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Introduction to Ankle Sprains

Anatomy of the Ankle
The Ankle and Hindfoot are relatively complex consisting of 
six bones, a complex ligamentous connection, and multiple 
tendons to allow the ankle to be both rigid in pushoff and 
supple during midstance gait phases.

Causes and Symptoms of Ankle Sprains
Ankle sprains are often caused by a sudden twisting or rolling 
of the ankle, resulting in damage to the ligaments. Symptoms 
include pain, swelling, and difficulty walking or bearing 
weight on the affected ankle.

Treatment Strategies for Ankle Sprains

The vast majority of ankle sprains resolve without requiring 
surgery. 10-20% of these injuries do not resolve and may 
require further diagnostic testing, therapy, or surgery to 
resolve sympoms



Goals

By understanding the anatomy of the 
ankle, causes and symptoms of ankle 
injuries, diagnostic tools, and 
treatment strategies, primary care 
physicians can provide effective care 
for their patients.

Broaden the differential diagnosis



Ankle Sprains



Epidemiology

Ankle sprains in the United States are a common 
musculoskeletal injury, particularly among 
athletes and active individuals.

Approximately 30,000 ankle injuries occur daily
in the US, with an estimated incidence rate of 
2.15 per 1,000 persons annually

That translates to ~3,000 ankle sprains in our 
area who present for treatment

About 10-20% of these will go on to have surgery 
for continued pain or instability symptoms



Anatomy of the Ankle

The ankle joint is composed of three 
bones: the tibia, fibula, and talus 

Ligaments control the medial and 
lateral sides of the ankle with tendon 
control anteriorly, posteriorly, medially 
and laterally

Allows for rotation, 
dorsiflexion/plantarflexion, inversion 
and eversion



Causes of Ankle 
Sprains

Causes of Ankle Sprains
Ankle sprains can be caused by a variety of factors, including sports 
injuries, falls, and accidents.

Pain and Swelling
Symptoms of ankle sprains include pain and swelling in the affected area. 
The severity of pain and swelling may vary depending on the severity of the 
sprain.

Instability
Ankle sprains can cause instability in the affected area, making it difficult 
for the person to walk or stand without support.



Treatment Strategies 
for Ankle Sprains

RICE
Rest, ice, compression, and elevation (RICE) is a common treatment strategy for ankle sprains 
that involves resting the affected ankle, applying ice to reduce swelling and pain, compressing 
the ankle to support the joint, and elevating the ankle above the heart to reduce swelling.

Physical Therapy

Physical therapy is a rehabilitation program that helps patients recover from ankle sprains by 
improving strength, flexibility, and range of motion in the affected ankle. It usually involves 
exercises, stretches, and manual therapy techniques.

Surgery
Surgery is a treatment option for severe ankle sprains that do not respond to other treatments. 
It usually involves repairing the damaged ligaments or tendons in the affected ankle.



ATFL Tear (Ankle 
Sprain)

• Grade I –Minor strain resolves in 2-4 
weeks

• Grade II -Partial thickness tear resolves 
in 4-8 weeks

• Grade III –Full thickness complete tear. 
May involve additional ligament 
structures or adjacent tendon. 90-95% 
of patients still resolve in 8-12 weeks 
with non operative management





Ankle 
instability 
preop exam



Surgical Technique



Before and 
after 
stabilization



Postoperative

MIS Brostrom





Pathology os subfibulare
• Most common ligament disruption by far → ATFL 

• Most of these disruptions are midsubstance, but bony 
avulsions of the talus and fibula can occur. 

• Symptomatic os subfibulare may be a nonunion of an 
avulsion fracture of the ATFL.



High Ankle Sprain









Anterior Process 
Calcaneus Fractures



Anterior Process 
Calcaneus Fractures

Anatomy of the Calcaneus

The calcaneus bone articulates with the talus and cuboid to support the lateral 
column of the foot and allow for pronation/supination and inversion/eversion of the 
hindfoot.

Causes and Symptoms of Anterior Process Calcaneus Fractures

Anterior process calcaneus fractures are injuries that can occur as a result of 
twisting the foot or forced abduction. Symptoms include pain, swelling, and 
difficulty walking.

Diagnostic Tools

Diagnostic tools used to identify anterior process calcaneus fractures include X-
rays, computed tomography (CT) scans, and magnetic resonance imaging (MRI).

Treatment Strategies

Treatment strategies for anterior process calcaneus fractures depend on the 
severity of the injury and may include rest, immobilization, ice, physical therapy, or 
surgery.





Anatomy of the Anterior 
Process of the Calcaneus

• The bifurcate ligament, also known as 
the ligamentum bifurcatum, is a 
strong band that arises from the 
anterior part of the dorsal surface of 
the calcaneus (heel bone). It 
bifurcates, forming a Y-shaped 
structure with two distinct parts: the 
calcaneocuboid ligament and the 
calcaneonavicular ligament.



Diagnostic Tools for Anterior 
Process Calcaneus Fractures

X-rays
X-rays are commonly used to diagnose anterior process calcaneus 
fractures. They are quick and easy to perform, but may not always 
provide a clear image of the fracture and are not suitable for 
detecting soft tissue damage.

CT scans
CT scans are more accurate than X-rays at detecting anterior 
process calcaneus fractures. They provide detailed images of the 
fracture and surrounding soft tissues, but they are more expensive 
and involve more radiation exposure than X-rays.

MRI scans

MRI scans are highly accurate at detecting anterior process 
calcaneus fractures and soft tissue damage. They do not involve 
radiation exposure, but they are more expensive and take longer to 
perform than X-rays or CT scans.



Treatment Strategies for Anterior 
Process Calcaneus Fractures

Immobilization
Immobilization is a common treatment strategy for anterior 
process calcaneus fractures that involves using a cast or brace to 
prevent movement of the affected foot. This allows the bones to 
heal properly and reduces the risk of further injury.

Surgery
Fractures over 1 centimeter or that involve a substantial portion of 
the joint. Fractures that continue to be painful with more than 12 
weeks of conservative treatment.



Osteochondral Lesions 
of the Talus



Osteochondral Lesions of the Talus

Anatomy of the Talus
The talus is almost 95% cartilage and is wider anteriorly than it is 
posterior which makes the ankle more stable in dorsiflexion

Causes and Symptoms

Osteochondral lesions of the talus can be caused by trauma or 
repetitive microtrauma to the ankle joint. Symptoms include pain, 
swelling, and instability of the ankle joint. 

Diagnostic Tools
Diagnostic tools for osteochondral lesions of the talus include X-rays, 
MRI, and CT scans. These tests can help identify the location and extent 
of the lesion.

Treatment Strategies

Treatment strategies for osteochondral lesions of the talus include rest, 
immobilization, physical therapy, and surgery. The choice of treatment 
depends on the size and location of the lesion.



Anatomy of the Talus

70% of the talus is covered in cartilage –
more than any bone in the human body

Precarious blood supply making it 
prone to AVN

Wider anteriorly than posteriorly so that 
as the ankle dorsiflexes it becomes 
more stable



Causes and Symptoms of 
Osteochondral Lesions of the 
Talus

Causes of Osteochondral Lesions of the 
Talus
Osteochondral lesions of the talus can 
occur due to a variety of causes, including 
sports injuries, twisting of the ankle, and 
repetitive trauma to the ankle joint.

Symptoms of Osteochondral Lesions of 
the Talus
The symptoms of osteochondral lesions 
of the talus can include pain, swelling, 
stiffness, and difficulty walking or bearing 
weight on the affected ankle.



Diagnostic Tools for 
Osteochondral Lesions of the 
Talus

Diagnostic tools for osteochondral 
lesions of the talus include X-rays, CT 
scans, and MRI scans. Each tool offers 
unique advantages and disadvantages 
depending on the specific injury or 
patient.



Treatment Strategies for 
Osteochondral Lesions of the Talus

Immobilization
Immobilization is a non-surgical treatment for osteochondral 
lesions of the talus that involves the use of a cast or brace to 
prevent movement of the affected joint, allowing the bone and 
cartilage to heal properly.

Physical Therapy
Physical therapy is a non-surgical treatment for osteochondral 
lesions of the talus that involves the use of exercises and other 
techniques to improve range of motion, reduce pain and swelling, 
and strengthen the affected joint.

Surgery
Surgery is a treatment for osteochondral lesions of the talus that 
involves the removal of damaged cartilage and bone, followed by 
the transplantation of healthy cartilage and bone into the affected 
area. Microfracture/Allograft/Autograft.



Peroneal 
Tendon Tears



Peroneal Tendon Tears

Anatomy of Peroneal Tendons

Peroneal tendons are located on the outer side of the ankle and are responsible 
for everting the ankle.

Causes and Symptoms of Peroneal Tendon Tears

Peroneal tendon tears can be caused by overuse, trauma, or degeneration. 
Symptoms include pain, swelling, and weakness in the ankle and foot.

Diagnostic Tools

Diagnostic tools for peroneal tendon tears include physical examination, 
imaging tests such as X-rays and MRI.

Treatment Strategies

Treatment strategies for peroneal tendon tears include rest, ice, compression, 
and elevation, physical therapy, pain management, and surgical intervention in 
severe cases.



Physical exam findings



Causes and Symptoms of 
Peroneal Tendon Tears

Causes of Peroneal Tendon Tears
Peroneal tendon tears can be caused by a 
variety of factors, including sports injuries, 
overuse, and trauma to the ankle and foot.

Chronic instability of the ankle can lead to 
failure of the peroneal tendons as they are 
recruited to secondarily stabilize the ankle 
which they are poorly suited for

Symptoms of Peroneal Tendon Tears
The symptoms of peroneal tendon tears 
include pain, swelling, weakness, and 
instability of the ankle and foot.



Diagnostic Tools for Peroneal 
Tendon Tears
X-Ray
X-rays are a common diagnostic tool for peroneal 
tendon tears. They are quick and non-invasive and 
can show if there is a fracture or any other bone-
related injuries. However, they are not very 
effective in showing soft tissue damage.

MRI Scans
MRI scans are the most comprehensive diagnostic 
tool for peroneal tendon tears. They show detailed 
images of the soft tissue and can identify tears or 
other injuries in the peroneal tendons. 



Magic angle phenomenon

• Magic Angle: An MRI artifact where tissues with ordered collagen (like tendons) appear brighter on T1 -weighted images when oriented 
~55° to the magnetic field.

• Peroneal Tendons: Their curved path around the lateral malleolus can place them at this angle, especially in certain foot pos itions, 
mimicking tears.

• T1 Brightness ≠ Tear: Increased signal intensity on T1 alone is not diagnostic of a tear due to the magic angle effect.Correl ate & 
Compare: Compare T1 findings with other sequences (T2, PD) where magic angle effects are less prominent. 

• True tears show increased signal on T2. Clinical correlation is crucial.

• Avoid Overcalling: Awareness of the magic angle is essential to prevent misdiagnosis and unnecessary surgery





Treatment Strategies for 
Peroneal Tendon Tears

Treatment strategies for peroneal tendon tears 
include immobilization, surgery, and physical 
therapy. Immobilization involves the use of a 
boot or ASO to keep the foot and ankle stable, 
while surgery may be necessary for severe 
tears. Physical therapy can help improve 
strength and flexibility in the ankle and foot.

80% of peroneal tendon tears that are 
symptomatic remain symptomatic after 6 
months



Chronic Ankle 
Instability



Chronic Ankle Instability

Multiple repeated ankle sprains over time

Attenuation of the ATFL and CFL ligaments

Often with additional pathology like peroneal 
tendon tears, peroneal tendon instability, OCL 
of the talus, anterior boney impingement of 
the ankle



Causes and Symptoms of 
Chronic Ankle Instability

Causes of Chronic Ankle Instability
Chronic ankle instability is often caused 
by a previous ankle sprain that did not 
heal properly. Other possible causes 
include ankle fractures or multiple ankle 
sprains over time.

Symptoms of Chronic Ankle Instability
Symptoms of chronic ankle instability 
often include pain, weakness, and a 
feeling of instability or giving way. Other 
possible symptoms include swelling, 
stiffness, and difficulty walking on uneven 
surfaces.



Treatment Strategies for 
Chronic Ankle Instability

Physical Therapy
Physical therapy is a non-invasive treatment strategy for 
chronic ankle instability that aims to improve range of 
motion, strength, and balance. It typically involves 
exercises and stretches to help the ankle regain strength 
and stability.

Steroid Injection
May provide temporary relief of symptoms and can be 
diagnostic as well as therapeutic

Surgery
Most often recommended for chronic instability that is 
symptomatic. Idea is to restore the normal kinematics to 
avoid progression to arthritis



Lateral Process of the 
Talus Fractures



Lateral Process of the 
Talus Fractures

SNOWBOARDERS FRACTURE

Causes and Symptoms

Lateral process of the talus fractures are injuries caused by either direct 
or indirect trauma to the ankle. Forced inversion injury.

Diagnostic Tools
Diagnostic tools used in the diagnosis of lateral process of the talus 
fractures include X-rays, CT scans, and MRI scans. CT SCAN IS BEST 
IMAGING MODALITY FOR ACUTE INJURY.

Treatment Strategies

Treatment strategies for lateral process of the talus fractures depend on 
the extent and location of the injury. They can range from conservative 
treatment, such as immobilization and physical therapy, to surgical 
intervention.



Diagnostic Tools for Lateral 
Process of the Talus Fractures

X-rays
X-rays are the most commonly used diagnostic tool for lateral 
process of the talus fractures due to their low cost and wide 
availability. However, they have limited sensitivity and are not 
able to detect subtle fractures.

CT Scans
CT scans are more sensitive than X-rays and can detect 
subtle fractures that may be missed on X-rays. However, they 
are more expensive and expose the patient to more radiation.

MRI Scans
MRI scans are the most sensitive diagnostic tool for lateral 
process of the talus fractures and can provide detailed 
images of the soft tissue surrounding the fracture. However, 
they are the most expensive and time-consuming diagnostic 
tool.



Subtle x-ray 
findings



ORIF vs Excision



Ankle Injury: Differential Diagnosis

• Lateral talar process fracture- A/P ANKLE XR
• Boney impingement lesion- LATERAL ANKLE XR
• Anterior process fracture of the calcaneus- OBLIQUE FOOT XR
• 5th metatarsal base fracture- OBLIQUE FOOT XR
• Soft tissue impingement lesion- ANKLE MRI
• Peroneal tendon pathology (tear or dislocation)- MRI
• Osteochondral lesion of the talus -MRI



Patient #1
Classic ankle sprain (Athlete)

Pain with dorsiflexion and eversion

Tender anterolateral aspect of ankle

Negative anterior drawer

Diagnosis??



Meniscoid lesion



Ankle Arthroscopy and 
Instability

• Syndesmotic Impingement Lesion



Patient #2 Persistent ankle pain, for 3 months, 
(normal X-ray and mild tenderness 
at the ankle joint. 

No locking

What do you do next?



MRI/ CT scan
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Ankle Arthroscopy
• OCD

•  



Classification and 
treatment

1230552-1237723-2322tn

1230552-1237723-2325

• Microfracture-small lesions
• OATS/cartilage transplant Big 

holes
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OLT

F3

F2

• Medial lesions only 50% due 
to trauma

• Lateral lesions mostly due to 
trauma

• Posterior medial lesions 
frequently require a medial 
malleolar osteotomy
• Not true in 2025
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Patient #3

Non-healing ankle sprain

Lateral tenderness

Pain with weight bearing

Tenderness is distal and anterior to the ATFL

? 2 possibilities



Anterior process 
of the calcaneus

ct

AnteriorCalcaneusFx_1

• 2 finger breadths distal and 
anterior to the fibula (in the 
sinus tarsi)

• < 1cm excise/ > 1cm excise 
(failed conservative  
treatment)

•  Bifurcate ligament 
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Lateral 
process of the 

talus

F1

336139-396568-201

• “To fix or not to fix?” (one 
centimeter works well here as 
well)

• Snowboarder’s Fracture
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Patient #4

Inversion injury

Posterior lateral pain

Pain with circumduction

snap and crepitation with ROM



Peroneal 
Tendons

Ankle_lat_labeled_2_copy

ankle_peroneal_tendinitis_intro01 p6f9

• Tear vs subluxation
• Superior peroneal 

retinaculum
• Peroneus quartus (athlete)
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os_peroneum_fracture_mod

pre-tear

• Os peroneum/ pain at the 
distal insertion
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Patient #5

Ballet dancer

Posterior ankle pain

Pain with plantar flexion/axial load

Tender with forced resistance of the  FHL

?

ballet

http://images.google.com/imgres?imgurl=http://trulyequal.files.wordpress.com/2007/01/ballet.jpg&imgrefurl=http://trulyequal.com/category/exxon-mobil/&usg=__Y90Isb3sJau1MCQTkK57kp0G5EU=&h=376&w=250&sz=28&hl=en&start=5&um=1&tbnid=z3o5U1pA8_lekM:&tbnh=122&tbnw=81&prev=/images?q%3Dballet%2Bdancer%26hl%3Den%26rlz%3D1T4ADBF_enUS298US301%26um%3D1


Os Trigonum
• Posterolateral process of 

talus
• FHL lies in between this and 

the posteromedial process
• Posterior ankle impingement



Patient #6
18 year old, pes planus, 
chronic repetitive sprains.

Decreased range of motion 
in the subtalar joint

Pain on uneven surfaces 
with weight bearing



Tarsal 
Coalition

336139-396694-5314

footflatfoot17 medpix_image

• Calcaneonavicular vs 
subtalar

• < 50% excise and interpose 
the subtalar variety

• Excise calcaneonavicular
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Patient #7
Ankle pain 6 months after an injury

“The last Dr. thought that I was nuts!”

The pain is present at all times, (with or without weight 
bearing), and is on the anterior aspect of the ankle

Patient is on narcotics and appears to have pain out of 
proportion to the injury (workman’s compensation)

Diagnosis???



Neuritic pain

Anatomy

CRPS I and CRPS II

Medications

Surgery?

1230552-1234042-2316
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Other things

misery5

Lisfranc Deltoid 
sprain

Pes planus 
with lateral 

impingement
Hobbling

http://images.google.com/imgres?imgurl=http://www.i-mockery.com/halloween/greatest/pics/misery5.gif&imgrefurl=http://www.i-mockery.com/halloween/greatest/misery.php&usg=__sREL-E6WwagBWQ_s3UuxmMckTW0=&h=338&w=450&sz=583&hl=en&start=7&um=1&tbnid=-fJuyBLQoCUkzM:&tbnh=95&tbnw=127&prev=/images?q%3Dmisery%2Bhobbling%26hl%3Den%26rlz%3D1T4ADBF_enUS298US301%26um%3D1


Thank you!
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