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KEYWORDS Abstract

Clavicle fracture; Aim: To evaluate the functional results of the orthopaedic treatment of midshaft clavicle
Non-surgical fractures with a minimum follow-up of 15 years.

treatment; Materials and methods: A retrospective study was conducted on 40 patients, mean age 35 years
Non-union (18-64) with a non-surgically treated clavicle fracture. The mean follow-up was more than 22

years (15-32). The clinical evaluation was performed with the Disability of Arm, Shoulder and
Hand score (DASH), Constant Shoulder Score test (CSS), EVA score, and a subjective assess-
ment of the final result. Fractures were classified according to Neer’s criteria. The radiological
evaluation was performed with an anteroposterior and 45° cephalic anteroposterior oblique
x-ray.

Results: A mean DASH score 2.17 points (0-20.82), the mean CSS score was 98.2 (79-100),
the mean EVA score was 0.42 (0-6), and 100% patients were satisfied, with good or excellent
results. The control x-ray showed 39 healed fractures (97.5%) with a mean shortening of 6.4 mm
(0-20).

Conclusions: The presence of comminution and/or shortening of 15mm or more had the worst
functional and radiographic results. Despite this, non-surgical treatment showed excellent
functional and radiographic results, and a high personal satisfaction.
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Fracturas de clavicula tratadas conservadoramente tras 22 afos de seguimiento:

PALABRAS CLAVE

Fractura clavicula; resultados funcionales y estéticos
Tratamiento

ortopédico; Resumen

Seudoartrosis

Objetivo: Evaluar el resultado funcional del tratamiento ortopédico de las fracturas de tercio
medio de clavicula con un seguimiento minimo de 15 anos.

Material y métodos: Estudio retrospectivo de 40 pacientes adultos, edad media 35 afos
(18-64), afectos de fractura de tercio medio clavicula tratadas ortopédicamente con
seguimiento medio de 22 afos (15-32). La evaluacion clinica se realiza con la escala Disabilities
of Arm, Shoulder and Hand (DASH), el test de Constant Shoulder Score (CSS), la escala visual
analogica (EVA) del dolor y una valoracion subjetiva respecto al resultado final. La evaluacion
radiografica se realiza mediante proyeccion anteroposterior (AP) simple y oblicua con 45° de
inclinacion cefalica.

Resultados: Los resultados de la escala DASH muestran un valour medio de 2,17 sobre 100
(0-20,82), el test de CSS medio es de 98,2 sobre 100, la escala EVA 0,42 sobre 10 (0,6) y el 100%
de resultados fueron buenos o excelentes de manera subjetiva por parte de los pacientes. En
radiologia de control se observan 39 fracturas consolidadas (97,5%) con acortamiento medio de
6,4mm (0-20).

Conclusiones: La presencia de conminucion y/o acortamiento igual o mayor a 15 mm obtienen
peores resultados funcionales de forma estadisticamente significativa. A pesar de ello, el
tratamiento ortopédico de las fracturas de tercio medio de clavicula obtiene un buen resultado
funcional y radiografico, y una alta satisfaccion subjetiva.

© 2013 SECOT. Publicado por Elsevier Espana, S.L. Todos los derechos reservados.

Introduction

Fractures of the clavicle represent approximately 4% of all
fractures and 35% of the fractures of the pectoral girdle.’
Despite their great incidence, there is no consensus about
what is the most suitable treatment.

Until a few years ago, conservative treatment was con-
sidered the option of choice for the vast majority of
fractures. There are currently studies?® showing a variety
of complications such as a high incidence of delays in con-
solidation and pseudoarthrosis, loss of function and strength
in the upper limb, paresthesias and aesthetic defects. Due
to these complications associated with conservative treat-
ments, open reduction and osteosynthesis are nowadays
recommended in an ever-greater proportion of fractures of
the clavicle.

The complications described with surgical treatment
are superficial and profound infections, delays in con-
solidation, pseudoarthrosis, refractures and hypertrophic
scarring, among others.”""

The study hypothesis is that orthopaedic treatment of
midshaft fractures of the clavicle offers a satisfactory long-
term functional and radiographic outcome.

Materials and methods

Retrospective observational study of patients diagnosed as
having a midshaft fracture of the clavicle at our hospital cen-
tre between 1979 and 1994 and treated orthopaedically. The
inclusion criteria were: midshaft fracture of the clavicle in
patients over 18 and under 65 years of age, with a minimum
follow-up of 15 years. The exclusion criteria were: surgical
intervention on a fracture of the clavicle, bilateral fracture

of the clavicles, associated chest trauma, patients currently
deceased, absence of the initial X-ray from the case history,
patients with degenerative neurological diseases and little
ability to collaborate or refusal to participate in the study.

Surgical treatment was initially indicated in those
patients with midshaft fractures of the clavicle displaced by
more than 20mm or with severe associated comminution.
The kind of stabilization used depended on the prefer-
ences of the main surgeon. Nowadays we tend to operate
surgically on more clavicle fractures than in the past, as
the current decision-tree protocol used at our department
includes a larger number of fractures in the surgical area.
Fractures with smaller displacements and less comminution
are included, and more operations are performed on young
patients of employment age or sports people requiring a
speedy return to their habitual activities.

According to the hospital statistics, 212 midshaft frac-
tures of the clavicle were diagnosed and treated during this
period. Of these, 44 met the inclusion and exclusion criteria.
Finally, 40 completed the study (4 patients declined to take
part in it when they were contacted by telephone, argu-
ing that the injury occurred a long time ago and they were
currently asymptomatic).

Fractures were deemed to be comminuted if there were
more than 3 fragments greater than 1.cm each.

The orthopaedic treatment applied consisted in immobi-
lization with a sling or a figure of 8 bandage for 4-6 weeks
until radiographic consolidation of the fracture, followed by
rehabilitation for an average of 4 weeks.

Information was recorded on gender, age, follow-up time,
location and dominance, after obtaining the informed con-
sent of the subjects who agreed to take part in the study.

Fractures were assessed from a functional perspective
using the Disabilities of Arm, Shoulder and Hand (DASH)
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scale, with scores ranging from 0 (best result) to 100 (worst
result). This scale assesses the subjective ability to perform
multiple activities of daily life, the intensity of symp-
toms, and the impact on the patient’s working and sporting
life. The Constant Shoulder Score (CSS) test gives a score
between 8 (worst result) and 100 (best result). It assesses
the presence of pain, the ability to perform certain activi-
ties and, objectively, the active mobility of the shoulder and
its strength with respect to the contralateral shoulder. The
visual analogue scale (VAS) rates pain between 0 (absence of
pain) and 10 (maximum pain possible) and, finally, a nomi-
nal subjective valuation of the patient’s final outcome (poor,
s0-s0, good or excellent).

The questionnaires and the clinical and radiological
examinations were performed at our hospital centre at the
end of the follow-up, during the months of April and May,
2010.

The radiological study comprised simple and oblique
anteroposterior (AP) X-rays of both clavicles with a 45°
cephalic inclination, assessing the consolidation of the frac-
ture and the degree of shortening with respect to the healthy
clavicle.

The database and statistical analyses were performed
using SPSS® v.18.0 software (SPSS Inc., Chicago, IL, USA),
with values of p <0.05 being considered significant.

Results

The patients meeting the inclusion and exclusion criteria
numbered 40, all of whom suffered a unilateral midshaft

fracture of a clavicle with conservative treatment between
1979 and 1994, The patients were 23 males (57.5%) and 17
females (42.5%) with a mean age of 35.1 years (18-64),
with a mean follow-up time of 22.1 years (15-32); the frac-
tures were 21 on the right side (52.5%), 19 on the left side
(47.5%), with 22 in the dominant limb (55%) and 18 in the
non-dominant limb (45%).

A total of 9 comminuted fractures were observed (22.5%).
All of them corresponded to medium- or high-energy frac-
tures following traffic accidents (33.3%), sports accidents
(55.6%) or work-related accidents (11.1%).

The mean functional outcome on the DASH scale was
2.17 (0-20.82) (Fig. 1); the mean CSS test score was 98.2
(79-100); the mean VAS score was 0.42 (0-6); and the defini-
tive subjective valuation of the final outcome obtained was
good in 2 patients (5%) and excellent in 38 patients (95%).

Bone consolidation was achieved in 39 cases (97.5%) and
one case of comminuted fracture of the clavicular diaphysis
evolved to pseudoarthrosis. In order to evaluate this consol-
idation, the last radiological study described (the presence
or absence of bony bridges between the two clavicular
fragments) was examined along with the absence of mobil-
ity on the focus of the fracture by means of the physical
exploration effected by a single surgeon during the exam-
ination conducted for the study. There were no associated
complications following the cure, except for the final short-
ening observed.

In the case of the pseudoarthrosis, which coincided with
the case with the greatest shortening (20 mm) and associ-
ated comminution, surgical treatment was proposed but the
patient rejected it out of phobia. The same conservative
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Figure 1  Results of the DASH score in the series of 40 patients studied.
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Figure 2 The only case of clavicular pseudoarthrosis in our
series.

Table 1  Statistical study of the results of the DASH and VAS
scales, and the CSS test by degree of shortening.
Shortening N Mean value p value
DASH scale
<15 mm 35 0.61 0.029
>15mm 5 12.15
Test CSS
<15 mm 35 99.2 0.097
>15mm 5 90.96
VAS scale
<15mm 35 0.12 0.003
>15mm 5 2.8

treatment was applied as in the protocol described above.
He is now able to engage in his previous work activity without
any problems and controls the occasional mild discomfort
with analgesia on demand (2-3 days a month) (Fig. 2).

The mean shortening was 6.4 mm (0-20) with respect to
the healthy clavicle. In 5 cases the shortening was equal
to or greater than 15 mm. The results on the DASH and VAS
scales tested in these 5 patients are lower than in the group
with less than 15mm of shortening, a statistically signifi-
cant result (p<0.05) (Table 1), except for the CSS test that
showed no differences (p>0.05).

The 9 patients with comminuted fractures present a sig-
nificant reduction on the DASH scale, but not on the other
scales evaluated (Table 2).

No clinical alterations were seen during the physical
examination of the acromioclavicular joint in any of the
cases. Radiologically, cases of ipsilateral acromioclavicu-
lar arthrosis were observed in 33 cases, and contralateral
acromioclavicular arthrosis in 29 cases, coinciding with the
eldest patients.

Discussion

Fractures of the clavicle have classically been candidates for
conservative treatment in view of the good results obtained,
regardless of the initial shortening or comminution. Studies
such as those by Rowe'? and Neer'* have shown worse results
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Table 2  Statistical study of the results of the DASH and VAS
scales, and the CSS test by degree of comminution.
Comminution N Mean value p value
DASH scale

Yes 9 4.75 0.047

No 31 1.03
CSS test

Yes 9 95.12 0.091

No 31 99.44
VAS scale

Yes 9 0.91 0.213

No 31 0.3

with surgical treatment and pseudoarthrosis in less than 1%
with conservative treatment, so the latter has been con-
sidered the treatment of choice for some time. More recent
studies have continued to corroborate this option, with good
definitive outcomes.™

The type of conservative treatment used (figure of eight
bandage or sling) showed no differences in the rate or time
of consolidation, although the sling was shown to be more
comfortable and was associated with fewer neurovascular
complications.

Currently, however, several studies’®'®" have high-
lighted complications with this option in a higher percentage
than that published to date. Most refer to delays in consol-
idation and pseudoarthrosis, loss of function and strength
in the ipsilateral shoulder, paresthesias and even an aes-
thetic defect. Significant shortening and the presence of
comminution at the focus of the fracture were considered
as factors indicative of a poor prognosis>® %' in the short
and medium term. In addition, fractures of the medial and
distal third undergo greater torsion stresses so the reduction
to be achieved has to be more precise. For all these reasons,
initial treatment nowadays tends to be more aggressive.

Our study describes the clinical and functional results in
patients who suffered a conservatively treated fracture of
the clavicle and were followed up for more than 22 years.
This allows us to observe their current status and if there
are any sequelae associated with the application of this
treatment after such a long time.

Today, the absolute indications for surgical treatment are
considered to be those fractures presenting an initial short-
ening of greater than 15-23 mm (depending on the author
consulted), comminuted fractures and fractures with a third
fragment displaced in the Z axis.’?° Female gender and
advanced age are relative indications."

Several methods of surgical treatment, such as exter-
nal fixation, endomedullary pinning, osteosynthesis plates,
Kirschner needles, cannulated screws or elastic titanium
needles have been proposed. The choice between one and
another has been justified in terms of the type of fracture
and the surgeon’s preferences, although the most popu-
lar surgical treatment is osteosynthesis using a low-profile
anatomical plate. This system has provided good functional
outcomes and a low incidence of pseudoarthrosis.®?

In all the cases treated surgically, the good outcome
rates achieved have been close to 95-100%. Various recent
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studies®>*°-11.181° have compared 2 different treatment
groups (conservative versus surgical) in displaced fractures
of the clavicular diaphysis and have observed higher short-
term scores in patients treated surgically, as well as a shorter
consolidation time, greater functionality and satisfaction,
and even a lower definitive cost of treatment. As time goes
by, in the medium term, the results tend not to show any
great variation between the two groups and they may even
be the same in some cases.>?

This surgical treatment is not without complications:
some studies®®11.21.22 have reported an incidence of up
to 35%, mostly superficial infections, delays in consolida-
tion, pseudoarthroses, refractures or discomfort with the
osteosynthesis material.

There are no studies on the long-term outcomes of
surgical treatment such as in the present paper, with
most studies showing periods of less than 10-15 years of
follow-up.2-2

The results of our series show that surgical treatment
achieved excellent objective and subjective functional out-
comes with follow-up in excess of 22 years. The conservative
treatment applied in clavicular fractures with less than
15 mm of shortening and the presence of a single focus for
the fracture, without comminution, has resulted in an excel-
lent definitive clinical outcome. Only in cases with more
than 15mm of shortening and the presence of comminu-
tion is there a worse final functional outcome, although this
is also satisfactory for patients and has not prevented the
practice of a totally normal life without limitations on their
physical or work-related activities.

The fact that differences have been observed on the
DASH scale and not on the CSS test is attributed to the
low number of patients included in the present study. A
trend towards a statistically significant difference has been
observed between the outcomes of both groups in all the
questionnaires and on the VAS although, as we explained ear-
lier, this does not entail any disability or other unsatisfactory
results for patients.

This study has certain limitations: it is a non-randomized
retrospective study on a sample of 40 patients with a
midshaft fracture of the clavicle with certain specific
characteristics. In most cases, it was opted to apply a con-
servative treatment since they were fractures with scant
shortening and no comminution. Even so, they include 5
cases with greater shortening in which a surgical approach
was proposed but the patients in question rejected this for
personal reasons. In addition, 5 cases were lost to the follow-
up because they did not wish to take part in the study on the
grounds that the lesion occurred a long time ago and they
do not currently wish to go to hospital to perform any tests
as they are asymptomatic.

Nonetheless, our paper describes the result of a series of
fractures of the clavicle all treated conservatively and with
a long follow-up not previously seen in any other paper in
the scientific literature.

Conclusions

On the basis of the statistical analysis, we can conclude that
the long-term outcome of orthopaedic treatment of frac-
tures of the clavicle is very acceptable for both patients and

professionals. There is, however, a slight statistically signifi-
cant difference with a trend towards worse outcomes, albeit
still acceptable, in cases of fractures with initial shorten-
ing in excess of 15mm or comminution at the focus of the
fracture.

It would be necessary to conduct a comparative study
between patients treated orthopaedically and those treated
surgically on fractures with similar characteristics (shorten-
ing of more than 15 mm and/or presence of comminution at
the fracture focus) in order to be able to establish priorities
for one or other treatment in these fractures.

Level of evidence

Levell of evidence ll.

Ethical responsibilities

Protection of persons and animals. The authors declare
that no experiments have been conducted on human beings
or on animals for this research.

Data confidentiality. The authors declare that no patient
details appear in this article.

Right to privacy and informed consent. The authors
declare that no patient details appear in this article.

Conflict of interest

The authors have no conflict of interests to declare.

References

1. Bucholz RW, Heckman JD. Rockwood & Green’s. Fracturas en el
adulto. In: Lazarus MD, editor. Fracturas de clavicula. Tomo |,
capitulo 26. Madrid: Marban; 2007. p. 1041-78.

2. Neer CSII. Fracture dislocation of the shoulder. In: Rockwood Jr
CA, Green DP, editors. Fractures in adults. Philadelphia: Lippin-
cott; 1984. p. 711-2.

3. McKee RC, Whelan DB, Schemitsch EH, McKee MD. Operative
versus nonoperative care of displaced midshaft clavicular frac-
tures: a meta-analysis of randomized clinical trials. J Bone Joint
Surg Am. 2012;94:675-84.

4. Althausen PL, Shannon S, Lu M, O’Mara TJ, Bray TJ. Clinical
and financial comparison of operative and nonoperative treat-
ment of displaced clavicle fractures. J Shoulder Elbow Surg.
2013;22:608-11.

5. Virtanen KJ, Malmivaara AO, Remes VM, Paavola MP. Operative
and nonoperative treatment of clavicle fractures in adults. Acta
Orthop. 2012;83:65-73.

6. Lenza M, Belloti JC, Gomes dos Santos JB, Matsumoto MH,
Faloppa F. Surgical interventions for treating acute fractures
or non-union of the middle third of the clavicle. Cochrane
Database Syst Rev. 2009:CD007428.

7. Grassi FA, Tajana MS, D’Angelo F. Management of midclavic-
ular fractures: comparison between nonoperative treatment
and open intramedullary fixation in 80 patients. J Trauma.
2001;50:1096-100.

8. Shen WJ, Liu TJ, Shen YS. Plate fixation of fresh displaced mid-
shaft clavicle fractures. Injury. 1999;30:497-500.

9. Virtanen KJ, Remes V, Pajarinen J, Savolainen V, Bjorkenheim
JM, Paavola M. Sling compared with plate osteosynthesis for


http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0005
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0010
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0015
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0020
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0025
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0030
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0035
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0040
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045

Results of conservative treatment of fractures of the clavicle

113

. Neer CSlI.

treatment of displaced midshaft clavicular fractures: a random-
ized clinical trial. J Bone Joint Surg Am. 2012;94:1546-53.

. Kulshrestha V, Roy T, Audige L. Operative versus nonoper-

ative management of displaced midshaft clavicle fractures:
a prospective cohort study. J Orthop Trauma. 2011;25:
31-8.

. Altamimi SA, McKee MD, Canadian Orthopaedic Trauma Soci-

ety. Nonoperative treatment compared with plate fixation of
displaced midshaft clavicular fractures. Surgical technique. J
Bone Joint Surg Am. 2008;90 Suppl. 2 Pt 1:51-8.

. Rowe CR. An atlas of anatomy and treatment of midclavicular

fractures. Clin Orthop Relat Res. 1968;58:29-42.
Nonunion of the clavicle. J Am Med Assoc.
1960;172:1006-11.

. Faldini C, Nanni M, Leonetti D, Acri F, Galante C, LucianiD, et al.

Nonoperative treatment of closed displaced midshaft clavicle
fractures. J Orthop Traumatol. 2010;11:229-36.

. Chalidis B, Sachinis N, Samoladas E, Dimitriou C, Christodoulou

A, Pournaras J. Acute management of clavicle fractures.
A long term functional outcome study. Acta Orthop Belg.
2008;74:303-7.

. Hill JM, McGuire MH, Crosby LA. Closed treatment of displaced

middle third fractures of the clavicle gives poor results. J Bone
Joint Surg Br. 1997;79:573-9.

. McKee MD, Pedersen EM, Jones C, Stephen DJ, Kreder HJ,

Schemitsch EH, et al. Deficits following nonoperative treatment
of displaced midshaft clavicular fractures. J Bone Joint Surg Am.
2006;88:35-40.

18.

20.

21.

22.

23.

24.

25.

Thormodsgard TM, Stone K, Ciraulo DL, Camuso MR, Desiardins
S. An assessment of patient satisfaction with nonoperative
management of clavicular fractures using the disabilities of
the arm, shoulder and hand outcome measure. J Trauma.
2011;71:1126-9.

. Canadian Orthopaedic Trauma Society. Nonoperative treatment

compared with plate fixation of displaced midshaft clavicular,
fractures. A multicenter, randomized clinical trial. J Bone Joint
Surg Am. 2007;89:1-10.

Postacchini R, Gumina S, Farsetti P, Postacchini F. Long-term
results of conservative management of midshaft clavicle frac-
ture. Int Orthop. 2010;34:731-6.

Moya E, Lamas C, Almenara M, Proubasta I. Tratamiento quirdr-
gico de las fracturas diafisarias y conminutas de la clavicula
mediante placa anatomica de bajo perfil. Rev Esp Cir Ortop
Traumatol. 2012;56:127-31.

Judd DB, Pallis MP, Smith E, Bottoni CR. Acute operative stabi-
lization versus nonoperative management of clavicle fractures.
Am J Orthop (Belle Mead MJ). 2009;38:341-5.

Chalidis B, Sachinis N, Samoladas E, Dimitriou C, Christodoulou
A, Pournaras J. Acute management of clavicle fractures.
Along term functional outcome study. Acta Orthop Belg.
2008;74:303-7.

Nordqvist A, Petersson CJ, Redlund-Johnell I. Mid-clavicle frac-
tures in adults: end result study after conservative treatment.
J Orthop Trauma. 1998;12:572-6.

Preston CF, Egol KA. Midshaft clavicle fractures in adults. Bull
NYU Hosp Joint Dis. 2009;67:52-7.


http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0045
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0050
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0055
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0060
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0065
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0070
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0075
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0080
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0085
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0090
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0095
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0100
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0105
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0110
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0115
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0120
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125
http://refhub.elsevier.com/S1988-8856(14)00009-1/sbref0125

	Functional and aesthetic results of orthopaedic treatment of midshaft fractures of the clavicle. A 22 years follow-up study
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusions
	Level of evidence
	Ethical responsibilities
	Protection of persons and animals
	Data confidentiality
	Right to privacy and informed consent

	Conflict of interest
	References


