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Comprehensive Management of
Ankle Sprains: Anatomy, Diagnosis,
and Treatment Protocols
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Introduction

Ankle sprains are among the most frequent musculoskeletal injuries encountered
by healthcare providers, affecting individuals of all activity levels, from
competitive athletes to the general population. Effective management is essential
for reducing complications, promoting recovery, and preventing future injuries.
This course is designed to equip physical therapists and rehabilitation
professionals with a practical, evidence-informed approach to the evaluation and
treatment of ankle sprains. Participants will explore the anatomy and
biomechanics of the ankle, gaining a deeper understanding of how various factors
contribute to injury risk. This course will examine the clinical presentation,
diagnostic process, and expected outcomes for both acute and chronic ankle
sprains. Evidence-based treatment protocols will be discussed in detail, including
manual therapy techniques, neuromuscular retraining, proprioceptive exercises,
bracing options, and safe return-to-sport strategies. Emphasis will be placed on
applying current research to everyday clinical practice, helping clinicians improve
patient outcomes, enhance function, and minimize the likelihood of reinjury. By
the end of the course, participants will have the tools and confidence to manage
ankle sprains effectively and implement preventative strategies within their

practice.

Section 1: Anatomy of the Ankle

The ankle joint is a critical structure in human motion, serving as a dynamic link
between the leg and the foot. It must withstand substantial forces during activities
such as walking, running, and jumping, while also providing the mobility and
proprioceptive feedback required for balance and coordinated movement. An
understanding of the ankle’s anatomy is essential for physical therapists to

accurately assess injuries, develop targeted treatment strategies, and guide



rehabilitation. This section explores the bones, ligaments, soft tissue structures,
and biomechanics of the ankle, as well as the roles these anatomical components

play in movement and stability.

Bone, Ligaments and Soft Tissue Structures

References: 1-3

The ankle joint, also known as the talocrural joint, is primarily formed by the
articulation of three bones: the tibia, fibula, and talus. The tibia, the larger and
medial bone of the lower leg, forms the medial malleolus, a prominent bony
projection that provides attachment for several key ligaments. On the lateral side,
the fibula extends distally to form the lateral malleolus, which is longer and more
posterior than the medial malleolus. Together, these malleoli create the ankle
mortise (a deep socket) that securely houses the trochlear surface of the talus.
This mortise-and-tenon arrangement allows for hinge-like movement while
offering stability. The talus, a saddle-shaped tarsal bone, serves as the central link
between the leg and foot and transmits the entire weight of the body to the foot
during stance and gait. Unlike many bones, the talus lacks direct muscular

attachments, relying entirely on ligamentous and articular support.



Bones of the Ankle and Foot
(right foot, lateral view shown)

Tibia

Fibula

Subtalar Joint Navicular

Intermediate cuneiform
Lateral cuneiform

Calcaneus Phalanges

=
s =

Metatarsal bones

Inferior to the talus is the calcaneus, the largest tarsal bone, which articulates with
the talus to form the subtalar joint (talocalcaneal joint). This joint is vital for
allowing inversion and eversion, contributing to the foot’s ability to adapt to
varying terrains. The subtalar joint’s oblique axis of rotation makes it a key player
in complex multiplanar motions such as supination and pronation, which are

crucial during gait transitions from heel strike to toe-off.

Surrounding these bones is a network of ligamentous structures that provide
passive stabilization and guide joint mechanics. On the lateral side, three key
ligaments, the anterior talofibular ligament (ATFL), calcaneofibular ligament (CFL),
and posterior talofibular ligament (PTFL) form the lateral collateral ligament
complex. The ATFL, the most frequently injured ligament in ankle sprains,
connects the anterior fibula to the talus and primarily restrains inversion during
plantarflexion. The CFL runs from the fibula to the calcaneus and becomes taut
during dorsiflexion, providing restraint against inversion in the neutral position.
The PTFL, though less commonly injured, stabilizes the talus posteriorly, especially

in dorsiflexion.



On the medial aspect, the deltoid ligament complex provides strong resistance

against eversion and external rotation. This fan-shaped group of ligaments arises
from the medial malleolus and divides into superficial and deep layers, attaching
to the navicular, talus, and calcaneus. It plays an essential role in maintaining the

medial longitudinal arch and supporting the ankle during weight-bearing.
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The distal tibiofibular syndesmosis ensures the structural integrity of the ankle
mortise and comprises the anterior and posterior tibiofibular ligaments, the
interosseous ligament, and the interosseous membrane extending along the
shafts of the tibia and fibula. These structures are particularly important in

maintaining the stability of the talocrural joint under axial loading and are



commonly involved in high ankle sprains, which can significantly impair joint

mechanics and prolong rehabilitation.

In addition to these ligamentous supports, several soft tissue structures play
critical roles in both movement and stabilization. The Achilles tendon, the thickest
and strongest tendon in the body, attaches the gastrocnemius and soleus muscles
to the posterior surface of the calcaneus. It is the primary structure responsible
for generating plantarflexion force, essential during toe-off in the gait cycle. The
peroneal tendons (peroneus longus and brevis) travel posteriorly around the
lateral malleolus within a shared fibrous sheath and act as dynamic stabilizers of
the lateral ankle, resisting sudden inversion forces and assisting in eversion of the

foot.

Medially, the posterior tibialis tendon courses behind the medial malleolus and
inserts primarily on the navicular bone. This tendon helps support the medial
longitudinal arch and controls pronation of the foot, making it crucial in

preventing overpronation-related injuries and dysfunctions.

" N
Peroneal Tendinitis

Achilles
Tendon

Fibula

Peroneus
longus
tendon

Peroneus
brevis
tendon

5th metatarsal
bone

t. ,
| ~}~
Calcaneus Cuboid =

) MendMeShop @ 2010
P -




Various retinacula, transverse bands of connective tissue, reinforce the positioning
of tendons as they traverse the ankle. The superior and inferior extensor
retinacula on the anterior aspect secure the tendons of the tibialis anterior,
extensor hallucis longus, and extensor digitorum longus. On the lateral and medial
sides, the peroneal and flexor retinacula respectively secure their associated
tendons and prevent bowstringing during motion. These structures, though often
overlooked, are essential in maintaining tendon alignment, minimizing friction,

and allowing smooth, coordinated movement across the ankle joint.

Anterior Compartment Muscles

References: 4, 5

The anterior compartment of the leg houses muscles primarily responsible for
dorsiflexion of the ankle and extension of the toes. These include the tibialis
anterior, extensor hallucis longus, extensor digitorum longus, and fibularis tertius.
The tibialis anterior originates from the lateral condyle and proximal two-thirds of
the lateral surface of the tibia and inserts on the medial cuneiform and base of
the first metatarsal. It is the primary dorsiflexor of the ankle and also assists in
inversion of the foot. Its strong eccentric control during heel strike is critical for

normal gait, as it prevents foot slap and facilitates controlled loading.
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The extensor hallucis longus lies deep to the tibialis anterior and extends from the
middle third of the fibula to the distal phalanx of the great toe. It assists in
dorsiflexion and plays a key role in extending the big toe, important for toe
clearance during swing phase. The extensor digitorum longus originates from the
lateral condyle of the tibia and upper anterior surface of the fibula, inserting into
the middle and distal phalanges of toes two through five. It extends the lateral
toes and aids in dorsiflexion. The fibularis tertius, often absent in some
individuals, arises from the distal fibula and inserts onto the base of the fifth
metatarsal. It assists with dorsiflexion and eversion and may play a role in

proprioception and lateral stability during ambulation.

Lateral Compartment Muscles

References: 4, 5

The lateral compartment contains the fibularis longus and fibularis brevis, which
are primarily responsible for eversion of the foot and contribute to plantarflexion.
The fibularis longus originates from the head and upper two-thirds of the lateral
fibula and inserts on the base of the first metatarsal and medial cuneiform after

coursing beneath the foot. This muscle plays an essential role in stabilizing the



transverse and longitudinal arches of the foot during dynamic activity, particularly

by counteracting excessive supination.

The fibularis brevis, positioned deep to the longus, originates from the distal fibula
and inserts onto the tuberosity at the base of the fifth metatarsal. Both muscles
are critical for resisting inversion, especially during sudden changes in direction,
and help prevent lateral ankle sprains. Their tendons pass behind the lateral
malleolus, secured by the superior and inferior peroneal retinacula, which prevent

subluxation and ensure efficient tendon tracking during motion.
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Posterior Compartment Muscles

References: 4, 5

The posterior compartment is divided into superficial and deep layers. The
superficial posterior compartment contains the gastrocnemius, soleus, and
plantaris muscles, which converge to form the Achilles tendon, the most robust
tendon in the body. The gastrocnemius originates from the posterior aspects of
the femoral condyles and crosses both the knee and ankle joints. It contributes to
plantarflexion of the ankle and flexion of the knee. The soleus, originating from

the posterior surface of the tibia and fibula, acts solely at the ankle, producing

10



strong plantarflexion and playing a vital role in postural control during standing

and walking.

The plantaris, a small and variable muscle, has a long tendon that blends with the

Achilles and may serve a proprioceptive function due to its high density of muscle
spindles. The Achilles tendon inserts on the posterior surface of the calcaneus and
transmits powerful plantarflexion forces during gait, jumping, and running. It also

stores elastic energy during midstance, which is released during push-off to

enhance efficiency.

The deep posterior compartment contains the tibialis posterior, flexor digitorum
longus, and flexor hallucis longus. The tibialis posterior is a key stabilizer of the
medial longitudinal arch. It originates from the posterior tibia, fibula, and
interosseous membrane, and inserts onto the navicular and multiple tarsal bones.
It functions as a plantarflexor and inverter of the foot, and its dysfunction is

associated with adult acquired flatfoot deformity.

The flexor digitorum longus arises from the posterior tibia and inserts into the
distal phalanges of toes two through five, flexing them and aiding in
plantarflexion. The flexor hallucis longus, originating from the posterior fibula,
inserts onto the distal phalanx of the great toe and is crucial for toe-off in gait due
to its strong flexion of the big toe. These deep flexors pass through the tarsal
tunnel, bound by the flexor retinaculum, alongside the tibial nerve and posterior
tibial artery, making this region clinically relevant in cases of tarsal tunnel

syndrome.

Together, these bones, ligaments, tendons, and connective tissue structures form
an intricately balanced system that supports both the rigid structure necessary for
propulsion and the adaptive mobility required for functional movement and

terrain negotiation.
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Ankle Joint Biomechanics

References: 6, 7

The biomechanics of the ankle are complex, involving multiple articulations that
work together to facilitate efficient locomotion, load transmission, and dynamic
stability. The talocrural joint, which is the primary articulation between the distal
tibia, fibula, and talus, functions primarily as a uniaxial hinge joint. Its principal
motions, dorsiflexion and plantarflexion, occur around an oblique axis that
extends from the posteroinferior aspect of the lateral malleolus to the
anterosuperior aspect of the medial malleolus. This joint allows approximately 10
to 20 degrees of dorsiflexion and 40 to 55 degrees of plantarflexion, depending on
individual anatomical variation and soft tissue flexibility. During dorsiflexion, the
broader anterior portion of the dome of the talus becomes tightly wedged in the
ankle mortise, increasing joint stability. In contrast, during plantarflexion, the
narrower posterior talar surface articulates within the mortise, resulting in

reduced stability and increased reliance on ligamentous and muscular structures.

Inferior to the talocrural joint lies the subtalar joint, which consists of the

articulation between the talus and calcaneus. This joint permits movement

12



primarily in the frontal and transverse planes, producing inversion and eversion.
The typical range for inversion is 20 to 30 degrees, and for eversion, 5 to 10
degrees. The subtalar joint axis is oriented obliquely and allows for rotational
coupling, which is essential for accommodating uneven terrain, absorbing impact
forces, and facilitating coordinated lower extremity motion during gait.
Additionally, the subtalar joint plays an important role in the transfer of rotational

forces between the leg and the foot.

Supination and pronation are triplanar, composite movements involving the
talocrural, subtalar, and midtarsal joints. Supination combines inversion,
adduction, and plantarflexion, while pronation consists of eversion, abduction,
and dorsiflexion. These motions are critical to dynamic function during gait. At
initial contact, the foot tends to be in a slightly supinated position to form a rigid
lever for heel strike. As the body progresses through midstance, the foot pronates
to allow shock absorption and adaptability to the ground surface. During terminal
stance and push-off, the foot re-supinates to regain structural rigidity for efficient

propulsion.

Precise coordination between joint geometry, ligament tension, and muscle
activation is essential to maintain functional integrity during movement. As the
ankle dorsiflexes in midstance, the talus glides posteriorly relative to the tibia,
placing tension on the posterior capsule and associated ligaments. Conversely,
during plantarflexion, the anterior structures, including the anterior talofibular
ligament, are more vulnerable to strain, particularly in positions involving

inversion, a common mechanism for lateral ankle sprains.

Muscle control is integral to ankle joint biomechanics. The triceps surae group
(gastrocnemius and soleus) generates powerful plantarflexion needed for push-
off, while the tibialis anterior eccentrically controls ankle plantarflexion during the

loading response to ensure a smooth heel strike. The peroneal muscles act as

13



dynamic stabilizers on the lateral aspect of the ankle, resisting excessive inversion
and contributing to postural control, especially on uneven surfaces. Medially, the
posterior tibialis muscle functions to control pronation and support the medial

longitudinal arch.

Together, the talocrural and subtalar joints coordinate to allow a balance between
stability and mobility throughout the gait cycle and functional tasks. Disruption in
the biomechanics of these joints, whether through injury, muscular imbalance,
ligamentous laxity, or joint degeneration, can lead to altered movement patterns,
increased compensatory stress on other joints, and heightened risk for chronic

dysfunction or re-injury.

Role of Anatomical Structures in Movement and Stability

References: 4, 5, 7

The functional integrity of the ankle relies on a finely tuned balance between
mobility and stability, achieved through the coordinated roles of its bones,
ligaments, tendons, muscles, joint capsules, and supporting connective tissues.
Each of these structures plays a critical role in maintaining alignment, facilitating
motion, distributing loads, and resisting destabilizing forces throughout dynamic

activities.

The bones of the ankle, particularly the tibia, fibula, talus, and calcaneus, provide
a strong architectural framework that allows for load transfer from the body to
the ground. The shape of the talus, which fits snugly into the mortise formed by
the distal tibia and fibula, establishes a mechanically secure base during weight-
bearing. This congruency enhances stability, especially in dorsiflexion, where the
broader anterior talar dome limits excessive motion. The subtalar joint, composed

of the articulation between the talus and calcaneus, further contributes to
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stability by enabling controlled inversion and eversion, which are necessary for

adapting to variable ground surfaces.

Ligaments serve as passive restraints that limit excessive or aberrant motion.
Lateral ankle ligaments such as the anterior talofibular, calcaneofibular, and
posterior talofibular ligaments prevent inversion, particularly during
plantarflexion, while the medial deltoid ligament resists eversion and external
rotation. These ligaments also contain mechanoreceptors that provide
proprioceptive feedback, allowing for reflexive muscular adjustments in response
to joint position and external perturbation. This neurosensory function is vital for
maintaining postural control and responding quickly to changes in terrain or

direction.

Muscles and tendons surrounding the ankle offer dynamic stabilization by actively
controlling joint position and absorbing mechanical stress. The tibialis anterior
muscle, for instance, eccentrically controls the rate of foot descent during heel
strike, preventing foot slap and assisting in smooth loading of the lower limb.
During midstance and push-off, the gastrocnemius-soleus complex generates
plantarflexion torque, propelling the body forward while simultaneously
stabilizing the ankle in the sagittal plane. These muscles also help regulate joint
stiffness to meet the mechanical demands of varying activities such as walking,

running, or jumping.

Lateral ankle stability is enhanced by the peroneus longus and brevis muscles,
whose tendons pass posterior to the lateral malleolus. These tendons provide
active resistance to inversion forces and are especially critical during rapid
changes in direction, when the risk of lateral ankle sprain increases. On the medial
side, the posterior tibialis muscle supports the medial longitudinal arch and limits

excessive pronation. Dysfunction of this muscle-tendon unit can result in arch

15



collapse and a cascade of compensatory biomechanical changes throughout the

lower kinetic chain.

The Achilles tendon, the thickest and strongest tendon in the body, transmits the
force of the triceps surae muscles to the calcaneus, generating powerful
plantarflexion. Beyond force transmission, it functions as an energy-storing
structure. During the stance phase of gait, the Achilles tendon elongates under
load, storing elastic energy that is subsequently released during push-off,
improving locomotor efficiency and reducing the metabolic cost of walking and

running.

Other supporting structures, including the joint capsule and multiple retinacula
(such as the superior and inferior extensor retinacula, the flexor retinaculum, and
the peroneal retinaculum), serve to maintain tendon alignment and reduce
friction as tendons glide over bony prominences. These connective tissues
contribute to joint integrity by ensuring tendons remain in proper anatomical

position during motion and prevent mechanical impingement or displacement.

The synergistic interaction of the ankle components enables the ankle to function
as both a stable base and a mobile lever. This balance is essential not only during
routine activities like walking and climbing stairs but also in high-demand tasks
such as cutting, jumping, or landing. A comprehensive understanding of how each
anatomical structure contributes to movement and stability allows physical
therapists to perform more accurate assessments and to develop targeted
interventions. Such interventions may include proprioceptive training, strength
and flexibility exercises, joint mobilizations, and neuromuscular re-education, all
aimed at restoring normal mechanics, enhancing dynamic stability, and reducing

the likelihood of injury recurrence.
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Section 1 Key Words

Talocrural Joint - The primary ankle joint formed by the articulation of the distal

tibia and fibula with the talus bone; functions mainly as a hinge joint, enabling

dorsiflexion and plantarflexion of the foot

Subtalar Joint - The joint located below the talus, formed by the articulation

between the talus and calcaneus; permits inversion and eversion of the foot and

plays a critical role in adapting to uneven terrain

Achilles Tendon - The strongest tendon in the human body, connecting the
gastrocnemius and soleus muscles to the calcaneus; essential for generating

plantarflexion during push-off in gait and other dynamic movements

Deltoid Ligament - A strong, fan-shaped ligament complex on the medial side of
the ankle; resists eversion and external rotation of the foot and supports the

medial longitudinal arch

Section 1 Summary

The ankle joint plays a vital role in human movement, acting as a dynamic
connection between the leg and foot. It must absorb and transmit significant
forces during activities such as walking, running, and jumping, while
simultaneously offering the flexibility and sensory feedback necessary for balance
and coordination. A thorough understanding of ankle anatomy is essential for
physical therapists to effectively evaluate injuries, create individualized treatment
plans, and support the rehabilitation process. This section provides an in-depth
look at the bones, ligaments, soft tissue structures, and biomechanics of the
ankle, highlighting how each component contributes to both mobility and
stability.

17



Section 2: Types, Causes, and Symptoms of Ankle
Sprains

Ankle sprains are among the most frequently encountered musculoskeletal
injuries in clinical practice, making their effective management a critical skill for
physical therapists. These injuries, while often perceived as minor, can lead to
long-term dysfunction, chronic instability, and recurrent injury if not properly
assessed and treated. As such, a thorough understanding of ankle sprain
classification, mechanisms of injury, and clinical presentation is essential for
evidence-based rehabilitation. Ankle sprains are classified by severity and
anatomical location. This section will cover mechanisms of injury, clinical
presentation, and signs and symptoms to help physical therapists and assistants

best manage ankle sprains clinically.

Importance of Ankle Sprain Management in Clinical Practice

References: 3, 8

Ankle sprains are one of the most frequently encountered injuries in physical
therapy practice, especially among active and athletic populations. Despite their
common occurrence, ankle sprains can lead to significant long-term consequences
if not managed appropriately. Research shows that nearly 40% of individuals who
suffer an initial ankle sprain may experience chronic ankle instability, recurrent
sprains, or persistent pain and dysfunction. This highlights the critical importance

of early and comprehensive management to prevent these adverse outcomes.

Physical therapists play a pivotal role in the recovery process by ensuring that
patients not only achieve symptom resolution but also restore full functional
capacity. The ankle is a complex joint responsible for weight-bearing, balance, and

dynamic movement; thus, residual impairments can affect gait mechanics and

18



increase compensatory stress on other joints such as the knee, hip, and lower
back. Poorly managed ankle sprains can lead to altered proprioception, muscle
weakness, joint laxity, and impaired neuromuscular control, all of which

contribute to an increased risk of future injury and degenerative joint changes.

Moreover, ankle sprain management in clinical practice must be guided by current
evidence-based principles that emphasize individualized assessment and
progressive rehabilitation. Early intervention with appropriate protection, edema
control, and pain management lays the foundation for effective healing.
Subsequently, targeted exercises focusing on range of motion, strength,
proprioception, and functional retraining are essential to fully restore joint
stability and dynamic control. The physical therapist’s ability to monitor
progression and modify treatment based on the patient’s response is critical for

optimizing outcomes.

Beyond acute care, physical therapists have an important role in educating
patients about injury prevention strategies. Incorporating balance and
neuromuscular training into rehabilitation programs can reduce the likelihood of
re-injury, especially in athletes and individuals returning to physically demanding
activities. Patient education on appropriate footwear, activity modification, and
self-management techniques further empowers individuals to maintain ankle

health and function long term.

Effective management of ankle sprains is a cornerstone of clinical practice for
physical therapists. It requires a comprehensive, multifaceted approach that
addresses not only symptom relief but also the restoration of joint integrity and
functional performance. By prioritizing ankle sprain care, therapists contribute
significantly to reducing the burden of chronic instability, enhancing patient

quality of life, and promoting safe, sustainable physical activity.
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Classification of Ankle Sprains

References: 1, 8, 9

Lateral Ankle Sprains are the most frequent type of ankle sprain, making up
approximately 85% of all cases. These injuries primarily affect the lateral ligament
complex, which includes the anterior talofibular ligament (ATFL), calcaneofibular
ligament (CFL), and posterior talofibular ligament (PTFL). Among these, the ATFL is
the most commonly injured due to its anatomical position and its role in
stabilizing the ankle during plantarflexion and inversion movements. Lateral
sprains typically occur when the foot rolls inward excessively, placing tensile stress
on these ligaments. The injury often results from activities that involve sudden
changes in direction, jumping, or uneven surfaces. Understanding the
biomechanical forces and typical injury patterns of the lateral ligaments is crucial
for physical therapists to develop targeted rehabilitation strategies aimed at

restoring stability and preventing recurrent sprains.

Medial Ankle Sprains are less common but generally more severe due to the
strength and size of the deltoid ligament complex on the inner ankle. This group of
ligaments resists eversion and external rotation forces. Medial sprains typically
occur when the foot is forced into eversion, overstretching or tearing the deltoid
ligament. Because the deltoid ligament is robust, medial sprains are often
associated with additional injuries, such as fractures to the fibula or medial
malleolus. These sprains can result in significant joint instability and longer
recovery times compared to lateral sprains. Early and accurate diagnosis, including
imaging, is essential to determine the full extent of the injury and to guide proper
management. Physical therapists must tailor treatment plans carefully to protect

the deltoid ligament and support the medial arch throughout rehabilitation.

High Ankle Sprains involve injury to the distal tibiofibular syndesmosis, a fibrous

joint held together by the anterior and posterior tibiofibular ligaments and the
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interosseous membrane. These sprains occur when the foot is subjected to forced
dorsiflexion combined with external rotation, creating a widening or instability of
the syndesmosis. High ankle sprains are less frequent but more complex and
serious than lateral or medial sprains. They often occur in athletes during twisting
or contact injuries and can significantly prolong return to play due to the essential
role of the syndesmosis in ankle stability and load transmission. Physical therapists
should be aware that these injuries may require longer periods of immobilization
or surgical intervention and must design rehabilitation programs that

progressively restore syndesmotic stability and functional capacity.

Severity Grades of Ankle Sprains

Grade | Ankle Sprains represent mild injuries where ligaments are stretched or
sustain microscopic tears without significant disruption to their structural
integrity. Clinically, patients experience mild pain and swelling, minimal or no joint
instability, and can usually bear weight with little difficulty. Functional limitations
are minor, and recovery is typically rapid with conservative management including
rest, ice, compression, and elevation (RICE), followed by early mobilization and
strengthening exercises. For physical therapists, Grade | sprains require emphasis
on restoring range of motion, proprioception, and gradual return to activity to

prevent recurrent injury.

Grade Il Ankle Sprains indicate a partial tear of one or more ligaments, causing
moderate pain, swelling, and bruising. Patients often report difficulty bearing full
weight, and clinical examination reveals some degree of joint laxity or instability.
These sprains necessitate more controlled immobilization initially to allow
ligament healing, followed by progressive rehabilitation focusing on restoring
strength, proprioception, and functional mobility. Physical therapists should

carefully monitor joint stability and pain levels during rehab to optimize recovery
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while preventing chronic instability or altered biomechanics that increase re-injury

risk.

Grade Il Ankle Sprains are the most severe, involving complete rupture of one or
more ligaments. These injuries result in intense pain, significant swelling, bruising,
and marked joint instability. Weight-bearing is often severely limited or impossible
without assistance. Due to the complete loss of ligamentous support, Grade lli
sprains may require surgical intervention, especially if accompanied by joint
dislocation or fractures. Rehabilitation is typically prolonged and involves restoring
joint stability through a combination of bracing, strengthening, neuromuscular re-
education, and gradual functional loading. Physical therapists play a critical role in
guiding patients through this complex recovery process to regain full ankle
function and minimize the risk of long-term complications such as chronic

instability or post-traumatic arthritis.

Common Mechanisms of Injury

References: 1, 8, 9

Lateral ankle sprains typically occur through an inversion mechanism, where the
foot rolls inward excessively relative to the leg. This movement places sudden and
forceful tensile stress on the lateral ligament complex, particularly the anterior
talofibular ligament (ATFL), which is the weakest and most frequently injured. The
injury often happens during activities that involve rapid changes in direction,
jumping, or landing on uneven surfaces, common scenarios in sports such as
basketball, soccer, and trail running. Plantarflexion combined with inversion is the
most vulnerable position for the lateral ligaments, as it places the ATFL under
maximal strain. For physical therapists, recognizing this common mechanism is
essential for clinical examination, as the mechanism influences the pattern of

ligament damage and guides appropriate rehabilitation to restore lateral stability.
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Medial ankle sprains are usually caused by an eversion mechanism, in which the
foot rolls outward, forcing the medial side of the ankle to stretch beyond its
normal limits. This movement puts extreme tension on the deltoid ligament
complex, which normally resists eversion and external rotation of the foot. Medial
sprains are less frequent because the deltoid ligament is much stronger than the
lateral ligaments, and the bony architecture on the medial side offers additional
protection. When medial sprains do occur, they often result from a direct blow to
the lateral side of the ankle or a fall where the foot is planted and forced into
eversion. These injuries may also be associated with fractures of the medial
malleolus or fibula due to the significant forces involved. For physical therapists,
understanding that medial sprains often involve higher energy mechanisms and
may present with concomitant injuries is critical for thorough assessment and

appropriate referral.

High ankle sprains involve injury to the distal tibiofibular syndesmosis and occur
through a different mechanism than typical inversion or eversion sprains. These
injuries are caused by forced external rotation of the foot relative to the leg, often
combined with dorsiflexion. This twisting motion forces the tibia and fibula to
separate slightly at their distal articulation, stressing the syndesmotic ligaments
that bind these bones together. High ankle sprains commonly happen during
contact sports or activities that involve pivoting, sudden acceleration, or
deceleration, such as football, hockey, and skiing. The mechanism often involves
the foot being planted firmly while the body rotates externally over the fixed foot.
Due to the complex nature of these injuries, they tend to be more debilitating and
have longer recovery times. Physical therapists must be vigilant for this
mechanism during evaluation, as high ankle sprains may be missed initially but

require distinct management approaches to restore syndesmotic stability.
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Mechanism of Injury by Grade

Grade 1 ankle sprains represent mild injuries where the ligaments experience
stretching and microscopic tearing without significant fiber disruption. The
mechanism typically involves a low-energy inversion or eversion movement that
places slight tensile stress on the ligaments but does not compromise joint
stability. For example, a grade 1 lateral ankle sprain often occurs when the foot
slightly rolls inward during uneven ground contact or a minor misstep. The
ligaments, particularly the anterior talofibular ligament, absorb the sudden stretch
but remain largely intact. Because the injury is mild, symptoms usually include
minimal swelling and tenderness, and the patient often retains nearly full
function. For physical therapists, understanding this low-energy mechanism is
essential in distinguishing these cases from more severe sprains, helping guide
conservative management focused on protection, range of motion, and early

mobilization.

Grade 2 ankle sprains involve a partial tear of one or more ligaments and
correspond to a moderate-energy injury. The mechanism of injury generally
involves a more forceful inversion, eversion, or rotational movement compared to
grade 1. In lateral ankle sprains, this might be a sudden and unexpected inward
roll of the foot during running, jumping, or a quick directional change, placing
enough strain to partially disrupt the anterior talofibular and sometimes the
calcaneofibular ligaments. The force exceeds the ligament’s elastic limit but does
not cause complete rupture, leading to joint laxity without gross instability.
Clinically, patients with grade 2 sprains present with moderate swelling, bruising,
and pain that limits weight-bearing. For physical therapists, knowing that these
injuries involve partial tears with increased laxity helps tailor rehabilitation toward
controlled loading, proprioceptive training, and gradual strengthening to restore

function while preventing chronic instability.
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Grade 3 ankle sprains are severe injuries characterized by complete rupture of one
or more ligaments, resulting in significant joint instability. The mechanism is
typically a traumatic high-energy event involving extreme inversion, eversion, or
rotational forces that exceed the ligamentous tissue's tensile capacity. For lateral
sprains, this may occur during high-impact sports when the foot forcefully rolls
inward and the body’s weight compounds the stress, causing a full tear of the
anterior talofibular, calcaneofibular, and sometimes the posterior talofibular
ligaments. Grade 3 eversion sprains similarly involve complete disruption of the
deltoid ligament complex. The injury often leads to gross joint instability, severe
swelling, hemorrhaging, and inability to bear weight. Additionally, these injuries
may be associated with fractures or syndesmotic involvement. For physical
therapists, recognizing the severity of the mechanism informs the need for
thorough assessment, possible referral for imaging, and a carefully structured
rehabilitation plan that may include immobilization, neuromuscular re-education,

and a longer timeframe for recovery to restore both stability and function.

Clinical Signs and Symptoms

References: 7-9

Clinical signs and symptoms of ankle sprains will present depending on the type
and severity of the ankle sprain. This section will outline the most common signs

and symptoms that patients with ankle sprains will exhibit or complain of.

Pain

Pain is the primary and most immediate symptom following an ankle sprain. It
usually localizes near the injured ligament, which varies based on the sprain type.
It is typically the lateral ligaments (especially the anterior talofibular ligament) in

inversion sprains or the deltoid ligament on the medial side in eversion sprains.
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The severity of pain often reflects the extent of ligament damage. In grade 1
sprains, pain is usually mild and present only during certain movements or weight-
bearing. Grade 2 sprains cause moderate to severe pain that limits activity and
may be accompanied by a sensation of instability. Grade 3 sprains produce
intense, sharp pain that can be constant and debilitating, often preventing the
patient from bearing weight or moving the ankle. Pain is aggravated by activities
that stretch or load the damaged ligaments, such as walking on uneven terrain,

twisting, or pivoting motions.

Edema

Swelling results from the inflammatory response and bleeding within the joint
capsule and surrounding soft tissues. It typically develops within minutes to hours
after injury and can be assessed by comparing the injured ankle’s circumference
to the uninjured side. In grade 1 sprains, swelling may be minimal or absent,
presenting as mild puffiness around the ankle. Grade 2 sprains often produce
moderate swelling with noticeable joint effusion, while grade 3 sprains exhibit
marked swelling that can obscure normal bony landmarks. Excessive swelling can
limit joint range of motion due to capsular distension and increased tissue

tension, further impairing mobility and complicating clinical assessment.

Bruising or Ecchymosis

Bruising or ecchymosis typically appears 24 to 48 hours post-injury, indicating
hemorrhage from ruptured blood vessels within damaged ligaments and
surrounding tissues. The pattern and location of bruising can provide clues about
which ligaments are injured. For example, lateral ankle bruising often
accompanies injuries to the lateral ligament complex, especially the anterior
talofibular and calcaneofibular ligaments. Extensive bruising is more characteristic

of grade 2 and 3 sprains and suggests partial or complete ligament tears. The

26



presence and spread of bruising also help in differentiating ankle sprains from

fractures or other soft tissue injuries.

Joint Instability and Laxity

Instability or a feeling of the ankle “giving way” is a hallmark of moderate to
severe sprains. Grade 1 sprains usually maintain joint stability because ligament
fibers are only stretched or mildly torn. In grade 2 sprains, partial tears cause
increased laxity that can be detected on clinical ligament stress tests, such as the
anterior drawer or talar tilt tests, revealing mild to moderate instability. Grade 3
sprains involve complete ligament rupture, resulting in gross instability, significant
laxity, and often a visible deformity or abnormal joint motion. This instability
increases the risk of recurrent sprains and chronic ankle instability if not managed

appropriately.

Functional Limitations

Patients with ankle sprains commonly experience difficulty bearing weight
immediately after injury, with severity proportional to the grade of the sprain. In
grade 1 sprains, patients can often walk with mild discomfort, while grade 2
sprains typically result in a painful, antalgic gait and may require crutches for
support. Grade 3 sprains usually prevent weight-bearing altogether due to pain
and instability. Movement limitations arise from pain, swelling, and muscle
guarding, reducing range of motion in dorsiflexion, plantarflexion, inversion, and
eversion. These functional impairments impact activities of daily living and athletic
performance, necessitating targeted rehabilitation to restore normal gait, balance,

and proprioception.
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Tenderness to Palpation

Tenderness during palpation is a critical clinical sign that aids in identifying the
exact site of ligament injury. It is most pronounced over the damaged ligaments
and can be assessed by gently pressing along the lateral malleolus for lateral
ligament sprains or the medial malleolus for deltoid ligament injuries. In grade 1
sprains, tenderness may be mild and localized, while grade 2 sprains elicit
moderate tenderness with possible swelling of adjacent soft tissues. Grade 3
sprains often present with marked tenderness, swelling, and sometimes palpable

gaps or defects in the ligament structure, indicating complete rupture.

Muscle Weakness and Altered Neuromuscular Control

Following an ankle sprain, pain and swelling often lead to reflex inhibition of the
surrounding muscles, particularly the peroneal group on the lateral side and the
tibialis posterior medially. This inhibition contributes to muscle weakness,
decreased joint support, and altered neuromuscular control. Ligament
mechanoreceptors, which provide proprioceptive feedback about joint position
and movement, are disrupted by injury, further impairing balance and
coordination. This neuromuscular dysfunction is a key factor in recurrent sprains
and delayed recovery. Physical therapists must address these deficits through
proprioceptive training, strengthening exercises, and neuromuscular re-education

to restore dynamic ankle stability.

Section 2 Key Words

Grade 3 Ankle Sprain - The most severe form of ligament injury, characterized by a

complete rupture of one or more ligaments around the ankle joint; results in
significant joint instability, intense pain, substantial swelling, bruising, and an

inability to bear weight without assistance
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Chronic Ankle Instability - Refers to a long-term condition that can develop after

an initial ankle sprain due to inadequate stability characterized by repeated
episodes of the ankle “giving way,” persistent pain, swelling, and a feeling of

instability

Syndesmosis - A fibrous joint located between the distal ends of the tibia and
fibula bones in the lower leg, held together by ligaments including the anterior

and posterior tibiofibular ligaments and the interosseous membrane

Section 2 Summary

Ankle sprains are one of the most common musculoskeletal injuries seen in
clinical practice, highlighting the importance of skilled management by physical
therapists. Although often underestimated, these injuries can result in persistent
dysfunction, chronic instability, and repeated episodes if not accurately diagnosed
and appropriately treated. Therefore, having a solid grasp of ankle sprain
classification, injury mechanisms, and clinical signs is vital for delivering effective,
evidence-based rehabilitation. By understanding the severity and anatomical
types of ankle sprains, as well as their typical presentation, physical therapists and
assistants can enhance their clinical decision-making and improve patient

outcomes in ankle sprain management.

Section 3: Prevalence and Outcomes of Ankle Sprains

Ankle sprains are one of the most frequently encountered injuries in both athletic
and general populations, often leading to short-term disability and long-term
functional limitations if not properly managed. For physical therapists, a thorough
understanding of epidemiology, outcomes, and common complications of ankle

sprains is essential for effective evaluation and treatment planning. This section
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will explore the factors that contribute to injury risk, the typical progression of

recovery, and the potential for chronic issues such as ankle instability.

Epidemiology and Risk Factors
References: 10, 11

Ankle sprains are among the most prevalent musculoskeletal injuries encountered
in clinical practice, particularly within active and athletic populations.
Epidemiological data indicate that approximately 2 million ankle sprains occur
each year in the United States, making them a leading cause of emergency
department visits and physical therapy referrals. Of these, lateral ankle sprains
account for approximately 85% of cases, due to the structural vulnerability of the
lateral ligament complex during common injury mechanisms like plantarflexion

and inversion.

These injuries are especially frequent in sports and recreational activities that
demand rapid directional changes, jumping, landing, or navigating uneven
surfaces, such as basketball, soccer, volleyball, trail running, and gymnastics. The
highest incidence is observed in adolescents and young adults, with the risk
peaking between the ages of 15 and 24. This age group is typically more physically
active and involved in organized sports, which contributes to their higher injury

rates.

A previous ankle sprain is one of the most significant predictors of future sprains,
highlighting the importance of comprehensive rehabilitation following an initial
injury. Other intrinsic risk factors include poor neuromuscular control, joint laxity
or ligamentous hypermobility, biomechanical abnormalities such as excessive
supination, high arches (pes cavus), or limited dorsiflexion, and weakness in the

peroneal muscles, which help stabilize the ankle against inversion forces.
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In addition, extrinsic risk factors contribute to ankle sprain susceptibility. These
include inadequate warm-up or conditioning before physical activity, improper or
worn footwear that fails to provide adequate support, environmental hazards
such as uneven playing surfaces or slippery conditions, and insufficient
rehabilitation after a prior sprain, which may leave residual deficits in strength,

balance, and proprioception.

By identifying and addressing these risk factors during initial assessment and
throughout the rehabilitation process, physical therapists can implement
personalized prevention and treatment strategies. These may include
neuromuscular training, strength and balance programs, footwear
recommendations, and patient education, all of which aim to reduce the risk of

recurrence and promote long-term joint stability.

Short-Term and Long-Term Outcomes
References: 12, 13

Ankle sprains present a wide range of clinical outcomes depending on the grade
and type of sprain—lateral, medial, or syndesmotic. Understanding these
trajectories is crucial for guiding clinical decision-making, setting realistic

expectations, and implementing effective rehabilitation strategies.

Grade 1 sprains involve microscopic tearing or mild overstretching of ligament
fibers. These are the most common and generally resolve rapidly with minimal
intervention. Lateral ankle sprains at this grade typically result in mild tenderness,
limited swelling, and no mechanical instability. Most individuals recover full
function within 7 to 14 days when treated with appropriate rest, activity
modification, and early rehabilitation emphasizing mobility and neuromuscular re-
education. Medial and syndesmotic Grade 1 sprains are less common but may still

require slightly more time due to the different biomechanical demands of these
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ligament complexes. Long-term outcomes for Grade 1 sprains are generally
excellent, with a low risk of residual symptoms. However, premature return to
activity or inadequate neuromuscular retraining can lead to recurrent injuries

even after mild sprains.

Grade 2 sprains are characterized by partial tearing of the involved ligament, with
moderate pain, swelling, bruising, and functional limitations such as difficulty
walking or bearing weight. Lateral ankle Grade 2 sprains typically take 3 to 6
weeks to recover, depending on the extent of ligament damage and the quality of
initial management. Rehabilitation should include progressive loading,
proprioceptive training, and targeted strengthening to restore functional stability.
Medial sprains at this grade may require slightly longer due to the deltoid
ligament’s complex structure and possible involvement of the posterior tibial
tendon. Syndesmotic Grade 2 sprains often pose a greater clinical challenge, as
they may not show visible instability but still result in significant dysfunction and
delayed healing. These may require 6 to 8 weeks or more of recovery time, even
without surgical intervention. Long-term outcomes for Grade 2 injuries are more
variable. If rehabilitation is incomplete or if return to sport occurs prematurely,
patients are at risk for ongoing pain, swelling, and episodes of ankle instability.
Studies suggest that up to 30% of individuals with moderate sprains develop
persistent symptoms or chronic dysfunction, particularly in the presence of

biomechanical compensations or neuromuscular deficits.

Grade 3 sprains represent complete rupture of one or more ligaments and are
associated with severe pain, diffuse swelling, significant bruising, and marked
functional instability. These injuries often prevent weight-bearing and may require
initial immobilization with bracing or even surgical consultation. Recovery
timelines are longer: lateral or medial Grade 3 sprains often require 8 to 12 weeks
for functional recovery, while syndesmotic sprains may take 10 to 16 weeks or

more. High ankle sprains of this severity are particularly problematic due to their
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role in stabilizing the tibiofibular joint; surgical fixation is sometimes needed if
diastasis or joint instability is present. Long-term outcomes for Grade 3 sprains are
guarded, with a substantial risk of complications. Up to 40% of individuals with
severe ankle sprains develop chronic ankle instability (CAl), a condition marked by
recurrent sprains, a feeling of "giving way," impaired balance, and altered
movement patterns. CAl can significantly impact quality of life and may contribute
to long-term joint degeneration, including osteochondral defects and early
osteoarthritis. Syndesmotic sprains are especially prone to long-term
complications, with a higher incidence of post-traumatic arthritis and residual

functional limitations despite adequate conservative management.

Understanding the distinct short- and long-term consequences of each sprain type
and severity is essential for physical therapists aiming to guide effective
interventions and prevent chronic dysfunction. A comprehensive rehabilitation
approach that moves beyond symptom management to full functional restoration

is key to optimizing outcomes across all grades of ankle sprains.

Common Complications and Chronic Instability

References: 8, 13

One of the most frequent and clinically significant complications following an
ankle sprain is the development of chronic ankle instability. This condition is
characterized by recurrent sprains, a persistent sensation of the ankle giving way
during activity, and reduced performance in dynamic tasks. Chronic ankle
instability arises from a combination of mechanical and functional impairments.
Mechanical instability is typically due to ligamentous laxity or incomplete healing
of the injured structures, which compromises passive joint stability. Functional
instability, on the other hand, is linked to deficits in neuromuscular control,

proprioception, balance, and peroneal muscle strength. These functional
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impairments are often subtle and may not be apparent during routine clinical
evaluation, particularly in cases where initial rehabilitation was insufficient or

prematurely discontinued.

Additional complications that may develop after an ankle sprain include scar
tissue formation, synovial impingement, and peroneal tendon injuries. Scar tissue
or capsular thickening can create a mechanical block that restricts joint mobility or
leads to persistent discomfort during end-range movements. Synovial
impingement can result in catching or pinching sensations, particularly during
dorsiflexion, and may be misdiagnosed if not thoroughly assessed. Peroneal
tendon pathology, such as tendinopathy or subluxation, is more likely to occur
following lateral ankle sprains and may be a source of chronic lateral ankle pain or
instability. In more severe cases, particularly those involving high-energy
mechanisms or syndesmotic injuries, the initial ligament damage may be
accompanied by occult fractures, chondral defects, or injuries to adjacent joint

structures such as the subtalar joint or distal tibiofibular syndesmosis.

A particularly concerning long-term consequence of repeated ankle sprains and
unresolved instability is the development of post-traumatic osteoarthritis. The
cumulative effects of joint incongruity, repetitive microtrauma, and altered
loading mechanics can accelerate degenerative changes, even in young and
otherwise healthy individuals. Osteochondral lesions of the talus are another
potential outcome, often resulting from shear or compression forces during the
initial injury. These lesions can contribute to persistent pain, swelling, and reduced
ankle function, and may require surgical intervention if symptomatic or

unresponsive to conservative care.

For physical therapists, the recognition and prevention of these complications are
essential components of effective clinical management. A structured rehabilitation

program should not only address symptom resolution and tissue healing but also
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target underlying neuromuscular deficits through progressive strength training,
balance and proprioceptive exercises, and sport-specific functional retraining.
Ongoing assessment, patient education, and long-term follow-up play a vital role
in minimizing recurrence and optimizing ankle health. Early identification of at-risk
individuals, such as those with recurrent sprains, delayed recovery, or
biomechanical asymmetries, allows for timely intervention and improved long-

term outcomes.

Section 3 Key Words

Chronic Ankle Instability - A long-term condition of ankle instability (feeling of

giving way) that occurs following an initial ankle sprain, particularly if the sprain

was moderate to severe or not fully rehabilitated

Pes Cavus - A foot deformity characterized by an abnormally high medial
longitudinal arch; often results in excessive weight-bearing on the heel and ball of

the foot, leading to decreased shock absorption during gait

Syndesmotic Grade 2 Sprain - A moderate high ankle sprain that involves partial

tearing of the ligaments that connect the distal tibia and fibula, most notably the
anterior inferior tibiofibular ligament (AITFL) and potentially the interosseous

membrane

Section 3 Summary

While many ankle sprains resolve with appropriate conservative care, a significant
percentage of individuals experience persistent symptoms and recurrent injury
due to overlooked risk factors or incomplete rehabilitation. Chronic ankle
instability and other complications can substantially affect long-term mobility,

performance, and quality of life. By understanding the epidemiological trends,
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recognizing common complications, and emphasizing evidence-based
rehabilitation strategies, physical therapists play a crucial role in improving

outcomes and preventing re-injury in this widespread condition.

Section 4: Evidence-Based Physical Therapy
Management

Ankle sprains are among the most common musculoskeletal injuries treated in
physical therapy, and evidence-based management is essential for ensuring
optimal recovery, minimizing complications, and preventing recurrence. Effective
treatment should be individualized based on the type and severity of the sprain,
functional limitations, and patient goals. This section will detail how physical

therapists can go about managing ankle sprains clinically.

Examination

References: 11, 14-17

A thorough examination of an ankle sprain begins with a detailed history and
visual inspection, followed by palpation, range of motion (ROM) assessment,
strength testing, and special ligament tests tailored to the suspected type and
severity of injury. This section will briefly overview the range of motion and
special tests that physical therapists should know to properly categorize an ankle

sprain.

A full lower quarter examination should include observation of gait and posture,
assessment of hip and knee strength and mobility, lumbar spine screening, and
evaluation of lower extremity alignment and neuromuscular control. This

approach ensures that impairments proximal to the ankle, such as gluteal
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weakness or altered lumbopelvic control, are identified and addressed, optimizing

rehabilitation outcomes and reducing the risk of recurrent injury.

Range of Motion

Assessment of active and passive ROM should include dorsiflexion, plantarflexion,
inversion, and eversion. Limited dorsiflexion may indicate joint effusion or anterior
impingement, while restricted inversion or eversion could suggest ligamentous

involvement. Pain during ROM testing helps localize the affected structures.

Ottawa Ankle Rules

When performing a clinical examination of an ankle sprain, it is critical to first rule
out the possibility of a fracture using the Ottawa Ankle Rules. These evidence-
based guidelines help determine whether radiographic imaging is necessary.
According to the Ottawa Ankle Rules, an ankle X-ray series is indicated if there is

pain in the malleolar zone and any one of the following findings is present:

e Bone tenderness along the distal 6 cm of the posterior edge of the lateral

malleolus or at the tip of the lateral malleolus.

e Bone tenderness along the distal 6 cm of the posterior edge of the medial

malleolus or at the tip of the medial malleolus.

e |nability to bear weight both immediately after the injury and in the

emergency department (defined as taking four steps independently, even if

limping).

e Similarly, a foot X-ray series is indicated if there is midfoot pain and any of

the following:
e Bone tenderness at the base of the fifth metatarsal

e Bone tenderness at the navicular bone
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¢ Inability to bear weight immediately and in the clinical setting

These rules are highly sensitive for detecting fractures and are widely used to
avoid unnecessary imaging while ensuring appropriate identification of more
serious injuries. Integrating the Ottawa Ankle Rules into the initial evaluation
ensures a safe and efficient pathway for clinical decision-making in the acute

setting.

Special Tests by Type of Sprain

Lateral Ankle Sprain

Lateral ankle sprains most commonly affect the anterior talofibular ligament.

The Anterior Drawer Test assesses the integrity of the anterior talofibular ligament
(ATFL), which is commonly injured in lateral ankle sprains. To perform the test, the
patient is positioned in a seated or supine position with the foot relaxed and the
ankle in approximately 10 to 20 degrees of plantarflexion. The examiner stabilizes
the distal tibia and fibula with one hand while grasping the posterior aspect of the
calcaneus with the other. A gentle anterior force is applied to the heel while the
tibia is held steady. The test is considered positive if there is increased anterior
translation of the talus on the tibia compared to the contralateral side, often
accompanied by a soft or absent end-feel, indicating possible ATFL laxity or

rupture.

The Talar Tilt Test evaluates the integrity of the calcaneofibular ligament (CFL),
another key structure involved in lateral ankle stability. To perform the test, the
patient is placed in a seated or supine position with the foot in a neutral (90-
degree) dorsiflexed position to isolate the CFL. The examiner stabilizes the distal
tibia and fibula with one hand and inverts the calcaneus and talus with the other.
The degree of motion is compared to the uninjured ankle. A positive test is

indicated by excessive inversion and a soft or absent end-feel, suggesting injury to
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the CFL. This test should be performed gently to avoid false positives due to

muscle guarding or pain.
Medial Ankle Sprain (deltoid ligament complex)

The Eversion Stress Test is used to assess injury to the deltoid ligament on the
medial aspect of the ankle. To perform this test, the patient is seated or supine
with the knee flexed to relax the gastrocnemius. The examiner stabilizes the distal
tibia with one hand while grasping the calcaneus with the other. An eversion force
is applied by tilting the calcaneus and talus outward relative to the tibia. The test
is considered positive if there is increased eversion motion or medial joint gapping
compared to the uninjured side, or if it provokes pain along the deltoid ligament.
This test should be performed with care, as eversion stress may also elicit

symptoms in cases of syndesmotic involvement or fibular fracture.

The Kleiger’s (External Rotation) Test may also be positive in cases involving the
deltoid ligament or the distal tibiofibular syndesmosis. It is performed with the
patient seated and the knee flexed to 90 degrees. The examiner stabilizes the
distal leg while applying an external rotation force to the foot, typically with the
ankle in a neutral or slightly dorsiflexed position. Pain over the medial ankle or at

the distal tibiofibular joint suggests deltoid or syndesmotic injury, respectively.
High Ankle (Syndesmotic) Sprain

The Squeeze Test (compressing the tibia and fibula at mid-calf) may reproduce
pain over the distal syndesmosis. The External Rotation Stress Test is also useful,
with pain elicited at the distal tibiofibular joint suggesting syndesmotic injury. In
chronic or unclear cases, imaging such as MRI or weight-bearing X-rays may be

required to confirm the diagnosis.
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Acute Management Strategies
References: 12, 18

During the acute phase of an ankle sprain, the first 48 to 72 hours after injury the
primary objectives are to control inflammation, alleviate pain, minimize further
tissue damage, and protect the injured joint structures to support optimal healing.
The PEACE & LOVE principle, which stands for Protection, Elevation, Avoid Anti-
inflammatories, Compression, Education & Load, Optimism, Vascularization,
Exercise, has largely replaced the older RICE protocol, shifting the emphasis from
rest to early, guided mobilization. “PEACE”, which applies to the acute phase,
stands for Protection, Elevation, Avoid anti-inflammatories, Compression, and
Education. This model encourages short-term protection without prolonged rest,
continuation of elevation and compression, avoidance of anti-inflammatory
medications that may impede tissue regeneration, and active patient education
about the recovery process. It promotes an understanding that movement and

tissue loading are necessary for optimal healing.

“LOVE" addresses the subacute and chronic stages of recovery and stands for
Load, Optimism, Vascularization, and Exercise. It encourages gradual reloading of
the injured tissue to stimulate healing, acknowledges the role of psychological
well-being and a positive mindset, promotes aerobic activity to enhance
circulation and tissue oxygenation, and emphasizes tailored exercise programs to

restore mobility, strength, proprioception, and overall function.

For Grade 1 lateral ankle sprains, which involve mild stretching or microscopic
tearing of the anterior talofibular ligament and possibly the calcaneofibular
ligament, the acute management strategy focuses on maintaining mobility while
reducing inflammation. Individuals can typically begin weight-bearing as tolerated
within the first day or two, using elastic compression wraps or light ankle braces

for protection. Elevation of the ankle above heart level further assists with fluid

40



return. Early movement through active ankle pumps and gentle dorsiflexion and
plantarflexion exercises is encouraged to prevent stiffness and support circulation.
Most individuals with Grade 1 injuries recover quickly and resume normal

activities within 7 to 10 days, provided symptoms remain mild.

In the case of Grade 2 sprains, which involve partial tearing of one or more lateral
ligaments, such as the anterior talofibular and calcaneofibular ligaments, the
management is more cautious. Protection is critical during the first few days and
may include activity modification, bracing, or the use of crutches to avoid
aggravating the injury. However, complete rest is discouraged; instead, relative
rest allows for gentle activity within pain limits. Elevation of the ankle above heart
level helps reduce swelling, especially in the first 48 hours. The use of anti-
inflammatory medications such as NSAIDs is discouraged because they may
interfere with the natural inflammatory process that is essential for tissue healing.
Compression using elastic bandages or sleeves can help manage swelling and
support the joint. Education involves explaining the injury, setting expectations,
and encouraging active participation in recovery rather than reliance on passive
modalities. Patients should be informed that some discomfort with movement is
normal and that early mobilization—within pain-free limits—is safe and beneficial.
Recovery from a Grade 2 sprain typically spans 3 to 6 weeks and requires careful

progression to restore mobility, strength, and balance.

Grade 3 sprains involve a complete rupture of one or more lateral ligaments and
are associated with significant joint laxity, diffuse swelling, and an inability to bear
weight. Protection is especially important during the initial 5-10 days. This often
involves the use of a walking boot, ankle brace, or even short-term immobilization
to shield the injured structures and reduce mechanical stress on the ligaments.
Crutches are frequently necessary to offload the joint entirely during ambulation.
Despite the severity of the injury, complete rest is still discouraged. Instead,

relative rest allows for early, gentle movement and loading within pain limits.
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Elevation above heart level and compression, through elastic wraps, sleeves, or
pneumatic devices, help manage swelling and effusion. Anti-inflammatory
medications such as NSAIDs should be used with caution or avoided in the very
early phase, as they may impair tissue regeneration. Education is especially critical
at this stage: patients should understand the seriousness of the injury, the
expected length of recovery (which may range from 8 weeks to several months),

and the value of active engagement in the rehabilitation process.

Syndesmotic ankle sprains, or high ankle sprains, involve injury to the anterior
inferior tibiofibular ligament and interosseous membrane. These sprains typically
occur through forced dorsiflexion and external rotation and are more severe than
typical lateral sprains. Management of Grade 1 syndesmotic sprains may resemble
that of moderate lateral sprains, though loading must be introduced cautiously to
avoid stressing the syndesmosis. For Grade 2 syndesmotic sprains, immobilization
with a walking boot is usually maintained for two to three weeks, with strict non-
weight-bearing during this time. Progression to partial weight-bearing is guided by
symptom resolution and may be delayed several weeks. Compression and
elevation remain critical tools for managing inflammation, although swelling in
these injuries may present higher up the ankle. Care must be taken with early
range-of-motion exercises, as dorsiflexion and external rotation place stress on the
healing syndesmosis. Grade Il syndesmotic sprains often require strict
immobilization and non-weight bearing for at least 1-2 weeks, sometimes longer
depending on imaging findings and clinical presentation. This typically involves a
walking boot or, in some cases, casting. Crutches are used to completely offload
the injured structures. Unlike lower-grade lateral sprains, these injuries often
require orthopedic consultation, and surgical stabilization with screw or suture
fixation may be necessary if there is widening of the distal tibiofibular joint or
associated fractures. Rest is relative and focuses on avoiding movement or loading

that stresses the syndesmosis, mainly dorsiflexion with external rotation. Ice,
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compression, and elevation are employed to control swelling and discomfort,
while anti-inflammatory medications should be used judiciously. Education is
critical, as these injuries carry a longer recovery timeline, often 12 weeks or more,
and patients benefit from understanding the importance of strict adherence to

loading restrictions early on.

In all cases, a thorough and evidence-based approach during the acute phase sets
the foundation for optimal recovery. Prompt recognition of injury severity and
tailored management strategies help reduce complications, restore function, and
support a timely return to activity. Early intervention with controlled loading and
mobility is essential for preserving long-term joint health and minimizing the risk

of chronic instability or recurrent injury.

Rehabilitation Protocols Based on Sprain Severity

References: 9, 12, 19

Rehabilitation protocol varies based on the ligament and the sprain severity. This
section outlines a guideline on healing times and rehabilitation strategies for each
timeframe of healing. The rest of the course will detail each type of intervention

individually.

Grade | Lateral Ankle Sprain

Acute Phase (Week 0 to 2)

During the acute phase, the primary focus is on controlling inflammation and
maintaining mobility. Cryotherapy or icing can optionally be used for pain control;
however, it should not be overused because excessive cold application may
interfere with the inflammatory response. Compression bandages and elevation of

the limb above heart level assist in managing fluid accumulation. Patients should
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be encouraged to bear weight as tolerated, using assistive devices if necessary to
protect the ankle. Early initiation of pain-free active range-of-motion exercises
such as ankle pumps (dorsiflexion and plantarflexion), ankle circles, and alphabet
tracing helps prevent joint stiffness and promotes circulation. Gentle isotonic
contractions of the peroneals, tibialis anterior, and calf muscles should be
introduced to maintain muscle activation without stressing the injured ligaments.
Static balance exercises on stable surfaces with eyes open, progressing to eyes
closed, help to begin retraining proprioceptive pathways early in the recovery

process.
Subacute Phase (Weeks 2 to 6)

As pain and swelling diminish, patients should progress to full weight bearing
without support. Isotonic strengthening exercises with resistance bands should
target eversion, inversion, dorsiflexion, and plantarflexion movements to restore
muscle strength. Closed kinetic chain exercises such as mini squats and weight
shifts improve joint stability and functional strength. Proprioceptive training
should advance to balance board or foam pad exercises, starting with double-leg
stance and progressing to single-leg stance to challenge balance and coordination.
Dynamic neuromuscular drills such as controlled lateral hops and agility ladder
exercises further improve ankle stability. Cardiovascular conditioning through
cycling or swimming can be introduced to maintain aerobic fitness while

minimizing joint stress.
Late Phase (Weeks 6 to 12 and beyond)

During the late phase, agility and plyometric exercises should be advanced to
include multidirectional hopping, bounding, and lateral shuffles to prepare the
ankle for high-demand activities. Sport-specific drills involving cutting, pivoting,
and jump-landing techniques replicate the demands of the patient’s chosen sport

or activity. Progressive resistance training emphasizing eccentric control is
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important to prepare muscles for dynamic stabilization during rapid movements.
Perturbation training on unstable surfaces with reactive balance challenges, such
as therapist-applied nudges, simulates real-world ankle instability scenarios.
Functional testing, including single leg hop for distance, time to stabilization, and
balance error scoring systems, should be used to objectively assess readiness

before returning the patient to full sport participation.

Grade Il Lateral Ankle Sprain

Acute Phase (Week 0 to 2)

In the acute phase for grade Il sprains, inflammation should be managed carefully.
Cryotherapy or icing can optionally be used for pain control but must be applied
cautiously and not overused, to avoid interfering with the inflammatory response.
Compression bandaging and limb elevation are essential to control swelling.
Patients often require a semi-rigid ankle brace or air cast to provide moderate
support and limit inversion stress. Partial weight bearing with crutches may be
necessary. Passive and active-assisted range-of-motion exercises should be
initiated within pain limits, avoiding movements that exacerbate symptomes.
Isometric strengthening of the peroneals, tibialis anterior, and calf muscles should
begin to maintain neuromuscular engagement without stressing the healing
ligaments. Gentle manual therapy techniques such as low-grade joint
mobilizations can be applied to reduce pain and improve accessory joint mobility.
Early static balance training with foot support or light contact on a stable surface

should be introduced.
Subacute Phase (Weeks 2 to 6)

Patients should gradually increase weight bearing to full with the support of the
brace, which may be weaned as stability improves. Isotonic strengthening using

resistance bands or light weights should focus on eversion, dorsiflexion, and
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plantarflexion movements. Closed-chain exercises like step-ups, weight shifts, and
partial squats enhance functional strength and proprioception. Proprioceptive
training advances to single-leg stance on foam pads or wobble boards,
incorporating challenges such as eyes-closed and head movements. Gait training
should focus on normalization of stride length and cadence. More aggressive
manual therapy including higher-grade mobilizations and soft tissue release may

be appropriate to address stiffness and scar tissue formation.
Late Phase (Weeks 6 to 12 and beyond)

Dynamic balance exercises with perturbation training should be incorporated,
including standing on unstable surfaces while catching and throwing a ball.
Plyometric progressions should begin with double-leg hopping, advancing to
single-leg hopping drills with increased intensity and complexity such as lateral
hopping and zig-zag runs. Agility ladder and cone drills emphasize rapid changes in
direction and controlled acceleration and deceleration. Sport-specific drills should

simulate game scenarios that involve cutting, jumping, and sprinting.

Functional assessments such as the Star Excursion Balance Test and hop tests are
essential to determine readiness for return to sport, ensuring dynamic stability

and symmetry.

The Star Excursion Balance Test (SEBT) is a widely used assessment tool designed
to evaluate dynamic balance, proprioception, and neuromuscular control. During
the test, an individual stands on one leg and reaches as far as possible with the
other leg in multiple directions arranged in a star-like pattern, typically eight
directions spaced evenly around the stance leg. The distance reached in each
direction is measured, providing insight into the person’s postural stability and
lower limb function. Originally developed to identify balance deficits following
injuries such as ankle sprains, the SEBT is a great tool to determine dysfunction

from ankle sprains at several points during recovery.
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Grade Il Lateral Ankle Sprain

Acute Phase (Week 0 to 2)

Because grade lll sprains often involve complete ligament rupture, immobilization
in a walking boot or cast is typically required. Patients may need to remain non-
weight bearing or use limited weight bearing for protection. Cryotherapy or icing
can be applied optionally for pain relief but should be used sparingly to avoid
delaying the inflammatory response. Compression and elevation should be
emphasized to manage swelling and pain. Range-of-motion exercises should be
initially passive and pain-free, focusing on ankle mobility only after initial healing
has begun. Isometric contractions of surrounding musculature, including the
peroneals, tibialis anterior, and calf muscles, can be introduced early to maintain
muscle function without stressing the healing ligaments. Manual therapy is

generally contraindicated in this phase to avoid disrupting tissue healing.
Subacute Phase (Weeks 2 to 6)

Patients should transition gradually to protected weight bearing with boot
support. Active range-of-motion exercises should include dorsiflexion,
plantarflexion, inversion, and eversion within pain tolerance. Gentle isometric
strengthening exercises with low-resistance bands should be introduced slowly,
avoiding ligament overload. Static balance training on firm ground should begin
and progress to compliant surfaces as tolerated. Gait training focuses on
normalizing heel-to-toe patterns and minimizing compensatory movements.
Manual therapy may cautiously be introduced to restore joint accessory motion

and soften scar tissue as healing permits.
Late Phase (Weeks 6 to 12 and beyond)

Dynamic neuromuscular training should be progressed to single-leg balance on

unstable surfaces, perturbation challenges, and eccentric strengthening of the

47



peroneals and calf muscles. Plyometric drills start with low-impact hops and
progress to multidirectional jumping and cutting exercises. Sport-specific
functional drills emphasize proprioceptive control during complex movements and
high-demand tasks. Functional tests such as single-leg hop and agility tests should
be used to assess readiness for return to sport. Rehabilitation often extends

beyond 12 weeks to ensure full functional restoration.

Grade Il Syndesmotic Sprain

Acute Phase (Week 0 to 2)

Because syndesmotic sprains involve injury to the distal tibiofibular joint, strict
non-weight bearing with immobilization in a walking boot or cast is typically
required. Cryotherapy or icing can be used optionally for pain control but should
be limited to prevent interference with the inflammatory response. Compression
and elevation are essential for swelling control. Active ankle movement is limited
to prevent widening of the syndesmosis. Isometric exercises should target foot
intrinsic muscles, peroneals, and proximal joints such as the hip and core to
maintain neuromuscular control without stressing the syndesmosis. Manual
therapy is limited to pain-relieving soft tissue techniques away from the injury site

during this phase.
Subacute Phase (Weeks 2 to 6)

Weight bearing should be gradually increased from partial to full in a boot or
brace under careful supervision. Active range-of-motion exercises should progress
cautiously, avoiding excessive dorsiflexion and external rotation that could stress
the syndesmosis. Strengthening exercises should emphasize isometric
contractions targeting the peroneals, tibialis posterior, and hip stabilizers using
resistance bands and closed kinetic chain exercises such as partial squats.

Proprioceptive exercises should begin on stable surfaces and progress to unstable
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pads and balance boards. Gait training should emphasize symmetrical loading and

avoidance of compensatory strategies.
Late Phase (Weeks 6 to 12 and beyond)

Dynamic proprioceptive and neuromuscular training should incorporate reactive
balance tasks and perturbation challenges to enhance ankle stability. Plyometric
drills should be reintroduced cautiously, with attention to control during
movements involving dorsiflexion and rotation. Sport-specific drills that replicate
cutting, pivoting, and jumping should be integrated gradually, monitoring carefully
for pain or instability. Functional performance tests that assess strength, balance,

and endurance will guide progression toward return to play.

Grade lll Syndesmotic Sprain

Acute Phase (Week 0 to 4)

Because grade lll syndesmotic sprains frequently require surgical fixation, strict
non-weight bearing and immobilization are mandated. Management focuses on
controlling swelling, maintaining cardiovascular conditioning through non-weight
bearing activities such as upper-body ergometry or swimming, and preventing
atrophy of uninvolved limbs. Cryotherapy or icing can be used optionally for pain
relief but should be applied sparingly to avoid delaying the inflammatory
response. No ankle range-of-motion exercises are allowed during this phase.
Patient education is critical to ensure adherence to weight-bearing restrictions

and strategies for edema control.
Subacute Phase (Weeks 4 to 8)

Following clearance from the surgeon, passive and active-assisted ankle range-of-
motion exercises should be initiated cautiously. Partial weight bearing should

progress carefully under supervision, while edema management continues.
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Strengthening exercises start with isometric contractions and gradually progress
to isotonic and closed-chain activities targeting proximal joint control. Gait
training should transition from assistive devices to independent ambulation with

normalized mechanics.
Late Phase (Weeks 8 to 16 and beyond)

Neuromuscular re-education should focus on proprioceptive control and dynamic
stability using balance boards, perturbation training, and eccentric strengthening
exercises. Plyometric and agility drills should begin at low intensity and increase
progressively based on patient tolerance. Sport-specific drills should emphasize
lateral movements, cutting, acceleration, and deceleration in controlled
environments. Functional assessments of strength, balance, and endurance are
essential to inform safe return-to-sport decision-making. Rehabilitation for these
injuries is typically prolonged, with return to full activity often taking four to six

months or longer.

Manual Therapy
References: 20-23

Manual therapy is a critical component of comprehensive rehabilitation for ankle
sprains, particularly for restoring joint mobility, improving soft tissue extensibility,
reducing pain, and facilitating neuromuscular reactivation. The application of
manual therapy must be tailored to the severity of the injury and the healing

stage to avoid exacerbation while optimizing outcomes.
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Grade | Ankle Sprains

Acute Phase (Week 0-2)

During the initial phase of a Grade | sprain, manual therapy is used primarily for
pain modulation and edema control. Techniques such as gentle soft tissue
mobilization around the lateral ankle (avoiding direct pressure on the injured
ligaments) and manual lymphatic drainage can facilitate fluid resorption and
promote circulation. Low-grade (Grade I-11) oscillatory joint mobilizations to the
talocrural joint in the sagittal plane (posterior-anterior glides) can be introduced

early to reduce discomfort and prevent joint stiffness.
Subacute to Late Phase (Weeks 2-6 and beyond)

Grade Ill and IV mobilizations of the talocrural joint are indicated in the subacute
to chronic phases of rehabilitation, particularly when addressing joint
hypomobility following moderate to severe ankle sprains. These mobilizations are
effective for restoring dorsiflexion and plantarflexion range of motion, especially
when a capsular end-feel or joint stiffness is present after immobilization. Grade I
mobilizations involve large-amplitude oscillations into tissue resistance near the
end of the available range, while Grade IV mobilizations use small-amplitude
oscillations at the very end range. Common techniques include posterior talar
glides to improve dorsiflexion, anterior glides to enhance plantarflexion, and
distraction mobilizations to address general capsular tightness. These
mobilizations may be performed according to patient tolerance, and around two
to three sets of 30 to 60 seconds. The frequency of treatment is generally 2 to 3
times per week over a period of 2 to 4 weeks, depending on patient response and
clinical progress. Mobilizations should always remain within the patient’s pain
tolerance and be reassessed regularly using functional and range-of-motion
measures such as active dorsiflexion, squat depth, or gait pattern. Mild post-

treatment soreness is acceptable if it resolves within 24 hours. For best results,
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mobilizations should be applied with the ankle in slight plantarflexion to properly
access the talocrural joint mechanics and may be paired with neuromuscular or
functional training to reinforce gains in mobility during daily and sport-specific
activities. Additionally, clinicians may elect a Grade 5 high velocity low amplitude
thrust mobilization targeting the talocrural joint. Subtalar joint mobilizations,
particularly lateral glides, can address stiffness and restore inversion-eversion

mechanics.

Myofascial release to the peroneals, gastrocnemius, and soleus may reduce soft
tissue restriction and facilitate muscle activation. Manual traction techniques may

also be used to decompress the joint space and reduce post-injury stiffness.

Grade Il Ankle Sprains

Acute Phase (Week 0-2)

Manual therapy should be applied conservatively in the early phase due to
moderate ligament disruption and associated joint instability. Gentle Grade Il
talocrural mobilizations in the pain-free range may be introduced to preserve joint
mobility. Soft tissue mobilization to adjacent musculature, including the tibialis
anterior, peroneal group, and posterior compartment, can aid in edema control
and comfort. Manual lymphatic drainage should continue to assist with swelling
reduction. Mobilizations should not provoke ligamentous stress, especially in the

presence of swelling or guarding.
Subacute Phase (Weeks 2-6)

In the subacute phase of a Grade Il ankle sprain, Grade Ill and IV talocrural joint
mobilizations can be introduced to address residual joint stiffness and improve
range of motion, particularly in dorsiflexion and plantarflexion. Following the
moderate ligamentous damage typical of a Grade Il sprain, hypomobility and a

capsular end-feel are common due to protective guarding and early tissue repair
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processes. Manual therapy during this stage focuses on restoring normal
arthrokinematics to facilitate more efficient movement and reduce compensatory

patterns.

Grade Il mobilizations involve large-amplitude oscillations into tissue resistance
near the end of the available range, while Grade IV techniques consist of small-
amplitude oscillations at the limit of the joint’s motion. Techniques such as
posterior talar glides are used to improve dorsiflexion, and anterior glides can
enhance plantarflexion, with joint distraction applied as needed to reduce general
capsular restriction. Grade 5 thrust manipulations are also indicated at and after
week four of this stage, up to the clinician’s judgement and the patient’s

tolerance.

Lateral and rotational subtalar glides can be performed to restore eversion/
inversion mechanics. Cross-friction massage may be cautiously applied along
healing ligament fibers to promote alignment and reduce adhesions. Soft tissue
mobilization targeting the kinetic chain, including the calf complex and lateral

retinaculum, supports biomechanical restoration.
Late Phase (Weeks 6-12 and beyond)

In the later stages, joint-specific mobilizations and high-grade mobilizations (Grade
I11-1V) may be used to address persistent stiffness or capsular restrictions. For
patients with limited dorsiflexion, posterior talar glides can be combined with
dynamic neuromuscular activation. Manipulative thrust techniques may be
considered by clinicians with proper training, as in the later subacute phase.
Functional mobilizations in weight-bearing positions, such as manual guidance

during squatting or lunging, may enhance motor pattern retraining.
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Grade Ill Ankle Sprains

Acute Phase (Week 0-2)

Manual therapy is typically contraindicated in this phase due to complete
ligament rupture and the need for strict protection. Any manual contact should be
limited to adjacent soft tissue techniques that promote comfort and reduce
protective muscle spasm, without applying force near the affected joint
structures. If significant swelling is present, manual lymphatic techniques may
assist with fluid clearance but must avoid any mechanical stress to the joint

capsule or surrounding ligaments.
Subacute Phase (Weeks 2-6)

Once the patient transitions from immobilization and enters the protective
weight-bearing stage, gentle passive mobilizations may be cautiously introduced,
beginning with Grade I-ll talocrural glides to prevent stiffness. Mobilizations
should be limited to directions that do not reproduce symptoms or induce
ligament stress. Soft tissue mobilization to the posterior compartment, peroneals,
and plantar fascia can help reestablish tissue pliability. Low-load, prolonged
stretches guided by manual cues can improve plantarflexion or dorsiflexion range

depending on the patient’s restrictions.
Late Phase (Weeks 6-12 and beyond)

With improved stability and tissue remodeling, manual therapy techniques should
progress to joint mobilizations targeted at talocrural, subtalar, and midfoot joints.
Mobilization with movement to improve ankle dorsiflexion during functional tasks,
such as lunges, can aid in restoring biomechanics. Friction massage along healing
ligament fibers may be considered under careful supervision to promote
alignment and reduce adhesions. Manual cueing during closed-chain

strengthening and functional movement drills ensures optimal joint loading and
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neuromuscular planning. Grade 3-5 mobilizations may be performed in this stage

to gain joint mobility, if indicated.

Syndesmotic (High) Ankle Sprains

Grade Il Syndesmotic Sprains

Manual therapy during the acute phase is generally restricted due to the risk of
diastasis at the distal tibiofibular joint. Only gentle soft tissue work and edema
control techniques away from the injury site are permissible. Once the patient
reaches the subacute phase and begins partial weight bearing, talocrural and

subtalar joint mobilizations can be introduced.
Grade Ill Syndesmotic Sprains (Typically Post-Surgical)

Manual therapy is not typically performed during the acute post-surgical phase. As
healing progresses and the surgeon clears for mobilization, passive range-of-
motion techniques and gentle joint mobilizations may be used to restore
functional mobility. Caution is warranted in applying any rotational or high-load
techniques that could compromise surgical fixation. Manual therapy to proximal
joints, particularly the knee, hip, and lumbar spine, may be indicated to correct
compensatory movement patterns and address regional interdependence. After
6-8 weeks of progressing from passive to active range of motion and progressing
ankle strength, Grade 1-2 tibiofibular mobilizations and Grade 3-4 talocrural

mobilizations can begin.

Neuromuscular and Proprioceptive Training
References: 19-21

Neuromuscular and proprioceptive training are crucial elements of the

rehabilitation protocol for ankle sprains. They are essential to avoid chronic ankle
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instability and should be started as early as possible during the recovery process.
This section will break down different neuromuscular and proprioceptive exercises

by the severity of ankle sprain.

Grade 1 Ankle Sprain

In the acute phase of a Grade 1 ankle sprain, proprioceptive training can begin
almost immediately, as the ligament damage is mild and the patient is usually able
to tolerate early weight bearing. Exercises typically start with static standing on
both legs on a firm surface with visual input. The goal at this stage is to maintain
some degree of afferent input to the central nervous system to prevent
neuromuscular inhibition. Gentle weight shifting forward and backward, as well as
side to side, is introduced early to begin challenging joint position sense without
overstressing the healing tissues. If tolerated, patients may perform double-leg
stance exercises with eyes closed to increase somatosensory demand and reduce

visual dependence for balance.

As the patient enters the subacute phase, between approximately two to six
weeks post-injury, proprioceptive training becomes more dynamic and focused on
single-limb control. Exercises often include single-leg stance on stable ground,
progressing to use of compliant surfaces such as Airex pads or balance discs.
Adding visual challenges, such as closing the eyes or incorporating head
movements, enhances the difficulty and challenges vestibular contributions to
balance. Tasks such as tandem walking, heel-to-toe gait, and dynamic reaching
while maintaining single-leg stance are commonly used to integrate lower limb
proprioception into functional movement patterns. The patient may also perform

cone taps or ankle alphabet writing to challenge fine motor control.

In the chronic phase, beyond six weeks, proprioceptive exercises are designed to
replicate sport or real-world balance demands. Higher-level challenges are

introduced, such as single-leg hopping in multiple directions, lateral bounding,
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agility ladder drills, and perturbation training using resistance bands or therapist-
applied forces. Tasks that require reactive postural control, such as catching or
tossing a ball while standing on one leg on an unstable surface, help simulate
unpredictable external demands. Incorporating dual-task training, such as solving
mental tasks or scanning the environment while performing balance drills, further

prepares the patient for return to sport or dynamic work settings.

Grade 2 Ankle Sprain

In the acute phase of a Grade 2 ankle sprain, proprioceptive training must be
approached more cautiously. The ligament damage is moderate, and inflammation
is typically more pronounced, limiting initial tolerance for weight-bearing activity.
During this phase, proprioceptive stimulation can be provided through light,
supported activities, such as standing with both feet flat and hands placed on a
stable surface for balance. Seated proprioceptive drills using a wobble board
under the feet may be appropriate in the earliest stages. Weight shifting in a
bilateral stance is encouraged as tolerated, gradually reintroducing afferent

feedback from the foot and ankle complex.

As the patient progresses into the subacute phase between two and six weeks,
the ankle has typically regained sufficient structural stability to allow for single-leg
stance on a firm surface. These balance exercises may begin with visual cues and
upper body support and then progress to unsupported conditions. As tolerance
improves, unstable surfaces are introduced, such as foam pads, balance boards, or
Bosu balls. Additional variables like closing the eyes, performing head turns, or
catching a light object while balancing can be layered in to enhance
somatosensory challenge. Proprioceptive neuromuscular facilitation (PNF)
patterns for the lower limb may also be integrated at this stage, particularly in

closed kinetic chain positions.
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By the chronic phase, occurring beyond six weeks, proprioceptive retraining
emphasizes dynamic joint control during rapid and reactive movements. Exercises
include agility-based tasks such as shuttle runs, lateral bounding, single-leg hops in
all directions, and obstacle course navigation. Incorporating sudden directional
changes and reactive perturbation drills reinforces ligamentous support and joint
stability under athletic or workplace demands. Perturbation can be introduced
using elastic resistance cords, therapy bands, or therapist-guided pushes to
simulate unexpected forces that challenge postural reflexes. Return-to-play testing
may involve multi-planar hopping, balance under fatigue, and proprioceptive

endurance tasks to simulate sport-specific stresses.

Grade 3 Ankle Sprain

During the acute phase of a Grade 3 ankle sprain, the ligamentous damage is
extensive, and there may be joint capsule disruption or mechanical instability.
Proprioceptive training during this period is highly conservative. Exercises are
limited to pain-free, non-weight-bearing activities such as passive ankle
positioning awareness, tactile stimulation of the foot and ankle, and visualization
or mirror therapy to maintain sensorimotor connection. In cases where partial
weight-bearing is permitted with the use of assistive devices or bracing, gentle

bilateral stance with support may be introduced under supervision.

In the subacute phase, typically beginning between two and six weeks post-injury,
proprioceptive retraining focuses on gradual reintroduction of weight bearing.
Exercises progress from supported double-leg stance on flat surfaces to partial
single-leg weight acceptance. Visual and tactile cues are often needed to ensure
correct alignment and load distribution. When tolerated, unstable surface training
begins using compliant foam pads, with a strong emphasis on maintaining form
and minimizing compensatory movement patterns. Incorporating mirror feedback

or laser-guided movement tools can help patients restore accurate joint position
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sense. Step taps, heel-to-toe walking, and controlled reaching in standing
positions are also introduced to reintegrate proprioceptive feedback with

functional movement.

In the chronic phase, beginning around six weeks post-injury and extending until
full functional recovery, proprioceptive training becomes more aggressive.
Exercises include full single-leg stance on unstable surfaces, with increasing levels
of challenge, such as ball tosses, unexpected perturbations, and dual-task
conditions. Patients may be instructed to perform hopping drills, directional
lunges, and agility ladder sequences. For individuals aiming to return to sport,
proprioceptive retraining must include multi-planar, reactive tasks that simulate
cutting, pivoting, and landing mechanics. The focus is on restoring confidence,

control, and dynamic joint stabilization under fatigue and unpredictability.

Strength Training Exercises

References: 18-21

Strength training is a crucial step in achieving optimal long-term lower quarter
muscle function. This section overviews a general progression of strength training

for those with ankle sprains of all severities.

Grade 1 Ankle Sprain

During the acute phase of a Grade 1 ankle sprain, strength training focuses on
maintaining muscle activation without aggravating the injured ligament. Patients
begin with isometric exercises for the muscles controlling dorsiflexion,
plantarflexion, inversion, and eversion. These isometric contractions should be
performed within a pain-free range, held for five to ten seconds, and repeated ten

times multiple times per day. The goal is to prevent neuromuscular inhibition and
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maintain baseline muscle recruitment while avoiding joint movement that could

stress healing tissues.

In the subacute phase, typically two to six weeks post-injury, strength exercises
progress to isotonic movements using low-resistance elastic bands or light
weights. Patients may start these earlier when pain-free across all ankle range of
motion. Patients perform concentric and eccentric contractions in all planes of
ankle motion, focusing on controlled movement and muscle endurance. Closed
kinetic chain exercises such as heel raises, toe walks, and mini-squats are
introduced to begin restoring functional strength. Emphasis is placed on the
peroneal muscles to enhance lateral ankle stability. Multiple sets of 10 to 15
repetitions with moderate resistance are recommended, adjusting load based on

tolerance.

Once the patient reaches the chronic phase or once pain free with resistive
inversion, eversion, plantarflexion and dorsiflexion, strength training advances to
higher-demand, sport-specific activities. Single-leg heel raises with added weight,
eccentric calf strengthening, and lateral band walks become staples of the
program. Dynamic functional tasks such as step-ups, lunges, and plyometric drills
including hopping and bounding are integrated. The goal is to achieve strength
symmetry with the uninvolved side and prepare the ankle for return to high-level
physical activity. Training frequency may increase to three to four times per week,

with progressive overload principles applied.

Grade 2 Ankle Sprain

In the acute phase of a Grade 2 ankle sprain, muscle activation may be limited by
pain and swelling, so strength training consists mainly of gentle isometric
contractions without joint movement. These isometric exercises target the
dorsiflexors, plantarflexors, invertors, and evertors, performed in non-weight-

bearing positions such as sitting or lying down. Contractions are held for five to
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ten seconds and repeated 10 times several times daily. This approach helps reduce
neuromuscular inhibition and begins muscle reactivation while protecting healing

ligaments.

During the subacute phase from two to six weeks, strengthening transitions to
light isotonic exercises with resistance bands. Patients begin concentric and
eccentric ankle movements in all directions, progressing resistance gradually.
Closed kinetic chain exercises such as partial weight-bearing heel raises, short arc
squats, and step-ups are incorporated, focusing on controlled, pain-free motion.
Additional attention is given to strengthening the peroneal muscles to improve
lateral ankle stability and prevent recurrent injury. Repetitions typically range from

10 to 15 per set, with two to three sets per session.

In the chronic phase, after six weeks, strength training becomes more advanced
and functional. Exercises include full-weight-bearing single-leg heel raises with
added resistance, eccentric calf strengthening, and lateral strengthening using
resistance bands or cables. Functional strengthening drills like multidirectional
lunges, loaded step-downs, and sport-specific plyometric activities such as
hopping, bounding, and cutting are introduced. Strength symmetry and
endurance become key goals. Training is performed regularly, often three to four
sessions per week, with progressive loading and variation to prepare the ankle for

return to activity.

Grade 3 Ankle Sprain

The acute phase of a Grade 3 ankle sprain involves significant ligament disruption
and pain, limiting early strength training options. Initial focus is on pain-free
isometric contractions of the ankle musculature performed in non-weight-bearing
positions to minimize stress on healing ligaments. These contractions should be

gentle and brief, with 5 to 10 second holds repeated 5 to 10 times, multiple times
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daily. Early strengthening aims to prevent muscle atrophy and maintain

neuromuscular pathways without compromising joint stability.

As patients enter the subacute phase and when pain is very minimal, between
two and six weeks post-injury, progressive isotonic strengthening begins
cautiously. Resistance bands are used to facilitate dorsiflexion, plantarflexion,
inversion, and eversion in seated or partial weight-bearing positions. Closed
kinetic chain exercises such as partial heel raises, mini-squats, and step-ups are
introduced gradually, with careful monitoring for pain and swelling. Peroneal
muscle strengthening is emphasized to support lateral ankle stability. Volume and
intensity increase slowly based on patient tolerance, aiming for controlled, pain-

free movement.

In the chronic phase beyond six weeks, strength training intensifies with more
dynamic and functional exercises. Full-weight-bearing single-leg heel raises with
added resistance, eccentric calf training, lateral band walks, and multiplanar
lunges are key components. Plyometric drills including hopping, bounding, and
agility ladder drills help restore power and coordination. Functional strength is
integrated with balance and proprioceptive work to prepare the patient for return
to sport or high-demand activity. Ongoing assessment of strength symmetry and
endurance guides progression, with training typically performed three to four

times weekly.

Return-to-Sport and Functional Progression Guidelines
References: 24-26

Physical therapists must know the criteria for return-to-sport and what to expect
for progression after achieving certain benchmarks and function. This section
outlines return-to-sport and functional progression guidelines per severity of

ankle sprain.
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Grade 1 Ankle Sprain

Acute to Subacute Phase (Day 1 to Week 2)

Following a Grade 1 sprain, inflammation is usually mild and resolves quickly. As
early weight-bearing is typically well-tolerated, patients can begin basic functional
tasks within days of the injury. Therapeutic goals during this time are to normalize
gait, minimize swelling, and restore full range of motion. Strengthening and
proprioceptive exercises such as TheraBand ankle movements, balance board
work, and heel raises are introduced almost immediately. Patients may also begin
low-intensity cardiovascular conditioning such as cycling or elliptical use as long as

they are pain-free.
Subacute to Early Functional Phase (Weeks 2-3)

By the second week, patients are often capable of more dynamic activities,
including light jogging, straight-line running, and hopping drills. Proprioceptive
demands are increased with single-leg stance tasks on unstable surfaces, agility
ladder patterns, and quick directional changes. Integration of sport-specific
movements, such as dribbling drills for soccer or jump stops for basketball, is

guided by the patient’s functional status and tolerance.
Return-to-Sport Criteria (2-4 weeks)

Return to full sport is typically possible within two to four weeks. Objective criteria
should include full, pain-free passive and active ankle range of motion, strength at
least 90% of the contralateral side in plantarflexion, dorsiflexion, inversion, and
eversion, and excellent performance on dynamic balance tests such as the Star
Excursion Balance Test (SEBT). The patient must demonstrate the ability to hop
and land on a single limb without instability or apprehension. A structured sport-
specific circuit should be completed with good biomechanics and without

provocation of symptoms.

63



Re-injury Prevention

A period of prophylactic support via taping or bracing may be warranted for up to
6 weeks post-return, particularly in sports with cutting and jumping. Maintenance

exercises should include proprioceptive challenges and eccentric strengthening.

Grade 2 Ankle Sprain

Acute to Subacute Phase (Weeks 1-3)

Grade 2 injuries involve partial ligament tearing and result in moderate swelling,
pain, and functional limitations. Initial weight-bearing may be limited, and
assistive devices such as a walking boot and/or crutches may be necessary for the
first few days. Early goals include reduction of swelling, gradual restoration of
motion, and safe reintroduction of weight-bearing. Exercise begins with isometric
strengthening, progressing to light TheraBand and closed-chain tasks such as

weight shifts and bilateral squats.
Intermediate Functional Phase (Weeks 3-6)

Once the patient tolerates full weight-bearing and demonstrates good control,
progression includes more demanding proprioceptive exercises like single-leg
stance on foam, lateral weight shifts, cone taps, and initiation of hopping drills.
Strengthening intensifies with loaded calf raises, lateral step-downs, resistance
band walks, and introduction of eccentric work for the gastrocnemius and

peroneal muscles.
Advanced Functional and Pre-Sport Phase (Weeks 6-8+)

Patients should gradually progress to high-level functional tasks. These include
bounding, lateral shuffles, zig-zag runs, and sport-specific agility drills. Drills
should incorporate increasing speed, reaction time, and cognitive dual-tasking to

simulate return-to-play scenarios.
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Return-to-Sport Criteria (6-10 weeks)

The decision to return to sport should be based on a battery of objective

assessments. These include the following criteria.

Patients should have symmetrical performance on single, triple, and crossover hop
tests (290% of the uninvolved limb). They should have no observable
compensatory movement patterns. Additionally, they should have a negative
anterior drawer and talar tilt tests. They should do a functional completion of a
graded, sport-specific progression (pivoting, sprinting, and stopping for basketball;
kicking, cutting, and heading drills for soccer). Lastly, the patient should report
confidence and absence of instability symptoms. The use of an ankle brace during

sports is often recommended for 3-6 months after RTS to reduce recurrence risk.

Grade 3 Ankle Sprain

Acute Phase (Weeks 1-2)

Grade 3 sprains involve complete rupture of one or more ligaments, usually
requiring initial immobilization with a boot or brace and limited weight-bearing.
Physical therapy focuses on reducing inflammation, maintaining range of motion
in adjacent joints, and preserving neuromuscular control via isometrics and gentle

non-weight-bearing ROM exercises.
Subacute Phase (Weeks 2-6)

As pain and swelling subside, gradual weight-bearing is reintroduced. Emphasis is
placed on regaining ROM, proprioceptive input, and beginning closed-chain
strengthening. Exercises include partial weight-bearing squats, short arc balance
activities, and TheraBand ankle strengthening. Gait training is crucial to restore

normal biomechanics.
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Functional Training Phase (Weeks 6-12)

Functional progression involves increased challenge in balance, strength, and
mobility. Patients perform single-leg tasks, reactive perturbation drills, and early
plyometrics such as mini hops and jumps onto stable surfaces. Sport-specific drills

are carefully added with progression from linear to multidirectional movements.
Return-to-Sport Criteria (12-16+ weeks)

Grade 3 injuries often require 3 to 4 months before unrestricted sport is

considered. RTS testing includes the following:

The athlete must demonstrate full, pain-free range of motion and joint stability,
along with symmetrical strength and dynamic control on hop and agility testing,
typically achieving at least 95% of the performance of the uninvolved limb.
Additionally, they should be capable of high-level functional performance in sport-
specific skills and must complete a progressive sport integration protocol without
symptom provocation. Decisions regarding return to play must also consider the
structural integrity of the involved ligaments, which may require verification
through clinical examination or imaging. Psychological readiness and adherence to
the full course of rehabilitation are essential. In cases where chronic instability or
residual deficits persist, return to sport may need to be delayed, and referral for

surgical consultation may be warranted.
Preventive Measures Post-RTS

Use of an ankle support device is strongly encouraged for the initial 6 months
post-injury. Ongoing neuromuscular control and strength training should be
maintained, particularly focusing on peroneals, gastrocnemius-soleus complex,

and hip abductors to reduce injury risk.

Progression through rehabilitation and return-to-sport phases should be guided

by clearly defined criteria rather than rigid timelines, allowing for adjustments
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based on the individual’s response to loading and the stage of tissue healing. Prior
to reintegration into sport, athletes should undergo comprehensive testing that
evaluates strength, power, agility, balance, and sport-specific function to ensure
readiness. Incorporating cognitive-motor integration tasks, such as responding to
visual cues while performing movement drills, helps simulate real-game demands
and enhances neuromuscular coordination. Patient education is also crucial,
particularly regarding modifiable risk factors and the importance of a proper
warm-up routine that includes dynamic movements and targeted ankle activation

exercises to reduce the likelihood of reinjury.

Section 4 Key Words

Ottawa Ankle Rules - A clinical decision-making tool used to determine the need

for radiographic imaging in individuals with acute ankle or foot injuries

Anterior Drawer Test - A special test used by clinicians to assess the integrity of

the anterior talofibular ligament (ATFL)

PEACE & LOVE - Evidence-informed approach to soft tissue injury management;
"PEACE" represents the acute care phase: Protect, Elevate, Avoid anti-
inflammatories, Compress, and Educate and "LOVE" guides the subacute and

chronic phases: Load, Optimize activity, Vascularization, and Exercise

Star Excursion Balance Test (SEBT) - A dynamic balance assessment tool

commonly used to evaluate postural control, lower extremity reach distance, and

neuromuscular function

Grade 5 Manipulation - A high-velocity, low-amplitude (HVLA) thrust technique

used in manual therapy
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Section 4 Summary

Ankle sprains are a frequent musculoskeletal injury encountered in physical
therapy, and successful outcomes rely on evidence-based, individualized care. By
tailoring interventions to the type and severity of the sprain, addressing functional
limitations, and aligning treatment with patient goals, physical therapists can

support full recovery and reduce the risk of recurrence.

Section 5: Prevention and Long-Term Management
Strategies

Prevention and long-term management are essential to reducing recurrence and
ensuring full recovery from ankle sprains. Through targeted injury prevention
programs, appropriate external supports, and patient education, physical
therapists can address individual risk factors and promote long-term joint health.
This section outlines key strategies to support sustained recovery and prevent

chronic instability.

Risk Reduction and Injury Prevention Programs

References: 27

Effective prevention of ankle sprains begins with identifying individuals at higher
risk, such as those with a history of prior ankle injury, deficits in balance or
proprioception, and athletes in high-demand sports. Injury prevention programs
should be comprehensive, targeting neuromuscular control, strength,
proprioception, and functional movement. Programs like the FIFA 11+, which
integrate dynamic balance, cutting mechanics, and landing drills, have shown
strong evidence for reducing lower extremity injury rates, including ankle sprains

and knee injuries. For athletes or active individuals, warm-ups that include lateral

68



hopping, single-leg balance on unstable surfaces, agility ladder drills, and
multidirectional movements improve joint stability and motor control. These
should be performed at least three times per week and progressed based on
functional ability. Prevention strategies must also be age-appropriate and sport-

specific, with ongoing reassessment throughout a season or rehabilitation course.

Bracing, Taping, and Footwear Considerations
References: 20, 21

External support is a key component of both primary and secondary prevention.
Semi-rigid ankle braces and lace-up designs have been shown to significantly
decrease reinjury risk in athletes returning from an ankle sprain. These devices
limit excessive inversion while allowing for normal plantarflexion and dorsiflexion
required for sport performance. Athletic taping, including techniques such as
figure-of-eight and stirrup taping, provides short-term protection, particularly in
the early return-to-play stages, though effectiveness declines with activity
duration due to loosening and moisture. Long-term, braces may be more cost-
effective and durable. Proper footwear selection plays a major role in support and
shock absorption. Shoes should be matched to the individual’s foot structure,
playing surface, and sport requirements. Custom orthotics or off-the-shelf inserts
may provide additional medial or lateral support in individuals with structural risk

factors, such as pes cavus or limb length discrepancy.

Patient Education and Self-Management Techniques
References: 20, 25

Educating patients about their injury, recovery process, and long-term self-care

strategies is foundational to successful rehabilitation. Patients should understand
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the importance of completing the full course of therapy, even after symptoms
subside, as incomplete rehabilitation is a primary cause of chronic instability.
Therapists should instruct patients on proper home exercise programs focused on
dynamic balance, ankle strengthening, and functional mobility, tailored to their
daily and recreational activities. Education should also include awareness of
aggravating factors, such as returning to sport too soon, neglecting warm-ups, or
failing to replace worn footwear. Instruction in proper warm-up routines,
emphasizing dynamic stretching, neuromuscular activation, and ankle-specific
movements, supports safe reintegration into physical activity. Periodic check-ins,
even months after discharge, can help reinforce compliance and catch signs of

emerging instability.

Strategies for Managing Chronic Ankle Instability

References: 8, 28

Chronic ankle instability (CAI) presents a significant rehabilitation challenge and
requires a long-term, multifactorial management approach. Interventions should
address both mechanical instability, due to ligament laxity or joint restriction, and
functional instability, characterized by impaired proprioception, delayed muscle
activation, and poor postural control. High-level neuromuscular retraining,
including perturbation-based balance tasks, directional hopping, and reactive
agility drills, is essential. Strengthening should target not only the peroneal
muscles, which provide dynamic lateral support, but also the hip and core
musculature to ensure proximal stability. Manual therapy, including grade IlI-1V
joint mobilizations of the talocrural and subtalar joints, soft tissue release of
peroneal and gastrocnemius-soleus complexes, and mobilizations with movement,
may help restore accessory motion and reduce compensatory restrictions.

Functional bracing may be recommended during high-risk activities. When
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conservative care does not resolve symptoms, referral for diagnostic imaging or
orthopedic consultation may be necessary to evaluate for osteochondral lesions,

impingement, or the need for surgical stabilization.

Section 5 Key Words

Taping - Refers to the application of adhesive or elastic strips around the ankle to
provide external support, limit harmful movements, reduce swelling, and enhance

proprioceptive feedback

Orthotics - Custom or off-the-shelf shoe inserts designed to correct biomechanical
abnormalities, improve foot alignment, and redistribute pressure during walking

or running.

Section 5 Summary

Prevention and long-term management are integral components of effective ankle
sprain rehabilitation. Evidence supports the use of targeted injury prevention
programs that combine balance, strength, and neuromuscular control to reduce
the risk of initial and recurrent sprains. Bracing, taping, and properly fitted
footwear serve as valuable external supports, particularly during sport
reintegration. Patient education plays a critical role in promoting sustained
recovery and encouraging long-term self-care. For those with chronic ankle
instability, advanced rehabilitation strategies, ongoing proprioceptive training, and
clinical reassessment are essential for minimizing disability and supporting return
to high-functioning activity levels. Physical therapists must remain vigilant in
tailoring interventions to individual risk profiles and activity demands across the

continuum of care.
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Case Study 1

Sarah is a 24-year-old recreational basketball player who sustained a Grade 2
lateral ankle sprain during a game when she landed awkwardly after a rebound,
causing her ankle to invert forcefully. She reports immediate swelling, moderate
pain rated 6/10, and difficulty bearing weight on the affected foot. Physical
examination reveals tenderness over the anterior talofibular ligament, mild to
moderate joint laxity, and decreased range of motion due to pain and swelling.
Sarah is motivated to return to basketball within 8 weeks. Sarah progressed
through 6 weeks of rehabilitation from acute to chronic phases with her physical

therapist.

Reflection Questions

1. What are the key goals during the acute phase of a Grade 2 ankle sprain,

and why is early mobilization important?
2. What are the priorities of the subacute phase of rehabilitation?

3. How should proprioceptive training be progressed during rehabilitation, and

what is its significance?

4. What objective criteria should Sarah’s physical therapist use to determine if

Sarah is ready to return to basketball?

Responses

1. The primary goals in the acute phase are to reduce pain, swelling, and
inflammation while protecting the injured ligament. Early mobilization

within pain-free limits helps prevent joint stiffness, promotes circulation,
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and maintains proprioceptive input, which are all essential for better long-

term recovery and minimizing functional loss.

2. Goals are progressing to full weight bearing, restoring balance progressively
with proprioceptive training, and restoring strength with progressive

activation to resistive exercises.

3. Proprioceptive training starts with basic weight-bearing exercises such as
supported single-leg stance, then progresses to unstable surfaces and
dynamic tasks like hopping and lateral movements. This progression
challenges the neuromuscular system to improve joint position sense,
enhance dynamic stability, and reduce the risk of reinjury, especially in

sports involving cutting or jumping.

4. Criteria for return to sport include full, pain-free range of motion and joint
stability, strength symmetry of at least 95% compared to the uninjured
ankle, successful completion of dynamic balance and hop tests without
symptoms, and the ability to perform sport-specific skills such as cutting,

jumping, and quick changes of direction without pain or instability.

Case Study 2

John is a 28-year-old professional soccer player who sustained a severe grade 3
lateral ankle sprain during a game when he landed awkwardly after a jump,
causing forced inversion and external rotation of the ankle. He experienced
immediate severe pain (rated 8/10), significant swelling, and inability to bear
weight on the affected limb. Clinical examination revealed gross ligamentous
laxity, tenderness over the anterior talofibular and calcaneofibular ligaments, and
decreased range of motion secondary to pain and swelling. MRI confirmed

complete rupture of the anterior talofibular ligament and partial tear of the
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calcaneofibular ligament. Surgical intervention was not indicated initially;
conservative management was chosen. John’s goal is to return to professional play

within 4 months.

Initial management focused on protection, pain and swelling control, and
prevention of muscle atrophy. John was placed in a walking boot to immobilize
the ankle for the first 10 days, followed by protected weight-bearing as tolerated.
In the subacute phase, John transitioned to partial and then full weight-bearing
without the boot. Manual therapy was applied to improve joint mobility and
reduce soft tissue restrictions. Progressive strengthening exercises including
resistance bands and closed-chain activities were introduced. Proprioceptive and
balance training began with supported single-leg stance progressing to unstable
surfaces. Neuromuscular re-education emphasized controlled movements and

dynamic stability.

Reflection Questions
1. Would cryotherapy be an effective management strategy for John’s case?

2. Why is immobilization necessary in the acute phase of rehabilitation for this

Grade 3 sprain?

3. How should neuromuscular and proprioceptive training be progressed

during subacute and chronic phases for a grade 3 sprain?

4. What should the rehabilitation focus be after week 8, entering the chronic

phase of rehabilitation?
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Responses

1. Cryotherapy and cold pack application is useful for pain control, but should
be limited to a couple of 15 minute sessions per day. This is to not inhibit

the inflammatory response for healing.

2. Immobilization helps protect the completely ruptured ligaments, preventing
further damage and allowing the initial healing process to begin. While it
may increase the risk of stiffness and muscle atrophy, careful timing of
immobilization and early initiation of pain-free isometric exercises help
mitigate these effects and prepare the athlete for gradual functional

recovery.

3. Inthe subacute phase, neuromuscular training starts with basic balance
exercises such as supported single-leg stance and progresses to dynamic
tasks on unstable surfaces as swelling and pain decrease. During the chronic
phase, more advanced activities including hopping, cutting, and reactive
drills are introduced to restore dynamic joint stability and prepare for sport-
specific demands, incorporating cognitive challenges to mimic game

situations.

4. The focus should shift to sport-specific functional training including agility
drills, plyometrics, and reactive neuromuscular control exercises.
Perturbation training and cognitive-motor integration should be
incorporated to simulate the unpredictable demands of competitive play.
Strength symmetry, dynamic balance (measured by the Star Excursion
Balance Test), and hop tests should be regularly assessed. Return-to-sport
decisions must be based on meeting objective criteria and psychological

readiness.
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Case Study 3

David, a 26-year-old competitive CrossFit athlete, presents to physical therapy two
days after sustaining an ankle injury during a box jump landing. He reports
immediate pain above the ankle joint and along the front of the shin,
accompanied by swelling and difficulty bearing weight. On evaluation, he exhibits
tenderness over the distal tibiofibular joint, limited dorsiflexion, pain with external
rotation stress testing, and mild instability on squeeze testing. No fracture is noted
on imaging, but MRI confirms a Grade 2 syndesmotic sprain, with partial tearing of

the anterior inferior tibiofibular ligament (AITFL) and interosseous membrane.

David is placed in a walking boot and instructed to use crutches for partial weight-
bearing during the first 10-14 days. Goals of the first two weeks of rehab include
pain and edema control, protection of the syndesmotic joint, and maintenance of
proximal strength. David is able to transition out of the boot as tolerated after
week 2 and begins partial weight-bearing with a structured gait progression.
Exercises include resisted dorsiflexion and plantarflexion, proprioceptive training
on stable surfaces, and static balance tasks. Core and hip strengthening are
prioritized to improve lower kinetic chain control. After 6 weeks, David progresses
to full weight-bearing and resumes dynamic proprioceptive tasks, plyometric
preparation, and moderate loading of the calf complex. Agility ladder work,
controlled jumping drills, and sport-specific movement patterns are introduced,
ensuring no pain or instability. After 10 weeks, final rehabilitation focuses on high-
level neuromuscular control, advanced plyometrics, and deceleration drills.
Return-to-sport readiness is confirmed through strength testing, hop testing, and
functional movement screening. Education includes strategies to prevent reinjury,
proper warm-up protocols, and continued ankle stabilization exercises. David is
cleared for full participation in sport at 12 weeks after demonstrating full range of

motion, strength symmetry, dynamic control, and confidence in high-load tasks.
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Reflection Questions

1.

What are key interventions during the first two weeks post injury?

When would be an appropriate time to introduce joint mobilizations into

the rehabilitation plan?

Why is delayed loading essential in the early management of a high ankle

sprain?

What benchmarks support safe return to sport after a syndesmotic sprain?

Responses

1. Key interventions include isometric exercises for the hip and knee, non-

weight-bearing ankle activation in pain-free ranges, and patient education

on joint protection and gait with assistive devices.

Grade 1-2 talocrural mobilizations could begin around week 1-2, and grade
3-4 could begin around week 3-4. Tibiofibular mobilizations should wait

until after week 4 to allow adequate healing.

The distal tibiofibular ligaments stabilize the ankle mortise during weight-
bearing and rotational movements. Premature loading can disrupt healing

and lead to chronic instability or delayed union.

Criteria include pain-free full range of motion, 295% limb symmetry in
strength and hop testing, tolerance of sport-specific drills, and joint stability

verified by clinical or imaging evaluation.
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Conclusion

Ankle sprains remain one of the most common musculoskeletal injuries
encountered in clinical practice, affecting people across all activity levels, from
elite athletes to the general population. Timely and effective management is
crucial for optimizing recovery, minimizing complications, and reducing the risk of
recurrence. This course provides physical therapists and rehabilitation
professionals with a comprehensive, evidence-based framework for the
assessment and treatment of ankle sprains. Participants deepened their
understanding of ankle anatomy and biomechanics, explored the factors
contributing to injury risk, and reviewed the clinical presentation, diagnostic
considerations, and prognostic expectations for both acute and chronic cases. The
course emphasized practical, research-supported interventions, including manual
therapy, neuromuscular control exercises, proprioceptive training, bracing
strategies, and safe return-to-activity planning. Clinicians are now well-prepared
to confidently manage ankle sprains and incorporate preventative strategies to

support sustained musculoskeletal health.
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