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A B S T R A C T

Background

Clavicle (collarbone) fractures account for around 4% of all fractures. Most (76%) clavicle fractures involve the middle-third section

of the clavicle. Treatment of these fractures is usually non-surgical (conservative). Commonly used treatments are arm slings, strapping

and figure-of-eight bandages.

This is an update of a Cochrane review first published in 2009 and updated in 2014.

Objectives

To evaluate the effects (benefits and harms) of different methods for conservative (non-operative) treatment for acute (treated soon

after injury) middle third clavicle fractures in adolescents and adults.

Search methods

We searched the Cochrane Bone, Joint and Muscle Trauma Group Specialised Register, the Cochrane Central Register of Controlled

Trials, MEDLINE (from 1966), Embase (from 1980), LILACS (from 1982), trial registers, orthopaedic proceedings and reference lists

of articles. We applied no language or publication restrictions. The date of the last search was 5 January 2016.

Selection criteria

Randomised and quasi-randomised controlled trials testing conservative interventions for treating adolescents and adults with acute

middle third clavicle fractures. The primary outcomes were shoulder function or disability, pain and treatment failure.

Data collection and analysis

For this update, two review authors selected eligible trials, independently assessed risk of bias and cross-checked data extraction. We

calculated risk ratios and 95% confidence intervals for dichotomous variables, and mean differences and 95% confidence intervals for

continuous variables. There was very limited pooling of data.
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Main results

We included four trials in this review with 416 participants, who were aged 14 years or above. One new trial was included in this

update.

Very low quality evidence was available from three trials (296 participants) that compared the figure-of-eight bandage with an arm

sling for treating acute middle third clavicle fractures. The three trials were underpowered and compromised by poor methodology.

Shoulder function was assessed in different ways in the three trials (data for 51, 61 and 152 participants); each trial provided very

low quality evidence of similar shoulder function in the two groups. Pooled data from two trials (203 participants) showed no clinical

difference between groups after two weeks in pain (visual analogue scale: 0 (no pain) to 10 (worst pain); mean difference (MD) 0.43,

95% confidence interval (CI) -0.35 to 1.21; I² = 74%; very low quality evidence). A third trial (61 participants) provided very low

quality evidence based on a non-validated scoring system of more pain and discomfort during the course of treatment in the figure-of-

eight group. Treatment failure, measured in terms of subsequent surgery, was not reported in two trials; the third trial (152 participants)

reported one participant in the arm sling group had surgery for secondary plexus nerve palsy. There was very low quality evidence from

one trial (148 participants) of little difference in time to clinical fracture healing (MD 0.2 weeks, 95% CI -0.11 to 0.51); data from

four non-symptomatic non-unions in the figure-of-eight group were not included. The very low evidence quality data for individual

adverse outcomes (poor cosmetic appearance; change in allocated treatment due to pain and discomfort, worsened fracture position

on healing; shortening > 15 mm; non-symptomatic non-union and permanent pain) did not confirm a difference between the two

groups. There was no clear between group difference in the time to return to school or work activities (MD -0.12 weeks, 95% CI -

0.69 to 0.45; 176 participants; very low quality evidence).

Moderate quality evidence was available from one trial (120 participants; reporting data for 101 participants), which evaluated thera-

peutic ultrasound. This trial was at low risk of bias but was underpowered and did not report on shoulder function or quality of life.

The trial found no evidence of a difference between low-intensity pulsed ultrasound and placebo in pain, treatment failure (subsequent

surgery: 6/52 versus 5/49; RR 1.13, 95% CI 0.37 to 3.47), the time to clinical fracture healing (MD -0.32 days, 95% CI -5.85 to

5.21), adverse events (one case of skin irritation was reported in each group) or time to resume previous activities.

Authors’ conclusions

The current evidence available from randomised controlled trials is insufficient to determine which methods of conservative treatment

are the most appropriate for acute middle third clavicle fractures in adolescents and adults. Further research is warranted.

P L A I N L A N G U A G E S U M M A R Y

Non-surgical interventions for treating a broken collarbone in adolescents and adults

Background and aims

A broken collarbone (clavicle fracture) is a common injury, particularly in adolescents, and accounts for up to 4% of all fractures. Most

collarbone fractures occur in the middle-third section. These fractures are frequently treated with conservative treatments that do not

involve surgery. Common conservative treatments are arm slings, strapping and figure-of-eight bandages.

This review aimed to evaluate the effects of different conservative treatments for treating collarbone fractures in adolescents and adults

without surgery. The main outcomes we were interested in were long-term function and pain.

Search results

We searched the scientific literature up to January 2016 and found four relevant studies with a total of 416 participants. The four small

studies had methodological limitations that may affect the reliability of their findings. The types of conservative treatments evaluated

were figure-of-bandage versus arm sling in three trials and therapeutic ultrasound versus sham treatment (placebo) in one trial.

Key results

The three studies (296 participants) comparing the figure-of-eight bandage versus an arm sling found similar shoulder function in the

two groups at the end of follow-up. Although data from two studies did not show a difference in pain at two weeks after injury, the

third study reported more pain and discomfort in people in the figure-of-eight bandage group. One participant was recorded as having

surgery for a complication. None of the three studies found differences in time for fracture healing, adverse outcomes or time to return

to school or work activities.
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The fourth study compared therapeutic ultrasound with sham treatment in 120 people with clavicle fractures. It found no difference

in outcome, including the time for fracture healing, between the two groups.

Conclusions and quality of evidence

The evidence from the three studies that compared figure-of-eight bandage with arm sling was very low quality and so we cannot rely

on it to draw conclusions about how collarbone fractures should be treated. We considered the evidence from one study that compared

therapeutic ultrasound versus sham treatment to be moderate quality as the study was well conducted but it was not big enough to be

conclusive.

Overall, there was not enough evidence to draw conclusions about the best methods of conservative treatment for these fractures.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Figure-of-eight bandage compared with arm sling for treating fractures of the middle third of the clavicle

Patient or population: pat ients (mainly young male adults) with f ractures of the middle third of the clavicle

Settings: hospital (init ially)

Intervention: f igure-of -eight bandage

Comparison: arm sling

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Arm sling Figure-of-eight ban-

dage

Shoulder function

Constant score (0 to

100 points: higher = bet-

ter)

Follow-up: 6 to 12

months

Mean (SD) populat ion

Constant score 89 (7)¹

Mean funct ion in the

f igure-of -eight bandage

groups was 0.75 points

lower (3.72 lower to 2.

39 higher)

MD -0.75 points (-3.72

to 2.39)

51

(1 study)

⊕©©©

very low²

The 95%CI does not in-

clude a clinically impor-

tant dif f erence.³

Shoulder funct ion was

measured using non-

validated measures in

two other trials (61 and

152 part icipants). Both

trials found evidence of

sim ilar shoulder func-

t ion in the two groups

Pain (early)

Visual Analogue Scale -

VAS (0 (no pain) to 10

(worst pain))

Follow-up: 2 weeks

Mean pain in the arm

sling groups ranged

f rom

0.9 to 1.8 points

Mean pain in the

f igure-of -eight bandage

groups was 0.43 points

higher (0.35 lower to 1.

21 higher)

MD 0.43 points (-0.35

to 1.21)

203 (2 studies) ⊕©©©

very low

The 95% CI do not in-

clude a clinically impor-

tant dif f erence.

A third trial (data for

61 part icipants) pro-

vided very low qual-

ity evidence based on

a non-validated scoring
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system of more pain

and discomfort during

the course of treat-

ment in the f igure-of -

eight group

Treatment failure

(Number of part ici-

pants who have under-

gone or are being con-

sidered for a surgical

intervent ion)

See comment See comment Not est imable - See comment Poorly reported out-

come. One trial (152

part icipants) reported

that one part icipant in

the arm sling group

had successful surgery

for a secondary plexus

nerve palsy

Clinical healing - t ime

to clinical f racture con-

solidat ion (weeks)

Mean clinical healing in

the arm sling group was

3.6 weeks

Mean clinical healing

in the f igure-of -eight

bandage group was 0.

20 weeks longer (0.11

week shorter to 0.51

week longer)

MD 0.20 weeks (-0.11

to 0.51)

148

(1 study)

⊕©©©

very low²

In addit ion, there were

four non-unions in the

f igure-of -eight group;

none were problematic

Adverse events - total

participants

with adverse events

See comment See comment Not est imable - See comment The very low evidence

quality data for individ-

ual adverse outcomes

(poor cosmetic appear-

ance; change in allo-

cated treatment due to

pain and discomfort ,

worsened f racture posi-

t ion on healing; short-

ening > 15 mm; non-

symptomatic non-union

and permanent pain)

did not conf irm a dif fer-

ence between the two

groups
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Quality of life See comment See comment Not est imable - See comment Not measured in any

trial

Return to previous ac-

tivities - Resumption of

school/ work (weeks)

Mean time to return

to previous act ivit ies

ranged across control

groups f rom

3.5 to 4.6 weeks

Mean time to return

to previous act ivit ies

(weeks) - resumption of

school/ work in the in-

tervent ion groups was

0.12 weeks lower (0.69

lower to 0.45 higher)

MD -0.12 weeks (-0.69

to 0.45)

176 (2 studies) ⊕©©©

very low

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI).

CI: conf idence interval; MD: mean dif ference; RR: risk rat io SMD: standardised mean dif ference; VAS: visual analogue scale.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

¹ These are based on the Constant score in healthy people as reported in Yian 2005.

² We downgraded the evidence for this outcome two levels for high risk of bias ref lect ing serious study lim itat ions, which

included inadequately concealed treatment allocat ion and lack of blinding. We downgraded the evidence one further level for

imprecision given the wide conf idence interval and that the available data were f rom only one trial.

³ For the purposes of this review, the minimally clinical important dif f erence was considered to be 10 points for the Constant

score (Kukkonen 2013).

We downgraded the evidence for this outcome two levels for high risk of bias ref lect ing serious study lim itat ions, which

included inadequately concealed treatment allocat ion and lack of assessor blinding. We downgraded the evidence one further

level for inconsistency given the considerable heterogeneity between the f indings of the two groups (I² = 74%).

Data for individual adverse outcomes (poor cosmetic appearance; change in allocated treatment due to pain and discomfort ,

worsened f racture posit ion on healing; shortening > 15 mm; non-symptomatic non-union and permanent pain) conf irmed a

dif ference between the two groups.

We downgraded the evidence for this outcome two levels for high risk of bias ref lect ing serious study lim itat ions, which

included inadequately concealed treatment allocat ion and lack of assessor blinding. We downgraded the evidence one further

level for imprecision given the low numbers of part icipants contribut ing data to this outcome.6
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B A C K G R O U N D

The clavicle (or collarbone) has important functions which can be

compromised by the occurrence of fractures and their complica-

tions. It acts as a prop to keep the shoulder and arm away from

the sternum (breastbone) and thoracic (rib) cage. This helps to

stabilise the shoulder girdle and to allow the arm a full range of

movement. In addition to its role as a bony framework for muscle

origins and insertions, the clavicle provides protection to vital neu-

rovascular structures, supports the respiratory function and has a

significant aesthetical role in the physical appearance of the person

(Kotelnicki 2006; Lazarus 2001).

Description of the condition

Clavicle fractures are common, accounting for 2.6% to 4.0% of

all fractures (Nordqvist 1994; Postacchini 2002). Epidemiologi-

cal studies have reported an overall incidence of 64 per 100,000

population per year in Malmö, Sweden (Nordqvist 1994), 29 per

100,000 population per year in Edinburgh, Scotland (Robinson

1998) and 50 per 100,000 population per year in Uppsala, Sweden

(Nowak 2000). The structure of the clavicle comprises medial and

lateral flat expanses, linked by a thin, tubular middle. The medial

and lateral segments are supported by muscular attachments and

ligament structures, but the middle third is not fixed - this area

represents a weak link in the clavicular structure. Up to 80% of

all clavicle fractures occur in the middle third (Neer 1984).

Clavicle fractures often occur after a fall onto an outstretched hand

or after direct trauma to the shoulder. Deformity of the shoulder,

as well as bruising, is generally obvious after a clavicle fracture,

making diagnosis straightforward (Lazarus 2001; Stanley 1988).

In his study on clavicle fractures, Allman 1967 proposed the clas-

sification of clavicle fractures into three groups: group I (middle

third fractures); group II (lateral third fractures) and group III (me-

dial third fractures). In a large epidemiological study, Nordqvist

1994 classified 76% of all fractures as group I fractures, and found

a median age of 13 years for participants in this group. Just over half

(53%) of middle third fractures were undisplaced. Subsequently,

due to the absence of a single system that has prognostic and thera-

peutic value, Robinson 1998 proposed a new classification, which

includes prognostically important variables, such as degree of dis-

placement and degree of comminution.

Description of the intervention

Conservative (non-surgical) treatment is the norm for middle-

third clavicle fractures, and is recommended for these fractures

(Robinson 2004); in particular, given the generally low incidence

of non-union after conservative treatment - rates range from

0.03% to 5.9% (Nordqvist 1998; Robinson 2004; Zlowodzki

2005). Generally, conservative interventions to treat clavicle frac-

tures can be grouped into arm-supporting slings and bandages

(simple sling, Velpeau bandage, or Sayre bandage) (Lester 1929)

and bandages that aim to reduce the fracture (including a figure-

of-eight dressing) (Quigley 1950). The most common treatments

are the use of an arm sling or figure-of-eight bandage (also known

as figure-of-eight splint, or backpack bandage), or a combination

of these two methods (Andersen 1987b; Eiff 1997). There appears

to be no consensus on the optimal duration of ’immobilisation’;

some have recommended two to six weeks (Eiff 1997; Jeray 2007;

Lazarus 2001). Other conservative treatment modalities include

therapeutic ultrasound; there are three modalities: low-intensity

pulsed ultrasound, high intensity focused ultrasound and extra-

corporeal shock wave therapy (Griffin 2014). Often no subsequent

therapy is suggested to the patient. Sometimes, however, a patient

will require stretching exercises to regain motion.

Complications of clavicle fracture include non-union, radio-

graphic and symptomatic malunion, and shoulder deformity. Re-

cent studies on displaced midshaft clavicular fractures have found

non-union rates of up to 15% (COTS 2007; Hill 1997; McKee

2006). These findings have prompted a recent increase in surgical

interventions for displaced fractures. Fracture-related risk factors

for non-union include open fracture, associated polytraumatic le-

sions, refracture, initial fracture displacement, comminution and

shortening (Jupiter 1987; Marti 2003). Robinson 2004 observed

that advanced age and female gender also predispose to non-union.

How the intervention might work

Middle third clavicle fractures in adults have traditionally been

treated conservatively, given the commonly low incidence of non-

union after conservative intervention. Using an arm sling is the

simplest way to treat clavicle fractures and provides analgesia and

support during the first four weeks (the period of more intense

pain). Usually, the initial healing of a clavicle fracture occurs in ap-

proximately six to eight weeks when the soft tissue (callus) bridges

the fracture, giving it initial stability. The arm sling provides sup-

port while the fracture heals but does not act to realign the fracture

fragments, if displaced, and the positioning of the arm in the sling

could act to shorten the clavicle by pushing the fracture fragments

together in the wrong position. This, however, could lessen the

risk of non-union.

The rationale for treating clavicle fractures with a figure-of-eight

bandage is that the shoulders are extended, which can facilitate the

fracture reduction and lessen the risk of clavicle shortening and

malunion while the fracture heals. This, however, could increase

the risk of non-union. Additionally, figure-of-eight bandages are

more cumbersome and potentially inconvenient to patients than

arm slings.

Low-intensity pulsed ultrasonography (an acoustic energy) is used

in the anticipation that it will accelerating fracture healing and

thus recovery clinically. The acoustic energy can promote mechan-

ical stimulation that induces a series of biochemical events at the

cellular level (e.g. increased production of prostaglandins relat-
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ing to the tissue repair process and increased congestion and local

blood microcirculation) and may stimulate bone formation (Baker

2001).

Why it is important to do this review

This is an update of a Cochrane review first published in 2009

and updated in 2014. No randomised controlled trials (RCTs)

have been published since the last published version of our review

(between 2009 and 2014).

Middle third fracture of the clavicle is one of the most common

fractures of the body. It frequently results in short-term incapacity

and pain, eventually causing longer-term deformity and disabil-

ity. As the majority of these fractures are treated conservatively, it

is important to review the available evidence in order to inform

management decisions for treating patients with these fractures.

Current literature highlights the controversy surrounding the best

conservative treatment for middle third clavicle fractures. For ex-

ample, most US surgeons (94% versus 6%) prefer to use a simple

sling rather than the figure-of-eight bandage (Heuer 2014), while

in Germany the converse holds, with the figure-of-eight bandage

preferred in 88% of cases (Pieske 2008). This reinforces the im-

portance of updating this review on conservative interventions for

treating these fractures.

O B J E C T I V E S

To evaluate the effects (benefits and harms) of different meth-

ods for conservative (non-operative) treatment for acute (treated

soon after injury) middle third clavicle fractures in adolescents and

adults.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised or quasi-randomised (method of allocat-

ing participants to a treatment which is not strictly random e.g. by

date of birth, hospital record number, alternation) controlled tri-

als comparing conservative interventions for treating clavicle frac-

tures.

Types of participants

We included trials with adolescent or adult participants diagnosed

with an acute middle third clavicle fracture. We excluded trials

exclusively including young children (aged less than 10 years) but

included any trials that recruited young children as well as older

people provided the proportion of young children was clearly un-

der 10% or separate data were available. We did not include people

with a diagnosis of any other disorders in the shoulder.

Types of interventions

We included trials evaluating the use of, or the optimal duration

of use of, any conservative treatment (slings, strapping, figure-of-

eight bandages and splints, and adjunct therapies such as thera-

peutic ultrasound).

Types of outcome measures

Primary outcomes

• Shoulder function evaluated by upper limb functional

outcome measures. Ideally, these should be patient-reported

measures of function validated for people with clavicle fractures

(however, we are not aware of any outcome measures in this

category). An example of a validated patient-reported measure of

upper limb function is the Disability of the Arm, Shoulder and

Hand questionnaire (DASH) (Hudak 1996). A commonly-used

instrument for assessing shoulder function is the Constant score

(Constant 1987), which is a composite score for shoulder

function that includes subjectively rated pain and activities of

daily living, as well as objectively rated range of movement and

strength.

• Pain. Preference was given to reports of pain measured using

validated pain scales (visual analogue scale (VAS) or numerical

rating scale (NRS)) and reported in terms of a clinically

important change in pain score in the acute/short-term phase

(e.g. proportion with at least 30% improvement in pain) or

patient-reported long-term pain (e.g. proportion above 30/100

mm VAS scale, i.e. worse than mild pain). Examples are drawn

from recommendations in Eccleston 2010 and Moore 2010.

• Treatment failure measured by the number of participants

who have undergone or are being considered for a surgical

intervention (e.g. symptomatic non-union or malunion).

Timing of primary outcomes measurement

We extracted outcome data at the following time periods: short-

term follow-up (up to six weeks following treatment); intermediate

follow-up (more than six weeks and up to six months after the end

of treatment) and long-term (longer than six months after the end

of treatment).
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Secondary outcomes

• Clinical fracture healing: we treated this as a proxy for

recovery of function in this review.

• Adverse events, measured by:

◦ cosmetic result: poor outcome such as deformity,

asymmetrical result;

◦ asymptomatic non-union (i.e. the fracture has not

healed radiographically) or symptomatic non-union that is not

being considered for surgery, radiographic malunion;

◦ stiffness/restricted of range of shoulder movement;

◦ other reported complication.

• Health-related quality of life, such as Short Form-36 (Ware

1992).

• Return to previous activities (work, sport, activities of daily

living etc.), including time to return.

• Patient dissatisfaction with method of treatment.

• Patient preference and adherence to treatment.

Search methods for identification of studies

Electronic searches

For this update we searched the Cochrane Bone, Joint and

Muscle Trauma Group Specialised Register (7 January 2016),

the Cochrane Central Register of Controlled Trials (CEN-

TRAL) (CRS Online; 2014 Issue 1 to 2016 Issue 1), MED-

LINE (Ovid Online; 1946 to November Week 3 2015),

Embase (Ovid Online; January 2014 to January 2016) and

the Latin American and Caribbean Health Sciences Literature

(LILACS) (BIREME; 1982 to 7 January 2016). We also searched

the ISRCTN Registry, the WHO International Clinical Trials

Registry Platform (WHO ICTRP) and ClinicalTrials.gov for on-

going and recently completed trials (11 January 2016).

In MEDLINE, a subject-specific strategy was combined with the

sensitivity-maximising version of the Cochrane Highly Sensitive

Search Strategy for identifying randomised trials (Lefebvre 2011).

The current search strategies for all databases can be found in Ap-

pendix 1. The previous search strategies are reported in Appendix

2.

We did not place any restrictions based on language or publication

status.

Searching other resources

We contacted experts in the field and searched reference lists of

relevant articles. We searched Orthopaedic Proceedings, a supple-

ment to The Bone and Joint Journal, for abstracts of papers pre-

sented at scientific meetings (8 January 2016).

Data collection and analysis

Selection of studies

Two review authors (FF and ML) independently selected and as-

sessed, using a pre-piloted form, potentially eligible studies for in-

clusion in the review. We resolved any disagreements by discus-

sion. The review authors were not blinded to the journal or to the

authors.

Data extraction and management

Two review authors (FF and ML) extracted the following data us-

ing a pre-piloted data extraction form: characteristics of the study

methods including study design, duration of the study, whether

the protocol was published before recruitment of participants,

funding sources and details of trial registration; characteristics of

the study participants including place of study, number of partici-

pants assigned, number of participants assessed, inclusion criteria,

exclusion criteria, age and classification of injury; characteristics

of the study interventions including timing of intervention, type

of conservative interventions, rehabilitation and any co-interven-

tions; characteristics of the study outcomes including length of

follow-up, loss to follow-up and outcome measures; as well as the

methodological domains as outlined in Assessment of risk of bias

in included studies.

We resolved any disagreements by discussion. Two review authors

(FF and ML) entered data into Review Manager (RevMan 2014).

We requested additional information or data from trial authors.

Assessment of risk of bias in included studies

Two independent review authors (FF and ML) assessed the risk of

bias of included studies. As recommended by Cochrane’s ’Risk of

bias’ tool (Higgins 2011), we assessed the following domains:

• Random sequence generation.

• Allocation concealment.

• Blinding of participants and personnel.

• Blinding of outcome assessment.

• Incomplete outcome data.

• Selective reporting.

• Other bias (e.g. major baseline imbalance; inappropriate

influence of funder; risk of bias associated with inexperience of

care providers with the interventions, differences in

rehabilitation).

We explicitly judged each of these criteria on the basis of low

risk of bias, high risk of bias and unclear risk of bias (either lack

of information or uncertainty over the potential for bias). We

resolved disagreements between authors regarding the risk of bias

for domains by consensus.
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Measures of treatment effect

We calculated risk ratios (RRs) together with 95% confidence in-

tervals (CIs) for dichotomous outcomes. We expressed continuous

outcome data as mean differences (MDs) with 95% CIs.

When appropriate, we intended to report the number needed to

treat to benefit (NNTB) with 95% CIs and the number needed

to treat to harm (NNTH) with 95% CIs.

Unit of analysis issues

The unit of randomisation in the studies included in this review

was the individual participant.

Dealing with missing data

We performed an intention-to-treat analysis with the aim of in-

cluding all patients randomised to any intervention. When there

was insufficient information relative to effect estimates, such as

numbers of participants, means, measures of uncertainty (stan-

dard deviation or error), or numbers of events and participants,

we contacted the lead authors of the included trials.

When it was impossible to acquire adequate data for the forest

plot (e.g. means and standard deviations), we presented the data

in the text.

We investigated the effects of dropouts and exclusions by conduct-

ing worst- and best-case scenario analyses. For dichotomous out-

comes, we analysed the worst-case scenario using the number ran-

domly assigned as the denominator, with the assumption that any

participants missing at the end of treatment did not have positive

outcomes (e.g. for the outcome ’number of participants experi-

encing treatment failure’ we assumed that any missing participants

had experienced an adverse event). We analysed the best-case sce-

nario using the number randomly assigned in the denominator,

and ignored dropouts in our analyses of dichotomous outcomes

(overall treatment failure).

Assessment of heterogeneity

We assessed the heterogeneity of effect estimates among the in-

cluded studies by visual inspection of forest plots, and using the

Chi² test and the I² statistic.

We quantified the magnitude of inconsistency (i.e. heterogene-

ity) through studies, using the I² statistic as follows: 0% to 40%

might not be important; 30% to 60% may represent moderate

heterogeneity; 50% to 90% may represent substantial heterogene-

ity; and 75% to 100% may represent considerable heterogeneity

(Deeks 2008). In cases of considerable heterogeneity (defined as

I² ≥ 75%), we planned to explore the data further by comparing

the characteristics of individual studies and conducting subgroup

analyses.

Assessment of reporting biases

We planned to create funnel plots of primary outcomes to assess

the potential for publication bias (small study effects). However,

the small number of included studies precluded this analysis.

Data synthesis

When considered appropriate, we planned to pool the results of

comparable groups of trials using the fixed-effect model and 95%

confidence intervals (CIs). However, the results using the random-

effects model were also to be inspected where there was diversity

in clinical or methodological characteristics.

Subgroup analysis and investigation of heterogeneity

Had sufficient data been available, we planned to carry out sub-

group analyses by:

• Age (adolescents, adults under 65 and people older than 65

years).

• Fractures with two fragments versus more than two

fragments.

• Primarily undisplaced versus displaced fractures.

We planned to investigate whether the results of subgroups were

significantly different by inspecting the overlap of CIs and by per-

forming the test for subgroup differences available in the Review

Manager software.

Sensitivity analysis

Where data become available for future review updates, we plan

to develop sensitivity analyses to examine various aspects of trial

and review methodology, including the effects of missing data and

study quality (specifically allocation concealment and outcome

assessor blinding).

’Summary of findings’ tables and assessment of the

quality of the evidence

We used the GRADE approach to assess the quality of evidence

related to each of the key outcomes listed in the Types of outcome

measures (see Section 12.2, Schünemann 2011).

We presented the main results of intramedullary fixation versus

plate fixation for treating acute middle third clavicle fractures in

a ’Summary of findings’ table. The ’Summary of findings’ table

provides key information concerning the quality of evidence, the

magnitude of effect of the interventions examined, and the sum

of available data on the main outcomes.

Outcomes for ’Summary of findings’ tables

We included the following outcomes in ’Summary of findings’ ta-

bles: shoulder function, pain, treatment failure, clinical healing (of

the fracture), adverse events, quality of life, and return to previous

activities.
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R E S U L T S

Description of studies

Results of the search

For this update we screened a total of 631 records from the fol-

lowing databases: the Cochrane Bone, Joint and Muscle Trauma

Group Specialised Register (0), CENTRAL (50), MEDLINE

(331), Embase (136), LILACS (20), Orthopaedic Proceedings

(14), ISRCTN Registry (9), WHO ICTRP (40) and Clinical Tri-

als.gov (31). We did not identify any potentially eligible studies

from other sources.

The search update identified a total of two new studies for poten-

tial inclusion, for which full reports were obtained. Upon further

analysis, one was included (Ersen 2015) and the other found to be

an ongoing study (NCT02398006). A protocol for the ongoing

study became available subsequently (Lenza 2016).

Overall, there are now four included studies, four excluded studies

and one ongoing trial. We found no studies awaiting classification.

A flow diagram summarising the study selection process is shown

in Figure 1. The results from the previous searches (up to January

2014) are reported in Appendix 3.

Figure 1. Study flow diagram

Included studies

We included four randomised controlled trials (RCTs) in this re-

view: Andersen 1987a (reported in English and Danish), Ersen

2015 (reported in English), Hoofwijk 1988 (reported in German)

and Lubbert 2008 (reported in English). All trials were located

in MEDLINE (PubMed). We also located two reports for both

Andersen 1987a and Hoofwijk 1988 in the Cochrane Library (Wi-

ley), and two reports of Andersen 1987a in Embase (OVID). See

Characteristics of included studies.
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Study design

Andersen 1987a, Ersen 2015 and Hoofwijk 1988 were single-

centre RCTs, conducted in hospitals in Denmark, Turkey and

the Netherlands, respectively. All trials used a two-group design

comparing the same interventions (figure-of-eight bandage and

arm sling).

Lubbert 2008 was a multicentre, double-blind RCT, conducted

in six hospitals in The Netherlands. This trial used a two-group

design comparing low-intensity pulsed ultrasound (LIPUS) and

placebo.

Participants

The four included trials enrolled a total of 416 participants; out-

come data were available for a maximum of 365 participants

(87.7%).

Age and gender

Andersen 1987a did not report the proportion of males and fe-

males. Ersen 2015 reported that 80.4% of trial participants were

male, Hoofwijk 1988 reported that 72% were male and in Lubbert

2008, 84% were male.

Participants in Andersen 1987a were aged between 14 and 81

years; the median age of both groups was 19 years. Participants in

Ersen 2015 were aged between 15 to 75 years; the mean age for the

trial population was 31.6 years. All participants in Hoofwijk 1988

were older than 14 years; the mean age for the trial population

was 24.9 years. Participants in Lubbert 2008 were aged between

19 and 74 years; the mean age for the trial population was 37.3

years.

Types of fractures

All trial participants had acute middle third clavicle fractures and

were treated just after their diagnosis. Two trials did not use a spe-

cific classification for fractures (Andersen 1987a; Hoofwijk 1988).

Andersen 1987a divided the fractures into types (two-fragments,

one intermediary fragment and two or more intermediary frag-

ments) and dislocations (undisplaced, minor displacement, major

displacement). Ersen 2015 divided the fractures in two types: dis-

placed and not displaced. Hoofwijk 1988 divided the fractures ac-

cording to displacement and shortening. Lubbert 2008 classified

fractures using the Arbeitsgemeinschaft für Osteosynthesefragen

(AO) system (Muller 1991).

Interventions

We grouped the included studies according to the comparisons

studied.

Comparison 1: Immobilisation bandage (figure-of-eight and

backpack-bandage) versus sling

Three trials compared the figure-of-eight bandage versus sling im-

mobilisation in 296 participants (Andersen 1987a; Ersen 2015;

Hoofwijk 1988). Follow-up data were available for 264 partici-

pants (89.2%).

Comparison 2: Therapeutic ultrasound versus placebo

Lubbert 2008 compared LIPUS versus placebo in 120 participants

treated conservatively using a collar and cuff for passive support.

Follow-up data were available for 101 participants (84.2%).

Outcome measures

Primary outcomes

Shoulder function was evaluated in three trials (Andersen 1987a;

Ersen 2015; Hoofwijk 1988). Andersen 1987a and Hoofwijk 1988

used non-validated scores to assess function. Constant and the

American Shoulder and Elbow Surgeons (ASES) scores were used

for functional evaluation in Ersen 2015.

Pain was evaluated in all four studies: Andersen 1987a used a non-

validated score; Ersen 2015, Hoofwijk 1988 and Lubbert 2008

measured pain by applying a visual analogue scale (VAS: 0 (no

pain) to 10 (worst pain)) and recording analgesic consumption.

Failure of treatment, in terms of surgery, was explicitly reported

in Hoofwijk 1988 and Lubbert 2008.

Secondary outcomes

All four trials assessed fracture healing. Hoofwijk 1988 and

Lubbert 2008 reported on time to clinical fracture consolidation.

Adverse events were reported in various ways in the four trials.

Andersen 1987a reported cosmetic results and complications with

treatment. Ersen 2015 reported on radiological fracture shorten-

ing. Data were available for subjectively-reported cosmetic appear-

ance and non-union in Hoofwijk 1988; and for participants with

skin irritation in Lubbert 2008.

None of the trials reported on health-related quality of life.

Time to return to various previous activities was evaluated by Ersen

2015, Hoofwijk 1988 and Lubbert 2008.

Andersen 1987a and Ersen 2015 assessed patient dissatisfaction

with the course of treatment.

Patient preference and adherence to treatment data were not specif-

ically collected by the four trials. However, we noted cases where

the allocated intervention had been discontinued or not fully taken

up; these participants were typically excluded from follow-up.
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Excluded studies

We excluded four studies for the reasons stated in Characteristics

of excluded studies (Bajuri 2011; Roberti 2008; Talbot 2008;

Thompson 2005).

Ongoing studies

Our search for ongoing trials found one study (NCT02398006).

This ongoing trial aims to recruit 110 participants comparing fig-

ure-of-eight bandage versus arm sling in adults with acute middle

third clavicle fractures. See the Characteristics of ongoing studies.

Risk of bias in included studies

Lack of confirmation of allocation concealment, absence of blind-

ing and inadequate treatment of withdrawals in Andersen 1987a,

Ersen 2015 and Hoofwijk 1988 point to a high risk of bias in

these trials. In contrast, particularly given the effective allocation

concealment and blinding, Lubbert 2008 seemed to be at low risk

of bias (Figure 2; Figure 3). A summary of the results and impres-

sions of the likelihood of bias are presented below.

Figure 2. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies
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Figure 3. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

study
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Allocation

All four studies were randomised. We judged Andersen 1987a,

which used a random numbers table, and Lubbert 2008, which

used block randomisation, to be at low risk of bias relating to

random sequence generation. We judged Hoofwijk 1988, which

did not provide any information about the sequence generation

process, to be at unclear risk of bias. We judged Ersen 2015 to be

at high risk of bias because the authors employed non-stratified

randomisation in blocks of two using the sealed envelope method,

so when one patient had chosen an envelope, the next patient

would be allocated to a group according to the remaining envelope

of the pair.

Neither Andersen 1987a, which used a random numbers table, nor

Hoofwijk 1988, which used pre-numbered envelopes, gave suffi-

cient details to ascertain that allocation was concealed. We con-

sidered both to be at unclear risk of bias. Allocation was concealed

in Lubbert 2008, which used a double-blind, randomised method

involving central randomisation by a third party (the manufac-

turer) and supply of identical packs containing either an active or

placebo transducer. Hence, we judged Lubbert 2008 to be at low

risk of selection bias. We considered Ersen 2015 to be at high risk

of bias because, as described above, the allocation was not con-

cealed for the second of pairs of patients.

Blinding

Only Lubbert 2008 blinded participants, care providers and the

outcome assessors to treatment allocation. We considered this trial

to be at low risk of bias for both blinding domains. Blinding of the

assessment of most outcomes was impractical for the other three

trials due to the type of intervention (Andersen 1987a; Ersen 2015;

Hoofwijk 1988). Similarly, the type of intervention (bandage and

sling) precluded participant and care provider blinding in these

trials. We judged these three trials to be at high risk of bias.

Incomplete outcome data

We considered trials to be at low risk of attrition bias if more than

80% of participants completed the follow-up, missing outcomes

data were balanced in number across intervention groups and an

intention-to-treat analysis was reported for the primary outcomes.

As a result, two trials were at low risk of attrition bias (Hoofwijk

1988; Lubbert 2008); two were at high risk (Andersen 1987a;

Ersen 2015).

We judged Hoofwijk 1988 at low risk of bias because more than

80% of participants completed the follow-up, missing outcomes

data were balanced in number across intervention groups and an

intention-to-treat analysis was likely; however, outcome data for

participants who had withdrawn from the trial or were lost to fol-

low-up were not presented. We classified Lubbert 2008 at low risk

of bias because more than 80% of participants completed the fol-

low-up, missing outcome data were balanced in number across in-

tervention groups, and an intention-to-treat analysis was reported

for the primary outcomes; however, data for those patients who

withdrew were not reported.

We judged Andersen 1987a to be at high risk of bias because only

61 (77%) of 79 participants completed follow-up. We considered

Ersen 2015 to be at high risk of bias because although 82% of

participants completed the follow-up, the missing outcome data

were not balanced in numbers across intervention groups: more

participants in the figure-of-eight group were lost to follow-up at

12 months (2/30 (6.7%) in sling group vs. 7/30 (23.3%) in figure-

of-eight group). This may have overestimated the benefits of sling.

Selective reporting

We classified all included trials at high risk of selective report-

ing bias because the study protocols were not available and in

three trials function (primary outcomes) was not evaluated using a

validated tool (Andersen 1987a; Hoofwijk 1988; Lubbert 2008).

Function was measured by validated scores in Ersen 2015; how-

ever, this was only at the end of follow-up that ranged from six to

12 months and the authors did not report functional outcomes at

each time point.

Other potential sources of bias

We classified one trial at low risk of other bias (Lubbert 2008).

We considered two trials at unclear of other bias, because they

only provided baseline characteristics, split by treatment group at

follow-up rather than for the full study population at randomi-

sation (Andersen 1987a; Hoofwijk 1988). Andersen 1987a only

provided separate group data for fracture type and displacement;

and Hoofwijk 1988, only for age and gender. In addition, neither

Andersen 1987a nor Hoofwijk 1988 provided sufficient informa-

tion to evaluate the possibility of confounding through differences

between the intervention groups in other aspects of the care pro-

grammes. Andersen 1987a reported that all participants were en-

couraged to move the shoulder as soon as possible. However, par-

ticipants allocated to figure-of-eight bandages were also advised to

see their general practitioner for checks and adjustments to their

bandages at two days, and one and two weeks after application.

We judged Ersen 2015 to be at high risk of bias because the re-

sults were published in imprecise format and we found some data

discrepancies between the results in the text and in the tables.

Effects of interventions
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See: Summary of findings for the main comparison Summary

of findings: figure-of-eight bandage versus arm sling; Summary of

findings 2 Summary of findings: low-intensity pulsed ultrasound

Three studies (296 participants) compared the figure-of-eight ban-

dage versus an arm sling. Follow-up data were available for 264

participants (89.2%) (131 with figure-of-eight bandage and 133

with arm sling). One study (120 participants) compared low-in-

tensity pulsed ultrasound for fracture placebo. Follow-up data were

available for 101 participants (84.2%) (52 with LIPUS and 49

with control (placebo)).

The authors of Lubbert 2008 responded to our request for addi-

tional data to be used in the analyses and provided standard devi-

ations (SDs) for outcomes. The authors of Hoofwijk 1988 were

unable to provide the data we needed to calculate the radiographic

outcomes. Ersen 2015clarified data discrepancies in their report

by email but a promised erratum has yet to appear in the journal

(last checked 14 December 2016).

Comparison 1: Immobilisation with figure-of-eight

bandage versus arm sling

Bandage immobilisation was compared with sling immobilisation

in three trials (Andersen 1987a; Ersen 2015; Hoofwijk 1988).

Shoulder function

Shoulder function was assessed in three trials. Andersen 1987a

(61 participants at follow-up) evaluated this outcome using a non-

validated score, but concluded that the functional results for both

groups were identical. Ersen 2015 (51 participants at follow-up)

assessed shoulder function using Constant and ASES scores; they

found no clinically-important difference between the groups at

the end of follow-up (mean difference (MD) -0.75 points, 95%

confidence interval (CI) -3.72 to 2.22 for Constant score; and

MD -1.65 points, 95% CI -5.69 to 2.39 for ASES score; Analysis

1.1). Hoofwijk 1988, which measured function using subjective

criteria, found there was no evidence of a difference in the number

of participants with ’good function’ (73/74 with figure-of-eight

bandage versus 77/78 with arm sling; risk ratio (RR) 1.00, 95%

CI 0.96 to 1.04; Analysis 1.2).

Pain

Pain was assessed in all three trials. Andersen 1987a evaluated this

outcome using a non-validated score, but the results for pain from

movement were identical at the final follow-up examination. How-

ever, of the five trial participants excluded from the analysis because

their allocated treatment was changed, four allocated to figure-of-

eight bandage were switched to arm slings because they incurred

pain and discomfort on application of the figure-of-eight bandage.

Furthermore, based on a non-validated scale, participants regis-

tered more pain and discomfort during the course of treatment.

The pooled data from 203 participants for pain (visual analogue

scale (VAS): 0 (no pain) to 10 (worst pain)) from Ersen 2015 and

Hoofwijk 1988 showed no clear difference between groups at the

first day of treatment (MD 0.63 favouring arm sling, 95% CI -

0.57 to 1.83; I² = 77%); at the first week (MD 0.20, 95% CI -

0.32 to 0.73; I² = 0%) or at the second week (MD 0.43, 95%

CI -0.35 to 1.21; I² = 74%). The pooled results for pain on day

one and at two weeks were highly heterogeneous (Analysis 1.3).

Pain levels continued to drop at three weeks in Ersen 2015, with

minimal differences between groups (Analysis 1.3). There was no

clear difference between groups for duration of consumption of

painkillers during the treatment (MD 0.60 days, 95% CI -0.82 to

2.02; 152 participants, 1 trial; Analysis 1.4).

Treatment failure

Only Hoofwijk 1988 (157 participants) referred to subsequent

surgery for complications. They reported that surgery was not

considered for any of the four non-unions in the figure-of-eight

group participants as these caused very little complaint but that

one participant in the arm sling group had successful surgery for a

secondary plexus nerve palsy. Given there was only one event, we

did not present these data graphically.

Clinical fracture healing

Both Andersen 1987a and Ersen 2015 reported that all fractures

had united. Hoofwijk 1988 reported four cases of non-union

(pseudo-arthrosis). Hoofwijk 1988 found no clear difference be-

tween groups in the time to clinical fracture consolidation (MD

0.20 weeks, 95% CI -0.11 to 0.51; Analysis 1.5).

Adverse events

Hoofwijk 1988 (152 participants) found no clear between-group

difference in the number of participants with subjectively-rated

poor cosmetic appearance post healing of their fracture (10/74 ver-

sus 8/78; RR 1.32, 95% CI 0.55 to 3.16; Analysis 1.6). Andersen

1987a (61 participants at follow-up) concluded that the cosmetic

results of the two groups were identical. Andersen 1987a reported

that more people in the figure-of-eight bandage group experienced

greater discomfort and functional impairment; these and other

outcome data were presented as part of a non-validated score.

Among the post randomisation exclusions in Andersen 1987a were

five participants whose change of allocated treatment related to

complications, all manifest in pain and discomfort, with the al-

located treatment: the four figure-of-eight bandage group partici-

pants all had an arm sling and the one participant of the arm sling

group was given a Velpeau’s bandage (RR 3.02, 95% CI 0.35 to

25.83; 79 participants; Analysis 1.6).

Radiographic outcomes were evaluated in three trials; however, in

Hoofwijk 1988, the exact numbers of participants assessed in the

two groups were not available. All fractures healed in Andersen
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1987a, who found no clear between-group difference in the num-

bers of participants whose fracture position had worsened (3/34

versus 4/27; RR 0.60, 95% CI 0.15 to 2.44; Analysis 1.6). Ersen

2015 reported no clear between-group difference in the num-

bers of participants with > 15 mm shortening (5/23 versus 6/28;

RR 1.01, 95% CI 0.35 to 2.90); shortening was reported not to

be associated with “lower functional results”. As described above,

cases of minimally symptomatic non-union were reported only in

Hoofwijk 1988 (4/131 versus 0/133; RR 9.48, 95% CI 0.52 to

173.09; 3 trials). Four participants in the figure-of-eight group

reported ’permanent’ pain at the end of clinical follow-up (4/74

versus 0/78; RR 9.48, 95% CI 0.52 to 173.09) (Hoofwijk 1988).

Presenting data at three years from just eight of the 10 defaulters

to clinical follow-up at a median of three months, Andersen 1987a

reported that of the five responders in the figure-of-eight group,

three reported slight residual symptoms in the form of occasional

aching at the former fracture site; one participant reported a skin

problem caused by bandage and one participant complained about

a lump at the fracture site. Of the three responders in the sling

group, one reported a lump at the fracture site. These data are for

illustration only given that they apply only to a small subset of the

original trial population.

Health-related quality of life

None of the included studies reported a validated health-related

quality of life measure.

Return to previous activities (work, sport, activities of daily

living etc) including time to return

Pooled data from Ersen 2015 and Hoofwijk 1988 indicated no sig-

nificant difference between groups in the time to return to school

or work activities (MD -0.12 weeks, 95% CI -0.69 to 0.45; 176

participants). Hoofwijk 1988 also found no significant difference

between groups in the time to return to sports activities (MD -

0.60 weeks, 95% CI -1.48 to 0.28; 104 participants; Analysis 1.7).

Patient dissatisfaction with method of treatment

The difference in overall patient dissatisfaction with course of

treatment was marginally in favour of the arm sling group (i.e.

there was marginally less dissatisfaction in the sling group) (14/

57 versus 5/55; RR 2.73, 95% CI 1.03 to 7.23; Analysis 1.8).

The most common cause of patient dissatisfaction was symptoms

related with bandage.

Andersen 1987a found that 26.5% (9/34) of patients in the figure-

of-eight group and 7.4% (2/27) of patients in the sling group

reported dissatisfaction with treatment; the authors did not specify

the causes of dissatisfaction.

Ersen 2015 reported that 18% (5/23) of the patients in the figure-

of-eight group were dissatisfied with the treatment method; two

had swelling of the injured extremity on day one; three had some

abrasion of axillary skin by day seven because of the friction and

compression from the bandage. In contrast, 12% (3/25) of arm

sling group participants were dissatisfied because of mobility and

crepitation of the fracture site. Also of note is that three participants

lost to follow-up in the figure-of-eight group and one in the arm

sling group discontinued their allocated intervention; reasons were

not provided, however.

Patient preference and adherence to treatment

These concepts were not specifically reported in any of the three tri-

als. However, among the excluded participants in Andersen 1987a

were five allocated figure-of-eight bandage who either discontin-

ued treatment (one participant) or were treated with a simple sling

(four participants) after incurring problems (pain, oedema and

secondary fracture displacement upon initial application of the

bandage). Of the three non-adherers in the sling group, one opted

for extended bed rest, one had Velpeau’s bandage because of pain

and one had an hemiplegic attack. Of four participants discontin-

uing their allocated intervention in Ersen 2015, three were in the

figure-of-eight bandage group and one was in the sling group.

Comparison 2: Therapeutic ultrasound versus

placebo

Therapeutic ultrasound (low-intensity pulsed ultrasound, LIPUS)

was compared with placebo in one study (Lubbert 2008) which

reported results for 101 participants.

Shoulder function

Shoulder function was not assessed by Lubbert 2008.

Pain

Pain was assessed using a VAS and by measuring consumption

of painkillers. There were no statistically significant differences

between groups on the VAS (0 to 10; higher scores mean worse

pain) in the 28-day treatment period (MD -0.04, 95% CI -0.61

to 0.53; VAS 0 (no pain) to 10 (worst pain); Analysis 2.1) or in

consumption of painkillers (MD 4.33 tablets/28 days, 95% CI -

14.67 to 23.33; Analysis 2.2).

Treatment failure

There was no evidence of a difference between the two groups

for subsequent surgery: five in each group had surgery because of

lack of fracture healing; one other LIPUS group participant had

surgery for the removal of a painful bone spike (Analysis 2.3).
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Clinical fracture healing

Lubbert 2008 reported no statistically significant difference be-

tween LIPUS and placebo in the number of days to clinical frac-

ture consolidation (MD -0.32 days, 95% CI -5.85 to 5.21; Anal-

ysis 2.4).

Adverse events

Cosmetic results were not reported. Skin irritation was reported

for one participant in each group (Analysis 2.5). The other “mi-

nor adverse side effects” were not enumerated. Notably, three par-

ticipants in the placebo group, whose data were not included in

the analyses, discontinued their treatment because of transducer

failure or too much pain.

Health-related quality of life

Health-related quality of life was not evaluated in Lubbert 2008.

Return to previous activities (work, sport, activities of daily

living etc.) including time to return

Lubbert 2008 reported the time to return to three types of activ-

ities (see Analysis 2.6). There were no statistically significant dif-

ferences between the two groups in the number of days to return

to household activities (MD -2.86 days, 95% CI -6.59 to 0.87)

or professional work activities (MD 1.95 days, 95% CI -2.18 to

6.08). The difference in the time to return to sport activities was

marginally in favour of LIPUS (MD -2.27 days, 95% CI -4.54 to

0.00).

Patient dissatisfaction with method of treatment

This was not reported in Lubbert 2008.

Patient preference and adherence to treatment

These concepts were not specifically reported in Lubbert 2008.

However, among the excluded participants were nine in the LIPUS

group and seven in the placebo group who had not completed their

treatment diaries, as well as three participants in the placebo group

who discontinued their treatment because of transducer failure or

too much pain.

Subgroup analyses

We had planned to study the outcomes in different age groups and

for different fracture types; however, this was not possible because

of the lack of data.
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Low- intensity pulsed ultrasound compared with placebo for treating fractures of the middle third of the clavicle

Patient or population: pat ients with f ractures of the middle third of the clavicle

Settings: hospital

Intervention: low- intensity pulsed ultrasound

Comparison: placebo

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of Participants

(studies)

Quality of the evidence

(GRADE)

Comments

Assumed risk Corresponding risk

Placebo Low- intensity pulsed

ultrasound

Shoulder function See comment See comment Not est imable - See comment Not measured in the

trial

Pain

Visual analogue scale -

VAS (0 (no pain) to 10

(worst pain))

Follow-up: in the 28-day

treatment period

Mean pain in the control

group was

3.55 points

Mean pain in the inter-

vent ion group was 0.

04 points lower (0.61

lower to 0.53 higher)

MD -0.04 (95% CI -0.61

to 0.53)

101 (1 study) ⊕⊕⊕©

moderate¹

Treatment failure -

Number who had surgi-

cal procedure

See comment See comment RR 1.13 (0.37 to 3.47) 101 (1 study) ⊕⊕⊕©

moderate¹

Only one trial assessed

this comparison

Clinical healing - Time

to clinical f racture con-

solidat ion (days)

Mean clinical healing in

the control group was

27.09 days

Mean clinical healing:

t ime to clinical/ radio-

graphic f racture con-

solidat ion (days) in the

intervent ion group was

0.32 days lower (5.85

lower to 5.21 higher)

MD -0.32 weeks (-5.85

to 5.21)

101 (1 study) ⊕⊕⊕©

moderate¹
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Adverse events - total

of adverse events

(Skin irritat ion)

Follow-up: during the in-

tervent ion

See comment See comment RR 0.94 (0.06 to 14.65) 101 (1 study) ⊕⊕⊕©

moderate¹

Only one trial assessed

this comparison

Quality of life See comment See comment Not est imable - See comment Not measured in the

trial

Return to previous ac-

tivities - Resumption of

work (days)

Mean time to return

to previous act ivit ies in

the control group was

15.05 days

Mean time to return

to previous act ivit ies

(days) - resumption of

work in the intervent ion

group was 1.95 weeks

higher (2.18 lower to 6.

08 higher)

MD 1.95 days (-2.18 to

6.08)

101 (1 study) ⊕⊕⊕©

moderate¹

* The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% conf idence interval) is

based on the assumed risk in the comparison group and the relative effect of the intervent ion (and its 95%CI).

CI: conf idence interval; MD: mean dif ference; RR: risk rat io; VAS: visual analogue scale.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

¹ We downgraded the evidence one level for imprecision given the wide conf idence interval and that the available data were

f rom only one trial.
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D I S C U S S I O N

Summary of main results

Whilst there are several options for conservative treatment for mid-

dle third clavicle fractures, we found only four RCTs (416 partici-

pants) that met our inclusion criteria. Summary of findings for the

main comparison presents a summary of the evidence for figure-

of-eight bandage compared with arm sling for people, mainly peo-

ple (aged 14 years or over) with acute clavicle fractures. Very low

quality evidence from three trials (Andersen 1987a; Ersen 2015;

Hoofwijk 1988) comparing the figure-of-eight bandage with an

arm sling found no evidence of between group differences in all

the main outcomes. Overall, however, the available evidence from

these three trials did not allow definitive conclusions about which

intervention is better. Summary of findings 2 presents a summary

of the evidence for low-intensity pulsed ultrasound compared with

placebo for adults with acute clavicle fractures. Moderate quality

evidence from the fourth trial (Lubbert 2008) provided no evi-

dence that application of therapeutic ultrasound influences recov-

ery, including clinical fracture healing, or affects outcome after

clavicle fractures.

Overall completeness and applicability of
evidence

The search strategy for this review was designed, within reason,

to locate all possible relevant trials. It included key electronic

databases, including clinical trials registers, and contact with ex-

perts in the field. We included only RCTs or quasi-RCTs in this

review to restrict the possible selection bias.

We included four trials in this review. The included trials were

not sufficient to evaluate the relative effectiveness of different con-

servative treatments for middle third clavicle fractures; this is at-

tributable to the lack of available data, including ’missing’ data

that were irretrievable. Three trials compared figure-of-eight ban-

dage versus arm sling (Andersen 1987a; Ersen 2015; Hoofwijk

1988). Two were conducted in the 1980s and missing data were

not recorded (Andersen 1987a; Hoofwijk 1988). The evidence

from the most recent trial that compared figure-of-eight bandage

versus arm sling is not robust due to the risk of bias and small

size (Ersen 2015). Historically, more than 200 different “devices”,

including bandages, have been reported for the conservative treat-

ment of middle third clavicle fractures (Lester 1929). However,

as shown in two surveys, the comparison of the figure-of-eight

bandage versus the arm sling as tested in the three trials is relevant

to current practice (Heuer 2014; Pieske 2008).

The trial that evaluated the effectiveness of therapeutic ultrasound

treatment (LIPUS) found no differences between the experimental

and control groups for the recorded outcomes (Lubbert 2008).

In accordance with the planning of this review, three included trials

assessed adolescents and adults (Andersen 1987a; Ersen 2015;

Hoofwijk 1988), and one trial assessed participants aged over 18

years (Lubbert 2008); however, with the data available we could

not develop any subgroup analyses evaluating any association of

age, skeletal maturity, fracture type or fracture displacement with

outcome.

Quality of the evidence

All three trials comparing figure-of-eight bandage versus arm sling

were at high risk of bias and individually underpowered. Addi-

tionally, two studies were conducted in the 1980s, when reporting

and reporting standards were poorly developed and validated out-

come measures of shoulder function were not available (Andersen

1987a; Hoofwijk 1988). We judged the quality of the evidence

from this comparison to be very low; this reflects the downgrading

by two levels because of the high risk of bias, and by one level

because of imprecision reflecting the insufficiency of the data (of-

ten from one trial only) or inconsistency reflecting considerable

heterogeneity for the pain at two weeks outcome. This means that

we are very uncertain about the estimates of effect.

Lubbert 2008 was assessed at low risk of bias, where our judgement

of the high risk of selective reporting bias reflected the absence of

reporting of shoulder function. Despite being a multicentre study,

it lacked power to determine if therapeutic ultrasound is a benefi-

cial intervention after clavicle fracture. Thus, we downgraded our

assessment of the quality of the evidence by one level for impreci-

sion. The resulting judgement of moderate quality means that we

think that further research is likely to have an important impact

on our confidence in the estimate of effect and may change the

estimate.

Potential biases in the review process

This review was conducted following the criteria and methods set

out in a published protocol (Lenza 2008). It is possible but unlikely

that we have missed potentially eligible trials. Our search strategy

has been maintained and updated by the contact author (ML).

The databases searched included LILACS, which captures studies

from Latin America. Chinese studies reach the Cochrane Central

Register of Controlled Trials through the Chinese Cochrane Cen-

tre.

We approached the authors of our included studies. We received

unpublished data for two trials: numbers of participants, mean

and standard deviations of all continuous endpoints and numbers

of participants and number of events of all dichotomous endpoints

for Ersen 2015; and standard deviations for Lubbert 2008. The

missing data from Hoofwijk 1988 were no longer available. Au-

thors of unpublished trials have been contacted with requests for

information and trial reports.
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Agreements and disagreements with other
studies or reviews

We found one published review (Zlowodzki 2005) that assessed

interventions to treat clavicle fractures and our results on effec-

tiveness of conservative interventions are consistent with this re-

view. However, our review adds consistent information for current

clinical practice: we applied more rigorous methodology, restrict-

ing the included studies to RCTs or quasi-RCTs, and performed a

broader literature search that included non-English literature. We

also plan future updates in the light of new evidence.

Two recent systematic reviews concluded that the evidence of ef-

fectiveness of therapeutic ultrasound for treating acute fractures in

adults is moderate to very low in quality and is insufficient to sup-

port the routine use of this intervention in current clinical practice

(Busse 2009; Griffin 2014).

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Despite the high incidence of middle third clavicle, very few RCTs

or quasi-RCTs have examined their relative effectiveness of treat-

ment. There is insufficient evidence from three trials to establish

the relative effects on final functional outcome of the figure-of-

eight bandage and an arm sling, although the bandage may be

associated with more early pain and discomfort during use. Cur-

rently, based on the results of one underpowered trial, there is

no evidence of enhanced recovery (specifically accelerated, clini-

cally determined fracture healing) to support the use of therapeu-

tic ultrasound treatment for these fractures. Health professionals

involved in managing these injuries should continue to manage

patients with midshaft clavicle fractures using established tech-

niques, taking into consideration the nature of the fracture, their

own experience and the circumstances of the patient.

Implications for research

RCTs of conservative methods of treatment, including further tri-

als comparing contemporary conservative interventions, such as

an arm sling versus the figure-of-eight bandage for clavicle frac-

tures, are warranted. These should meet current standards for the

planning, conduct and reporting of RCTs, and be adequately pow-

ered. It would be useful if randomisation was stratified by skeletal

maturity and the data from adult and adolescent subgroups were

reported separately. Validated health-related quality of life, pain

and shoulder function tests should be used as outcome measures.

Ideally, these should be patient-reported measures of function val-

idated for people with clavicle fracture.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [author-defined order]

Andersen 1987a

Methods Study design: RCT

Duration of the study: June 1981 to September 1982

Protocol was published before recruitment of patients: not reported

Details of trial registration: not reported

Intention-to-treat analysis: Likely, but outcome data for participants who had with-

drawn from the trial or were lost to follow-up were not presented

Funding sources: not reported

Participants Location: Denmark

Number of participants assigned: 79 (49 figure-of-eight bandage group; 34 arm sling

group)

Number of participants assessed: 61 (34 figure-of-eight bandage group; 27 arm sling

group)

Inclusion criteria:

• People with middle third clavicle fractures

• Aged > 13 years

• Patient informed consent

Exclusion criteria:

• Perforation of the skin or primary neurovascular symptoms

Age (median; range):

• Figure-of-eight bandage group: 19; 14 to 81 years

• Arm sling group: 19; 14 to 66 years

Gender: not reported

Side of injury: not reported

Classification of injury: not reported, just fracture types (2 fragments, 1 intermediary

fragment and 2 or more intermediary fragments) and fracture dislocations (undisplaced,

minor displacement, major displacement)

Interventions Timing of intervention: after diagnosis

Intervention 1 (figure-of-eight bandage):

• After 2 days, and 1 and 2 weeks, this method was checked and adjusted by

participant’s own general practitioner. This immobilisation was used for 3 weeks. All

participants were stimulated to move the shoulder as soon as possible

Intervention 2 (arm sling):

• Simple sling was used only as long as the patient felt a need for it. All participants

were stimulated to move the shoulder as soon as possible

Rehabilitation: not reported

Any co-interventions: not reported

Outcomes Length of follow-up:

The figure-of-eight group lasted a median interval of 12 weeks (10 to 16) and the sling

group lasted a median interval of 13 weeks (10 to 17); the figure-of-eight group also was

assessed at 2 days, 1 and 2 weeks

Loss of follow-up: 18 participants lost to follow-up:
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Andersen 1987a (Continued)

Figure-of-eight bandage group - 11 participants lost to follow-up:

• Refused bandage (1 participant)

• Bandage removal (1 participant)

• DVT (1 participant)

• Fracture displacement (2 participants)

• Defaulted the follow-up examination (6 participants)

Arm sling group - two seven participants lost to follow-up:

• Patient confined to bed for 5 weeks (1 participant)

• Treatment with Velpeau for 1 week (1 participant)

• Patient suffered hemiplegia (1 participant)

• Defaulted on follow-up examination (4 participants)

Primary outcomes:

• Shoulder function; this was assessed using a non-validated score

• Pain: use of analgesics and duration of pain

Secondary outcomes:

• Adverse events: deformity at fracture site, skin problems, neurovascular

symptoms, impairment of shoulder motion, weakness of shoulder muscles, pain from

movement and tenderness of fracture site; other complications (not specified)

• Radiographic outcomes: healing of fracture, amount of callus and displacement

• Patient satisfaction with type of treatment

• Other outcomes: duration of bandaging, discomfort from treatment, severity of

discomfort, duration of discomfort, number of visits to general practitioner, duration

of functional impairment, duration of sick leave/disablement

Notes The outcomes were evaluated by a non-validated scoring system

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Random numbers table was used

Allocation concealment (selection bias) Unclear risk Details to ascertain that allocation was con-

cealed were not provided

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and personnel were not

blinded

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Outcomes assessors were not blinded

Incomplete outcome data (attrition bias)

All outcomes

High risk Less than 80% of participants completed

the follow-up (23% of withdrawals)
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Andersen 1987a (Continued)

Selective reporting (reporting bias) High risk The authors used non-validated scores to

assess function and pain; treatment failure

was not reported

Other bias Unclear risk Insufficient information to permit judge-

ment

Ersen 2015

Methods Study design: RCT

Duration of the study: August 2012 and September 2013

Protocol was published before recruitment of patients: not reported

Details of trial registration: not reported

Intention-to-treat analysis: Likely, but outcome data for participants who had with-

drawn from the trial or were lost to follow-up were not presented

Funding sources: the authors reported that no benefits in any form were received or

will be received from a commercial party related directly or indirectly to the subject of

this article

Participants Location: Istanbul, Turkey

Number of participants assigned: 60 (30 figure-of-eight bandage group; 30 arm sling

group)

Number of participants assessed: 51 (23 figure-of-eight bandage group; 28 arm sling

group)

Inclusion criteria:

• Participants with an isolated, mid-shaft clavicular fracture

• Acute fracture (presented on the day of injury)

• Aged ≥ 15 years

Exclusion criteria:

• Participants with fractures of other parts of the clavicle

• Pathological fracture

• Open fracture

• Polytrauma

• Presentation delayed beyond 24 hours post injury

Age (mean; range):

• Figure-of-eight bandage group: 28.7; 15 to 72 years

• Arm sling group: 33.5; 16 to 75 years

Gender (male/female):

• Figure-of-eight bandage group: 19/4

• Arm sling group: 22/6

Side of injury (dominant/non-dominant):

• Figure-of-eight bandage group: 13/10

• Arm sling group: 15/13

Classification of injury (displaced/not displaced):

• Figure-of-eight bandage group: 15/8

• Arm sling group: 18/10
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Ersen 2015 (Continued)

Interventions Timing of intervention: All participants were assessed on the day of injury

Intervention 1 (figure-of-eight bandage):

• Patients and relatives of those in the figure of eight bandage were educated on

how to tighten the bandage when it loosened. The patients were free to use their arms.

Intervention 2 (arm sling):

• The upper limb was immobilised in internal rotation with the sling for three

weeks.

Rehabilitation: not reported

Any co-interventions: not reported

Outcomes Length of follow-up:

• Total follow-up was (mean; range): 8.2 / 6 to 12 months

• Participants were evaluated at the next day (day one), and on days 3, 7, 14 and 21

for pain. Anteroposterior (AP) radiographs were assessed at weeks 4, 8 and 12 and the

time to union

Loss of follow-up: nine participants lost to follow-up:

Figure-of-eight bandage group - seven participants lost to follow-up:

• Unable to come to the hospital (3 participants)

• Discontinued intervention (3 participants)

• Not followed the study protocol (1 participant)

Arm sling group - two participants lost to follow-up:

• Unable to come to the hospital (1 participant)

• Discontinued intervention (1 participant)

Primary outcomes:

• Function or disability measured by Constant and American Shoulder and Elbow

Surgeons scores

• Pain evaluated by VAS from 0 to 10 (no pain to worst pain)

• Failure of treatment measured

Secondary outcomes:

• Clinical fracture radiographic union

• Adverse events, measured by:

◦ Radiological shortening

◦ Discomfort with the use of immobilisation

• Return to previous activities (work and school), including time to return

• Patient satisfaction with method of treatment

Notes We found some data discrepancies between text and tables of paper - all data were checked

by authors’ via email. This confirmed the denominators at follow-up were 23 figure-of-

eight bandages and 28 arm slings

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk The authors employed non-stratified ran-

domisation in blocks of two using the

sealed envelope method, so when one pa-

tient had chosen an envelope, the next pa-

tient would be allocated to a group accord-
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Ersen 2015 (Continued)

ing to the remaining envelope of the pair

Allocation concealment (selection bias) High risk Allocation was not concealed

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and personnel were not

blinded

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Outcomes assessors were not blinded

Incomplete outcome data (attrition bias)

All outcomes

High risk Only 82% of participants completed the

follow-up. Missing outcome data were not

balanced in numbers across intervention

groups; more participants in the figure-of-

eight group were lost to follow-up at 12

months; (2/30 (6.7%) in sling group vs. 7/

30 (23.3%) in figure-of-eight group). This

may have overestimated the benefits of sling

Selective reporting (reporting bias) High risk The study protocol was not available. Func-

tion or disability was measured by validated

scores, however, only at the end of follow-

up that raged by 6 to 12 months - the au-

thors did not report functional outcomes

at each time point

Other bias High risk The results were published in imprecise for-

mat. We found some data discrepancies be-

tween text and tables of paper

Hoofwijk 1988

Methods Study design: RCT

Duration of the study: December 1983 to May 1987

Protocol was published before recruitment of patients: not reported

Details of trial registration: not reported

Intention-to-treat analysis: Likely, but outcome data for participants who had with-

drawn from the trial or were lost to follow-up were not presented

Funding sources: not reported

Participants Location: Department of Surgery, Saint Elisabeth Hospital, Tilburg, The Netherlands

Number of participants assigned: 157 (78 figure-of-eight bandage group; 79 arm sling

group)

Number of participants assessed: 152 (74 figure-of-eight bandage group; 78 arm sling

group)

Inclusion criteria:
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Hoofwijk 1988 (Continued)

• People with middle third clavicle fractures and outpatient treatment

• Aged > 14 years

• Agreement of the patient

Exclusion criteria:

• People with re-fractures

• Open fractures

• Concomitant injuries of vessels or nerves or on the same extremity

Age (mean; SD):

• Figure-of-eight bandage group: 24.4; 12.5 years

• Arm sling group: 25.4; 14.5 years

Gender (male/female):

• Figure-of-eight bandage group: 56/22

• Arm sling group: 57/22

Side (left/right): 85/72

Classification of injury: not specified, just fracture displacement (undisplaced and dis-

placement) and multiple fragment fractures (with or without shortening)

Interventions Timing of intervention: after diagnosis

Intervention 1 (figure-of-eight bandage): details not reported

Intervention 2 (arm sling): details not reported

Rehabilitation: not reported

Any co-interventions: not reported

Outcomes Length of follow-up:

• Total follow-up was (mean; range): 10; 6 to 36 months

• Follow-up was conducted on the first and third day after the accident, after 1, 2

and 3 weeks, and after at least 6 months

Loss of follow-up: five participants lost to follow-up:

Figure-of-eight bandage group - four participants lost to follow-up:

• Unable to come to the hospital (4 participants)

Arm sling group - one participant lost to follow-up:

• Unable to come to the hospital (1 participant)

Primary outcomes:

• Shoulder function, evaluated using a non-validated score

• Pain: VAS from zero to 10 (best to worst) at 1.8 and 15 days and analgesic

consumption

Secondary outcomes:

• Clinical healing (time to consolidation): consolidation clinically

• Adverse events: poor cosmetic appearance, radiographic outcomes reported

(shortening and displacement post fracture union) but participant numbers not

available for these

• Return to school or work and sports activities

Notes Nine participants - all without complications - refused x-rays at final follow-up. Partic-

ipant numbers for each intervention were not known despite contacting the authors;

thus we have used the numbers available at follow-up for denominators

Risk of bias
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Hoofwijk 1988 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Insufficient information about the se-

quence generation process to permit judge-

ment

Allocation concealment (selection bias) Unclear risk Participants were randomised to the 2 treat-

ment groups by opening of pre-numbered

envelopes; however, details to ascertain that

allocation was concealed were not provided

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Participants and personnel were not

blinded

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Outcomes assessors were not blinded

Incomplete outcome data (attrition bias)

All outcomes

Low risk More than 80% of participants completed

the follow-up, missing outcomes data were

balanced in number across intervention

groups and an intention-to-treat analysis

was likely, but outcome data for partici-

pants who had withdrawn from the trial or

were lost to follow-up were not presented

Selective reporting (reporting bias) High risk The authors used non-validated scores to

assess function and treatment failure was

not reported

Other bias Unclear risk Insufficient information to permit judge-

ment

Lubbert 2008

Methods Study design: multicentre, double-blind RCT

Duration of the study: March 2001 and December 2003

Protocol was published before recruitment of patients: not reported

Details of trial registration: not reported

Intention-to-treat analysis: Likely, but data of those patients who withdrew could not

be collected

Funding sources: data collection and data analysis were supported by a financial grant

from Smith and Nephew Inc, Memphis, USA. Transducers (placebo and active) were

provided free of cost. No author had any financial or personal relationships with people

or organisations that could inappropriately influence their work
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Lubbert 2008 (Continued)

Participants Location: 6 hospitals in the Netherlands participated in the study (Meander Medical

Centre, Amersfoort; Onze Lieve Vrouwen Gasthuis Hospital, Amsterdam; Reinier de

Graaf Hospital, Delft; Saint Antonius Hospital, Nieuwegein; Diakonessen Hospital,

Utrecht; University Medical Centre Utrecht, Utrecht)

Number of participants assigned: 120 (61 LIPUS; 59 control (placebo))

Number of participants assessed: 101 (52 LIPUS; 49 control (placebo))

Inclusion criteria:

• People with middle third clavicle fractures

• Acute fracture (< 5 days)

• Aged ≥ 18 years

• Monotrauma

• Understanding of Dutch language and written informed consent

Exclusion criteria:

• Aged < 18 years

• Multiple trauma

• Re-fracture

• Pathological fracture

• Open fracture or imminent skin perforation

• Metaphysis fracture

• No possibilities for follow-up

*Age (mean/SD):

• LIPUS: 37.7; 12.9

• Control (placebo): 36.9; 12.3

Gender (male/female):

• LIPUS: 46/6

• Control (placebo): 39/10

Side (left/right):

• LIPUS: 32/20

• Control (placebo): 22/27

Classification of injury: AO system (A1, A2, A3, B1, B2, B3, C1, C2, C3)

Interventions Timing of intervention: up to 5 days after the diagnosis

Intervention 1 (LIPUS: low-intensity pulsed ultrasound):

• LIPUS delivers an ultrasound signal intensity of 30 mW/cm² SATA, with a burst

width of 200 µs in 1.5 MHz sine waves, pulsed at 1 kHz

Intervention 2 (placebo):

• Control (placebo): transducers produced no signal, but showed similar messages

on the display screen and could not be distinguished from active transducers

Duration of treatment (mean): LIPUS = 25.38 days; control (placebo) = 24.43 days

(mean difference 0.95, 95% CI -3.72 to +1.81, P = 0.49)

Rehabilitation: it was not done

All participants were treated with passive support for their own convenience. Free arm

movements within pain range were allowed from day 1

Any co-interventions: not reported

Outcomes Length of follow-up:

• Length of follow-up (mean): LIPUS 29.6 months and placebo 30.1 months,

ranged between 12 and 43 months*

• All participants were seen in the outpatient clinic approximately 1 week after
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Lubbert 2008 (Continued)

starting the treatment and again roughly 2, 4, 6 and 8 weeks after trauma

Loss of follow-up: 9 participants lost to follow-up:

LIPUS group - nine participants lost to follow-up:

• Diary not completely filled (9 participants)

Control (placebo) group - 10 participant lost to follow-up:

• Diary not completely filled (7 participants)

• Transducer failure (3 participants)

Primary outcomes:

• Pain: VAS from zero to 10 (best to worst) and analgesics consumption

• Treatment failure

Secondary outcomes:

• Clinical healing (time to consolidation)

• Adverse events: skin irritation (other “minor adverse side effects” not enumerated)

• Time to return to household activities, work and sport

Notes *Data assessed by personal contact with the authors

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Block randomisation was used

Allocation concealment (selection bias) Low risk Double-blind, randomised, placebo-con-

trolled trial

Each participating hospital was delivered

consecutive numbered transducers in packs

of 4 (2 LIPUS and 2 placebos)

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk Participants and personnel were blinded

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Outcomes assessors were blinded

Incomplete outcome data (attrition bias)

All outcomes

Low risk More than 80% of participants completed

the follow-up, missing outcomes data were

balanced in number across intervention

groups, and an intention-to-treat analysis

was reported for the primary outcomes;

however, data for those patients who with-

drew were not reported

Selective reporting (reporting bias) High risk The study protocol is not available and

function and/or disability were not evalu-

ated using a validated score
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Lubbert 2008 (Continued)

Other bias Low risk The study appears to be free of other

sources of bias

<: less than

>: more than

≥: more or equal to

AO: Arbeitsgemeinschaft für Osteosynthesefragen

CI: confidence interval

DVT: deep-venous thrombosis

ITT: intention-to-treat

LIPUS: low-intensity pulsed ultrasound

kHz: kilohertz

MHz: megahertz

mW/cm²: milliWatt per square centimetre

µs: microsecond

RCT: randomised controlled trial

SATA: spatial average, temporal average

VAS: visual analogue scale

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bajuri 2011 This was a prospective cohort study

Roberti 2008 This study, which was registered in the Netherlands trial register, was listed as an ongoing trial in the first version

of the review. It planned to compare Kinesio® tape plus sling versus sling alone, with a start date of October

2008 and end date October 2010. However, the contact author reported that for a variety of reasons the trial was

ended and no data are available

Talbot 2008 This study, logged in the National Research Register (UK), was intended to be a randomised trial of shoulder

brace versus arm sling in 100 adults with isolated closed middle third clavicle fractures. It was planned to start in

April 2002; however, the contact author indicated that for a variety of reasons this study never took place

Thompson 2005 Not RCT or quasi-RCT
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Characteristics of ongoing studies [ordered by study ID]

NCT02398006

Trial name or title Figure-of-eight bandage versus arm sling for treating middle third clavicle fractures in adults: a randomised

controlled trial

Methods Study design: parallel randomised controlled trial

Random sequence generation: participants will be randomised according to computer generated randomi-

sation

Allocation concealment: by sealed opaque envelope

Masking: open label

Participants Location: São Paulo, Brazil

Target sample size: 110 participants

Inclusion criteria:

• Adults aged between 18 and 65 years with middle third clavicle fracture

• Acute fracture (< 10 days), comprising all types of middle third clavicle fractures (non-displaced and

displaced fractures)

• No medical contraindication to proposed methods of immobilisation

• Understanding of Portuguese language and written informed consent

Exclusion criteria:

• Pathological fracture

• Open fracture

• Neurovascular injury on physical examination

• Associated head injury (Glasgow Coma Scale score < 12),·Ipsilateral upper limb fractures and/or

dislocation (except hand and fingers)

• History of frozen shoulder

• Previous disease in the limb that could influence the results (e.g. rheumatoid arthritis),· Inability to

comply with follow-up (inability to read or complete forms)

Interventions Intervention 1: figure-of-eight bandage

Intervention 2: arm sling

Outcomes Outcomes: function or disability measured by: DASH questionnaire and UCLA score; pain measured by VAS;

failure of treatment; adverse events measured by: a) cosmetic results: perception of deformity or asymmetry

(dichotomous data); b) asymptomatic nonunion (i.e. the fracture has not radiographically healed, although

pain is absent); c) stiffness/restriction of the shoulder movement (compared with contralateral side); and

numbers returning to previous activities

Timing of outcomes measurement: 12 months

Starting date Main ID: NCT02398006

Date of registration: 12 March 2015

Last refreshed on: 19 March 2015

Date of first enrolment: January 2016

Status: recruiting

Contact information Name: Dr Mario Lenza

Address: Hospital Israelita Albert Einstein - Avenida Albert Einstein, 627/701 - Jardim Leonor - CEP: 05652-

900 - São Paulo, SP, Brazil

Telephone: 55 11 21511444
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NCT02398006 (Continued)

Email: mario.lenza@einstein.br

Affiliation: Hospital Israelita Albert Einstein

Notes A published protocol for this trial is available (Lenza 2016)

DASH: Disability of the Arm, Shoulder and Hand questionnaire

UCLA: University of California, Los Angeles

VAS: visual analog score
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D A T A A N D A N A L Y S E S

Comparison 1. Figure-of-eight bandage versus arm sling

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Shoulder function 1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

1.1 Constant score (at end of

follow-up: 6 - 12 months)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

1.2 ASES score (at end of

follow-up: 6 - 12 months)

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

2 Shoulder function: number

of participants with ’good

function’

1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3 Pain: visual analogue scale (0 (no

pain) to 10 (worst pain))

2 Mean Difference (IV, Random, 95% CI) Subtotals only

3.1 Pain on 1st day 2 203 Mean Difference (IV, Random, 95% CI) 0.63 [-0.57, 1.83]

3.2 Pain on 1st week 2 203 Mean Difference (IV, Random, 95% CI) 0.20 [-0.32, 0.73]

3.3 Pain on 2nd week 2 203 Mean Difference (IV, Random, 95% CI) 0.43 [-0.35, 1.21]

3.4 Pain on 3rd week 1 51 Mean Difference (IV, Random, 95% CI) 0.10 [-0.21, 0.41]

4 Pain: duration of painkiller

consumption (days)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Clinical healing: time to clinical

fracture consolidation (weeks)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6 Adverse event 3 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

6.1 Poor cosmetic appearance

post fracture healing

1 152 Risk Ratio (M-H, Fixed, 95% CI) 1.32 [0.55, 3.16]

6.2 Change in allocated

treatment due to pain and

discomfort

1 79 Risk Ratio (M-H, Fixed, 95% CI) 3.02 [0.35, 25.83]

6.3 Worsened fracture

position on healing

1 61 Risk Ratio (M-H, Fixed, 95% CI) 0.60 [0.15, 2.44]

6.4 Shortening > 15 mm 1 51 Risk Ratio (M-H, Fixed, 95% CI) 1.01 [0.35, 2.90]

6.5 Non-union 3 264 Risk Ratio (M-H, Fixed, 95% CI) 9.48 [0.52, 173.09]

6.6 Permanent pain at mean

10 months

1 152 Risk Ratio (M-H, Fixed, 95% CI) 9.48 [0.52, 173.09]

7 Time to return to previous

activities (weeks)

2 Mean Difference (IV, Fixed, 95% CI) Subtotals only

7.1 Resumption of school/

work

2 176 Mean Difference (IV, Fixed, 95% CI) -0.12 [-0.69, 0.45]

7.2 Resumption of sports

activities

1 104 Mean Difference (IV, Fixed, 95% CI) -0.60 [-1.48, 0.28]

8 Patient dissatisfaction with

course of treatment

2 112 Risk Ratio (M-H, Fixed, 95% CI) 2.73 [1.03, 7.23]
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Comparison 2. Low-intensity pulsed ultrasound versus placebo

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Pain: visual analogue scale (0 (no

pain) to 10 (worst pain))

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

2 Pain: number of painkillers

(tablets/28 days)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

3 Treatment failure 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

3.1 Number who had surgical

procedure

1 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

4 Clinical healing: time to clinical

fracture consolidation (days)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

5 Adverse events: skin irritation 1 Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

6 Time to return to previous

activities (days)

1 Mean Difference (IV, Fixed, 95% CI) Totals not selected

6.1 Resumption of household

activities

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.2 Resumption of

professional work

1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

6.3 Resumption of sport 1 Mean Difference (IV, Fixed, 95% CI) 0.0 [0.0, 0.0]

W H A T ’ S N E W

Date Event Description

1 November 2016 New search has been performed In this update, published in 2016; the following

changes were made:

1. The Background was updated, which included the

addition of the new section on ’How the intervention

might work’.

2. The search was updated to January 2016.

3. Two new studies were identified. Of these, one was

included and one is an ongoing study.

4. Further modifications were made to ’Types of out-

come measures’.

5. Summary of findings tables were generated.

1 November 2016 New citation required but conclusions have not

changed

Changes were made to the authorship of the review.
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H I S T O R Y

Date Event Description

29 May 2014 New citation required but conclusions have not changed No new included studies. Conclusion not changed.

29 May 2014 New search has been performed This update included:

1. A search update to January 2014 that resulted in

the identification of one new trial, which was excluded.

2. Restructuring of the ’Types of outcome measures’

section for consistency with another more recent

review on these fractures.

3. Updated methodology, including assessment of

risk of bias and use of GRADE for assessment of the

quality of the evidence.

27 March 2008 Amended Converted to new review format.

C O N T R I B U T I O N S O F A U T H O R S

For this version of this review, Mário Lenza contacted the authors of eligible trials for additional information and entered data into

RevMan. Both authors performed trial selection, risk of bias assessment and data extraction. Both authors commented on and approved

the final version of the review. Mário Lenza is the guarantor of the review.

D E C L A R A T I O N S O F I N T E R E S T

Mário Lenza: none known

Flávio Faloppa: none known

S O U R C E S O F S U P P O R T

Internal sources

• Universidade Federal de São Paulo, Brazil.

• Coordenação de Aperfeiçoamento de Pessoal de Nível Superior, Brazil.

• The University of Manchester, UK.

• Hospital Israelita Albert Einstein, Brazil.
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External sources

• No sources of support supplied

D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

In this update (2016), we made the following further changes from our published protocol.

• We clarified that the first outcome was ’shoulder function’ rather than a less specific ’function or disability’.

• We modified the outcome ’patient satisfaction with method of treatment’ to ’patient dissatisfaction with method of treatment’,

and added in ’patient preference and adherence to treatment’; see Types of outcome measures.

In the previous update (2014), we made the following changes from our published protocol.

• We adjusted the outcomes to accord with the our most current review on these fractures (Lenza 2013) but modified these to a)

add in ’clinical healing’; b) adjust the adverse events including removal of surgery-related complications, and c) add in ’patient

dissatisfaction with method of treatment’; see Types of outcome measures.

• To search for ongoing and recently completed trials, we included the WHO International Clinical Trial Registry.

• We assessed risk of bias and used the GRADE approach to assess the quality of evidence related to each of the key outcomes

listed in the Types of outcome measures.

• We listed three potential subgroups, should data become available for subgroup analysis in future.

I N D E X T E R M S

Medical Subject Headings (MeSH)

Bandages [∗adverse effects]; Clavicle [∗injuries]; Conservative Treatment [adverse effects; ∗methods]; Fractures, Bone [∗therapy]; Im-

mobilization [∗methods]; Pain Measurement; Randomized Controlled Trials as Topic; Ultrasonic Therapy [∗methods]

MeSH check words

Adolescent; Adult; Aged; Aged, 80 and over; Humans; Middle Aged; Young Adult
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