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ABSTRACT

Introduction: Clavicle fractures are the common fractures around the shoulder. Conservative treatment is as-
sociated with higher incidence of nonunion. We conducted this study to assess the functional outcome of plat-
ing for displaced middle third clavicle fractures. Methods: This prospective study included 60 patients with 
displaced middle third clavicle fractures from April 2016 to March 2017. Fixation was done with a 3.5 mm 
reconstruction plate placed at the superior surface of the clavicle. Patients were followed-up for a minimum of 
one year. Functional outcome was assessed using Constant shoulder score. Results: There were 48 male and 12 
female patients with a mean age of 33.17 years (range 18-74 years). The average follow-up period was 17.82 
months. All fractures united at an average of 5.35 months. The mean Constant score at final follow-up was 
89.12. There were two superficial infections and three implant failures. Conclusion: We conclude that treat-
ment of displaced middle third clavicle fracture with plate gives good results.
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INTRODUCTION

Clavicle fractures are the most common fractures 
around the shoulder girdle.1 They account for 
approximately 44% of the shoulder girdle injuries 
and 70 to 80% of these fractures occur in the 
middle third.2,3 These fractures can be managed 
conservatively or with surgical methods. However 
conservative treatment is associated with higher 
rate of nonunion up to 16% in displaced fractures 
and 5.9% even in undisplaced fractures.4,5 Various 
surgical treatment modalities are available including 
plates, Kirschner wires, Steinmann pins and external 
fixators.5-10 Recent trend is towards plate fixation 
with improved functional outcomes and fewer 
complications.5, 11 The aim of this study is to assess 
the functional outcome of plating in displaced 
middle third fractures in our setup.

METHODS
This was a prospective study conducted in Chitwan 
Medical College Teaching Hospital, Department of 

orthopedics from April 2016 to March 2017. Patients 
with displaced clavicle fractures were included in this 
study and followed up for a minimum of one year. The 
inclusion criteria in our study were age > 18 years, 
middle third clavicle fractures displaced more than 
one bone width, shortening >15mm,  comminuted 
fractures or tenting of the overlying skin. Patients 
with concomitant injury to the upper extremity of 
the same side, polytrauma patients, open fractures, 
fractures > 3 weeks old, neurovascular injury and 
patients with medical contraindication to surgery 
were excluded from the study.

Approval for the study was granted from the 
Institutional Review Committee of Chitwan Medical 
College and informed consent was taken from all the 
participants.

Sixty-eight patients with fracture clavicle meeting 
the inclusion criteria were fixed with recon plate and 
were recruited for this study. However eight patients 
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lost to follow-up and thus 60 patients were included 
for final analysis.

Surgery was performed under interscalene block or 
general anesthesia. A longitudinal incision parallel 
to the long axis of the clavicle centered above the 
fracture was made along the superior border of the 
bone. Fixation was done using 3.5-mm reconstruction 
plate, after contouring of the plate with lateral plate 
bender, at the superior surface of clavicle. Patient 
was discharged on day four and sutures/staples 
were removed at two weeks. Patient was kept in an 
arm pouch sling for two weeks allowing pendulum 
exercise. Active-assisted motions of shoulder were 
then begun but heavy lifting, pushing and pulling 

were avoided. Full return of activities was allowed 
when fracture healing was present, usually at 2 to 3 
months.

Follow-up evaluation was performed at 6 weeks, 
3 months, 6 months and 1 year. Both clinical and 
radiological evaluations were done. The primary 
outcome measure was the Constant shoulder score12 
-a combined subjective and objective shoulder 
score consisting of 4 variables:  pain, activities of 
daily living, range of motion, and strength (Table 1). 
The total best possible score is 100. The secondary 
outcome measures were the union rate and 
complication rates.

Table 1: Constant Score

Pain (15 points)
15 None
10 Mild
5   Moderate
0  Severe 
Activities of daily living (10 points)
0/4 Ability to work  (no/yes)
0/4 Ability to engage in recreational activities (no/yes)
0/2 Ability to sleep (no/yes)
Ability to work at a specific level (10 points)
10    Above head
8      Head
6      Neck
4      Chest
2      Waist
Range of motion (10 points): flexion
10 >150°
 8 121°-150°
 6 91°-120°
 4 61°-90°
 2 30°-60°
0    <30°
Range of motion (10 points): abduction
10 >150°
 8 121°-150°
 6 91°-120°
 4 61°-90°
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 2 30°-60°
0    <30°
Combined active external rotation (10 points)
10   Full elevation from top of head
 8 Hand on top of head, elbow back
 6 Hand on top of head, elbow forward
 4 Hand behind head, elbow back 
2 Hand behind head, elbow forward
Combined active internal rotation (10 points)
10   Interscapular region
 8 Inferior tip of scapula
 6 Twelfth rib
 4 Lumbosacral junction 
 2 Buttocks
0    Lateral thigh
Strength of abduction (pounds) (25 points)

Statistical data analysis was done using the SPSS 
(Statistical Package for Social Sciences) version 20.0. 
Analysis was done using frequencies, descriptive 
option for mean and standard deviation and 

Friedman’s 2-way ANOVA. Values of p < 0.05 were 
taken to indicate significance with confidence 
interval of 95%. 

RESULTS

The mean age of the patients was 33.17 ± 12.94 years 
(range 18-74 years) with 48 males and 12 females. 

The most common mechanism of injury was Road 
Traffic Accident, 36 patients. (Table 2).

Table 2: Baseline characteristics of patients

Variable 

Male/ Female, n 48/ 12

Mean (SD*) age, years 33.17 (12.94)
Mechanism of injury, n (%)
         Road Traffic Accident 36 (60%)
         Fall 21 (35%)
        Sports related 3 (5%)
Affected side (right/ left) 29/31

Mean follow-up duration, months 17.82

*Standard Deviation
Most of the surgeries were done under interscalene 
block-50 (83.3%) and the rest 10 (16.7%) under 
general anaesthesia. The patients were followed 
up for an average of 17.82 months. All the fractures 
united- the mean time for union was 5.35 ± 1.57 
months. 

The final Constant score at 12 months follow-up was 
89.12 ± 4.79 which improved significantly from 3 
months (score = 66.68) to 6 months (score = 84.57) 
(p < 0.001, Table 3).
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Table 3: Mean Constant shoulder scores during follow-up period

Parameter Follow-up p-value†
3 months* 6 months* 12 months*

Pain 11.58 ± 3.5  13.33 ± 2.55 14.42 ± 1.86 0.000
ADL‡ 13.43 ± 2.36 18.90 ± 1.40 19.63 ± 0.94 0.000
ROM§ 25.14 ± 3.69  33.07 ± 3.07 35.23 ± 3.30 0.000
Power 16.53 ± 2.67 19.27  ± 2.97 19.83 ± 3.22 0.000
Total score 66.68 ± 6.01 84.57 ± 4.84 89.12 ± 4.79 0.000

*Mean ± Standard Deviation   †Friedman’s 2-way ANOVA  ‡Activities of Daily Living

§Range Of Motion
The overall complication rate was 8.33% (5 patients). 
There were two superficial infections (3.33%) which 
were managed with local wound care and antibiotics. 
Three patients (5%) had implant failure that required 
revision surgery.

DISCUSSION 

Though clavicle fractures have been managed 
conservatively, there has been a trend towards 
surgical treatment of clavicle fractures to reduce the 
incidence of nonunion and malunion, and to improve 
functional outcome.2,4,13,14 We have conducted this 
study to find out the functional outcome of superior 
plating for clavicle fractures in our setup.

The mean age of our study was 33.17 years, which is 
comparable to other studies- 33.5 years in the study 
by Canadian Orthopedic Trauma Society,11 33.4 years 
Bostman et al,15 35 years Ricci WM;16 while Ferran 
et al had lower mean age 29.3 years,17 and higher 
mean age was seen in Serrano et al 38.3 years and 
Shen et al 37.3 years.18,19

Males were predominantly involved in our study as 
was the case in all other studies.16, 18, 20, 21Left side 
was affected more than right in our study (51.7% 
left, 48.3% right). Similarly left predominance was 
seen in study by Serrano et al (55.16%),18 whereas 
others had right side predominance- Bostman et el 
(61.17%)15 and Shen et al (52.29%).19

Most patients had Road Traffic Accident (60%), 
followed by fall (35%) and only 5% had sports related 
injury. This is similar to other studies by Serrano et 
al18 and Shen et al17 where motor vehicle accident 

was the major mode of injury whereas sports injury 
predominated in studies of Thyagarajan et al22 and 
Ferran et al.17

The mean Constant score at final follow-up at one 
year was 89.12 which is comparable to study by 
Ferran et al (88.7).17 Studies by Thyagarajan et al 
(93.7)22 and Canadian Orthopedic Trauma Society 
(94)11 had a higher Constant score. The meta analysis 
by Nourian et al also showed a higher Constant score 
(93.34, 17 studies).21

The overall complication rate was 8.33%- superficial 
infection in 2 cases (3.33%) and implant failure in 3 
cases (5%). All fractures united with no nonunion. 
The mean time for union was 5.35 months which 
is similar to Nourian et al (17.12 weeks),21 Serrano 
et al (152 days)18 and Canadian Orthopedic Trauma 
Society (16.4 weeks).11 However Shen et al had an 
earlier time to union 10 weeks.19 Studies of Ferran et 
al and Shetty et al similarly had union in all cases.17, 

23 However many studies had non unions- Bostman 
et al (6.82%, 3 cases),15Thyagarajan et al (5.88%, 
1 case),22 Canadian Orthopedic Trauma Society 
(3.23%, 2 cases),11 Shen et al (3%, 7 cases),19 Woltz 
et al (2.7%, 3 cases),20 Serrano et al (2.23%, 3 cases)18 
and meta analysis by Nourian et al (2%, 27 studies, 
1104 patients).21 Delayed union was seen in studies 
of Thyagarajan et al (2 cases, 11.76%)22 and Bostman 
et al (3 cases, 6.82%).15

Serrano et al reported 1 infection (0.75%),18 Woltz 
et al 1 superficial infection (0.9%),20 Canadian 
Orthopedic Trauma Society 3 wound infection 
(4.84%)11 and Ferran et al 3 superficial infection 
(9.38%).17 Some studies also had deep infections- 
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Shen et al 1 deep infection (0.43%) and 4 superficial 
infections (3.03%),19 and Thyagarajan et al had 1 
superficial and 1 deep infection (5.88% each).22 
Bostman et al had 15 plate failure (34.01%),15 Woltz 
et al had 14 implant complication (12.6%),20 Serrano 
et al 1 implant failure (0.77%)18 and Nourian et al 
0.03% implant failure (15 studies, 624 patients).21

CONCLUSION

Our study concludes that plate fixation of displaced 
middle third clavicle fractures gives good functional 
outcome.
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FIGURES

Figure 1 Preoperative (a) and immediate postoperative (b) radiographs of left clavicle fracture in 18 year old male. 
Follow-up radiographs at 3 months (c) and 1 year (d)
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Figure 2. Range of motion at final follow-up (affected side left)

Figure 3. Radiograph showing implant failure. a. immediate postop b.6 weeks


