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Aims: Extra-articular fifth metacarpal fractures are treated opera- 

tively and non-operatively without consensus. We aim to establish 

whether there are differences in patient-reported outcome, objec- 

tive clinical outcome and adverse events for skeletally mature pa- 

tients with closed extra-articular fractures of the 5th metacarpal 

that are treated operatively versus non-operatively. 
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Patients: Skeletally mature patients with closed, extra-articular 5th 

metacarpal fractures. 

Methods: A systematic review and meta-analysis of randomised 

controlled trials using methodology adapted from the Cochrane 

Handbook for Systematic Review of Interventions and compliant 

with the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses. (PROSPERO CRD42018091633) 

Results: Two trials of 5th metacarpal neck fractures met the in- 

clusion criteria and were included in the final pooled analysis 

( n = 125). There were no significant differences in patient-reported, 

objective clinical or radiographic outcomes between the operative 

and non-operative groups at 12 months. Operatively managed pa- 

tients reported greater time off work and were more likely to suffer 

an adverse event. 

Conclusion: Existing trial data is limited and inconclusive in terms 

of patient-reported outcome measures. Given that there remains 

wide variation in the treatment of these common injuries around 

the world, there is a need for further high-quality evidence to 

guide clinical practice. 

© 2019 The Author(s). Published by Elsevier Ltd on behalf of 

British Association of Plastic, Reconstructive and Aesthetic 

Surgeons. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

Metacarpal fractures are among the most common upper extremity injuries in adults, representing 

10% of all bony injuries. 1 A study of a UK population found an annual incidence of 280 per 10 0,0 0 0

for hand fractures. 2 The mean age for sustaining these injuries is 31.5 years old in European pop-

ulations. 2,3 Fifth metacarpal fractures are the most commonly injured metacarpal, representing 20% 

of all hand fractures and occurring mostly in the young, working population. 4 Some fifth metacarpal

fracture patterns can cause functional detriment, including weakened 5th finger grip initiation and 

reduced active motion at the 5th MCPJ. 4 This leads to diminished hand function and economic con-

sequences through days off work. 5,6 Conversely, many 5th metacarpal fractures can be managed non- 

operatively with minimal intervention resulting in excellent long-term outcomes. 6,7 

Open 5th metacarpal fractures almost always need operative management and are therefore not 

subject to discourse regarding non-operative intervention. Amongst closed injuries, operative treat- 

ment is generally indicated for intra-articular fractures. Fixation of intra-articular 5th metacarpal frac- 

tures is purported to restore congruency of the joint surfaces, restoring movement at the joint and

preventing further joint destruction and osteoarthritis. For extra-articular 5th metacarpal fractures, the 

indications are more uncertain and generally include sufficient deformity, instability and/or shorten- 

ing of the metacarpal to warrant surgical intervention. Operative techniques include closed reduction 

and percutaneous fixation with Kirschner wires (K-wires), or open reduction and internal fixation us- 

ing K-wires, plates and screws. There is no consensus on the indications for surgery or best operative

management for extra-articular 5th metacarpal fractures. 7 

There is a trend to non-operative management of extra-articular 5th metacarpal fractures. Good 

functional and objective clinical results are reported in the literature. 6–12 A Cochrane systematic re-

view of non-operative treatments found a lack of evidence to support one particular therapy over

another. 6 Operative intervention has progressed and closed reduction and stabilization with Kirschner 

wires (K-wires) with a variety of techniques is probably the most commonly adopted technique. 7,13,14 

This systematic review aims to provide a comprehensive assessment of the randomized trial evidence 

for operative versus non-operative treatment of closed extra-articular fractures of the 5th metacarpal. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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eview question 

Is there a difference in patient-reported outcome, objective clinical outcome and adverse events for

keletally mature patients with closed extra-articular fractures of the 5th metacarpal that are treated

peratively versus non-operatively? 

im 

To establish the best treatment for adult patients with closed extra-articular 5th metacarpal frac-

ures. 

bjectives 

1. To evaluate the quality of the literature assessing the difference between operative and non-

operative treatment of closed extra-articular 5th metacarpal fractures in skeletally mature patients.

2. To determine any difference in outcomes as a result of operative versus non-operative management

of closed extra-articular 5th metacarpal fractures. 

ethods 

We performed a systematic review using methodology adapted from the Cochrane Handbook for

ystematic Review of Interventions and with regard to the Preferred Reporting Items for Systematic

eviews and Meta-Analyses (PRISMA) statement. 15,16 

earch strategy 

Search terms were used to build two search strategies for each database: a text-term strategy and

 database specific MeSH term strategy. These search strategies were uploaded prospectively onto

he PROPERO record (CRD42018091633). No date or language limits were applied. We applied the

earch strategy to the following bibliographic databases using the NHS Evidence Search engine: MED-

INE and EMBASE provided by Ovid, The Cochrane Central Register of Controlled Trials (CENTRAL) and

INAHL provided by the NICE Healthcare Databases Advanced Search (HDAS) interface. Searches were

un on 20th March 2018 and included all records from database inception to that date: MEDLINE

1946- March 2018), EMBASE (1974- March 2018), CINAHL (1981- March 2018). The reference list of

ncluded articles were hand searched for further relevant publications. EndNote version X8 (Thomas

euters, New York City, NY, USA) was used to combine and organise the text term and MeSH term

earches from each database and then to filter duplicate articles. Grey literature was searched at the

ime of the primary search via Google Scholar. A study attrition chart was built to display the results

f the search strategy and subsequent screening process in accordance with the PRISMA statement

 Figure 1 ). 

tudy eligibility 

The inclusion and exclusion criteria were set out during protocol development. Studies were

ncluded if they evaluated skeletally mature patients with an extra-articular fracture of the 5th

etacarpal receiving operative intervention of any kind directly compared with non-operative in-

ervention of any kind. Studies were excluded if they included patients with more than one hand

racture, open fractures or pathological fractures and did not directly compare operative versus non-

perative management. 

Outcome data were extracted at the following time points: baseline, 1 week, 6 weeks, 3 months

nd 12 months post-injury where available. The primary outcome for this review was a patient-

eported outcome measure (PROM). Secondary outcomes for this review were: 1. objective functional

ssessment such as Total active mobilisation (TAM) and other measures of stiffness, grip strength and
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Figure 1. PRISMA flow chart of study attrition. 

 

 

range of motion at 5th metacarpo-phalangeal joint; 2. Radiological outcomes, such as change in frac-

ture angulation; 3. Adverse events, including infection, mal-union, non-union and osteomyelitis. Only 

prospective randomized or quasi-randomised controlled clinical trials (RCTs) were included. 

Data extraction 

From the title, abstract or descriptor, two authors (JCRW, HC) independently screened abstracts to 

identify potential studies for review, using a pre-specified checklist of the criteria for inclusion. The
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ayyan QCRI Tool was used to perform parallel, blinded screening of abstracts. 17 Disagreements were

esolved by discussion and by referral to a third review author where required (DF). If data were not

mmediately available for extraction then the authors of the study were contacted by email with a

equest for unpublished data. 

uality assessment 

The review authors JCRW and HC independently assessed risk of bias for each study using the

ochrane Risk of Bias Tool, described in the Cochrane Handbook for Systematic Reviews of Interven-

ions. 18 Disagreements were resolved by discussion with a third review author (DF). Domains assessed

ncluded: random sequence generation, allocation concealment, blinding of participants and person-

el, blinding of outcome assessment, incomplete outcome data, selective outcome reporting and other

ources of bias, e.g. bias arising because of bilateral cases. Each study was graded as high, low or un-

lear with a justification for the judgement in the ’Risk of Bias’ table ( Table 2 ). 

Two review authors independently used the GRADE approach to assess the quality of the evidence

or each outcome to determine confidence in the estimate of the observed effects, independently rat-

ng the outcomes as high, moderate, low, or very low quality/certainty evidence. 19 Consensus on rating

as achieved by involvement of a third review author (DF) when required. 

trategy for data synthesis 

We performed simple descriptive statistics for patient demographics, using a narrative synthesis to

ummarise the identified outcomes, and variations in outcome definitions. The study report for Strub

t al. contained published data suitable for immediate extraction and potential meta-analysis. This

as not the case for Sletten et al., 2015. However, following request, the author provided unpublished

ata which allowed us to perform data synthesis. 20 We performed direct comparison meta-analysis

ith RevMan5 to generate mean differences for continuous outcomes and odds ratios for dichotomous

utcomes with 95% confidence intervals using the Cochrane-Mantel-Haenszel method. 21,22 We used a

andom effects model due to anticipated differences between study effect sizes. 15,23 No subgroup anal-

sis was planned or undertaken. No indirect comparison meta-analysis was planned or indicated as

ll included studies contained direct comparisons. 21 Statistical heterogeneity was quantified for all

irect comparisons using the I 2 statistic and ranged from 0-43%, with overall low to moderate het-

rogeneity. 24 Significance was set at the 5% level. Meta-analysis results are displayed in forest plots.

f more than two studies were included then they were displayed in a funnel plot for assessment of

ublication bias. 

esults 

A total of 980 articles were identified through the searching process. Of these, 937 were excluded

see Figure 1 ). This resulted in 43 studies of skeletally mature patients (all over 18 years old) with

th metacarpal fractures of which 28 studies included assessment of an operative intervention. Of

hese studies, 17 did not compare an operative intervention to a non-operative intervention and so

ere excluded, resulting in 11 studies that compared operative vs. non-operative management of 5th

etacarpal fractures. Two of these studies utilised a prospective randomised controlled trial design

nd so were included in the final analysis ( Figure 1 ). 20,25 

The first RCT by Strub et al. randomised 40 patients with 5th metacarpal neck fractures to either

perative fracture fixation with intramedullary bouquet K-wires ( n = 20) or non-operative manage-

ent ( n = 20) ( Table 1 ). The non-operative arm ( n = 20) received closed reduction, immobilization in

 palmar two-finger splint for 5 days, followed by functional mobilisation in a metacarpal brace for

 weeks. This study used a quasi-randomisation method to allocate patients to operative or non-

perative management and was conducted over a 15 month period, following-up patients at 2 weeks,

 weeks, 3 months, 6 months and 12 months. The quasi-randomisation method consisted of allocat-

ng participants to the operative arm if the injury occurred on an even numbered date and the non-

perative arm if it occurred on an odd numbered date. Demographics were comparable between the
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Table 1 

Patient demographics. 

Operative Non-operative 

ID N Age Gender 

(M:F) 

Active smokers 

(%) 

Injured dominant 

hand (%) 

Manual 

employment (%) 

N Age Sex (M:F) Active Smokers 

(%) 

Injured dominant 

hand (%) 

Manual 

employment (%) 

Strub 

2010 

20 28 ∗ 19:1 – 17 (85) 13 (65) 20 32 ∗ 19:1 – 19 (95) 11 (55) 

Sletten 

2015 

42 25 ∗∗ 14:1 15 (36) 31 (74) 16 (43) 43 29 ∗∗ 11:1 17 (40) 31 (72) 7 (16) 

∗ Median. 
∗∗ Mean. 
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Figure 2. a. Meta-analysis of mean MCPJ flexion (degrees) b. Meta-analysis of mean MCPJ extension (degrees) c. Meta-analysis 

of mean grip strength (kg). 
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wo groups. Outcomes included patient satisfaction scores, pain, objective measures of hand function,

adiographic measures and adverse events ( Table 2 ). There was an a priori sample size calculation

erformed by Strub et al., indicating a sample of 20 per arm, based on ability to detect differences

etween the groups for range of motion. 

The second RCT by Sletten et al. was performed in 2015 and randomised 85 participants with 5th

etacarpal neck fractures to either intramedullary bouquet K-wires ( n = 42) or non-operative man-

gement ( n = 43), consisting of immobilization in Plaster-of-Paris and buddy taping. Participants were

ecruited over 29 months and follow-up was at 1 week, 6 weeks, 3 months, 6 months and 12 months.

he baseline demographics were similar to the previous RCT. There were minimal differences between

he two arms of the trial, other than a higher proportion of manual workers in the operative group (18

s 7) ( Table 2 ). Sletten et al. performed an a priori sample size calculation indicating 34 participants

er arm to detect a change of 8 points in the QuickDASH score at 1 year. 

There were no significant differences in patient-reported outcome measure between the operative

nd non-operative groups in both studies at 12 months (Level 1 Evidence, n = 125). Sletten et al. re-

orted QuickDASH scores at 12 months as a primary outcome. The mean QuickDASH score for the

perative group was 4.10, SD 6.67 (95% CI 1.96–6.24) and the mean score for the non-operative group

as 3.82, SD 8.06 (95% CI 1.15–6.52). Strub et al. reported a satisfaction score using a visual analogue

cale (VAS) as a secondary outcome, with 95% very satisfied or satisfied in the operative group and

0% very satisfied or satisfied in the non-operative group ( Table 2 ). 

There were no significant differences between objective clinical and radiological outcome measures

t 12 months. Both studies reported range of movement (ROM) at the MCPJ and mean grip strength.

letten et al. additionally reported total active movement (TAM). Strub et al. reported the radiologi-

al outcome measures of metacarpal shortening and angulation, which also did not show significant

ifferences at 12 months. Direct comparison meta-analysis of MCPJ flexion (MD –0.60, 95% CI [–3.10–

.91], Figure 2 a), MCPJ extension (MD 2.07 95%CI [–0.065–4.79], Figure 2 b) and grip strength (MD

.92 95% CI [–2.85–6.68], Figure 2 c) showed no statistical differences between the operatively and

on-operatively managed groups, which is consistent with the findings of the individual studies. 

Participants who underwent operative treatment were three times more likely to suffer an ad-

erse event (OR 3.0, 95% CI 1.23–7.31, Figure 3 ). The direction of effects was consistent between both

tudies. In the operative groups, adverse events included neurological symptoms (chronic pain, paraes-

hesia and cold intolerance, n = 12), extrusion of the k-wire ( n = 4), infection ( n = 2), loosening ( n = 1),

elayed wound healing ( n = 1) and complex regional pain syndrome ( n = 2). 

In terms of socioeconomic outcomes, Strub et al. reported a greater average time off work for

perative participants (6.0 weeks vs 4.8 weeks) than for the non-operative groups, with all patients
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Table 2 

Operative outcome data. 

PROM Objective at 12 months Radiological at 12 months Pain (VAS) ∗

ID n Satisfaction 

score 

QuickDASH 

∗ Mean MCPJ 

flexion, 

degrees 

(SD) 

MCPJ 

extension, 

degrees 

(SD) 

Mean grip 

strength, kg 

(SD) 

TAM, 

degrees 

(SD) 

Mean post- 

intervention 

palmar 

angulation, 

degrees 

(SD) 

Mean post- 

intervention 

palmar 

angulation, 

degrees 

(SD) 

Mean pre- 

intervention 

shortening, 

mm (SD) 

Mean post- 

intervention 

shortening, 

mm (SD) 

3 months 1 year 

Strub 

2010 

Operative 20 95% very 

satisfied or 

satisfied 

– 92 (5) 6 (5) 51 (11) – 44 (10) 9 (11) 2.7 (1.1) 1.1 (1.3) 0.53 (0–4) 0.03 (0–1) 

Non- 

operative 

20 90% very 

satisfied or 

satisfied 

– 93 (4) 3 (5) 46 (9) – 39 (9) 34 (11) 2.6 (1.5) 2.0 (1.2) 0.57 (0–3) 0.1 (0–2) 

Sletten 

2015 

Operative 42 VAS 100 

(25-100) ∗

99% 

satisfied 

4.10 (6.67) 75 (11) 22 (13) 48 (10) 259 

(20) 

– – – – – –

Non- 

operative 

43 VAS 97 

(19–100) ∗

83% 

satisfied 

3.82 (8.06) 74 (15) 22 (9) 48 (9) 257(18) – – – – – –

All values are mean(SD) unless stated otherwise. 
∗ Median (range). 
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Figure 3. Direct comparison meta-analysis of total rate of adverse events. 

Table 3 

Risk of Bias. 

Strub 2010 High risk High risk High risk High risk Low risk Unclear risk Unclear risk High risk 

Sletten 

2015 Low risk Low risk High risk Low risk Low risk Low risk Unclear risk Low risk 

Random 

sequence 

generation 

Allocation 

conceal- 

ment 

Blinding of 

participants 

and 

personnel 

Blinding of 

outcome 

assessment 

Incomplete 

outcome 

data 

Selective 

reporting 

Other bias Overall 

risk of bias 
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eturning to their previous jobs. Sletten et al. showed a significantly longer time off work for the

perative group (42 days vs. 8 days ( p = < 0.001). 

The risk of bias in the two included papers is summarised in Table 3 . Strub et al. assigned patients

o operative or non-operative treatment using the pseudo-randomisation strategy described above.

his attracts a high risk of selection bias as the person randomising patients knows what the next

reatment allocation will be on a given day. Blinding of the intervention was not relevant to either

f the trial designs. However, outcome assessment at follow-up could have been blinded but was not

n this study. No patients were lost to follow up and there was no evidence of selective reporting.

verall the Strub et al. study was judged to be at high risk of bias due to the randomisation method

nd lack of blinding at outcome assessment. 

Sletten et al. randomly assigned patients to operative or non-operative treatment using sealed en-

elopes. These were shuffled, placed in order, and numbered to give the allocation sequence. This

epresents an established and generally accepted randomisation technique but is imperfect. This could

e improved in future trials with computerized randomisation techniques. Allocation was sufficiently

oncealed as envelopes were not opened until participants had consented to join the study. As above,

linician and participant blinding would not be possible in this trial. Again, outcome assessors were

ot blinded which may have introduced detection bias. However, those outcomes that were patient

eported would be unaffected (QuickDASH, pain, satisfaction, and quality of life) and those which were

easured are unlikely to have been affected (finger range of motion, grip strength). At one year, loss

o follow up was 3 of 43 participants in the conservative arm, and 5 of 42 participants were operative

rm. This represents < 10% loss to follow, and therefore there is low risk of attrition bias. There is no

vidence of selective reporting. Overall this paper was judged to be at low risk of bias. 

iscussion 

We have performed a systematic review and direct comparison meta-analysis of operative versus

on-operative management of closed extra-articular 5th metacarpal fractures. A considerable amount

f primary research evaluating the treatment of 5th metacarpal fractures has been performed, re-

ecting its importance in day-to-day hand surgery practice. At the time of writing, there has been a

ochrane review of non-operative interventions for 5th metacarpal fractures, but no research synthesis

or alternative operative interventions or non-operative vs. operative interventions. 6 We have provided

 systematic evaluation of the literature addressing this question and have performed a meta-analysis

f published and unpublished trial data (Level 1 Evidence). 26 

Two randomised controlled trials of operative versus non-operative management of 5th meta-

arpal fractures met our inclusion criteria. Despite evidence of sample size calculations, no significant
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differences were found in the outcomes assessed when operative and non-operative interventions 

were directly compared in terms of the primary outcomes measured. This is in keeping with two

non-randomised comparative studies of 5th metacarpal fractures. 12,27 Westbrook et al. retrospectively 

compared operative vs non-operative treatment for 5th metacarpal neck and shaft fractures and found 

no difference in DASH scores or other clinical outcomes for neck fractures, with better outcomes

in the non-operatively managed shaft fractures. 27 Consistent with our analysis, there was also a

significantly higher rate of adverse events in the operative group. McKerrel et al. performed the only

other comparative study of operative vs. non-operative management of 5th metacarpal fractures, 

employing a retrospective observational design and once again finding no compelling differences, 

other than worse cosmesis in the non-operative group. 12 

Sletten et al. employed a PROM as the primary outcome for their study: the QuickDASH. The mean

score for the operative group was 4.10, SD 6.67 (95% CI 1.96–6.24) and the mean score for the non-

operative group was 3.82, SD 8.06 (95% CI 1.15–6.52). The minimum clinically important difference

(MCID) for the QuickDASH, which is a scale of 0–100, is defined in the literature as around 15.9–19

points. 28,29 This equates to a non-inferiority limit of 8 points, which was used by Sletten et al. to

calculate a sample size of 34 patients per arm. However, the MCID of 16 reported in the literature is

much higher than is normally quoted in relation to similar scales for use in fractures of the hand and

wrist. 29–32 An MCID of 6–10 is much more commonly employed. Empirically, a smaller MCID would be

expected given the sort of effect size normally expected in clinical trials. Using a MCID of 8, the non-

inferiority margin in a trial would be 4. As the 95% CIs reported in the trial by Sletten et al. include

a non-inferiority margin of 4, it is likely to be underpowered to detect this as difference in terms of

non-inferiority. We expect that a much larger trial would be required to detect a true difference in

QuickDASH scores, i.e. over 100 participants in each arm. A power calculation with an SD of 10 and a

non-inferiority margin of 4 equates to a total of 216 participants (90% power, 5% significance level). 33 

Strub et al. did not employ a validated measure of hand function as an outcome, focusing on clinical

and radiographic outcomes. 

We have interrogated the risk of bias of the two included randomised studies using the Cochrane

Risk of Bias tool and have found one to be at high risk and one to be low risk. This reduces the

reliability of the results and means that recommendations to guide treatment choice cannot currently 

be made, according to the GRADE approach. 

Based on the results of this systematic review and meta-analysis of the two included RCTs, we

are unable to reliably advocate operative management of 5th extra-articular metacarpal fractures over 

non-operative management, especially considering the higher rate of adverse events. 12,20,25,27 We have 

added a meta-analysis of trial data to the growing body of literature on the management of these

common injuries, as well as a formal assessment of bias of the two included trials. The data shows

there is no discernible difference in outcomes, but the data are not reliable enough to make defini-

tive recommendations and are underpowered to show a difference in PROM. The existing randomised 

trial evidence is inconclusive. Given that there remains wide variation in the treatment of these com-

mon injuries around the world, there is a need for further high-quality evidence to guide clinical

practice’. 

Our systematic review and meta-analysis was limited by a small number of studies that met the

inclusion criteria. Both studies included only 5th metacarpal neck fractures, so we are unable to draw

any conclusions about outcomes for other fracture patterns. Similarly, both studies employed a K- 

wire ‘bouquet’ technique as the operative intervention and so we are unable to ascertain outcomes

of other surgical fixation techniques. Widening the scope to include observational studies would have 

increased the data available for analysis but would have muddied the meta-analysis, reducing the 

validity of our results. There was one difference between the full review and the protocol: the meta-

analysis, which was performed following provision of unanticipated data and was performed using 

standard methods as described above. 

Conclusion 

Our systematic review and meta-analysis of two RCTs has shown no discernible difference between 

patient-reported and clinician-captured outcomes between operative and non-operative management 
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f 5th metacarpal fractures, with a higher rate of adverse events for operative candidates. The in-

luded RCTs have some shortcomings in terms of including small sample sizes and methodological

aults. At present the best management of one of the most common fractures in the UK is unclear

nd so a definitive, large scale, multi-centre, pragmatic design, RCT with precise outcome measure-

ent is indicated to guide future practice. 
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