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Abstract

Football is the most popular sport worldwide and is
associated with a high injury rate, most of which are
the result of trauma from player contact. Ankle injuries
are among the most commonly diagnosed injuries in
the game. The result is reduced physical activity and
endurance levels, lost game time, and considerable
medical cost. Sports medicine professionals must
employ the correct diagnostic tools and effective
treatments and rehabilitation protocols to minimize
the impact of these injuries on the player. This review
examines the diagnosis, treatment, and postoperative
rehabilitation for common football injuries of the ankle
based on the clinical evidence provided in the current
literature.

Key words: Management; Soccer; Football; Ankle;
Injury
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Core tip: Injury prevention is paramount in optimizing
function and decreasing time lost from sport in foot-
ballers. Early recognition of foot and ankle injuries
allows implementation of conservative measures aimed
at improving function and reducing the risk of re-injury
or development of concomitant pathologies. Treatment,
whether conservative or surgical, requires an under-
standing of the mechanical component of injury
(e.g., ligament tear, osteophytes), while additionally
addressing the biological components affecting healing.
This includes restoration of normal proprioceptive
pathways through physical therapy programs while also
treating the catabolic biochemical environment through
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selected use of biological adjuncts including platelet-rich
plasma and bone marrow aspirate concentrate.
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INTRODUCTION

Football is the most popular sport in the world, while
also being associated with a high injury rate both at
professional and amateur levels . Elite soccer players
experience between 13 and 35 injuries per 1000
competitive player-hours, with up to 74% resulting
from direct player contact. When cause is analyzed,
approximately 80% are traumatic in origin and 20% are
overuse injuries™. The lower limb is most commonly
affected with the ankle accounting for up to a third of
all injuriest®®., At the 2004 Olympics, foot and ankle
injuries were encountered in football proportionally
more than any other team sport™. During the 2010
FIFA world cup, ankle sprains were among the most
prevalent diagnoses and of these, approximately 50%
prevented participation in training or competition'™.
Additionally a recent study of an English Premier League
(EPL) club revealed over a four year period, 20% of
injuries were of the foot and ankle with a resultant
mean return to sport time of 54 d™'.

The consequences of ankle injuries include reduced
physical activity and endurance levels, lost game
time, and considerable medical cost®'®*!., Due to the
frequency and debilitating nature of these injuries it
is critical for trainers, therapists, and team physicians
to correctly diagnose injuries as early as possible and
apply the most effective treatments to return athletes
to the field expeditiously.

This article reviews the mechanisms of injury
and highlights appropriate examination, diagnostics,
treatment, and postoperative rehabilitation for common
soccer injuries of the ankle.

ANKLE SPRAINS AND ANKLE
INSTABILITY

Ankle sprains are the most common pathology accoun-
ting for up to 67% of all soccer related ankle injuriest>.
Analyzing ankle sprains in players from the English
football league over a 2-year period, Woods et af** found
the majority were sustained during player contact (59%)
except for goalkeepers in whom 79% occurred during
non-contact situations. In addition, Jain et af*! showed a
28.6% recurrence in anterior talofibular ligament (ATFL)
injury in their EPL cohort. In a typical sprain, forced ankle
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inversion-supination precipitates tearing of the ATFL
to varying degrees. Video analysis of ankle injuries in
professional soccer players has shown that direct contact
with a laterally directed force on the medial aspect of
the lower leg just before or at foot strike can causes the
player to land with the ankle in this vulnerable inverted
position'™*. The injury tends to be more severe if the
affected foot is planted and weight-bearing at the time
of impact®®. The peroneal tendons are also at risk in a
combination of mechanical stretch and overload as they
attempt to evert the foot back into neutral alignment.

Mechanical instability occurs when ligaments fail
to remodel to normal length, allowing motion beyond
normal physiological limits. The ankle joint capsule
and soft tissues about the joint are often stretched or
torn at the time of injury, disrupting the proprioceptive
nerve fibers that run through them. This can produce
a functional instability where the player may be
mechanically stable but unable to maintain balance
when in unilateral foot stance™. Both mechanical and
functional instability may be present independently or in
combination in any player and if untreated can potentiate
additional sprains and the development of chronic ankle
instability™®.

Clinical examination may be difficult in the immediate
period following an acute injury. If there is concern for a
ligamentous ankle injury, consideration can be given to
delaying a definitive examination for up top 5 d in the off
season as this permits the partial resolution of swelling
and inflammation. van Dijk et a”! have reported a
diagnostic sensitivity of 96% with a delayed assessment
protocol. The anterior drawer and valgus stress test can
be useful in the delayed or chronic setting, however,
these tests have been shown to have limited sensi-
tivity and significant variability in differing examiners
hands!*®. The modified Romberg test can demonstrate
proprioceptive deficiencies of the ankle, indicating the
presence of functional instability*..

During the active playing season consideration
should be given for early and accurate diagnosis. Clinical
diagnosis will direct further diagnostic tests including
plain radiographs, magnetic resonance imaging (MRI)
and computed tomography (CT). Ankle sprain is not a
benign injury and up to 75% of these injuries will have
an associated soft tissue pathology'®®. MRI has the
sensitivity required to detect these associated injuries
including osteochondral lesions (OCL’s), tendinous
and syndesmotic tears, and associated fractures. Plain
radiographs may miss up to 50% of OCL’s of the talus
following ankle sprain and CT scan, while useful in
evaluating bony injury, lacks the sensitivity for diagnosis
of soft tissue pathology'®".

Specific clinical tests can direct the radiographic
diagnostic intervention. The so called “high ankle sprain”
or syndesmotic injury is typically identified by pain over
the anterior inferior tibiofibular ligament (AITFL) and
interosseous membrane. More specific and sensitive
evaluations are the squeeze test of the mid-fibula
and resisted external rotation test respectively®?*,
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Figure 1 Plain radiographs of the left (A) and right (B) ankles of a single patient in the coronal plane. Both ankles are under eversion stress. The right ankle
was symptomatic. Only subtle syndesmotic gapping and widening of the medial clear space can be appreciated on the right compared to the left ankle.

Figure 2 Coronal fast-spin echo proton density magnetic resonance images of the right ankle seen in Figure 1. Disruption and remodeling of the anterior
inferior tibiofibular ligament (A; yellow circle) and interosseous ligament (B; yellow circle) can be appreciated.

Figure 3 Axial fast-spin echo proton density magnetic resonance images
of the right ankle seen in Figures 1 and 2. Disruption and remodeling of the
anterior inferior tibiofibular ligament (yellow arrow) can be appreciated.

Augmenting clinical assessment and subtle injuries
diagnosed by plain radiograph with MRI is recommended
to fully evaluate the injury with a reported accuracy
of 97% (sensitivity: 100%; specificity: 97%) (Figures
1_3)[22,24]_

The peroneal tendons are injured in up to 25% of
acute ankle sprains acting as secondary stabilizers®.
Resisted eversion is useful to assess the integrity of the
peroneal tendons'*. MRI is again useful in detecting
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any peroneal pathology and dynamic ultrasound can be
a useful adjunct in detecting subtle peroneal injury®®*%7,

The so called “low ankle sprain” or pain in the sinus
tarsi secondary to a torn interosseous ligament in the
acute phase and scar formation in the chronic phase
can be examined by direct local pressure in the sinus
tarsi while inverting the mid-tarsal joint. Radiographic
evaluation including MRI and ultrasound are often less
sensitive and specific for the low ankle sprain than
for other ankle pathology and a small local anesthetic
injection to the area can often be helpful in elucidating
the source of pain.

The majority of simple ankle sprains heal with non-
operative treatment, however, there is no consensus
on the ideal rehabilitation protocol®®. Early mobilization
followed by phased rehabilitation is advocated by most
authors as beneficial in minimizing time lost®*>%, A
multicentre study of 584 patients suggested there is
faster recovery with a short period of immobilization in a
below the knee cast or removable boot when compared
to treatment in a compression bandage®. It must be
noted that no information was provided on additional
interventions, the study utilized a postal questionnaire
and there was a 17% drop-out rate. But overall, the
results indicate initial immobilization can be beneficial.
Conversely, prolonged immobilization of greater than 2
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Brostrom

Brostrém-Gould

Figure 4 lllustrations of the Brostrom (A) and Modified Brostrom-Gould (B) surgical technique for lateral ligament reconstruction of the ankle. Reproduced,

with permission, from Prisk et af"®.

YL Lyl

Figure 5 lllustration of the hybrid anatomic lateral ligament recons-
truction™, A tendon autograft taken from the peroneus longus has been
docked in the talus and distal fibula and remaining anterior talofibular ligament
fibers have been sutured over the reconstruction, theoretically allowing
proprioceptive fibers to aid in regaining functional stability. lllustration copyright
of and reproduced with permission from Kennedy JG, MD. Reproduction
without express written consent is prohibited. Reproduced, with permission,
from Kennedy et af*”.

wk has a detrimental effect on muscles, ligaments, and
joint surfaces and may result in longer return to play
time2,

A rehabilitation protocol should be divided into
specific stages: Acute and subacute pain and swelling
control; range of motion and strengthening exercises;
soccer specific functional training; and prophylactic
intervention with balance and proprioception stimulating
exercises. Upon return to play, continued proprioceptive
training is vital to minimize recurrence™>. Semi-rigid
orthoses and air-cast braces may help prevent ankle
sprains, especially in athletes with a history of recurrent
instability™”*¥, Bracing has a mechanical advantage
over simple taping, as tape loses its ability to restrict
inversion and eversion approximately 20 min after
starting activity™.

Surgery is indicated in patients with chronic mecha-
nical instability. Traditionally, two forms of repair are
considered: An anatomic reconstruction such as the
Brostrom or Gould modification (Figure 4), or a non-
anatomic checkrein tenodesis such as the Chrisman-
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Snook procedure®®*®!, Anatomical repairs appear to

produce better outcomes and there is additional concern
that some checkrein procedures can restrict subtalar
motion and prevent normal agility on playing surfaces
by altering hindfoot biomechanics™*****, As over 90%
of patients with chronic ankle instability have additional
intra-articular lesions, arthroscopic ankle evaluation, and
treatment where necessary, can be performed at the
same time as open lateral ankle ligament repairt****!,

With acute ankle ligament instability the traditional
treatment paradigm of triple phase physical therapy
and avoiding surgical intervention has been recently
questioned. A report from van Dijk demonstrated su-
perior results with acute surgical repair in a cohort of
athletes™. It consisted of a subgroup analysis in which
only a single surgeon series of acute operative repair
was conducted. Objective instability, as defined by a
positive talar tilt on stress radiographs or positive anterior
drawer sign, was significantly less when compared to
non-operative treatment. Because increased objective
instability is a predictor for future ankle sprains, an
acute reconstruction may be preferred in professional
athletes*¥!, The outcome of a recent consensus
meeting also suggested a role for selective operative
treatment in athletic populationst*®.,

Surgical outcomes in acute and chronic lateral ankle
ligament repairs are generally good and most athletes
are able to return to their pre-injury level of function'®”..
Kennedy et al*” reported an anatomic repair augmented
with a portion of peroneus longus used as an ATFL
checkrein in 57 athletes, including 11 soccer players
(Figure 5). Although all patients achieved mechanical
stability, five patients did not return to their pre-injury
level for reasons unrelated to their ankle. Maffulli et
al*?! recently reported outcomes of ankle arthroscopy
and Brostrém repair in 38 athletes at an average 8.7
years follow-up. Laxity grade, American Orthopaedic
Foot and Ankle Society Ankle-Hindfoot scores, and
Kaikkonen scales all improved significantly at last follow
up. Return to high contact sport was allowed six months
postoperatively. Fifty-eight percent of patients returned
to their pre-injury level of activity, 16% decreased their
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Figure 6 Coronal fast-spin echo proton density magnetic resonance
image demonstrating an uncontained osteochondral lesion of the medial
talar dome.

activity but maintained activity in less demanding sports,
and 26% abandoned sport participation but remained
physically active. Arthroscopic assisted techniques are
emerging and may play a role in some cases, but its
exact role has yet to be determined and open techniques
are currently considered the gold standard™”.

Acute syndesmotic injuries (high ankle sprains) are
less common than lateral ankle sprains and if missed can
potentiate persistent morbidity and early degeneration
of the ankle joint®*?, Mild syndesmotic sprains can be
managed conservatively with protected weight-bearing
and functional rehabilitation. Compared with lateral ankle
sprains, syndesmosis injuries typically require longer
rehabilitation programs®™. A recent study of National
Football League players, however, did indicate an earlier
return to play (4-6 wk) is possible with milder injuries™.
Due to the potential for prolonged rehabilitation, some
clinicians advocate surgical intervention in professional
athletes with mild sprains to expedite a return to play™”.

Surgical intervention is necessary in severe acute
injuries where there is tibio-fibular diastasis. Screw
fixation has traditionally been utilized with most
physicians advocating screw removal between 7 and
12 wk postoperatively™**, Non-absorbable suture-
button fixation devices have more recently emerged
as a fixation technique™. They have the advantage
of obviating hardware removal and can allow earlier
weightbearing®®'. Chronic syndesmotic injuries can be
treated with screw fixation, arthrodesis and arthroscopic
debridement. While there are no papers specifically
assessing outcomes in an athletic populations, a recent
systematic review and meta-analysis reported screw
fixation as the most successful treatment option".

OCL's

OCL's of the ankle have an incidence between 50%
and 70% of all acute ankle sprains and fractures®® .,
Unfortunately, cartilage injuries have a poor sponta-
neous healing response. Therefore the role of surgical
management involves the repair an acute lesion
when possible, initiating fibrocartilage formation with
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Figure 7 Intraoperative photograph of an autologous osteochondral graft
transplanted into the medial talar dome. Access was achieved via a medial
malleolar osteotomy. The graft was gently tamped into position until flush with
the surrounding surface.

marrow stimulation techniques in small lesions, with
consideration given to cartilage transplant or other
modalities for larger lesions. The ultimate aim is to
return the athlete to their pre-injury level of play.

Symptoms of an OCL may be mechanical and
include clicking or locking of the ankle. Typically however,
talar OCL's present localized deep joint pain without
any mechanical symptoms. Physical examination may
reveal swelling, localized tenderness along the joint
line, and limited motion. Plain radiographs may miss
up to 50% of OCL's and CT is only useful in obtaining
the degree of bone injury as both are unable to assess
overlying cartilage®®. Magnetic resonance imaging is
recommended for a definitive diagnosis and T2 Mapping
sequences can be useful with increased sensitivity to
cartilage change (Figure 6)"".

Lesion size and location determine the most appro-
priate treatment strategy. Most OCL's will not heal
with conservative treatment and therefore surgery is
typically recommended™®?. Reparative surgical tech-
niques such as bone marrow stimulation for lesions of
less than 15 mm in diameter yield good functional
outcomes in short term follow-up™®®?. Larger lesions
are best treated with replacement strategies including
autologous osteochondral transplantion (AOT) (Figure
7) or other techniques including autologous chondrocyte
implantation’®**®,

Both reparative and replacement strategies have
been evaluated in regards to return to soccer however
the evidence is limited in both groups. Saxena and
Eakin®”! evaluated functional activity after surgical
management of OCL’s in 44 athletic subjects of which 18
were considered high level, including six soccer players.
At medium term follow-up (32 mo), 17 of 18 high level
athletes had returned to their pre-injury level and the
other subject had not returned for personal reasons. The
mean time to return to sport was 15 wk after marrow
stimulation and 19 wk after bone grafting (not AQOT’s).
More recently, Paul et af** assessed sports activity after
talar AOT's in 131 patients with a mean age of 31 years.
Seventy percent were either very satisfied or satisfied
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by the procedure and 85% required no analgesia when
currently involved in sports. While 20% were involved
in competitive sports preoperatively, only half of these
were still competing postoperatively. Age at time of
injury may be a factor in a person’s ability to return
to sport. For example, Hangody et al'®* reported a
combination of talar and knee OCL's in 354 competitive
athletes including 67 soccer players and four Olympians.
They found that 63% were able to return to their same
activity/sporting level although most were under the
age of 30 years. Overall, 9% had to give up sports
completely.

The long-term outcome of cartilage repair surg-
eries has prompted significant interest in biologic
augmentation of cartilage healing in the sports world.
Concentrated bone-marrow aspirated (CBMA), typically
obtained from the players iliac crest at the time of
surgery, is a source of mesenchymal stem cells and
growth factors. This can be delivered directly to the OCL
during arthroscopy and may potentially enhance the
healing environment. When combined with microfracture
in a large animal model, the resultant cartilage of the
CBMA group demonstrated greater type-1I collagen,
proteoglycan and glysosaminoglycan content consistent
with a more normal cartilaginous architecture®”. At
this time no long term data exists to support the use
of CBMA and early return to sport following talar OCL
surgery.

Platelet-rich plasma (PRP) is an autologous blood
product that contains many growth factors that may
promote cartilage repair. A recent review of PRP basic
science literature found that it promotes chondroctye and
mesenchymal stem cell proliferation, type II collagen
deposition, and proteoglycan deposition'®®. Results also
indicated that PRP may increase chondrocyte viability,
promote migration and chondrogenic differentiation of
mesenchymal stem cells, as well as inhibit the effects
of inflammatory cytokines. Mei-Dan et a/'®”’ recently
compared intra-articular injections of PRP and hyalu-
ronic acid (HA) for non-operative management of talar
OCL’s in a randomized trial of 30 patients. Fifteen patients
were randomized into each group, treated with three
consecutive injections of either PRP of HA, and followed
for 28 wk. American Orthopaedic Foot and Ankle Society
Ankle-Hindfoot scores, visual analogue scale (VAS)
pain, VAS stiffness, VAS function, and subjective global
function scores all improved significantly more in the
PRP group than the HA group. Current clinical studies
are limited for PRP, and formal randomized human trials
are required to determine the true in-vivo effect.

Postoperative care is dependent on the chosen treat-
ment. After marrow stimulation, the patient is initially
non-weight-bearing in a soft leg cast for two weeks
during which ankle pump exercises are performed three
times daily. At two weeks, the patient is placed in a CAM
boot and encouraged to start range of motion exercises.
At six weeks, patients commence weight-bearing starting
with 10% of their body weight, increasing by 10% daily
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until full weight-bearing is achieved. Formal rehabilitation
concentrates on balance, joint proprioception, and
stabilization. Strengthening and sport specific exercises
begin at 10 wk. After an AOT procedure, patients are
non-weightbearing for six weeks followed by two weeks
of progressive weight-bearing as above. At eight weeks,
formal physical therapy commences and sport-specific
training introduced at 12 wk. Return to soccer is typically
at six months following surgery.

ANTEROLATERAL IMPINGEMENT

Anterolateral impingement syndrome (ALI) typically
manifests as chronic anterolateral ankle pain following an
ankle sprain. It is thought to result from the entrapment
of hypertrophic soft tissues or torn and inflamed liga-
ments in the lateral gutter and anterolateral ankle
joint”®. Following tears of the ATFL, AITFL, and/or CFL,
repetitive motion after incomplete healing can lead to
inflammation and subsequent synovitis with scar tissue
formation”". Mild sprains with minimal capsular tearing
may also produce an intraarticular hematoma, the
reabsorption of which by synovium in the lateral gutter
may induce a reactive synovitist”"?,

Players typically present with chronic ankle pain,
limited dorsiflexion, and swelling after activity!>”*.
Tenderness on palpation of the anterolateral gutter is
characteristic. ALI can be distinguished from antero-
medial impingement (AMI) if pain is elicited on palpation
lateral to peroneus tertius”*”*!, Symptoms must also be
differentiated from sinus tarsi syndrome and a diagnostic
injection of local anesthetic is useful in deducing this.

While standard radiographs are effective in diag-
nosing the presence of anterolateral osteophytes, MRI
can reveal soft tissue impingement”*7®). However, as
false-negative results have been reported with MRI,
arthroscopy is generally advocated as the definitive
diagnostic and therapeutic modality™””’.

Initial treatment involves physical therapy modalities
with deep tissue massage and other techniques to
reduce inflammation. If after one month of therapy no
improvement is noted an ultrasound guided injection
to the soft tissue impingement with a combination of
low dose steroid and local anesthetic may be useful.
Surgical treatment is reserved for recalcitrant cases.
During the playing season players can be treated with
conservative modalities and surgery may be delayed
until the off season. Surgical management includes
arthroscopic excision of a pathologic fascicle of the ATFL
if present as well as hypertrophic synovium in the lateral
gutter (Figure 8). At the end of the procedure range of
motion of the ankle is checked under direct arthroscopic
visualization to ensure no impingement remains during
full dorsiflexion..

Following surgery, the player should remain non-
weightbearing for two days. Dorsi- and plantarflexion
exercises should commence one day postoperatively to
minimize arthrofibrosis. Weight bearing is increased as
tolerated. Physical therapy begins after one week and
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Figure 8 Arthroscopic image of soft tissue impingement the later gutter of
the ankle joint. ALI: Anterolateral soft tissue impingement including cicatraized
tissue, entrapped lateral ligaments, and hypertrophied synovium; Ta: Talar
dome; Tc: Tibial cartilage.

soccer-specific training is recommended at 2-3 wk.

There is no published outcome data in a soccer-
specific cohort following surgical management for anter-
olateral ankle impingement; however, reported outcomes
in general athletic populations are considered very
good™®”, In a series of 11 elite dancers, Nihal et af*”
reported postoperative improvement in all performers
with 9 returning to full function at a mean of 7 wk.
DeBerardino et al”® reported a series of 60 athletes with
chronic anterolateral soft-tissue impingement following
ankle inversion trauma treated with arthroscopic
debridement. At a mean of 27 mo follow-up, 85% of
patients had an excellent outcome on the West Point
Ankle Score. Average functional results of the 12 m
single-leg hop test was 94% of the time obtained
compared to the unaffected side. Eighty-three percent
of patients experienced good to excellent subjective pain
relief.

ANTEROMEDIAL IMPINGEMENT

First termed footballer’s ankle by McMurray*®™ in
1950, AMI is a common cause of ankle pain in soccer
players. This is generally a bony rather than soft-
tissue impingement and causative factors include direct
trauma, recurrent microtrauma, and chronic ankle
instability>5+83,

Recurrent stressing of the ankle at the extremes
of motion was previously thought to induce bone spur
formation and soft tissue proliferation due to traction of
the capsule””®, Current thoughts on the actual patho-
genesis are less clear. Cadaveric analysis has found the
anterior joint capsule to be attached more proximally
than the site of the tibial spur, and arthroscopic evaluation
generally identifies the osteophytes to lie within the
joint capsule®*®¢, Microtrauma from recurrent impact
of a football on the anterior ankle may also contribute
to osteophyte formation®. Thickened soft tissue can
be compressed between talar and tibial osteophytes
(kissing lesions) with ankle dorsiflexion causing focal
inflammation and pain”>®.

[81]
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AMI commonly presents as anteromedial ankle
pain, swelling after activity, and sometimes limited dor-
siflexion”®!. Tenderness with palpation medial to the
tibialis anterior tendon is considered indicative of AMI"*!,
Forced hyperdorsiflexion does not always provoke the
players typical pain'”.

The diagnosis of AMI is usually confirmed by plain
film radiology™). Anterior tibial osteophytes can be
seen with standard lateral views. An oblique AMI view
(45 craniocaudal, 30" external rotation of the leg with
the ankle in full plantarflexion) is recommended when
plain radiographs are negative as it can provide specific
visualization of anteromedial osteophytes (Figure 9)7.
CT may aid in confirming the diagnosis and MRI can
identify soft-tissue impingement, soft tissue injuries, or
OCL’s"®,

Ultrasound-guided corticosteroid injections can
reduce the patients symptoms temporarily, however,
definitive treatment is typically achieved surgically®*.
This is in contrast to ALI which will often respond to
conservative therapy. Operative treatment involves
removal of any cicatrized soft tissue and synovial hyper-
plasia from the joint capsule and a thorough osseous
resection of the anterior distal tibia and talar neck.
Careful resection to the anterior border of the medial
malleolus is vital. Range of motion assessment under
arthroscopic visualization is advised to confirm an
adequate debridement. The postoperative treatment
course is the same as previously described for ALI.

The largest reported series for surgical management
of AMI involved 41 patients of which 16 were active
soccer players and one retired professional player®®.
Overall, 93% were satisfied with their outcome. For the
athletic population, return to play was 7 wk on average,
with longer recovery times in those that required
additional procedures, specifically lateral ligament
reconstruction (15 wk) and microfracture for OCLs (14
wk). All but one of the athletic cohort (33 of 34 patients)
returned to their same level of play indicating an
expectation of return to play following this procedure™*”,

POSTERIOR ANKLE IMPINGEMENT

Posterior ankle impingement (PAI) is characterized
by posterior ankle pain with plantarflexion. Causative
pathologies include a prominent posterior talar process
(os trigonum), fracture of the lateral tubercle of the
posterior talar process, compression of posterior soft
tissues, traction on the posterior talofibular ligament
(PTFL) and posterior capsule, and flexor hallucis
longus (FHL) tendonitis or tenosynovitis. Repetitive
plantarflexion, as seen with ball striking, can precipitate
overuse injury®®®Y,

Pain from ankle hyperplantarflexion is due to com-
pression of the soft tissue or bony structures between
the posterior aspect of the distal tibia and the calcaneus.
Zwiers et al”® described a simple dlinical test where rapid
passive hyperflexion of the ankle was combined with a
rotational grinding motion at maximal plantarflexion.

January 18,2016 | Volume 7 | Issuel |



Walls RJ et a/. Ankle injuries in footballers

Figure 9 Standard lateral views about anterior tibial osteophytes. Lateral plain radiograph of a right ankle with clinical suspicion of anteromedial impingement (A).
An anteromedial radiographic view with 30 degrees of external rotation of the same ankle demonstrated an osteophyte on the anteromedial aspect of the distal tibia (B)

that could not be appreciated on the lateral view.

Figure 10 Lateral plain radiograph of a right ankle revealing an os trigonum,
which was clinically symptomatic, as well as anterior tibial and talar
osteophytes.

They found a negative test could exclude PAI. Injection
of local anesthetic can further aid in confirming the
diagnosis.

Maximal ankle dorsiflexion can also reproduce pain
due to tension within the posterior joint capsule and
PTFL. Depending on the exact underlying pathology, pain
can be elicited with focal palpation of the PTFL, transverse
tibiofibular ligament, posterior inferior tibiofibular
ligament (PITFL), CFL within the posterolateral gutter, or
FHL.

Plain film radiology can help confirm PAIL. The lateral
ankle view is most useful in detecting osteophytes,
calcifications, loose bodies, chondromatosis, and retro-
calcaneal bursitis (Kager’s triangle) (Figure 10). To
differentiate between a hypertrophied posterolateral
talar process and an os trigonum, a lateral radiograph
with the foot in 25° of external rotation in relation to
the standard lateral radiograph is useful”™!. Further
assessment with MRI may identify associated flexor
tendon injury, most commonly FHL®**%,

Conservative treatment is initially recommended
for most patients with additional consideration given
to ultrasound-guided corticosteroid injections for more
severe cases®. Surgery can be offered for recalcitrant
conditions. If bone impingement is determined as
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the underlying cause, we advise a single diagnostic
injection of local anesthesia and caution against multiple
injections as they are ultimately associated with pro-
longed postoperative recovery, Elite soccer players
require prompt return to play, and surgery should be
considered early in the treatment algorithm™®®”,

While arthroscopic procedures can permit earlier
rehabilitation than traditional open procedures there is
concern regarding the potential risk of neurovascular
injury. Several studies have shown that the rate of nerve
injury in patients treated with posterior ankle arthroscopy
is lower than that found in anterior arthroscopy as long
as care is taken to avoid structures medial to the FHL
tendon®,

Following posterior ankle arthroscopy players remain
non-weightbearing in a compression bandage for 24-28 h.
Weight bearing is subsequently increased as tolerated
until full-weight bearing by one week™'®!. Early range-
of-motion exercises help prevent cicatrization and
stiffness. Physiotherapy is focused on restoring strength
and range of motion.

A recent current concepts review illustrates the
technique for posterior ankle arthroscopy and mana-
gement of posterior impingement and co-existing
pathologies™. As for anterior impingement syndromes,
arthroscopic treatment is very effective at restoring an
athlete’s ability to return to competitive sport with a very
low incidence of postoperative complicationst®®***1%,
Calder et af* reported on hindfoot arthroscopy for 27
professional soccer players experiencing bone and/or
soft tissue impingement. Overall, the mean time to
return to training was 34 d and return to playing was
41 d. Recovery, measured as return to training, was
faster in cases of soft tissue impingement (mean, 28 d)
compared with osseus injury (mean, 40 d). The authors
reported only one non major complication of portal
leakage which resolved with two weeks rest®*,

CONCLUSION

Preventing injuries and minimizing lost playtime is
the main goal for physicians and trainers and can be
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achieved via accurate diagnosis, effective treatment,
and proper rehabilitation or postoperative course.

While most injuries in soccer occur as a result of
player-to-player contact, a significant number of
non-contact injuries also occur. The risk of suffering
from non-contact lower extremity injuries may be
lowered by implementing in-season neuromuscular
training programs aimed at enhancing ankle and knee
proprioception. Effective warm-up programs with an
emphasis on stretching, regular cool down at the end
of training or competition, sufficient recovery and
rehabilitation programs, proper equipment, and good
field conditions can all contribute to injury prevention™.

Cleated shoe wear provides traction on the field
while running and cutting but high shoe-surface traction
has been suggested as a culprit for many ankle injuries.
Longer cleats should be avoided due to the increased
shoe-surface traction™'?, There are inherent advan-
tages and disadvantages to both natural grass and
artificial turf. Higher frictional resistance and shoe-
surface traction, which is the case in turf fields, correlates
with increased performance, but also increases the
incidence of injuries™®. Artificial turf also increases
plantar pressures, potentially mediating metatarsalgia
and stress fractures'®*'%), Natural grass has a lower
friction coefficient than artificial turf but certain species
are associated with increased risk of injury"%. Warm
conditions also harden the ground, resulting in increased
shoe-surface traction and risk of injury!'®!. Preventive
measures including selecting appropriate cleats length
and softening the field through watering should be
considered.

Age and gender represent important risk factors
for soccer players™®. As players age, they should de-
vote more time to appropriate warm-up, stretching
and strengthening routines in order to prevent injury.
Adhering to a well-designed training program throughout
the season and treating injuries promptly and adequately
will allow the soccer player to make the most out of the
season and minimize lost play time.
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