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ABSTRACT

Objective: To compare functional outcomes of conservative management and operative treatment for Displaced Mid-shaft
Clavicle fractures.

Study Design: Prospective comparative study.

Place and Duration of Study: Department of Orthopaedics Combined Military Hospital, Rawalpindi, Pakistan, from Dec 2020
to Sep 2021.

Methodology: In a cohort of 80 patients with displaced midshaft clavicle fractures, 40 patients were managed conservatively
with an arm sling, and 40 were managed operatively with an anatomical clavicle plate. All these patients were followed up for
three months. The functional efficacy of different treatment options in displaced midshaft clavicle fractures was assessed using
a Disability of Arm, Shoulder and Hand (DASH) score.

Results: The DASH Score showed Functional outcomes were significantly better (p<0.01) in the Operative-Group at 4 weeks, 2
months and 3 months. At two-month follow-up, the Conservative Group had a DASH score of 21.2+2.1, whereas the Surgical
Group had a DASH score of 11.7+1.8. The DASH score at three months follow-up was 5.5+1.3 and 12.5£1.9 for the Operative
and Conservative Groups, respectively.

Conclusion: Plate fixation improves the functional results for individuals with a displaced mid-shaft clavicle fracture. This
study showed that DASH scores are lower in the operative Group. When it comes to non-displaced mid-shaft clavicle
fractures, conservative management has always been the best option.
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INTRODUCTION

A clavicle fracture is one of the most common
injuries in trauma and orthopaedics clinics.! Clavicle
fracture accounts for 2-5 per cent of all fractures in the
body,? with an incidence of 59 out of 100,000 per year.
Approximately 80% of all clavicle fractures occur in the
middle third (or mid-shaft).34

The treatment of a displaced mid-shaft clavicle
fracture has been contentious from the start.> Even if
complete displacement was present, conservative
treatment of a mid-shaft clavicle fracture was the gold
standard since the classical Greek era.® When assessing
the functional outcomes at the shoulder joint, studies
have shown that initial objective and patient-reported
scores in the surgical Group are significantly better
than in the conservative Group. 78 However, after 12
months, the scores are identical in both groups.?

The main goal of clavicle fracture treatment is to
achieve bony union to restore shoulder function and
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avoid cosmetic deformities. Several trials have looked
at the functional outcome of clavicle fractures and the
morbidity of nonunion and malunion. Restoring
functional strength in the afflicted area is one of the
most essential study was to compare the efficacy of
open reduction and plate fixation versus nonoperative
treatment (with arm sling) in patients with displaced
mid-shaft clavicular fractures in terms of shoulder
function.

METHODOLOGY

The prospective comparative study was carried
out at Department of Orthopaedics Combined Military
Hospital, Rawalpindi Pakistan, from Dec 2020 to Sep
2021 after approval from the Hospital Ethical Com-
mittee (198/9/21). The sample size was calculated by
using the WHO sample size calculator with the re-
ported mean DASH score of 11.1+1.4 in the Cons
Group and the Surgical Group 7.3£1.1.10

Inclusion Criteria: Patients aged 18-60 years, of either
gender with a one-shaft width displaced mid-shaft
clavicle fracture (Robinson type 2B1 and type 2B2),
presented within seven days of injury, and medically
fit to undergo surgery were included.
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Exclusion Criteria: Patients with pathological frac-
tures, open fractures, fractures associated with neuro-
vascular damage, ipsilateral upper extremity fractures,
an accompanying head injury, previous shoulder
surgery associated with reduced shoulder function, or
who presented after seven days of injury were
excluded from the study.

A probability consecutive sampling technique
was used to gather the sample. Two groups of 40 each
were formed in a randomized manner. Patients were
allocated into these groups via a lottery method.
Group-A was treated conservatively with an arm sling,
while Group-B was managed surgically. Participants
who agreed to participate in the study were given an
informed consent form in their native language.
Patients were included in the study after completing
the paperwork. Patients in the operatively managed
Group were scheduled for surgery on the next
available operation list.

An orthopaedic surgeon operated on patients in
Group-B. An incision was made from the sternal notch
to the anterior margin of the acromion, centred over
the fracture. After the division of lateral platysma, the
supraclavicular nerve was identified, which runs down
the front of the clavicle. The incision was made along
the clavipectoral fascia's attachment to the clavicle, and
the clavipectoral fascia was carefully elevated. A 3.5-
mm anatomical titanium plate was used to fit along the
superior aspect of the clavicle after reducing the
fracture. Screws were inserted from the top to the
bottom, taking care not to damage the neurovascular
structures. 1 A lag screw was used in case of a wedge
or oblique fracture pattern. AO principles of implant
fixation were taken into consideration.

Patients in Group-A were given an arm sling for
three weeks. Internal rotation of the arm was main-
tained. Patients were allowed to take the sling off for
short periods to wash their faces, dress, etc.

A rehabilitation protocol was used for all patients.
In the conservative Group, pendulum movements of
the shoulder were started after two weeks, whereas, in
the operative Group, these movements were started on
the first post-op day. Both Groups were allowed a
gentle, active range of motion of the shoulder after
three weeks, with abduction up to 90'. Active range of
motion in all planes was allowed after four weeks.
Muscle strengthening activities were allowed when
fracture union was visible (as defined by radiographic
evidence of bridging callous formation with no pain on
motion or manual stressing of fracture). At eight

weeks, isometric and isotonic shoulder workouts were
recommended. At three months, the patient was
allowed to resume full activity including sports.

All patients were followed up at one month (four
weeks), two months and three months. A standard
DASH score proforma assessed the patient's functional
outcome. Each appointment included a clinical
evaluation as well as a radiological examination. Serial
plain radiographs revealed fracture healing. Any
problem necessitating extra medical care or another
operational procedure was considered unfavourable.

Data were analysed using Statistical Package for
the Social Sciences (SPSS) version 26.00 and MS Excel
2016 software. MeanSD was calculated for continuous
variables. Frequency and percentage were calculated
for categorical variables. To see if there was a statisti-
cally significant difference in DASH scores between
the conservative and operative Groups, independent
sample t-tests were used. The p-value of <0.05 was
considered significant.

RESULTS

A total number of 80 patients were enrolled, with
40 receiving operative treatment and the other 40
receiving non-operative treatment. The average age of
the patients in Groups A and B was 32.5+0.6 years and
32.4+0.5 years, respectively. 76(95%) patients were
males and 4(5%) patients were females. A 3.5-mm
anatomical titanium clavicular plate was used on all
operatively treated patients. Radiographs were taken
for all patients on each follow-up. No patient was lost
to follow-up.

At a four-week follow-up, the average DASH
score in the Conservative Therapy Group was 31.5£2.6.
At four-week follow-up, the DASH score in the
Surgery Group was 16.9+2.0. At two-month follow-up,
the Conservative Group had a DASH score of 21.2+2.1,

Table: Mean DASH score in Conservative and Operative
Groups at One Month, Two months and Three months
(n=80)

DASH Conservative Operative -

Score Group Group value
(Group-A) (n=40) | (GroupB) (n=40)

DASH at

1-month 31.54+2.66 16.96+2.09 <0.01

(MeantSD)

DASH at

2-months 21.27+2.13 11.74+1.85 <0.01

(MeantSD)

DASH at

3-months 12.52+1.94 5.555+1.35 <0.01

(MeantSD)
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whereas the Surgical Group had a DASH score of
11.7+1.8. At three-month follow-up, the Conservative
and Surgical Groups had DASH scores of 12.5+1.9 and
5.5+1.3, respectively. The DASH scores of Operative
Group were notably lower than the Non-operative
Group at each follow-up (p<0.01) (Table).

DISCUSSION

In this study, the DASH score showed Functional
outcomes were significantly better (p<0.01) in the
Operative-Group at 4 weeks, 2 months and 3 months.
Neer et al.l and Rowe et al.1> conducted the first trials
for this fracture treatment, and they indicated a low
rate of nonunion in conservatively managed fractures.
Following these trials, many surgeons began using arm
slings as the treatment of choice for displaced mid-
shaft fractures. After conservative management of this
fracture, multiple studies have found an increased
incidence of persistent pain, nonunion, malunion,
shoulder weakness, decreased shoulder endurance,
inferior patient and surgeon-oriented outcome scores
and lower overall satisfaction.’31* According to the
recently published literature, higher nonunion rates
were seen in those patients who were managed
conservatively compared to those who were managed
surgically.1516

In our study, participants were operated within
seven days, which may have contributed to increased
rates of bone union. Operative treatment has several
advantages, including instant rigid stability and pain
alleviation, as well as facilitating early mobilization.
The rehabilitation protocol employed in both groups
was described in full in the previous section. Early
mobilisation in the Surgical Group helped them
maintain shoulder strength and function. However, the
conservative Group's shoulder was immobilised for
two weeks, which could have resulted in muscle
wasting and delayed shoulder function. As a result, at
all follow-ups, the functional outcome defined by the
DASH score (Disability of Arm, Shoulder and Hand)
was better in operated-treated patients than in the non-
surgical Group. Furthermore, as evident by our
findings, earlier rehabilitation may have contributed to
higher rates of bone union & early functional recovery.
In mean DASH scores, there was a difference of 14.572
points in favour of the surgical Group at four weeks,
9.532 points at 8 weeks and 6.97 points at 12 weeks.

Several randomised controlled trials have found
consistent outcomes regarding functional out-
comes.1718 However, these studies show that the func-
tional outcome difference diminishes once the fracture

is united. The union of the fracture treated by any
method leads to the same DASH scores. The results of
the same DASH scores are usually seen in the ninth-
month follow-up.1920

This study, like all others, has a few strengths and
a few limitations. Our study has a 100% follow-up rate,
its most significant strength. On follow-ups, all of these
subjects were evaluated by independent assessors.
Furthermore, our respondents’ baseline demographic
traits were nearly identical, reducing the possibility of
bias in our research.

LIMITATIONS OF STUDY

The major study limitations were the short follow-up
time of only three months and the fact that the assessors
were not blinded to the treatment Groups.
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individuals with a displaced mid-shaft clavicle fracture. This
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