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CLAVICLE IMPLANTS

CLAIM OF PRIORITY

This application claims the benefit of priority of U.S. Provisional Patent

Application Serial Number 62/152,320, filed on April 24, 2015, which is herein

incorporated by reference in its entirety.

FIELD

This invention relates broadly to surgery. Particularly, this invention relates

to orthopedic devices for fixation of clavicle fractures and methods of using the

same.

BACKGROUND

The clavicle is a doubly curved long bone that connects the arm to the trunk

of the body. Treatment for fractured clavicles can include placement of a plate and

screws or other fasteners on the clavicle.

However, the shape of the clavicle varies more than most other long bones.

Specific implants made to address each possible variation would lead to an

excessive number of shapes for the plates.

OVERVIEW

In a first example, a bone plate includes a main bone plate body having two

opposing curved sections adapted for a clavicle; a bendable waist portion narrower

than the main body of the bone plate; and a node at each end of the main body;

wherein the main body includes one or more slots, one or more of the slots have a

cut-out region on a bottom surface of the bone plate configured to receive a bending

iron.

In Example 2, the first Example can optionally include wherein each node is

connected to the main body by a bridge portion which is narrower than the main

body, wherein the bridge includes a cut-out relief portion on a bottom side of the

bone plate.



In Example 3, the bone plates of any of Examples 1 or 2 can optionally

include wherein the main body includes one or more bone-shaped holes.

In Example 4, the bone plate of Example 3 can optionally include wherein

the one or more bone-shaped holes have a cut-out relief portion on a bottom side of

the bone plate.

In Example 5, the bone plates of any of Examples 1-3 can optionally include

wherein the bone plate is configured for a superior implant on the clavicle and each

of the opposing curved sections defines a radius, with one radius in the range of

60mm to 90mm and the other radius in the range 83mm to 100mm.

In Example 6, the bone plate of Example 5, can optionally include wherein

the waist portion is located between the two curved sections.

In Example 7, the bone plate of any of Examples 1-3 can optionally include

a plurality of holes in the main body configured to receive fasteners.

In Example 8, the bone plate of Example 1 can optionally include wherein

the bone plate is configured for a distal implant on the clavicle.

In Example 9, the bone plate of Example 8 can optionally include wherein

an end of the bone plate includes a plurality of nodes connected to the main body by

bendable bridges.

In Example 10 a system can include a plurality of superior implant bone

plates ranging in size from small, medium, and large; each superior implant bone

plate including a main bone plate body having two opposing curved sections

adapted for a superior surface of a clavicle; a bendable waist portion narrower than

the main body of the superior implant bone plate; and a node at each end of the

main body; wherein the plurality of superior implant bone plates are configured and

bendable so as to fit a range of clavicle radii of 39mm to 130mm.

In Example 11 the system of Example 10 can optionally include wherein

each of the opposing curved sections of the plurality of superior implant bone plates

defines a radius, with one radius in the range of 60mm to 90mm and the other radius

in the range 83mm to 100mm.

In Example 12, the system of any of Examples 10-1 1 can optionally include

wherein each node is connected to the main body by a bendable bridge portion



which is narrower than the main body, and wherein the bendable bridge portion

includes a cut-out relief portion on a bottom side of the superior implant bone plate.

In Example 13, the system of any of Example 10-12 can optionally include

two or more distal implant bone plates configured for a distal implant on the

clavicle, each distal implant bone plate including a bendable waist.

In Example 14, the system of Example 13 can optionally include wherein an

end of the distal implant bone plates include a plurality of nodes connected to a

distal implant main body main body by bendable bridges, wherein each of the nodes

include a conical surface on a bottom surface of the distal implant bone plate.

In Example 15, the system of Example 13 can optionally include one or

more anterior/inferior implant bone plates.

In Example 16, the system of Example 15 can optionally include wherein

each anterior/inferior implant bone plate includes a node at each end of a main body

of the anterior/inferior implant bone plate, each node connected to the main body by

a bridge.

In Example 17, the system of Example 16 can optionally include a bending

iron configured to bend and shape the superior implant bone plates, the distal

implant bone plates, and the one or more anterior/inferior implant bone plates; a

modifying stick configured to bend and shape the superior implant bone plates, the

distal implant bone plates, and the one or more anterior/inferior implant bone plates;

and a plurality of fasteners; wherein each of the superior implant bone plates, the

distal implant bone plates, and the one or more anterior/inferior implant bone plates,

the bending iron, the modifying stick, and the fasteners are located in a sterile

container.

Example 18 includes a method comprising providing a plurality superior

implant bone plates ranging in size from small, medium, and large; each superior

implant bone plate including a main bone plate body having two opposing curved

sections adapted for a superior surface of a clavicle; a bendable waist portion

narrower than the main body of the superior implant bone plate; and wherein the

plurality of superior implant bone plates are configured to fit range of clavicle radii

of 39mm to 130mmbone plates ranging in size from small, medium, and large;



choosing one of the superior implant bone plates depending on the size and shape of

the clavicle; and bending the chosen superior implant bone plate at the waist portion

to shape the superior implant bone plate to be received on the superior surface of the

clavicle.

In Example 19, the method of Example 18 can optionally include wherein

the main body includes one or more slots, one or more of the slots have a cut-out

region on a bottom surface of the bone plate configured to receive a bending iron

In Example 20, the method of any of Examples 18-19 can optionally include

wherein each superior implant bone plate includes a node at each end of the main

body connected to the main body by a bendable bridge portion which is narrower

than the main body; and the bridge portion includes a cut-out relief portion on a

bottom side of the bone plate.

These examples can be combined in any permutation or combination. This

overview is intended to provide an overview of subject matter of the present patent

application. It is not intended to provide an exclusive or exhaustive explanation of

the invention. The detailed description is included to provide further information

about the present patent application.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily drawn to scale, like numerals may

describe similar components in different views. Like numerals having different

letter suffixes may represent different instances of similar components. The

drawings illustrate generally, by way of example, but not by way of limitation,

various embodiments discussed in the present document.

FIG. 1 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 2 shows a bottom view of the bone plate of FIG. 1, in accordance with

one embodiment.

FIG. 3 shows a shows a top view of a bone plate, in accordance with one

embodiment.



FIG. 4 shows a bottom view of the bone plate of FIG. 3, in accordance with

one embodiment.

FIG. 5 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 6 shows a bottom view of the bone plate of FIG. 5, in accordance with

one embodiment.

FIG. 7 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 8 shows a bottom view of the bone plate of FIG. 7, in accordance with

one embodiment.

FIG. 9 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 10 shows a bottom view of the bone plate of FIG. 9, in accordance with

one embodiment.

FIG. 11 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 12 shows a bottom view of the bone plate of FIG. 11, in accordance

with one embodiment.

FIG. 13 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 14 shows a bottom view of the bone plate of FIG. 13, in accordance

with one embodiment.

FIG. 15 shows a shows a top view of a bone plate, in accordance with one

embodiment.

FIG. 16 shows a bottom view of the bone plate of FIG. 15, in accordance

with one embodiment.

FIG. 17 shows a schematic of a kit for clavicle repair, in accordance with

one embodiment.

FIG. 18 shows a side view of a screw, in accordance with one embodiment.

FIG. 19 shows a perspective view of a bending iron, in accordance with one

embodiment.



FIG. 20 shows a modifying stick, in accordance with one embodiment.

DETAILED DESCRIPTION

FIG. 1 shows a shows a top view of a bone plate 100, in accordance with one

embodiment; and FIG. 2 shows a bottom view of the bone plate 100. Bone plate

100 can include a main bone plate body 102 having two opposing curved sections

104, 106 adapted for a superior surface of a clavicle. A bendable waist portion 108

narrower than the main body 102 of the bone plate 100 can be located between the

two curved sections 104 and 106.

The main body can include one or more slots 110, 112. The slots 110 and

112 can include a cut-out region 114, 116 on a bottom surface of the bone plate 100

under the slots 110, 112. The slots 110 and 112 with the cut-out regions 114, 116

are configured to receive a bending iron. This allows a user to bend a chosen bone

plate 100 to a desired shape depending on the clavicle being repaired. The bending

can take place at the bendable waist 108, for example. Also, allowing to contour the

plate 100 in a concave and convex direction. Also, cut-out region 114, 116 can

define a relief region help to reduce any damage to the periosteum on the clavicle.

The bone plate 100 can include a node 118, 120 at each end of the main

body 102. The nodes 118 and 120 can be sized to receive a modifying stick or

bending iron which allows for further bending and shaping of the bone plate 100.

The bone plate 100 can include one or more bone-shaped holes 122, 124

proximate the ends of the bone plate 100. The bone-shaped holes also help for

shaping the bone plate 100 while not compromising the torsional strength of the

bone plate 100. The bone-shaped holes 122, 124 can have a cut-out relief portion

126, 128 on a bottom side of the bone plate 100. The relief portions 126, 128 can

help to reduce any damage to the periosteum on the clavicle. Past bone plates often

require significant soft tissue stripping, which may compromise blood supply to the

bone and subsequent healing.

Bone plate 110 can include a plurality of holes in the main body 102

configured to receive fasteners. For example, the bone plate can include screw

holes 128 and K-wire holes 130. These, along with the nodes 118, 120 and the dog-



bone shaped holes 122, 124 can receive screws, sutures, or other fasteners to mount

the bone plate 100 to the clavicle.

FIG. 3 shows a shows a top view of a bone plate 140, in accordance with one

embodiment; and FIG. 4 shows a bottom view of the bone plate 140.

Bone plate 140 includes many similar features as bone plate 100 and like

numbering is used and certain details will not be discussed and can be incorporated

from the discussion of bone plate 100 above.

Bone plate 140 can include the node 118, 120 at each end of a main body

141 connected to the main body 141 by a bendable bridge portion 142, 144 which is

narrower than the main body 141 . This bridge portion 142, 144 allows for bending,

or if desired one or both nodes 118, 120 can be torn of the main body 141 at the

bridge portions 142, 144. The bridge portions 142, 144 can include a cut-out relief

portion 146, 148 on a bottom side of the bone plate 140. Again, the relief portions

146, 148 help to reduce any damage to the periosteum on the clavicle.

FIG. 5 shows a shows a top view of a bone plate 150, in accordance with one

embodiment; and FIG. 6 shows a bottom view of the bone plate 150.

Bone plate 150 includes many similar features as bone plates 100 and 104

and like numbering is used and certain details will not be discussed and can be

incorporated from the discussion of bone plates 100 and 104 above.

Referring to Figs 1-6, the bone plates, 100, 140, and 150 differ in size and

geometry. In an example, they can be used in a kit of parts and are configured as a

group to cover a majority of clavicle injuries requiring superior implant bone plates.



Middle 134mm- 72mm- 97mm 39mm- 72mm

30% 152mm 130mm 100mm

Longest 153mm- 80mm- 102mm 45mm- 76mm

30% 171mm 110mm 110mm

The Table above show ranges of clavicle features taken from a library of 30

clavicle bones. Three bones were considered "Shortest". Fourteen bones were in the

"Middle", and thirteen represented the expected "Longest". The range of features

such as Bone Length and the Large Radius and Small Radius were studied. The

objective was to provide a small number of implants that could be installed on all 30

of the clavicles in the bone library.

What resulted was a bone plate design that could be placed in two

orientations due to the fact that in some instances the lateral curvature is larger than

the medial curvature of the clavicle, and sometimes it is the opposite. Historically,

80 % of fractures occur in the middle of the clavicle.

The present bone plates 100, 140, 150 can be configured with the bending

waist 108 to be placed near the inflection point of the clavicle anatomy at the area

between the two radius features of the clavicle.

Referring to the table below, example geometries of the bone plates 100,

140, and 150 are shown. The curvatures of the implant plates were selected to cover

the range of anatomical variation from the table above. The radii selected covers the

full range of large and small clavicle radii from the above table, a range from 39mm

to 130mm. In an example, three sets of radiuses combined with the waist bending

feature of the plates can allow them to properly fit a significant portion of the

anatomical variation expected. The mirror image of the plates can be made for the

opposing side of the clavicle, and with as little as six implants a set or kit of implant

plates that will cover 80% of the typical fractures of the clavicle can be provided.



(140)

Large plate (150) 122mm 100mm 90mm

Thus a system can include a plurality of superior implant bone plates 100,

140, 150 ranging in size from small, medium, and large. Each superior implant

bone plates can include a main bone plate body having two opposing curved

sections adapted for a superior surface of a clavicle. Each bone plate 100, 140, 150

can include the bendable waist portion 108 and a node 118, 120 at each end of the

main body connected to the main body, wherein the plurality of superior implant

bone plates are configured to fit range of clavicle radii of 39mm to 130mm. In an

example, bone plates 100, 140, 160 can include one or more slots, one or more of

the slots having a cut-out region 114, 116 on a bottom surface of the bone plate

configured to receive a bending iron.

In an example, each of the opposing curved sections 104, 106 of the bone

plates 100, 140, 150 can define a radius, with one radius in the range of 60mm to

90mm and the other radius in the range 83mm to 100mm.

FIG. 7 shows a shows a top view of a bone plate 200, in accordance with one

embodiment; and FIG. 8 shows a bottom view of the bone plate 200. In an

example, bone plate 200 can be configured for a distal implant on the clavicle.

Bone plate 200 includes many similarities to the features of bone plates 100,

140, and 150 discussed above. Similar to the superior bone plates 100, 140, 150, the

distal bone plate 200 can have the same radius and waist features to ensure proper

fit. For example, bone plate 200 can include a main body 202 having a radius and

curvature and having a bendable waist 208. A slot 210 can have a cut-out region

214 on a bottom surface of the bone plate 200 configured to receive a bending iron

to shape the plate 200 to a desired curvature. The bone plate can include one or

more bone-shaped holes 222. Each of the bone-shaped holes 222 can have a cut-out

relief portion 228 on a bottom side of the bone plate 200. Bone plate 200 can

include a plurality of holes to receive fasteners, such as holes 228 and K-wire holes

230.



Here, the bone plate can include a node 220 on one end connected by a

bendable bridge 244. The bendable bridge 244 can include a cut-out relief portion

226 on a bottom side of the bone plate. On the other end of the bone plate 200, the

bone plate 200 can include a node 221 and plurality of nodes 217, 218, 219

connected to the main body by bendable bridges 215, forming a fiddlehead shaped

feature. Bridges 215 can include a cut-out relief portion 246 on a bottom side of the

bone plate. The nodes 217, 218, 219 forming the fiddlehead feature allows a

physician to better match the top surface of the clavicle by bending and shaping the

bone plate 200.

Moreover, the nodes 217, 218, 219 can be bent and shaped around the

surface of the clavicle such that they result in assuring that the screw trajectories are

not all in the same direction. This helps because the failure mode of current distal

implants can happen when the screws are pulled out in tension. The fiddlehead

feature makes it likely that the loading characteristics are in shear as the screws are

inserted at different angles. In some options, one or more of the nodes 217, 218, 219

are not necessary or the anatomy is narrow making it more desirable to have less

nodes. In these instances one or more nodes 217, 218, 219 can be torn off the main

body 202 to customize the implant plate. In one example the bottom sides of sides

of one or more of the nodes 217, 218, 219, 220, 221 can include a concave or

conical relief portion 250 in order to minimize the periosteum that can be damaged

by the implant.

FIG. 9 shows a shows a top view of a bone plate 260, in accordance with one

embodiment; and FIG. 10 shows a bottom view of the bone plate 260.

Bone plate 260 is also configured for distal clavicle use and can include

many similar features as bone plate 200 and like numbering is used and certain

details will not be discussed and can be incorporated from the discussion of bone

plate 200 above.

Here bone plate 260 is larger than bone plate 200 and can include two

opposing curved sections, one or more bendable waist sections 209, 2 11, and first

and second slots 2 11, 213. Each slot 2 11, 213 can include a cut-out region 214 on a



bottom surface of the bone plate 260 configured to receive a bending iron to shape

the plate 260 to a desired curvature.

In both bone pates 200, 260 the placement of the bendable waists 208, 209,

2 11 can coincide with locations were the clavicle curvature typically has inflection

points where the curvature changes.

Another part of a clavicle system can include anterior/inferior bone plates.

FIGs 11-16 show various sizes of anterior/inferior bone plates 300, 340, 350. The

anterior/inferior implant plates can have similar features to the other bone plates

discussed above. For example, the bone plates 300, 340, 350 can include an

elongate main body 302 having one or more slots 310, 312, 360, 364. The slots,

310, 312, 360, 364 can have a cut-out region 314 on a bottom surface of the bone

plate configured to receive a bending iron to shape the plate 300, 340, 350 to a

desired curvature. This allows a physician a starting point to impart the secondary

bends that are unpredictable dependent on anatomical differences.

The bone plate can include one or more bone-shaped holes 322. Each of the

bone-shaped holes 322 can have a cut-out relief portion 328 on a bottom side of the

bone plate. Bone plates 200 can also include a plurality of holes to receive

fasteners, such as holes 228 and K-wire holes 230.

Bone plates 300, 340, 350 can include a node 318, 320 at each end of a main

body 302 and connected to the main body 302 by a bendable bridge portion 342, As

discussed for the previous bone plates, the bridge portion 342 allows for bending, or

if desired one or both nodes 318, 320 can be torn of the main body 302 at the bridge

portions 342. The bridge portions 342 can include a cut-out relief portion 346 on a

bottom side of the bone plate. Again, the relief portions 346 and the other relief

portions discussed on the plates herein help to reduce any damage to the periosteum

on the clavicle.

FIG. 17 shows a schematic of a kit 400 for clavicle repair, in accordance

with one embodiment. A system of providing bone plates discussed above can

include a kit 400. The kit can include an autoclavable sterilized container 402

including a lid (not shown). There can be supplied one or more bone plates

discussed above. For example, kit 400 can include bone plates 100, 140, 150, 200,



260, 300, 340, and 340. In one option, the mirror image of the bone plates 100, 140,

150 can be added to be used the opposing side of the clavicle. In other options,

more or fewer bone plates can be added or removed.

The kit 400 can further include one or more of locking screws 404, non-

locking screws 406, and variable angle locking screws 408. An option for a single

fastener for the bone plates discussed herein is the variable angle locking screw 406

which can lock in the direction of the thread, can be locked off axis, and with little

modifications could be inserted into a slot to act as a non-locking screw. In an

option, the kit 400 can also be segregated by screw size. Regardless, of if they are

superior, distal, or anterior/inferior plates, they can either function with 3.5mm

screws or 2.7mm screws.

One option for a fastener screw is shown in FIG. 18. FIG. 18 shows a side

view of a screw 500, in accordance with one embodiment. Screw 500 is a variable

angle screw and can be made of titanium molybdenum. This titanium alloy is useful

because it can be heat treated to increase the hardness. The screw 500 can include a

self-drilling and tapping tip 502. This prevents the physician from drilling through

the far cortex which could be dangerous as various arteries, veins, and plexus of

nerves are present within millimeters of the clavicle. Using screw 500, the

physician can drill through the near cortex with a drill. Then the physician can use

the drill or a depth gauge to understand the depth to the far cortex, and then add 1or

2 mm to account for the far cortex to select the appropriate sized self-drilling and

tapping screw 500.

Referring again to FIG. 17, the kit 400 can further include a bending iron

410 configured to bend and shape the superior implant bone plates 100, 140, 150,

the distal implant bone plates 200, 260, and the one or more anterior/inferior

implant bone plates 300, 340, 350. The kit 400 can also include one or more

modifying sticks 412. The modifying stick 412 are configured to bend and shape

the superior implant bone plates, the distal implant bone plates, and the one or more

anterior/inferior implant bone plates;

FIG. 19 shows a perspective view of one option for the bending iron 410, in

accordance with one embodiment. The bending iron 410 is able to contour plates in



various directions using various bending and gripping features 4 11, 414, 416, and

418. This gives a greater freedom allowing combinations of concave or convex

with a twist. One or more of features 4 11, 414, 416, and 418 can be used to bend

plates using either the slots on the plates or the nodes on the plates.

FIG. 20 shows one option for the modifying stick 412, in accordance with

one embodiment.

The modifying stick 412 can be configured to bend and shape the superior

implant bone plates, the distal implant bone plates, and the one or more

anterior/inferior implant bone plates. The nodes on the ends of the implant plates

can allow customization with the sticks 412 and can be torn off to modify the length

of the implant. This feature further enhances the ability of the set of implant plates

to fit a wider range of anatomical variation. The sticks 412 can modify the implant

at the nodes and also at the bone shaped features at either end of the implant.

Moreover, the sticks 412 can serve as drill guides, implant plant handles, and

drill safety stops. The sticks 412 can include a threaded end 420, and driver features

on the other end 422. Knurls 424 can be provided to aid as a grip feature.

In use of a system according to the above discussion a kit can be provided

having a plurality superior implant bone plates ranging in size from small, medium,

and large; each superior implant bone plate including a main bone plate body having

two opposing curved sections adapted for a superior surface of a clavicle; a

bendable waist portion narrower than the main body of the superior implant bone

plate; and the plurality of superior implant bone plates are configured to fit range of

clavicle radii of 39mm to 130mmbone plates ranging in size from small, medium,

and large. A user chooses one of the superior implant bone plates depending on the

size and shape of the clavicle, and then can bend the chosen superior implant bone

plate at the waist portion to shape the superior implant bone plate to be received on

the superior surface of the clavicle.

As discussed, distal implant plates and anterior/inferior plates can also be

provided, and used as needed. In both the superior and distal implants discussed

above, the k-wire holes 230 have been designed to accept sutures. This allows

tethering to the coracoid. An option is to use the implant in conjunction with a



fixation device. A physician can deploy the fixation device directly into the

coracoid, and then tether the suture directly to the implant. The attachment points

can also include the bone shaped features and the bridges that connect to the nodes.

This allows triangulation, which aids in the unloading of the distal screws which

tend to fail because the distal cortex is often very thin.

The plates and systems discussed herein offer superior clavicle bone plates

and distal clavicle bone plates that use a range of radiuses. In combination with a

bendable waist feature to ensure fit. This provides for a system where relatively few

plates are needed to cover a majority of clavicle fractures. Also, the plates come

with features with features that ensure minimum compression of the periosteum

ensuring that vascular connection between connective tissue and bone is minimally

disrupted.

Additional Notes

The above detailed description includes references to the accompanying

drawings, which form a part of the detailed description. The drawings show, by

way of illustration, specific embodiments in which the invention can be practiced.

These embodiments are also referred to herein as "examples." Such examples can

include elements in addition to those shown or described. However, the present

inventors also contemplate examples in which only those elements shown or

described are provided. Moreover, the present inventors also contemplate examples

using any combination or permutation of those elements shown or described (or one

or more aspects thereof), either with respect to a particular example (or one or more

aspects thereof), or with respect to other examples (or one or more aspects thereof)

shown or described herein.

All publications, patents, and patent documents referred to in this document

are incorporated by reference herein in their entirety, as though individually

incorporated by reference. In the event of inconsistent usages between this

document and those documents so incorporated by reference, the usage in the

incorporated reference(s) should be considered supplementary to that of this

document; for irreconcilable inconsistencies, the usage in this document controls.



In this document, the terms "a" or "an" are used, as is common in patent

documents, to include one or more than one, independent of any other instances or

usages of "at least one" or "one or more." In this document, the term "or" is used to

refer to a nonexclusive or, such that "A or B" includes "A but not B," "B but not

A," and "A and B," unless otherwise indicated. In the appended claims, the terms

"including" and "in which" are used as the plain-English equivalents of the

respective terms "comprising" and "wherein." Also, in the following claims, the

terms "including" and "comprising" are open-ended, that is, a system, device,

article, or process that includes elements in addition to those listed after such a term

in a claim are still deemed to fall within the scope of that claim. Moreover, in the

following claims, the terms "first," "second," and "third," etc. are used merely as

labels, and are not intended to impose numerical requirements on their objects.



THE CLAIMED INVENTION IS:

1. A bone plate comprising:

a main bone plate body having two opposing curved sections adapted for a

clavicle;

a bendable waist portion narrower than the main body of the bone plate; and

a node at each end of the main body;

wherein the main body includes one or more slots, one or more of the slots

have a cut-out region on a bottom surface of the bone plate configured to receive a

bending iron.

2 . The bone plate of claim 1, wherein each node is connected to the main body

by a bridge portion which is narrower than the main body, wherein the bridge

includes a cut-out relief portion on a bottom side of the bone plate.

3 . The bone plate of any of claims 1-2, wherein the main body includes one or

more bone-shaped holes.

4 . The bone plate of claim 3, wherein the one or more bone-shaped holes have

a cut-out relief portion on a bottom side of the bone plate.

5 . The bone plate of any of claims 1-2 wherein the bone plate is configured for

a superior implant on the clavicle and each of the opposing curved sections defines a

radius, with one radius in the range of 60mm to 90mm and the other radius in the

range 83mm to 100mm.

6 . The bone plate of claim 5, wherein the waist portion is located between the

two curved sections.



7 . The bone plate of any of claims 1-2, wherein the bone plate is configured for

a distal implant on the clavicle and an end of the bone plate includes a plurality of

nodes connected to the main body by bendable bridges.

8 . A system comprising:

a plurality of superior implant bone plates ranging in size from small,

medium, and large;

each superior implant bone plate including a main bone plate body having

two opposing curved sections adapted for a superior surface of a clavicle;

a bendable waist portion narrower than the main body of the superior

implant bone plate; and

a node at each end of the main body;

wherein the plurality of superior implant bone plates are configured and

bendable so as to fit a range of clavicle radii of 39mm to 130mm.

9 . The system of claim 8, wherein each of the opposing curved sections of the

plurality of superior implant bone plates defines a radius, with one radius in the

range of 60mm to 90mm and the other radius in the range 83mm to 100mm.

10. The system of any of claims 8-9, wherein each node is connected to the main

body by a bendable bridge portion which is narrower than the main body, and

wherein the bendable bridge portion includes a cut-out relief portion on a bottom

side of the superior implant bone plate.

11. The system of any of claims 8-10 further including two or more distal

implant bone plates configured for a distal implant on the clavicle, each distal

implant bone plate including a bendable waist.

12. The system of claim 11, wherein an end of the distal implant bone plates

include a plurality of nodes connected to a distal implant main body main body by



bendable bridges, wherein each of the nodes include a conical surface on a bottom

surface of the distal implant bone plates.

13. The system of claim 11, further including one or more anterior/inferior

implant bone plates.

14. The system of claim 13, wherein each anterior/inferior implant bone plate

includes a node at each end of a main body of the anterior/inferior implant bone

plate, each node connected to the main body by a bridge.

15. The system of claim 14, further including a bending iron configured to bend

and shape the superior implant bone plates, the distal implant bone plates, and the

one or more anterior/inferior implant bone plates; a modifying stick configured to

bend and shape the superior implant bone plates, the distal implant bone plates, and

the one or more anterior/inferior implant bone plates; and a plurality of fasteners;

wherein each of the superior implant bone plates, the distal implant bone plates, and

the one or more anterior/inferior implant bone plates, the bending iron, the

modifying stick, and the fasteners are located in a sterile container.
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