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ABSTRACT
Removable guide tips are pre-assembled into threaded holes of a fracture
fixation plate. The guide tips may be used with or without drill guides to guide a
drill along the axes of threaded holes defined in the plate. In addition, the tips may
be used with bending tools to contour the plate laterally, longitudinally and with

twist. More particularly, such plate contouring can be performed while the plate is

located on the bone.
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AUSTRALIA

Patents Act 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL

Name of Applicant: DEPUY PRODUCTS, INC.

Actual Inventors: JORGE L. ORBAY
JAVIER E. CASTANEDA
JUERGEN A. KORTENBACH

Address for Service: CALLINAN LAWRIE, 711 High Street,
Kew, Victoria 3101, Australia

Invention Title: BONE FRACTURE FIXATION PLATE SHAPING SYSTEM

The following statement is a full description of this invention, including the best method of
performing it known to us:-
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BONE FRACTURE FIXATION PLATE SHAPING SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a continuation-in-part of U.S. Serial No. 11/011,917, filed

December 14, 2004, which is hereby incorporated by reference herein in its entirety.

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
This invention relates broadly to surgical devices. More particularly, this
invention relates to orthopedic implants, and specifically to elements to implant and

shape a bone plate.

STATE OF THE ART
Fracture to the metaphysis of a long bone can be difficult to treat. Improper

treatment can result in deformity and long-term discomfort.

By way of example, a Colles” fracture is a fracture resulting from
compressive forces being placed on the distal radius, and which causes backward or
dorsal displacement of the distal fragment and radial deviation of the hand at the
wrist. Often, a Colles’ fracture will result in multiple bone fragments which are
movable and out of alignment relative to each other. If not properly treated, such
fractures may result in permanent wrist deformity and limited articulation of the
wrist. [t is therefore important to align the fracture and fixate the bones relative to

each other so that proper healing may occur.

Alignment and fixation of a metaphyseal fracture are typically performed by
one of several methods: casting, external fixation, pinning, and plating. Casting is
non-invasive, but may not be able to maintain alignment of the fracture where many
bone fragments exist. Therefore, as an alternative, cxternal fixators may be used.
External fixators utilize a method known as ligamentotaxis, which provides
distraction forces across the joint and permits the fracture to be aligned based upon

the tension placed on the surrounding ligaments. However, while external fixators
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can maintain the position of the wrist bones, it may nevertheless be difficult in
certain fractures to first provide the bones in proper alignment. In addition, external
fixators are often not suitable for fractures resulting in multiple bone fragments.
Pinning with K-wires (Kirschner wires) is an invasive procedure whereby pins are
positioned into the various fragments. This is a difficult and time consuming

procedure that provides limited fixation if the bone is comminuted or osteoporotic.

Plating utilizes a stabilizing metal plate typically placed against the bone,
fixed-angle fasteners (which may have threaded or non-threaded shafts) positioned
through the plate and entcring drilled holes adjacent an articular bone surface, and
cortical screws extending from the plate into holcs drilled in the bone to provide
stabilized fracture fixation. For example, co-owned U.S. Pub. No. 20040193164 Al,
which is hereby incorporated by refercnce herein in its entircty, discloses a plate
particularly adapted to treat dorsally displaced metaphyseal fractures from the volar

side of the wrist.

When fixed-angle fasteners are utilized in conjunction with a bone plate, it is
necessary to ensure that the pilot holes drilled for the fasteners are co-axial with the
hole axes. Otherwise, the shaft of the fasteners will not properly align with the
anatomy, and the head of the fasteners will not properly align with the threaded holes
of the plate, potentially resulting in cross-threading. As a result, with the plate
placed upon the bone, prior to drilling each hole in the bone in alignment with a
threaded hole, a drill guide is attached to the plate at the threaded hole. The guide
defines a tubular passage which directs the drill bit in the proper orientation for a
fastener through the particular threaded hole. Afier drilling cach hole, the drill guide
is removed, the fastener is inserted in the threaded holc. and the drill guide is coupled

to a subsequent threaded hole.
The process of attaching the drill guide during the surgical procedure is

laborious. It can be difficult to locate the appropriate angle for threadably coupling

the guide to the peg hole during the procedure, given that each threaded hole may
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have a discrete axis angle from the other threaded holes. Such difficulty can

unnecessarily prolong the surgical procedure.

Furthermore, fragment plates are commonly used to fixate fractures along the
diaphysis of a bone or at specific diaphyseal-metaphyscal or metaphyseal locations.
Such plates are generally elongate, L-shaped, Y-shaped or have another shape which
is suited for placement on a portion of a bone. The plates can be of varying length
depending upon the intended fixation application. When fragment plates are
provided with threaded holes they are subject to the same practical labor intensity for
use as presented above with respect to the volar plate; i.e., it is laborious to attach a
drill guide at each threaded hole for drilling a hole in alignment with the axis of the

hole for receiving the fixed angle fastener therethrough.

In addition, the anatomy for which the fragment plates are designed often
differ from the exact contour of the bone contacting surface of the plates. For several
reasons it has been impractical to re-contour a fragment plate with threaded holes
during the implantation procedure to better fit the anatomy. First, in distinction from
non-fixed angle fragment plates, inserting shaping tools into the threaded ho.les of the
plate and applying a force to the plate with the tools will distort the threads making
such holes unaccepting to their threaded fasteners. Second, to best fit the anatomy a
plate may need to be re-contoured in three dimensions: longitudinal, lateral, and
twist. Such modifications are difficult to transfer to a very stiff metal plate, having to
place the plate on the bone, remove the bone reshaping,. placing the plate back on the
bone, making corrections, etc. That is, it is very difficult to reshape any plate to

closely fit the bone when such reshaping is done at a distance from the bone.
SUMMARY OF THE INVENTION

It is therefore an object of the invention to facilitate the drilling of holes in

bone in alignment with the threaded holes in a bone plate.
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It is another object of the invention to obviate the difficulties presented in
connecting a drill guide in alignment with a threcaded fixed angle hole in a bone plate

at the time of surgcery.

It is also an object of the invention to provide a system to reshape a plate

while the plate is located on the bone.

It is a further object of the invention to protect a system which permits

reshaping of the plate in three dimensions.

It is yet another object of the invention to provide a system which protects the

threads of fixed angle holes during plate reshaping.

In accord with these objects. which will be discussed in detail below, drill
guide tips are pre-asscmbled into at least onc and preferably each of the threaded
holes of the plate, so that surgeon does not have to thread the drill guide with the
plate positioned on the bone. The pre-assembly can be done by the operating room
technician or at the factory. The drill guide tips may be reusable or disposable. The
tips are sufficiently short enough so that they do not interfere with adjacent tips or

adjacent structure on the plate or intended 1o be inserted through the plate.

In a preferred method of pre-assembling the tips to the plate, a nest of short
pins is placed beneath the plate such that the pins extend through the holes in the
plate along the same angles as the axes of the holes. The pins then guide the tips to
be thread into the holes at the correct angle. Alternatively, no nest is utilized and the
tips are individually guided into the holes at the appropriate angle. With respect to a
fragment plate, such angle is typically normal to the bonc contacting surface of the

plate.

There are two options for using the tips as drill guides. One is to attach a drill
guidc extension. The tip and extension together function as a conventional drill

guide. After drilling, the extension is used to remove the tip from the plate.
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According to another use, the tip is used as a guide for a drill bit without any

additional extension and then removed with a separate tool.

In addition, the guide tips have purpose other than for guiding a drill. The
guide tips can also be used in conjunction with plate bending tools, and are
particularly advantageous when the guide tips are pre-assembled on a fragment plate
having a plurality of spaced apart fixed angle holes separated by a plate portion
which can be deformed under force. Preferably two tools are used together to bend
the plate, and the bending tools have first and second ends which are at least partially
inserted into guide tips in two adjacent holes in the plate. Torque is applied by
coupling the first ends of each of the tools to the guide tips inserted in threaded holes
and manipulating the tools, lateral bending forces (i.e., bending within the plane of
the plate) are applied with the second ends in the guide tips, and longitudinal bending
forces are applied with the first ends or a combination of the first and second ends in
the guide tips. The bending tools can be operated and forces can be applied to
reshape the plate with the plate positioned directly on the bone to reshape the plate in
close conformance to the bone surface. As the plate is shaped at each set of two
holes, bending tools are removed and the guide tips can be used as discussed above
as drill guides to drill holes into bone beneath that portion of the plate. Fixed angle
screws are then used to couple that portion of the fragment plate to the bone. The
adjacent portion of the plate is then shaped and fixed to the bone in a like manner

with the process repeated until the entire plate is shaped and coupled to the bone.
Additional objects and advantages of the invention will become apparent to

those skilled in the art upon reference to the detailed description taken in conjunction

with the provided figures.
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a bone plate and a drill guide tip being
inserted or removed from the plate with a tool;

FIG. 2 is an exploded perspective view of drill guide tip and tool;

FIG. 3 is a perspective view of the bonc plate loaded with drill guide tips and

K-wires;

FIG. 4 is a front end view of a head portion of the plate showing that the drill

guide tips do not protrude through the bottom surface of the plate;

FIG. 5 is a perspective view of a drill guide tip and drill guide extension;

FIG. 6 is a side elevation of a first embodiment of a drill guide tip;

FIG. 7 is a top view of the first embodiment of the drill guide tip;

FIG. 8 is a side elevation of a second embodiment of a drill guide tip;

FI1G. 9 is a side elevation view of an embodiment of drill guide extension;

FIG. 10 is a top view of a third embodiment of a drill guide tip;

FIG. 11 is a side elevation of a fourth embodiment of a drill guide tip;

FIG. 12 is a bottom view of an embodiment of a drill guide extension

engageable with the drill guide tip of FIG. 11;

FIG. 13 is an exploded side elevation view of a fragment plate with guide

tips;
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FIG. 14 is an exploded perspective view of the fragment plate and guide tips

of FIG. 13;

FIG. 15 is a set of shaping tools, shown in side elevation and perspective

view;

FIG. 16 is a top perspective view of the shaping tools imparting a twist to the

fragment plate;

FIG. 17 is a perspective view of the shaping tools imparting a lateral bend to

the fragment plate;

FIG. 18 is an enlarged view similar to FIG. 17; and

FIG. 19 is a side clevation view of the shaping tools imparting a longitudinal

bend to the fragment plate.

DETAILED DESCRIPTION

Turning now to Fig. 1, a bone plate 10 is shown. The bone plate shown is
particularly for placement over the volar side of the distal radius. The bone plate 10
includes a plurality of threaded peg holes 12 for threadably receiving the heads of
pegs or locking screws (not shown) therein and relatively smaller alignment holes 14
sized to closely receive K-wires in a fixed angle orientation. In a preferred bone
plate, the axes of the peg holes are all oblique relative to each other. In one of the
peg holes, a drill guide tip 16 is shown being pre-assembled into the hole with an
insertion tool 18. Referring to Figs. | and 2, in a preferred embodiment, the
engagement between the insertion tool 18 and tip 16 is a tapered square 20 engaging
a circular opening 22, with the edges of the square driver providing sufficient
frictional force to rotate the tip into and out of engagement with the plate 10. Other

suitable engagements may be used as well.
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Pre-assembly of the tips 16 into the peg holes of the plate 10 is preferably
performed so that surgeon does not have to thread the drill guide tips 16 with the
plate once the plate 10 is positioned on the bone during the procedure. The pre-
assembly can be done by the operating room technician or at the factory. Ina
preferred method of pre-assembly, a nest of short pins 24 is placed beneath the plate
such that the pins extend through the holes in the plate along the same angles as the
axes of the holes. The pins 24 then guide the tips to be thread into the holes at the
correct angle. With respect to a fragment plate. such angle is typically normal to the
bone contacting surface of the plate. The pins 24 and insertion tool 18 are sized
such that they do not interfere with each other. Alternatively, no nest is utilized and
the tips 16 are individually guided into the holes at the appropriate angle. The drill

guide tips 16 may be reusable or disposable.

Referring to Figs. 2 and 3, the tips 16 have a frustoconically tapered upper
portion 30 and lower threaded portion 32, and are sufficiently short so that they do
not interfere with adjacent tips, adjacent structure on the plate, or structure intended
to be inserted through the plate, e.g., K-wires 50 through alignment holes 14.
Alternatively, the upper portion 30 may be cylindrical. The lower threaded portion
32 of the tips do not have to be as long as conventional drill guides, as the threading
into the plate is done away from the surgical environment under easier conditions,
whether at the factory (best case) or pre-implantation at the medical facility.
Shortening the threaded portion reduces protrusion of the guide tip below the plate
relative to convention drill guides, allowing the plate 10 to sit closer to the bone

while drilling, as discussed further below.

The drill guide tips also eliminate the need to “countersink™ holes for a drill
guide for the distal row of holes in a distal radius plate. More particularly and for the
following reasons, in the prior art it is initially necessary to drill holes in bone
through the distal row of threaded peg holes with a drill bit larger than the diameter
of the pcg shaft which will eventually be inserted through the peg holes. The plate is
very thin at the distal row. The prior art drill guide has a “nose” scction which is

cylindrical and unthreaded and approximately 0.030™ long, which is slightly longer
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than the pitch of the peg-hole thread (0.023™). The nose scction diameter is just
under the inner diameter of thread so that it guides itself with one full turn of the
thread and cstablishes the direction of the hole before the threads are engaged. [f the
plate thread depth is very small (as is the case for distal holes) there is no room
below the plate for the nose scction of the drill guide because the bone block entry.

Thus, countersink holes must be drilled.

In accord with the invention, the drill guide tips do not require a “nose”
section since they will be assembled with some other guidance (e.g., the above
described nest of pins 24) or freehand. The drill guide tips can be made very short
since they need just to hold on to the threads of the peg holes of a distal radius plate.
One and half threads of engagement has been shown to provide a satisfactory
coupling of the tip to the plate, and referring to Fig. 4 provides that the drill guide tip
16 does not protrude through the bottom 52 of the plate 10. In addition to
eliminating the requirement for countersinking, the fact that drill guide tips are so
short results in the plate seating almost completely flush on the bone. Furthermore,

the cylindrical unthreaded nose portion of the conventional drill guide, whose only

job is to help the surgeon find by feel the current angle of the peg hole, is not

required. A preferred size for cach tip is preferably approximately 0.150 - 0.250 inch
in length and certainly less than onc inch. As such tip rises a short distance
(maximum onc inch and preferably not more than 0.25 inch) above the upper surface

(the surface opposite the bone contacting surface) of the plate.

‘There are two options for using the tips as drill guides. According to a first
option, the tips 16 are used as the sole guide for a drill bit and then removed with a
tool similar to the insertion tool 18. The length of the tips provide sufficient
guidance for the drill bit. In this use, the inner surface of the tip is preferably hard,
e.g., metal. Thus, the tips 16 may be made cntirely of metal or have an outer plastic
body with an insert molded metal tube, e.g. hypotube, which is hard and readily

available with thin walls.
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Referring to Fig. 5 and according to a second option, a drill guide extension
34 may be attached to the top of the tip 16. The tip 16 and extension 34 together
function as a full length drill guide. The engagement between the drill guide
extension 34 over the tip 16 is preferably such that a continuous constant diameter
path is provided through the interiors of the extension and tip. To that end, the end
36 of the extension 34 is preferably stepped to fit the upper portion of the tip. The
surgeon drills through the drill guide extension and tip, thereby taking advantage of
the longer guidance which may be used in conjunction with a scale and/or gauge to
measure the depth of the drilled hole for peg length selection. After drilling, the
extension 34 and tip 16 are removed from the plate 10, and the extension 34 may also
function as a tool for tip 16 removal. In fact, the taper at the upper portion 30 of the
tip provides a means for axial and frictional engagement by the extension 34 which
permits rotational engagement. Once removed from the plate, the tip is then is pulled
of the extension by hand or may be dispensed into a container without manual

contact.

It is desirable to have some provision within the surgical set to collect the tips
for counting as they are removed; i.e., to ensure that all tips from the plate are
removed from the surgical site. In order to facilitate collection of the tips, it is
desirable that the drill guide tips have a very conspicuous color, e.g., green or blue.
If made out of metal, it may be desirable to make them out titanium or aluminum and
anodize them in a bright color that contrasts with the background in the surgical
wound and the bone plate. A specialized container may be provided, or a dummy

plate with threaded holes may be used to attach the tip thereto.

For drilling through the tips 16 where no drill guide extension is used, it may
be desirable to modify the flutes of the drill bit, e.g. shortening and/or increasing

twist, to reduce the play within the tip.

Other embodiments of the tips and extensions may be provided. For
example, referring to Figs. 6 and 7, the tips 116 may have an upper portion 130 with

a exterior hex shape, or any non-circular exterior cross-sectional shape that will
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facilitate torque transmission. To remove the tip from the plate the surgeon rotates

the extension, unthreading the tip.

Turning now to Figs. 8 and 9. according 1o another embodiment of the
invention, the tips 216 may be joined to the extension via one or more lateral
protrusions 240 on the body 230 of the tip and corresponding “key slots” 242 in the

extension 234.

Referring to Fig. 10, according to a furthcr embodiment of the invention, the
tips 316 may be joined to the extension by providing one or more corners 344 to the
inner circular opening 322 of the tip, and one or more outer corresponding corners on

the extension which frictionally engage in the tip.

Turning to Figs. 11 and 12, according to another embodiment of the
invention, the tips 416 may include an upper radially arranged slots 446 (e.g., 180° or
120° separation) and the extension 434 includes corresponding radially arranged

pegs 448 which engage the tips 416 at the slots 46.

Turning to Figs. 13 and 14, the tips can also be used in the bending of a
fragment plate 500 in manner that does not distort the threads at the holes 502 at
which the tips 516 are coupled, as described below. The tips 516 are cylindrical
having inside corners 544 to aid removal and/or extension guide coupling. Such
distortion would otherwise prevent the holes 502 from accepting fixed angle
fasteners with threaded heads which are later threadably coupled into the threaded
holes. The fragment plate 500 is preferably designed with a series of alternating
round portions 504 and relatively narrower bridge portions 506 which connect the
round portions, and the threaded holes 502 are provided in the round portions.
Preferably each threaded hole is provided with a guide tip 516, however the tips may
be strategically pre-assembled at locations that are recognized to commonly benefit
from contour shaping for the plate 500 depending on the shape of the plate and to

best fit on the bone.
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Referring to Fig. 15, two preferably identical shaping tools 550a, S50b have
ends which can be coupled to the tips 516 and are used together to contour the plate
500 (Figs. 13 and 14). As described in more detail below, the tools 550a, 550b and
tips 516 permit such plate contouring to occur with the plate 500 positioned directly
on the bone. Each tool, described with respect to tool 550a, includes a handle
portion 552a and first and second ends 554a, 556a which can be at least partially
inserted into the guide tips 516. The first end 554a includes a preferably axially
directed (or preferably at least directed generally parallel to the longitudinal axis A
of the handle portion 552a) peg element 558a which closely corresponds in size to
the inner diameter of a guide tip 516. The second end 556a is provide with four peg
elements 560a, 562a, 564a, 566a, with two such pegs extending transversely to the
longitudinal axis A, of the handle on each side 568a, 570a of the second end 556a.
At one such side 568a, the endmost peg element 560a closely corresponds in size to
the inner diameter of a guide tip 516 and the inner peg clement 562a has a stepped
down nipple portion 572a, whereas on the opposite side 570a of the second end the
endmost peg element 564a has a stepped down nipplc portion 574a stepped down in
diameter and the inner peg element 566a closely corresponds in size to the interior of
the guide tip 516. All the peg elements are preferably generally cylindrical, but may
be polygonal or slightly tapered.

As described as follows, the shaping tools 550a, 550b can be coupled to a
fragment plate at the guide tips 516 to apply torque, lateral and longitudinal bending
forces to contour the plate. It is preferred that the shaping tools be coupled at
adjacent guide tips for localized control of plate shaping. The plate is then shaped
through a series of shaping steps in which adjacent portions of the plate are
sequentially shaped, as needed. Additionally all such shaping, as also discussed

further below, can be performed while the plate is positioned on the bone.

Referring to Fig. 16, in order to apply torque to the plate to cause the plate to
twist, the peg elements 558a, 558b (Fig. 15) at the first ends 554a, 554b of the tools
550a, 550b are inserted into preferably adjacent guide tips 516a, 516b. The handle

portions 552a, 552b of the tools are then forced laterally relative to each other so as
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to apply a torque along the bridge portion 506 of the plate between the tools. Such
torque results in defining a twist in the plate without deformation to the threaded
holes.

Referring to Figs. 17 and 18, lateral bending forces (i.e., bending within the
plane of the plate) are applied with the second end 556a, 556b of the shaping tools
550a, 550b coupled to the guide tips 516a, 516b. and then manipulating the shaping
tools. Referring to Fig. 18, more particularly, on shaping tool 550a, peg elements
566a (not shown, see Fig. 15) is inserted into guide tip 516a and the nipple portion
574a of peg element 564a functions as rotational stop against the bridge portion 506a
of the plate to transter rotational forces applied by the handle portion 552a of shaping
tool 550a. On shaping tool 550b, peg element 560b (not shown, see Fig. 15) is
inserted into guide tip 516b and the nipple portion 572b of peg element 562b
functions as rotational stop against the bridge portion 506b of the plate to transfer
rotational forces applied by the handle portion 552b of shaping tool 550b. As
shaping tools 550a, 550b are operated together, the resulting force subjects the plate
to lateral bending at the bridge portion 506a located between the plate portions 504a,

504b at which the guide tips are coupled.

Referring to Fig. 19, longitudinal bending forces are applied by inserting the
peg element at the first end 554a of shaping tool 550a into guide tip S16¢ and a peg
element, e.g. peg element 560b, at the first 554b or second end 556b (shown) of
second shaping tool 550b into guide tip S16d. With the second end 556b coupled at
guide tip 516d, the handle portion 552b thereof can be stabilized relative to the bone.
The handle portion of tool 550a is then manipulated to bend the plate 500 at the

bridge portion 504 between the two tools.

Because the shaping tools are not coupled at any locations below the surface
of the plate nor do they have any portion which would otherwise interfere with the
bone or bone contacting surface, plate shaping can occur directly on the bone. In one
method of operation, a hole is first drilled through a guide tip at an end of the plate.
The guide tip is then removed and a threaded fastener is inserted through the

threaded hole of the fragment plate and into the drilled hole to couple the plate to the
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bone. The shaping tools are then worked along the plate, moving hole by hole away
from the first coupled hole to shape the plate to the bone as described above. As the
plate is shaped at each hole, a hole is drilled through the respective guide tip, the
guide tip is removed and a threaded fastener is inserted to hold the plate to the bone.
The tools are then moved to a subsequent set of holes along the plate for shaping
until the plate is fully contoured and coupled to the bone. In another method, after
the plate is coupled to the bone at an end. the plate is shaped along its entire length
prior to coupling to the bone at remaining holes. In yet another embodiment, the
plate may be shaped to the bone before it is attached at any screw hole. It is

recognized that other variations on shaping and coupling can be used.

There have been described and illustrated herein several embodiments of a
bone plate with pre-assembled guide tips, tools for use with a plate with guide tips,
and methods of using the same. While particular embodiments of the invention have
been described, it is not intended that the invention be limited thereto, as it is
intended that the invention be as broad in scope as the art will allow and that the
specification be read likewise. Thus, while the tips and shaping tools have been
shown with respect to a volar plate for dorsally displaced fractures and a straight
elongate fragment plate, it will be appreciated that the tips may be used in
conjunction with threaded holes on other bone plates as well. For example, the tips
may be used in conjunction with any plate for which they would provide advantage.
In addition, the shaping tools may be used to customize a fracture fixation plate for
other bones, e.g., the clavicle, the ulna, the olecranon, the jaw, the skull, whether
such plates are pre-formed flat or contoured to fit the anatomy. Furthermore, a distal
radius plate having radial and ulnar sides provided with threaded fixed angle holes,
the radial and/or ulnar sides being provided with guide tips and being shapeable with
the shaping tools, is considered within the scope of the invention. Also, a distal
radius plate having shapeable segment(s) for capturing a volar marginal fragment is
also within the scope of the invention. Optionally, such shapeable segment(s) may
be removable from the plate if not used. e.g.. by repeated bending, and provide a
relatively clean break with the plate. In addition, while particular engagements

between the tips and the insertion/removal tool and the tips and drill guide extension
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have been disclosed, it will be understood that other suitable engagements, including
non-destructive press-fit, snap-in, bayonet lock, etc. can also be used. Also, while
the guide tips are described as threaded into the threaded holes, it is appreciated that
non-threaded assemblies. including non-destructive press-fit, snap-in, bayonet lock,
etc., which maintain the tips in alignment with the axes of the peg holes can also be

used. With respect to the shaping tools, preferred orientations of the peg elements

have been described, but other configurations are possible within the scope of the
invention. For example, the four peg elements can be located two each at, e.g., 90°
apart. In addition, each shaping tool may only have two peg elements at its second
end, each with a different configuration of larger and smaller size peg elements.
Furthermore, while it is preferred to work a plate for shaping by coupling the shaping
tools at guide tips at adjacent holes, it is appreciated that not all holes of a shapeable
plate need be provided with a guide tip and that the shaping tools may be used
relatively more spaced apart along the plate regardless of whether all holes of a
shapeable plate includes guide tips. It will therefore be appreciated by those skilled

in the art that yet other modifications could be made to the provided invention

without deviating from its scope.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise”, and variations such as "comprises" and
"comprising", will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or group

of integers or steps.

The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgment or any form or suggestion that the prior art forms part

of the common general knowledge in Australia.
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The claims defining the invention are as follows:

1. A fracture fixation plate shaping system, comprising:

a) a bone plate including a plurality of longimdinally displaced threaded
holes; |

b) a plurality of removable tubular elements removably coupled in said
threaded holes; |

c) a first shaping tool having a handle portion having a first portion and a
end portion sized and shaped to engage with one of said tubular elements, said
first and end portions located at opposite ends of said first shaping tool and
transversely orientated relative to each other; and |

d) a second shaping tool having a handle portion having a first and
second end portion sized and. shaped to engage with another of said tubular
elements, said first and end portions located at opposite ends of said shaping
tool, said first and second shaping tools Iongitudiﬁally engageable with said
tubular elements for the manual application of force to said bone plate to bend
said bone plate relative to three axes between two adjacent threaded holes in

which said tubular elements are removable coupled.

2. A system according to claim 1, wherein:
said plate has a bone contacting surface and an opposite surface; and
each of said tubular elements has a first end which is coupled to said
plate and an end opposite said first end which is located not more than

approximately 0.25 inch from said opposite surface of said bone plate.

3. A system according to claim 2, wherein said first end of each of said
tubular elements is a threaded end.

4 A system according to claim 1, wherein:
sajd tubular elements having an inner diametér; and
said end portion of each of said first and second shaping tools include a

portion which closely corresponds in size to the inner diameter for insertion
therein.

RECEIVED TIME 14, FEB. 14:37
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5. A system according to claim 1, wherein said end portion of at least one
of said shaping tools includes a cylindrical peg extending parallel to a
longitudinal axis of said shaping tool, said peg having a diameter which closely

corresponds in size to an inner diameter of the tubular elements.

6. A system according to claim 1, wherein said end portion includes two
parallel spaced apart peg elements, at least one of which closely corresponds

in size to an inner diameter of the tubular elements.

7. A system according to claim 6, wherein one of said pegs is stepped in
diameter. |
8. A system according to claim 7, wherein said .peg stepped in diameter is

spaced closer to an end of said end portion.

9. A system according to claim 7, wherein said peg stepped in diameter is

spaced further from an end of said end portion.

10. A system according to claim 6, wherein said end portion includes four
pegs arranged in first and second sets of two, in said first set one of said pegs
is stepped in diameter and spaced closer to an end of said end portion, and in
said second set one of said pegs is stepped in diameter and spaced further

from said end of said end portion.
1. A system according to claim 10, wherein said four pegs are parallel.

12. A system according to claim 6, wherein said first shaping tool includes a '
peg extending parallel to a longitudinal axis of said first shaping tool.

13. A system according to claim 1, wherein said first portion of said first

shaping tool includes structure sized and shaped to engage a tubular element.

14. A system according to claim 13, wherein said first portion of said first
shaping tool also includes structure to engage the said bone plate.

RECEIVED TIME 14.FEB. 14:37
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15. A system according to claim 14, where said first portion of said second

shaping tool includes structure sized and shaped to engage a tubular element.

16. A system according to claim 15, wherein said first portion of said first

shaping tool also includes structure to engage the said bone plate.

17. A system according to claim 1, wherein:

said first portion of said first shaping tool includes first structure sized
and shaped to engage a first tubular element and second structure sized and
shaped to engage an exterior portion of said plate, said first and second
structure being different in shape from each other, and _

said first portion of said second shaping tool includes third structure
sized and shéped to engage a second tubular element and fourth structure
sized and shaped to engage an exterior portion of said plate, said third and

forth structure being different in shape from each other.

18. A system accordingly to claim 17, wherein:

said first and third structures are cylindrical and have a free end with a
first diameter, and said second and first structure are cylindrical and a free end
with a second diameter different from said first diameter.

19. A shaping tool for bending a fracture fixation plate, comprising:

a) a rigid manually leveragable handle portion defining a longitudinal

- axis;

b) a first end having a first peg element with a first diameter, the first peg
element projecting relative to the handle so as to be capable of applying a
bending force relate to the plate; and

c) a second end having second and third parallel spaced apart peg
elements longitudinally displaced along said longitudinal axis, said second and
third peg element fixed relative to each other, said second peg element having
a diameter the same as said first diameter, said third peg element stepped in

diameter to have an end portion smaller in diameter than said first diameter,

RECEIVED TIME 14, FEB. 14:37



14 Feb 2014

2007201177

10

15

From: Fisher Adams Kelly To: 0262837999 Page: 9/16 Date: 14/02/2014 1:37:21 PM

322105917
-20 -

and said second and third peg elements being oriented at an angle transverse
to said first peg element, |

wherein said handle is located between said first and second ends.

20. A shaping tool according to claim 19, wherein said third peg element is

spaced closer to an end of said end portion than said second peg element.

21. A shaping tool according to claim 20. wherein:

said second end portion includes fourth and fifth peg elements, with the
fourth peg element having a diameter substantially the same as said first
diameter and the fifth peg element having a stepped diameter with a reduced
diameter at its end,

said second and third peg elements being located on one side of said
second end portion and said fourth and fifth peg elements being rotatably
displaced relative to the second and third peg elements, ’

said fifth peg element being spaced further from said end of said second
end portion than said fourth peg element.

22, A shaping tool according to claim 19, wherein said third peg element is

spaced further from an end of said end portion than said second peg element.

CRECEIVED TIME 14 FED. 14:37
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