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Functional outcomes of conservatively treated
clavicle fractures
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OBJECTIVE: The main aim of the study was to analyze the outcomes of clavicle fractures in adults treated non-
surgically and to evaluate the clinical effects of displacement, fracture patterns, fracture location, fracture
comminution, shortening and fracture union on shoulder function.

METHODS: Seventy clavicle fractures were non-surgically treated in the Orthopedics Department at the Tuanku
Ja'afar General Hospital, a tertiary care hospital in Seremban, Malaysia, an average of six months after injury. The
clavicle fractures were treated conservatively with an arm sling and a figure-eight splint for three weeks. No
attempt was made to reduce displaced fractures, and the patients were allowed immediate free-shoulder
mobilization, as tolerated. They were prospectively evaluated clinically and radiographically. Shoulder function was
evaluated using the Constant scoring technique.

RESULTS: There were statistically significant functional outcome impairments in non-surgically treated clavicle
fractures that correlated with the fracture type (comminution), the fracture displacement (21 mm or more),
shortening (15 mm or more) and the fracture union (malunion).

CONCLUSION: This article reveals the need for surgical intervention to treat clavicle fractures and improve shoulder
functional outcomes.
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INTRODUCTION certain situations, the patients were unable to perform the
) ) y same activities they performed before their injuries. All
Clavicle fractures are commonly found in all age grlozups. these problems result from nonunion, malunion and short-
These fractures account for 5 to 10% of all fractures™~ and ening of the clavicle. As far as the literature is concerned
: f e 13 ; . .. . .
represent 45 to 50% of all shoulder girdle injuries.”” Clavicle  there are no quantitative data indicating that clavicle
fractures are common, and reports have noted that their  fractures should be treated surgically.
annual incidence varies from 29 to 64 per 100,000
individuals, and they account for. Most fractures occur in
the middle third of the clavicle; this location accounted for to operate on certain clavicle fractures. Neer (1960) reported

o : . 1,36

76 to 80% of clavicle fractures in a large study. Fractures 3 nonunions out of 2,235 fractures that were treated with the
in the most lateral portion of the clavicle principally occur closed method,® whereas Rowe and Corr (1968) reported 4
after falls onto the tip of the shoulder, with an injury  nonunions out of 566 that were treated with the closed
mechanism similar to that of acromioclavicular joint  method.’ The main aim of this study was to determine the

The Malaysian Orthopaedic Association meeting (held in
June 2008 in Kuala Lumpur) concluded that there is a need

. . 7

dlSlOC&thIlS: ) ) ] functional outcomes of clavicle fractures in non-surgically
II} our clinical practice, we encounter clavicle fracture treated patients and to evaluate the clinical impacts of

patients who often complain that their shoulders feel displacement, fracture patterns, fracture location, fracture

inadequate after a given treatment period. Their shoulder comminution, shortening and fracture union on shoulder
strength and motion are reduced compared to their function in a tertiary hospital in Malaysia.

pre-injury condition and to their contralateral shoulder. In
METHODS

Copyright © 2011 CLINICS - This is an Open Access article distributed under This prospective cohort study was performed between

the terms of the Creative Commons Attribution Non-Commercial License (http:// May 2008 and April 2010 in the Orthopedics Department at
creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non- he T Kk ‘afar G 1 H ital . h ital i
commercial use, distribution, and reproduction in any medium, provided the the Tuanku ]a afar enera osplta ,a tertlary Osplta n

original work is properly cited. Seremban, Malaysia. Patients who presented with clavicle
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fractures and had completed at least 6 months of follow-up
were included. All clavicle fractures were treated non-
surgically. The shoulder functional outcomes of the clavicle
fractures were measured using the Constant scoring
technique.

The Constant scoring technique refers to a scoring system
consisting of four variables that assess shoulder function,
based on the guidelines of the Eurolpean Society for
Shoulder and Elbow Surgery (ESSES).'%!

Devices for measuring strength:

i. Strength was measured using a standard Salter pocket
balance (Salter Co., UK) with a maximum weight of
25 kg.

Range of motion was measured using a goniometer
(JAMAR Co., Pakistan).

ii.

The outcomes of the different end-points 6 months after
the injury were explored using the chi-squared test and
Pearson’s y-squared test. A p-value <0.05 was considered to
be statistically significant. Selected subgroups of patients
were compared after 6 months using estimated relative risks
with 95% confidence intervals.

The clinical outcomes of the non-surgically treated
clavicle fractures were evaluated after 6 months of follow-
up using the Constant scoring technique developed by
Constant and Murley. Only the researchers performed the
physical examinations and recorded the data and scores to
minimize any inter-observer error. These data were ana-
lyzed using SPSS (version 15.0).

RESULTS

1. Shoulder function treated non-surgically after
clavicle fracture

Chart 1 shows the frequency and percentage of shoulder
function after clavicle fracture. The results showed that 34
patients (48.6%) had reduced shoulder function on the
affected side, whereas 36 patients (51.4%) reported no
reduction following clavicle fracture.

2. Fracture location and constant score

Figure 1 shows the clavicle fracture location and the
Constant score (chi-squared =1.720, df=2, sig=.423>.05).
These values indicate that there was no significant correla-
tion between the clavicle fracture location and Constant
score. In other words, the clavicle fracture location did not
affect shoulder function. In addition, the low standardized

CLINICS 2011;66(4):635-639

residual (0.2 to 0.9) shows that the observed frequency and
expected frequency were too small to allow us to reject the
null hypothesis.

3. Clavicle fracture type and constant score

The Pearson chi-squared results in Figure 2 have a chi-
square value of 9.722 (df =2, sig=.008<.05), indicating that
there was a significant correlation between the fracture type
and the Constant score. The findings indicate that more
patients with comminution fractures had reduced shoulder
function compared to patients with other types of fractures
(oblique/spiral and transverse). The counted reduced
Constant score for comminution fractures was 21 (expected
count=14.6 and std. residual=1.7). Other types yielded
smaller values (see Table 3a).

4. Clavicle fracture displacement and constant score

Figure 3 shows the relationship between the clavicle
fracture displacement and the Constant score. The result of
the chi-squared test for fractured bone displacement and
Constant score revealed a significant correlation (chi-
squared =14.032, df=1, p=.000 <.05). These findings
indicate that patients whose fractured bones were displaced
21 mm or more had lower Constant scores than those with
fractured bones that were displaced by less than 20 mm. The
Constant score for a bone displacement of 21 mm or more
was 31 (expected count=24 and std. residual =1.4), while
bone displacements of 20 mm or less yielded lower values.

In this study, analyses were made to determine how
severely displacement affects shoulder function. The chi-
squared values revealed a significant difference between
displacement and shoulder function (chi-squared value=
23.386, df=4, p=.000<.05). Although a displacement of
0.50 cm could affect shoulder function in this study, this
effect was not statistically significant.

5. Clavicle fracture shortening and constant score

Figure 4 shows the relationship between clavicle fracture
shortening and the Constant score. A chi-squared value of
32.57 (df =1, p=.000 <.05) indicates a significant correlation
between shortening (in the AP view) and the Constant
score. Patients with shortening (in the AP view) of 15 mm or
more yielded a count value (33) greater than the expected
count (21.7), while patients with shortening (in the AP view)
of 14 mm or more yielded a count value of 0. This means
that shortening (in the AP view) of 15 mm or more had an
effect on reducing the Constant score.

Constant score

= Not Reduced
® Reduced

Chart 1 - Shoulder status after a non-surgical treatment of a clavicle fracture.
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u Reduced

= NotReduced

I l e

Stemal Middle

Figure 1 - Clavicle fracture location and Constant score.

A shortening of 1.20 cm (12 mm) could affect shoulder
function in this study, but this effect was not statistically
significant.

6. Clavicle fracture unity (fracture union ) and
constant score

Figure 5 shows the clavicle fracture unity and the
Constant score. A Pearson’s chi-squared test value of
31.693 (df =2, sig=.000 <.05) reveals a significant correla-
tion between the fracture unity and the Constant score. This
finding implies that more patients with fracture malunions
(count=30, expected count=20.7 and std. residual=2.0)
had reduced shoulder function compared to patients with
fracture nonunions (count =3, expected count=1.4 and std.
residual = 1.3), while patients with good fracture unions had
no reductions in their Constant scores (count=0, expected
count=10.8 and std. residual = —3.3).

DISCUSSION

Clavicle fractures represent 45% of all shoulder girdle
injuries." Although clavicle fractures usually unite uneventfully

Acromial

Locatlo

with treatment, they can be associated with difficult early and
late complications. Fractures in the middle third of the clavicle
represent 80% of all clavicular fractures.'” Traditionally,
clavicle fractures are treated conservatively, and surgical
treatment has been associated with an increased complication
rate. Indications for primary open fixation include significant
displacement, fracture comminution and skin tenting that
threatens the skin’s integrity and fails to respond to closed
reduction.

Based on the 70 patients in this study, our results
showed that 34 patients (48.6%) had reduced shoulder
function on the affected side, whereas 36 patients (51.4%)
did not experience reduced shoulder function. The
Constant shoulder score varied from 39 to 94, with a
mean of 77.19.

Our results showed no statistically significant correlation
between clavicle fracture location and the Constant score.
The clavicle fracture location did not appear to affect
shoulder function. The current recommendation for an
unstable distal clavicle fracture is surgery; however, the
number of distal clavicle fractures in our sample was small
(7 patients). A larger sample may have altered the results.

100%
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80%

70% -

Constant score

60%
50% -

= Reduced

10% -

= NotReduced
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=
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Comminution Oblique/Spiral  Transverse

Figure 2 - Clavicle fracture type and Constant score.
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Figure 3 - Clavicle fracture displacement and Constant score.

Kriiger-Franke et al. (2001) reported very good outcomes in
a series of 41 patients with lateral clavicle fractures who
were treated with the K-wire stabilization with cerclage and
AO-plate osteosynthesis. An 8-year follow-up revealed
good or very good outcomes in 97% of these subjects.'”
Surgical treatment is recommended for unstable distal
clavicular fractures, and several surgical methods have
been proposed, including extraarticular or transarticular
K-wire fixation, coracoclavicular screw fixation, tension
band wiring and clavicular plate fixation."* Khashif Khan
et al. (2009) also reported that shaft fractures occur most
often in young adults, while medial and lateral end
fractures are more common in older age groups.'*

Our findings revealed a statistically significant correlation
between the fracture type and shoulder function. Our
results showed that patients with comminuted clavicle
fractures had reduced shoulder function compared to
patients with other types of fractures (oblique/spiral and
transverse). This finding is consistent with an earlier report
by Wiesel et al. (2006), who used multivariate analysis to
identify a lack of cortical apposition and the presence of

Displacemen

comminution as risk factors for nonunion in diaphyseal
clavicle fractures that lead to reduced shoulder function.'
Our fracture displacement results showed that a bone
displacement of 20 mm or more can negatively impact
shoulder function, but this effect was not statistically
significant. However, a displacement of 21 mm or more
was significant associated with reduced shoulder function. In
another study, a fracture displacement of 20 mm or more was
associated with unsatisfactory outcomes.'® This is because an
initial displacement of 20 mm or more is associated with a
higher risk of nonunion and a poor clinical outcome.'*'”
Clavicle fracture patients with shortening (in the AP view)
of 14 mm had no reduction in shoulder function, but
shortening of 15 mm or more was statistically associated
with affected shoulder function. This finding agrees with
earlier studies by Goss and Constant et al. (1993), who
reported that shortening of more than 15 mm was associated
with shoulder discomfort and dysfunction.'®'® Previous
research has reported that shortening of more than 14 mm
is associated with unsatisfactory results.'” A biomechanical
assessment revealed that shortening of 15 mm or more is
associated with reduced muscular strength during the
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Figure 4 - Clavicle fracture shortening and Constant score.
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Figure 5 - Clavicle fracture unity and Constant score.

extension, adduction and internal rotation of the humerus,
with reduced peak abduction in the injured shoulder.*

We found a significant correlation between the fracture
unity and the Constant score. Patients with fracture
malunions had reduced shoulder function compared to
patients with fracture nonunions. In contrast, patients with
good fracture unions had no reductions in their Constant
scores. Malunions and nonunions lead to further short-
ening, which affects shoulder function.'®%°

CONCLUSION

Clavicle fracture treatment continues to progress. Based on
our findings, we conclude that a comminuted fracture, a fracture
displacement of 21 mm or more, a shortening of 15 mm or more
and fractures complicated by malunion and nonunion may lead
to further shortening and can reduce shoulder function.

We recommend treating fractures with a displacement of
more than 21 mm, a shortening of more than 15 mm,
symptomatic nonunions and malunions primarily with
open reduction and internal fixation with plates and screws.
Sometimes, augmentation with bone grafting can enhance
the outcome, especially after a comminuted fracture. We
recommend that further studies be performed with longer
follow—ups because late complications can arise after a
clavicle fracture. We also believe that a longer study time
frame and more patients could produce more accurate
results. Admittedly, a limitation of this study was the
difficulty of calling back patients for assessments 6 or more
months after their injuries, especially when they felt that
their injuries did not cause any significant disability.
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