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ABSTRACT

Lateral ankle sprain is a common injury in physically active individuals; for purposes of adequate recovery, it is important to clinically grade
the severity of ankle sprains, and plan appropriate rehabilitation interventions. The risk of subsequent ankle sprains, chronic ankle pain, and
ankle instability is significant, especially in elite athletes. Modern methods of rehabilitation are more aggressive; in addition to the rest, ice,
compression, and elevation (RICE) protocols, early phased functional support and supervised exercise therapy are considered better for early
recovery. This should include graded neuromuscular and proprioceptive exercises over during the recovery phase. Specialized ankle stability
programs need to be considered for professional athletes, with special attention to individual risk factors that could predispose them to recurrent
lateral ankle sprains. The management protocol for recurrent sprains, although similar, needs to be more aggressive depending on the extent
of the injury, duration since the first injury, and the associated instability. Modern methods include computerized documentation and the use

of robots to oversee rehabilitation protocols.
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BACKGROUND

Ankle sprain or injury to the passive ligamentous structures on the
lateral aspect of the ankle joint,' is commonly caused by forefoot
adduction and hindfoot inversion, associated with the external
rotation of the tibia, while the ankle joint is in plantar flexion. The
lateral ligaments of the ankle are the anterior talofibular ligament
(ATFL), the calcaneofibular ligament (CFL), and the posterior
talofibular ligament. Depending on the amount and direction of
forces, one or more ligaments can be injured, with an ATFL being
the most commonly injured (@approximately 70%) as it is the weakest
among all.’

Forthe purposes of rehabilitation, it isimportant to understand
the severity of ankle sprains; Grade |—mild ligament stretching
without joint instability; Grade Il, a partial rupture with mild joint
instability; and Grade Il being complete rupture of the ligament
complex with ankle instability.?

Diagnosis

The clinical examination may show the presence of swelling,
ecchymosis, point tenderness, pain full range of motion, or
ligamentous laxity depending upon the severity of injury."® The
presence of hematoma accompanied by tenderness around the
distal fibula and/or a positive anterior drawer test are suggestive
of ruptured lateral ankle ligaments. The sensitivity (84%) and the
specificity (96%) of physical examination using the anterior drawer
test are optimized if the clinical assessment is delayed for 4-5 days
post-injury,*® as the subsidence of inflammation and pain allows
an easier examination.

Management and Rehabilitation

In the 21st century, the so-called “conservative method of
treatment” comprising rest, ice, compression, and elevation (RICE)
is being replaced by more aggressive rehabilitation interventions.®
The role of NSAIDs in an acute ankle sprain is to reduce pain and
swelling; however, their use may be associated with complications
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like delay in the natural process of healing;® thus, NSAIDs should be
limited to the initial period of acute distress.

Immobilization strategies have undergone a significant change
in the 21st century; the routine use of below-knee cast (sometimes
up to 4 weeks) has been shown to have inferior outcomes compared
with a protocol of functional support and exercise strategies for
the same time period.”® However, there is some data from recent
randomized control trials showing that immobilization in a plaster
cast for periods <10 days can be beneficial, as it decreases pain and
edema and improves functional outcomes.>'°

Functional support like ankle braces or tape are found to be
more effective when compared with the less adequate support
given by compression bandage or by rigidly immobilizing in casts'’
(Figs 1 and 2).

Exercise therapy is considered to be an integral part of
the treatment, which consists of both neuromuscular and
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Fig. 1: Kinesiotaping for ankle joint
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Fig. 3: Proprioception exercise on balance board

proprioceptive exercise (Figs 3 and 4); exercise therapy initiated
earlier following an ankle sprain is definitely better. Appropriate
rehabilitation can prevent recurrent ankle sprains and future
functional ankle instability'>™'% (Table 1).

Recurrent Ankle Sprains

The two most common risk factors for recurrent lateral ankle sprain
are younger age at injury and the previous history of a lateral
ankle sprain.””'® In professional athletes, extra efforts need to be
made to identify such individuals and put them through special
ankle stability programs depending on their conditions. Some
of the risk factors leading to recurrent lateral ankle sprains are
inappropriate management of previous sprain,improper treatment
program implementation, unrecognized residual ankle instability,
biomechanical abnormalities, and muscular imbalance. Other
factors can be residual scar tissue and participation in high-risk
contact sports.

Protocols for Management of Recurrent Sprains

Ankle ligaments and soft tissues repaired by scar tissue formation
can never be as strong as the original tissue. That is why proper
strengthening and proprioception are required to prevent
re-injury."1920
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Fig. 2: Rigid sports taping for ankle joint

Fig. 4: Strengthening exercise with Theraband, focused on ankle evertors

For the management of re-injury, the same protocol as
mentioned in Table 1 can be used; however, it may need to be more
aggressive depending on the extent of the injury, duration since
the first injury, and the associated instability.

The best option in high-risk groups and elite athletes
predisposed to an ankle injury is injury prevention (Table 2).

Return to Normal Activity

Return to pre-injury activity is the most important outcome of any
injury management protocol. Itis very difficult to predict the return
to normal activity as it is an individualistic approach. The main
factors that affect this are the type of injury, type of management,
recurrence, and level of activity that the individual is required to
return to. In general population return to normal activity is easier
when compared with the athletic population. In both cases,
functionality needs to be normal along with no pain or residual
muscle imbalance. In a recent study done in 2021, a consensus was
formed based on multiple factors called the PAASS framework for
a return to sport'’ (Table 3). This protocol helps make the return
of an athlete back to sporting activity more individualistic and
personalized. Along with the functional deficits, cardiovascular
fitness also needs to be equal to or greater than the preinjury
level.’”® Therefore, for the general and athletic population, a holistic
assessment of the individual is very important before they return
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Table 1: Protocols for rehabilitation of lateral ankle sprain

Phases Goals

Exercise /Interventions

Immediate phase (1-7 days) To reduce edema and pain.

To protect ligaments and other soft tissues.

To maintain knee, MTP, and IP joint
movement.

Early phase (2-4 weeks) To reduce pain and swelling.

To promote healing.

To gradually load the muscles.

Intermediate phase (4-6 weeks) To increase muscle loading

To start proprioception training.

To further progress proprioception training.

Late phase (6 weeks onward) To return to normal activity.

Rest, Ice, Compression, and Elevation (RICE Protocol).

Ice application (cryotherapy) 5-6 times/day (around
12-15 minutes).

Interferential therapy or TENS to reduce pain at this stage.
Ultrasound therapy may also help with the pain.

Compression bandage to reduce edema. Taping to control
edema and promote lymphatic drainage.

Weight-bearing as tolerated.

In the athletic population, weight-bearing is encouraged and
functional braces or tapes protect against excessive inversion
and eversion movements.

Trigger point release for calf muscles and peronei muscles.
Isometric and ROM exercises for knee, MTP, and IP joints.
Continue all steps from the previous phase.

Low-level laser therapy increases blood flow and helps
promote healing.

Gentle pain-free friction massage also promotes healing.
Talocrural glides and talocrural distraction increase joint
mobility.

Plantar fascia stretching.

Towel crunch/gathering exercise.

Dynamic Concentric and Eccentric exercise for Dorsiflexors,
Invertors (esp. Tibialis Posterior), Evertors (Peroneus Longus
and Brevis), Plantar flexors.

Seated calf raises and standing calf raises as tolerated.

Progressive dorsiflexion and plantar flexion exercises with
resistance bands.

Quadriceps strengthening exercises.
Hamstring strengthening exercises.
Gradually increase resistance.

Single leg balancing on a flat surface.

Single leg balancing while throwing and catching an object
on a flat surface.

Single leg balancing with forwarding bending.

Balance on wobble board, balance ball, and mini-trampoline.
Figure of “8”and “Z" walking.

Tiptoe walking.

Continue all steps from the previous phase.

Start jogging.

Figure of “8”and “Z" walking and jogging.

Sidestepping and Carioca.

Progressive running.

Balance on wobble board, balance ball, and mini-trampoline
against resistance.

Sports-specific training under supervision.

to pre-injury activity levels. In elite athletes, grade lll ankle sprains
may be surgically managed to minimize the loss of game time.

Newer Developments in Lateral Ankle Sprain
Management

Recent publications®' have “discussed Platform-based Robot
Designs for Ankle Rehabilitation”, using a high-performance training
protocol where a robot is used for the ankle rehab; these systems
use torque sensing devices and apply the already available exercise
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and balance protocols. Although in the development phase, these
robots are designed to assist patients when their passive motions
become limited.

When the ankle sprains become chronic, deficient sensory
input from damaged ankle ligament receptors contributes to
sensorimotor deficits and influences the overall outcomes and
re-injury rates. Sensory-targeted ankle rehabilitation strategy
(STARS) is a unique protocol that includes multiple sessions of
ankle joint mobilization, plantar massage, and calf stretching.??
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Table 2: Protocols for prevention of ankle sprain

Goals Intervention

Examination First step is to examine the individual

for any residual damage.
Biomechanical or postural abnormali-
ties need to be found and corrected.

Muscle conditioning

Proper warm-up and cool down

Strengthening exercise Warm-up: active and dynamic
stretching of calf, peronei, and
invertors of ankle along with
hamstring and quadriceps muscles,
followed by sports-specific

movements.

Protection Cool down: passive and static stretch-
ing of the muscles along with foam
rolling and occasionally cryotherapy.
Incorporation of foot and ankle
strengthening exercises.
Proprioception, balance, and agility
training.

Taping for support if necessary.

Use of appropriate footwear.

Table 3: PAASS framework for return to sport'”

Pain
Ankle impairment

During activity or over the last 24 hours.

Decreased range of motion, muscle
strength, endurance, or power.

Athlete perception Self-confidence to get back to activity.

Sensorimotor control Proprioception, postural control, and

balance.

Sports-specific drills, hopping, jumping,
and ability to complete a full training
session

Sport performance

Improvements in weight-bearing lunge test and single-limb balance
are significant with individual interventions, but a combination of
all three seems to benefit cases with chronic instability.

Take-home Message

The common ankle sprains may not be innocuous in high-demand
individuals. Treatment decisions must be made on an individual
case-to-case basis, and most cases do well with a structured
rehabilitation protocol. In elite athletes or those with significant
functional instability, surgical treatment may be preferred to ensure
early return to sports and function. The rehabilitation protocols
have evolved in the 21st century, with more aggressive and scientific
protocols in place. Injury prevention is as important as injury
management, and preventive measures should be incorporated
along with training, with or without a previous history of an ankle
injury.
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