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Abstract

Introduction: This review aims to provide information on the return rates
and return times to sport following clavicle fractures.

Sources of data: A systematic search of Medline, EMBASE, CINAHAL,
Cochrane, Web of Science, PEDro, SPORTDiscus, Scopus and Google
Scholar was performed using the keywords ‘clavicle’, ‘clavicular’, ‘frac-
tures’, ‘athletes’, ‘sports’, ‘non-operative’, ‘conservative’, ‘operative’, ‘return
to sport’.

Areas of agreement: Twenty-three studies were included: 10 reported on
mid-shaft fractures, 14 on lateral fractures. The management principles for
athletic patients were to attempt non-operative management for undis-
placed fractures to undertake operative intervention for displaced lateral
fractures and to recommend operative intervention for displaced mid-shaft
fractures.

Areas of controversy: The optimal surgical modality for mid-shaft and lat-
eral clavicle fractures.

Growing points: Operative management of displaced mid-shaft fractures
offers improved return rates and times to sport compared to non-operative
management. Suture fixation and non-acromio-clavicular joint (ACJ)-span-
ning plate fixation of displaced lateral fractures show promising results.

Areas timely for developing research: Future prospective studies should
aim to establish the optimal treatment modalities for clavicle fractures.
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Introduction

Acute fractures account for ~10% of all sports
injuries seen by medical practitioners."™ Clavicle
fractures comprises up to 10% of all sport-related
fractures,”® with around 30% of all clavicle frac-
tures occurring during sport.® It has previously been
reported that of all sport-related fractures, clavicle
fractures have the third longest return time to sport,”
with as many as 20% of athletes with such injuries
failing to return to sport.” With a growing incidence
of these injuries, along with the ever-increasing par-
ticipation in sporting activity, the public health
impact of these injuries has been predicted to
increase.””® Therefore, medical practioners need to be
able to inform patients on the predicted return rates
and return times to sport after such injuries.

The management of clavicle fractures depends
on the location (mid-shaft, lateral, medial) and the
nature (displaced, undisplaced, comminuted) of the
fracture.'” The commonest fractures locations in
sporting populations are mid-shaft (70%)"" and lat-
eral (25%)."" Around 45% of sport-related clavicle
fractures are undisplaced.'’ Historically, the man-
agement of clavicle fractures has been through con-
servative management with sling immobilization
and subsequent rehabilitation.'®'*™'* This con-
tinues to provide satisfactory results for undisplaced
fractures, remaining the recommended treatment.'’
However, there is a growing appreciation that con-
servative management of displaced mid-shaft clav-
icle fractures results in increased rates of re-injury,
increased return times to sport and suboptimal
shoulder function, secondary to clavicular mal-
union and shortening, with resultant thoracoscapu-
lar dyskinesia.'>'>'® Similarly, conservative man-
agement of displaced lateral fractures in the athletic
patient has been shown to result in high rates of
non-union and subsequent impairment of shoulder
function.'®'” As such, for the athletic individual,
operative intervention is routinely performed for

10,17 and is recommended

displaced lateral fractures
for mid-shaft fractures that are completely dis-
placed, shortened >2 cm or comminuted.'®'* There
are various methods of fracture fixation, with selec-

tion guided by the nature and location of the

fracture'’: for mid-shaft fractures, techniques
include plate fixation and IM (intra-medullary) nail-
ing'®; for lateral fractures, techniques include
acromio-clavicular joint (ACJ)-spanning ‘hook’
plate fixation, non-ACJ-spanning plate fixation,
suture fixation and coraco-clavicular screw fixation. '
While operative intervention of clavicle fractures can
result in major complications such as neurovascular
injury and infection, it is now appreciated that such
techniques have acceptable margins of safety when
performed by a standard orthopaedic surgeon with
an interest in upper limb trauma,'®!>'*

Despite evolving concepts in the management of
sport-related clavicle fractures, information on
return to sport following clavicle fractures is lim-
ited. Examining the literature, few studies provide
data on the rate and time of return to sports activity
following clavicle fractures. The aim of this review
is to provide an overview of the return rates and
times to sport for these injuries.

Methods

Literature search

A comprehensive literature search was performed in
August 2015 using Medline (PubMED), EMBASE,
CINAHAL, Cochrane Collaboration Database,
Web of Science, Physiotherapy Evidence Database
(PEDro), SPORTDiscus,
Scholar. This was to identify articles published in

Scopus and Google
English in peer-reviewed journals, reporting data
and information on return to sports after clavicle
fractures, without any distinction for type and
severity of fracture, or level and type of sports activ-
ity. The search was performed using the keywords
‘clavicle’, ‘clavicular’, “fractures’, ‘athletes’, ‘sports’,
‘non-operative’, ‘conservative’, ‘operative’, ‘return
to sport’ with no limit for year of publication.

The PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) guidelines
were followed.'® Two authors (G.A.R., A.M.W.)
independently reviewed the abstract of each publi-
cation and deemed it suitable for inclusion on the
basis of its content. The inclusion and exclusion cri-
teria, as directed by the PRISMA protocol, are
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detailed in Table 1.'® The search results and selec-
tion process are shown in the quality of reporting
of meta-analyses (QUORUM) flow diagram in
Figure 1.'® Literature reviews, case reports, biomech-
anical reports, expert opinions, instructional courses
and technical notes were excluded unless they con-
tained relevant patient data. When exclusion was
not possible based on the abstract, the full-text ver-
sions were downloaded. The reference lists of the
selected articles were also reviewed to identify arti-
cles not included at the electronic search.

Data on patient demographics, location and type
of fracture, operative and non-operative manage-
ment techniques, rate of return to sports, time to
return to sports, rate of fracture union, time to frac-
ture union, complications and predictive factors for
return to sports were recorded. Primary outcome
measures were rate of return to sport and time to
return to sport. Secondary outcome measures were
rate of return to pre-injury level of sport, rate of
fracture union, time to fracture union and asso-
ciated complications. The definitions used for frac-
ture union (clinical and radiological) in each study
are provided in Supplementary Appendix S1.

Time to return to sports was measured from com-
mencement of non-operative modalities for conserva-
tively managed patients and from primary surgical
treatment for operatively management patients.

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Acute clavicle fractures No sporting outcome data
reported

Elite or recreational Paediatric fractures

athletes (age under 15)

Return rate to sporting Concomitant acromio-clavicular
or sterno-clavicular joint
injury

Concomitant upper or lower

activity reported

Time to return to sporting
activity reported limb fractures
Two or more fractures Stress fractures
reported
Peer-reviewed journals Reviews, case reports, abstracts
or anecdotal articles
English language Animal, cadaver or in vitro

studies

Quality assessment

The papers were evaluated using the modified
Coleman Methodology Score (CMS), a 10-criteria
validated scoring system assessing the quality of the
study method, with the final score ranging from 0 to
100." The process and scoring system used was that
described by Del Buono et al'® and Robertson et al.*°
The inter-observer reliability of the scores between the
two investigators was assessed using intra-class correl-
ation, achieving an intra-class correlation coefficient of
0.90 (95% confidence interval (CI) 0.88-0.92).

Statistics

With cohorts of sufficient size, meta-analysis com-
parisons were performed between the synthesis
data. The meta-analysis was done using RevMan
Version 5.3 (The Cochrane Group). Dichotomous
data were analysed by odds ratios (ORs), using a
random effects model. Continuous data were ana-
lysed by mean difference (MD), using a random
effects model. Heterogeneity was assessed by using
I* and judged to be significant if I* was >50%. The
significance level was set at P < 0.05.

Results

Search

The details of the selection process for the included
articles are listed in Figure 1. In total, 223 unique
abstracts and 148 unique articles were assessed.

Patient demographics

We identified 23 relevant publications, published from
1991%! to 2015, focusing on clinical and functional
outcomes of patients who returned to sports activity

after clavicle fractures (Tables 2-4)°%131416:21-39

Fifteen were retrospective studies”!316:21,22,:24.26,

29-33,35,36.39 and eight were prospective stud-
ies,!423:23:27:28.30.37.38 There were no randomised
controlled trials (RCTs).

Of the 588 patients (1 with bilateral fractures), 479
(81%) were males (1 with bilateral fractures) and 109
(19%) were females. Of the 589 fractures recorded,

follow-up data was achieved for 555 (94.2%). The
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Results of Search by Database (n = 1378):
OVID/PubMed: 230

Cochrane: 11

SPORTDiscus: 544

EMBASE: 203

CINAHAL: 12

Web of Science: 89

Scopus: 289

PEDro: 0

Results of Search through Other Sources
(n = 13600):

Google Scholar: 13600

Excluded based on Title (n = 14755)

(n =223)

Abstracts assessed for eligibility

Excluded based on Abstract (n = 82)

(n=141)

Full text articles assessed for eligibility

Excluded based on Text (n = 125)

ﬂ

Studies retained (n = 16)

Studies retrieved from references (n = 7)

11

Studies included in systematic
review (n = 23)

Fig. 1 Selection of articles for inclusion in the review in accordance with the PRISMA protoco

mean age at the time of injury ranged from 19.0
years'® to 44.0 years,®" and the sports activity com-
monly practised were cycling, motorcycling, horse rid-
ing, soccer, American Football, rugby, running
(Tables 2—-4).

Fracture location and classification

Eight studies reported on mid-shaft fractures
131416222527 Four  used the AO

to describe fracture pattern and

exclusively.
Classification'**%%3-%°
one used the Robinson Classification.'* Seven studies
reported on displaced fractures exclusively,'®!*+*725:2
while one reported on both displaced and undisplaced
fractures (Table 2).1°

Twelve studies reported on lateral fractures

exclusively.”'**3%  Eleven used the Neer

|.17

21,28,30-38

classification, while one wused the

Robinson classification.’” All studies reported on
displaced fractures (Table 3).21:>8-38

Two studies included both mid-shaft and lateral
fractures.””® These both used the AO classification
and the Robinson classification.””® Both included dis-
placed and undisplaced fractures (Tables 2 and 3).”2¢

One study reported on clavicle fractures but
failed to specify their location (Table 4).°

No studies reported on medial clavicle fractures.
There were no open fractures.

There were 304 mid-shaft fractures (262 males,
42 females), with 197 being surgically managed
(all displaced) and 107 being conservatively mana-
ged (85 displaced, 22 undisplaced). Thirty-seven
mid-shaft fractures had
(Supplementary Appendix S2).

concomitant injuries
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Cons (U):  Cons (U): 15.5 wks Cons (U): NA Cons (U):
11/11

16/17

44

Rugby

Cons (Undis)

RCS 40 mo
(11)

17

Robertson

11/11
Cons (D):
4/4

10.2 wks

11/11

Cons (D):

et al.

Cons (D):

Cons (D):
4/4

Cons (Dis) (4)
ORIF (2)

(2014)%¢

17.5 wks
ORIF: 18
wks

4/4
ORIF: 1/

ORIF: 1/

ORIF: 1/2

ORIF:

ORIF: 6.4 NA

6.4 (0—

ORIF: 39/  ORIF:

39/39

MTB, Motocross, 77

ORIF (39)

64 mo

39 PCS

Verborgt

37/39

(0-30)
wks

30)

39/39

39

Soccer

et al.

wks

Cycling Swimming

(2005)%7

Mean values unless otherwise stated. RCS, Retrospective Cohort Study; PCS, Prospective Cohort Study; ORIF, open reduction internal fixation; Cons, conservative; NA, no data available;

Dis/D, displaced; Undis/U, undisplaced; MTB, mountainbiking; mo, months; wks, weeks.

There were 210 lateral fractures (153 males,
57 females) with 204 being managed surgically (all
displaced) and 6 being managed conservatively (all
undisplaced). Twelve lateral fractures had concomi-
tant injuries (Supplementary Appendix S2).

Study design

The mean CMS for all the studies was 63.5 (range
44-85)213:141621-39 £or the ‘mid-shaft fracture’
studies, the mean CMS was 64.6 (range 44-85)
(Table 2).%13:1416:22227 Eqr the ‘lateral fracture’
studies, the mean CMS was 60.5 (range 44-76)
(Table 3).%-21:26:28-38

Management

Mid-shaft clavicle fractures

The general principles for the management of mid-
shaft clavicle fractures were to employ conservative
management for undisplaced fractures, in the form
of modified rest with sling immobilization, for a
period for between 2 and 4 weeks.'® For displaced
fractures, primary surgical intervention is now
recommended, either with plate fixation or IM Nail,
as this has shown to provide improved return of
shoulder function, increased return to pre-injury
sporting levels and reduced return time to sport.'*'®
The surgical procedures are listed in Table 2. Post-
operative rehabilitation generally comprised sling
immobilization for 2—4 weeks, with immediate ROM
exercises as able.'>!*?>25%7 This was followed by
graduated physiotherapy and return to sports
between 4 and 6 weeks post-operatively,'®!*+225:2
One study recommended no post-operative immobil-
ization and immediate return to sports as able.”?
Routine removal of metalwork was recommended for
IM Nail but not for plate fixation,”!31416:22,23.25-27

Lateral clavicle fractures

For management of lateral clavicle fractures, the
general principles were to employ conservative
management for undisplaced fractures in the
form of modified rest with sling immobilization
for between 2 and 4 weeks.'® For displaced frac-
tures, routine management was to undertake surgi-
cal reduction of the fracture with associated
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Table 4 Miscellaneous clavicle fractures—only patients with follow-up data included

Rate
of

Time

Return time (range)

Return

Return rate to

Coleman Return Return rate by

Sport

Treatment

Mean

Author (year) N Study

to

by treatment
modality

time

same level of

treatment

rate

activity score

design follow-up

union

union

sport (range)

modality

NA

NA

NA NA

Cons: 18/41

18 mo Conservative NA 56 37/41  Cons: 37/41

41 RCS

Davies et al.

(41)

(2009)%°

Mean values unless otherwise stated. RCS, Retrospective Cohort Study; Cons, Conservative; NA, no data available; mo, months.

fixation.'®!” Methods of fixation included ‘hook’

29,33

plate fixation, non-ACJ-spanning plate fixation

with ligament reconstruction,?”>!-*¢

9,28,32,34,37

open suture

arthroscopic endobutton fix-
21,38

fixation,
ation,> coraco-clavicular screw fixation, cerc-
lage wire fixation®® and tension band wire
fixation®*(Table 3). Post-operative rehabilitation
generally comprised sling immobilization for 2-4
weeks, with immediate ROM exercise as
able.?1?8393% This was followed by graduated
physiotherapy and return to sports between 4 and 6
weeks post-operatively.>'*%39% Routine removal
of metalwork was performed for ‘hook’ plate fix-

29,33 21,38

ation, screw fixation, cerclage wire fix-

ation’® and tension band wire fixation®? but not for

29,31,36

‘non-AC]J-spanning’ plate fixation and suture

fixation,-28:32:34:35.37

Functional assessment

Seventeen studies used validated measures to assess

post-intervention functional ~status.!®!%22-25:27-31,

33-37,39

Of the ‘mid-shaft’ studies, seven reported formal
outcome measures with one reporting Quick DASH
scores,'® two reporting Constant and Quick DASH

Scores,"*** two reporting Constant and VAS
scores”>?” and two reporting Constant Scores
alone.**%

Of the ‘lateral’ studies, nine reported formal out-
come measures with one reporting a combination of
Constant, Simple Shoulder Test and Walch AC]
scores,”” one reporting Short Form-36, DASH and
Constant scores,”” two reporting Constant, DASH
and VAS scores,> ¢ three reporting Constant Scores
28:3334 one reporting Oxford Shoulder Scores®!
and one reporting a modified shoulder rating scale.*

alone,

Return rates to sports

Mid-shaft fractures

The return rates for the surgical and non-surgical

cohorts are provided in Table 5 and Figure 2a.
There was no significant difference between the

return rates for the conservatively managed undis-

placed mid-shaft fractures and the surgically mana-

ged fractures (OR 0.32: 95% CI 0.03-3.26,

920z Arenuer g uo sosn Areiqr Aysioniun umng AQ 0L9¥ 12 L/L L L/L/6L L/BI0IME/qUIG/W0D dno dlwspeo.//:Sd)y Wolj papeojumo(



121

Return to sport following clavicle fractures, 2016, Vol. 119

Downloaded from https://academic.oup.com/bmb/article/119/1/111/1744610 by Curtin University Library user on 19 January 2026

“$om nmv__\s mw_nw:m\,m ejep ou ‘YN qu_ JR[NOIAE[I-0OTWOIdE %U< am pueq uoIsus)} ‘ML Eocwxm [BUIIUT UOIdNPAT uado A0

oz6 VN 07:6(%001) 9/9 oz6(%001) 9/9 oz LHT o76(%001) 9/9 9 ozgPe[dsipun

9 o7:|EIIBINS-UON

oS SET «e(%$6) 17/0T «e(%L9) TTUYT SN LT c(%18) TT/LL IT ¢ Uonnqopus drdodsoryry

0eVN 06(%00T) TT/TT os(%16) T1/01 0 VN 0s(%16) TT/0T 11 0¢28E[21D

VN ¢(%S6) 0T/61 ¢(%0¥%) 07/8 e VN (%0¥) 07/8 0t ceMAL

gereSIM L se12(%001) 91/91 se12(%00T) 9T/91 geer> M 9€ se12(%001) 91/91 91 g1 MITOS

vezese 1IN CL LEPETERT m?xvmav vyiey E.,m?&hmv SUEL pegeseS M 97CL n@«mﬁm,mm,oﬁo&wmv vriey a4 LeveTesTieon NS

ceer VN cer( %86) TH/TY eceerl %6L) THIEE ce6r VN cest(%6L) THIEE (44 cesez¥eld oo

oc1eSIM €76 oc1e6z{ %00T) 0§/0S oc1e6z( % T8) 0S/TH secreer VN oc1e6z( %96) 0S/LY 0s oe1e62?¥e1d [DV-UON
mmumm,m.m,:rmw;m,&Qohb

geoe-pezetegic 1 P01 mm\mw,_NdAﬁwmv ¥02/00¢ SLI/SET gesevecetre 1 V6l mm\mN,_N»m?\emwv YOT/vLL ¥0¢ mm\xN;N&_su_wEm

ge-gror el I T

o1 SAM 11 orzzor( %00T) §S/SS orpziorl %69) SH/TE ozzrioreS M STIT srprerorel %E6) S8/6L 8 QN,VN,NNJ_.%SEQ&D

oM €L ozo16(%001) 1T/1T ozo16(%S6) TUTT 9zo16 M 901 ozor16 %86) TULT (44 mN,S,m_uqu%%:D

oM 0'TT srzziore| %00T) 9L/9L orvziorel %8L) LITS orrrioreSIM L'LT srverrorsl %€6) LOT/00T LOT oN%N,NN,S,mﬁmumwuzm-:oz

oM TIL Jzozorprers %L6) 8TLSTL Leozorrers %96) 6TLFTL sroorsrersIM €6 Lzozorprierl %86) 6TLLTL 6Tl rrororyrered 4O

sreorSIM 6°L crerrror(%L6) 89/99 ez01(%001) ST/ST sterTrorS M 6°6 crerror(%66) 89/L9 89 strerreorITEN NI

nwumN,mN,Nm,Ef,m;Aﬁnmv Rumwnmuhwuffrmiunxuwmv

srorerSM 10T 981/181 nw,ﬁ,mu,ﬁff,oﬁﬁnmv vri/6€l re-sterTroryreres it 6 L6l/v6l L6l nuumw,mw,uméﬁﬂif,o_«u_wu:m

rrerorpreredCUS PN

6 VN 6c VN ccl %) TH/81 6c VN 6c(%06) TH/L€ 184 6¢STIOQUE[ISIA
mmlmm»mm;mumwhﬁ,_N,m?xgwb

geoe-pezetegerc 1 P01 xm\mde:N,mAQowmv 017/90¢ 6L1/6€1 geseeceorices I C6l wm\mN,mN,_N,oAﬁmwv 0Tc/081 01¢ ge-grorieel I T
nwwmw,mw,ﬁd_f»m_,m?wimv nNdNJN,MN,E,E,m_,mAa\c;v

sorerSIM €01 wTLST L6l se-soererorirere ™ L1 NN\NN,E%_,m_,m?meV [4 U414 v0¢ seerorrereyPUSPIN

8€°96—p€
zeresTsrrrorer SN 8€-STET-IT se-orprerizorrrer %18) 8E—TELT-ST
o1 orprersl %86) TLV/E9Y 15378143 cerrzorp1er S TPM LEL oo izorprierl%T6) SSS/TLS gss se-1z91p 1161V
([e103)
uorun 03 SaWN UBIA uorun jo sajey  [9A9] Anfur-o1d 031 a1e1 WINIeY  310ds 03 SWM WINIDT UBIJA 110ds 03 sajer uInloy u

jusunean Jo spoN

Alllepow juswieal) Aq UoluN JO S81el puUB UoIUN 01 SaW} ‘1ods 0] S81el ulnial ‘1ods 0} Sawil ulnial 8y} Jo Alewwing G ajqel



122

G. A. J. Robertson and A. M. Wood, 2016, Vol. 119

Return Rates for
Mid-Shaft Clavicle Fractures

—
()
-

= Return

= No Return

NO OF PATIENTS

TREATMENT METHOD

Return Rates for
Lateral Clavicle Fractures

(b)

= Return

= No Return

NO OF PATIENTS

TREATMENT METHOD

Fig. 2 (a) Return rates to sport for mid-shaft clavicle fractures;
(b) return rates to sport for lateral clavicle fractures. ORIF,
open reduction internal fixation; TBW, tension band wire.

P = 0.339; P = 12%, P = 0.32). However, the
return rates for the conservatively managed dis-
placed mid-shaft fractures were significantly lower
than those for the surgically managed fractures (OR
0.20: 95% CI 0.05-0.83, P < 0.027; I* = 0%, P
= 0.68). For the surgical cohort, there was no sig-
nificant difference between the return rates for those
managed with plate fixation compared to those
managed with IM nailing (OR 0.95: 95% CI 0.08-
10.64, P = 0.965; I* = 16%, P = 0.30).

The return rates to pre-injury level sport for the
surgical and non-surgical cohorts are provided in
Table 5.

There was no significant difference between the
return rates to pre-injury level of sport for the con-
servatively managed undisplaced mid-shaft fractures

and the surgically managed fractures (OR 0.60:
95%CI 0.06-5.67, P = 0.659; I* = 0%, P = 1.00).
The return rates to pre-injury level of sport for the
conservatively managed displaced mid-shaft fractures
were significantly lower than those for the surgically
managed fractures (OR 0.08: 95% CI 0.03-0.24,
P <0.001; * = 35%, P = 0.21).

For the surgical cohort, there was no significant dif-
ference between the return rates to pre-injury level of
sport for those managed with plate fixation compared
to those managed with IM Nailing (OR 0.73: 95% CI
0.04-13.85, P = 0.834; I* =24%, P = 0.26).

Lateral clavicle fractures

The return rates for the surgical and non-surgical

cohorts are provided in Table 5 and Figure 2b.
Among the surgical techniques, the numbers

were insufficient to allow statistical testing.

Return times to sports

Mid-shaft clavicle fractures

The return times to sport for the surgical and non-
surgical cohorts are provided in Table 5 and
Figure 3a.

There was no significant difference between the
return times for the conservatively managed undis-
placed mid-shaft fractures and the surgically mana-
ged fractures (MD 1.2 weeks: 95% CI 0.53-1.87,
P = 0.151). However, the return times for the con-
servatively managed displaced mid-shaft fractures
were significantly longer than those for the surgi-
cally managed fractures (MD 12.1 weeks: 95% CI
5.58-18.62, P < 0.001).

For the surgical cohort, there was no significant
difference between the return times for those treated
with plate fixation compared to those treated with
IM Nailing (MD 0.6 weeks: 95%CI —1.97 to 0.77,
P =0.295).

Lateral clavicle fractures
The return times to sport for the surgical and non-
surgical cohorts are provided in Table 5 and
Figure 3b.

Among the surgical techniques, the numbers
were insufficient to allow statistical testing.
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Return Times for
Mid-Shaft Clavicle Fracture

m Mean Time to Return (weeks)

TREATMENT METHOD

Return Times for
Lateral Clavicle Fractures

= Mean Time to Return (weeks)

NO OF WEEKS

TREATMENT METHOD

Fig. 3 (a) Return Times to sport for mid-shaft clavicle fractures;
(b) return times to sport for lateral clavicle fractures. ORIF,
open reduction internal fixation; IM Nail, intra-medullary nail.

Fracture union

Mid-shaft clavicle fractures

For the mid-shaft fractures, union rates ranged
from 95% to 100% (mean 98%),”'%!#16:22,23,25-27
and mean times to union ranged from 7.3 to 14.1
weeks (mean 10.3 weeks)!'>1%%5(Table 5).

Lateral clavicle fractures

For the lateral fractures, union rates ranged from
90% to 100% (mean 98%),”*"***8-3% and mean
times to fracture union ranged from 7.3 to 14.1

weeks (mean 11.0 weeks)?128:31:32:34-36.38 (T ple 3).

Only one study specified the difference between
clinical and radiological union®* with the majority stat-

ing combined figures for both.*!131416,21,23,25-33,35,36,38

Complications

Mid-shaft clavicle fractures
Conservative management. For the undisplaced
mid-shaft fractures, there were no reported
complications.”'®%¢

For the conservatively managed displaced mid-
shaft fractures, reported complications included
refracture (up to 57%)'® and temporary upper limb
paraesthesia (7.5%).>* The rate of further interven-

tion ranged from 0% to 29%.%16-2%24:2¢

Surgical management For the mid-shaft fractures

9,13,14,16,26,27 reported

managed with plate fixation,
complications included wound infection (3%,
18%2’), painful metalwork requiring removal
(3%," 9%'?), transient neuropraxia of peripheral
nerves (3%, 8%27), non-union requiring revision
fixation with bone grafting (2%,"* 5%%); hardware
loosening with loss of fracture reduction requiring
revision fixation (2% '*); subclavian vein compres-
sion requiring plate removal (2%'?); hypertrophic
scarring (2%'*) and refracture requiring revision
(5%?7). The rate of re-intervention ranged from
0%>1%2° to 18%,%” with the rate of removal of
metalwork ranging from 0% %1% to 9%.'*

For mid-shaft fractures managed with IM

],162223:25  reported  complications  included

nai
wound infections (20%2?), refractures after metal-
work removal (8%722), non-unions requiring revi-
sion fixation with bone graft (2.5%7%?), fracture
displacement (8%72°), skin perforation from hard-
ware displacement (8%2°) and skin irritation from
protruding metalwork requiring removal of metal-
work (15%>°). The rate of re-intervention ranged
from 67%'¢ to 100%,**** largely comprising rou-

tine removal of metalwork.!'®>%23

Lateral clavicle fractures

Conservative management For undisplaced clavicle

fractures, there were no reported complications.’°
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Surgical management For the lateral fractures

managed with non-ACJ-spanning plate fix-

ation,””*13¢ reported complications included symp-
tomatic metalwork (40%,%¢ 27%3%') and AC]
subluxation (60%2°). The rate of re-intervention
ranged from 0%°”°' to 40%.°° The rate of

02931 ¢

removal of metalwork ranged from 0
40%.%°
For lateral fractures managed with ‘hook’ plate

2933 reported complications included

fixation,
symptomatic metalwork (34%?3?), metalwork loos-
ening with fracture displacement (3%, 30%7%°),
non-union (10%2>°), ACJ subluxation (10%2°),
and subacromial osteolysis with hook migration
(50%2?). The rate of re-intervention ranged from
90%>° to 100%>%: this was all for removal of
metalwork.

For lateral fractures managed with open suture

9:28,32,3437 reported complications included

fixation,
fibrous union (8%>’) and post-operative shoulder
stiffness (11%,%? 8%37). The rate of re-intervention
was 0%.728323%37 The rate of removal of metal-
work was 0%.”7*8-3%:3%37

For the lateral fractures managed with screw fix-

2138 there were no reported complications.

ation,
The rate of re-intervention was 100%, with routine

removal of metalwork performed in both.?!>3

Predictive factors

Mid-shaft clavicle fractures

One study found that the incidence of complica-
tions was significantly higher for operative manage-
ment of displaced mid-shaft fractures with IM Nail
compared to conservative management of displaced
mid-shaft fractures (P < 0.003).”* Thirty-five per-
cent of those treated with IM nail suffered adverse
events, while only 10% of those treated conserva-
tively suffered adverse events.**

Another study found that in displaced mid-shaft
fractures treated with plate fixation, the return times
for different sports were similar'® (mean 12 weeks
for American Football, mean 12 weeks for basket-
ball, mean 11.7 weeks for other sports). It was also
found that an early return to sports (<6 weeks) did

not result in an increased rate of complications.'?

Lateral clavicle fractures
In a study comparing ACJ-spanning to non-ACJ-
spanning plate fixation, it was found that all
patients in the non-ACJ-spanning group returned to
sport, while only two-thirds of patient returned in
the ACJ-spanning group.”” Reoperation rates for
implant removal were also significantly higher in
the ACJ-spanning group (90%) as compared to the
non-AC]J-spanning group (0%).>

Factors found to have no significant influence on
functional outcome following surgical management
of displaced lateral fractures included gender,®

36,37

hand dominance, age at surgery,® delay of sur-

gery>® and degree of fracture displacement.®®

Discussion

The main findings of this review are that most
patients with an acute clavicle fracture will return to
sports activity, with around four-fifths of all patients
able to return to their pre-injury level of sports activ-
ity. Those with displaced mid-shaft fractures treated
conservatively demonstrate decreased return rates
and increased return times to sport compared to
those managed surgically: this is confirmed by meta-
analysis of the study results. However, clinicians
must remember that surgical management exposes
the patient to the risk of surgical complications,
which include neurovascular injury and infection. '’

In comparison to previous similar systematic
reviews, the methodological quality of the studies
in this review was improved, with a mean modified
CMS of 64.172%% However, there were no RCTs,
with the majority of studies comprising Level 2 or 3
evidence. Thus, despite established management
principles for clavicle fractures, the optimal modal-
ities for management of these injuries have yet to be
determined.'’

For the mid-shaft fractures, conservative man-
agement remains the recommended treatment for
undisplaced fractures, with a favourable side-effect
profile.'” For displaced fractures, while non-surgical
management can be considered, refracture can
occur in over half of cases and delayed surgical
intervention in over a quarter.'® In contrast, pri-
mary surgical intervention offers improved return
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rates and return times to sport, particularly with
regards to returning to pre-injury level of sport.'®!?
This however exposes the patient to the risks of sur-
gical complications that include major neurovascu-
lar injury and infection.'® Clinicians should always
counsel patients as such when guiding management.

Regarding the preferred surgical technique for
mid-shaft fractures, both plate fixation” 314162627
and IM Nail'®?%2325 demonstrated near complete
return rates and similar return times. However, clini-
cians should remain aware that the optimal method
of fixation is dependent on the nature of the fracture
pattern.'®> Simple, transverse and oblique, two-
part fractures are suitable for either form of fixation,
and in such instances, the authors advise that clini-
cians should use the technique that they are experi-
enced with and feel comfortable performing.'®'¢*
Clinicians should inform patients undergoing IM
nail of the recommended requirement for subsequent
removal of metalwork.'®?***%% Complex, comminu-
ted fractures, however, are not suitable for IM nail-
ing, with recorded difficulties in achieving and
securing accurate reduction.'®*>*” In such instances,
clinicians should employ plate fixation.'®*>*”

With lateral fractures, in the athletic patient,
conservative management remains the standard
management for undisplaced fractures, while surgi-
cal management remains the standard management
for displaced fractures.'”

Regarding the preferred surgical modality, given
the wide variety of techniques available and limited
numbers per cohort, it was not possible to define the
optimal technique.'!” From the results available, non-
AC]J-spanning plate fixation and open suture fixation
appears to offer better sporting outcomes than ‘hook’
plate fixation and coraco-clavicular screw fixation.
This is likely due to the preservation of AC]J function
with the former techniques, providing improved
resultant shoulder biomechanics and function.'®!”*’
However, clinicians should remain aware that the
choice of fixation should also be directed by the
severity of fracture pattern, with the more complex
unstable fracture patterns often requiring concomit-
tant ACJ stabilsation.'®*” While the rates of major
complications were similar among the various techni-
ques, non-AC]J-spanning plate fixation and suture

fixation had much lower rates of secondary interven-
tion, as routine removal of metalwork was not
required for these techniques. Further studies are
required to determine the optimal method of fixation.

In comparison to previous studies, there was an
improvement in the reporting of rehabilitation
methods and functional outcome scores.'”-*%:*

Seventeen studies reported rehabilitation proto-

13,14,21-23,25,27,28,30-38 11 a further 17 studies
13,14,22-25,

cols,
reported formal functional outcome scores.
27231333739 However, the descriptions of the
rehabilitation ~ protocols  were  often  lim-
ited,!$1421:22:2527.28,3038 \while one study noted
that an early return to sport (<6 weeks) did not
result in an increased complications rate,'? there was
no other data comparing the effects of differing pro-
tocols. As such, the evidence to guide the selection of
rehabilitation modality for these injuries remains lim-
ited, and future studies should focus on establishing
the optimal rehabilitation methods.

192040 the stud-

ies from this review often provided limited descrip-

As with previous similar reviews,

tions of return rates and return times to sport,
limiting the ability to compare outcomes from differ-
ent treatment modalities.”'>'*!¢21=3% This is further
confounded by the heterogeneity of the included
cohorts as well as the limited quality of scientific evi-
dence provided.”131%16:21=3%  Aythors should be
encouraged to provide comprehensive descriptions
on the level of sport returned to as well as the timing
of return, both to training and full-level sport, thus
allowing future studies to provide clear comprehen-
sive data on return rates and return times to sport.
The design of prospective studies employing vali-
dated functional outcome scores should be encour-
aged to provide high-quality evidence on this topic.
There are several limitations to this review. First,
the included studies provided a diversity of data,
such that it was not possible to stratify the synthesis
data, to assess the effects of fracture severity, frac-
ture classification or level of sporting activity on
sporting outcome. Given that the interval from
injury to return to sports is dependent on such fac-
tors, with the return rates and times for high-risk
contact sports being less favourable than for non-
contact sports, the generalized data can be of
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limited value for the individual athlete. However, to
improve the applicability of such data, the causative
sports for the individual studies have been included
to better illustrate the individual outcomes of differ-
ent sports. Second, the recording of sporting out-
come was limited throughout most of the included
studies, with the majority making brief reference to
this, failing to provide comprehensive, level-specific
definitions regarding return to sport. This signifi-
cantly impaired our ability to objectively assess final
sporting function achieved, and so impaired our
ability to compare outcomes from different modal-
ities. Additionally, for the lateral fractures, with
multiple treatment modalities employed and limited
cohorts, it was not possible to draw definite conclu-
sions on the optimal treatment methods for this
fracture type.”*"*%2=3% Furthermore, for the mid-
shaft fractures, due to the limited cohorts, it was
not possible to assess the link between fracture

configuration and choice of surgical tech-

9:13,14,16.22-27 Finally, due to the heterogeneity

nique.
of the studies included, it was only feasible to per-
form a meta-analysis on the data relating to the mid-

shaft fractures”!%1%1622=27; this was not possible for

the lateral fractures.”>12-28-38

Conclusion

Most athletes, who suffer an acute clavicle fracture,
can expect to return to sport. Non-surgical manage-
ment forms the first-line treatment for undisplaced
fractures. In the athlete, surgical management is the
routine treatment for displaced lateral fractures and
the recommended treatment for displaced mid-shaft
fractures, offering improved return rates and return
times over conservative management. However,
before recommending surgical intervention, clinicians
must warn patients of the potential complications
that include neurovascular injury and infection. The
optimal surgical technique, for both mid-shaft and
lateral fractures, are yet to be established.

Supplementary material

Supplementary material is available at BRIMED
online.
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