24 includes a pair of the pin-receiving apertures 68a, 68b positioned on
opposite sides of the longitudinal axis L near the convex distal end surface 38 of the plate body
20.

30371 In the iHlustrated embodiment of the plate body 20, the elongate slot 50 in the
elongate shaft portion 22 and the at least one fastener opening 62 in the triangular-shaped head
portion 24 are each centered along the longitudinal axis L. Additionally, in the illustrated
embodiment, the first plurality or grouping of the bone screw openings 40 in the triangular-
shaped head portion 24 of the plate body 20 are arranged substantially symmetrical relative to
the longitudinal axis L, and the second plurality or grouping of the bone screw openings 40 in the
elongate shaft portion 22 of the plate body 20 are each substantially centered along the
longitudinal axis L. As should be appreciated, the symimetrical layout of the bone screw
openings 40 in the plate body 20 allows the same bone plate 12 to be used for right-side and lefi-
side applications,

{0038} In a further embodiment of the plaie body 20, the first plurality or grouping of the
bone screw openings 40 in the riangular-shaped head portion 24 are sized, shaped and
configured substantially identical to the second plurality or grouping of the bone screw openings
40 in the clongate shaft portion 22 such that cach of the bone screw openings 40 may receive
bone screws 14 of the same type and general size,

(00397 In still another embodiment of the plate body 20, the elongate shaft portion 22 of
the plate body 20 includes two or more of the bone screw openings 40, and the triangular-shaped
head portion 24 includes a greater number of the bone screw openings 40 compared io the
elongate shaft portion 22. In one specific embodiment, the elongate shaft portion 22 includes
three of the bone screw openings 40, and the iriangular-shaped head portion 24 includes at least
four of the bone screw openings 40. In another specific embodiment, the triangular-shaped head
portion 24 includes six of the bone screw openings 40 that are symmetrically arranged relative to
the longitudinal axis L. of the plate body 20.

0040} Although a particular type and configuration of the bone plate 12 has been
illustrated and described herein, it should be understood that other types and configurations of

bone plates are also contemplated. For exanple, other types and configurations of plates are
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contemplated for use in association with bone other than the distal radius bone. Additionally,
other shapes and confipurations of openings or apertures extending through the bone plate 12 are
also contemplated. For example, the bone plate 12 may be provided with openings or apertures
that are smooth or threaded, substantially round, substantially oval, slotted, or having any other
suitable shape or configuration.

100411 While the systems and devices disclosed herein have been described for use in the
treatment of the distal radius bone, it should be understood thai the disclosed systems and
devices may also be used in association with the treatment of other bones or bony structures. In
reading the claims, words such as “a”, “an”, “at least one”, and “at least a portion” are not
intended to limit the claims to only one item unless specifically stated to the contrary.
Additionally, when the language “at least a portion” and/or “a portion” is used, the claims may
include a portion and/or the entire item unless specifically stated o the contrary. Fuorthermore,
when the term “distal” is used with respect to a structure, the term refers to the far end of the
structure, and when the term “proximal” is used with respect o a structure, the term refers to the
near end of the structure.

{60421 Various changes and modifications to the described embodiments described
herein will be apparent to those skilled in the art, and such changes and modifications can be
made without departing from the spirit and scope of the invention and without diminishing its
intended advantages. Additionally, while the invention has been illustrated and described in
detail in the drawings and foregoing description, the same is to be considered itlustrative and not
restrictive in character, it being understood that only selecied embodiments have been shown and
described and that all changes, equivalents, and modifications that come within the scope of the

inventions described herein or defined by the following claims are desired to be protected.
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WHAT I8 CLAIMED IS:
i. A bone plate fixation system, comprising:

a plurality of bone screws each including a screw head and a threaded shank extending
from said screw head and adapted for anchoring within bone; and

a bone plate extending along a central longitudinal axis and having a plate body defining
an outer perimeter that is substantially symmetrical relative to said longitudinal axis, said plate
body including an elongate shaft portion and a triangular-shaped head portion extending from
said elongate shaft portion;

wherein said plate body includes a number of bone screw openings extending
therethrough and each having an inner surface and a plurality of flexible fins integrally
connected to and protruding radiaily inward from said inmer surface, wherein said plurality of
flexible fins are deflectable by said screw head of one of said bone screws inserted into a
corresponding one of said bone screw openings to retain said one of said bone screws in said
corresponding one of said bone screw openings relative to said plate body;

wherein said elongate shaft portion of said plate body includes a first plurality of said
bone screw openings and an elongate slot having a slot length extending along said longitudinal
axis; and

wherein said triangular-shaped head portion of said plate body includes a second plurality
of said bone screw openings and at least one fastener opening exiending therethrough that does
not include said plurality of flexible f{ins, said {riangular-shaped head portion further including an
clongate visualization window extending therethrough and having a window length extending in

a direction transverse to said longitudinal axis.

2. The bone plate fixation system of claira 1, wherein said screw head of at least
sorne of said plurality of bone screws includes an external thread adapted to engage with said
plurality of flexible fins of a corresponding one of satd bone screw openings.

3. The bone plate fixation system of claim I, wherein said plurality of flexible fins

provide each of said plurality of bone screw openings with a star-shaped configuration,
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4. The bone plate fixation system of claim 1, wherein said trlangular-shaped head

portion of sald plate body further includes an elongate aperture extending therethrough,

5. The bone plate fixation system of clairn 4, wherein said elongate aperture has an

aperture length extending generally parallel with said longitudinal axis.

6. The bone plate fixation system of claim 5, wherein said aperture length of said
elongate aperture in said triangular-shaped head portion extends in a direction substantially

parailel with said slot length of said elongate slot in said elongate shaft portion.

7. The bone plate fixation system of claim 4, wherein said elongate slot in said
elongate shaft portion is centered along said longitudinal axis; and
wherein said elongate aperture in said triangular-shaped head portion is laterally offset

from said longitudinal axis.

8. The bone plate fixation system of claim 4, wherein said elongale siot in said
elongate shaft portion has a slot width; and

wherein said elongate aperture in said triangular-shaped head portion has an aperture
width that is less than said slot width,

Q. The bone plate fixation system of claim 4, further comprising a K-wire or pin
positioned within and extending through said elongate aperture and adapted for anchoring in the

bone.

10.  The bone plate fixation system of claim 1, wherein said elongate visualization
window is centered along said longitudinal axis and has a shape that is substantially symmetrical

relative to said longitudinal axis.

t1.  The bone plate fixation system of ¢claim 1, wherein said elongate visualization
window has a window length extending in a direction substantially perpendicular to said

longitudinal axis.
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12, The bone plate fixation system of claim 1, wherein said elongate visualization
window has a trapezoidal shape.
13, The bone plate fixation system of claim 12, wherein said elongate visualization

window is defined by a pair of substantially parallel bases extending along said window length,
and a pair of non-paraliel legs that extend substantially parallel with corresponding peripheral

side surfaces defined by said triangular-shaped head portion of said plate body.

14.  The bone plate fixation system of claim 1, wherein said elongate visualization
widow remains unobstructed when said plate body is attached to the bone to provide direct
visnalization of a portion of the bone through said plate body.

15.  The bone plate fixation system of claim 1, wherein said elongate slot in said
elongate shaft portion and said at least one fastener opening in said triangular-shaped head

portion are each centered along said longitudinal axis.

16.  The bone plate fixation system of claim 1, wherein said first plurality of said bone
screw openings in said triangular-shaped head portion are arranged substantially symmetrical
refative to said longitudinal axis, and wherein said second plurality of said bone screw openings

in said elongate shaft portion are each substantially centered along said longitudinal axis.

17.  The bone plate fixation system of claim 1, wherein said first plurality of said bone
screw openings in said triangular-shaped head portion are sized, shaped and configured
substantially identical {0 said second plurality of said bone screw openings in said elongaie shafi

portion.

18, The bone plate fixaiion system of claim 1, wherein said elongate shaft portion of

said plate body includes three or more of said bone screw openings.
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19 The bone plate fixation system of claim 1, wherein said triangular-shaped head
portion has a convex distal end surface that is substantially centered relative 1o said longitudinal

AXiS.

20. A bone plate fixation system, comprising:

a plurality of bone screws each including a screw head and a threaded shank extending
from said screw head and adapted for anchoring within bone; and

a bone plate extending along a longitudinal axis and having a plate body including an
elongate shaft portion and a triangular-shaped head portion exiending from said elongate shaft
portion;

wherein said plate body includes a number of bone screw openings exiending
therethrongh and each having an inner surface and a plurality of flexible fins integrally
connected to and protruding radial inward from said inner surface, wherein said plurality of
flexible fins are defleciable by said screw head of one of said bone screws inserted into a
corresponding one of said bone screw openings to retain said one of said bone screws in said
corresponding one of said bone screw openings relative to said plate body;

wherein said elongate shaft portion of said plate body includes a first plorality of said
bone screw openings and a first elongate slot having a slot length extending generally paraliel
with said longitudinal axis; and

wherein said triangular-shaped head portion of said plate body includes a second plurality
of said bone screw openings and a second elongate slot having a slot length extending generally
parallel with said longitudinal axis, said triangular-shaped head portion further including an
elongate visualization window extending therethrough and having a window length extending in

a direction transverse to said longitudinal axis.

21, The bone plate fixation system of claim 20, wherein said first elongate slot in said
elongate shaft portion is centered along said longitudinal axis; and
wherein said second elongate slot in said triangular-shaped head portion is laterally offset

from said longitudinal axis.
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22, The bone plate fixation system of claim 20, wherein said first elongate slot in said
elongate shaft portion has a first slot width; and
wherein said second elongate skot in said triangular-shaped head portion has a second slot

width that is less than said first slot width.

23, The bone plate fixation systewn of claim 20, further comprising:

a fastener extending through said first elongate slot in said elongate shaft portion and
adapted for anchoring within the bone; and

a K-wire or pin extending through said second elongate slot in said triangular-shaped

head portion and adapted for anchoring within the bone.

24, The bone plate fixation system of claim 20, wherein said plate body defines an

guter perimeter that is substantially symmetrical relative to said longitudinal axis,

25.  The bone plate fixation system of claim 20, wherein said screw head of at least
some of said plurality of bone screws includes an external thread engaged with said plurality of

flexible fins of a corresponding one of said bone screw openings.

26.  The bone plate fixation system of claim 20, wherein said plurality of flexible fing

provide each of said plurality of bone screw openings with a star-shaped configuration,

27.  The bone plate fixation system of claim 20, wherein said clongate visnalization

window in said triangnlar-shaped head portion of said plate body has a trapezoidal shape.

28.  The bone plate fixation system of claim 27, wherein said elongate visualization
window is defined by a pair of substantially paraliel bases extending along said window length,
and a pair of non-parallel legs that extend substautially parallel with corresponding peripheral

side surfaces defined by said triangular-shaped head portion of said plate body.
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29, The bone plate fixation system of claim 27, wherein said elongate visualization
widow remains unobstructed when said plate body is atiached to the bone to provide dirvect

visualization of a portion of the bone through said plate body.

30.  The bone plate fixation system of claim 20, wherein said first plurality of said
bone screw openings in said triangular-shaped head portion are arranged substantially
syminetrical relative to said longitudinal axis;

wherein said second plurality of said bone screw openings in sald elongate shalt portion
are cach substantially centered along said longitudinal axis; and

wherein said first plurality of said bone screw openings in said triangular-shaped head
portion are sized, shaped and configured substantially identical to said second plurality of said

bone screw openings in said elongate shaft portion.
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