
long-term disability. Certain populations, including 
young athletes, military personnel and those involved 
in frequent running, jumping, and cutting motions, 
are at increased risk. Proposed risk factors include 
prior ankle sprain, elevated body weight or body mass 
index, female gender, neuromuscular deficits, postural 
imbalance, foot/ankle malalignment, and exposure to 
at-risk athletic activity. Prompt, accurate diagnosis is 
crucial, and evidence-based, functional rehabilitation 
regimens have a proven track record in returning 
active patients to work and sport. When patients fail 
to improve with physical therapy and external bracing, 
multiple surgical techniques have been described with 
reliable results, including both anatomic and non-
anatomic reconstructive methods. Anatomic repair 
of the lateral ligamentous complex remains the gold 
standard for recurrent ankle instability, and it effectively 
restores native ankle anatomy and joint kinematics 
while preserving physiologic ankle and subtalar motion. 
Further preventative measures may minimize the 
risk of ankle instability in athletic cohorts, including 
prophylactic bracing and combined neuromuscular and 
proprioceptive training programs. These interventions 
have demonstrated benefit in patients at heightened 
risk for lateral ankle sprain and allow active cohorts to 
return to full activity without adversely affecting athletic 
performance.

Key words: Ankle instability; Athlete; Treatment; 
Epidemiology; Prevention; Lateral; Sprain
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Core tip: Competitive athletes and high-demand military 
servicemembers are at significant risk for lateral ankle 
instability during at-risk activity, particularly in the 
presence of certain modifiable and non-modifiable risk 
factors. In conjunction with semirigid ankle bracing, 
functional rehabilitation protocols emphasizing neuro-
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Abstract
Acute and chronic lateral ankle instability are common 
in high-demand patient populations. If not managed 
appropriately, patients may experience recurrent 
instability, chronic pain, osteochondral lesions of the 
talus, premature osteoarthritis, and other significant 
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muscular coordination, peroneal strengthening, and 
proprioceptive training are effective for the majority of 
patients with acute ankle sprain. However, with chronic 
lateral ankle instability unresponsive to conservative 
measures, anatomic ligamentous repair or reconstruction
reliably restores active patients to full athletic function. 
Prophylactic bracing and targeted physical therapy 
may also be considered in selected, high-risk cohorts.  

McCriskin BJ, Cameron KL, Orr JD, Waterman BR. Management 
and prevention of acute and chronic lateral ankle instability in 
athletic patient populations. World J Orthop 2015; 6(2): 161-171  
Available from: URL: http://www.wjgnet.com/2218-5836/full/
v6/i2/161.htm  DOI: http://dx.doi.org/10.5312/wjo.v6.i2.161

INTRODUCTION
Acute and chronic ankle instability are common within 
athletic patient populations. Ankle sprain is a term often 
applied to a broad spectrum of traumatic soft tissue 
injuries about the ankle and hindfoot. However, the 
injury discussed in this review specifically addresses 
ligamentous instability about the talocrural joint[1]. Ankle 
instability has classically been organized into three 
categories: lateral, medial, and syndesmotic ligament 
injuries. These injuries are often seen in conjunction 
with other concomitant trauma, particularly involving 
the talar dome articular surface and peroneal tendons. 
Lateral ankle sprains, specifically those involving the 
anterior talofibular ligament (ATFL), calcaneofibular 
ligament (CFL), and posterior talofibular ligament, 
account for over 85% of all ankle sprains[2]. Conversely, 
syndesmotic sprains (i.e., “high ankle sprains”) and 
medial ankle ligamentous injuries encompass up to 
15% of all ankle sprains, although these injuries are far 
less thoroughly evaluated in the literature[3,4].

Acute ankle sprain has been reported to be the most 
common injury sustained by athletes, accounting for up 
to 40% of sports injuries[5-8]. Annually, an estimated two 
million acute ankle sprains occur each year in the United 
States, resulting in nearly 1.2 million healthcare-related 
visits and an annual aggregate health-care cost of up 
to $2 billion[9-11]. Ankle instability, when undertreated, 
may also result in chronic pain, muscular weakness, 
recurrent instability, and degenerative arthritis[2,12]. 
Significant time lost at work or further disability has 
been reported to occur in up to 60% of patients[9,13,14].

The purpose of this review is to summarize the 
relevant contemporary literature regarding acute and 
chronic lateral ankle instability and identify epide-
miological risk factors for subsequent injury within an 
active patient population. Additionally, we will discuss 
the management and prevention of these common 
athletic injuries within the context of this higher-
demand cohort. 

EPIDEMIOLOGY
The incidence rates of ankle sprain may vary depending 
on patient demographics and method of surveillance, 
and several authors have reported between 2 to 7 
individuals affected per 1000 in the general population 
each year[9,12,15]. Acute ankle sprain has also been 
identified as the most common injury sustained by 
United States military personnel[4,8], as well as young 
athletes[4,12,15,16]. In 2007, Fong et al[6] performed a 
systematic review of sports injuries sustained from 
1977 to 2005, and ankle sprain was the major ankle 
injury in 33 of 43 sports.

With frequent, heavy load-bearing activity, rigorous
physical demands, and unpredictable terrain, the 
incidence rates of ankle sprain among military service-
members are an order of magnitude greater than that 
reported in the civilian population. Prior studies have 
underscored this epidemiological trend, with reported 
rates of ankle sprain ranging from 35 to 58 per 1000 
person-years within the active duty United States 
military population[4]. Paratroopers may represent an 
even higher risk demographic. In this patient subset, 
ankle sprain accounts for 9%-33% of all parachute-
related injuries and the incidence rate is estimated 
between 1 and 4.5 per 1000 jumps[17-19].

RISK FACTORS
Multiple studies have identified specific risk factors for 
ankle sprain in athletic cohorts, which are classically 
categorized as intrinsic or extrinsic factors[4,11,20,21]. 
Intrinsic risk factors may include age, gender, height, 
weight, body mass index (BMI), previous injury, aerobic 
fitness, limb dominance, flexibility, limb girth, muscle 
strength, proprioception, reaction time, postural stability, 
anatomical alignment, foot morphology, and inadequate 
rehabilitation. Extrinsic risk factors may include specific 
sport or at-risk activity, level of competition, shoe type, 
playing surface, and the use of external restraints 
such as ankle tape and/or braces[9,22]. Recently, injury 
epidemiologists have demonstrated a renewed focus 
on identifying modifiable and non-modifiable risk 
factors that tend to be associated with this common 
injury[4,20-23] (Table 1). Understanding variables within 
this framework may be useful in identifying high-risk 
populations. Furthermore, the targeting of modifiable 
risk factors may yield opportunities for further injury 
prevention[22].

Prior ankle instability
A history of previous ankle sprain appears to be an 
independent risk factor for recurrent acute ankle 
sprain. The index ankle sprain results in damage to 
the lateral ligaments responsible for stability of the 
tibiotalar joint and contributes to subsequent functional 
limitations. The initial inflammatory response from an 
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acute ankle sprain also leads to scar formation, which 
is more prone to failure than uninjured native tissue, 
with a 60% reduction in energy absorbing capacity[24]. 
Tyler et al[25] reported that among high school football 
players, overweight athletes with a history of previous 
ankle sprain were 19 times more likely to sustain a 
noncontact ankle sprain than was a normal-weight 
player without a history of previous ankle sprain. Even 
with less severe primary ankle sprains, re-injury may 
still occur in athletes and military recruits involved in 
basic training type activities[8,26-28]. This increased risk 
may also be attributable to insufficient rehabilitation and 
earlier perceived healing of less severe injuries, despite 
persistent proprioceptive deficits[28]. 

Neuromuscular control
Neuromuscular control and postural stability are likely 
important factors affecting an athlete’s risk for ankle 
instability. The relationship between neuromuscular 
control and ankle sprain was first described by Freeman 
et al[29] in 1965. Subsequent investigations of athletes 
sustaining acute ankle sprains have extensively evaluated 
the proprioceptive deficit following the primary injury, 
and its resultant impairment of postural balance, ankle 
stability, and strength[30,31]. McGuine et al[32] reported 
that high school basketball players who sustained acute 
ankle instability events, demonstrated considerably 
greater postural sway on stabilometry, than their peers 
who did not sustain acute ankle sprains.  

Other studies utilizing clinical assessments of postural 
stability have reported similar results, which underscores 
the likelihood of a neuromuscular predisposition for 
injury in certain athletes[33]. Muscle fatigue and loss of 
pre-injury strength may exacerbate neuromuscular 
impairment, resulting in the subsequent development 
of ankle instability[34]. Changes in ligament morphology 
and disruption of afferent nervous networks have been 
described in the setting of acute ankle sprain and may 
significantly affect postural stability; however, their 
contribution to the development of chronic instability is 
less well understood and requires further study[35-37]. 

Sex
While female gender has been previously associated 
with higher incidence rates of ankle sprain, studies 
evaluating gender disparity in acute ankle instability 
incidence have yielded mixed results. A study of military 
cadets at the United States Military Academy revealed 
an incidence rate for ankle sprain among female 
cadets of 96.4 per 1000 person-years in contrast to an 
incidence rate of 52.7 per 1000 person-years among 
male cadets (Incidence Rate Ratio 1.83)[4]. When 
examining the subset of intercollegiate athletes, no 
difference was detected by gender after controlling 
for athletic exposure and individual sport[4]. Beynnon 
et al[38] reported an incidence rate of ankle sprain of 
1.6 per 1000 person-days for male college athletes, 
compared to 2.2 per 1000 person-days for female 
college athletes, although the reported disparity did 
not achieve statistical significance. Hosea et al[39] also 
reported a 25% greater risk for sustaining less severe 
(Grade Ⅰ) ankle sprains for female high school and 
college basketball players, than their male counterparts. 
They did not; however, find a statistically different 
incidence of more severe ankle sprains among the 
same population. A recent military study revealed that 
among active duty servicemembers, females sustained 
ankle sprains with an incidence rate 21% higher than 
male military personnel[4].  

With increasing female participation in athletic 
activities, studies comparing the incidence of muscu-
loskeletal injury between the sexes have become 
important in identifying potential disparities between 
male and female athletes. The cause of differences 
in injury frequency is likely multifactorial, with hypo-
thesized explanations including differences in hormones, 
ligamentous laxity, neuromuscular control, lower 
extremity limb alignment and anatomy, and both the 
level type of athletic participation[9,22,40]. Based on the 
available literature, there may be a higher incidence rate 
of lateral ankle sprain in females. However, fundamental 
differences in exposure to, as well as the level of, at-
risk activity may confound this apparent difference, 
highlighting the need for further rigorous study.  

Anthropomorphic measures
With increasing weight and body mass index, an 
increasing mass moment of inertia acting at the 
talocrural joint potentially increases the risk for acute 
ankle sprain. Tyler et al[25] reported that among high 
school football players with a BMI greater than 25 
sustained ankle sprains significantly more frequently 
than those with a normal BMI. Waterman et al[3] 
described a similar association among male United 
States Military Academy cadets, with an increased 
incidence of ankle instability in cadets with a higher 
mean weight and BMI than sex-matched, uninjured 
cohorts. Conversely, other investigations have not found 
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Table 1  Risk factors for ankle sprain among athletic 
populations

Non-modifiable risk factors Modifiable risk factors

Sex Weight
Age Body mass index 
Height Bracing/taping
Race Footwear
Foot/ankle anatomy Neuromuscular control
Extremity alignment Postural stability
Previous ankle sprain Muscle strength
Generalized Joint Laxity Exposure to sport

Player position
Playing surface

Skill level
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that the risk of first-time ankle injury is similar for high 
school and college-level athletes. Other authors have 
similarly reported increased risk among intercollegiate 
athletes[39], while others have demonstrated a 
decreased risk among higher-skill level soccer players 
than their lower-skill level counterparts[43,47]. Other 
variables likely contribute to such differences seen 
between the different skill level cohorts, such as more 
match exposure and higher collective numbers of 
athlete-exposures[42], higher match-to-training ratio[48], 
and a lower warm-up or stretching period[48-50].

ACUTE ANKLE SPRAIN TREATMENT
Early recognition and evidence-based management of 
these common injuries are of great importance, and 
the consequences of missed or undertreated ankle 
instability is well documented with chronic instability 
resulting in as many as 60% of patients[2,9,13,14,16,51]. An 
initial assessment should always include a thorough 
history and physical examination, with consideration 
for radiographic evaluation. The Ottawa Ankle Rules 
are one commonly utilized method for the identification 
or exclusion of ankle fracture or other osseous trauma, 
and weight-bearing images are recommended if 
possible. Additionally, stress radiographs, including the 
talar tilt and anterior drawer tests, are often useful 
in evaluating for ligamentous laxity in patients with 
chronic ankle instability, but are not recommended in 
the acute setting[52-55].

The most common treatment methods described 
for severe, grade Ⅲ acute ankle sprains are a brief 
period of rigid immobilization (e.g., < 10 d), functional 
management with transition to a semi-rigid external 
restraint, and delayed surgical repair in select, high-
demand patients. Rigid immobilization in a cast is 
typically reserved for lower demand patients and should 
be employed for a period of no more than 3 wk, followed 
by sustained course of physical therapy for muscle 
strengthening and proprioceptive retraining[54,56-59]. 
Functional management of the acute ankle sprain 
entails early mobilization, weight bearing with an 
external restraint such as a brace, non-steroidal anti-
inflammatory medication, and other anti-edema 
measures (rest, ice, compression, elevation). Following 
the acute phase, a physical therapy regimen may be 
utilized to focus on muscle strengthening, ankle range 
of motion, and proprioceptive or postural training 
(Figure 1). Proprioceptive therapy, such as with a 
Biomechanical Ankle Platform System, is crucial in 
regaining and to re-establish positional control vis-
à-vis inversion ankle stress[60]. Similarly, external 
restraints and orthotics not only confer mechanical 
stability, but also likely provide some degree of short-
term proprioceptive feedback in order to accelerate the 
recovery process[56-62].

Karlsson et al[63] reported that early functional 

weight and BMI to be independent risk factors for ankle 
sprain[38,41]. Despite the varying results found in the 
literature, certain athletes and player positions may be 
at higher risk for ankle sprain.

At-risk activity or sport 
Specific activity type resulting in ankle sprain also 
appears to vary by age, with young active patients 
involved in both competitive and recreational athletics 
occurring most often[4]. Activities that involve frequent 
running, jumping and cutting type movements place 
athletes at higher risk for ankle instability. Analysis of 
the National Electronic Injury Surveillance System for 
all ankle sprains presenting to emergency departments 
over a five-year period revealed that 49.3% of ankle 
sprains were caused by participation in sports, with 
basketball (41.1%), football (9.3%), and soccer (7.9%) 
accounting for over half of all ankle sprains sustained 
during athletic activity[9].

A more extensive investigation of the epidemiology 
of ankle sprains revealed that incidence rates vary 
depending on the unit of measurement utilized[6]. When 
evaluating for incidence per 1000 person-hours, rugby 
had the highest incidence (4.20), followed by soccer 
(2.52). Conversely, when reporting incidence more 
accurately in terms of athletic exposure, lacrosse had the 
highest incidence rate (2.56) of sprains per 1000 person-
exposures, followed by basketball (1.90). Waterman et 
al[4] found a similar relationship with men’s rugby (1.53), 
men’s lacrosse (1.34) and basketball (women’s, 1.14 and 
men’s, 1.67),resulting in the highest incidences of ankle 
sprain per 1000 person-years among intercollegiate 
athletes.

Level of competition
Level of competition is another modifiable risk 
factor for ankle sprain that has been reported in the 
literature. Level of competition is a term commonly 
used to define both the intensity of competition as 
well as the skill level of participants (i.e., recreational, 
intramural, intercollegiate, or professional). However, 
these two components both represent distinct risk 
factors that should be separately evaluated[9]. There 
is a higher risk of ankle sprain with increasing level of 
intensity of competition, with approximately 55%-66% 
of injuries sustained during games, as opposed training 
or practice type activities[42-45]. Increases in pace of play 
and propensity for risk-taking activity likely account 
for this difference[9]. However, the impact of athlete 
skill level on the incidence of ankle sprain is less clear. 
Previous investigations suggest that college athletes 
are at seven times the risk for ankle sprain than their 
intramural counterparts, when analyzing the incidence 
of injury per 1000 person-years[4]. When controlling 
for the amount of athlete-exposures; however, no 
statistically significant difference was found between 
these cohorts. Additionally, Beynnon et al[46] reported 
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treatment could significantly reduce the time required 
to return to work or preinjury sport. Furthermore, van 
Os et al[64] published a thorough review demonstrating 
that functional treatment with concomitant supervised 
physical therapy could yield superior recovery results 
when compared with functional treatment alone, 
specifically with regard to persistent swelling and 
time for return to work. Multiple authors have also 
reported significant reduction in recurrent ankle 
injury, attributable to proprioceptive training as part 
of a rehabilitation protocol[63-69]. 

Ardèvol et al[56] published results from a randomized 
controlled trial comparing cast immobilization with 
functional management in an athletic cohort. They 
found that patients managed with a functional protocol 
were able return to sporting activity sooner, and had 
fewer symptoms at three and six months following 
injury. Although they did not find a statistically 
significant difference in reinjury rates between the two
groups, they did report less ligamentous laxity 
radiographically in the cohort managed with a functional 
protocol. In 2002, Kerkhoffs et al[57] performed a meta-
analysis of randomized controlled trials comparing 
rigid immobilization and functional management of 
acute lateral ankle sprains. They reported a higher 
return to sport percentage in patients managed with 
functional protocols. They also reported faster return to 
work, better range of motion and a lower prevalence 
of persistent swelling and ligamentous laxity at 
intermediate follow-up, when compared to patients 
treated with rigid immobilization[54,57].   

Surgical management of acute lateral ankle 
ligamentous injuries remains controversial; however, the 
majority of treating providers recommend a thorough 
three to six month course of nonoperative treatment 
before consideration of surgical management. In 
2003, Pijnenburg et al[60] published their findings of 
a randomized prospective trial comparing functional 
treatment with primary surgical repair using the 
technique described by Prins[61], for patients with 
acute lateral ankle ligamentous injuries. The authors 
reported superiority with regard to pain, instability, 

and recurrent ankle sprains in patients treated with 
ligament repair. However, these authors advised 
caution in extrapolating their findings to the general 
population. They cited higher cost, higher risk of 
complications, and comparable results with delayed 
repair when comparing initial functional non-operative 
management of patients with acute ankle sprains[60]. 

Conversely, Tiling et al[70] performed a thorough 
review of 24 trials comparing surgical and functional 
management of ankle sprains and concluded that 
no significant difference was found between the two 
treatment strategies. More recently, in 2010, Pihlajamäki 
et al[71] reported the results of their prospective 
randomized trial, in an active Finnish patient population. 
These authors compared functional management to 
suture repair of ruptured ligaments within 1 wk of 
injury for acute grade Ⅲ lateral ankle ligaments. They 
concluded that surgical repair and functional treatment 
of these injuries resulted in equivalent results with 
respect to recovery to preinjury activity level. Although 
surgery did appear to decrease the incidence of lateral 
ligament reinjury in their study population, the found 
that osteoarthritis was observed significantly more 
frequently in the surgical group[71].     

CHRONIC ANKLE INSTABILITY 
TREATMENT
Patients with chronic ankle instability can be further 
stratified into two categories, which are not necessarily 
mutually exclusive. Mechanical instability is identifiable 
on physical examination and stress radiographs, 
whereas functional instability reflects subjective, 
patient-reported complaints of the ankle instability with 
or without clinical laxity[54,72,73]. Surgery is generally 
reserved for patients with chronic ankle stability 
that have failed to improve with a thorough course 
of conservative management and physical therapy. 
Similar to that for acute ankle sprain, nonoperative 
measures for chronic instability emphasize peroneal 
strengthening, proprioceptive training, lateral heel 
wedges, and strapping or bracing[52]. Patients with 
functional instability without demonstrable mechanical 
instability are more likely to benefit from these non-
operative measures[54,73]. 

Modern surgical techniques for chronic lateral ankle 
instability can be divided into two broad categories: 
anatomic ligament repair (Figure 2) and non-anatomic 
reconstruction (Figure 3). Anatomic repair can be 
performed with or without augmentation and/or 
tenodesis, while non-anatomic reconstruction is typically 
performed with tenodesis[54,74]. The goal of anatomic 
ligament repair is restore native ankle anatomy, stability, 
and joint kinematics, while preserving functional ankle 
and subtalar motion. This can be accomplished with 
the use of local tissue, free tendon graft, or both. While 
this type of repair is a technically simpler surgery than 
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Figure 1  Clinical image demonstrating proprioceptive training during 
physical therapy. 
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non-anatomic reconstruction procedures, its success is 
dependent on the condition of the injured tissues, and 
may sometimes require augmentation[74-78].

Non-anatomic reconstructions utilize tenodesis 
fixation to stabilize the ankle with the repair of the 
native ligaments. While multiple configurations have 
been described, most techniques involve rerouting 
of the peroneus brevis around the lateral ankle, and 
include the Watson-Jones, Evans, and Chrisman-Snook 
procedures (Figure 3)[74,79-82]. Long-term outcomes 
of non-anatomic reconstructions are hindered by 
alterations in ankle and hindfoot kinematics and often, 
resultant loss of subtalar motion[83-90]. Although initial 
reports were promising, comparison studies with 
longer follow-up generally favor anatomic repair over 
non-anatomic tenodesis reconstructions. Between 
2000-2001, Krips et al[87,88] published a series of 
comparison studies, including more than 300 patients, 
with up to 30 years of follow-up data. These authors 
ultimately concluded that long-term, non-anatomic 
tenodesis lead to decreased function, increased 
pain, limited range of motion, instability, increased 
need for revision procedures, and greater degrees of 
osteoarthritis compared to anatomic reconstructions. 

Since its first description in a series of 60 patients in 

1966, the Broström technique has as evolved into the 
foundation for anatomic lateral ankle ligament repairs, 
with imbrication of ruptured ATFL and/or CFL[54,91]. In 
1980, Gould et al[92] described the augmentation of the 
Broström repair with the inferior extensor retinaculum 
secured to the fibula following ligament repair. In 1988, 
Karlsson et al[93] reported that the ATFL and CFL were 
often found to be elongated and scarred, rather than 
disrupted. Based on this observation, these authors 
recommended imbrication of the attenuated ligaments 
followed by reinsertion into the fibula in their anatomic 
position with drill holes. Variations of anatomic repairs 
of the lateral ankle ligaments have a long track record 
in the literature, yielding good to excellent results in 
85% of patients[54,74,86-88,94]. The use of a periosteal flap 
from the fibula, as well as autologous free tendon graft 
and allograft augments, has also been well described 
with favorable results[75,76,78]. Furthermore, sustained 
excellent patient outcomes have been reported by Bell 
et al[95] at greater than 20-year follow-up, and this 
procedure has demonstrable success in high-demand 
athletes[96]. 

Anatomic tenodesis procedures have recently 
been the subject of multiple investigations and have 
demonstrated promising results[54,74,87,88,97]. The goal of 
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Figure 2  Anatomic repair of the lateral ligamentous complex[54]. Illustration demonstrating anatomic repair of chronic lateral ankle instability. A: Broström anatomic 
repair, demonstrating midsubstance imbrication and suture of the ruptured ligament ends; B: Gould modification augmented with the mobilized lateral portion of the 
extensor retinaculum; C: Karlsson modification, which involves anchoring the proximal ligament ends through drill holes.

A B C

Figure 3  Selected techniques for non-anatomic lateral ligament reconstruction[54]. Tenodesis reconstruction for chronic lateral ankle instability. A: Watson-Jones 
procedure; B: Evans procedure; C: Chrisman-Snook procedure.
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this type of a repair is to augment an anatomical lateral 
ankle ligament repair, without sacrificing anatomy or 
kinematics in the reconstruction. In 1995, Colville et 
al[77], described introduced a reconstruction using a split 
peroneus brevis tendon to augment the repair of the 
ATFL and CFL in a small series, with encouraging clinical 
outcomes. Although long term data is not yet available, 
multiple authors have demonstrated maintenance 
of mechanical stability after these procedures while 
preserving the normal range of motion of the ankle and 
subtalar joints[74,77,87,88]. Graft position and ankle position 
during graft tensioning are likely critical for the success 
of this type of reconstruction and may become more 
relevant in light of the declining, long-term results of 
standard non-anatomic tenodesis[98,99]. 

In 1996, Hennrikus et al[86] prospectively compared
the modified Broström with the Chrisman-Snook 
procedure in 40 patients. Both demonstrated 
improvement in more than 80% of patients, although 
those who underwent a modified Broström procedure 
had a lower rate of complications and a higher 
Sefton[100] outcomes scores. The authors concluded 
that the modified Broström procedure was superior 
to the Chrisman-Snook procedure for chronic lateral 
ankle instability. Subsequently, meta-analyses by de 
Vries et al[89,90] have evaluated the available randomized 
trials comparing the surgical procedures commonly 
performed. The authors were not unable to reach 
a conclusion regarding the best surgical option for 
management of chronic ankle instability, given the 
lack of statistical significance and poor methodological 
quality of the randomized controlled trials performed 
to date. Rigorous research is still needed to determine 
the most effective surgical strategy for treating this 
important problem.

The role of ankle arthroscopy in lateral ligament 
reconstruction is not yet well defined. In 1955, Bosien 
et al[101] cited a 6.5% incidence of osteochondral 
fractures of the talus with ankle sprains, and more 
recent studies have investigated the presence of 
articular abnormalities with both acute ankle sprain 
and chronic instability[102]. In 1999, Komenda et al[103] 
examined arthroscopically 54 consecutive patients with 
lateral ankle instability before ligament stabilization 
and noted frequent intra-articular pathology, including 
a 25% incidence of articular chondral injury. These 
authors concluded that articular cartilage injuries are 
common in patients with lateral ankle instability and 
can be successfully addressed with ankle arthroscopy 
in addition to open ligament stabilization. The indications
for arthroscopy before lateral ligamentous repair 
remain ill defined, but these reports and others 
suggest that it is important to rule out associated 
injuries in patients with painful unstable ankles. 

Advancements in MRI technology and its ready 
availability in many healthcare settings may be helpful 
in identifying associated osteochondral lesions of the 
talus and peroneal tendon pathology. Its use may 

be valuable in determining the utility of concomitant 
arthroscopy, particularly in the presence of mechanical 
symptoms, chronic ankle pain, or other focal findings 
on physical examination.     

Bony malalignment can play an important role in the 
etiology and treatment of ankle instability. Specifically, 
hindfoot varus, first ray plantarflexion, or midfoot 
cavus can predispose patients to chronic lateral ankle 
instability and contribute to early operative failure 
if not addressed with a corrective procedure at the 
time of surgery. Concomitant calcaneal osteotomy for 
cavovarus deformity has been advocated for patients 
with varus hindfoot deformity in conjunction with lateral 
ligamentous surgery[74,104,105]. Csizy et al[104] published 
a series of six patients with ankle instability and a 
varus calcaneus treated successfully with a Dwyer-type 
osteotomy and ligament reconstruction. Fortin et al[105] 
reported 13 patients with combined cavovarus foot 
deformity and ankle instability, half of whom required 
ankle fusion due to advanced degenerative changes. 
The remaining patients were effectively treated with 
calcaneal osteotomy and dorsiflexion osteotomy of 
the first metatarsal, depending on the rigidity of the 
deformity.

A high index of suspicion for ankle and hindfoot 
malalignment, associated peroneal tendon pathology 
and generalized ligamentous laxity are each of great 
importance when evaluating the patient with and 
planning surgery for ankle instability[74]. Concomitant 
osteoarticular injuries are an increasingly identified 
component of ankle pain associated with ankle 
instability[52,101,103]. It is crucial that these common 
defects, as well as other periarticular pathology be 
recognized when ankle instability is diagnosed and 
treated. 

PREVENTATIVE MEASURES
There are multiple practical measures that may be 
utilized to mitigate modifiable risk factors and reduce 
the risk of ankle sprain in athletic patient populations. 
Weight loss with BMI optimization, as well as activity 
appropriate footwear and external restraints are 
among recommendations that may be considered. 
Several interventions have demonstrated success in 
achieving these goals without significant effects on 
quality of life or impeding athletic performance. By 
increasing passive restraints to ankle inversion and 
enhancing postural stability, prophylactic bracing in 
high-risk athletes has demonstrated success reducing 
the risk of primary and recurrent ankle sprain by up 
to 50%[41,106,107]. In one prospective randomized trial, 
Sitler et al[41] demonstrated a threefold increased risk 
for ankle sprain among unbraced basketball players 
when compared to braced athletes over a two-year 
time period at the United States Military Academy. 
Among paratroopers, a recent systematic review 
revealed that the external parachute ankle brace 
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reduced all ankle injuries, including ankle sprain, by 
approximately half while saving between 0.6 and 3.4 
million dollars in direct and indirect costs[19]. 

Neuromuscular training programs have also 
demonstrated success in reducing the risk of ankle 
sprain. In a meta-analysis, McKeon et al[37] reported 
that targeted balance control training resulted in a 
20% to 60% relative risk reduction for lateral ankle 
sprain, particularly in athletes with having sustained 
prior ankle sprains. More effective screening of high-
risk athletes and better objective measures for 
diagnosis, prophylactic interventions have to potential 
to benefit a larger number of athletes, reducing the 
overall incidence of ankle sprain and its potential 
burden on healthcare systems. 

CONCLUSION
Acute and chronic ankle stability are a common source 
of disability in athletes and other high-demand patient 
populations, and may result in significant long-term 
sequelae, particularly with osteochondral lesions of the 
talus or peroneal tendon pathology. With enhanced 
screening based on known epidemiological risk factors, 
functional rehabilitation programs and prophylactic 
bracing may mitigate further lateral ankle instability 
with further physical activity. Anatomic surgical repair 
or reconstruction may be considered after failure of 
nonoperative measures, with high rates of return to 
full function in active patient cohorts.
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