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INTRODUCTION
Clavicle fractures are common injuries accounting
for 5–10% of all fractures. Around 85% of clavicle
fractures involve the midshaft and over half of
these fractures are displaced.[1] The average age of
patients sustaining a midshaft clavicular fracture is
33 years; 70% of the patients are male.[2] Several
fixation methods have been reported including
plate fixation,[3] intramedullary pin fixation and
placement of intramedullary threaded k-wires and
elastic intramedullary nails.[4-6] Indications for
surgery include the need for earlier functional
mobilization in the patient with an isolated injury,
in addition to open fractures, floating shoulders and
patients with polytrauma.[7] In recent times,
operative
indications
includes
significant
shortening or distraction (>1.5 centimeters),[8] Plate
fixation can provide immediate rigid fixation,
helping to facilitate early mobilization.[9] A
biomechanical study shows that plate fixation
provides a more rigid stabilization compared to
intramedullary fixation and may provide a stronger
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construction for early rehabilitation protocols. [10] In
this study we evaluated the functional outcome of
fixation of clavicle with anatomically contoured
plates.

MATERIALS AND METHODS
We conducted a prospective study to compare
outcomes and complications of closed displaced
midshaft clavicular fractures treated with
precontoured plates. Between January 2017 and
June 2018, a total of 30 patients with closed
displaced midshaft clavicular fractures were
admitted in our hospital. Patients who were
included in the study were younger (Between 16
and 60 years of age), Shortening or displacement of
over 15 mm and axial malalignment of over 30*
with no cortical bone contact.[13] A fracture in the
middle third of the clavicle (A fracture amenable to
plate fixation with a minimum of three screws in
each proximal and distal fragment), and informed
consent (With these indications patients were
counselled regarding operative management and
those who were willing for surgery were included
in the study).Patients were excluded from the study
if they had an age of less than sixteen years or
greater than sixty years, a fracture in the proximal
or distal third of the clavicle, a pathological
fracture, an open fracture, a fracture seen more than
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twenty-eight days after the injury, an associated
neurovascular injury with objective neurological
findings on physical examination, a medical
contraindication to surgery and/or anesthesia (Such
as heart disease, renal failure, or active
chemotherapy), and a lack of consent.
Surgical Procedure
Internal fixation was done according to AO
principles. After general anesthesia, the patient was
positioned in the beach-chair position with a folded
sheet under the affected shoulder. A transverse
incision was made over the fracture site and
dissection was carried out down to the fracture site,
followed by careful subperiosteal dissection. The
fracture was reduced and held temporarily with
bone clamps, and the plate was positioned on the
anterior superior surface of the clavicle. In this
study, we used a Titanium precontoured 3.5-mm
clavicular plate(SMPL). Arm sling support was
given to all the patients for 2 weeks
postoperatively. Early mobilization was started if
pain permitted. Patients were encouraged to resume
their normal daily activities after a 4-week
postoperative period.
The patients were seen at six weeks and at three,
six, and twelve months. Assessment included
standardized clinical evaluation and completion of
the Constant shoulder score. Both an
anteroposterior and a 30° cephalad radiograph was
made for each patient. Radiographic union was
defined as complete cortical bridging between
proximal and distal fragments on both radiographs
as determined by the treating surgeon.

to union was 6.8 months. No patient developed
non-union or mal union. Two cases developed
superficial infection (p = 0.62) but infection was
controlled by oral antibiotics in all the cases. There
was no deep infection. No implant failure occurred.
Hypertrophic scar formation was observed in two
cases. Two patients had symptomatic hardware
prominence. Only one patient had early mechanical
failure who underwent revision.

Immediate Post-Operative Photo

Pre-Operative Photo

RESULTS
Range of motion was well maintained in all the
patients, no patient lost >10° of motion in any
plane. Constant score was excellent in 26 patients
(<11) good in 2 patients (11-20) and fair in 2
patients (21-30). No patients had a poor result
(>30) on constant scoring system. The mean time

Outcome

Results

Surgery time(min)
Length of incision(cm)
Average blood loss(ml)
Hospital stay(days)
Union
Time to union(months)

49.0 (45 -60)
10.5(9.5-11.2)
120.7(110-150)
7.3 (3 -10)
100%(30 cases)
5.8(4-10)
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6 months Follow Up

FUNCTIONAL OUTCOME AT 6 MONTHS

Traditionally, clavicular fractures have been treated
nonoperatively. In the 1960s, Neer reported on the
non-operative treatment of clavicular fractures.
Neer reported nonunion in only three of 2235
patients with middle third fractures treated by
closed methods however recent studies have
demonstrated that non operative management with
figure of eight bandage and sling can cause nonunion and other complications viz malunion and
restriction of shoulder movements.[12] In a study by
hill and mcguireeight of the 52 fractures (15%) had
developed nonunion, and 16 patients (31%)
reported unsatisfactory results.[13] Robinson et al.
described a consecutive series of 868 patients with
clavicular fractures, 581 of whom had a midshaft
diaphyseal fracture. They found a significantly
higher nonunion rate (21%) for the displaced,
comminuted midshaft fractures (p<0.05).[14] Recent
studies have also shown that early primary plate
fixation of completely displaced midshaft
clavicular fractures results in improved patientoriented outcomes.
Plate fixation can provide immediate rigid fixation,
helping to facilitate early mobilization although it
has been associated with complications.[15] A study
by Bostman et al reported that complication and
reoperation rates may be as high as 43% and 14%,
respectively, if hardware removal is considered.
Other reported complications include infection,
hardware failure, and hypertrophic scarring.[16] The
recent introduction of anatomically contoured
clavicle plates may reduce the need for hardware
removal.[17] In our study primary fixation of
clavicle was done by anatomically contoured
plates. Functional outcome was excellent in 87% of
cases. No incidences of non-union or malunion
were reported. Hypertrophic scar formation was
seen in two cases which was a problem only
cosmetically. only one incidence of hardware
failure was reported. Our results are comparable
with that of another study conducted by Canadian
orthopaedic society they reported early union{28.4
weeks in the non-operative group compared with
16.4 weeks in the operative group (p=0.001)} and
more malunion in patients treated by non-operative
means (9 out of 65 patients).[18]

CONCLUSION
In conclusion, our study shows that early primary
plate fixation of completely displaced midshaft
clavicular fractures results in improved patientoriented outcomes, improved surgeon- oriented
outcomes, earlier return to function, and decreased
rates of nonunion and malunion.
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