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(57) ABSTRACT 

A substantially rigid plate is secured to a medial portion of a 
clavicle relative to a fracture in the clavicle. The plate is 
positioned so that it extends at least partially over a distal 
portion of the clavicle relative to the fracture. The plate has 
surfaces that define a first opening through which a suture can 
pass. A hole is formed in the clavicle. A washer may be 
positioned at a side of the plate opposite the clavicle. Alter
natively, the plate may include suture holes or edge features 
for securing a suture. A suture is secured to the washer, to at 
least one suture hole or to at least one edge feature, and 
extends through the first opening, through the hole in the 
clavicle and is secured to the coracoid process. 

20 Claims, 10 Drawing Sheets 
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CLAVICLE FIXATION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of U.S. patent applica
tion Ser. No. 12/176,032, filed Jul. 18, 2008, now U.S. Pat. 
No. 8,282,674 the entire disclosure of which is incorporated 
herein by reference. 

FIELD OF THE INVENTION 

This invention relates to a system and method for clavicle 
fixation and, more particularly, a system and method for 
subcoracoid clavicle fixation to treat, for example, a fractured 
clavicle. 

BACKGROUND 

Distal clavicle fractures account for approximately 10% of 
all clavicle fractures. Many clavicular shaft fractures tend to 
heal without incident. However, complications often arise 
with respect to distal clavicle fractures. As a result, proper 
healing is less certain. Indeed, reported rates of nonunion in 
type II distal clavicle fractures have been between about 22% 
and 50%. 

Numerous fixation methods have been proposed for the 
surgical management of distal clavicle fractures. 

SUMMARY OF THE INVENTION 

According to one aspect, a method of treating a fractured 
clavicle includes securing a substantially rigid plate to a 
medial portion of the clavicle relative to the fracture so that 
the secured plate extends at least partially over a distal portion 
of the clavicle relative to the fracture. The plate has surfaces 
that define a first opening through which a suture can pass. 
The method includes forming a hole in the clavicle, position
ing a washer at a side of the plate opposite the clavicle and 
extending a suture through the washer, the first opening, and 
the hole in the clavicle and securing it to the coracoid process. 

In a typical implementation, the suture is secured to the 
washer and tensioned at the washer to reduce the coraclav
icular distance. Reducing the coraclavicular distance gener
ally aligning the medial portion of the clavicle and the distal 
portion of the clavicle. 

The first opening in the plate typically is elongated in a 
direction that generally follows the length of the clavicle. In 
certain embodiments, the hole in the clavicle is formed to be 
aligned with at least part of the first opening in the plate and 
to extend substantially toward the coracoid process. 

According to some embodiments, the plate contains a 
recess at a side thereof opposite the clavicle and the recess is 
adapted to receive the washer. In such instances, the method 
includes positioning the washer substantially within the 
recess and engaging the suture to the washer. The washer may 
be adapted to fit snugly into the recess. The washer typically 
is substantially oblong and has one or more surfaces that 
define one or more holes that are distributed longitudinally 
across the washer. 

In some implementations, securing the suture to the cora
coid process includes wrapping the suture around the cora
coid process. In some implementations, securing the suture to 
the coracoid process includes forming a hole in the coracoid 
process in substantial alignment with the hole in the clavicle, 
positioning an anchor coupled to the suture beneath the cora
coid process with the suture passing through the hole in the 

2 
coracoid process. The anchor may be substantially oblong 
and may be dimensioned so that in one orientation, it can pass 
through the hole, but in another orientation, it resists passing 
through the hole. 

5 Certain embodiments of the method include securing the 
plate to the distal portion of the clavicle relative to the frac
ture. 

In another aspect, a fixation system for a fractured clavicle 
includes a substantially rigid plate secured to a medial portion 

10 of the clavicle relative to the fracture. The secured plate 
extends at least partially over a distal portion of the clavicle 
relative to the fracture. The plate has one or more surfaces that 
define a first opening through which a suture can pass. A 

15 
washer is positioned at a side of the plate opposite the 
clavicle. A suture is secured to the washer and extended 
through the first opening in the plate, through a hole in the 
clavicle and is secured to the coracoid process. 

In some implementations, the suture is tensioned to reduce 
20 the distance between the coracoid process and the clavicle 

and to thereby bring the medial portion of the clavicle and the 
distal portion of the clavicle in substantial alignment with one 
another. 

The first opening in the plate typically is oblong and 
25 extends in a longitudinal direction along the plate. The hole in 

the clavicle typically extends from a point along the first 
opening in the plate and extends substantially toward the 
coracoid process. In certain embodiments, the first opening in 
the plate defines a recess at a side of the plate opposite the 

30 clavicle. The recess is adapted to receive the washer. The 
fixation system of claim 16 wherein the washer fits substan
tially snugly in the recess. In some implementations, the 
washer can slide in a longitudinal direction within the recess. 

In a typical implementation, the washer has one or more 
35 holes ( e.g., two holes, three holes, four holes, five holes, six 

holes, seven holes or more), each of which is dimensioned to 
receive the suture. Typically, the fixation system also includes 
a hole in the coracoid process substantially aligned with the 
hole in the clavicle. The suture passes through the hole in the 

40 coracoid process. There typically is an anchor at an inferior 
side of the coracoid process and secured to the suture. The 
anchor may be oblong and typically is dimensioned to pass 
through the hole in the clavicle and through the hole in the 
coracoid process, and dimensioned to resist, once positioned 

45 beneath the coracoid process, returning through the hole in 
the coracoid process. 

In some implementations, the suture is passed around the 
coracoid process. 

Certain embodiments include a washer that is oblong and 
50 that includes a plurality of holes distributed longitudinally 

along the washer. The plate may optionally be further secured 
to the distal portion of the clavicle relative to the fracture. The 
plate is typically contoured to follow the shape of the clavicle. 
The plate may be secured to the clavicle using locking screws, 

55 non-locking screws or a combination of locking and non
locking screws. 

In yet another aspect, a fractured clavicle fixation kit 
includes a substantially rigid plate contoured to be secured to 
a medial portion of the clavicle relative to the fracture and to 

60 extend at least partially over a distal portion of the clavicle 
relative to the fracture. The plate has surfaces that define: a 
first opening through which a suture can pass and a second 
opening to receive a fastening device. At least one fastening 
device is adapted to pass through the second opening in the 

65 plate to secure the plate to the medial portion of the clavicle. 
A washer is provided that can be positioned at a side of the 
plate opposite the clavicle. A suture is provided that is extend-
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able between the washer and the coracoid process, through 
the first opening in the plate and that can be secured to the 
coracoid process. 

Some embodiments include a substantially oblong anchor 
that can be coupled to the suture. 

Another aspect includes a fixation system for a fractured 
clavicle that includes a substantially rigid plate with a series 
of screw holes and a series of suture holes. Each screw hole is 

4 
FIG.10 is a partial perspective view ofa person's shoulder 

area showing still another alternative implementation of a 
clavicle fracture fixation system. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The present application is directed to a system and method 
for clavicle fixation. The system and method may be used to 
treat, for example, distal clavicle fractures. 

In general, the method includes securing a substantially 
rigid plate to a medial portion of the clavicle relative to the 
fracture so that the secured plate extends at least partially over 
a distal portion of the clavicle relative to the fracture. The 
plate has surfaces that define a first opening through which a 

adapted to receive a fastening device (e.g., a screw) that can 
fasten the plate to the fractured clavicle. The suture holes are 10 

smaller than the screw holes and closer together relative to 
one another than the screw holes are relative to one another. 
The substantially rigid plate is secured to a medial portion of 
the clavicle relative to the fracture and extends at least par
tially over a distal portion of the clavicle relative to the frac
ture. A suture is shown passing through one suture hole at an 
anterior side of the plate and through another suture hole at a 
posterior side of the plate. The suture extends between the 
suture holes and is tied above the upper surface of the plate. 
The suture extends through a hole in the clavicle and secured 

15 suture can pass. The method also includes forming a hole in 
the clavicle. A washer is positioned at a side of the plate 
opposite the clavicle ( e.g., above the plate) and a suture is 
passed through the washer, through the first opening in the 
plate, through the hole in the clavicle and is secured to the 

20 coracoid process, which is inferior to the clavicle. 

to the coracoid process. 
In yet another aspect, a fixation system for a fractured 

clavicle includes a substantially rigid plate having edge fea
tures formed in a lateral edge thereof and screw holes distrib- 25 

uted across the plate. Each screw hole is adapted to receive a 
fastening device that can fasten the plate to the fractured 
clavicle. The substantially rigid plate is secured to a medial 
portion of the clavicle relative to the fracture and extends at 
least partially over a distal portion of the clavicle relative to 30 

the fracture. A suture extends from an anterior side of the plate 
to a posterior side of the plate across the upper surface of the 
plate. The suture is prevented from sliding along the plate in 
a longitudinal direction by engagement with the edge fea
tures. The suture is extended through a hole in the clavicle and 35 

secured to the coracoid process. 
In some implementations, one or more of the following 

advantages are present. 
For example, a system and technique can be provided to 

effectively and securely hold a clavicle in place. This can aid 40 

in healing of distal fractures in the clavicle and other injuries, 
such as acromioclavicular (AC) joint dislocation. 

The technique is relatively easy to implement. The result
ing fixation arrangement is strong and durable and, therefore, 
less likely to fail under various stress conditions. The system 45 

provides for effective holding even when portions of the 
clavicle itself are severely compromised from a structural 
perspective. 

FIG. 1 is a partial perspective view of a person's shoulder 
area illustrating a clavicle 102 with a fracture 104 near a distal 
end thereof. The clavicle 102 has medial 106 and distal 108 
portions relative to the fracture 104. The illustration also 
shows the acromion 110, the body of the scapula 112 and the 
humerus 114. The coracoid process 116 is a small hook-like 
structure that comes off the scapula 112. As shown in the 
illustrated implementation, the coracoid process 116 is 
located at least partially beneath part of the clavicle 102. 

In FIG. 2, a substantially rigid plate 220 is shown secured 
to the medial portion 106 of the clavicle 102 relative to the 
fracture 104. The plate 220 is contoured to approximately 
follow the contours of an upper surface of a non-fractured 
clavicle. The illustrated plate 220 has surfaces that define a 
first opening 222, which is sized so that one or more sutures 
can pass through it, a pair of screw holes 225 at a medial end 
thereof and three screw holes 208 at a distal end thereof. The 
number of screw holes in the medial and distal ends of the 
plate 220 can vary. The distal end of the illustrated plate 220 
is flared to accommodate a pair of side-by-side screw holes 
208. The flare and side-by-side arrangement of screw holes 
208 may facilitate secure fastening of the plate 220 to the 
distal portion 108 of the fractured clavicle 102. In contrast, 
the medial end of the illustrated plate 220 has no such flares. 

The illustrated first opening 222 is substantially oblong 
having an elongated dimension extending in a direction that 
corresponds to the length of the plate. The first opening 222 
has two sections-an upper, larger oblong section 222a that 
extends from the upper surface of the plate 220 down some The system can remain in place after the injury heals, 

thereby avoiding the need for intrusive procedures to remove 
hardware. 

Other features and advantages will be apparent from the 
description and drawings, and from the claims. 

50 distance to a shoulder 224, and a lower, smaller oblong sec
tion 222b that extends from the shoulder 224 to the bottom of 
the plate 220. The shoulder 224 has a substantially uniform 
width around a perimeter of the first opening 222. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial perspective view of a person's shoulder 
area showing a fractured clavicle. 

FIGS. 2-7 are various views of the person's shoulder area 
in FIG. 1 showing steps of one implementation of a treatment 
method for treating the fractured clavicle. 

FIG. 8 is a partial perspective view of a person's shoulder 
area showing an alternative implementation of a clavicle frac
ture fixation system. 

In the illustrated implementation, the plate 220 is secured 
55 to the medial portion 106 of the clavicle 102 with a pair of 

screws 226, each of which passes through a respective one of 
the screw holes 225 at the medial end of the plate 220. Each 
screw 226 is threaded into the medial portion 106 of the 
clavicle 102, beneath the plate 220 and holds the plate 220 in 

60 place relative to the medial portion 106 of the clavicle 102. 
The screw holes 225 typically are far enough away from one 
another in the plate 220 so that the screws 226 in the screw 
holes 225 do not unduly compromise the integrity of the 
medial portion 106 of the clavicle 102. 

FIG. 9 is a partial perspective view of a person's shoulder 65 

area showing yet another alternative implementation of a 
clavicle fracture fixation system. 

As illustrated, the plate 220 is positioned so that it extends 
from the medial portion 106 of the clavicle 102, to which it is 
attached, over the fracture 104 and at least partially over the 
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distal portion 108 of the clavicle 102 relative to the fracture 
104. Typically, the plate 220 is positioned so that at least part 
of the lower, smaller section 222b of the first opening 222 is 
substantially directly superior to the coracoid process 116. 
Proper plate 220 position relative to the coracoid process may 5 

be confirmed fluoroscopically. 
A washer 228 is positioned above the plate 220. The 

washer 228 has surfaces that define four holes 230 passing 
through the washer 228. The holes 230 are aligned with one 
another and distributed along a length of the washer 228. The 10 

washer 228 is substantially oblong and dimensioned to fit 
substantially snugly within the upper, larger oblong section 
222a of the first opening 222 in the plate 220. Moreover, the 
illustrated washer 228 is dimensioned so that, when it is 

15 
positioned within the upper, larger oblong section 222a of the 
first opening 222, it rests upon the shoulder 224 formed at the 
interface of the upper, larger oblong section 222a of the first 
opening 222 and the lower, smalleroblong section 222b of the 
first opening 222. The washer 228 also is dimensioned so that, 20 

when it is positioned within the upper, larger oblong section 
222a of the first opening 222, its upper surface is approxi
mately flush with the upper surface of the plate 220. 

FIG. 3 is a partial plan view of the plate 220 of FIG. 2 
shown secured to the medial portion 106 of the clavicle 102 25 

relative to the fracture 104. The illustrated embodiment 
shows the position of a hole 332 that is formed (e.g., by 
drilling) in the clavicle 102 at a point along the first opening 
222 in the plate 220. In a typical implementation, the hole 332 

6 
coid process 116. When used in this mamier, the drill guide 
sleeve can provide control over creating the hole 434 in the 
coracoid process 116. 

A suture 436 is extended through the first opening 222 in 
the plate 220, through the hole 332 in the clavicle 102 and the 
through the hole 434 in the coracoid process 116. The suture 
436 is attached to an anchor 438 that is positioned beneath the 
coracoid process 116. The anchor 438 is substantially oblong 
and dimensioned so that it can be oriented to pass through the 
first opening 222 and through the holes 332, 434 and dimen
sioned so that it can be oriented, once in position beneath the 
coracoid process 116 that is too large to pass through at least 
the hole 434 in the coracoid process 116. Therefore, depend
ing on the anchor's orientation relative to the first opening 
222 and the holes 332, 434, it can either pass through or not 
pass through. As illustrated, the anchor 438 is oriented so that 
it cannot pass through the hole 434 and thereby is facilitating 
securing the suture 436 to the coracoid process 116. 

In a typical implementation, the anchor 438 has one or 
more holes, through which the suture passes. The holes may 
be oblong, round, or have any shape ( e.g., triangular, square 
or rectangular). The anchor 438 may be a metal material, such 
as titanium, titanium alloys or stainless steel, thermoplastics 
or other biocompatible and/or bioabsorbable materials. In a 
typical implementation, the anchor 438 has a length between 
about 9 mm and 20 mm, more preferably between about 12 
mm and 15 mm, and a width less than about 1 mm narrower 
than the width of the drill holes through which the anchor is to 

30 pass through. In a typical implementation, the anchor may 
have a width ofabout 15 mm and a thickness ofabout 1.5 mm. 

is formed so that it extends substantially toward the coracoid 
process 116 (see FIG. 2). The hole 332 may be formed using 
any number of known drilling or cutting techniques. In some 
implementations, only one hole (i.e., hole 332) is formed and 
that hole is in the clavicle 102. In some implementations, one 
hole (i.e., hole 332) is formed in the clavicle 102 and another 35 

hole (not shown in FIG. 3) is formed in the coracoid process 
116 beneath the clavicle 102. In those implementations, the 
hole in the coracoid process 116 is preferably substantially 
aligned with the hole 332 in the clavicle 102. 

FIG. 4 shows the first hole (i.e., hole 332) in the clavicle 40 

102 and a second hole 434 in the coracoid process 116 
beneath the hole 332 in the clavicle 102 and substantially 
aligned: with the hole 332 in the clavicle 102. In the illustrated 
implementation, the hole 332 in the clavicle 102 essentially 
passes through the fracture (i.e., through part of the medial 45 

portion 106 and through part of the distal portion 108 relative 
to the fracture 104). This illustrates that fixation can be effec
tively achieved even at points where the strength and struc
tural integrity of the clavicle may be severely compromised 
(e.g., at the fracture itself). Nevertheless, the hole 332 in the 50 

clavicle 102 may be formed in the medial portion 106 of the 
clavicle only, the distal portion 108 of the clavicle only or, as 
shown, the medial 106 and distal 108 portions of the clavicle. 

In the illustrated implementation, the hole 434 in the cora
coid process 116 is substantially aligned with the hole 332 in 55 

the clavicle 102. In a typical implementation, the hole 434 in 
the coracoid process 116 has approximately the same diam
eter as the hole 332 in the clavicle 102. The hole 434 in the 
coracoid process 116 passes entirely through the coracoid 
process from an upper surface thereof to an exit surface 60 

beneath the coracoid process 116. 
In some implementations, the hole 332 in the clavicle 102 

may be sized to accommodate a drill guide sleeve (not 
shown). The drill guide sleeve may be passed through the hole 
332 in the clavicle 102 and positioned to rest atop the coracoid 65 

process 116. With the drill guide sleeve so positioned, a drill 
can be passed through the drill guide sleeve and to the cora-

A variety of techniques may be used to create the holes 33 2, 
434 and to position the suture 436 and anchor 438 therein. 
Such techniques may be, for example, open surgical tech
niques or arthroscopic techniques. 

In an open surgical technique, for example, an incision may 
be made over the clavicle fracture 104 from approximately 
the acromioclavicular (A/C) joint to a distance of about 3-4 
cm medial to the fracture 104. With the clavicle 102 so 
exposed, it may be possible to drill, using the first opening 
222 in the plate as a guide, through the clavicle 102 and 
through the coracoid process 116. The direction and depth of 
drilling may be controlled and/or confirmed in a variety of 
ways, including, for example, by use of c-arm fluoroscopy. 
Once the holes are formed, the anchor 438, with the suture 
436 attached may be fed through the hole 332 in the clavicle 
102 and through the hole 434 in the coracoid process 116. 

Another method of creating the holes and positioning the 
anchor 438 and suture 436 is an arthroscopic method using, 
for example, a cannulated drill and anAdapteur™ drill guide 
c-ring assembled with a coracoid drill stop attachment, avail
able fromArthrex, Inc., of Florida. The technique is similar to 
what is described in U.S. Patent Application Publication No. 
2007/0179531, the disclosure of which is hereby incorpo
rated herein by reference in its entirety. 

In general, the arthroscopic technique entails drilling a hole 
of about 4 mm through the clavicle and the coracoid using a 
C-Ring Adapteur guide and a cannulated drill and leaving the 
camiulated drill in the clavicle and the coracoid. With the 
camiulated drill so positioned, a suture passing wire is 
advanced through the camiulated drill and, subsequently, the 
drill is removed. Then, a pair of traction sutures from the 
anchor is passed through a wire loop formed by the suture 
passing wire. The suture passing wire is pulled on to retrieve 
the two traction sutures out of the anterior/inferior cannula. 
The anchor is advanced through the clavicle and the coracoid 
until it exits the coracoid base. Each of the traction sutures can 
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be pulled on to flip the anchor onto the underside of the 
coracoid base, to thereby secure the anchor. 

As illustrated, the free ends of the suture 436 are extended 
above the plate 220, passing through the oblong first opening 
222. The free ends can be pulled in an upward direction so that 5 

the free ends pass through the first opening 222 directly above 
the hole 332 in the clavicle 102. Being able to pull substan
tially directly up on the suture relative to the hole 332 helps to 
facilitate reducing the clavicle to a position where it will be 
able to experience effective healing. 10 

In FIG. 5, the suture and anchor 438 are affixed to the 
coracoid process 116 and the free ends of the suture 436 are 
extended above the plate 220, passing through the holes 230 
in the washer 228 that are most directly above the hole 332 in 

15 
the clavicle 102. The free ends may be placed through any 
holes in the washer 228 that are convenient. Generally, how
ever, the holes 230 selected will be those that provide the most 
direct line of pull for the suture from the coracoid process 116. 

8 
FIG. 8 shows an alternative clavicle fixation arrangement, 

in which subcoracoid fixation of the suture is achieved by 
extending the suture 436 around the coracoid process 116, 
instead of through a hole in the coracoid process 116. Other
wise, the arrangement is similar to that shown in FIG. 6, 
which is discussed above in detail. Typically, the arrangement 
of FIG. 8 may be implemented using an open (i.e., non
arthroscopic) surgical technique, in which the plate 220 is 
medially fixed to the clavicle with the first opening 222 placed 
substantially directly over the coracoid process. Once plate 
220 is fixed medially, a hole is drilled through the clavicle 102 
and a suture 436 is passed through the first opening 222 in the 
plate 220 and through the hole in the clavicle 102. Then, in a 
typical implementation, the anterior deltoid is subperiosteally 
elevated off the clavicle taking care to preserve thick fascia! 
flaps granting exposure of coracoid process. Then, a curved 
suture passing device may be utilized to pass the suture under
neath the base of the coracoid process under direct visualiza
tion. The end of the suture fed underneath the base of the 
coracoid process is then fed through the hole in the clavicle 
102 and through the first opening 222 in the plate. The free 
ends of the suture are passed through holes 230 in the washer 
228, which is positioned in the first opening 222. The free 

The washer 228 is placed in the recessed portion of plate 20 

220 (i.e., the larger, upper portion 222a of first opening 222 in 
the plate 220). In the illustrated implementation, the washer 
228 fits substantially snugly in place in the recess. Moreover, 
the upper surface of the washer 228 is substantially flush with 
the upper surface of the plate 220. 

Referring now to FIG. 6, once the washer 228 is in place in 
the recess, the free ends of the suture 436 are tied to one 
another above the washer 228 and tightened a sufficient 
amount to reduce the clavicle and to restore approximately 
normal coracoclavicular distance. A variety of knots may be 30 

used to tie the free ends of the suture 436 together. In one 
implementation, for example, the free ends of the suture 436 
are tied together using a surgeon's knot and two reverse 
half-hitches. Once the knot has been tied, the ends of the 
suture that extend beyond the knot may be cut. 

25 ends are then tied together and tightened an appropriate 
amount above the washer 228. 

The sutures may be any type of suture suitable for use in 
connection with clavicle distal fracture fixation. In some 
implementations, more than one (e.g., two) strands may be 
used. Typically, the suture is a high strength, non-absorbable 
material. One example of a suitable suture material is dis-
closed in U.S. Pat. No. 6,716,234, assigned toArthrex, Inc. of 
Naples Fla., the disclosure of which is hereby incorporated 
herein by reference in its entirety. More particularly, the 

35 suture may be made up of a cover and a core surrounded by 
the cover. Strands of ultrahighmolecularweightpolyethylene 
and strands of polyester may be braided together to form the 
cover. The core may be formed of twisted UHMWPE. An 

One, two or three optional screws 626 may be introduced 
into any of the screw holes 208 at the distal end of the plate 
220 to engage the distal portion 108 of the clavicle 102 
relative to the fracture 104. In some implementations, using 
this screw 626 may help to hold the plate 220 in place above 40 

the clavicle 102. Moreover, using this screw 626 may help to 
further enhance alignment between the medial 106 and distal 
108 portions of the fractured clavicle 102. 

FIG. 7 is a cross-sectional view through the plate 220 and 
clavicle 102 of FIG. 6. In the illustrated implementation, the 45 

plate 220 is secured to the medial portion 106 of the clavicle 
102 with two screws 226 and is secured to the distal portion 
108 of the clavicle 102 with three screws 626. Typically, the 
two screws 226 secured to the medial portion 106 of the 
clavicle 102 are locking screws. The term "locking screw" 50 

may refer to a screw that has threads that engage the hole in 
the clavicle 102 and has threads that engage corresponding 
threads in the hole 225 in the plate 220. The three screws 626 
secured to the distal portion 108 of the clavicle 102, however, 
may be either locking or non-locking screws or a combination 55 

thereof. The tops of the screws 226, 626 are substantially 
flush with the upper surface of the plate 220. The screws 226, 
626 may extend part way through the clavicle 102 (as shown) 
or may extend completely through the clavicle. 

The washer 228 is in place in the larger, upper portion of 60 

222a of the first opening 222 in the plate 220. The washer 228 
is positioned atop the shoulder 224 formed at the interface 
between the larger, upper portion 222a of the first opening 
222 and the smaller, lower portion 222b of the first opening 
222. The suture 436 is shown passing through two of the holes 65 

230 in the washer 228. The ends of the suture 436 are tied 
together above the washer 228. 

example of a suitable suture is Ethibond™, available from 
Ethicon, Inc. 

FIG. 9 is a partial perspective view showing an alternative 
implementation of a customized clavicle fixation plate 920 
fastened to the fractured clavicle via fastening devices (e.g., 
screws 926) and fastened to the coracoid process 116 by a 
suture 936 and an anchor 938. Subject to a few exceptions, the 
illustrated assembly is similar to the assembly shown in FIG. 
6. Most notably, the illustrated assembly does not include a 
washer above the plate 920. The suture 936 extends through a 
suture hole at an anterior side of the plate 920 and through a 
suture hole on a posterior side of the plate 920 is tied above the 
plate 920 between the holes. 

The illustrated fixation plate 920 has a series of screw holes 
908 distributed longitudinally along its centerline and a pair 
of screw holes 926 at a distal end of the plate 920 that are 
offset from its centerline. The screw holes 908 along the 
longitudinal centerline are approximately evenly spaced rela-
tive to one another. All of the screw holes 908 are sized to 
accommodate the passage of a fastening device ( e.g., a screw) 
for fastening to the clavicle beneath the plate 920. In the 
illustrated implementation, seven screws 926 are provided
one in each hole-to secure the plate 920 to both the medial 
106 and distal 108 portions of the fractured clavicle. 

The illustrated plate 920 has two rows of suture holes 980, 
one row on either side of the screw holes 908. In each row, the 
suture holes 980 are arranged longitudinally along a portion 
of the plate. In the illustrated implementation, the suture holes 
are arranged along a middle portion of the plate 920 along its 
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length. In each row, the suture holes 980 are approximately 
evenly spaced relative to one another. 

The illustrated suture holes 980 are smaller than the screw 

10 
stantially circular and the recess in the plate, in which the 
washer fits, may also be substantially circular. In such an 
implementation, there may be a row of holes in the washer 

holes 908 and are positioned closer to one another than the 
screw holes 908 are to one another. In some implementations, 5 

it is desirable that the suture holes 980 be as small as possible, 
but large enough at least to accommodate a suture (e.g., suture 
936). It is also generally desirable that the suture holes be 
spaced as close together as possible. 

that extends across a diameter of the circular washer. The 
washer can have any number ofholes. Typically, the holes are 
formed in line with one another; however, they need not be 
aligned with one another. 

The suture can pass through any two adjacent or non
adjacent holes in the washer and be tied above the washer. 
Typically, the specific holes that the suture passes through 
may be selected so that when the suture is tied and tightened 
above the washer, the clavicle is effectively reduced and the 
coraclavicular distance is corrected. Typically, the holes that 

Ina typical implementation, the screw hole size is about 3.5 10 

millimeters and the suture hole size is between 1 millimeter 
and 2 millimeters. The space between suture holes typically is 
approximately 2 millimeters. In one embodiment, the plate 
has 4 anterior and 4 posterior suture holes or edge feature "cut 
outs." 

Since the illustrated suture holes 980 are offset from the 
clavicle plate's longitudinal centerline, the hole in the 
clavicle 102 beneath the plate 920 also may be offset relative 
to the clavicle plate's longitudinal centerline. Also, it is pos
sible that two holes may be formed in clavicle, one for each 
leg of suture. Alternatively, the clavicle may have no holes 
and the suture may simply pass around the clavicle to the 
coracoid process. 

FIG. 10 is a partial perspective view showing yet another 
alternative implementation of a customized clavicle fixation 
plate 1020 fastened to the fractured clavicle 102 via fastening 
devices (e.g., screws 1026) and fastened to the coracoid pro
cess 116 by a suture 1036 and an anchor 1038. Subject to a 
few exceptions, the illustrated assembly is similar to the 
assembly shown in FIG. 6. Most notably, the illustrated 
assembly does not include a washer. Accordingly, the suture 
1036 is tied to the plate 1020 directly at the edge features 
1090. 

The illustrated fixation plate 1020 has a series of screw 
holes 1008 distributed longitudinally along its centerline and 
a pair of screw holes 1026 at a distal end of the plate 1020 that 
are offset from its centerline. The screw holes 1008 along the 
longitudinal centerline are approximately evenly spaced rela
tive to one another. All of the screw holes 1008 are sized to 
accommodate the passage of a fastening device ( e.g., a screw) 
for fastening to the clavicle 102 beneath the plate 1020. In the 
illustrated implementation, seven screws 1026 are pro
vided-one in each hole-to secure the plate 1020 to both the 
medial 106 and distal 108 portions of the fractured clavicle 
102. 

In the illustrated implementation, the edge features 1090 
include a series closely spaced-apart semi-circular etchings 
or cut outs in each of two opposite lateral edges of the plate 
1020. The suture is tied to the plate 1090 directly at a longi
tudinal position on the plate where there are edge features 
1090. 

Since the illustrated edge features are at lateral edges of the 
fixation plate 1020 and, therefore, offset from the clavicle 
plate's longitudinal centerline, the hole in the clavicle 102 
beneath the plate 920 also may be offset relative to the fixation 
plate's longitudinal centerline. Alternatively, there may be 
two holes-one at each side of the plate-in the clavicle. 
Alternatively, there may be no holes in the clavicle and the 
suture may be passed around the clavicle to the coracoid 
process. 

A number of embodiments have been described. Neverthe
less, it will be understood that various modifications may be 
made without departing from the spirit and scope of the 
invention. For example, the physical shapes and dimensions 
of the various system components ( e.g., the plate, the anchor, 
the washer, and the suture) can vary considerably. For 
example, in some implementations, the washer may be sub-

15 
are most directly in line with the holes in the clavicle and the 
coracoid process will be the holes that are used to tie the 
suture. 

In some implementations, the hole for the suture in the 
clavicle could pass through the medial portion of the clavicle 

20 relative to the fracture only, the distal portion of the clavicle 
relative to the fracture only or both the medial and distal 
portions of the clavicle relative to the fracture. 

The number and arrangement of screws used to secure the 
plate to the medial and distal portions of the clavicle relative 

25 to the fracture can be changed. Indeed, any number of screws 
may be used and the screws may be arranged in a variety of 
manners. The screws can be self-tapping or require that a hole 
be drilled and tapped. Moreover, other methods, such as the 
use of adhesives, of securing the plate to the clavicle may be 

30 used. 
In some implementations, the medial end of the plate is 

flared to accommodate, for example, side-by-side screw hole 
placement. In some implementations, the distal end of the 
plate has substantially straight (i.e., not flared) sides with one 

35 or more holes disposed, for example, along a longitudinal axis 
of the plate. In some implementations, the plate does not 
include a recess for receiving the washer. In those instances, 
when installed, the washer may simply be positioned above 
the plate, but not in a recess. In some implementations, the 

40 recess is slightly larger than the washer to allow its position 
relative to the plate to be adjusted. This may be desirable to 
facilitate aligning two or more of the holes with the suture 
passing out of the hole in the clavicle. 

In a plate that includes suture holes and/or edge features for 
45 securing a suture, the suture holes and/or edge features may or 

may not be evenly spaced, the suture holes and/or edge fea
tures may or may not extend along substantially the entire 
length of the plate. In some such implementations, the screw 
holes can be offset from the fixation plate's longitudinal 

50 centerline and the suture holes may be positioned along the 
longitudinal centerline. In some implementations, only one 
row of suture holes may be provided. 

Edge features may have a variety of shapes, sizes, depths, 
etc. For example, instead of including a series of semi-circu-

55 lar etchings, they may include saw-tooth etchings, sinusoidal 
etchings, or castellations or any other shape suitable for secur
ing a suture to. The edge features can be any size as well. In 
some implementations, the edge features may be provided 
along one edge of the plate only. The outer edges of the edge 

60 features may be wider than inner portions of the edge fea
tures. Such an arrangement may help keep the sutures secured 
to the edge features and prevent them from accidentally slip
ping off the edges of the edge features. 

In an implementation that includes suture holes near a 
65 lateral edge of the plate, a suture may be secured to the plate 

by passing the suture through only one of the suture holes and 
around the lateral edge of the plate. 
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8. The fixation system of claim 7 wherein the anchor is 
configured for securing to the suture when the suture passes 
through a hole in the coracoid process. 

A variety of different plates may be used in connection with 
the foregoing techniques. Typically, the plates would be con
toured to accommodate common anatomic variants of distal 
clavicles. In some implementations, the plate may have some 
degree of malleability. 

9. The fixation system of claim 7 wherein the anchor is 
5 substantially oblong. 

The steps of the techniques described can be performed in 
a variety of different orders. In some instances, one or more of 
the steps described herein may be discarded completely. 

10. The fixation system of claim 9 wherein the anchor is 
dimensioned to pass through a hole in the clavicle and 
through a hole in the coracoid process, and dimensioned to 
resist, once positioned beneath the coracoid process, return-Other implementations are within the scope of the claims. 

What is claimed is: 
1. A fixation system for a fractured clavicle, the fracture 

defining medial and distal portions of the clavicle relative to 
the fracture, the clavicle having a superior facing surface 
shape, the fixation system comprising: 

IO ing through the hole in the coracoid process. 

a substantially rigid plate having superior and inferior sur- 15 

faces, the plate being contoured to follow said clavicle 
superior facing surface shape, the plate being configured 
to be secured to a the clavicle medial portion and to 
extend at least partially over the clavicle distal portion 
when secured to the clavicle, the plate having at least one 20 

first opening between the superior and inferior surfaces, 
the at least one first opening through which a suture can 
pass, the at least one first opening comprising a larger, 
upper portion and a smaller, lower portion; 

a washer configured to be positioned adjacent the plate 25 

superior surface opposite the clavicle and configured to 
fit within the at least one first opening; and 

a suture secured to the washer and extending through the at 
least one first opening in the plate, configured to be 
passed through a hole in the clavicle and secured to the 30 

coracoid process. 
2. The fixation system of claim 1, wherein the plate defines 

a shoulder formed between the superior and inferior surfaces 
in the at least one first opening, the shoulder formed at the 
interface between the larger, upper portion of the first opening 35 

and the smaller, lower portion of the first opening. 
3. The fixation system of claim 2, wherein the washer sits 

on the shoulder. 
4. The fixation system of claim 2, wherein the washer fits 

substantially snugly in the at least one first opening above the 40 

shoulder. 

11. The fixation system of claim 1 wherein the suture has a 
length sufficient to pass around the coracoid process. 

12. The fixation system of claim 1 wherein the washer is 
oblong and includes a plurality of holes distributed longitu
dinally along the washer. 

13. The fixation system of claim 1 wherein said plate fur
ther comprises at least one second opening dimensioned to 
receive a fastening device to secure the plate to the medial 
portion of the clavicle. 

14. The fixation system of claim 13 further comprising at 
least one fastening device adapted to pass through the at least 
one second opening and to secure the plate to the medial 
portion of the clavicle. 

15. The fixation system of claim 14 wherein the at least one 
fastening device is a locking screw. 

16. The fixation system of claim 1 wherein the plate is 
contoured to be secured to the distal portion of the clavicle 
relative to the fracture. 

17. A fractured clavicle fixation kit, the fracture defining 
medial and distal portions of the clavicle relative to the frac
ture, the clavicle having a superior facing surface shape, the 
kit comprising: 

a fixation system according to claim 1; 

a second opening in said plate configured to receive a 
fastening device; and 

at least one fastening device adapted to pass through the 
second opening in the plate to secure the plate to the 
medial portion of the clavicle. 

18. The fractured clavicle fixation kit of claim 17 further 
comprising a substantially oblong anchor that can be coupled 
to the suture. 

5. The fixation system of claim 1, wherein a superior sur
face of the washer is approximately flush with the superior 
plate surface opposite the clavicle when positioned in the 
hole. 

6. The fixation system of claim 1 wherein the washer has at 
least one hole dimensioned to receive a suture. 

19. The fixation system of claim 17, wherein a distal end of 
45 the plate is flared. 

7. The fixation system of claim 6 further comprising an 
anchor for positioning at an inferior side of the coracoid 
process. 

20. The fixation system of claim 17, wherein sides of the 
washer are substantially parallel to the first opening in the 
plate. 

* * * * * 
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