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Anatomy

✓ Synergy:

˃ Sub talar

˃ Tibio-fib inf

> Tibio-fib sup

˃ Tibio-talar

˃ Tarsus transv.



Tibio-fib. inf,. (Syndesmosis)

✓ ligament:

= AITFL

Golano et al. @KSTA 2010

Bassett Ligament

!!! Hypertrophy !!!



Syndesmosis

✓ Ligament tibio fib. Inf. et post.:
• superficial

• Deep => Labrum

Golano et al. @KSTA 2010



Tibio-navicul.

Tibio spring

Tibio-calcaneal

Spring ligament

✓Medial Collateral Ligament:

Golano et al. @KSTA 2010



• Talo-fib. Ant. bundle

• Calcan.-fib. bundle

• Talo-fib. Post bundle

✓ Lateral collateral ligament:

R
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n
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From Netter, modified.



Golano et al. @KSTA 2010



• Talo-calcan. Interosseus Ligaments

• Cervical Ligament  (talo calcan. Ant.-lat.)

Golano et al. @KSTA 2010



• Fibularis longus

• Fibularis brevis

• Third Fibularis (90% !!)

• Fourth Fibularis (10-20%)

From Netter

Borne et al. 2002

Borne et al. @JdRadio 2002, Netter.



✓ Third Fibularis

The only proper evertor



Bony stability

• Posterior muscles contractions role+++ (LFH + TP)

Closed pack

Kapandji
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What is Chronic Ankle

Instability?

… and what is Ankle Sprain?



Ankle sprains specificity:

Epidemiology & recurrences
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A piece of data…

16

6500… 

2,400,000

1/2

Lateral ankle sprains per day in France

Lateral ankle sprain … no show

Lateral ankle sprains per day= 1/10,000 pax

30 à 40x > ACL

Lateral ankle sprains per year in France
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We miss a lot of patients/cases!!!

Rate of recurrence: 40-70% (Yeung et al., 1994; Gerber et al., 1998; IAC 2016)

We do not treat early enough the others!!!

RECURRENCE+++
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RECURRENCE → Chronique ankle instability



Mechanical or functional causes of CAI?

Hertel et al. (2002)
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Chronic ankle instability: … 25%, 50%, … 70% … after initial sprain

RECURRENCE → Chronique ankle instability
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Chronic ankle instability → Osteoarthritis

70%-80% post traumatic OA…

… younger

→ Sprains = 15 à 20% of future OA at the ankle



Gribble et al. BJSM 2013



Lateral Ankle Sprain

Recurrence

Chronic Ankle Instability

Osteo Arthritis

The catastrophic cascade 
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Jay Hertel

Journal of Athletic

Training 

2019

Multi-

factorial



Lateral Ankle Sprain

Recurrence

Chronic Ankle Instability

Osteo Arthritis

The catastrophic cascade 



Hubbard-Turner @JAT 2019

Who comes?

« 64% of participants did not seek
medical treatment after their LAS »



Multifactorial 
so each factor or parameter 

must be assessed

1.Clinical examination



ROAST (2019) : 
Rehabilitation Oriented ASsesmenT

• Assess and quantify the deficits contributing to the cascade: sprain - recurrence – CAI – osteoarthritis

• Enable rehabilitation to be directed according to the deficits found: "à la carte rehabilitation".

Delahunt et al. (2019)



ROAST (2019)

Assessments

Relationships

with CAI

Best tests

Delahunt et al. (2019)



Courtoisie Picot B.

Proprioceptive deficit
(De Noronha 2013, Kobayashi 

2016)

Evertors weakness
(Kobayashi 2016, Terrier et al. 2016)

Limitation DF ROM
(Pope 1998, De Noronha 2006, Kobayashi 

2013)

Static postural stabilty

alteration
(McKeon et al. 2008, 

Hertel et al. 2008)

Dynamic postural stabilty

alteration
(Suda et al. 2009)

Hip abductors weakness
(Lee et Powers 2013)

Fibularis reaction time
(Hoch et al. 2014)

Sprain medical history
(McGuine 2006, DeNoronha 2012) 

RECURRENCE

INSTABILITY



Multifactorial, 
meaning that each factor or 

parameter has to be addressed

2.Treatement



- L’amplitude de flexion dorsale doit absolument être recouvrée afin d’éviter les compensations à long terme.

Quelques notions importantes… et trop souvent méconnues

- Les éverseurs doivent absolument être testés quantitativement (dynamomètre à main) et renforcés (en analytique et en fonctionnel) si besoin.

Les autres muscles du pied et de la cheville (les inverseurs ni les muscles intrinsèques du pied notamment) ne doivent pas être oubliés.

- Exercises aimed at the skill of static/dynamic postural balance should preferably be practised on stable ground (or at least with very little 

instability) and in unipodal support as soon as possible, but with strong perturbations applied to the upper body or contralateral side. This is 

important in order to encourage distal (foot/ankle) rather than proximal (lumbopelvic-femoral) loading.

- Walking gait can be filmed from the back and in slow motion, or better still, assessed on an instrumented treadmill if possible, in order to 

identify any movement of the step exclusively on the lateral edge of the foot (without pronation). This indicates a lack of activation of the 

fibular muscles, which can be corrected by specific rehabilitation of these muscles.



Multifactorial, 

so each factor or parameter must be 
treated...... until full return to play.

3.RTP



Ardern et al. @BJSM 2016



Ardern et al. @BJSM 2016



DELPHI PROCESS INTERNATIONAL

RTP criteria following lateral ankle sprain

Smith et al., 2020



Article Smith PAASS
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Conclusions

❑ Chronic ankle instability is collateral damage:

• trivialisation of lateral ankle sprains 

• combined with botched or stereotyped assessments and treatments. 

❑ These failures cost our patients and our healthcare systems dearly. 

❑ At present, the scientific literature provides all the information needed for proper management of these 

conditions, thanks in particular to the work of the International Ankle Consortium.



Understanding the extent of the problem

Valderrabano et al. @AJSM 2006, Gribble et al. @BJSM 2016

First LAS

Recurrences (30-70%)

CAI(40%)

OA(15-20%)
70%-80% are post traumatic



Who is who?

B Picot-SFMKS- ST ETIENNE-2018

Healthy Instable« Coper »



Who is who?

• Frequent « giving way » 
• Instability feeling
• Frequent LAS with or without mechanical

instability
• Pain and loss of function
• Limititiona in former sport activities

30%-70% of patients with former LAS
((Hertel et al. 2002, Anandacoomarasamy et al. 2005, 
Hershkovich et al. 2015)

Sportif instable

• No history of LAS

« Indivuals with no history of 
Lateral Ankle Sprain (LAS) » (Hertel 
et al. 2002)

Healthy

• First LAS « serious » or « severe »
• RTP without instability
• (> 12 mois)
• Minimal or no functional impairments

“individuals who have suffered an LAS but failed 
to develop CAI” (Wikstrom et al. 2013)

Sportif « coper »

Hertel et Corbett @JAT,2019



CAIT

Geerinck et al. @FAS,2019

ICC si score <24







Which differences?

Wikstrom et al. @SMed 2013



The primary objective of rehabilitation is...

TO AVOID RECURRENCE



➔ The first step in secondary prevention

Initial clinical examination

is crucial



Delahunt et al. @BJSM 2018

“How best can clinicians undertake a clinical assessment of acute lateral ankle sprain, if the primary 

aim is to prevent the development of lateral ankle sprain recurrence ?” 



“Establishing the mechanism of injury is advocated as it can give clinicians […] what 
tissues should be prioritised during clinical assessment »

Why should we care about the mechanism?

Delahunt et al. @BJSM 2018



“previously suggested [Vitale et al. 1988] injury mechanism, which was a talocrural joint 
plantar flexion with the subtalar joint adducting and inverting may not be the only possible 
mechanism” (Purevsuren et al. 2018)

“The typical mechanism of injury is one of inversion plantar flexion and internal rotation”

What’s new for 30 years?

O Donoghue 1970, Mack 1975, Fiorana 1976, Garrick 1977



Mckeon M et al. @JAT 2019, Fong et al.@AJSM 2009

The injury mechanism has been theorized to take place in as little as 40 milliseconds and move through an arc of 

motion greater than 700°/s



• Lateral deviation of 
the centre of 
pressure after 
100ms

 Lateral rotation of 
the rear foot

=> High-risk situation + 
increased lever arm

LAS in the Lab…

Fong et al.2009



Video analysis

• MBIM (Model Based Image Matching)

3D analysis of human movements 

from uncalibrated cameras

Mok et Fong 2011, Krosshaug et Bahr 2005



Inciting event ?

CNS 

Delahunt & Remus @JAT, 2019



Etablir la présence d’une ICC

Hertel & Corbett @JAT 2019



Etablir la présence d’une ICC

Hertel & Corbett @JAT 2019



Inciting event…!!

Panagiotakis et al. @BJSM 2017, Skazalski et al. @JSMS 2017



“dorsiflexion and external rotation with a firmly planted foot is most commonly 
described.” (Sman et al. 2013)

Lesion in « open book » with injury at Ant TiFib Lig
(Lin et al. 2006, Sman et al. 2013, Van Djick et al. 2016)

Special case: syndesmosis



dorsiflexion and external rotation with a firmly planted foot is most commonly described.

Injury predominance at the anterior compartment +++

Delahunt et al. @BJSM 2018, Lin et al. 2006, Brukner P, Kahn K. @Clinical sports medicine.2007

Injury mechanism



Special case… Syndesmosis

✓ Crucial: Anamnesis and Observation!

Clinical examination of Deltoid Ligt +++

Lin et al. 2006



Concretely

• What are the implications for the practitioner?



➢ Medial Rotation + Inversion => ATFL + CFL cervical Ligament

Hand-Basket-Foot-tennis
« Non contact injury » during cut-off

Golano et al. @KSTA 2010

Concretely



➢ Inversion => CFL + Sub Talar

Volley landing on a foot

Golano et al. @KSTA 2010

Concretely



➢ Forced plantar flexion => Anterior capsula + Collat Med Lig + Lisfranc

Football:
- Anterior injury of collateral ligaments + capsula

Andersen et al. 2004, Golano et al. @KSTA 2010

Concretely



➢ Lateral Rotation and/or dorsal flexion => Syndesmosis (AntTiFib Ligt)

- Foot anchored to the ground and rotation of the tibia in a closed chain.

Golano et al. @KSTA 2010

Concretely



Mechanisms of injury

- Understanding injury amplitudes

- High angular speeds > 600°/s

- Between 90 and 180ms depending on running speed

➢ Few or no plantar Flexion

Conclusion practical implications

Clinical examination: 
- Importance of questioning and observation of the mechanism of injury 

(Garrick et al. 1977) 

- Clinical tests close to the mechanism of injury! (Delahunt et al. 2018)



Kinematic and kinetic analysis:

- Impairment of the whole lower limb

- The problem seems to begin before the foot contacts the ground

➢ Lateral shift of plantar pressure distribution (CAI+++) (Morrison et al. 2010)

Conclusion

In Rehabilitation:
- The rehabilitation of chronic ankle instability could be conceived in a context of motor 

relearning.
- It seems important to develop the feed forward system of the whole lower limb during 

sensory-motor rehabilitation and to prevent recurrences (Terada et al. 2015).
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