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INTRODUCTION: Most clavicular fractures heal uneventfully without serious
consequences with nonoperative treatment.

There has been increasing evidence that the outcome of nonoperatively treated (especially
displaced or shortened) midshaft fractures is not as optimal as was once thought.

Recent evidence from prospective and randomized clinical trials has suggested that there is
a subset of individuals who benefit from primary operative care.

MATERIAL AND METHODS: The present study consisted of 25 cases in the age group
of 16 years or above of either sex in this study patients aged 16 and above with displaced
clavicular fracture will be selected. They will undergo open reduction and internal fixation
with reconstruction plate. The patients will be evaluated clinically and radiologically and
outcome assessed by constant score.

RESULTS: Road traffic accidents accounted for the majority of cases of diaphyseal
fracture of clavicle. In present study 23 cases were having good to excellent results. 2 cases
were having fair results and none was having poor result on functional evaluation. 22 had
union in less than 12 weeks of time. 3 cases which had union after 12 weeks were labelled
as delayed union.
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INTRODUCTION

The clavicle is one of the most frequently fractured bones in
the body, the fracture most often resulting from a direct blow
or a fall on an outstretched hand. With ever increasing number
of automobile accidents fracture of clavicle in adult too has
increased manifold. Fractures of the clavicle represent 2.6%
of all fractures with an overall incidence of 64 per 100,000
per year. Mid shaft fractures account for approximately 69%
to 81% of all clavicle fractures.' Distal third fractures are the
next most common type (20%), and although they can result
from the same mechanisms of injury as that seen with mid
shaft fractures, they tend to occur in more elderly individuals
as a result of simple falls.? % *° Medial third fractures are the
rarest (5%), perhaps because of the difficulty in accurately
imaging (and identifying) them.®’ This is consistent with
functional anatomy of the clavicle as distal and proximal ends
of the clavicle are supported firmly by strong ligaments and
muscles attached to them, where as central part is relatively
bare. Recent evidence from prospective and randomized
clinical trials has suggested that there is a subset of
individuals who benefit from primary operative care.®**°

*Corresponding author: Dipesh Kumar
Department of Orthopaedics, Govt. Medical College/
Guru Nanak Dev Hospital, Amritsar, 143001, India

Operative repair in this setting should be reserved for
medically well, physically active patients who stand to benefit
the most from a rapid restoration of normal anatomy and
stable fixation. There are multiple potential indications for
primary operative fixation.

Fracture-Specific

Displacement > 2 cm

Shortening > 2 cm

Increasing comminution (>3 fragments)

Segmental fractures

Open fractures

Impending open fractures with soft tissue compromise

MATERIALS AND METHODS

A prospective case series study of 25 cases of closed
diaphyseal clavicle fractures fixed with open reduction and
internal fixation by reconstruction plate was done. Patients of
age above 16 years and both the sexes were included in the
study. Fractures with displacement and shortening >2cm, with
comminution were included in the study. Institutional ethical
committee approval was taken. On admission, all patients
were clinically assessed for general condition and skeletal and


http://www.journalijcar.org
http://dx.doi.org/10.24327/ijcar.2017.4775.0580

Evaluation of displaced fractures of clavicle managed by reconstruction plate

soft tissue injuries. Hemodynamic instability was treated with
appropriate fluids and blood replacement. Head injury, pelvic
injury, abdominal injuries were given priority treatment. All
fractures were fixed with an adequate size reconstruction plate
by open reduction. All patients were followed monthly till
radiological union. During follow up patients were assessed
clinically, radiologically and functionally. The results were
evaluated by Constant Score. The complications were
evaluated in terms of infections, delayed union, nonunion,
implant failure, secondary loss of reduction, implant breakage
and re-fracture after plate removal.

RESULTS

A total of 25 cases of fracture clavicle were seen in the study.
Most common age group was between 21 to 40 years with
mean age of 37.16 years. Males (68%) had higher frequency
compared with females (32%). Right sided fractures (64%)
were more than left sided fractures (36%). Road sided
accidents (56%) were the most common cause followed by
falls from height (40%).

Age group in years No. Of cases %
Total Males  Females

0-20 02 02 00 8

21-40 14 9 5 56

41-60 8 5 3 32

>60 1 0 1 4

Most common pattern of fracture was diaphyseal wedge
(60%) and diaphyseal non comminuted fractures (36%).14
patients (56%) had only clavicle fractures but 11 patients
(44%) had associated fractures which were treated
accordingly[table no. 4]. 16 patients (60%) were operated
within 7 days of injury where as 8 patients were operated with
in 1 month of injury. Average duration of surgery was 69.12
minutes ranging from 40 to 88 minutes. Duration of hospital
stay averaged 12 days. Patients were followed till the time of
their complete clinical and radiological union.

Type of fracture No. of cases Percentage
Type B1 9 36
Type B2 15 60
Type B3 1 4

Total 25

19 patients (76%) had full range of movement in flexion and
abduction at the shoulder and 6patients (24%) had deficient
movement at the shoulder.

Range of shoulder movement

(flexion and abduction) No. Of patients  Percentage

More than 165° 19 76%
150-165° 6 24%
Less than 150 NIL 0%

15 patients had consolidation within 9 weeks, 8 patients
between 9-12 weeks, and 3 patients between 12-15 weeks. In
the present study minimum time of radiological union was 6
weeks and maximum time of union was 15 weeks. The
average radiological complete union time was 9.72 weeks.

Period of union No. of cases Percentage
Within 9 weeks 15 60.0
9-12 weeks 8 32.0
Between 12-15 weeks 3 12.0

In our study, 10 cases had hardware prominence, 8 cases with
incisional numbness, 3 patients had delayed union, 1lpatient
had superficial infection and 1 patient had implant breakage, 2
cases with periarthitis shoulder shown in table. The
superficial infections responded to antibiotics alone while the
broken implant was removed when complete consolidation of
bone had occurred. In present study 23 cases were having
good to excellent results. 2 cases were having fair results and
none was having poor result on functional evaluation.
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¢) showing complete union

DISCUSSION
Age

Majority of our patients were in the age group 21-50 years.
The youngest being 20years and oldest being 65 years.
The mean age of patients in our study was which is
comparable to other studies showing mean age of 37 years™,
34.3 years™, 29.3 years®®, 29.385. The higher incidence of
these injuries in this age group can be owed to their
engagement in activities relating to travel and outdoor works.

Lesser incidence of patients in the older age group in our
study was mainly because of less active lifestyle in this age
group of the patients.

Sex

In the present study displaced clavicle fracture seen
predominantly in males comprised of 17 males(68%) and 8
females(32%). The sex distribution of earlier reported were
70% male and 30% females' and 67.9% males and 32.1%
females'™. Hence the incidence in present study closely
correlates with previous studies. This is probably due to type
of society in which outdoor activities are predominantly
preffered by males which predispose them to accidental
injuries. One recent study of 57 such fractures reported that
patients were typically men in their fifth decade and that the
usual mechanism of injury was a motor vehicle accident.*®
These authors also noted a relatively high (20%) associated
mortality rate from concomitant head and chest injuries

Side Involved

In the present study right side was involved more commonly
in 16 cases and left in 9 cases. Many studies also reported
similar incidence of right side involvement with 57% right
and 43% left'’, 67% right and 33% left'®, and 58.8% right and
41.2% left'® which commensurate with the studies done by
above cited authors. Force of trauma having been borne by
right side as being the dominant side.

Site Of Fracture

In this study it has been observed that fracture are more
common in middle third of clavicle because this part is free of
muscular attachments while medial and lateral ends are
secured firmly by strong ligaments. A series of 9 cases of
fracture clavicle demonstrated that most common site of
fracture clavicle is middle third.?

Another study showed 72.6% incidence of fractures of the
middle /3

Mechanism of Injury

Mechanism of injuries classified mainly as roadside accident,
fall and sports injuries. The present study showed mechanism
of injuries were roadside in 14 cases, fall in 10 cases and
assault in 1 case. Most common cause of fracture clavicle in
males were roadside accidents seen in 12 out of 14 roadside
accident cases. In females causes of this fracture were
roadside accident in 2 cases, fall in 5 cases and 1 case of
assault. It was also noted that fracture due to roadside accident
mainly occurred in males and fracture due to fall in females.
Reported mechanism of injuries were roadside accident in
62.5% and fall in 23.5% cases'® Roadside accident in 46%,
fall in 20% and 34% sports injuries?, and roadside accident in
62%, fall in 15%, sports injuries in 15% and assault in 8%
cases.”® This incidence is seen as males are mostly
predisposed to roadside accidents and females to fall during
household works.

Associated Injury

As shown in present study main mechanism of injury was
roadside accident thus chances of associated injuries
increased. 3 cases were having associated rib fracture, 2 cases
were having head injury, 1 case of associated femur fracture,
1 case of fracture both bone forearm. 1 case of fracture both
bone leg, 1 case of fracture olecranon and 1 case each of
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fracture supracondylar humerus and fracture neck humerus.
The number of associated injuries shows the force of trauma
due to high velocity vehicles now a days.

Fracture Classification

The incidence of fracture according to AO classification in the
present study was as follows. Diaphysis noncomminuted type
Bl were 9 cases(36%), diaphysis wedge type B2 were 15
cases(60%) and diaphysis segmental type B3 was 1 case(4%).
So diaphyseal wedge was most common type. These findings
were slightly different with earlier reported literature with
type B1 23%, B2 73% and type B3 4% probably due to
difference of mechanism of fractures and racial difference of
bony constitution between study groups.

Time Of Injury To Surgery

In the present study time of injury to surgery was less than 7
days in 16 cases. 1 case was operated on 15th day as he was
not fit for general anaesthesia due to concomitant head injury.
1 case presented with non union 60days after injury. Non
union was treated with bone graft from iliac crest along with
plating. This shows that plating technique can be used in both
fresh and old fractures.

Union

In the present study mean duration of radiological union was
9.72 weeks ranging from 5 weeks to maximum 15 weeks. 15
cases showed union within 9 weeks, 8 cases showed union
between 9-12 weeks and 3 cases within 15 weeks. A study of
20 patients of fracture clavicle treated by AO plate fixation
achieved union in 6 weeks.?* Another study of 10 cases of
fracture clavicle treated by plating achieved union in an
average time of 19 weeks”™. In 1994 9 patients of fracture
clavicle were treated with narrow LC-DC and at an average
follow up of 17 months union was achieved in all cases.”

Complications

Few complications were seen during follow up. There were
10 cases of hardware prominence due to placement of
reconstruction plate. 8 cases were of incisional numbness due
to injuries to supraclavicular branches. There was one case of
superficial infection which was treated by iv antibiotics. Also
there was one case of implant breakage after union of bone,
which was later removed after the bone had united. In 3 cases
bone united after 12 weeks and these cases were marked as
delayed union. 2 cases suffered from periarthritis shoulder of
same side, but it was not clear that periarthritis was sequel of
fracture or faster progression of earlier disease. There was on
complication of deep infection, non union, malunion,
loosening of screws or stress fracture. Overall, it can be stated
that in the present study there was no major complication
regarding management and healing, leading to reoperation.
Hardware prominence is linked to superior placement of the
plate over the bone. Its advantages include a general
familiarity with this approach in most surgeons' hands, the
ability to extend it simply to both the medial and lateral ends
of the clavicle, and clear radiographic views of the clavicle
postoperatively. In a recent metaanalysis that examined
operative series from 1975 to 2005, Zlodwodzki et al.
reported a superficial infection rate of 4.4%, and a deep
infection rate of only 2.2%; these figures are significantly
improved compared with earlier studies." If infection does
occur and it is superficial, then it is usually possible to

temporize with local wound care and systemic antibiotics
until fracture union has occurred.There was no case of
malunion, angulation or shortening of fracture.

Constant Score

e serf €Valuated constant score calculated on scale 0-100 where
0 is worst and 100 best. The self evaluated constant score was
minimum 74 and maximum 96. The mean constant self
evaluated score was 88.84. Study in 2009 showed constant
score of 93.7.%° Another study in 2014 showed constant score
of 89.3 with open reduction and clavicular plating.?’

RESULTS

In present study 23 cases were having good to excellent
results. 2 cases were having fair results and none was having
poor result on functional evaluation. injury. Diaphyseal
wedge (60%) were most common followed by diaphyseal non
comminuted(36%). There was no case of nonunion with 3
cases of delayed union. Average time of union was 9.72
weeks. 10 cases had hardware prominence, 8 cases with
incisional numbness, 3 patients had delayed union, 1patient
had superficial infection and 1 patient had implant breakage, 2
cases with periarthitis shoulder Excellent to good results were
obtained in 92% of cases.

CONCLUSION

Operative intervention is reserved for young, healthy,
physically active patients with good bone quality and
completely displaced fractures who stand to benefit most from
operative fixation with an intrinsically low complication rate.
Operative plate fixation provides a more rapid return to a
superior level of shoulder function with a consistently low
complication rate compared with non operative care
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