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This study aimed at comparing the results of clavic-
ular fracture fixation with AO Reconstruction
(Recon) plate and Dynamic Compression Plate
(DCP).
The case notes of 39 patients with 40 acute and
chronic clavicular fractures were retrospectively
reviewed. The indications for fixation for acute cases
comprised open fractures, the presence of sufficient
skin tenting to risk skin integrity, neurovascular
compromise and severe lateral displacement or com-
minution. Cases of symptomatic atrophic non-union
after at least 12 months conservative management or
previous failed 1/3 tubular plate fixation were also
included in the study.
In total 24 fractures were fixed with Recon Plate and
16 with DCP. Mean time to union was 4.2 months for
the Recon plate group and 5.4 months for the DCP
group. Eight of the DCP group complained of plate
prominence requiring plate removal.
Recon plates should be used in preference to DCP
whenever clavicular fracture fixation is indicated.

Keywords : clavicle fractures ; plate fixation.

INTRODUCTION

Clavicular fractures are common, comprising
5% of all fractures. They involve all age groups and
account for up to 44% of all shoulder girdle
injuries. They seldom require open reduction and
internal fixation (ORIF). Most are treated unevent-

fully with one of several conservative methods.
Many have residual deformity as either shortening
or a lump, yet this results in minimal loss of func-
tion, cosmesis and activity level. When symptoms
such as pain or limitation of shoulder function do
occur, they may be disabling. Studies have shown
plate fixation with bone graft as a reliable manage-
ment method for clavicular fractures (3, 6). The
internal fixation provided is usually so secure that
early mobilisation can be commenced (7). 

In our study the indications for ORIF were
symptomatic atrophic non-union, neurovascular
compromise, skin tenting, open and severely com-
minuted fractures. Other indications include a
floating shoulder associated with an unstable
scapular fracture and poly-trauma when early
mobility is desirable (10).

We aimed to compare the results of clavicular
fracture fixation with Recon plate and DCP.
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MATERIALS AND METHODS

We retrospectively reviewed the case notes of
39 patients with 40 clavicular fractures who had under-
gone ORIF at the Diana Princess of Wales hospital over
an 8 years period (December 1989 – January 1997).

The indications for fixation for acute cases comprise
of open fractures, the presence of sufficient skin tenting
to risk skin integrity, neurovascular compromise and
severe lateral displacement or comminution. Cases of
symptomatic atrophic non-union (the absence of callus
formation in the presence of persistent pain and reduced
mobility) after at least 12 months conservative manage-
ment or previous failed 1/3rd tubular plate fixation were
also included in the study. 

The same surgeon performed all the procedures.
Patients were placed in a reclined supine position with a
sand bag under the scapula. The fracture was exposed
and reduced through an anterior incision at the lower
clavicular border. This avoided a scar directly over the
clavicle and any potential wound problems. The position
was held with lag screws as necessary. The fractures
were fixed with either a single AO 3.5 mm titanium
Recon plate or AO 3.5 mm DCP of appropriate length
and 3.5 mm screws. The plates were contoured and
applied along the superior aspect of the clavicle. Plates
of 5-12 holes length were used and a minimum of
3 screws inserted into the lateral fragment.

Autogenous bone graft was used in all cases of
atrophic non-union, revision procedures and in those
deemed as severely comminuted. Where length was
required, bone graft was interposed between the
refreshed fracture ends ; otherwise it was packed around
the fracture site.

The patients were rested in a broad arm sling until the
3rd postoperative day. Gentle passive mobilisation super-
vised by a physiotherapist was then commenced. All
were reviewed as outpatients at 6 weeks, 3 months and
at regular intervals thereafter until fracture union, i.e. the
restoration of a painless normal range of movement with
radiographic evidence of adequate callus formation.

RESULTS

The selected sample of 39 patients comprised
24 men and 15 women with a median age of
31 years (range : 18 to 77). This represents 1.5% of
all clavicular fractures treated at the Diana Princess
of Wales hospital over the eight years. All patients
fulfilling the operative indications underwent

ORIF. Both acute and chronic cases were reviewed.
One patient had bilateral clavicular fractures pro-
ducing 40 cases in total (table I).

There were 11 cases of symptomatic atrophic
non-union of greater than 12 months duration. Six
cases involved the lateral third and five the middle
third of the clavicle. The mean time from injury to
operation was 14 months (range : 12 to 20). They
all underwent ORIF with bone grafting, 7 with the
Recon plate and 4 with DCP.

The 29 acute clavicular fractures were subdivid-
ed according to the location of injury. The mean
time from injury to operation was 2 days (range : 0
to 5).

The single medial-third clavicular fracture was
displaced and was tenting the skin sufficiently to
warrant fixation. This was performed with a Recon
plate. 

There were 3 clavicular fractures of the middle
third. One was complicated by skin tenting and
was fixed with a Recon plate (fig 1). Two had
neurological signs consistent with brachial plexus
posterior cord compression. One underwent
Recon plate and the other DCP fixation. They
both achieved full neurological recovery after the
operation.

The remaining 25 clavicular fractures involved
the lateral third (fig 2). Five were compound 
fractures. Two had Recon plate and 3 DCP fixation.
A further 5 were revision cases following failure of
previous fixation, either single or double-stacked
1/3rd tubular plate (3 and 2 cases respectively). 
The mean time from injury to re- operation was
10 months (range : 6 to 14). They all underwent
ORIF with Recon plate and bone grafting.

There were 15 cases of severely displaced or
comminuted fractures of the lateral third of the
clavicle. Seven had Recon plate fixation of which 3
were bone grafted and 8 DCP, of which 4 were
grafted. One patient had bilateral fractures, both
causing tenting of the skin. In this group of 25 late-
ral third clavicular fractures, 12 underwent bone
grafting.

In total 24 fractures were fixed with Recon plate
and 16 with DCP. There were no wound complica-
tions and within three months, 15 fractures had
united leaving the patients symptom free. Mean
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Table I. — Summary of results

Footnote :
a : Skin tenting ; b : Neurovascular deficit ; c : Failed double stacked 1/3 tubular plate ; d : Failed single 1/3 tubular plate ;

e : Severely comminuted fracture ; f : Severely displaced fracture.
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40a M 20 DCP Y 1 4



PLATE FIXATION OF CLAVICLE FRACTURES 173

time to union was 4.2 months (range : 2 to 8) for
the Recon plate group and 5.4 months (range : 3 to
10) for the DCP group. By 12 months all patient
had attained a pre-injury level of activity.

Of the 16 patients who had DCP fixation, 8
(50%) complained of plate prominence at 6-month
review. They underwent plate removal at a second
operation an average of 12 months (range : 7 to 20)
post initial surgery. There were no such complaints
from the Recon plate group.

DISCUSSION

Both plates provided sufficient rigid fixation to
allow fracture healing with or without bone
graft (4). The Titanium Recon plate exhibits good
tissue tolerance and may be safely left in situ. It has
a low elastic modulus and can be readily moulded

to conform to the configuration of the fracture and
the unique anatomic features of the clavicle. It is
also considerably lighter and thinner than the DCP
but still able to tolerate the multidirectional
mechanical forces across the fracture site. It is well
tolerated by the patients (8). There were no report-
ed problems of prominence requiring removal (9).
In contrast 50% of the DCPs required removal at a
second operation (1).

Recon plates also have a greater number of holes
per unit length providing more secure fixation in
the lateral fracture fragment. This is of vital impor-
tance in lateral-third clavicular fractures which act
as a different clinical entity altogether (2).

The mean time to healing was less with the
Recon plate, even in cases of atrophic non-union or
revision procedures where previous fixation had
failed. This may be due to its hexagonal construct
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Fig. 1. — a : Multifragmentary fracture of the middle third of
the left clavicle. b : Radiograph after open reduction and inter-
nal fixation with a Recon plate.

Fig. 2. — a : Fracture of the lateral third of the right clavicle. 
b : Radiograph 3 months after open reduction and internal
fixation with a Recon plate.
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that allows the formation of vascular bridges across
the fracture site and thus aids healing, a scenario
not dissimilar to the concept of the Low Contact
DCP (5). This study well demonstrates the opera-
tive versatility possible with the Recon plate.

Allowing for the constraints of a small sample
size, we are still able to formulate some conclu-
sions. We recommend that Recon plate should be
used in preference to DCP whenever ORIF is
indicated with clavicular fractures. Not only is the
procedure technically less difficult but also the time
to fracture union and return to function is reduced.
The need for a second operation to remove the
hardware is also avoided. Bone graft is essential in
all cases of atrophic non-union.
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