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1
BONE PLATE EXTENDER AND EXTENSION
SYSTEM FOR BONE RESTORATION AND
METHODS OF USE THEREOF

BACKGROUND

A bone fracture is a condition of a bone in which at least a
portion of the bone has cracked, broken, and or fragmented.
Bone fractures can be caused in several different ways, for
instance, as a result of a high force impact, stress, or as the
result of conditions that presuppose the bones for fracturing,
such as osteoporosis, cancer, and the like. Fractures may be
closed or compound and they may be simple or multi-frag-
mentary, e.g., comminuted.

The ease and success of treatment of bone fractures often
depends on the type and location of the fracture and the tools
available for correcting the crack, break, and/or fragmenta-
tion of the bone to be treated. For instance, a closed, simple
fracture along a diaphyseal portion of a long bone may be
relatively simple to correct and therefore treat. However, a
distal fracture of the distal radius, e.g., a Colles’ fracture, due
to its location and the morphology of the bones involved, may
be difficult to correct and treat.

There are several methods for treating bone fractures, all of
which typically involve the stabilization of the bone frag-
ments. For instance, the fractured bone pieces may be
reduced, e.g., aligned, and restored to their natural position,
which position is then maintained using standard immobili-
zation techniques, such as using plaster or fiberglass casts, as
well as implanting surgical nails, screws, plates, and wires
which function to fix and hold the fractured bone together.

However, the use of casts and typical surgical nails, screws,
plates, and wires for the treatment of fractured bones have
several drawbacks. For example, casts are problematic in that
they are big, bulky and usually only allow a small degree of
motion of associated joints. Further, casts often fail to provide
adequate internal fixation, thus, resulting in pain, deformity,
and/or prolonged disability. Additionally, the use of typical
nails, screws, plates, and wires can be problematic because
these devices may be hard to apply, are not easily manipulated
s0 as to appropriately reduce and fix the bone in correct
alignment, and are not suited for reducing fragments that are
displaced from the main loci of the fracture.

The details of one or more variations of the subject matter
described herein are set forth in the description below and the
accompanying drawings. Other features and advantages of
the subject matter described herein will be apparent from the
description and drawings, and from the claims.

SUMMARY

Aspects of the present disclosure include a bone plate
extender and a bone plate extension system. The bone plate
extension system may include at least a first bone plate
extender and may additionally include a bone fixation ele-
ment and/or an additional bone plate. Accordingly, in one
aspect, the present disclosure is directed to a bone plate
extender, which bone plate extender may be affixed to a bone
portion at one end, for instance, a fractured bone portion, e.g.,
via a bone fixation element, and associated with a second
bone plate, e.g., another bone plate extender and/or a primary
bone plate, at an opposite end, so as to facilitate alignment and
stabilization of the bone and thereby correct and/or treat a
bone fracture.

For instance, in certain variations, the bone plate extender
includes an extended body. The extended body includes a
bone plate engagement portion, a bone fixation portion, and
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an intercalating portion there between. In certain variations,
the extended body or a portion thereof may be planar, and in
certain variations the extended body may be angled, curved,
or arced.

The bone plate engagement portion includes a bottom sur-
face and a top surface. In some embodiments, the top or
bottom surface may be planar or non-planar, and either sur-
face may be configured for contacting a bottom or a top
surface of an additional bone plate, e.g. a primary bone plate.
In certain variations, the bone plate engagement portion
includes an opening extending between the bottom and top
surfaces, such as an opening that may be configured for
receiving a fastener there through. In certain variations, the
bone plate engagement portion may be angled with respect to
one or more of the intercalating and/or bone fixation portions.

The bone fixation portion includes a bottom surface and a
top surface, wherein the top surface may be planar or non-
planar and the bottom surface may be configured for contact-
ing a bone portion, e.g., a displaced distal radial styloid bone
portion. In certain variations, the bone plate engagement por-
tion includes an opening extending between the top and bot-
tom surfaces, such as an opening that may be configured for
receiving a fastener there through. In certain variations, the
bone fixation portion may be angled with respect to one or
more of the intercalating and/or bone plate engagement por-
tions.

The intercalating portion includes a top surface and a bone
contacting surface. Further, the intercalating portion includes
a proximal portion including a proximal end, a distal portion
including a distal end, and an intermediary portion positioned
between said proximal and said distal portions. In certain
variations, the intercalating portion may be planar, and in
certain variations, the intercalating portion may be non-pla-
nar.

In certain variations, the top surface corresponds to a pri-
mary plane, and in certain variations, the bone contacting
surface corresponds to a primary plane. In certain variations,
the top surface or bone contacting surface includes a plurality
of planes, e.g., secondary planes, tertiary planes, etc., for
instance, where the top or bone contacting surface includes an
internal angle, curve, or arc. For example, in certain varia-
tions, the proximal portion of the intercalating portion corre-
sponds to a primary plane, the distal portion corresponds to a
secondary plane, and the primary and secondary planes are
out of plane with one another, such as where the proximal
portion may be angled with respect to the distal portion.

In certain variations, the distance between the top and
bottom surface of the proximal portion, for instance, the bone
plate engagement portion, corresponds to a first thickness. In
certain variations, the distance between the top and bone
contacting surface of the intercalating portion corresponds to
asecond thickness. In certain variations, the distance between
the top and bottom surface of the distal portion, e.g., the bone
fixation portion, corresponds to a third thickness. In certain
variations, the first, second, and third thickness are all the
same, and in certain variations, they are all different. In cer-
tain variations, at least one of the first, second, and third
thickness may be different from one or more of the other
thicknesses, for instance, in one variation, the second thick-
ness may be greater than the first and/or third thickness. In
certain variations, the intercalating portion corresponds to the
transition zone between the proximal and distal portions and
includes a thickness that gradually increases/decreases from
the proximal to the distal portions.

Further, in one aspect, the present disclosure is directed to
a bone fixation element, such as a fastener, which bone fixa-
tion element includes an extended body. In certain variations,
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the extended body includes a proximal portion including a
proximal end, a distal portion including a distal end, and an
elongate portion extending between said proximal and distal
portions. In certain variations, the proximal portion includes
a shaft, wherein the shaft includes at least one smooth region
and at least one threaded region. In certain variations, the
smooth region may be positioned between the proximal end
and the threaded region and may include a length that corre-
sponds to a thickness of a bone plate, e.g., a primary or
extender bone plate. In certain variations, the threaded region
includes locking screw threads and may include a length that
corresponds to a thickness of a bone plate, e.g., a primary or
extender bone plate. In certain variations, the proximal end
being configured for engaging a top surface of a bone plate.
The elongate portion may or may not include threading and
the distal portion may be conical in shape and tapered such
that the distal end forms a point.

Furthermore, in one aspect, the present disclosure is
directed to a method of using a bone plate extender in con-
junction with a bone plate, e.g., another bone plate extender
and/or a primary bone plate, so as to reduce a bone fracture. In
certain variations, the method includes, in any logical order,
attaching a first bone plate to a first bone portion, attaching a
bone plate extender of the subject disclosure to a second bone
portion, and attaching the bone plate extender to the first bone
plate in a manner sufficient to reduce the bone fracture. It is to
be noted that the bone plate extender may be used as a sole
bone fixation device or in conjunction with a second bone
plate. Additionally, the bone plate extender may span two
portions of the same fractured bone or portions of two differ-
ent bones.

BRIEF DESCRIPTION OF THE DRAWINGS

According to common practice, the various features of the
drawings may not be presented to-scale. Rather, the dimen-
sions of the various features may be arbitrarily expanded or
reduced for clarity. Included in the drawings are the following
figures:

FIG. 1 depicts a planar or non-angled bone plate extender
of the subject disclosure that includes an extended body,
which extended body includes a bone plate engagement por-
tion, a bone fixation portion, and an intercalating portion
there between, wherein neither of the bone plate engagement
portion or the bone fixation portion are angled with respect to
the intercalating portion or each other. FIG. 1A depicts a bone
plate extender wherein the bone plate extender includes a
single thickness. FIG. 1B depicts a bone plate extender,
wherein the bone plate engagement portion includes a first
thickness and the bone fixation portion includes a second
thickness. FIG. 1C depicts a bone plate extender, wherein the
bone fixation portion includes two recessed openings. FIG.
1D depicts a bone plate extender, wherein the bone plate
engagement portion includes a plurality of openings, e.g.,
two. FIGS. 1E and 1F depict a bone plate extender, wherein
the bone plate engagement portion includes an extended,
non-circular opening. FIG. 1G depicts a bone plate extender,
wherein the bone plate engagement portion includes a plural-
ity of openings, e.g., three. FIG. 1H depicts a planar bone
plate extender, wherein the bone plate engagement portion
includes a plurality of openings, e.g., three. FIG. 11 depicts a
non-planar bone plate extender wherein the extender body is
arced or curved.

FIG. 2 depicts a bone plate extender of the subject disclo-
sure that includes an extended body, which extended body
includes a bone plate engagement portion, a bone fixation
portion, and an intercalating portion there between, wherein
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at least one of the bone plate engagement portion, the inter-
calary portion, and/or the bone fixation portion is angled with
respect to one another so as to allow placement of the bone
plate in such a manner that the proximal and distal portions
may be in or out of plane from one another. FIG. 2A depicts
a non-planar bone plate extender, wherein the bone fixation
portion is angled with respect to a plane defined by the bottom
surface of the intercalating portion. FIG. 2B depicts a non-
planar bone plate extender, wherein the bone fixation portion
is angled with respect to a plane defined by the top surface of
the intercalating portion. FIG. 2C depicts a bone plate
extender, wherein a variety of angles between the bone plate
engagement portion and the bone fixation portion are illus-
trated. FIG. 2D depicts a non-planar bone plate extender,
wherein the distal portion of the extended body is angled with
respect to a plane defined by the top surface of the proximal
portion of the extended body. FIG. 2E depicts a non-planar
bone plate extender, wherein the distal portion of the
extended body is angled with respect to a plane defined by the
bottom surface of the proximal portion of the extended body.
FIG. 2F depicts a bone plate extender, wherein the extended
body includes a plurality of angles.

FIG. 3 depicts how the bone plate extender of FIG. 1B may
be associated with another bone plate. FIG. 3A depicts a bone
plate extender and a bone plate before the two bone plates are
aligned for coupling. FIG. 3B depicts a bone plate extender
appropriately aligned for coupling with a proximal portion of
aprimary bone plate. FIG. 3C depicts a side view of the bone
plate extender and bone plate of FIG. 3B.

FIG. 4 depicts how the bone plate extender of FIG. 1C may
be associated with another bone plate, e.g., a primary bone
plate. FIG. 4A depicts a perspective view of a bone plate
extender appropriately aligned for coupling with a proximal
portion of a primary bone plate. FIG. 4B depicts a front view
of'the bone plate extender and bone plate of F1G. 4A. FIG. 4C
depicts a slightly rotated view of the bone plate extender and
bone plate of FIG. 4A, which view emphasizes the angled
nature of the primary bone plate.

FIG. 5 depicts how the bone plate extender 1 of FIG. 11 may
be associated with another bone plate, e.g., a primary bone
plate. FIG. 5A depicts a front view of a bone plate extender
appropriately aligned for coupling with a intercalating por-
tion of a primary bone plate. FIG. 5B depicts a perspective
view of the bone plate extender and bone plate of FIG. 5B.
FIG. 5C depicts a bottom view of the bone plate extender and
bone plate of FIG. 5A, which view emphasizes the curved, or
concave nature of the primary bone plate.

FIG. 6 depicts a primary bone plate having one or a plural-
ity of bone plate extenders associated therewith. FIG. 6A
depicts a perspective view of a primary bone plate having a
plurality of bone plate extenders associated therewith,
wherein the plurality of bone plate extenders includes the
bone plate extender of FIG. 1A and the bone plate extender of
1C. FIG. 6B depicts a perspective view of a primary bone
plate having a plurality of bone plate extenders associated
therewith, wherein the plurality of bone plate extenders
includes the bone plate extender of FIG. 1C and a bone plate
extender that includes a bent bone fixation portion that
includes a plurality of hooks or teeth. FIG. 6C depicts a
perspective view of a primary bone plate having a single of
bone plate extender associated therewith, wherein the bone
plate extender includes a bent bone fixation portion that
includes a plurality of hooks or teeth. It is to be noted, that as
depicted, the bone plate extenders may be configured for
being associated with a top surface of the primary bone plate
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or the bone plate extenders may be configured so as to be able
to be associated with a bottom surface of the primary bone
plate.

FIG. 7 depicts a bone plate system that includes a primary
bone plate and the bone plate extender of FIG. 1B, which
system may be applied to one or more bone portions so as to
align, reduce, and/or stabilize a bone fracture.

FIG. 8 depicts a bone plate system that includes a primary
bone plate and a bone plate extender which system may be
applied to one or more bone portions such as a fractured and
displaced radial styloid portion. FIG. 8 A depicts a bone plate
extender affixed to a fractured and displaced bone portion as
well as a primary bone plate affixed to a non-fractured bone
portion, prior to reduction of the fractured bone portion. FI1G.
8B depicts the bone plate extender and primary bone plate of
FIG. 8A after reduction of the fractured portion.

FIG. 9 depicts a bone plate system that includes a primary
bone plate and the bone plate extender of FIG. 2E, which
system may be applied to one or more bone portions so as to
align, reduce, and/or stabilize a bone fracture.

FIG. 10 depicts a bone plate system. FIG. 10A depicts a
system that includes a primary bone plate and a bone plate
extender prior to association with respective bone portions.
FIG. 10B depicts the bone plate system after having been
applied to respective bone portions so as to align, reduce,
and/or stabilize the bone fracture. FIG. 10C depicts a bone
plate system that includes a primary bone plate and the bone
plate extender of FIG. 11

FIG. 11 illustrates another embodiment of a bone plate
extender in conjunction with a bone plate system of the dis-
closure. Specifically, a top perspective view of a primary bone
plate and a bone plate extender is provided. The primary bone
plate has the configuration of a “T,” and the bone plate
extender has a bent and twisted configuration. FIG. 11A
provides a view of the bone plates prior to application to
respective bone portions. FIG. 11B shows the bone plates
after they have been applied to respective bone portions.

FIG. 12 illustrates another embodiment of a bone plate
system of the disclosure. FIG. 12A, provides a bone plate
system that includes a plurality of bone plate extenders,
wherein the bone plate extenders have been applied to various
bone portions of the hand. FIG. 12B, provides a bone plate
system that includes a plurality of bone plate extenders,
wherein the bone plate extenders have been applied to a bone
portion of a finger.

Like reference symbols in the various drawings indicate
like elements.

DEFINITIONS

Before the present subject matter is further described, it is
to be understood that this subject matter described herein is
not limited to particular embodiments described, as such may
of course vary. It is also to be understood that the terminology
used here in is for the purpose of describing particular
embodiments only, and is not intended to be limiting. Unless
defined otherwise, all technical terms used herein have the
same meaning as commonly understood by one skilled in the
art to which this subject matter belongs.

Where a range of values is provided, it is understood that
each intervening value, to the tenth of the unit of the lower
limit, unless the context clearly dictates otherwise, between
the upper and lower limit of that range, and any other stated or
intervening value in that stated range, is encompassed within
the subject matter described herein. The upper and lower
limits of these smaller ranges may independently be included
in the smaller ranges, and are also encompassed within the
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subject matter described herein, subject to any specifically
excluded limit in the stated range. Where the stated range
includes one or both of the limits, ranges excluding either or
both of those included limits are also included in the subject
matter described herein.

It must be noted that as used herein and in the appended
claims, the singular forms “a”, “and”, and “the” include plural
referents unless the context clearly dictates otherwise. Thus,
for example, reference to a “fastener” includes a plurality of
such fasteners, and reference to “the opening” includes ref-
erence to one or more openings and equivalents thereof
known to those skilled in the art, and so forth.

Itis further noted that the claims may be drafted to exclude
any optional element. As such, this statement is intended to
serve as antecedent basis for use of such exclusive terminol-
ogy as “solely”, “only” and the like, in connection with the
recitation of claim elements, or the use of a “negative” limi-
tation. Accordingly, the term “optional” or “optionally
present”—as in an “optional element” or an “optionally
present element” means that the subsequently described ele-
ment may or may not be present, so that the description
includes instances where the element is present and instances
where it is not.

As will be apparent to those of skill in the art upon reading
this disclosure, each of the individual embodiments described
and illustrated herein has discrete components and features
which may be readily separated from or combined with the
features of any of the other several embodiments without
departing from the scope of the subject matter described
herein. Any recited method can be carried out in the order of
events recited or in any other order which is logically pos-
sible.

DETAILED DESCRIPTION

Aspects of the present disclosure include a bone plate
extension system. The bone plate extension system may
include at least a first bone plate extender and may addition-
ally include a bone fixation element and/or an additional bone
plate. Accordingly, in one aspect, the present disclosure is
directed to a bone plate extender, which bone plate extender
may be affixed to a bone portion at one end, for instance, a
fractured bone portion, e.g., via a bone fixation element, and
associated with a second bone plate, e.g., a primary bone
plate, and/or a second bone portion at an opposite end, so as
to facilitate alignment and stabilization of the bone and
thereby correct and/or treat a bone fracture. For instance, in
certain variations, the bone plate extender includes an
extended body. The extended body includes a proximal por-
tion that may include a bone plate engagement portion, a
distal portion that may include a bone fixation portion, and an
intercalating portion there between. In certain variations, the
extended body may be planar, and in certain variations the
extended body may be angled, curved or arced.

Further, in another aspect, the present disclosure is directed
to a bone fixation element, e.g., a fastener, which bone fixa-
tion element includes an extended body. In certain variations,
the extended body includes a proximal portion including a
proximal end, a distal portion including a distal end, and an
elongate portion extending between said proximal and distal
portions. In certain variations, the proximal portion includes
a shaft, wherein the shaft includes at least one smooth region
and at least one threaded region, wherein the smooth region
may be positioned between the proximal end and the threaded
region and may include a length that corresponds to a thick-
ness of a bone plate, e.g., a primary or extender bone plate.
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Furthermore, in an additional aspect, the present disclosure
is directed to a method of using a bone plate extender in
conjunction with a bone plate, e.g., a primary bone plate, so as
to reduce a bone fracture. In certain variations, the method
includes, in any logical order, attaching a primary bone plate
to a first bone portion, attaching a bone plate extender of the
subject disclosure to a second bone portion, and attaching the
bone plate extender to the primary bone plate in a manner
sufficient to reduce the bone fracture.

The various aspects of the subject bone plate extension
system, including the plate extender and bone fixation ele-
ment, will be described first, followed by a description of the
uses thereof, e.g., for the reduction and/or fixation of bone
portions for the restoration and/or treatment of bone fractures.

Bone Plate Extender and Extension System

As summarized above, the present disclosure provides for
abone plate extender and/or a bone plate extension system. In
certain aspects, the bone plate extension system may include
one or more bone plate extenders, a bone fixation element,
and in certain instances, a second bone plate, one or more of
which may be employed to reduce and/or fix one or more
bone portions for the treatment of a bone fracture, for
example.

Accordingly, in one variation, the bone plate extension
system includes at least a bone plate extender, a second bone
plate, and a bone fixation element. The bone plate extender
may be configured for being attached to one or more bone
portions, e.g., via a bone fixation element, as disclosed herein,
and may be adapted to be coupled with another bone plate,
e.g., another bone plate extender or a primary bone plate, so as
to reduce, fix and/or stabilize one or more bone portions in
healing alignment for the treatment of a bone fracture.

In certain variations, the bone plate extender may be planar
and in certain variations the bone plate extender may be
configured such that at least one surface thereof may be at an
angle with respect to a second bone plate to which the
extender plate is to be coupled. For instance, one or more
surfaces of the bone plate extender may include a curvature or
angle such that a plane of the surface may be angled with
respect to a plane of a surface of the second bone plate.
Accordingly, the bone plate extender, may have a variety of
configurations ranging from planar to non-planar in relation-
ship to a second bone plate to which the extender plate is to be
coupled. At least in this manner, the bone plate extender
and/or extension system may be readily adaptable to bone
portions of varying morphologies.

For example, due to the adaptability of the bone plate
extender to differing bone morphologies, the bone plate
extender is well suited for being associated with a displaced
bone fracture, such as a fractured distal radial styloid portion
that is displaced inavolar or dorsal direction, and additionally
coupled to a secondary bone plate, such as another bone plate
extender and/or a primary bone plate, for instance, a primary
bone plate positioned along a diaphyseal portion of a radius
bone. The bone plate extender and secondary bone plate may
be attached to respective bone portions and be coupled
together for the purpose of reducing and fixing comminuted
fractures, wherein the fracture includes a fragmented bone
portion that may be distal to a primary bone shaft portion
and/or positioned at an angle thereto. For example, the
present bone plate extension system may be configured so as
to reduce and align fragmented bone portions wherein the
fragmented bone portions are comminuted and/or distanced
and out of plane from one another.

A bone plate extender or other bone plate of the subject
bone plate system may be fabricated from any suitable bio-
compatible material so long as the bone plate(s) is of sturdy
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yet malleable construction. For instance, in certain embodi-
ments, a bone plate extender or other bone plate may be
fabricated from a suitable metal material containing a metal
such as stainless steel, titanium, cobalt chromium, and/or an
alloy thereof. Further, suitable materials may be a bioabsorb-
able material such as polygalactic acid (PGA), polylactic acid
(PLA), copolymers thereof, and the like. Other suitable mate-
rials include plastic, ceramics, and the like. In general, the
bone plate extender may be fabricated from a suitable mate-
rial so as to be stiffer and stronger than the section of bone
spanned by the extender plate, yet flexible enough not to
significantly strain the bone. In certain embodiments, a bone
plate extender may be fabricated in accordance with methods
including stamping, machining, casting, laser cutting, mold-
ing, and the like.

In certain variations, the bone plate extension system may
be configured such that a bone plate extender may be
attached, e.g., at a distal or bone fixation portion, to a frac-
tured bone portion, for instance, in a periarticular, juxta-
articular and/or metaphyseal bone region, which bone portion
may be located distally from a diaphyseal bone portion. For
instance, the distal or bone fixation portion of the bone plate
extender may be configured so as to closely model the contour
of a periarticular, juxta-articular, and/or metaphyseal bone
region and may additionally include an opening that may be
adapted for receiving a fastener, such as a bone fixation ele-
ment disclosed herein, which fastener may be inserted
through the opening and into the fractured bone portion, e.g.,
in the periarticular, juxta-articular and/or metaphyseal bone
region, thereby attaching the bone plate extender to the frac-
tured bone portion.

Additionally, the bone plate extender may be configured
for being associated with a second bone plate, for instance,
another bone plate extender and/or a primary bone plate, such
as a primary bone plate that may be positioned along a dia-
physeal portion of a long bone. For instance, the bone plate
extender may include a proximal or bone plate engagement
portion, which portion includes an opening that may be
aligned with a corresponding opening in another bone plate
extender or primary bone plate and be adapted to receive a
fastener. The bone plate engagement portion may be config-
ured for being associated with a top or a bottom surface of
another bone plate. In certain variations, the bone plate
engagement portion may be configured for being slid or oth-
erwise positioned underneath the second bone plate, and in
certain variations the bone plate engagement portion may be
configured for being positioned on top of the second bone
plate, and may further be adapted for coupling and/or attach-
ment therewith. For example, a bone fixation element dis-
closed herein, which fastener may be inserted through the
opening in the second bone plate and into the bone plate
extender, thereby associating the bone plate extender with the
primary bone plate, and in some instances, a bone portion,
thus, not only securing the bone plate extender to the second
bone plate, but also securing both bone plates to the bone.

In this manner, the bone plate extender may be configured
for being attached to a fractured bone portion and associated
with a second bone plate, such as any of a wide variety of bone
plates currently available on the market, so as to properly
align and reduce the bone fracture via attachment to the
primary one plate. Specifically, the configuration of the bone
plate extender may be such that it may be configured for both
being attached to a distally located fracture portion and may
also be adapted so as to be associated with a wide range of
bone plates that are presently commercially available, such
that the two plates may be coupled so as to correctly reduce,
align, stabilize, and/or restore a fractured bone portion to a
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position that at least approximates its natural position and
thereby treats the bone fracture. Accordingly, given the adapt-
able configurations of the various portions of the bone plate
extender, the present system is capable of reducing and fixing
a bone fracture, such as a fracture of the radius bone, wherein
aportion of the fragmented bone resides in a position that may
be distal to a primary bone portion, such as where the frag-
ment resides within the distal styloid process platform of the
radius bones.

Hence, a subject bone plate extender and/or system of the
present disclosure may have a variety of configurations
adapted to capture fracture fragments, which are distanced
from one another and reduce the fragmented portion(s) in
correct alignment with a primary non-fractured bone portion
s0 as to stabilize the fracture portions and facilitate the appro-
priate healing of the fractured and/or fragmented bone. In this
manner, the bone plate system provides a flexible interface for
reducing and stabilizing fractures, including periarticular
fractures that are out of plane from a main, primary bone
shaft.

For instance, the subject bone plate extender and/or system
may be adapted to be attached to a wide range of bone posi-
tions, including along a radial bone shaft and/or along a radial
platform, and/or along an internal or external surface of the
radial bone shaft, so as to stabilize and reduce a bone fracture
there between. For example, where a fracture includes a volar
or dorsally displaced distal radius fracture, a first bone plate,
which may be included in the system, e.g., a proximal or
diaphyseal bone plate, may be positioned centrally along the
diaphyseal portion of the radius. In such an embodiment, a
bone plate extender of the system, which may include a con-
figuration adapted to the juxtaarticular bone morphology of
the radial styloid (e.g., the bone plate extender may include an
internal angle or arc that recapitulates a desired angle of the
volar radius), may be positioned along a fractured and/or
displaced distal radius portion, e.g., a dorsally displaced dis-
tal radius fragment.

Accordingly, by first attaching the bone plate(s) of the
system to respective bone portions and then coupling the
plates together, a fracture of the distal radius styloid may be
properly aligned and reduced so as to establish a natural
reduction of the radius platform. Additionally, the number,
position, and configuration of the openings of the bone plate
extender may further add to the flexibility of the system by
allowing relative movement of the bone plate extender and a
second bone plate until a desired orientation has been
achieved and the plates locked into position relative to each
other.

In one aspect, the present disclosure is directed to a bone
plate extender, which bone plate extender may be configured
for being affixed to a bone portion at one end, for instance, a
fractured bone portion, e.g., via a bone fixation element, and
associated with a second bone plate, e.g., another bone plate
extender and/or a primary bone plate, at an opposite end, so as
to facilitate alignment and stabilization of the bone and
thereby correct and/or treat a bone fracture. Accordingly, a
bone plate extender of the subject disclosure may have any
suitable shape and have any suitable size so long as the bone
plate extender may be capable of being associated with a bone
portion, e.g., a fractured bone portion, and of being coupled to
a second bone plate so as to assist in the reduction and/or
stabilization of one or more bone portions and thereby treat a
bone fracture.

For instance, the bone plate extender may be an elongate
plate member with an extended body that includes a proximal
portion with a proximal end, a distal portion with a distal end,
and an intercalating portion between the proximal and distal
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portions. Specifically, the first and second ends are separated
from one another, which separation defines a length of the
subject plate.

In certain variations, and dependent on the context, a proxi-
mal portion of the bone plate extender refers to a region of the
bone plate extender that contains a portion that may be con-
figured for being coupled to another bone plate and/or
attached to a portion of bone, e.g., a first bone portion. Hence,
the proximal portion of the bone plate extender may be
referred to herein as a bone plate engagement portion,
because this portion may be configured for engaging, e.g.,
being coupled with, a second bone plate.

In certain variations, and dependent on the context, a distal
portion of the bone plate extender refers to a region of the
bone plate extender that contains a portion that may be con-
figured for being associated with another portion of bone, for
instance, a distally displaced fractured bone portion. Hence,
the distal portion of the bone plate extender may be referred to
herein as a bone fixation portion, because this portion may be
configured for being contacted and/or associated with, e.g.,
attached to, another bone portion, e.g., a second bone portion.
It is to be noted that the first and second bone portion may be
different portions of the same bone, or may be portions of
separate bones.

Additionally, the bone plate extender includes a top and a
bottom surface, wherein the top and bottom surface are sepa-
rated from one another, the separation of which defines a
thickness. In certain embodiments, the bone plate extender
includes a bottom surface that may be configured for contact-
ing a bone surface and therefore may be referenced as a bone
contacting surface. Likewise, in certain embodiments, the
bone plate extender includes a top surface that is opposite the
bone contacting surface.

Accordingly, the bone plate engagement portion of the
bone plate extender includes a bottom surface and a top
surface. In certain variations, the top surface of the bone plate
engagement portion may be configured for contacting a bone
contacting surface of an additional bone plate, e.g., a primary
bone plate, and In certain variations, the bottom surface of the
bone plate engagement portion may be configured for con-
tacting a top surface of a primary bone plate. Accordingly, the
bone plate extender may be configured for being associated
with a top or a bottom surface of a second bone plate. In
certain variations, the top and/or bottom surface of the bone
plate engagement portion may be substantially planar or non-
planar.

The bone fixation portion also includes a bottom surface
and a top surface. The top or bottom surface may be planar or
non-planar and may be configured for contacting a bone
portion, e.g. a displaced distal radial styloid portion. In cer-
tain variations, the bone plate engagement portion includes a
morphology that may be adapted to closely fit the morphol-
ogy of a bone fracture portion located in a juxtaarticular or
metaphyseal bone region.

The intercalating portion of the bone plate extender also
includes a top surface and a bone contacting surface. Further,
the intercalating portion may include a proximal portion
including a proximal end, a distal portion including a distal
end, and an intermediary portion positioned between said
proximal and said distal portions. In certain variations, the
length of the intercalating portion may be fixed. In certain
variations, the length of the intercalating portion may be
adjustable.

For example, the bone plate extender, e.g., an intercalating
portion thereof, may include a slot and/or grove configura-
tion, whereby the proximal and distal portions of the bone
plate could be moved relative to one another. For instance, the
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proximal and distal portions forming the slot could have a
male to female relationship relative to one another, and the
slot could be configured to accommodate a screw, such that a
desired length of the bone plate extender could be adjusted by
sliding the proximal and distal portions relative to one another
and locking the desired length by inserting a screw within the
slot, which screw functions to prevent any further movement
of the proximal and distal portions relative to one another. In
this manner the length of the intercalating portion, and the
plate extender as a whole, could be adjustable.

In certain embodiments, the bone plate extender, e.g., an
intercalating portion thereof, may be malleable or flexible,
and thus may be capable of being bent or formed intraopera-
tively to accommodate the shape of the bone. However, in
certain embodiments, the intercalating portion is configured
s0 as to resist deformation. For instance, the strength of the
material used to form the bone plate extender, e.g., an inter-
calating portion thereof, may be selected such that the mate-
rial and the portion from which it is made is such that it resists
deformation. Further, the shape of the bone plate extender
may be such that it provides additional strength so as to resists
deformation.

In certain variations, the intercalating portion may be pla-
nar, and in certain variations, the intercalating portion may be
non-planar. For instance, in certain variations, the top surface
of the intercalating portion corresponds to a primary plane,
and in certain variations, the bone contacting surface of the
intercalating portion corresponds to a primary plane. In cer-
tain variations, the top surface or bone contacting surface
includes a plurality of planes, e.g., secondary, tertiary, etc., for
instance, where the top or bone contacting surface includes an
internal angle, curve, or arc. For example, in certain varia-
tions, the proximal portion of the intercalating portion corre-
sponds to a primary plane, the distal portion corresponds to a
secondary plane, and the primary and secondary planes are
out of plane with one another, such as where the proximal
portion may be angled with respect to the distal portion. In
this manner, the configuration of the intercalary portion may
vary so as to allow the bone plate extension to be place in or
out of plane with respect to a bone fracture and/or a second
bone plate. In certain variations, the bone plate engagement
portion may be angled with respect to the intercalating por-
tion. In certain variations, the bone fixation portion may be
angled with respect to the intercalating portion.

In certain variations, the distance between the top and
bottom surface of the bone plate engagement portion corre-
sponds to a first thickness. In certain variations, the distance
between the top and bone contacting surface of the interca-
lating portion corresponds to a second thickness. In certain
variations, the distance between the top and bottom surface of
the bone fixation portion corresponds to a third thickness. In
certain variations, the first, second, and third thickness are all
the same, and in certain variations, they are all different. In
certain variations, at least one of the first, second, and third
thickness may be different from one or more of the other
thicknesses. For instance, the first thickness may be greater or
less than the second and/or third thickness, or the second
thickness may be greater or less than the first and/or third
thickness, or the third thickness may be greater or less than the
first and/or second thickness. In certain embodiments, the
thickness of the intercalating portion varies so as to gradually
increase/decrease from a proximal to distal portion of the
elongated body thereof.

For instance, in certain variations, the various portions of
the bone plate extender may have a thickness that may range
from about 0.01 mm to about 5 mm, for instance, between
about 0.01 mm or less to about 3 mm or more, such as between
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about 0.5 mm or about 1 mm to about 2 or about 2.5 mm,
wherein the thickness of each portion may be substantially
the same, or one or more of the thicknesses may differ from
the others. In certain variations, the bone plate extender may
have a length that ranges from about 5 mm or less to about 60
mm or more, such as about 7 mm to about 50 mm, for
instance, between about 9 mm or 10 mm to about 25 mm, such
as between about 12 mm to about 15 mm or 20 mm. In certain
variations, the bone plate extender includes at least a first side
and a second side which sides are separated from each other
by a distance, which distance defines a width. A suitable
width may range from about 1 mm or less to about 50 mm or
more, for instance, between about 3 mm to about 25 mm, such
as between about 5 mm or about 7 mm to about 15 mm or
about 20 mm, for instance, about 8 mm to about 10 mm.

Accordingly, in certain variations, the bone plate extender
may be configured for being associated with, e.g., contacted
with and/or attached to, another bone plate, such as a primary
bone plate, and/or a bone portion, e.g., a diaphyseal bone
portion, and so the bone plate extender includes a bone plate
engagement portion. The bone plate engagement portion of
the bone plate extender may have any suitable configuration
so long as the bone plate engagement portion is capable of
facilitating the association of the bone plate engagement por-
tion with the other bone plate. Hence, in certain variations, the
bone plate engagement portion of the bone plate extender
includes at least one opening extending between the bottom
and top surfaces, such as an opening that may be configured
for receiving a fastener there through, such as a fastener that
may be inserted through the opening and which functions to
couple the bone plate extender to one or more of an additional,
e.g., primary, bone plate and/or a bone portion.

The at least one opening of the bone plate engagement
portion of the bone plate extender may be of any suitable
configuration so long as it facilitates the coupling of the bone
plate extender to an additional bone plate. The opening may
be round, circular, semi-circular, arced, oval, elliptical, elon-
gated, triangular, square, rectangular, and the like. For
instance, in certain variations, the at least one opening
includes a plurality of openings, such as 2, 3, 4, or 5 openings.
Where a plurality of openings are included, the openings may
be in line with one another, or offset from one another.

In certain variations, the bone plate engagement portion
includes a flattened, planar portion that includes an opening,
such as a circular, ovoid, or triangular opening, wherein the
thickness of'the flattened, planar portion may be substantially
less than the thickness of an intercalating or bone fixation
portion of the bone plate extender. At least in this manner, the
bone plate engagement portion may be configured for being
fit beneath or on top of a bottom or top surface, respectively,
of a second bone plate. Further, in such an instance, the
thickness of the intercalating or bone fixation portion(s) may
correspond to the thickness of the second bone plate, such that
when the bone plate engagement portion may be associated
with the second bone plate, e.g., contacted with a bone con-
tacting surface of the second bone plate, the height of the
intercalating and/or bone fixation portions of the bone plate
extender substantially corresponds to the height of the second
bone plate so that the top surface of the intercalating and/or
bone fixation portions may be flush with the top surface of the
second bone plate.

In certain variations, the bone plate extender may be con-
figured for being associated with, e.g., contacted with and/or
attached to, a bone portion, such as a juxtaarticular or meta-
physeal bone portion, and so the bone plate extender includes
a bone fixation portion. The bone fixation portion of the bone
plate extender may have any suitable configuration so long as
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the bone fixation portion may be capable of facilitating the
association of the bone fixation portion with a bone portion.
Hence, the bone fixation portion may include a configuration
adapted to a particular bone morphology and/or may include
at least one opening extending between the bottom and top
surfaces thereof, such as an opening, which opening may be
configured for facilitating the attachment of the distal portion
of'the bone plate extender to a bone portion, e.g., via a fastener
inserted there through.

The at least one opening of the bone fixation portion of the
bone plate extender may be of any suitable configuration so
long as it facilitates the coupling of the bone plate extender to
a bone portion. The opening may be round, circular, semi-
circular, arced, oval, elliptical, elongated, triangular, square,
rectangular, and the like. For instance, in certain variations,
the at least one opening includes a plurality of openings, such
as 2, 3, 4, or 5 openings. Where a plurality of openings are
included, the openings may be in line with one another, or
offset from one another. For example, in certain variations,
two openings may be included wherein the center of one
opening may be further from a proximal end of the bone plate
than the center of the second circle. In certain variations, three
or four openings are included wherein the openings are in the
formation of a clover leaf.

The one or more openings referenced herein may span the
entire thickness of the bone plate extender and extend
between a bone contacting surface and a top surface thereof.
The opening may be recessed and include threading such as
threading that corresponds to the threading positioned on a
fastener. In this manner, a fastener may be inserted into and
through the opening by rotating the fastener in such a manner
that the threads of the fastener align with the corresponding
threads of the opening. In certain variations, the one or more
openings do not include threading such that the fastener may
be inserted there through without threading the fastener into
the opening. The openings may be configured for receiving a
fastener, such as a fixed or variable angle locking or non-
locking fastener, and/or a fixed angle terminal device such as
a blade plate.

As described above, in some instances, the bone plate
extender may be configured for being associated with, e.g.,
contacted with and/or attached to a bone portion, for instance,
a periarticular, metaphyseal and/or epiphyseal bone portion.
For example, in certain variations, the bone plate extender
may include a bone fixation portion that may be configured
for being attached to an articulated bone morphology of a
metaphysis or epiphysis bone portion, e.g., a juxta-articular
portion, hence, the bone fixation portion may be configured
s0 as to be complimentary to a such articulated bone portion.
Thus, in certain variations, the bone fixation portion has a
configuration that may be complimentary to a non-planar
portion of an articulated bone portion.

For instance, in certain variations, the bone fixation portion
may have a configuration that may be adapted to conform to
a specific bone morphology, such as a configuration that is
adapted to specifically and snugly fit the bone morphology to
which the bone plate extender is to be contacted, associated,
and/or attached. Thus, in certain variations, the bone plate
extender may be non-planar. Consequently, in certain varia-
tions, there may be an angle at least between one or more of
the proximal and distal portions of the bone plate extender.

For example, in certain embodiments, a top or bone con-
tacting surface of a proximal portion of a bone plate extender,
e.g.,abone plate engagement portion, may constitute a first or
proximal plane of the bone plate extender, and a top or bone
contacting surface of a distal portion of a bone plate extender,
e.g., abone fixation portion, may constitute a second or distal
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plane of the bone plate extender, wherein the proximal and
distal planes of the bone plate extender are transverse to one
another. Further, in certain variations, a top or bone contact-
ing surface of a intercalating portion of a bone plate extender,
may constitute a first plane of the bone plate extender, and a
top or bone contacting surface of a proximal and/or distal
portion of a bone plate extender may constitute a second
and/or third plane of the bone plate extender, wherein one or
more of the planes of the bone plate extender are transverse to
one another. Additionally, a proximal portion of the interca-
lating portion of the bone plate extender may constitute a first
or proximal plane of the bone plate extender and a distal
portion of a bone plate extender may constitute a second or
distal plane of the bone plate extender, wherein the proximal
and distal planes of the intercalating portion of the bone plate
extender are transverse to one another.

Hence, in certain variations, the top or bone contacting
surface between the proximal and distal portions and/or ends
thereof of the bone plate extender may include an internal
angled portion. Accordingly, in certain embodiments, the
angle between the planes may range from about 1° to about
90°, such as from about 5° to about 45°, for instance from
about 7.5° to about 30°, including from about 10° to about
20°, such about as 15°. Additionally, although there may be an
angle between the proximal and distal portions of the bone
plate extender or an intercalating portion thereof, in certain
embodiments, the proximal portion of the bone plate extender
is not angled with respect to a primary plane as defined by the
primary bone plate. For instance, in certain embodiments, the
proximal portion of the bone plate extender, e.g., a bone plate
engagement portion, may be substantially coplanar with a
primary plane of the second bone plate to which the bone
plate extender is to be coupled.

Thus, in certain embodiments, the bone plate extender

includes an internal angled, curved, and/or arced portion
between the proximal and distal ends thereof and is therefore
angled, curved and/or arced in correspondence to a bone
surface to which the plate is to be associated so as to model the
morphology of the bone surface. Hence, in certain embodi-
ments, the top or bone contacting surface between the proxi-
mal and distal ends of the bone plate extender may include an
internal curved portion, wherein the curve includes a degree
of curvature that ranges from about 10 mm to about 50 mm,
for instance, between about 15 mm to about 35 mm, such as
between about 18 mm or about 20 mm to about 25 or about 30
mm.
Further still, in certain embodiments, the top or bone con-
tacting surface between the proximal and distal ends of the
bone plate extender may include an internal arced portion,
wherein the arc includes a radius of curvature that may be
constant, increasing, or decreasing, depending in part on the
length of the intercalating portion of the bone plate extender.
Accordingly, in certain embodiments, a top or bone contact-
ing surface of the bone plate extender includes an arc that has
a decreasing radius of curvature that ranges from about 10
mm to about 50 mm, for instance, between about 15 mm to
about 35 mm, such as between about 18 mm or about 20 mm
to about 25 or about 30 mm. In certain embodiments, the bone
plate extender includes a curved and/or twisted portion
whereby the twisted portion allows the bone plate extender to
extend outward and away from a second bone plate so as to
contact a bone surface that may be positioned distally and out
of plane with a bone contacting surface and/or a primary
plane of the primary bone plate.

Accordingly, in certain variations, the bone plate extender
includes a bone fixation portion, e.g., a distal portion, that
may be angled, curved, or arced, as described above, relative
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to an intercalating and/or a bone plate engagement portion,
e.g., a proximal portion, wherein the bone plate engagement
portion of the bone plate extender may be relatively planar in
relation to a primary plane defined by a top or bone contacting
surface of the bone plate to which the bone plate extender may
be attached. In certain variations, the bone plate extender
includes a bone plate engagement portion that may be angled,
curved, or arced, as described above, relative to an intercalat-
ing and/or a bone fixation portion. Accordingly, a portion or
the entire bone plate extender may be angled or curved with
relationship to the primary bone plate.

For instance, in certain variations, the bone fixation portion
of'the bone plate extender may be angled with respect to the
rest of the plate portions. Additionally, in certain variations,
the bone plate engagement portion of the bone plate extender
may be angled with respect to the rest of the plate portions. In
certain embodiments, the angle may range from about 0° to
about 90°, such as from about 5° to about 45°, for instance
from about 7.5° to about 30°, including from about 10° to
about 20°, such about as 15°. However, in certain embodi-
ments, neither the bone fixation portion nor the bone plate
engagement portion of the bone plate extender may be angled
but rather the bone plate extender may be planar.

In view of the above, the bone plate extender may be angled
in relationship to a second bone plate to which the bone plate
extender may be attached in numerous ways such that the
bone plate extender includes a bone contacting surface that
corresponds to one or more planes or an arc that are provided
at an angle or substantially perpendicular to a primary plane
defined by a primary bone plate. Accordingly, in certain
embodiments, the bone plate extender may be angled with
respect to a plane defined by a second, e.g., primary, bone
plate, wherein the angle may range from about 1° to about
90°, such as from about 5° to about 45°, for instance from
about 7.5° to about 30°, including from about 10° to about
20°, such about as 15°.

In certain embodiments, the bone plate extender includes a
curved or concave portion between the first and second sides
thereof and is therefore curved relative to a central, longitu-
dinal axis defined by the proximal and distal ends of the bone
plate extender. For instance, the bone plate extender may
include an internal concave portion between the first and
second sides of the bone plate.

As summarized above, in certain variations, the subject
bone plate extension system of the present disclosure
includes a second bone plate, which second bone plate may be
another bone plate extender or a primary bone plate. The
second bone plate of the subject bone plate system may have
any suitable shape and may have any suitable size so long as
the bone plate may be capable of being attached to a bone
portion and coupled to a bone plate extender so as to assist in
the reduction and/or stabilization of one or more bone por-
tions and thereby treat a bone fracture.

Where the second bone plate is a bone plate extender it may
have the dimensions as described above with reference to a
first bone plate extender. Where the second bone plate is a
primary bone plate, the primary bone plate may be an elon-
gate plate member that includes a proximal portion with a
proximal end, a distal portion with a distal end, and an inter-
calating portion between the proximal and distal portions.
Specifically, the first and second ends are separated from one
another, which separation defines a length of the subject plate.
Additionally, the primary bone plate includes a top and a
bottom surface, wherein the top and bottom surface are sepa-
rated from one another, the separation of which defines a
thickness. In certain embodiments, the primary bone plate
includes a bottom surface that may be configured for contact-
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ing a bone surface and therefore may be referenced as a bone
contacting surface. Likewise, in certain embodiments, the
primary bone plate includes a top surface that is opposite the
bone contacting surface. Further, the primary bone plate
includes a first side and a second side which sides are sepa-
rated from each other by a distance, which distance defines a
width.

In certain embodiments, the primary bone plate may have
alength that ranges from about 3 mm to about 50 mm or more,
such as about 5 mm to about 40 mm, for instance, between
about 10 mm to about 30 mm, such as between about 15 mm
to about 20 mm or about 25 mm. In certain embodiments, the
primary bone plate may have a thickness that may range from
about 0.01 mm to about 3 mm, for instance, between about 0.1
mm to about 2 mm, such as between about 0.5 mm or about
0.75 mm to about 1 mm or about 1.5 mm. A suitable primary
bone plate of the subject disclosure may have a width that
ranges from about 3 mm to about 50 mm, for instance,
between about 5 mm to about 40 mm, such as between about
8 or about 10 mm to about 20 mm or about 35 mm, for
instance, about 25 mm to about 30 mm. The length of the
intercalating portion, e.g., the portion between the proximal
and distal portions, may be fixed. In certain embodiments, the
length of the intercalating portion may be adjustable. For
instance, the intercalating portion may be configured for slid-
ing in the proximal-distal direction so as to decrease and/or
increase in length, as described above.

In certain embodiments, the primary bone plate may be
planar, wherein the proximal and distal ends define a primary
plane. Hence, in certain embodiments, at least one of the
primary bone plate bone contacting surface and the primary
bone plate top surface substantially corresponds to a primary
plane. In certain embodiments, the primary bone plate may be
non-planar, wherein the proximal and distal ends are out of
plane with one another.

For instance, in certain variations, the proximal portion of
the primary bone plate may be angled with respect to the
distal portion of the primary bone plate. For instance, a plane
defined by a top or bottom surface of the proximal portion of
a primary bone plate may be angled with respect to a plane
defined by a top surface of the distal portion of the primary
bone plate. The angle between the planes defined by the two
surfaces may range from about 1° to about 90°, such as from
about 5° to about 45°, for instance from about 7.5° to about
30°, including from about 10° to about 20°, such about as 15°.

For example, the primary bone plate may have a configu-
ration that is adapted to conform to a specific bone morphol-
ogy, such as a configuration that is adapted to specifically and
snugly fit the bone morphology to which the bone plate is to
be associated and/or attached. Hence, in certain variations,
the primary bone plate includes an internal angled and/or
arced portion between the proximal and distal ends thereof
and is therefore angled and/or arced in correspondence to a
bone surface to which the plate is to be associated. In certain
variations, the bone contacting surface between the proximal
and distal ends of the primary bone plate may include an
internal arced portion, wherein the arc includes a radius of
curvature that ranges from about 1 mm to about 50 mm, for
instance, from about 5 mm to about 30 mm, including from
about 10 mm to about 20 mm, such about as 15 mm.

Further, in certain instances, the primary bone plate
includes a curved portion between the first and second sides
thereof and is therefore curved relative to a central, longitu-
dinal axis defined by the proximal and distal ends of the
primary bone plate. For instance, the primary bone plate may
include an internal concave portion between the first and
second sides of the bone plate. The concaved portion may run
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along a partial or entire length of the primary bone plate,
wherein the curvature comprises a degree of curvature, e.g., a
concavity, that ranges from about ¥ inch radius to about a 2
inch radius, from about Y inch radius to about 1% inch
radius, including about % inch radius to about a 1 inch radius.
In certain variations, the primary bone plate may not be
angled, arced, or curved, but rather may be planar.

The primary bone plate may be configured for being asso-
ciated with, e.g., attached to, a shaft portion of a long bone.
For instance, the primary bone plate may be configured for
being attached to a diaphyseal portion of a bone, and there-
fore, the primary bone plate may be referenced as a diaphy-
seal bone plate. Hence, the primary bone plate, e.g., a diaphy-
seal plate, may be configured so as to be complimentary to a
bone morphology, such as the long bone morphology of a
diaphyseal bone. In certain variations, the primary bone plate
has a configuration that may be complimentary to a planar
portion of a bone portion, e.g., a diaphyseal bone portion, and
in certain embodiments, the primary bone plate has a con-
figuration that may be complimentary to a non-planar portion
of'a bone portion.

The primary bone plate may be configured for engaging or
being associated with a bone plate extender and/or affixed or
otherwise associated with a bone portion. For instance, a
portion of the primary bone plate may be configured for being
attached to or otherwise being associated with a portion of
bone, e.g., a first bone portion, and another portion may be
configured for being associated with or otherwise coupled to
a bone plate extender and/or another portion of bone, e.g., a
second bone portion. Specifically, a portion of the primary
bone plate may include a configuration that allows the pri-
mary bone plate to be coupled with the bone plate extender
described herein. Such a configuration may be any suitable
configuration so long as it is capable of facilitating the asso-
ciation and/or coupling of the primary bone plate with the
bone plate extender.

For instance, the primary bone plate may include one or
more openings that are configured so as to allow the primary
bone plate to be coupled with a bone plate extender. Specifi-
cally, one or both of the proximal and/or distal regions of the
primary bone plate may include one or more openings, such
as an opening that spans the thickness of the primary bone
plate and extends between a bone contacting surface and a top
surface thereof. For example, in certain embodiments, the
primary bone plate includes an opening, wherein the opening
may be configured so as to receive a fastener, such as a
fastener that may be inserted through the opening and func-
tions to couple the primary bone plate to one or more bone
plate extenders.

Such an opening, as well as any other opening included in
the bone plate system, may be of any suitable configuration,
for instance, the opening may be round, e.g., circular or
semi-circular, triangular, square, ovoid, arced, elliptical, or
the like. For example, in certain embodiments, the opening
may be circular and in certain embodiments the opening may
be semi-circular, arced, or ovoid. In certain variations, two or
more openings are included and positioned at the proximal
portion of the primary bone plate. For instance, in certain
embodiments, one or more openings are circular and an addi-
tional one or more openings may be semi-circular or arced or
ovoid. Where an opening may be circular, it may have a
diameter that ranges from about 0.5 mm to about 5 mm, such
as from about 1 mm to about 4 mm, including about 2 mm or
about 2.5 mm to about 3 mm. Where an opening may be
ovoid, it may have a width that ranges from about 0.5 mm to
about 5 mm, such as from about 1 mm to about 4 mm,
including about 2 mm or about 2.5 mm to about 3 mm; and it
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may have a length that ranges from about 2 mm to about 15
mm, such as from about 5 mm to about 9 or about 10 mm,
including about 7 mm to about 8 mm.

A suitable opening in the primary bone plate may be posi-
tioned anywhere along the length of the primary bone plate.
In certain variations, a proximal, intercalating, or distal por-
tion of the primary bone plate may be configured for being
attached to a bone plate extender. Hence, in certain instances,
the primary bone plate includes one or more openings, which
openings are adapted so as to receive a fastener so as to attach
the primary bone plate to a bone plate extender. Accordingly,
in certain embodiments, the primary bone plate includes one
or more, e.g., a plurality of openings, the configurations and
dimensions of which are equivalent to those described above,
wherein the openings are positioned in one or more of a
proximal, intercalating and/or distal portion of the primary
bone plate.

In certain variations, a proximal, intercalating, or distal
portion of the primary bone plate may be configured for being
attached to a bone portion. Hence, in certain embodiments,
the primary bone plate includes one or more openings, which
openings are adapted so as to receive a fastener so as to attach
the bone plate to a bone portion. In certain embodiments, the
openings are configured so as to receive a fastener, which
fastener not only couples the primary bone plate with the bone
plate extender but also joins the two bone plates to a portion
of bone.

In certain embodiments, one or more openings, as
described herein, include threading such as threading that
corresponds to threading positioned on a fastener. In this
manner, a fastener may be inserted into and through the
opening by rotating the fastener in such a manner that the
threads ofthe fastener align with the corresponding threads of
the opening. In certain embodiments, one or more openings
do not include threading such that the fastener may be
inserted there through without threading the fastener into the
opening.

As summarized above, in certain variations, the subject
bone plate extension system includes a bone fixation element,
such as a fastener. A bone fixation element of the subject
disclosure may include an extended body. In certain varia-
tions, the extended body includes a proximal portion includ-
ing a proximal end, a distal portion including a distal end, and
an elongate portion extending between said proximal and
distal portions.

In certain variations, the proximal portion includes a shaft,
wherein the shaft includes at least one smooth region and at
least one threaded region. In certain variations, the smooth
region may be positioned between the proximal end and the
threaded region and may include a length that corresponds to
a thickness of a bone plate, e.g., a primary or extender bone
plate.

In certain variations, the threaded region includes locking
screw threads and may include a length that corresponds to a
thickness of a bone plate, e.g., a primary or extender bone
plate.

In certain variations, the proximal end may be configured
for engaging a top surface of a bone plate. The clongate
portion may or may not include threading and the distal
portion may be conical in shape and tapered such that the
distal end forms a point. Further, the fastener may include
small projections or teeth that are configured for engaging the
bone plate and/or extender, for instance, on each side. In
certain embodiments, the fastener may include a smooth sur-
face, and in certain embodiments, the surface may be knurled.

As summarized above, the bone plate system of the present
disclosure may be employed to reduce and/or fix one or more
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bone portions for the treatment of a bone fracture, for
example. Reference will now be made in detail to various
embodiments of the disclosure, which are illustrated in the
accompanying figures. Referring now to FIGS. 1-2, a bone
plate extender of the present disclosure is provided.

As shown in FIGS. 1-2, the bone plate extender 1 is elon-
gated and includes an extended body 10, which body includes
aproximal portion 12, with a proximal end 14, a distal portion
16, with a distal end 18, and an intercalating portion 13,
positioned between the proximal and distal portions, 14 and
16, respectively. The extended body 10 additionally includes
a bottom surface 11 and a top surface 15.

The bone plate extender 1, further includes a bone plate
engagement portion 20, positioned ata proximal end 14 of the
extended body 10. The bone plate engagement portion 20
includes a bottom surface 21 and a top surface 25, such as a
bottom surface that is configured for contacting and/or engag-
ing a top surface of an additional bone plate, or a top surface
that is configured for contacting and/or engaging a bottom or
bone contacting surface of an additional bone plate. The bone
plate engagement portion 20 further includes an opening 27
extending from the top 25 to the bottom 21 surface.

The bone plate extender 1, additionally includes a bone
fixation portion 30, positioned at a distal end 18 of the
extended body 10. The bone fixation portion 30 includes a
bottom surface 31 and a top surface 35. The bone fixation
portion 30 is adapted for being associated with a bone.
Accordingly, the bone fixation portion 30 further includes an
opening 37 extending from the top 35 to the bottom 31 sur-
face.

As can be seen with reference to FIG. 1A, the bone plate
extender 1 may be substantially planar. As such, the top
surface 25 of the bone plate engagement portion 20, and the
top surface 35 of the bone fixation portion 30, are coplanar
with the top surface 15 of the extended body 10. Specifically,
the top surface 15 of the extended body 10 corresponds to a
primary plane 2 and both top surface 25 and top surface 35 are
substantially in plane with primary plane 2.

Further, as depicted both the bone plate engagement por-
tion 20 and the bone fixation portion 30 are configured as a
single, circular element which element is planar and includes
an opening there through, which opening is adapted for
receiving at least a portion of a fixation element, e.g., a screw
or peg, there through. As depicted, neither bone plate engage-
ment portion 20 nor the bone fixation portion 30 includes
threading, although it is understood that one or more of said
portions could include threading such that the referenced
openings would be configured for engaging a fixation ele-
ment via such threads. Additionally, the thickness of the
extended body 10 is substantially the same as the thickness of
the bone plate engagement portion 20 and the bone fixation
portion 30, such that top surfaces 15, 25, and 35 are substan-
tially coextensive and/or coplanar with one another, e.g., are
aligned in the same plane 2.

As can be seen with reference to FIG. 1B the bone plate
extender 1 includes an extended body 10, which extended
body includes a proximal portion 12 and a distal portion 16.
As depicted the proximal portion 12 includes a first thickness
and the distal portion 16 includes a second thickness, wherein
the second thickness is greater than the first thickness. An
intercalating portion is also included, wherein the thickness
of the intercalating portion varies, for instance, it increases
gradually from the proximal to the distal portion of the
extended body. As can be seen, the top surface 15a of the
proximal portion 12 of the elongate body 10 is not coexten-
sive with the top surface 154 of the distal portion 16 of the
elongate body 10. Rather, the proximal portion 12 and bone
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plate engagement portion 20 are flattened with respect to the
distal portion 16 and the bone fixation portion 30.

For instance, as depicted, the bone plate engagement por-
tion 20 is coextensive with the proximal portion 12 of the
elongated body 10. Specifically, the top surface 25 of the bone
plate engagement portion 20 is flush or otherwise aligned
with the top surface 154 of the proximal portion 12 of the
elongate body 10. Further, as can be seen, the distal portion 16
and bone fixation portion 30 are heightened with respect to
the proximal portion 12 and the bone plate engagement por-
tion 30.

For example, as depicted, the bone fixation portion 30 is
coextensive with the distal portion 16 of the elongated body
10. Specifically, the top surface 35 of the bone fixation portion
30 is flush or otherwise aligned with the top surface 156 ofthe
distal portion 16 of the elongate body 10. As depicted, the
bone fixation portion 30 includes a recessed portion 39 sur-
rounding opening 37, which recessed portion 39 is configured
such that when a bone fixation element is received within the
opening 37, atop surface of the bone fixation element is flush
with or otherwise aligned with the top surface 35 of the bone
fixation portion 30. It is to be noted that although the bone
plate engagement portion 20 does not include a recessed
portion surrounding opening 27, rather, top surface 25 is
substantially planar, albeit including opening 27, in certain
variations, the opening may be recessed.

As can be seen with reference to FIG. 1C, the bone plate
extender 1 includes elongate body 10, bone plate engagement
portion 20, and bone fixation portion 30. As depicted, bone
plate engagement portion includes a plurality of openings 27a
and 27h, while bone fixation portion 30 only includes one
opening 37. It is to be noted that although the bone fixation
element only includes a single opening, two, three, or more
openings may be included therein.

As depicted, the bone plate engagement portion 20
includes a plurality of recessed portions 29a and 295 sur-
rounding openings 27a and 275, respectively, which recessed
portions are configured such that if a bone fixation element
(not shown) is received within the opening 274 and/or 276, a
top surface of the bone fixation element may be flush with or
otherwise aligned with the top surface 25 of the bone fixation
portion 20.

Further, as depicted, the bone fixation portion 30 includes
arecessed portion 39 surrounding opening 37. The bone plate
engagement portion 20 and the bone fixation portion 30 are
coextensive with the proximal portion 12 of the elongated
body 10. Specifically, the top surface 25 of the bone plate
engagement portion 20 and the top surface 35 of the bone
fixation portion are flush with or otherwise aligned with the
top surface 15 of the proximal portion 12 of the elongate body
10.

FIG. 1D sets forth the bone plate extender 1 of FIG. 1C,
however, as can be seen with reference to FIG. 1D, the bone
plate engagement portion 20 is not coextensive with the elon-
gate body 10 of the bone plate extender 1. Rather, the top
surface 25 of the bone plate engagement portion 20 is offset
from the top surface 15 of the elongate body 10 by a distance
X, wherein distance x may be any suitable distance, but in
some embodiments, distance x corresponds to the thickness
of'abone plate, e.g., a primary bone plate as described herein.
Specifically, although both top surface 25 and top surface 15
are planar they are not coplanar but offset, e.g., by a distance
X, where X, in some embodiments, may be about 0.01 mm to
about 5 mm, for instance, about 0.1 mm to about 2.5 mm, such
as about 0.5 mm to about 1 mm. For instance, the elongate
body 10 has a first thickness and the bone plate engagement
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portion 20 has a second thickness, wherein the first thickness
is greater than the second thickness.

Due in part to this configuration, the bone plate engage-
ment portion 20 of the bone plate extender 1 is adapted to fit
underneath a bone plate, e.g., a primary bone plate, such that
one or more of the openings 27a and 275 are aligned with one
or more openings in the bone plate and, in some embodi-
ments, the top surface 15 is flush with, e.g., coplanar with a
top surface of the bone plate, e.g., primary bone plate, when
the extender is properly associated therewith.

FIGS. 1E and 1F set forth additional configurations for the
bone plate extender 1. As can be seen with reference to FIG.
1E, the bone plate engagement portion 20 is both flattened
and extended. Additionally, the bone plate engagement por-
tion 20 includes an oval or elliptical shape and thus, the
opening 27 is configured as an oval. Further, the bone fixation
portion 30 includes a plurality of openings 37a and 375. The
openings 37a and 375 serve a variety of functions, such as but
not limited to, allowing the bone plate extender to attach to
and/or grab a plurality of bone fragments, or to attach to
and/or grab a plurality of different portions of the same bone
fragment so as to provide increased fixation and support.
Further, the presence of a plurality of openings allows one to
choose the optimal fastener position, with respect to a bone
fragment to be attached to the bone plate extender, by the
insertion of a fastener through one of the plurality of open-
ings. As depicted, top surfaces 35 and 15 are coplanar with
one another, but not coplanar with top surface 25. Note, a
portion of the proximal portion 12 of the elongate body 10
slopes down toward the bone plate engagement portion 20.

The bone plate extender 1 of FIG. 1F is similar to that of
FIG. 1E, however, the bone plate engagement portion 20
includes a triangular shape and thus, the opening 27 is con-
figured as a triangle. The oval and triangular openings may be
configured so as to accommodate a plurality, e.g., 2, 3, or
more screws therein, thus increasing the stability of the con-
nection between the bone pate extender and a second bone
plate, such as a primary bone plate.

FIG. 1G sets forth an alternative configuration for the bone
plate extender 1 of FIG. 1D, however, the bone plate engage-
ment portion 20 of the bone plate extender 1 of FIG. 1G
includes three openings 27a, 27b, and 27¢. The multiple
openings, e.g., 2, 3, 4, or more, of the bone plate engagement
portion 20 allow the bone plate extender to be optimally
positioned and secured to another, e.g., primary, bone plate.
For instance, the multiple openings may used to adjust the
angle and/or position of the bone plate extender relative to a
primary plate to which the extender may be affixed. The bone
plate engagement portion is not coplanar with the elongate
body 10 and/or the bone fixation portion 30.

FIG. 1H sets forth an alternative configuration for the bone
plate extender 1 of FIG. 1G, however, in FIG. 1H the bone
plate engagement portion 20 is coplanar with the extended
body 10 and the bone fixation portion 30, whereas in FIG. 1G
the bone plate engagement portion 20 is not coplanar with the
extended body 10 and the bone fixation portion 30.

FIG. 11 sets forth another embodiment of the bone plate
extender 1 of the subject disclosure. As can be seen with
reference to FIG. 11, the subject bone plate extender 1 is
non-planar, curved, and includes an elongate body 10, a bone
plate engagement portion 20, and a bone fixation portion 30.
The bone plate engagement portion 20 is configured for
engaging a bone plate, e.g., a primary bone plate and includes
an opening 27. The bone fixation portion 30 is configured for
receiving a bone fixation element and includes a plurality of
openings 37a and 374.
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As depicted the elongate body 10 is both curved and
twisted and thus in this manner the bone plate extender 1 is
configured for both being attached to a primary bone plate via
the bone plate engagement portion 20 and also for being
associated with a bone portion, via the bone fixation portion
30, wherein the bone portion is distanced and out of plane
from a primary bone plate to which the bone plate extender is
to be attached. As described above in detail, in some embodi-
ments, the degree of curvature of the elongate body may range
from about 0 to about 90°, for instance, from about 15° to
about 45°, such as from about 20° to about 30°.

Accordingly and as can be seen with reference to FIG. 2,
the bone plate extender 1 may include one or more portions
that are substantially non-planar. For instance, as depicted in
FIG. 2A, the bottom surface 31 of the bone fixation portion 30
may be non-planar with respect to one or more of the bottom
surface 11 of the elongate body 10, and/or the bottom surface
21 of the bone plate engagement element 20. Specifically, as
illustrated, the bottom surface 31 is angled with respect to a
primary plane 2, which primary plane comprises one or more
of bottom surfaces 11 and 21.

As depicted in FIG. 2B, top surface 25 of the bone plate
engagement portion 20 and top surface 155 of portion 12 of
the elongate body 10 may be non-planar with respect to one or
more of the top surface 155 of the portion 16 and/or the top
surface 35 of the bone plate engagement element 30. Specifi-
cally, as illustrated, top surfaces 35 and 154 are angled with
respect to a primary plane 2, which primary plane comprises
top surfaces 35 and 156. It is to be noted that with respect to
FIGS. 2A and 2B, although the bone fixation element is
depicted as being angled with respect to one or more of a
portion of the elongate body and/or the bone plate engage-
ment portion, it is understood that the bone plate engagement
portion may also be angled with respect to one or more of the
elongate body and/or bone fixation portion.

As depicted in FIGS. 2C-2F, one or more portions of the
elongate body 10 may be angled or curved with respect to one
or more other portions of the bone plate extender 1. For
instance, as depicted in FIG. 2C, the distal portion 16 of the
elongate body 10 may be angled with respect to the distal
portion 12 and/or the bone plate engagement portion 20,
wherein the angle may be from 0 to 90° or more. Specifically,
a top surface 15¢ of the distal portion 16 may be angled with
respect to a primary plane 2, which primary plane 2 corre-
sponds to a top surface 15a and/or 156 and/or 25 of the bone
plate extender 1.

For instance, as can be seen with reference to FIG. 2D, top
surface 15¢ of distal portion 16 may be angled with respect to
plane 2 defined by the top surface 15a of intercalating portion
13 and top surface 155 of distal portion 12. Additionally, as
depicted top surfaces 15a and 155 are not coplanar with top
surface 25, but rather are offset there from, e.g., by a distance
X.

Further, as depicted in FIG. 2E, a primary plane 2 may
correspond to bottom surface 11a of intercalating portion 13
and/or bottom surface 115 of proximal portion 12. Accord-
ingly, bottom surface 11¢ of distal portion 16 may be angled
with respect to plane 2 defined by the bottom surface 11a of
intercalating portion 13 and bottom surface 115 of proximal
portion 12. Additionally, as depicted top surface 15 is not
coplanar with top surface 25, but rather are offset there from,
e.g., by adistance x. Thus, as depicted in FIGS. 2C-2E, one or
more portions of the bone plate extender may be angled with
respect to one or more other portions thereof, wherein the
angle may range from about 1° to about 90°, such as from
about 5° to about 45°, for instance from about 7.5° to about
30°, including from about 10° to about 20°, such about as 15°.
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Further, as depicted in FIG. 2F, the bone plate extender may
include one or a plurality of angels, e.g., internal angles. For
instance, as depicted in FIG. 2F, the intercalating portion 13
of the elongate body 10 may be angled with respect to the
proximal portion 12 and/or the distal portion 16 of the elon-
gate body 10. It is to be noted that the bone plate extenders
herein described could be provided pre-bent as described
above or configured to be bent, e.g., during placement, so as
to accommodate the shape of the bone and/or bone plate to
which the extender is to be attached.

FIG. 3 depicts how the bone plate extender 1 of FIG. 1B
may be associated with another bone plate, e.g., a primary
bone plate 100. As can be seen with respect to FIG. 3A, at
least the bone plate engagement portion 20 is configured for
being associated with bone plate 100. Accordingly, in this
regard, bone plate engagement portion 20 is planar and flat-
tened with respect to raised elongate body 10 and bone fixa-
tion portion 30. Specifically, as can be seen with reference to
FIG. 3B, top surface 25 of the bone plate engagement portion
20 is configured for contacting a bone contacting surface 111
of bone plate 100.

For example, bone plate engagement portion 20 may be
slid underneath bone plate 100 or otherwise associated there-
with in such a manner that opening 27 of bone plate engage-
ment portion 20 aligns with an opening, such as openings
107a, 1075, or 107¢, of bone plate 100. In this manner, bone
plate extender 1 may be coupled to bone plate 100, e.g., by the
insertion of a fixation element through openings 107 and 27.
FIG. 3B provides a bottom view of the distal portion of the
primary bone plate 100, showing the coupling of bone plate
extender 1 with the bottom surface 111 of primary bone plate
100, such that top surface 25 of the bone plate extender
contacts bottom surface 111 of the primary bone plate 100
such that openings 27 and 1074 align. FIG. 3C provides a side
view of the bone plate extender 1 and primary bone plate 100
of FIG. 3A, as depicted bone plate 100 is concave.

As can be seen with reference to FIG. 3, primary bone plate
100, may include an elongate element 110 and a transverse
element 120, such that the bone plate 100 is in the shape of a
“T”. Further, as depicted, top surface 115 of elongate element
110 corresponds to a primary plane 101 and top surface 125
corresponds to a secondary plane 102, wherein primary plane
101 and secondary plane 102 are anti-parallel to one another,
e.g., transect one another, such that an angle x is formed
where angle x may range from about 1° to about 90°, such as
from about 5° to about 45°, for instance from about 7.5° to
about 30°, including from about 10° to about 20°, such about
as 15°. Additionally, as depicted elongate body 110 is con-
cave.

FIG. 4 depicts how the bone plate extender 1 of FIG. 1C
may be associated with another bone plate, e.g., a primary
bone plate 100. As can be seen with respect to FIG. 4A, at
least a bone plate engagement portion 20 is configured for
being associated with bone plate 100. Accordingly, in this
regard, at least the bottom surface 21 (not shown) of the bone
plate engagement portion 20 is planar and adapted for being
associated with a top surface 115 of bone plate 100. For
example, bone plate engagement portion 20 may be posi-
tioned on top of bone plate 100 or otherwise associated there-
with in such a manner that opening 27 of bone plate engage-
ment portion 20 aligns with an opening, such as opening
107a, 1075, or 107¢, of bone plate 100. In this manner, bone
plate extender 1 may be coupled to bone plate 100, e.g., and
attached thereto by the insertion of a fixation element through
openings 107 and 27. FIG. 4B provides a front view of the
bone plate extender 1 in its association with primary bone
plate 100 as shown in FIG. 4A. FIG. 4C provides a perspec-
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tive view of the bone plate extender 1 in its association with
primary bone plate 100 as shown in FIG. 4B.

FIG. 5 depicts how the bone plate extender 1 of FIG. 11 may
be associated with another bone plate, e.g., a primary bone
plate 100. As can be seen with respect to FIG. 5A, at least a
bone plate engagement portion 20 is configured for being
associated with bone plate 100. Accordingly, in this regard, at
least the bottom surface 21 (not shown) of the bone plate
engagement portion 20 is planar and adapted for being asso-
ciated with a top surface 115 of bone plate 100.

For example, bone plate engagement portion 20 may be
positioned on a top surface of bone plate 100, or otherwise
associated therewith, in such a manner that opening 27 of
bone plate engagement portion 20 aligns with an opening,
such as one of openings 107a, 1075, 107¢, 107d 107, 107/,
107g, etc. of bone plate 100. In this manner, bone plate
extender 1 may be coupled to bone plate 100, and attached
thereto e.g., by the insertion of a fixation element through
openings 27 and 107.

As depicted, opening 27 is aligned with opening 107g of
bone plate 100, which opening is elongated and configured as
an oval. In this manner, bone pate extender 1 may be moved
along opening 27g so as to achieve optimal alignment there-
with. It is to be noted, that although the bone plate extender 1
is attached to a top surface of the bone plate 100, bone plate
extender 1, could be configured for being coupled to a bottom
surface of bone plate 100.

FIG. 5B provides a perspective view of the bone plate
extender 1 and bone plate 100 of FIG. 5A. As canbe seen with
reference to FIG. 5B, the bone plate extender 1 is non-planar.
Specifically, a bottom surface 11 of elongate body 10 of the
bone plate extender 1 includes both a twist and an angled
configuration with respect to the bottom surface 21 (not
shown) of bone plate engagement portion 20 and the bottom
surface 31 of bone fixation portion 30.

Thus, as depicted, the bone plate extender 1 may be asso-
ciated with the primary bone plate 100 in such a manner that
the elongate body 10 is extended, curved and out of plane with
respect to the top surface 115 of the primary bone plate 100
and/or a primary plane 101 corresponding thereto. As
depicted, bone fixation portion 30 includes a plurality of
openings 37a and 375 through one or more of which a bone
fixation element may be inserted so as to contact one or more
bone portions in a manner sufficient to reduce the fractured
bone portion in healing alignment with another bone portion,
such as a bone portion contacted by primary bone plate 100.
It is to be noted that the elongated, twisted, and/or curved
configuration of elongate body 10 allows the bone plate
extender 1 to contact a fractured bone portion that may be
located distally and out of plane with respect to the bone plate
100 or a primary plane 101 corresponding to a top surface
thereof.

FIG. 5C provides a reverse perspective view of the bone
plate extender 1 and primary bone plate 100 of FIG. 5B. As
can be seen with respect to FIG. 5C, the referenced twist is
positioned along the proximal portion 12 of elongate body 10
and the referenced curve extends at least from proximal por-
tion 12 to distal portion 16 and in this instance, continues
through bone fixation portion 30. Further, as depicted, elon-
gate body 110 of primary bone plate 100 includes a concave
configuration, which concave configuration is adapted so as
to allow the bottom surface 111 of elongate body 110 to
conform to a specific bone morphology, such as a diaphyseal
portion of a long bone, for example, a diaphyseal portion of a
radius bone.

FIG. 6 A depicts a primary bone plate 100 having one or a
plurality of bone plate extenders 1la and/or 15 associated
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therewith. FIG. 6aq illustrates that a plurality of bone plate
extenders 1a and 15 may be configured for being associated
with a bottom surface 111 of primary bone plate 100. As
depicted, bone plate extender la is contacted with a trans-
verse element 120 of bone plate 100 such that opening 27a
(not shown) in bone plate extender 1a aligns with opening
107a in bone plate 100. Additionally, bone plate extender 15
is contacted with a different section of transverse element 120
of'bone plate 100 such that opening 275 (not shown) in bone
plate extender 15 aligns with opening 107¢ in bone plate 100.

As can be seen, bone fixation portion 30a of bone plate
extender 1a includes a plurality of openings 37a and 375, and
bone fixation portion 20 of bone plate extender 15 includes a
single opening 37¢. Openings 374, 37b, and 37¢ are config-
ured for receiving a fixation element there through which
fixation element(s) may contact one or more fractured bone
portions that are positioned distally from primary bone plate
100 and in this manner the bone plate extenders 1a and 16
may reduce the contacted bone portions so as to be in healing
alignment with another bone portion, such as a primary bone
portion to which the primary bone plate 100 is associated.

FIG. 6B illustrates that a plurality of bone plate extenders
1a and 15 may be configured for being associated with a top
surface 115 of primary bone plate 100. As depicted, bone
plate extender 1a is contacted with a top surface of transverse
element 120 of bone plate 100 such that opening 27a in bone
plate extender la aligns with opening 1074 (not shown) in
bone plate 100. Additionally, bone plate extender 15 is con-
tacted with a different section of transverse element 120 of
bone plate 100 such that opening 275 in bone plate extender
15 aligns with opening 107¢ (not shown) in bone plate 100.

As can be seen, bone fixation portion 30 of bone plate
extender 1a does not include an opening, but rather is config-
ured as a blade, which blade may be associated with a frac-
tured bone portion so as to reduce the fractured bone portion
in healing alignment, for instance, in alignment with a main
bone portion, such as a bone portion to which primary bone
plate 100 may be associated. Accordingly, the bone plate
extender la includes a bent bone fixation portion that includes
one or more teeth or hooks 31. Additionally, bone fixation
portion 20 of bone plate extender 15 includes a plurality of
opening 37a and 375, one or more of which may be used to
reduce and align an additional bone fracture portion or the
same bone fracture portion as bone plate extender 1.

FIG. 6C presents a perspective view of bone plate extender
1 of FIG. 6B associated with bone plate 100 via the alignment
of opening 27a in bone plate extender 1a and opening 107¢
(not shown) of bone plate 101. As can be seen with respect to
FIG. 6C, a proximal portion 116 of elongate body 110 is
angled with respect to the distal portion 112, such that the
transverse section 120 is out of plane in relation to a primary
plane 101 that corresponds to either a top 115 or bone con-
tacting 111 surface of the elongate body 110, specifically, a
proximal portion 116 thereof.

FIG. 7 presents a bone plate system 5 which includes a
primary bone plate 100 and a bone plate extender 1 (as illus-
trated in FIG. 1B), which system may be applied to one or
more bone portions so as to align, reduce, and/or stabilize a
bone fracture. For instance, as can be seen with reference to
FIG. 7, aprimary bone plate 100, such as a generic bone plate,
may be positioned along a first bone portion 202, such as a
long or diaphyseal bone portion, of a bone 200. For instance,
as depicted, a primary bone plate 100 may be positioned on
the radial side of a diaphyseal portion of the radius bone of the
left arm. A fastener 106a may be inserted into opening 105 so
as to attach the bone plate 100 to the first portion of bone 202.
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Likewise, a bone plate extender 1 may be positioned along
a second bone portion 204, such as a juxtaarticular or meta-
physeal bone portion of the radial side of radius bone 200. As
illustrated, the bone plate extender 1 includes a bone fixation
portion 30 that includes an opening 37 for receiving a fastener
106¢, which fastener may be inserted into opening 37 so as to
attach the bone plate extender 1 to the second portion of bone
204.

Once the primary bone plate 100 and bone plate extender 1
have been appropriately positioned and attached to respective
bone portions 202 and 204, the bone plate engagement por-
tion 20 of the bone plate extender 1 may be slid or fitted
underneath the primary bone plate 100 such that the top
surface 25 comes into contact with the bone contacting sur-
face 111 and openings 27 and 107 are aligned. Itis to be noted,
that although bone plate extender 1 is configured for being
coupled with a bottom surface 111 of primary bone plate 100,
in certain variations, a bone plate extender of the disclosure
may be configured for being coupled to a primary bone plate
via association with a top surface thereof. Once appropriately
aligned the two bone plates may be coupled and attached to
one another so as to reduce the two bone portions 202 and
204. Fastener 1065 may then be inserted through openings 27
and 107¢ to attach the bone plates together and/or to the
underlying bone 200 and thereby stabilize the fractured bone
portions.

FIG. 8 illustrates another embodiment of the bone plate
system 5. As can be seen with respect to FIG. 8A, the bone
plate system includes a generic primary bone plate 100. The
primary bone plate 100 is planar, includes a top surface 115,
a bone contacting surface 111, an opening 107 positioned in
a distal portion of the bone plate, and an opening 105 posi-
tioned in a proximal portion ofthe bone plate. Top surface 115
corresponds to a primary plane 101. The primary bone plate
101 is positioned along a first bone portion shown here as the
radial side of the distal radius, proximal to the fracture site
202, such as a long or diaphyseal bone portion of bone 200.
Fastener 106q is inserted into opening 105 thereby attaching
the bone plate 100 to the first portion of bone 202. As depicted
in FIG. 8A, a distal, radial styloid portion 204 of a radius bone
200 is fractured and displaced with respect to a diaphyseal
portion 202 of the radius bone 200.

As can be seen with reference to FIG. 8A, the bone plate
system 5, also includes a bone plate extender 1, which bone
plate extender is equivalent to the angled bone plate extender
set forth in FIG. 2B. The bone plate extender 1 includes a bone
plate engagement portion 20 that is non-planar with respect to
the elongate body 10. Specifically, a top surface 25 of the
proximal portion 20 is angled with respect to a top surface 15
of the elongate body 10. Thus, the bone plate engagement
portion 20 is configured as a pre-bent member. As depicted,
the bone fixation portion 30 of the bone plate extender 1
includes an opening 37 that is configured for receiving fas-
tener 106¢ there through, which fastener passes through the
opening and may be inserted into the bone portion 204.

With reference to FIG. 8B, the primary bone plate 100 is
positioned and attached to bone portion 202 of radius bone
200 via fastener 106a. The bone plate extender 1 is positioned
s0 as to contact and be attached to the fractured and displaced
radial styloid portion 204 of radius bone 200. For instance,
when properly aligned, fastener 106¢ may be at least partially
inserted through recessed opening 37 so as to attach the bone
plate extender 1 to the fractured radial styloid bone portion
204. The two plates may then be coupled together by sliding
the bone plate engagement portion 20 of the bone plate
extender 1 under bone plate 100 such that top surface 25 of the
bone plate extender contacts bottom surface 111 of bone plate
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100 and openings 27 and 107 align. A fastener 1065 may then
be inserted through the aligned openings. Specifically, once
properly aligned and reduced, fastener 1065 may be inserted
through openings in the plates so as to join plates 1 and 100
and thereby stabilize the bone fracture.

As can be seen with reference to FIG. 9, the bone plate
system 5 is applied so as to align, reduce, and/or stabilize a
bone fracture. For instance, the primary bone plate 100 is
positioned along a first bone portion 202, such as a long or
diaphyseal bone portion of bone 200. The first bone plate 100
is positioned proximally and volarly on the distal radius and
connects to the bone plate extender running distally and radi-
ally on the distal radius. Fastener 1064 is inserted into open-
ing 105 thereby attaching the bone plate 100 to the first
portion of bone 202.

Likewise, the bone plate extender 1 (as illustrated in FIG.
2E) is positioned along a second bone portion 204, such as a
juxtaarticular or metaphyseal bone portion of bone 200. As
illustrated, the configuration of the bone plate extender 1 is
adapted so as to model the morphology of the bone region to
which the bone plate extender 1 is attached. For instance, the
bone plate extender 1 is shaped to conform with the radial
portion of the distal radius fixing to the radial styloid. Fas-
tener 106¢ may be inserted into opening 37 so as to attach the
bone plate extender 1 to the second portion of bone 204. The
primary bone plate and bone plate extender may then be
appropriately positioned and the openings 27 and 107 may be
aligned and the bone plates coupled together and attached,
e.g., via fastener 1065, so as to reduce the two bone portions
202 and 204 and thereby stabilize the fractured bone portions.
As can be seen with reference to FIG. 9, the bone plate
engagement portion of the bone plate extender 1 is configured
for contacting and being coupled with a top surface of bone
plate 100 for attachment thereto.

FIG. 10 illustrates another variation of a bone plate system
that includes the bone plate extender as depicted in FIG. 11.
As can be seen with respect to FIG. 10A, a bone plate system
5 is provided wherein the system includes a primary bone
plate 100. The primary bone plate 100 is substantially planar
and includes a top surface 115 with a plurality of openings
107a-107¢ extending there through to a bottom surface 111.
The bottom surface 111 of the bone plate 100 defines a pri-
mary plane 101. The bone plate system 5, also includes a bone
plate extender 1. The a bone plate extender 1 is non-planar
and includes a top surface 15, a bone contacting surface 11, a
bone plate engagement portion 20, which includes an opening
27, and additionally includes, a bone fixation portion 30
which includes an opening 37. A line transecting the aperture
of openings 27 and 37 of the bone plate extender 1 defines a
secondary plane 102.

As illustrated in FIG. 10B, a distal, radial styloid portion
204 of a radius bone 200 is fractured and displaced with
respectto adiaphyseal portion 202 of the bone 200. A primary
bone plate 100 is positioned along the radial side of the distal
radius, proximal to the fracture site 203 of the diaphyseal
bone portion 202 of radius bone 200. Fastener 1064 may be
inserted into opening 1074 thereby attaching the bone plate
100 to the first portion of bone 202. The bone plate extender
1 is positioned so as to contact and be attached to the fractured
and displaced radial styloid portion 204. When properly
aligned, fastener 106g may be inserted through opening 37 so
as to attach the bone plate extender 1 to the fractured radial
styloid bone portion 204. The two bone plates may then be
coupled together by aligning the opening 27 of bone plate
extender 1 with opening 107¢ of bone plate 100, so as to
reduce the two bone portions 202 and 204 into an alignment
that at least approximates the natural anatomical morphology
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of bone 200. Once properly aligned and reduced, fastener
106 may be inserted through openings in the plates so as to
join plates 100 and 1 and thereby stabilize the bone fracture,
as shown in FIG. 10B. As depicted, once the two bone plates
are properly aligned and coupled together, primary plane 101
transects secondary plane 102 at an angle x.

As can be seen with reference to FIG. 10C, bone plate
system 5 is applied so as to align, reduce, and/or stabilize a
bone fracture. For instance, the primary bone plate 100 is
positioned along a first bone portion 202, such as a long or
diaphyseal bone portion of bone 200. For example, as
depicted, the primary bone plate 100 is positioned along the
proximal radial portion of the distal radius. Fastener 106a is
inserted into opening 107a thereby attaching the bone plate
101 to the first portion of bone 202.

Likewise, the bone plate extender 1 (as illustrated in FIG.
1) is positioned along a second bone portion 204, such as a
juxtaarticular or metaphyseal bone portion of bone 200. For
example, as depicted, the bone plate extender 1 is positioned
distally to the primary plate 101 and wraps around the radial
portion of the distal radius to the dorsal surface, attaching to
a fractured portion of the distal radius or the distal radial
styloid. As illustrated, the configuration of the bone plate
extender 1 is adapted so as to model the morphology of the
bone regions to which the bone plate extender is attached.
Therefore, the elongate body 10 of the bone plate extender 1
includes a curved configuration.

A fastener 106c may be inserted into one of openings 37a
or 375 so as to attach the bone plate extender 1 to the second
portion of bone 204. The primary bone plate 100 and bone
plate extender 1 may then be appropriately positioned and the
openings 27 and 107 may be aligned. Fastener 1065 may be
inserted into and through openings 27 and 107 so as to couple
the bone plates together to reduce the two bone portions 202
and 204 and thereby stabilize the fractured bone portions.

FIG. 11 illustrates another embodiment of a bone plate
extender in conjunction with a bone plate system of the dis-
closure. As can be seen with respect to FIG. 11A, the bone
plate system 5 includes a primary bone plate 100. The primary
bone plate 100 is planar, includes a top surface 115 with a
series of openings 107a-f, configured as openings. The pri-
mary bone plate 100 additionally includes a bone contacting
surface 111. The top surface 115 defines a primary plane 101.
As depicted the primary bone plate 100 includes a configu-
ration in the shape of a “I.” Specifically, the primary bone
plate 100 includes a first section 114 and a second section
116, wherein the first section 114 bisects the second section
116, such that the primary bone plate 100 forms a “T” shape.

The bone plate system 5 of FIG. 11 further includes a bone
plate extender 1. The bone plate extender 1 is non-planar and
includes a proximal portion 12, with a proximal end 14, an
intercalating portion 13, and a distal portion 16. The bone
plate extender additionally includes a bone plate engagement
portion 20, positioned at the proximal end 14, which bone
plate engagement portion includes an opening 27. The bone
plate engagement portion 20 is configured as an oft-set tab
member. For instance, as depicted, bone plate engagement
portion 20 includes a ledge configuration 67 that is adapted so
as to allow the engagement portion 20 to contact a top surface
115 of the primary bone plate 100 in order to be coupled
therewith in a manner such that the bone contacting surface
11 of the bone plate extender 1 is aligned (e.g., flush) with the
bone contacting surface 111 of the primary bone plate 100.
The bone plate extender also includes a bone fixation portion
30 positioned at the distal portion 16, which bone fixation
portion includes an opening 37. Bone plate extender 1 addi-
tionally includes a top surface 15 and an additional bone
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contacting surface 31. Additionally, as depicted, the bone
plate extender 1 includes both a twist and an angled configu-
ration such that the bone contacting surface 11 is twisted and
out of plane with respect to the bone contacting surface 31 as
illustrated by planes 102 and 103.

As depicted in FIG. 11B, a distal, radial styloid portion 204
of'a radius bone 200 is fractured. The primary bone plate 100
is positioned along a first bone portion 202, such as a long or
diaphyseal bone portion of radius bone 200. Fastener 106¢ is
inserted into opening 107e thereby attaching the bone plate
100 to a first portion of bone 202. The bone plate extender 1
is positioned so as to contact and reduce the fractured and
displaced radial styloid portion 204 of radius bone 200. The
bone plate extender 1 includes both a twist and a bend such
that the bone plate extender 1 may wrap around one bone
portion and contact a second bone portion such that the flat
portion of the bone contacting surface 31 of the bone plate
extender 1 contacts the second bone portion so as to align and
reduce a fracture therein. For instance, the fractured portion
of the radial styloid may be attached to the bone plate at it’s
most distal surface or in various locations along the radial
surface of the distal radius radial styloid.

When the bone plate extender 1 is properly positioned,
fastener 1065 may be inserted through opening 37 so as to
attach the bone plate extender 1 to the fractured radial styloid
bone portion 204. The two bone plates may then be coupled
together by aligning the tab member 20 of bone plate extender
1 with an opening 107a-f of bone plate 100 so as to reduce the
two bone portions 202 and 204. Once properly aligned and
reduced, a fastener, 1064 may be inserted through the selected
opening, e.g., 1074, so as to join plates 100 and 1 and thereby
stabilize the bone fracture.

In one aspect, the disclosure is directed to a kit, wherein the
kit includes a plurality of bone plates. In certain variations the
kit includes one or more of a bone plate extender, a primary
bone plate, and/or a fastener. For instance, in certain varia-
tions, the kit includes at least a primary bone plate and a bone
plate extender, as described above, and may additionally
include one or more fasteners. In certain variations the kit
includes a plurality of bone plate extenders, a plurality of
primary plates, and a plurality of fasteners. In certain varia-
tions the kit includes a plurality of bone plate extenders, as
described herein below. For example, in certain variations, a
kit is provided wherein the kit includes at least a plurality of
bone plate extenders, such as a plurality of bone plate extend-
ers described herein above. The bone plates, e.g., the bone
plate extenders, and/or fasteners of the kit may be configured
such that they may be bent, manipulated, mixed, matched,
and attached to one or more bone portions and/or to each other
so astoreduce, align, and stabilize a bone fracture through the
use of a multiplicity of bone plates. The kit may also include
suitable directions for using the components of the kit. Such
as directions pertaining to mixing and matching the compo-
nents. E.g., bone plate extender(s), so as to optimize usability.

Accordingly, FIG. 12 illustrates another embodiment of a
bone plate system of the disclosure. For instance, in certain
embodiments, a kit of bone plate extenders may be provided,
wherein the kit includes a plurality of bone plate extenders, as
described herein. In such an instance, the various bone plate
extenders in the kit may be mixed, matched and coupled
together so as to align, reduce, and stabilize a bone fracture,
such as a comminuted bone fracture. As can be seen with
respect to FIG. 12A, the bone plate system 5 comprises a kit
that includes a plurality of bone plate extenders.

As depicted, bone plate extenders 1, 2, 3, and 4 are pro-
vided. Bone plate extender 1 is equivalent to the bone plate
illustrated in FIG. 1H. Bone plate extender 2 is equivalent to
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the bone plate illustrated in FIG. 1F. Bone plate extender 3 is
equivalent to the blade bone plate la illustrated in FIG. 6B.
Bone plate extender 4 is equivalent to the bone plate illus-
trated in FIG. 1A. As can be seen with respect to FIG. 12B, the
bone plate system 5 may further comprise a kit that includes
the bone plate extender 5 illustrated in FIG. 1E as well as the
bone extender 4 illustrated in FIG. 1A.

The bone plate extenders of the kit are configured such that
they can be bent, manipulated, mixed, matched, and attached
to one or more bone portions and/or each other so as to reduce,
align, and stabilize a bone fracture. As illustrated in FIG. 12A,
the bone plate extender system may be used to reduce and
stabilize a bone fracture such as a comminuted bone fracture
involving one or more bones of the hand. And as illustrated in
FIG. 12B, the bone plate extender system may be used to
reduce and stabilize a bone fracture involving one or more
bones of the fingers.

In one aspect, the subject matter described herein may be
directed to methods of using such a bone plate extender and
system, as described herein above, so as to align, reduce
and/or fix one or more fractured bone portions for the treat-
ment thereof, for example. Accordingly, in certain embodi-
ments, a general method is provided for reducing a bone
fracture, wherein the method includes the steps of providing
a first bone plate, e.g., a primary bone plate, which bone plate
may be any of a number of different bone plates well known
and commercially available on the market or a bone plate
extender of the subject disclosure, so long as the first bone
plate includes at least an opening for receiving a fastener and
may be configured for being attached to a bone portion, such
as a diaphyseal portion of a long bone.

A bone plate extender such as that described above is also
provided. As described above, the bone plate extender of the
subject disclosure may be configured for being coupled to the
first or primary bone plate. Once provided the first bone plate
and bone plate extender may be attached to respective bone
portions. For instance, the first bone plate may be attached to
afirst bone portion and the second bone plate may be attached
to a second bone portion. Prior to or after attachment to
respective bone portions the first bone plate and bone plate
extender may be coupled together so as to reduce the frac-
tured bone portions.

Accordingly, the primary bone plate and bone plate
extender may be attached to their respective bone portions in
any suitable order. For instance, the primary bone plate may
be attached to a first bone portion prior to the attachment of
the bone plate extender to a second bone portion or vice-
verse. However, regardless of the order of the attachment of
the primary bone plate and bone plate extender, the bone plate
extender may be attached to a distal and/or fragmented bone
portion and used as a lever so as to obtain correct anatomical
alignment.

For example, the bone plate extender may be applied to a
distal bone fragment. The application of the bone plate
extender to the distal bone fragment may, but need not,
involve the use of a K-wire which may be inserted through an
opening in the bone plate extender, for instance, in the distal
portion thereof, so as to be used as a guide to insure correct
alignment of the bone plate extender to the distal fractured
bone portion. Accordingly, the K-wire to be applied may be
drilled parallel to an articular surface, such as in the lateral
plane of the bone fragment. The bone plate extender may then
be slid over the K-wire and down to the surface of the distal
bone fragment. Once contacted and correctly positioned with
respect to the distal bone fragment, the bone plate extender
may be attached thereto by the insertion of one or more
fasteners, e.g., pegs, through openings in the bone plate
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extender. K-wire may also be used to perform this function in
addition or substitution for the referenced pegs.

If the primary bone plate has not heretofore been attached
to the primary bone portion it may then be attached to its
respective bone portion, for instance, in the manner described
above with respect to the bone plate extender. Once the bone
plate extender or both the primary bone plate and the bone
plate extender are attached to their respective bone portions,
the bone plate extender may be used, like a joystick, so as to
align the two bone portions one with the other and/or align the
bone plate engagement element of the bone plate extender
with the primary bone plate in a manner sufficient to allow the
primary bone plate and the bone plate extender to be coupled
together.

It is to be noted that the bone plate extender is not only
specifically designed, as described above, to conform to the
morphology of the bone portion to which it is attached, but it
is also designed such that when the bone plates are attached to
their respective bone portions, the coupling of the primary
bone plate with the bone plate extender results in the align-
ment and proper reduction of the respective bone portions
such that when the primary bone plate and bone plate
extender are attached to one another the fractured bone por-
tions are stabilized in an alignment that approximates the
normal anatomical alignment that the bone was in prior to the
fracture and therefore promotes correct and rapid healing,
with minimal adverse effects.

As certain changes may be made without departing from
the scope of the present subject matter described herein, it is
intended that all matter contained in the above description or
shown in the accompanying drawings be interpreted as illus-
trative and not in a literal sense (and thus, not limiting).
Practitioners of the art will realize that the method, device and
system configurations depicted and described herein are
examples of multiple possible system configurations that fall
within the scope of the current subject matter described
herein.

While the subject matter described herein has been
described with reference to the specific embodiments thereof,
it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted
without departing from the true spirit and scope of the subject
matter described herein. In addition, many modifications may
be made to adapt a particular situation, material, composition
of matter, process, process step or steps, to the objective and
scope of the subject matter described herein. All such modi-
fications are intended to be within the scope of the claims
appended hereto.

Throughout this application, various publications, patents
and published patent applications may be cited. The disclo-
sures of these publications, patents and published patent
applications referenced in this application are hereby incor-
porated by reference in their entirety into the present disclo-
sure. Citation herein by the Applicant of a publication, pub-
lished patent application, or patent is not an admission by the
Applicant of said publication, published patent application,
or patent as prior art. Accordingly, all publications and patents
cited in this specification are herein incorporated by reference
as if each individual publication or patent were specifically
and individually indicated to be incorporated by reference.

What is claimed is:

1. A bone plate extender, comprising an extended body, the
extended body comprising:

abone plate engagement portion comprising a bottom sur-

face and a top surface, the bottom surface being substan-
tially planar and configured for contacting a top surface
of'a bone plate;

20

25

30

35

40

45

50

55

60

65

32

a bone fixation portion adapted for being associated with a
bone fixation element; and

an intercalating portion extending between the bone plate
engagement portion and the bone fixation portion and
comprising a bottom surface and a top surface, the bone
plate engagement portion and the bone fixation portion
being twisted relative to one another about a centerline
of the extended body.

2. The bone plate extender of claim 1, wherein a distance
between the bottom and top surface of the bone plate engage-
ment portion comprises a first thickness, and a distance
between the bottom and top surface of the intercalating por-
tion comprises a second thickness.

3. The bone plate extender of claim 2, wherein the first
thickness and second thickness comprises a unitary thick-
ness.

4. The bone plate extender of claim 1, wherein the interca-
lating portion is adapted so as to resist deformation.

5. The bone plate extender of claim 1, wherein the interca-
lating portion further comprises a proximal portion including
a proximal end, a distal portion including a distal end, an
intermediary portion positioned between the proximal and
the distal portions, a top surface, a bottom surface opposite
the top surface, and a primary plane, wherein the primary
plane corresponds to either the top surface or the bottom
surface.

6. The bone plate extender of claim 5, wherein the primary
plane corresponds to the proximal portion, and the distal
portion is out of plane with respect to the primary plane.

7. The bone plate extender of claim 6, wherein one of the
top surface or the bottom surface comprises one or more
secondary planes.

8. The bone plate extender of claim 6, wherein the distal
portion is angled with respect to the proximal portion.

9. The bone plate extender of claim 6, wherein the bone
fixation portion is angled with respect to the primary plane.

10. The bone plate extender of claim 1, wherein the bone
fixation portion further comprises an opening extending
between the top surface and a bone contacting surface,
wherein the opening is configured for receiving a bone fixa-
tion element there through.

11. The bone plate extender of claim 10, wherein the bone
fixation element comprises a fastener.

12. The bone plate extender of claim 1, wherein the bone
plate engagement portion and the bone fixation portion are
rotated relative to one another about the centerline to form a
twist in the extended body.

13. The bone plate extender of claim 1, wherein the cen-
terline of the extended body includes a spiral curve along a
twist between the bone plate engagement portion and the
bone fixation portion.

14. A bone plate extender, comprising an extended body,
the extended body comprising:

a bone plate engagement portion comprising a bottom sur-
face and a top surface, the bottom surface being substan-
tially planar and configured for contacting a top surface
of a bone plate;

a bone fixation portion adapted for being associated with a
bone fixation element; and

an intercalating portion extending between the bone plate
engagement portion and the bone fixation portion and
comprising a bottom surface and a top surface, the bone
plate engagement portion and the bone fixation portion
being twisted relative to one another about a centerline
ofthe extended body, the bone plate engagement portion
being bent along the centerline relative to the bone fixa-
tion portion.
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15. The bone plate extender of claim 14, wherein the bone
plate engagement portion and the bone fixation portion are
rotated relative to one another about the centerline to form a
twist in the extended body.

16. The bone plate extender of claim 14, wherein the cen- 5
terline of the extended body includes a spiral curve along a
twist between the bone plate engagement portion and the
bone fixation portion.
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