Osteopathic Family Physician (2013) 5, 178-184

Osteopathic
Family
Physician

acofp

Acute ankle sprains: A review of literature

o

ELSEVIER

Bryan L. Witt, DO, Sharon Lee Witt, DO

From 1395 Lake Shore Dr Unit C, Columbus, OH.

KEYWORDS:
Ankle sprain

Acute ankle sprains are one of the most common musculoskeletal injuries evaluated and treated by
primary care physicians. Ankle sprains are common in adolescents and young adults and typically occur
during athletic activity. Risk factors include a previous ankle sprain and body mass index greater than
25. There are 3 common types of ankle ligamentous injuries: lateral ankle, deltoid, and syndesmotic
ligamentous injuries, with the lateral ankle sprain being the most common. A thorough history and
physical examination including special tests (the anterior drawer, talar tilt, and squeeze or external
rotation tests) would aid in the diagnosis of these ankle ligamentous injuries. Furthermore, using the
Ottawa foot and ankle rule would help determine the need for diagnostic imaging to supplement the
physical examination in making an accurate diagnosis. Once a diagnosis is obtained, appropriate
medical treatment can be administered including nonsteroidal antiinflammatory drugs, cryotherapy,
osteopathic manipulative medicine, activity modification with external support devices, and physical
therapy. In the acute inflammatory phase, an acronym of RICES (rest, ice, compression, elevation, and

support) can be used as a basic treatment guide.
© 2013 Elsevier Inc. All rights reserved.

Epidemiology

Acute ankle sprains are one of the most common
musculoskeletal injuries encountered by primary care physi-
cians. There are approximately 2 million acute ligamentous
ankle injuries per year in the United States with an associated
healthcare cost of $2 billion." Among these, half occur during
athletic activity including basketball, football, and soccer.”
There are 3 major classifications of ligamentous ankle injuries
including lateral, medial (deltoid), and syndesmotic ankle
sprains. Lateral ankle sprains account for 88.2% of all
ligament ankle injuries, whereas deltoid and syndesmotic
ankle injuries account for 6.7% and 5.1%, respectively.’
Ligamentous ankle injuries are more commonly seen in
adolescents and young adults, 15-19 years of age." Overall,
there appears to be no difference in occurrence of ankle
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injuries between men and women."* When comparing races,
there is a slight preponderance of ankle injuries in Caucasians
and African Americans matched with other ethnicities.'

The most common intrinsic risk factor associated with
acute ligamentous ankle injuries is a history of a prior ankle
sprain.” De Noronha et al. demonstrated that subjects who
sustained a prior ankle sprain were 2 times more likely to
sustain another ankle sprain than those without a prior
injury.” Similarly, in high school football players, there was
a 6.6 time increased incidence of lateral ankle sprains in
those players who had sustained a previous injury. In this
same cohort, there was a 3.9 time increased incidence of
ankle sprains in those who were near overweight and
overweight by body mass index (BMI) (BMI > 25). In fact,
there is an additive effect in those individuals who had an
elevated BMI and a prior ankle sprain resulting in a 19 times
greater incidence of suffering a ligamentous injury in the
study participants.’

Increased postural sway, poor balance, and deficient
proprioceptive capabilities have also been linked to elevated
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risks of acute ligamentous ankle injuries.® In collegiate and
high school athletes, there was an association between a
positive single-leg balance (SLB) test and occurrence of
lateral ankle sprains. The SLB test is performed by having
the patient stand on 1 foot with the contralateral knee bent
and not touching the weight-bearing leg; the eyes are then
closed for 10 seconds. A positive test is defined as the
patient reporting a sense of imbalance or failure to remain
balanced. The relative risk of sustaining an acute lateral
ankle sprain with a positive SLB test is 8.82.°

Anatomy

The talocrural joint is composed of 3 major ligamentous
complexes: lateral, deltoid, and syndesmotic ankle liga-
ments. These 3 ligamentous complexes as well as the
surrounding musculotendinous structures provide dynamic
stability to the ankle joint. Furthermore, the distal tibia
including the medial malleolus as well as the lateral
malleolus comprises the ankle mortise and provides static
stability to ankle joint.

The lateral ankle ligamentous complex is composed of
the anterotalofibular (ATFL), calcaneofibular (CFL), and
posterotalofibular (PTFL) ligaments. The ATFL attaches to
the anterior border of the lateral malleolus and inserts onto
the lateral aspect of the body of the talus. This ligament is
approximately 15-20-mm long, 6-8-mm wide, and 2-mm
thick. The ATFL ligament is taut in plantar flexion and loose
in dorsiflexion where the shape of the ankle mortise
provides bony stability. It prevents internal rotation and
adduction of the talus. This ligament has the lowest load to
failure compared with other lateral ankle ligaments and is
thus the most commonly injured ankle ligament.

The CFL is an extracapsular ligament and is confluent
with the peroneal tendon sheath. The CFL attaches to the
anterior border of the distal lateral malleolus and inserts
onto the lateral aspect of the calcaneus. The CFL is slack in
plantar flexion and tense in dorsiflexion preventing
adduction of the talus within the talocrural joint.

The PTFL is a capsular ligament and attaches to the
posteromedial aspect of the lateral malleolus and inserts
onto the posterolateral aspect of the talar body. The PTFL
has maximal tension in dorsiflexion of the ankle and
prevents external rotation of the ankle in dorsiflexion.

The deltoid ligaments, most notably the tibiocalcaneal
ligament, prevent abduction of the talocrural joint. Fur-
thermore, the deep deltoid ligaments assist in the prevention
of ankle external rotation. This ligamentous complex also
helps inhibit lateral translation of the talus when the lateral
ankle ligaments have been completely disrupted. Finally, the
deltoid ligament halts valgus tilting of the talus. The
superficial fibers of the deltoid attach to the inferior
colliculus of the medial malleolus; however, there are many
insertions sites including the navicular bone, talus, and the
sustentaculum tali. The deep portion of the deltoid ligament
originates on the medial malleolus and inserts onto the talus.

This portion of the deltoid ligament is contiguous with the
medial ankle joint capsule.

The syndesmotic ligamentous complex connects the tibia
and fibula through 4 stout ligamentous structures. Further-
more, the interosseous membrane, which runs the length of
the tibia and fibula, contributes to the stability of the
syndesmosis.

History and physical examination

The history and physical examination is the most important
portion of the evaluation process in diagnosing acute ankle
sprains. The history of present injury begins with the
mechanism of injury. The most common mechanism of
injury for lateral ankle ligament sprains is an inversion-type
injury to the ankle. More specifically, added plantar flexion
or dorsiflexion predisposes ATFL or CFL to the injuries,
respectively. The deltoid ligament is injured with forced
eversion or a combination of forced eversion with external
rotation. The mechanism of injury of syndesmotic injuries is
proposed to be dorsiflexion, eversion, and external rotation
of the ankle on an axially loaded foot.'®

The physician should ask the patient to localize and
describe the pain, including the onset and severity. Lateral
ankle sprains would have pain over the lateral aspect of
ankle over the ATFL, CFL, and PTFL. Whereas pain
located over the medial aspect of the ankle or between the
tibia and fibula should raise suspicion for a deltoid or
syndesmotic injury. The acute pain is often described as
sharp and does not radiate. Paresthesia is not typical in ankle
sprains; however, swelling or stretching of the local sensory
nerves may cause temporary paresthesias in the foot and
ankle. Questions should be asked regarding the location,
onset, and amount of swelling. In addition, the patient
should describe any audible or sensations of a “pop” or
“snap” during the incidence. The physician should inquire
about the ability to ambulate after the injury. Finally,
questions concerning prior injuries can help guide diagnosis
and treatment.

Observation

The observation portion of the examination begins when the
patient presents to the office. The physician should inspect
the gait and document the use of crutches or assistive
devices. Furthermore, the patient should remove necessary
clothing, shoes, and socks to fully evaluate the foot, ankle,
and lower leg of the injured extremity as well as the
noninjured limb for comparison. Once adequate visual-
ization of the limb has been achieved, the physician should
inspect the lower extremity for any soft tissue or bony
deformities documenting and inspecting any open wounds,
blisters, swelling, ecchymosis, or erythema.

A standing examination of the patient should be
attempted if able to bear weight. On standing examination,
the physician should inspect the foot posture including
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inspection of the arches. Looking from the anterior vantage
point, the foot should be evaluated for any forefoot varus or
valgus deformities, and then, inspecting the patient
posteriorly, the foot should be evaluated for any hindfoot
varus or valgus deformities that may predispose the patient
to deltoid or lateral ankle ligament complex injuries,
respectively.

The physician should inspect any footwear, orthotics, or
braces the patient wears. The wear pattern should be
identified and would provide information about the foot
structure and potential deformities. Pes cavus (hindfoot
varus) or pes planovalgus (hindfoot valgus) deformities may
predispose the patient to lateral ankle ligament complex
injuries and deltoid ligamentous injuries, respectively.

Palpation

Palpation should always begin away from the area of
maximal tenderness to avoid patient apprehension through-
out the remaining examination. The joint above and below
the ankle joint should be evaluated to rule out any other
associated pathology or differential diagnoses. It is impor-
tant to palpate the proximal fibula to rule out any bony
tenderness, somatic dysfunction, or potential fracture.
Furthermore, palpation distally about the foot should be
performed to the base of the fifth metatarsal as well as to the
navicular bone. Palpation along the course of the peroneal
longus and brevis tendons may rule out any pathology
associated with these tendons. After palpation above and
below the ankle has been performed, the physician should
now focus on palpation of the ankle joint. Palpation of the
medial and lateral malleolus may identify bony injuries.
Lastly, the ligamentous structures of the ankle including the
deltoid, syndesmotic, and lateral ankle ligament complexes
should be palpated.

Range of motion (ROM)

After performing the palpatory examination, the ROM
should be assessed. Depending on the severity of the pain,
the active and passive ROM of the foot, ankle, and knee
should be assessed in addition to muscle strength testing.
Ankle dorsiflexion, plantar flexion, inversion, and eversion
should be assessed for any limitations. Normal ankle ROM
in dorsiflexion and plantar flexion is approximately 30° and
45°, respectively. In addition, normal inversion and eversion
ankle ROM measures 35° and 25°, respectively. Active
inversion and eversion is typically restricted secondary to
pain in lateral ankle and ligamentous deltoid injuries,
respectively. Furthermore, passive ankle ROM in inversion
and eversion would be restricted and painful with lateral
ankle and deltoid sprains. Acutely, patients may have
apparent weakness with muscle strength testing of the ankle
secondary to pain.

Neurovascular examination

When evaluating any musculoskeletal injury, a neuro-
vascular examination should be performed to rule out any
limb-threatening emergencies. The dorsalis pedis and
posterior tibial pulses should always be assessed. Further-
more, capillary refill of the toes should be inspected. Any
change in temperature, coloration, capillary refill, and pulses
may require further evaluation for vascular injury or disease.
Sensation about the foot and ankle should be assessed
during injury evaluation. The L4-S2 dermatomes provide
sensation about the foot and ankle. Any altered sensation
could represent irritation or damage to the nerves supplying
the foot and ankle. The L4 nerve root supplies sensation to
the skin over the dorsomedial aspect of the lower leg, foot,
and entire great toe. The L5 nerve root supplies sensation to
the dorsolateral aspect of the lower leg, dorsomedial and
plantomedial aspect of the foot, and second through fourth
toes. The S1 nerve root supplies sensation to the skin over
the dorsolateral aspect of the foot and ankle and small toe.
Finally, the S2 nerve root supplies sensation to the skin
about the posterior aspect of the lower leg. Two-point
discrimination as well as altered pain, temperature, and light
touch sensation should be evaluated for each dermatome.

Special tests

After a thorough history and physical examination is
performed, specialized testing of the ankle joint should be
performed. These tests can provide vital information regard-
ing the diagnosis of ankle pain and the severity of injury.

The anterior drawer test evaluates the patency of the
anterior talofibular ligament and to some extent the CFL.
However, the accuracy of what degree these ligaments are
compromised is difficult to ascertain.'' This test is
performed with the patient seated with the knee in 90° of
flexion. The physician grasps the posterior aspect of the heel
with a cupped hand while the opposite hand is placed on the
anterior aspect of the lower leg just above the ankle joint.
With the foot in a relaxed position (10°-20° of plantar
flexion), an anterior force is applied to the heel while the
opposite hand stabilizes the lower leg.'*'? The physician
inspects the ankle joint for laxity by determining the amount
of anterior translation of the talus within the ankle mortise.
This test may elicit pain over the ATFL. In addition, the
physician may also hear or feel a “clunk” as the talus is
translated forward.

The talar tilt test assesses the stability of the CFL. Similar
to the anterior drawer test, the ability to determine the extent
of ligamentous damage may be difficult to quantify.'’ The
physician grasps the posterolateral aspect of the heel with the
ankle in neutral dorsiflexion. The physician's other hand is
placed on the medial aspect of the lower leg for stability, and
then the physician passively inverts the ankle with the hand
grasping the heel. The physician inspects the ankle joint for
laxity and pain over the CFL representing a positive test.
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The squeeze test is performed by compressing the tibia
and fibula together at the level of the middle one-third of the
lower leg. Pain elicited during squeezing the tibia and fibula
together is a positive test and is indicative of a syndesmosis
injury. However, this test has variable reliability. A more
reliable test to evaluate the competency of the syndesmotic
ligament is the external rotation test. This test is performed
with the patient in the supine position and the ankle
dorsiflexed. The foot is externally rotated stressing the
syndesmotic ligaments. Pain elicited during this examina-
tion represents a positive test.

Ankle sprain grading

Determining the severity of ankle sprains is somewhat
arbitrary, and the clinical usefulness may not change the
treatment protocol. There are several terms used to describe
lateral ankle injuries; these include grade, degree, and
severity. Dedicated classification schemes for medial or
deltoid ligament sprains and syndesmotic injuries have not
been well established.

There are 2 common grading systems classically
employed in classifying lateral ankle sprains and instability.
The first system, developed by Nicholas, is based upon the
ligamentous pathology. Grade I, first-degree or mild sprain,
represents microscopic tearing of the lateral ankle ligaments.
A grade II, second-degree or moderate lateral ankle sprain,
is described as being a partial disruption of the ligament,
whereas a grade III, third-degree or severe sprain, is a
complete tear or rupture of the ligament. The second
classification system is based on clinical signs and
symptoms described by McKonkey. Grade I lateral ankle
sprain is described as having little swelling, localized
tenderness, mild pain, and minimal function loss. Grade II
injuries have diffuse tenderness and swelling, difficulty
performing a toe raise and walking as well as moderate
functional loss. Finally, a grade III sprain is associated with
marked tenderness, swelling, and decreased ROM with a
need for crutches.

Radiologic examination

The diagnosis of an acute ligamentous ankle injury is most
often made with history and physical examination. How-
ever, radiologic evaluation can be utilized to help delineate a
differential diagnoses such as ankle fractures and osteo-
chondral lesions of the talus. Radiographs, ultrasound, and
magnetic resonance imaging have been employed to further
delineate the pathology of acute ankle pain.

The Ottawa foot and ankle rules help primary care
physicians to determine the need for radiographic evaluation
in patients with acute ankle pain. The ankle rules include the
following: pain over the posterior aspect of the distal 6 cm
of the medial and lateral malleolus, and inability to bear
weight immediately after injury or in the emergency
department."*'> Any positive finding on the ankle rules
warrants radiographs to aid in the diagnosis. The Ottawa

foot and ankle rules have 100% sensitivity for ruling out
foot and ankle fractures.'®'> However, these rules are only
40.1% and 36.0% specific for detecting foot and ankle
fractures, respectively.'* The use of these rules have
drastically reduced the number of ankle radiographs,
decreased patient healthcare costs, and decreased missed
foot and ankle fractures.'®

Radiographic examination includes anteroposterior, lat-
eral, and mortise views of the ankle.'” Other radiographic
examinations less commonly utilized are the talar tilt and
anterior drawer stress radiographs. These stress examina-
tions can help identify the degree of ligamentous injury.'®

Treatment

Physical therapy

The treatment of ankle sprains in the acute phase of injury
includes rest, ice, compression, elevation, and support
(RICES). Depending on the severity of the injury and the
ability of the patient to bear weight without altered gait
mechanics, crutches and nonweight bearing can be em-
ployed. However, the discontinuation of crutches and return
to full weight-bearing status should be achieved as soon as
possible so that a functional rehabilitation program can be
initiated. Furthermore, the use of immobilization can be
utilized for a brief period of time in select few patients with
significant pain, disability, and swelling. In a systematic
review composed by Jones et al., an earlier return to
preinjury activities was demonstrated with a functional
rehabilitation when compared with ankle immobilization. '
The implementation of functional rehabilitation in a
randomized control trial demonstrated an increased activity
level in regards to step count, time spent walking, and time
spent in light-intensity activity when compared with
conventional RICES protocol.20

The use of formal physical therapy may have merit in a
faster return to recovery when compared with conventional
unsupervised rehabilitation of acute ankle injuries. In
2 systematic review articles, the utilization of supervised
physical therapy had a limited to moderate benefit in a
quicker return to sport and work when compared with a
home-based rehabilitation program.?'*? In addition, neuro-
muscular or proprioceptive exercises in the later stages of
the rehabilitation process have a protective effect on
recurrence of ligamentous ankle injuries and an overall
reduction risk of 35% for ankle sprain recurrence.”

External support devices

The use of an external support device in the acute phase of a
ligamentous ankle injury is often employed to aid in the
reduction of pain and swelling.>**® Furthermore, the use of
ankle supports also provides stability to the ankle joint
allowing earlier functional capabilities. These devices
include ankle braces, walking boots, and elastic bandages.
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Cryotherapy

Cryotherapy or ice is commonly employed as a treatment in
acute ankle injuries to subside initial pain and swelling.
However, in a recent review of literature looking at the
benefits of cyrotherapy on acute soft tissue injuries to the
ankle demonstrates a lack of quality studies demonstrating
its effectiveness.”’ Furthermore, there is a lack of data to
advise on the type and duration of cyrotherapy treatment in
acute ankle injuries.”’

Osteopathic manipulative medicine

The use of osteopathic manipulative treatment for acute ankle
sprains is useful to decrease edema and pain.”® Multiple
researchers have sought to confirm the usefulness of
manipulative treatment in patients with acute ankle sprains.
In 2003, a study involving 55 patients reported in the Journal
of the American Osteopathic Association showed improve-
ment in edema and pain after a single session of osteopathic
manipulative treatment provided in the emergency setting. The
treatment varied based on the patient-specific findings and
included various soft tissue techniques.” The techniques, as
described by Blood in a much earlier Journal of the American
Osteopathic Association publication in 1980, included the
treatment outlined for the initial stage of injury. This initial
stage of treatment should be performed as soon as possible
before swelling starts. At this stage, obvious subluxations and
strains should be corrected, including those at the talotibial
and fibulotalar joints of the ankle and the talocalcaneal,
talonavicular, and calcaneocuboid joints of the foot.>® One key
technique to help restore ROM on a locked talocalcaneal joint
is the “talar tug” during which the talus is distracted from the
calcaneus allowing a resetting of the articular forces.”® In
addition to correcting obvious somatic dysfunctions, at the
initial stage of treatment, soft tissue and passive movement to
the affected areas should be applied to reduce early swelling.*
A later publication in the Journal of Manual and Manipulative
Therapy in 2011 resulted in a significant decrease in pain at a
24-hour follow-up after a single application of talocrural joint
mobilization performed by a physical therapist on an acute
ankle sprain.’' In 2012, a review of literature from 2008-2011
found fair evidence for the short term from manipulative
therapy for ankle sprains.®”> Furthermore, Blood outlined a
second phase of osteopathic treatment for ankle sprains, the
rehabilitative phase. During this phase, treatment of the
lumbar vertebrae, pelvis, upper thoracic spine, and ribs is
emphasized to restore neural flow to the affected tissues of the
ankle and promote venous and lymphatic drainage.™

Medications

Nonsteroidal antiinflammatory drugs (NSAIDs) are com-
monly used in the treatment of acute ankle sprains to
alleviate pain and inflammation. Owing to the potential for
long-term adverse effects of NSAIDs, selected medications

should be used in the lowest dose for the shortest duration
necessary. Other effective medications such as acetamino-
phen and opioid analgesics are less commonly used
secondary to perceived ineffectiveness and opioid depend-
ence. The results of a randomized control trial comparing the
effectiveness of paracetamol (acetaminophen) vs diclofenac
demonstrated similar outcomes in regards to the reduction of
ankle pain and edema 10 days post injury.> Another
randomized controlled trial comparing the effectiveness of
acetaminophen vs ibuprofen demonstrated similar results.
Both medications had similar results in decreasing ankle
pain, swelling and ecchymosis, and increasing ROM and
walking ability after 9 days of treatment.”* Notably, the daily
dosage of ibuprofen in this study was 1200 mg, whereas the
acetaminophen dosage was 3900 mg.

Gastrointestinal symptoms such as dyspepsia, gastric
ulcers, and gastrointestinal bleeding are common side
effects of oral COX-1 inhibitors such as ibuprofen and
naproxen. Selective COX-2 inhibitors were developed to
decrease the gastrointestinal side effects of nonselective
COX inhibitor antiinflammatories. A randomized control
trial comparing the effectiveness of Celebrex to naproxen in
acute ankle sprains demonstrates similar reduction in pain
after 8 days of treatment with the 2 medications. Celebrex
had significantly less gastrointestinal side effects when
compared with naproxen.

Topical antiinflammatory medications are another option
to treat acute ligamentous ankle injuries. These topical
medications provide antiinflammatory and analgesic proper-
ties similar to those of oral antiinflammatory medications.
Moreover, these topical antiinflammatories act directly on
the injured tissues with little systemic absorption and side
effects. In a recent study comparing diclofenac gel with
placebo, a statistically significant decrease in pain and
swelling after 8 days of treatment with diclofenac gel was
demonstrated.*® Furthermore, diclofenac gel had no gastro-
intestinal side effects throughout the duration of the
treatment protocol.”® Ketoprofen patch was compared with
placebo in a recent randomized controlled study. Ketoprofen
patch provided statistically significant reduction in pain and
swelling when compared with placebo.’” Furthermore, a
recent meta-analysis concluded that topical diclofenac,
ibuprofen, ketoprofen, and piroxicam were of similar
effectiveness compared with indomethacin and benzyd-
amine which were no better than placebo. Comparison of
effectiveness among the different available topical NSAIDs
could not be adequately assessed.’® Overall, topical
NSAIDs are a good option to treat acute musculoskeletal
pain when compared with oral antiinflammatories and have
the advantage of not having gastrointestinal side effects.

Therapeutic modalities

The use of therapeutic modalities has been used extensively
in physical therapy regimens to assist in pain relief and
swelling. Therapeutic modalities including ultrasound,
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phonophoresis, iontophoresis, neuromuscular electrical
stimulation, and cryotherapy have been utilized to expedite
the return to function in ankle injuries.

The use of therapeutic ultrasound has been employed to
decrease pain and inflammation after acute ankle ligamen-
tous injuries. However, a recent review article comparing
ultrasound with placebo in the treatment of pain and
swelling demonstrated that ultrasound was no better than
placebo at decreasing ankle pain and swelling after 1-4
weeks of treatment.”

Neuromuscular electrical stimulation has also been used
in the treatment of acute ankle injuries to aid in the reduction
of pain and swelling. A randomized control trial comparing
neuromuscular electrical stimulation with a placebo group
showed no differences in pain, inflammation, and functional
improvement in ankle injuries.** Similar to the use of
ultrasound, neuromuscular electrical stimulation has no
benefits in the rehabilitation of ankle sprains.

Prevention

In the primary care setting, it is extremely important to
participate in the prevention of acute ligamentous ankle
injuries. The economic burden, exuberant healthcare costs,
and days lost to work are significant issues for those
individuals who sustain acute ankle sprains. Furthermore,
the prevention of ankle injuries in athletic participants
would reduce the time loss at practice and games. Moreover,
primary prevention of these injuries would decrease the risk
of chronic ankle instability, ankle osteoarthritis, and
decreased quality of life. Measures to prevent these injuries
include balance or coordination training, taping or bracing,
sports-specific technical training, orthotics, footwear, and
strengthening or stretching exercises.

The role of external support devices in the prevention of
ankle sprains has been well established. The use of ankle
supports has been associated with a decrease risk of ankle
sprains in those who had prior ankle injuries.*'** Moreover,
a systematic review looking at the benefits of external
supportive devices and the prevention of ankle sprains in
elite and recreational players demonstrated a reduction of
ankle sprains by 69% and 71% with the use of ankle bracing
and taping, respectively.** However, there is no clear
advantage of ankle taping vs bracing in the prevention of
ankle injuries.*' The use of ankle bracing has however also
demonstrated a reduction in the severity of ankle sprains.*
For those patients who have not sustained a prior injury, the
use of prophylactic devices is not well established in the
prevention of ankle injuries.*'*’

Similar to the use of external support devices, the
implementation of balance or neuromuscular training to
decrease the risk of ligamentous ankle injuries in patients
with a history or at high risk of sustaining an ankle sprain has
been well documented.***® Moreover, these coordination
activities are more effective at preventing injuries in those
patients who have already sustained a previous ankle
injury.*"***° The longer the activities are implemented into

. . . . 41
a daily routine, the more effective the preventative measures.

This training typically involves single-leg stance activities
including balance boards, foam pads, dynamic hopping
exercises, and sports-specific training.*!
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