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Management of acute lateral ankle ligament injury in the athlete
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Abstract

Purpose Inversion injuries involve about 25 % of all

injuries of the musculoskeletal system and about 50 % of

these injuries are sport-related. This article reviews the

acute lateral ankle injuries with special emphasis on a

rationale for treatment of these injuries in athletes.

Methods A narrative review was performed using Pub-

med/Medline, Ovid and Embase using key words: ankle

ligaments, injury, lateral ligament, ankle sprain and athlete.

Articles related to the topic were included and reviewed.

Results It is estimated that one inversion injury of the

ankle occurs for every 10,000 people each day. Ankle

sprains constitute 7–10 % of all admissions to hospital

emergency departments. Inversion injuries involve about

25 % of all injuries of the musculoskeletal system, and

about 50 % of these injuries are sport-related. The lateral

ankle ligament complex consists of three ligaments: the

anterior talofibular ligament, the calcaneofibular ligament

and the posterior talofibular ligament. The most common

trauma mechanism is supination and adduction (inversion)

of the plantar-flexed foot.

Conclusion Delayed physical examination provides a

more accurate diagnosis. Ultrasound and MRI can be

useful in diagnosing associated injury and are routine

investigations in professional athletes. Successful treatment

of grade II and III acute lateral ankle ligament injuries can

be achieved with individualized aggressive, non-operative

measures. RICE therapy is the treatment of choice for the

first 4–5 days to reduce pain and swelling. Initially,

10–14 days of immobilization in a below the knee cast/

brace is beneficial followed by a period in a lace-up brace

or functional taping reduces the risk of recurrent injury.

Acute repair of the lateral ankle ligaments in grade III

injuries in professional athletes may give better results.

Level of evidence IV.
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Introduction

It is estimated that one inversion injury of the ankle occurs

for every 10,000 people each day [9, 33]. Ankle sprains

constitute 7–10 % of all admissions to hospital emergency

departments [45]. Inversion injuries involve about 25 % of

all injuries of the musculoskeletal system, and about 50 %

of these injuries are sport-related [7, 10, 16, 18, 20]. In the

systematic review of Fong et al., the ankle was the most

commonly injured area of the body in 24 of 70 sports

included [14]. The majority of ankle sprains occur in

individuals under 35 years of age, most commonly in those

aged 15–19 years [32]. They account for up to 40 % of all

athletic injuries and are most commonly seen in athletes

participating in basketball, soccer, running and ballet or

dancing [5, 11, 31]. Up to 53 % of basketball injuries and
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29 % of soccer injuries can be attributed to ankle injuries,

and 12 % of time lost in football is due to ankle injuries

[13, 17]. The injury rate in volleyball players was 0.9 per

1,000 player hours with 0.7 % during practice and 2.6 %

during games [4]. Three-quarters of ankle injuries involve

the lateral ligamentous complex; there is conflicting evi-

dence as to whether females are more prone to these

injuries when compared to males [16, 20].

Without adequate diagnosis and treatment, ankle inju-

ries may lead to chronic instability, osteoarthritis and other

permanent sequelae [7, 15, 21]. For high-level commercial

sports teams, absence of key players due to injury may

result in defeat and economic loss. Athletes have signifi-

cantly greater load and demand on their ankle joints than

the average population and sports performed at the highest

level are possibly an unfavourable prognostic factor for the

development of residual complaints [30]. Therefore, treat-

ment of acute ankle ligament injuries in the athlete pro-

vides an extra challenge. Some guidelines for diagnosis,

treatment and prevention of acute lateral ankle ligament

injury in general population were formulated previously

[27]. This article reviews the acute lateral ankle injuries

with special emphasis on a rationale for treatment of these

injuries in professional athletes. A professional athlete is

defined as a person who trains and plays a sport for a

living.

Anatomy

The tibiotalar joint is considered a simple hinge joint but it

is much more complex due to its articular, ligamentous and

tendinous anatomy. The lateral ankle ligament complex

consists of three ligaments: the anterior talofibular ligament

(ATFL), the calcaneofibular ligament (CFL) and the pos-

terior talofibular ligament (PTFL) [36]. The ATFL blends

with the ankle capsule and runs from the antero-inferior

margin of the fibula to the lateral margin of the talus

inserting near the junction of the talar body and neck. The

CFL originates on the inferior margin of the fibula distal to

the ATFL and runs underneath the peroneal tendons to

insert on the lateral tubercle of the calcaneus. The PTFL is

a thickening of the capsule from the posterior fibula to the

lateral tubercle of the posterior process of the talus.

The ATFL is the first or only ligament to be damaged in

two-thirds of all injuries [10]. It is important to understand

that these ligaments all contribute to the stability of the

ankle joint. This is because the talus rotates in the ankle

mortise when ankle motion occurs and therefore one liga-

ment cannot provide stability at all joint positions. Bro-

ström [10] found that combined ruptures of the ATFL and

the CFL occurred in 20 % of cases and that isolated rupture

of the CFL was very rare. The PTFL is usually not injured

in an inversion injury of the ankle because its maximal load

to failure is 3 times that of the ATFL and this ligament is

lax when the ankle is plantar flexed.

Classification

Most authors use the term ‘‘ankle sprain’’ to describe a

morphologic condition representing a diversity of pathol-

ogy, ranging from overstretching of the ligament to com-

plete rupture with instability of the joint. There are several

grading and staging systems for lateral ankle ligament

injuries based on anatomical injury, clinical symptoms,

trauma mechanism, stability and ‘‘severity’’ of the injury.

A classification is only relevant when it has consequences

for treatment of prognosis. We propose the system intro-

duced by Hamilton and Kaikkonen in 1982. This system

incorporates anatomical damage with patient’s symptoms.

To classify the severity of the ankle sprains, this system

grades the injuries from I to III [22, 40]. In clinical

practice, only the difference between a simple sprain

(grade I) and real instability (grade II or III) is relevant

because the only grades II and III require an additional

treatment. This classification system is only reliable when

made with delayed physical examination as discussed

further on [40–42].

Mechanism of injury

Understanding the injury mechanism is important for

optimizing treatment, injury prevention and for the

research goals. A twisting injury or ‘‘going over on the

ankle’’ usually results in an inversion of the foot and ankle.

The most common trauma mechanism is supination and

adduction (inversion) of the plantar-flexed foot. Some-

times, there is also an external rotation of the lower leg

with respect to the ankle joint [19]. Inversion injuries of the

plantar-flexed foot result in ATFL injury because the lig-

ament is tight in this position.

The majority of ankle sprains during soccer were sus-

tained during player contact (59 %) except for goalkeepers

in whom 79 % occurred during non-contact situations [46].

Andersen et al. analysed the ankle supination sprain injury

with video and reported that there were two major mech-

anisms: (1) impact by opponent on the medial aspect of the

leg just before or at foot strike, resulting in a laterally

directed force causing the player to land with the ankle in a

vulnerable inverted position; (2) forced plantar flexion

when the injured player hits the opponent’s foot when

attempting to shoot or clear the ball [2].
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History

Inversion injuries of the ankle, if not diagnosed and treated

properly, may lead to late symptoms in 30–40 % of the

patients [7, 15]. A correct diagnosis is important but there

is no information correlating the history of injury mecha-

nism with the precise diagnosis or grade of a lateral liga-

ment injury. A cracking sound at the time of injury does

not discriminate between a rupture or not. Patients with a

rupture report more immediate swelling while in those

without a rupture, the swelling appears later. Patients who

sustain a rupture are more frequently compelled to stop

their activities while patients without a rupture report more

frequently that they can continue their activities. The

ability to bear weight is relevant for the Ottawa ankle rules

[3].

Examination

The initial assessment is not accurate enough to diagnose

the grade of injury but is important as a triage mechanism

to provide initial first care to protect the athlete from fur-

ther injury, or advise the athlete to discontinue the game or

match. The gold standard in the diagnosis of acute lateral

ligament injury remains the delayed physical examination

[40–42]. The most important features of physical exami-

nation are swelling, haematoma, localized pain on palpa-

tion and positive anterior drawer test. The site of the pain

on palpation is important. If there is no pain on palpation

on the anterior talofibular ligament, there is no acute lateral

ankle ligament rupture [40–42]. Delayed physical exami-

nation (4–5 days post-trauma) provides a diagnostic

modality of high quality and is more reliable than physical

examination within 48 h after trauma. Because of the dif-

fuse location of the pain and swelling, the examiner cannot

differentiate haematoma from oedema, and the anterior

drawer test is unreliable [40–42]. Localized pain on pal-

pation in combination with haematoma discoloration gives

a 90 % chance that there is an acute lateral ligament rup-

ture [40–42]. A positive anterior drawer test by itself has a

sensitivity of 73 % and a specificity of 97 % [40–42]. A

positive anterior drawer test in combination with pain on

palpation at the ATFL and haematoma discoloration has a

sensitivity of 98 % and specificity of 84 % for having an

ATFL injury.

About 60 % of the patients with an acute lateral ankle

ligament injury have pain on palpation at the level of the

medial malleolus. Forty percentage of the patients with an

acute lateral ankle ligament injury have pain on palpation

over the anterior syndesmotic ligament without a rupture of

this ligament being present probably due to an anterior

capsule tear.

Imaging

In acute lateral ankle ligament injury, the existence of a

fracture must be excluded. The ability to walk again within

48 h after trauma indicates a good prognosis [12]. The

Ottawa ankle rules have been developed to rule out frac-

tures after acute ankle injuries [3]. Most athletes who visit

the emergency room are examined using radiographs to

rule out fractures despite the fact that the prevalence of

ankle fractures is less than 15 % [3].

Stress radiography has no role in the routine diagnosis of

lateral ankle ligament injury.

Ultrasound and MRI can be useful in diagnosing asso-

ciated injury (bone, chondral or tendon) and are routine

investigations in professional athletes.

Ultrasound has been demonstrated to be an accurate

investigation that leads to little discomfort in patients but

requires technical expertise and the data may be difficult to

interpret on retrospective review by other physicians. The

sensitivity and specificity of ultrasound investigation for a

ligament rupture are 92 and 64 %, respectively. The pre-

dictive value of a positive ultrasound investigation is 85 %

and of a negative ultrasound investigation 77 % [40, 42].

Ultrasound is accurate in demonstrating the presence of

joint effusion. MRI is reliable in the diagnosis of acute

ligamentous ankle injuries, evaluation of tendon disorders,

occult fractures and osteochondral lesions, although the last

can be diagnosed more reliable with a CT scan [8].

Imaging the ankle at 20� of plantar flexion and the use of

superficial coils improve ligament visibility. Early

arthroscopy provides an evaluation and treatment tool for

intra-articular (chondral) injuries, but we do not routinely

perform this operation in professional athletes, only in

patients with MRI diagnosed intra-articular pathology that

requires surgery.

Management

Treatment of grade II and III acute lateral ankle ligament

injuries can be treated with individualized aggressive, non-

operative measures. The treatment is based upon the stages

of biological ligament healing. These phases are the fol-

lowing: inflammatory phase, the proliferation phase

(6 weeks to 3 months after trauma) and the remodelling or

maturation phase (until 1 year after trauma) [1].

The initial treatment during the inflammatory phase is

directed towards avoiding or diminishing excess swelling

and ongoing injury, thus optimizing the healing process

[1]. RICE (Rest, Ice, Compression and Elevation) therapy

is the treatment of choice for the first 4–5 days to reduce

pain and swelling [38]. Although some authors concluded

that early mobilization is beneficial [6], we prefer a short
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initial period of 5–7 days (max 10 days) of immobilization

in a below the knee cast or removable boot. This is sup-

ported by the CAST study of 584 patients with acute lateral

ligamentous injury who had a faster recovery with a short

period of immobilization when compared to treatment in a

compression bandage [29]. There were flaws in this study

including no description of additional interventions, this

was a postal questionnaire, and there was a 17 % drop-out

rate, but overall, the results suggest initial immobilization

is beneficial. Prolonged immobilization has a detrimental

effect on muscles, ligaments and joint surfaces and will

result in inferior outcome [26].

During the second proliferation phase, the tissue

responds with vascular ingrowth, fibroblast proliferation

and new collagen formation. Protection of inversion is

important during this phase of healing to prevent excess

formation of weaker type III collagen formation that can

contribute to chronic elongation of the ligament. Con-

trolled stress on the ligament will promote proper collagen

fibre orientation so that full return to activities will be

possible between 4 and 8 weeks after the injury. In addi-

tion, motion, stretching and strengthening will avoid the

harmful effects of immobilization on the muscle, joint

cartilage and bone.

Functional treatment with a tape, semi-rigid or lace-up

brace appears to be superior with regard to symptom relief,

return to work, return to sport, and joint stability for

treating acute lateral ankle ligament injury when compared

with a period of more than 4 weeks of immobilization [26].

The use of an elastic bandage has fewer complications than

taping but is associated with a slower return to work and

sport and more reported instability than a semi-rigid ankle

support [28]. A lace-up ankle support is effective in

reducing swelling in the short term compared with a semi-

rigid ankle support, elastic bandage or tape [28].

The use of therapeutic ultrasound and electrical muscle

stimulation in the treatment of acute lateral ankle ligament

injury is not advised [39]. The efficacy of non-steroidal anti-

inflammatory drugs in the treatment of acutely sprained

ankles has been studied in prospective randomised double-

blind trials, and it seems that this is beneficial in the short term

with regard to pain, swelling and return to sport. A meta-

analysis of all available studies is currently being performed

[37]. During the first six weeks of treatment, physiotherapist-

supervised peroneal muscle strengthening and proprioceptive

training with a multidirectional balance board should be

continued. Activities in this phase should progressively

simulate the professional athlete’s required activities during

practice and competition. An appropriate progression should

be devised by the physical therapist, athletic trainer, coach or

physician overseeing the athlete’s rehabilitation programme.

After the first six weeks, the lace-up brace or tape may be

continued during higher-risk activities.

Surgical repair can be performed in patients with chronic

lateral ankle ligament injury, but today, most patients with

acute lateral ankle ligament injury are treated non-opera-

tively. The Cochrane review of Kerkhoffs et al. [24]

regarding the comparison of surgery versus conservative

treatment for acute lateral ankle ligament injuries fails to

demonstrate a clearly superior treatment approach. There

was limited evidence for longer recovery times, higher

incidences of ankle stiffness, impaired ankle mobility and

more complications in the surgical treatment group [24].

Less objective instability (anterior drawer test and talar tilt

test) was observed following operative treatment. The time

of the season, athletes’ expectations, sports specific ankle

load, individual history, stage of his or her career, time from

trauma to diagnosis, collateral ankle joint damage and access

to an expert orthopaedic surgeon are all features to take into

account when considering an operative treatment of lateral

ankle ligament injuries in the high-level athlete [25].

The advantage of a repair is that objective instability, as

defined by a positive talar tilt on stress radiographs or

positive anterior drawer sign, was significantly less com-

mon when compared to non-operative treatment. Because

increased objective instability is a predictor for future ankle

sprains [43], an acute reconstruction is preferred in pro-

fessional athletes. As for several other operations, it is

known that when a repair is performed by an experienced

surgeon in a high-volume centre, the outcome will improve

[25]. When considering an acute repair in a professional

athlete, the patient should be referred to high-volume

centre to improve outcome.

When performing repair in an acute injury, we prefer a

direct anatomical reconstruction of the ruptured lateral

ligaments. Postoperatively, a cast is applied for 2 weeks

and then a removable boot for a further 4 weeks with

physiotherapy supervised range of motion and muscle

strengthening/proprioceptive training commenced follow-

ing the 2 weeks of immobilization. The athlete remains

non-weight-bearing during the first 2 weeks, partial

weight-bearing from 2 to 4 weeks and then full weight-

bearing form 4 weeks postoperatively. A graduated func-

tional return to training programme is set on an individual

basis aiming for return to training/play within 12 weeks of

injury.

Injury prevention

The most important risk factor for an ankle sprain is a

previous ankle sprain. This is due to reduced propriocep-

tive function and reduced mechanical stability [23]. There

is a significant decrease in recurrent injuries in previously

injured ankles using balance board training [44]. Therefore,

athletes should be advised to complete a supervised
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rehabilitation programme of balance training exercises. It

is controversial if this training is beneficial in normal

healthy ankles in preventing sprains. A semi-rigid or lace-

up brace has been shown to lead to a significant reduction

in recurrent ankle sprains in previously injured ankles [34,

35]. There is some controversy as to whether taping is also

beneficial in preventing recurrent sprains. There is no

evidence to demonstrate that a high ankle shoe prevents

future injury in athletes. In many sports, the ankle sprains

are caused through unpredictable player on player contacts,

and it will be impossible to prevent many of these injuries

by instigating avoidance training techniques.

Conclusion

Delayed physical examination (4–5 days post-trauma)

provides a diagnostic modality of high quality. Ultrasound

and MRI can be useful in diagnosing associated injury

(bone, chondral or tendon) and are routine investigations in

professional athletes. Treatment of grade II and III acute

lateral ankle ligament injuries can proceed with individu-

alized aggressive, non-operative measures. RICE (Rest,

Ice, Compression and Elevation) therapy for the first

4–5 days to reduce pain and swelling is beneficial. We

prefer a short period (5–10 days) of immobilization in a

below the knee cast or removable boot followed by a

structured functional rehabilitation programme usually

supplemented with a period using a lace-up brace or taping.

Acute repair of the lateral ankle ligaments in professional

athletes with grade II or III lateral ankle ligament injury

gives better results with a similar (possibly earlier) time to

recovery and reduces the risks of longer-term instability.
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