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Abstract
Introduction: Risk of Nonunion, residual shoulder disability and symptomatic malunion are higher in
conservative treatment of displaced midshaft clavicle fractures which are reportedly decreased by
operative method but plating
lating these fractures,
fractu
however, have hardware-related
related problems. LowLow
profile anatomically precontoured plates may reduce the rates of plate prominence and hardware
removal.
Objective: To assess the rate of plate prominence, rate of hardware removal, rate of complications,
radiological
diological and functional outcome of a pre-contoured
pre contoured congruent clavicle plate in the treatment of
acute, displaced, mid-shaft
shaft clavicle fractures.
Materials and methods: This study presented the results of 50 patients treated with an anatomical
congruent clavicle
avicle plate for acute displaced, mid-shaft
mid shaft fractures of the clavicle from October 2011 to
December 2013 admitted in Narayana General Hospital.
Results: The fracture united in all cases with minimal complications and high patient satisfaction on
the Disability
ility of the Arm and Shoulder (DASH) score, American Shoulder and Elbow Surgeons score
(ASES) and Pain Visual analogue score (VAS). The results compare favorably with other published
studies
Conclusion: A congruent clavicle plate prove to be a better option
option for mid shaft clavicle fracture in
terms of patient compliance, hardware complication, radiological and functional outcome.
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Introduction
Fractures of the clavicle are common,
accounting for 5 to 10% of all fractures and up to
44% of all injuries to the shoulder girdle [1, 2].
Among 44% of these injuries two-thirds
two
occur at
the diaphysis of the clavicle, and as compared to
medial- and laterall third fractures these injuries
are more likely to be displaced. Traditionally,
nonsurgical management has been favored as
the initial treatment modality for most clavicle
fractures because of the high nonunion rates
reported after operative treatment [1].
[1]
According to recent evidence specific subsets of
patients may be at high risk for nonunion,
shoulder dysfunction, or residual pain after
nonsurgical management [3].
In this subset of patients, acute surgical
intervention
may
minimize
suboptimal
outcomes. Therefore, specific treatment of
clavicle fractures should not be broadly applied
but rather should be individualized based on
fracture characteristics, cosmetic purposes and
patient expectations.
Controversy exists on the types of fixation to be
b
used of middle third clavicle fractures [1, 4]. The
treatment options include intra medullary
fixation [5, 6] and internal fixation with plates [7,
8, 9, 10]. Fixation with wires carries the risk of
wire migration which may cause damage to vital
structures
es [11, 12]. There is also controversy
about which type of plate to use: On one hand
Low Contact Dynamic Compression Plates (LC(LC
DCP) are strong plates but difficult to contour to
the anatomy of the clavicle due to its bulkiness
and often cause soft tissue irritation whereas 3.5
mm reconstruction plates are easier to contour,
but offer less mechanical strength [13].
Anatomic pre-contoured
contoured implants have the

potential advantages of having a lower profile
causing fewer soft tissue problems and requiring
no further
her bending whilst retaining the
mechanical strength of the stronger plates. The
purpose of this study is to assess the clinical and
radiological outcome of the precontoured
Congruent Clavicle Plate in the treatment of
acute, displaced, mid-shaft
shaft clavicle fractures. It
comes in right and left sides and different
shaped curves and these are low profile plates.

Material and methods
A prospective case series of fifty patients with
acute, displaced, mid-shaft
shaft fractures of the
clavicle treated with an anatomical
anatomica congruent
clavicle plate. Plate used was of Matrix
Company. All patients gave informed verbal
consent to be included into the study. All
fractures were Type 1 fractures according to the
Allmann classification system [14]. Fifty four
patients with the above
ve fracture were identified
and recruited over a two year period but four
patients were lost to follow up.
Patients were assessed clinically and radiological
looking for union, plate loosening and implant
failure Healing was defined as pain free use of
thee arm/shoulder without evidence of delayed
fracture union on the radiograph. Final outcome
assessment was performed after 6 months post
operatively. We used the Disabilities of the Arm
Shoulder and hand questionnaire (DASH) scoring
system on all 50 patientss [15].
Inclusion criteria
• Fractures with greater than 1.5 cm of
clavicle shortening with substantially
displaced fracture fragments lacking
cortical apposition.
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•
•

Impending skin compromise secondary
to displaced fracture fragments.
Comminuted fractures.

Exclusion criteria
• Closed fractures with less than 1.5 cm of
shortening with apposing fracture
fragments.
• Open fractures.
• Children below 15 years
All the patients were followed-up
up for a period of
6 months.
Operative technique
Under Interscalene block the patients were
placed in the supine beach-chair
chair position. An
infra clavicular approach was utilised with
careful periosteal stripping. The fracture was
anatomically reduced and the plate applied to
the superior surface of the clavicle. Contouring
of the plate was not required. Interfragmentary
screw, Vicryl and S.S. wire has been used where
ever it is necessary depending on fracture
pattern (Figure – 1a, 1b).
). Sub cuticular stiches
were applied.
Postoperative protocol
• 1st post operative day (POD):
(POD Started
elbow range of motion, Abduction till 90
degree
• Immobilized in a Shoulder Arm
Immobilizer for 2 weeks.
• During this time, it was removed at least
four times a day for active ROM of the
elbow and pendulum exercises of the
shoulder.
atients got full range of
• At 2 weeks patients
motion
• Patient evaluated for wound healing,
radiograph and range of motion at 2
week 6 week and 6 month.
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Results
Age distribution
Most of the patients present in the range of 16 59 years. The average age was 41.5 years. Out of
50 patients operated 15 were women and
remaining 35 were men.
Affected side
Right side clavicle fracture was seen in thirty
patients and twenty patients had left side
involvement.
Mechanism of injury
Out of 50 patients, 15 fractures occurred while
playing sport, 25 were as a result of road traffic
accidents (RTA), 9 due to falls and 1 due to an
assault with a metal bar.
Time from injury to surgical intervention
Time period from injury to surgical intervention
ranges between 2 to 5 days.
Status of associated lesions at the time of
surgery and their management
One patient had an associated ipsilateral
dislocated shoulder which required closed
reduction under anesthesia and five patients
had additional both side multiple rib fracture
and ipsilateral scapula
capula fracture which were
treated conservatively.
At follow up of 6 months the mean DASH score
was 13.4 (0.0-77.2)
77.2) and the mean ASES score
was 82.1 (28.3-100).
100). The mean VAS score was
1.7 (0-8).
8). Full range of motion was regained in all
patients. At a mean of 6 weeks there was a
100% healing rate. Post operative movements
were recorded (Figure – 2, Figure – 3).
Complications
• In one case of a 16 year old (BMI 19.1)
the plate was felt to be prominent under
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•

•

the skin and was removed 13 months
post-surgery.
Mild
ld hypersensitivity of the scar
occurred in four patients but this did not
limit function.
Ten patients had paresthesias over the
surgery scar but it had not affected the
final functional outcome.

It was not necessary to further contour the plate
in any of the cases.

Discussion
Mid shaft clavicle fractures are common injuries.
The reported results for the non-operative
non
treatment of fractures of the clavicle have been
variable. Neer reported a non-union
union rate of 0.1%
for conservatively treated fractures [1], and nonnon
union rate of 4.6% for fractures treated
operatively. However the operatively treated
fractures were of higher energy and it was
accepted that poor surgical technique and
fixation devices may have contributed to the
non-unions [16-20].
Conservative treatment of fractures with
shortening is associated with high risk of nonnon
union and unsatisfactory shoulder function [5,
6].
Shortening of the clavicle results in altered
anatomical
tomical
relationships
and
abnormal
biomechanical stress on the shoulder [21].
Shortening of 1 cm was shown to decrease
shoulder function in 50% of cases and with
shortening greater than 2 cm the deterioration
was considerable.
Mal-union of the clavicle may
ay also alter the
position of the Glenoid fossa which may affect
glenohumeral mobility and scapular rotation,
leading to unsatisfactory results especially in
young and active patients [6].
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Controversy exists regarding the techniques
used for fixation of displaced
isplaced middle third
clavicle fractures and the type of fixation device
used [1, 4]. Operative treatment is not without
its risks, and a complication rate as high as
27.3% has been quoted [13].
Dynamic compression plating has a problem of
soft tissue irritation
ritation due to plate prominence
and plate removal being a common reason for
re-operation [13].
In this series it was found that routine plate
removal is not necessary as the implant is low
profile and causes minimal irritation.
The Canadian Orthopedic Trauma Society
compared the outcome of conservative and
operative management in displaced mid shaft
clavicle fractures and showed significantly better
function, a lower rate of non-union,
non
and a lower
incidence of symptomatic mal-union
mal
in the
operative group.
p. It was found that removal of
the plate was the most common reason for rere
intervention. However, towards the end of the
study the researchers changed to using the
congruent plate and preliminary results
indicated a markedly reduced prevalence of soft
tissue
sue irritation, which could lead to a decrease
in the need for plate removal [20]. It should be
pointed out, however, that there were only 4
patients in the latter group. Implants contouring
takes time, and experience is needed for
contouring the plates accurately
ccurately to match the
patient’s anatomy. Repeated bending of
implants can lead to structural failure. Huang et
al compared the anatomy of the clavicle with
the shape of the congruent plate via digital
mapping. They found that the plate fitted the SS
shaped
d contour of the superior surface of the
majority of male clavicles but not for white
female clavicles. However the mapping study did
conclude that the plate was adequately shaped
for fixation of fractures in the medial three-fifths
three
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of clavicles [21]. This paper describes a series of
50 patients with acute, displaced, mid-shaft
mid
fractures. The study is limited in the fact there is
no control group and therefore it provides no
basis for firm conclusions, or statistical analysis.
However the study does demonstrate
demonst
that the
congruent plate appears to be an effective and
reliable means of fixing mid shaft clavicle
fractures and due to its low profile nature,
routine plate removal is not required.

8.

9.

10.

Conclusion
A congruent clavicle plate prove to be a better
option for mid shaft clavicle fracture in terms of
patient compliance, hardware complication,
radiological and functional outcome.

11.

12.
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Figure – 1: Post-operative
operative assessment done with an AP radiograph.
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Figure – 2: X-ray during pre-operative,
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Figure – 3: X-ray during pre-operative,
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