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Abstract
Fractures in sport are a specialised cohort of fracture
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injuries, occurring in a high functioning population, in
which the goals are rapid restoration of function and
return to play with the minimal symptom profile possible.
While the general principles of fracture management,
namely accurate fracture reduction, appropriate
immobilisation and timely rehabilitation, guide the
treatment of these injuries, management of fractures in
athletic populations can differ significantly from those in
the general population, due to the need to facilitate a
rapid return to high demand activities. However, despite
fractures comprising up to 10% of all of sporting injuries,
dedicated research into the management and outcome
of sport-related fractures is limited. In order to assess
the optimal methods of treating such injuries, and so
allow optimisation of their outcome, the evidence for
the management of each specific sport-related fracture
type requires assessment and analysis. We present
and review the current evidence directing management
of fractures in athletes with an aim to promote valid
innovative methods and optimise the outcome of such
injuries. From this, key recommendations are provided
for the management of the common fracture types
seen in the athlete. Six case reports are also presented
to illustrate the management planning and application
of sport-focussed fracture management in the clinical
setting.

Key words: Fractures; Sport; Management; Optimisation;
Outcome
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Core tip: This is an editorial article, on the topic of opti-
mising the management and outcome of sport-related
fractures, providing an informed commentary on the
current management of acute fractures in the athlete
with an aim to try optimise their outcome. The article
begins with a brief overview of the topic, which is
followed by a discussion on the management strategies
and associated outcomes of the common fracture

December 18, 2015 | Volume 6 | Issue 11 |



patterns seen in sporting populations. The published
evidence relevant to this is also discussed. The authors
then present a series of case reports to illustrate the
management of such injuries in the clinical setting.
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INTRODUCTION

Sports injuries are a major source of morbidity for the
athlete™. The time required for treatment and recovery
can have substantial financial implications both for the
individual and for their team™. Given the economic reve-
nues associated with professional sport, there has been
a major focus in recent years to minimise the impact of
sporting injuries, through optimisation of management,
acceleration of rehabilitation and promotion of injury
prevention®?. Such initiatives have largely focused
on acute soft tissue injuries and overuse injuries, such
as ligament ruptures and stress fractures, that are
commonly associated with sports medicine®*. Little
attention, however, has been placed on the management
and outcome of acute fractures®.

Acute fractures comprise 5% to 10% of all sports
injuries and account for one of the longest return
times to sport post-injury®®*®, Until recently, much
of the previous fracture research had focussed on
osteoporotic fractures, overlooking cohorts of sporting
individuals'”*®, While fracture management in both
cohorts adheres to the general principles of orthopaedic
trauma with accurate fracture reduction, appropriate
immobilisation and timely rehabilitation, management
of fractures in athletes provides a unique challenge, due
to the requirement to return to high impact activities
as rapidly as able with the optimal symptom profile
possible!**®, Thus in order to properly to assess the
optimal management techniques for these injuries, and
so maximise their outcome, dedicated research has to
be performed focussing specifically on these individual
cohorts™ 2!,

In this editorial we analyse the evidence available for
the management of acute sport-related fractures, and
discuss the developing methods suggested to optimise
management and outcome of these injuries. We will
focus on the common fracture locations and types expe-
rienced by the athlete®™??, and, for each of these, we
will discuss the standard management of these injuries
as well as review the innovative treatment strategies
currently being developed to optimise outcomes in the
high level athlete. This will be supplemented by a series
of case reports which will illustrate the application of
these strategies in clinical practice. The topic of sport-
related stress fractures is not covered in this editorial as
this has been covered previously in various reviews.
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OPTIMISING THE MANAGEMENT
AND OUTCOME OF SPORT-RELATED
FRACTURES

When planning the management of acute sport-related
fractures, the standard principles of orthopaedic trauma
management should always form the basis of decision-
making™®. These are to achieve anatomical fracture
reduction, to apply adequate fracture immobilisation,
and to perform timely rehabilitation to facilitate the
return of normal physiological functioning®. However,
with fractures in the athlete, particularly high level
athletes, there is a requirement to achieve rapid return
to high demand activities with lowest symptom profile,
in order to restore sporting careers!>'®, As such,
specific modifications can be made when treating these
injuries to achieve this!***,

However, it is difficult to provide a unifying set of
principles to guide the management of sports-related
fractures, as fracture management is often unique to
fracture location and fracture pattern'®'°!. And so, in
order to establish the optimal modality for treating
these injuries, each fracture type has to be assessed
individually, with the relevant evidence assessed for
each. The four major questions that require defining
for each fracture type are: (1) Should management
be operative or conservative? (2) Which method of
surgical fixation is best to use? (3) Which method of
immobilisation is best to use? and (4) How quickly can
sporting activities be resumed?

In order to achieve this, we will assess the five most
common fracture types for both the upper and lower
limb®?? and discuss the developing management
initiatives that aim to optimise outcome of these injuries
in the high level athlete.

UPPER LIMB SPORT-RELATED
FRACTURES

Upper limb fractures comprise three quarter of all
sports-related fractures, with the five most common
types being finger phalanx, distal radius, metacarpal,
clavicle and scaphoid™?®?. In general, around ten
percent of upper limb sport-related fractures are treated
operatively™®?!, Both return rates and return times are
promising, with rates ranging between 85% and 87%
and return times averaging around 9 wk!?4,

Finger phalanx

As a whole, the management of finger phalanx fractures
varies little between athletic populations and the general
population®***1, The majority of such fractures are
undisplaced or minimally displaced and can be treated
satisfactorily with an appropriately designed splint for 2
to 3 wk*®#%1 For the high level athlete, the exception
to this rule is the undisplaced condylar fracture, which
has a high rate of displacement in active individuals™®.
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Weiss et al*® noted a displacement rate of 72% with
non-operative management of such fractures. As such
these often benefit from primary surgical fixation in the
athletic population®?¥,

Stable displaced extra-articular fractures are often
amendable to conservative management with closed
reduction and splinting!*****!, However, displaced intra-
articular fractures, displaced proximal base fractures and
displaced unstable extra-articular fractures often require
surgical stabilisation™®****1. While closed reduction and
K-wiring is routinely chosen for stabilisation of such
fractures in the general population, there is a developing
consensus that internal fixation should be employed in
the high level athlete, with interfragmentary screw or
plate fixation, as this can facilitate an accelerated return
to sporting activity™??. Such decisions can be complex
and management is best directed by a specialist hand
surgeon with experience in such injuries™?,

Methods of immobilisation remain similar to the
standard techniques, with Alumafoam, thermoplast,
or “finger tip” protectors, regularly employed™® ],
The challenge with the athlete is designing an orthotic
that can allow early return to sport. This is often best
achieved in conjunction with a specialist orthotist and
should be guided by the rules of the sport, as well as
the function of the athlete™

Regarding the best time to return to sport, guide-
lines suggest that return within the first week post-
injury should be possible with adequate orthotic prote-
ction®?*), However return to full contact sport should
be withheld till there is evidence of radiographic healing,
normally around 3 wk, with continued used of protective
splinting till 6 wk post fracture™?*,

Distal radius

Around ninety percent of sport-related distal radius frac-
tures are treated conservatively, being either undisplaced
fractures or dorsally displaced extra-articular fractures
that can be reduced and splinted into satisfactory
anatomical alignment®*#%#1 However, for the high
level athlete, it is becoming increasingly accepted that
such fractures with evidence of radiological instability,
such as dorsal comminution, dorsal angulation > 20
degrees, articular radiocarpal fracture, ulnar fracture,
and loss of radial length, are best treated with primary
surgical intervention, to avoid unsuccessful attempts
at conservative management, which delay return to
sport[3o-32].

Regarding the choice of surgical fixation, the majority
of fractures can be adequately managed with locked
volar plating™. However, clinicians must remain aware
of the importance of achieving accurate anatomical
reduction in the high level athlete, and occasionally,
this is not possible with volar plating alone, particularly
with comminuted and intra-articular fractures™. Addi-
tional plating or bridging external fixation with K-Wire
augmentation may be required to provide more accurate
reduction®®, Such decisions should be directed by
specialists with experience in the management of sport
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related distal radial fractures®®.

Immobilisation techniques vary little from standard
practice, with a short arm “colles” cast for conservative
management and a wrist splint for post-surgical
immobilisation™®*%, Regarding return to sport, it is clear
that non-contact, “non-upper-limb” activities can be
commenced within 2 to 4 wk of injury with the fracture
appropriately immobilised®*”, However, both with
operative and conservative cases, return to full contact
sport should not be performed until there is satisfactory
fracture healing, normally around 8 wk post-injury!*®3",

Metacarpal

The majority of sport-related metacarpal fracture are
undisplaced or minimally displaced and will not require
surgery>?%?>??331 These can be treated satisfactorily
with an appropriately designed splint and associated
buddy strapping™®*******!, For the high level athlete, the
exception to this rule is the undisplaced intra-articular
metacarpal head fracture and the undisplaced intra-
articular thumb metacarpal base fracture, which are
unstable, and require primary surgical fixation!*8+2>3+%],

Most displaced extra-articular fractures can be
managed conservatively, with reduction and splinting
into satisfactory alignment!®*%>:3431 However,
displaced intra-articular fractures and displaced unst-
able extra-articular fractures often require surgical
stabilisationt®?*?>3*3*] Internal fixation with either
interfragmentary screws or plating is the preferred
modality in the high level athlete, facilitating an earlier
return to rehabilitation and sport!**?>*%, Rettig et al*!
found that internal fixation of metacarpal fractures
resulted in a return time to sport of 14 d while manage-
ment with closed and K-wiring resulted in a return time
of 36 d to sport. When closed reduction and K-wiring is
required, K-wires can be cut under the skin and buried to
facilitate an accelerated return to sport®,

A variety of immobilisation methods continue to
be used, ranging from short arm “colles” casts to
gutter splints, with neither more beneficial than the
other!'8242334331 The challenge with the athlete, is
designing a suitable orthotic that can permit adequate
function with appropriate protection on return to
sport?®******! This is often best achieved in conjunction
with a specialist orthotist and should be guided by the
rules of the athlete’s sport, as well as the position of the
ath |ete[24,25,34,35] .

Guidelines at present advise return to non-contact,
“non-upper-limb” sporting activities within 1 wk post-
injury and return to full contact sports within 4 wk post-
injury®**3***!_However, recent studies have suggested
that an accelerated return to full contact sport can be
achieved with one week of injury™®. While the authors
advise against this, due to the possibility of re-injury,
if clinicians decide to attempt this, patients should be
thoroughly counselled regarding the risk of re-fracture
and strongly advised to maintain protective splinting
throughout.

December 18, 2015 | Volume 6 | Issue 11 |



Clavicle

Up to 20% of sport-related clavicle fractures undergo
primary surgical intervention®®*", compared to around
5% in the general population®”. This is due to the
differing management of displaced mid-diaphyseal
clavicular fractures for the two populations™**!!. While
displaced mid diaphyseal fractures are regularly man-
aged conservatively in the general population, with
acceptable union rates and functional results’”*?, recent
research has promoted surgical fixation of such injuries
in athletes (particularly contact athletes) when there
is complete displacement, shortening greater than 2
cm or comminution®®****4, This is directed by the
research from the Canadian Orthopaedic Trauma Asso-
ciation™! and McKee et a/*! who found that operative
management of such fractures provides significantly
improved shoulder function, symptom profile and union
rates in active individuals. Further studies in high level
athletes have found that conservative management
of such injuries can result in return times of up to two
seasons, with refracture rates of over 50%"”, while
surgical management results in return times between
68 d and 83 d with no episodes of refracture®*!, Never-
theless, given that conservative management remains an
acceptable alternative, avoiding the substantial surgical
risks, clinicians should involve all patients in a well-
informed discussion regarding both sets of management,
before proceeding with surgical intervention!*®,

Regarding the optimal method of surgical fixation,
several studies have found similar return rates and
return times to sport for both plate fixation (rates 98%
to 100%; times 45 d to 36 wk)®******"! and intramedu-
llary nailing (rates 98% to 100%; times 17 d to 3.2
mo) 3% However, clinicians should remain aware
that the optimal method of fixation is dependent on
the location and the nature of the fracture pattern!®*,
Simple, transverse and oblique, two part mid-diaphyseal
fractures are suitable for either form of fixation®*%,
and in such instances, the authors advise that clinicians
should use the technique that they are experienced
with and feel comfortable performing™®. Complex
comminuted mid-diaphyseal fractures and distal clavicle
fractures, however, are not suitable for intra-medullary
nailing, with recorded difficulties in achieving and secur-
ing accurate reduction®**%, In such instances, clinicians
should employ open reduction internal fixation™®*¢*",

There is little variation for immobilisation tech-
niques in the athlete compared to those of standard
practice™®*"*?, Use of a sling is appropriate for both
conservatively and surgically managed fractures, with no
clear advantage being shown between this and figure of
eight immobilisation™®>*%,

Return to sport is an important issue with such
fractures, due to the risk of refracture™®®. The authors
advise that non-contact, “non-upper-limb” activities
be commenced within 1 to 2 wk post-injury, for both
operative and non-operative cases!'***?, However com-
mencement of contact and “upper-limb” sports should
not be commenced till around 8 wk post-injury, with
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clear evidence of radiographic and dlinical healing!®*"*%,

For, the rare cases of conservatively managed displaced
mid-diaphyseal fracture, such times may extend to 16
wk,

Scaphoid

Up to 25% of sport-related scaphoid fractures are
treated surgically™™, while only around 5% of those
in general population undergo primary surgical
intervention™, This is because evidence-based recom-
mendations advise primary surgical intervention of
undisplaced and minimally displaced waist fractures in
the athlete, while such injuries are routinely managed
conservatively in the general population™®*¥, Level 1
Evidence from McQueen et al® found that primary
surgical management of undisplaced scaphoid waist
fractures with a percutaneous headless screw results
in return times to sport of 6.4 wk while conservative
management of such injuries resulted in return times
of 15.5 wk. Nevertheless, as conservative management
remains an acceptable alternative, the authors advise
that clinicians involve patients in a well-informed dis-
cussion regarding both sets of management, before
proceeding with surgical intervention™®,

Regarding the optimal surgical modality, the Herbert
Headless Compression Screw is the most validated
method available®***”), This can be performed percu-
taneously for minimally displaced fractures, leaving a
minimal scar with limited post-operative symptoms,
allowing the athlete to return to unimpaired upper limb
activities as quickly as possible®*>?,

One of the major benefits of undergoing primary
surgical intervention in the athlete, is that no formal
post-operative immobilisation is required, allowing
rapid commencement of physiotherapy and return to
sports®***!, Conservative management requires use
of a short arm “colles” cast for 8 to 12 wk, delaying
commencement of physiotherapy and subsequent return
to sport®*®, The addition of thumb extension to “colles”
casting appears to offer limit benefit in term of time to
union and post-treatment function, and so is no longer
recommended™”.

Return to sport is clearly accelerated in those
athletes who undergo surgical intervention due to the
more rapid commencement of upper limb mobilisation
exercises® !, Non contact, “non-upper-limb” activities
can be commenced within 1 to 2 wk, followed by a gra-
duated return to contact activities, by around 6 to 8
wk post-surgery™*!. With conservative management,
non contact activities can be commenced within 1 to
2 wk of injury, however contact sports should not be
commenced until removal of cast with clear evidence of
radiographic healing™".

LOWER LIMB SPORT-RELATED
FRACTURES

Lower limb fractures comprise one quarter of all sports-
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related fractures, with the five most common types
being ankle, metatarsal, toe phalanx, tibial shaft and
fibula®??, Around forty percent of them are treated
operatively®>?!, Return rates are promising at around
86%, however return times can be prolonged, often
averaging around 27 wk*?Y,

Ankle

Until recently, it was recommended that all sport-related
ankle fractures be treated surgically, to facilitate an early
return to sport™. However, emerging evidence shows
that surgical intervention is associated with increased
rates of persisting symptoms, with similar or prolonged
return times to sport compared to conservative mana-
gement’®’. As such, current recommendations advise
that stable undisplaced fractures (i.e., isolated Weber
A lateral malleolus, isolated Weber B lateral malleolus
and medial malleolus) be treated non-operatively™®*?.,
Those that require surgical intervention include displaced
unstable fractures (displaced bimalleolar and bimalleolar
equivalent fractures), fractures with posterior malleolar
fragments greater than a third the articular surface and
fractures with sydesmotic disruption!®*,

The area for debate is the management of undis-
placed, radiologically unstable fractures (i.e., undis-
placed bimalleolar fractures and undisplaced Weber
C fractures), with some advocating primary surgical
fixation to facilitate early return to sport and others
advocating attempted conservative management
to avoid the post-surgical symptom profile!®!9°81,
Robertson et al'® found that conservative management
of undisplaced bimalleolar fracture resulted in return
times of 27 wk to sport while surgical management of
displaced bimalleolar ankles resulted in return times of
43 wk. Seventy-one percent of the surgically managed
patients reported persisting symptoms at follow-up
compared to 17% of the conservatively managed
patients™, As such, current recommendations advise
attempted conservative management of these fracture
types, with close follow-up and surgical intervention if
displacement occurst*®*,

Regarding the optimal surgical method, open
reduction internal fixation with lag screw and tubular
plate remains the standard modality™®. Intra-medullary
fixation is an evolving concept though the evidence
for use in the athletic population is not available at
present’®), The decision to repair associated soft tissue
structures remains debatable, particularly for the high
level athlete™. Stromsoe et al®" found that additional
deltoid ligament repair resulted in no improvement to
sporting function at a mean of 17 mo post-surgery. It
is recommended that associated ligament repair only
be performed if these structures block intra-operative
fracture reduction®'*®. There remains debate over
the optimal method of syndemotic stabilisation, with
current evidence suggesting that tightrope fixation
provides superior results over screw fixation in terms of
ankle function, time to return to activities and need for
further intervention®®?, While it is recommended for
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use in the elite athlete, long term follow-up of tightrope
fixation is limited®”*?\, As such, use of this specialist
technique should be restricted to surgeons who are
experienced with this procedure®™*?. For those that
undergo screw fixation, there is no functional benefit in
screw removal, so this is only recommended if there are
adverse symptoms arising from it®®,

Immobilisation of ankle fractures in the elite athlete
is now more commonly performed with a moon boot
orthosis as this allows for regular removal and earlier
commencement of physiotherapy™®. With stable fra-
ctures, weight bearing should be encouraged as early
as possible to reduce muscle wastage and deconditi-
oning™®**. Times for immobilisation are as per standard
ankle fracture management, and should be adhered
to properly, to allow for optimal fracture healing before
recommencement of sporting activities, limiting the
chance of repeat injury!®*.

Regarding return to sport, the authors recommend
commencement of non-contact sporting activities bet-
ween 6 to 8 wk post-injury, with progression of exercise
intensity under the care of the physiotherapists™®*.
Return to contact sporting activities can then normally
be performed around 12 to 16 wk post-injury, though
should be guided by radiological evidence of healing™®*.
The exception to this are those who undergo synde-
smotic fixation: in such cases weightbearing should not
be commenced till 8 wk post-surgery, so full return to
sporting activities is often delayed up to and beyond 20
Wk[18,19].

Metatarsal
The key difference between the management of meta-
tarsal fractures in the athletic population compared to
that in the general population is that, in the elite athlete,
primary surgical intervention is recommended for the
acute undisplaced or minimally displaced 5" metatarsal
proximal meta-diaphyseal (Jones) fracture®®¥., Level
1 evidence from Mologne et a/'®! has found that
primary surgical intervention of these injuries resulted
in improved return times to sport (surgical 8 wk vs
conservative 15 wk), improved rates of union (surgical
95% vs conservative 67%) and improved times to
union (surgical 7.5 wk vs conservative 14.5 wk). This
has subsequently been confirmed by a systematic
review assessing eighteen studies on this subject®.
Given that conservative management remains an
acceptable alternative, the athlete should be thoroughly
counselled on the treatment options, detailing both the
risks of non-union with conservative management and
the risks of infection and nerve damage with surgical
management™®®4, If conservative management is
initially attempted, this can be converted to surgical
management if a delayed union becomes apparent,
normally within two to four months of the initial
injury™®*®¢®® This can improve return times to sport in
such circumstances'®*%¢%®,

The preferred surgical technique for the Jones
fracture is the intramedullary screw, having the stron-
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gest evidence base of all the available methods!*®".

Reported return to sport times range between 7.5 wk
and 12.4 wk and return rates range between 88%
to 100%°>*”%*7%While there is no evidence-base to
recommend a percutaneous technique over an open
technique, a percutaneous technique leaves the athlete
with a smaller scar which theoretically should reduce the
post-operative symptom profile’®.

Immobilisation is an important factor in achieving
healing with the Jones fracture, and appropriate adhe-
rence to recommended rehabilitation protocols is key to
improve the success of both operative and non-operative
management'®”), Post-operative immobilisation can be
performed with a moon boot to facilitate early range of
motion exercises, though conservative management
may best be performed in a below knee cast, at least
initially, to limit return to activities and allow for optimal
fracture healing!'®%7*74, post-operatively, current
recommendations advise return to weightbearing 2 wk
post-surgery, with commencement of physiotherapy
and graduated return to activities by 6 to 8 wk post-
surgery!'®¢”7274  Athletes must be advised not to over
accelerate rehabilitation as this significantly increases
the chances of treatment failure!®”. For conservative
management, immobilisation is required for up to 12 wk,
non weightbearing for 6 wk and partial weightbearing
for 6 wk'®”>”®, Compliance is vital, particularly in the
restless athlete, as failure to adhere with this results in a
high rate of non-union!*®*”),

Regarding return to sport for surgically managed
Jones fractures, this can normally be achieved around
8 to 12 wk post-surgery, but again, it is important to
avoid an over accelerated return as this can damage
fixation, impair healing and result in non-union™®®7>74,
As such return should only be performed when there
is clear evidence of clinical and radiological healing”.
For conservatively managed Jones fractures, it is simi-
larly important to avoid an over accelerated return, as
this results in a high rate of delayed union and non-
union®®¢”757¢1 " Athletes can expect to wait till up to 16
wk post-injury till return to full level sport, and this again
should not be performed till there is clear evidence of
clinical and radiological healing™®**". For other metatarsal
fractures, whether treated conservatively or surgically,
these can normally return to sporting activities between
6 to 8 wk post-injury!*®.

Toe phalanx

The majority of sport-related toe phalanx fractures are
undisplaced or minimally displaced and so can be treated
conservatively, with very satisfactory results!®*7,
However, those with gross displacement or significant
articular involvement will normally require surgical
intervention™®*77,

There is little evidence to direct the optimal surgical
modality, though, with high level athletes, internal
fixation with interfragmentary screw fixation or plate
fixation is recommended over closed reduction and
K-wiring, as this can facilitate a more rapid return to
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sporting activities!””.

Immobilisation is best performed with buddy
strapping and a forefoot offloading shoe, as this allows
the athlete to continue weightbearing during the
immobilisation period™®’”). This is normally for a period
of 3 to 4 wk, followed by a graduated return to activities
under the care of the physiotherapists®””.

Regarding return to sport, while it can tempting
for the high level athlete to pursue an accelerated
resumption of activities, given the perceived insignifi-
cance of such injuries, clinicians must limit return times
to @ minimum of 4 wk, for both conservative and surgical
management, to allow the fracture to heal sufficiently!*®””.,
This prevents the risk of re-injury and development of
deformity or longstanding pain complications!*®””’,

Tibial shaft

The key difference between the management of tibial
shaft fractures in the athletic population compared the
general population is that, in the elite athlete, primary
surgical intervention is recommended for undisplaced
and minimally displaced tibial shaft fractures!®”®,
While such injuries have traditionally been treated non-
operatively, with an above knee cast followed by a
patellar tendon bearing cast, a recent systematic review
has found that, in athletic populations, primary surgical
fixation results in improved return rates to sport (surgical
92% vs conservative 67%). with improved return times
to sport (surgical 12 to 54 wk vs conservative 28 to 182
wk)!*®”®_ Given that conservative management remains
an acceptable alternative, avoiding the considerable
risks associated with surgery, such decisions require
an informed discussion with patient!®, The risks of
surgery should be detailed clearly, including infection,
compartment syndrome and neurovascular injury,
though patients should also be advised that up to one
third of patients managed conservatively require delayed
surgical intervention for fracture displacement™®7%!,
The authors recommend primary surgical intervention
for high and middle level athletes with undisplaced or
minimally displaced tibial shaft fractures, and attempted
conservative management for low level athletes with
such injuries. For those managed conservatively, regular
follow-up with radiographic review is required to assess
for displacement, with appropriate surgical intervention
offered accordingly, if this occurs”®®4,

The management of displaced fractures is similar
between athletic and non-athletic populations with
surgical intervention universally required™®®. To
note, manipulation and casting of such fractures has
been found to result in return times over 2 years,
with re-intervention rates over 25%"°!. This is not
recommended in the athlete”®.

Intra-medullary nailing remains the preferred
technique in the athlete, with the strongest evidence
base of all methods®®®*®, Return rates range between
70% to 100%*"##8%) and return times between 12
to 54 wk!*#28>87881 piate fixation often requires a period
between 4 to 6 wk non-weightbearing post-operatively,
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Figure 1 The management of a displaced mid diaphyseal clavicle fracture.
A: Pre-operative radiograph demonstrating complete displacement with
shortening; B: Intra-operative antero-posterior radiograph; C: Intra-operative
skyline radiograph.

and as such, demonstrates prolonged return times
compared to IM nailing"?".

Recommended immobilisation techniques following
IM Nailing include use of a moon boot orthotic weight-
bearing as tolerated for 4 to 6 wk, allowing for range
of motion exercises throughout™®. For conservative
management, preferred immobilisation is with an above
knee cast for 4 to 6 wk followed by a patellar tendon
bearing cast for 4 to 6 wk, with weightbearing guided
by radiological evidence of healing™®7*%,

Rapid return to sport is a key issue with these
fractures but it is important to perform this in a time-
appropriate manner as over-accelerated return can
risk failure of fixation and non-union™®. Following intra-
medullary nailing, progressive immobilisation under
the care of the physiotherapist can begin immediately
with return to gentle running activities between 6 to 12
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wk182182 881 Retyrn to full contact sports can normally

be performed by 24 wk!®?*#28 There should be clear
evidence of radiological union before this is permitted™®.,
For conservative management, mobilisation under
the care of the physiotherapist cannot be commenced
till removal of cast, and as such return to sporting
activities is often delayed due to muscle atrophy and
deconditioning™®”*®**, Running activities are usually
not commenced till between 16 and 20 wk and return
to full contact sport can often does occur till over 40 wk
post-injury!®”®%, particularly in these cases, this should
not be resumed till there is clear evidence of radiological
healing, due to a high risk of re-fracture on return to
sports!*®,

Fibula

The management of sport-related fibula fractures varies
little from that in the general populationt*®?*, Virtually
all these injuries are treated conservatively with favou-
rable return times to sport and limited post-injury
symptom profiles’®>?!, The main consideration with the
management of these injuries in the high level athlete
is to avoid over-accelerated return to full level sport
before adequate healing has been achieved, as this may
promote development of a non-union'®. Despite the
initial self-limiting nature of such fractures, development
of a non-union often requires surgical intervention,
which can significantly delay return to sport™®,

Immobilisation of such fractures in the athlete is
often best performed with a moon boot weightbearing
as tolerated as this allows ongoing physiotherapy
exercise to be performed!®.,

Regarding return to sport, this should be performed
in a graduated fashion between 6 to 8 wk, guided by
both radiological and clinical evidence of healing™®.
Clinicians should remain alert for the patient who dev-
elops persistent fracture pain on return to sport™®.
Appropriate reduction of activities advised with regular
follow-up performed, to exclude the development of a
non-union®*®.,

Case 1: A displaced mid diaphyseal clavicle fracture
(Figure 1)

A 20-year-old semi-professional rugby player suffered
a fall onto his left shoulder following a tackle during
a match. He sustained a mid diaphyseal clavicluar
fracture, that was completely displaced on radiographs
and clinically shortened greater than 2 cm. It was closed
and distally neuro-vascularly intact with no evidence of
skin tenting.

Following an informed discussion in clinic, outlining
the options of conservative vs surgical management,
detailing both the associated risks and predicted
outcomes of both treatments, with surgical intervention
recommended, the patient opted for surgical man-
agement, with a view to be able to return to his sporting
career as soon as able.

He underwent open reduction and plate fixation
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Figure 2 The management of an undisplaced bimalleolar ankle fracture. A, B: Pre-cast antero-posterior and lateral radiographs; C, D: Initial antero-posterior and
lateral radiographs in cast; E, F: Two-week follow-up antero-posterior and lateral radiographs in cast.

of his clavicle the two days later. There were no
complications. Post-operatively, he was immobilised in
a sling for 2 wk, then commenced physiotherapy at this
stage.

He returned to non-contact training activities 8 wk
post-operatively and returned to full level rugby 10 wk
post-operatively. At 2-year follow-up, he is occasionally
troubled by scar sensitivity, particularly when wearing a
rucksack but otherwise reports no other symptoms.

Key message: Primary surgical fixation of displaced
mid shaft clavicle fractures can facilitate early return to
contact sports with good recovery of shoulder function.

Case 2: An undisplaced bimalleolar ankle fracture (Figure 2)
A 24-year-old district level soccer player suffered a
forced inversion injury to her left ankle during a tackle.
She sustained an undisplaced right bimalleolar ankle
fracture. This was closed and distally neuro-vascularly
intact. She was placed into a below knee backslab
on the day of her injury and this was then converted
into a below knee cast one day later in fracture clinic.
Radiographs confirmed no displacement of the fracture.

In clinic, her consultant detailed the options of
conservative vs surgical management, describing
both the associated risks and the predicted outcomes
of both treatment, and recommending conservative
management. She opted for conservative management
with a preference to avoid surgery. She was kept crutch-
assisted partial weightbearing in a below knee cast for 6
wk.

Radiographs at one, 2 and 6 wk demonstrated no
displacement of the fracture, and the cast was removed
at 6 wk. She commenced physiotherapy at this stage,
with a progressive weightbearing programme.

She returned to training activities 14 wk post-injury
and returned to full level soccer 20 wk post-injury. At
2-year follow-up, she reports no adverse symptoms.

Key message: Successful conservative management
of undisplaced, radiologically unstable, ankle fractures
can result in rapid return to sport with the avoidance
of the surgical intervention and an improved outcome
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symptom profile.

Case 3: An undisplaced scaphoid waist fracture (Figure 3)
A 26-year-old right hand dominant professional cyclist
suffered a fall from his bike during a race onto his
right outstretched hand. He sustained an undisplaced
scaphoid waist fracture. The injury was closed and
distally neuro-vascularly intact.

Following extensive discussion in clinic, outlining the
options of conservative vs surgical management, detai-
ling the associated risks of treatment and the predicted
outcomes, with surgical intervention recommended,
the patient opted for surgical fixation, with the aim to
be able to return to his sporting career as soon as able.
He underwent retrograde percutaneous screw fixation
of his scaphoid fracture three days later. There were no
complications.

Post-operatively, he required no immobilisation and
commenced physiotherapy within 1 wk of his surgery.
He returned to non-contact, “non-upper limb” training
activities 3 wk post-operatively and returned to cycling
7 wk post-operatively. At 2-year follow-up, he reports
occasional pains around his scaphoid region following
prolonged cycles, particularly in the cold, though is
otherwise functionally well.

Key message: Primary surgical fixation of undisplaced
scaphoid waist fractures can facilitate early return to
upper limb sports with good recovery of wrist function.

Case 4: A minimally displaced tibial shaft fracture (Figure 4)
A 23-year-old professional soccer player suffered a
twisting injury to his right lower leg, as his studs got
caught in the turf, during a tackle. He sustained an
undisplaced tibial shaft fracture, which was closed
and distally neurovascularly intact. In the Emergency
Department, he was placed into an above knee cast,
and further radiographs demonstrated minimal fracture
displacement with acceptable alignment to consider
non-operative management. He was admitted as
an inpatient to monitor for post-injury compartment
syndrome.

On the ward round the following morning, there
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Figure 3 The management of an undisplaced scaphoid waist fracture. A, B: Pre-operative postero-anterior and 45-degree oblique radiographs; C: Intra-operative
antero-posterior radiograph; D: Intra-operative lateral radiograph.

Figure 4 The management of a minimally displaced tibia shaft fracture. A, B: Pre-cast antero-posterior and lateral radiographs; C, D: Initial antero-posterior and
lateral radiographs in cast; E, F: Twelve-week post-operative antero-posterior and lateral radiographs.

was an extensive discussion between the patient and to avoid a tackling opponent. He sustained a left 5"
his consultant, regarding the options of conservative vs metatarsal Jones fracture, which was undisplaced
surgical management. The risks associated with each on radiographs. The injury was closed and distally
form of treatment and the predicted outcomes from neurovascularly intact.
both were detailed clearly, with surgical intervention He was seen in fracture clinic the next day and
recommended. The patient opted for surgical interv- following an extensive discussion, regarding the options
ention, with the aim to return to his sporting career as of conservative vs surgical management, detailing the
soon as able. He underwent intra-medually nailing of his associated risks and predicted outcomes of both, with
tibia that day. There were no complications. surgical intervention recommended, the patient chose
Post-operatively, he was weightbearing as tolerated to persist with conservative management, with an aim
in @ moon boot and commenced physiotherapy day to avoid surgery. He was placed into a below knee cast
1 post-surgery. He commenced training activities at and kept non-weightbearing with crutches for 6 wk.
16 wk post-surgery and returned to full level soccer He was then converted to a moon boot orthotic, partial
at 35 wk post-surgery. At 2-year follow-up, he reports weightbearing with crutches for a further 6 wk.
mild anterior knee pain on prolonged kneeling but is At his 9 wk follow-up appointment, he reported
otherwise functioning well. having returned to gentle running activities and
suffering a lot of pain from the fracture site during this.
Key message: Primary surgical fixation of undisplaced Radiographs at that time showed he was progressing
and minimally displaced tibial shaft fractures can to a delayed union. His consultant then explained the
facilitate early return to sport with good recovery of  current status of his fracture, detailing the likelihood and

lower limb function. timeframe to union with both surgical and conservative

management, discussing the associated risks and
Case 5: An undisplaced fifth metatarsal jones fracture predicted outcomes of each treatment method, and
(Figure 5) recommending surgical intervention. The patient then

A 27-year-old amateur level soccer player suffered opted for surgical management with an aim to return to
a twisting injury to his left foot after turning rapidly sport as soon as able with minimum persisting pain. He

Roaishidenge ~ WJO | www.wjgnet.com 858 December 18, 2015 | Volume 6 | Issue 11 |



Robertson GAJ et a/. Fractures in sport

Figure 5 The management of an undisplaced fifth metatarsal jones fracture. A: Initial Antero-posterior and oblique radiographs; B: Nine-week follow-up antero-
posterior and oblique radiographs; C: Eight-week post-operative antero-posterior radiograph; D: Eight-week post-operative oblique radiograph.

underwent percutaneous screw fixation of his fracture
two days later. There were no complications.

Post-operatively, he was mobilised partial weig-
htbearing with crutches in a moon boot for 2 wk, and
then was progressed to full weightbearing over the
next 4 wk under the care of the physiotherapists.
Repeat radiographs at his 6 wk appointment confirmed
progressive union of his fracture. He commenced
training activities 8 wk post-surgery and returned to full
level soccer 12 wk post-surgery. At his 2-year follow-up,
he reports no symptoms from his fracture.

Key message: Primary surgical fixation of undisplaced
fifth metatarsal Jones fractures can result in more
rapid return to sport and improved union rates than
conservative management. If delayed union develops
with conservative management, operative intervention
still remains a valid option to promote fracture union
and facilitate an early return to sport.

Case 6: A radiologically unstable distal radius fracture
(Figure 6)

A 26-year-old right hand dominant amateur team
cyclist suffered a fall from his bike whilst racing, landing
on an outstretched right hand. He sustained a right
distal radius fracture that was dorsally displaced and
angulated, with associated dorsal comminution. It
was a closed injury and was distally neuro-vascularly
intact. He underwent closed reduction and below
elbow “colles” backslab application under “Bier's Block”
Regional Anaesthesia in the Emergency Department.
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Post-Manipulation radiographs confirmed satisfactory
reduction of the fracture.

He was seen in Fracture Clinic the following day,
where his consultant had an extensive discussion with
him regarding the options of conservative vs surgical
management, detailing the associated risks and the
predicted outcomes for both, and recommending
surgical intervention. The patient opted for conservative
management with the desire to avoid surgery. He was
then reviewed 1 and 2 wk post-injury, with radiographic
follow-up and conversion to a below elbow “colles” cast
at the 2 wk appointment. Check radiographs at that
stage showed the fracture had lost reduction.

His consultant then explained the current status
of his fracture, describing the predicted function and
outcome with conservative management vs surgical
management, detailing the associated risks and the
predicted outcomes for both, and recommending
surgical intervention. He opted for surgical management
due to the concerns raised about his resultant hand and
wrist function if he developed a malunion of the fracture.
The following day he underwent operative fixation of
the fracture. Intra-operatively, satisfactory reduction
of the fracture was achieved with a volar locking plate
alone, although a combined volar and dorsal approach
was required, with intra-operative K-wire stabilisation of
fracture fragments to achieve this. There were no intra-
operative complications.

Post-operatively, he was kept in a futura wrist splint
for 3 wk, mobilising as able, and commencing formal
physiotherapy within the first post-operative week.
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Figure 6 The management of the radiologically unstable distal radius fracture. A, B: Initial postero-anterior and lateral radiographs radiographs; C, D: Post-
manipulation postero-anterior and lateral radiographs; E, F: Two-week follow-up postero-anterior and lateral radiographs; G, H: Intra-operative antero-posterior and

lateral radiographs.

He was advised to avoid heavy lifting for 6 wk post-
surgery. He commenced non-contact “non-upper-limb”
training activities at 4 wk post-surgery and returned
to cycling at 10 wk post-surgery. At 2-year follow-up,
he reports pain in the wrist during prolonged cycles,
especially in the cold, though he does not wish to have
further procedure to correct this. He reports no other
symptoms or functional limitations.

Key message: Primary surgical fixation of radiologically
unstable, undisplaced or reduced, distal radius fractures
can avoid the likely risk of loss of fracture reduction
seen with conservative management, and so facilitate
early return to sport.

DISCUSSION

The optimal management of sport-related fractures
is key in order to allow athletes to return to sport as
quickly as able with the lowest side effect possible.
The management principles for these injuries are
largely comparable to those the general population;
however there remains key examples where mana-
gement between the athlete and general population
differ[19,23—25,30,33—35,39-41,43,45,55,60,64,65,77,78]l It iS Vital for
clinicians to be aware of such examples, and to appro-
priately inform both the athlete and the sports team
of the available management options, as choice of the
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incorrect treatment can result in reduced return rates to
sport and delayed return times to sport!!2¥2>3033-35,3%-4143,
4535,606465,77781 Gjven the importance of high level sport
in modern society, both financially and socially, such
decision can have significant consequences.

Ongoing research is required to assess for further
optimisation of fracture management within athletic
populations, to improve the return rates, return times
and symptom profiles following these injuries. Clinicians
should keep records of management of these injuries
and publish findings accordingly. Similarly, well-
organised prospective epidemiological studies should
be performed to detect variations in management, and
the influence this has on the outcomes following these
injuries. Finally, future well-conducted randomised trials
assessing the management of these injuries should be
actively encouraged and funded, as these will form the
key stone to establish the optimal treatment of sport-
related fractures.

Despite an ongoing drive to optimise outcomes
with these injuries, clinicians treating such athletes
should always adhere to robust orthopaedic principles,
and should never compromise appropriate periods
of immobilisation for accelerated return to sport.
Severe consequences can arise from over-accelerated
rehabilitation, however the outcome of these injuries
shows much promise when managed appropriately. It is
recommended that experienced specialists should take
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charge of the orthopaedic care of high level athletes, as
the management of their injuries is a specialised area,
with unique treatment strategies and differing goals
compared to the standard population.
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