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Ankle Distortion: Bone Fracture?

ÅAnkle distortion: inversion or eversion trauma

Å10% emergency room admissions

Å85% LCL ligament lesion

ÅRadiograph: 15% fracture

ïMalleolus med

ïMalleolus lat

ïMalleolus tert

ïMT-V

ïTalus: neck, OLT

ïOs trigonum



Classification: Weber and Lauge-Hansen

Weber The higher the level 

the more chance for

syndesmotic rupture and 

instability

The system by Lauge-Hansen

(1950) is based on the position

of the foot at the time of injury

and the direction of the force

on the talus with respect to the 

leg resulting in basic fracture-

types. It gives more insight in 

the trauma mechanism and 

associated injuries

US

MR
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Figure 1 Weber A



Figure 1 Weber B



Figure 1 Weber C



Figure 1 Supination Adduction
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Figure 1 Supination Exorotation
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Figure 1 Pronation Abduction
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Figure 1 Pronation Exorotation
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Supination-Adduction

ÅStage 1: 

ïTransverse fracture of lateral malleolus, at or 

below the level of anterior talo-fibular ligament 

or a

tear of LCL structures with the anterior 

talofibular ligament disrupted most often and 

frequently the calcaneofibular ligament also 

being torn. 

ÅStage 2: 

ïOblique fracture of medial malleolus. 



Supination-External (Eversion) Rotation

ÅStage 1: Rupture of anterior inferior tibiofibular

ligament.

Stage 2: Oblique fracture or spiral fracture of the 

lateral malleolus.

Stage 3: Rupture of post tibiofibular ligament or 

fracture of posterior malleolus of tibia.

Stage 4: Transverse (sometimes oblique) fracture 

of Tibial malleolus. 

Å40% - 70% of all ankle fractures. 



Pronation-Abduction

ÅStage 1: Rupture of the deltoid ligament or 

transverse fracture of the medial malleolus.

Stage 2: Rupture of the anterior and posterior 

inferior tibiotalofibular ligaments or bony avulsion.

Stage 3: Oblique fracture of the fibula at the level 

of the syndesmosis.

ÅLess than 5% of ankle fractures.



Pronation-Eversion

ÅStage 1: Rupture of the deltoid ligament or 

transverse fracture of the medial malleolus.

Stage 2: Rupture of the anterior nferior

tibiotalofibular ligaments or bony avulsion.

Stage 3: Spiral/Oblique fracture of the fibula above 

the level of the syndesmosis.

Stage 4: Rupture of the posterior inferior tibiofibular

ligament or fracture of the posterior malleolus.



Pronation-Dorsiflexion

ÅStage 1: Fracture of the medial malleolus.

Stage 2: Fracture of the anterior lip of the tibial. 

Stage 3: Fracture of the supramalleolar aspect of 

the fibula

Stage 4: Rupture of the posterior inferior tibiofibular

ligament or fracture of the posterior malleolus.



Confident Radiographic Diagnosis

ÅDisplaced fractures:

ïMedial malleolus

ïLateral malleolus

ïMalleolus tertius

ïMetatarsal bone V

ïTalar neck

ïOLT

ÅSyndesmosis grade III sprain

ÅLauge Hansen: associated ligament lesions



Ankle Distortion: Bone Fracture?

ÅAnkle distortion: inversion or eversion trauma

Å10% emergency room admissions

Å85% LCL ligament lesion

ÅRadiograph: 15% fracture

ÅOttawa rules (1992): 

ïClinical decision rules for the use of radiography

ïLow rate of false negatives

ï35% less radiographs

Stiell IG et al.  A study to develop clinical decision rules for the use of radiography in acute 

ankle injuries. Ann Emerg Med. 1992 Apr;21(4):384-90. 



Ottawa Ankle and Foot Rules



Failed Radiographic Diagnosis

ÅNon displaced fractures

ÅSyndesmosis sprain grade

I or II

ÅSome ligament lesions

ÅLig deltoideum

ÅLCL: ATFL ïCFL

ÅLig calcaneocuboidale

dorsale, bifurcatum

ïSubtalar instability

ÅRetinaculum per. sup.



Failed Radiographic Diagnosis

Questions??

ÅFrequency

ÅSignificance

ÅDiagnostic management implications

ÅTherapeutic management implications

Litterature



Non Displaced Fractures

ÅThirty-nine % of the ankle and midfoot fractures in 

ankle distortions could be missed

ÅMissed fractures, which were not diagnosed with 

plain radiographs obtained for ankle distortion, but 

were visualised with MRI or CT

Acta Orthop Traumatol Turc. 2010 September-October;44(5):392-396. doi: 10.3944/AOTT.2010.2328.

Missed talar neck fractures in ankle distortions.
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Talar Neck Fractures

Å71.4%  distortions re-evaluated one week later, 

declared that symptoms were relieved

Å0.4% had edema around the ankle, difficulty to 

bear weight, and local tenderness above the 

anterior talofibular ligament (ATFL) while ankle was 

held in plantar flexion and internal rotation

Acta Orthop Traumatol Turc. 2010 September-October;44(5):392-396. doi: 10.3944/AOTT.2010.2328.

Missed talar neck fractures in ankle distortions.

Rodop O, MahiroĵullarēM, Akyüz M, Sönmez G, Turgut H, KuĸkucuM.
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Talar Neck Fractures

Å2% of foot fractures

ÅPain and swelling at talocrural joint

ÅMechanism

ïSudden dorsiflexion of the ankle (motorcycle 

accidents

ïAbrupt inversion of the ankle excessive force 

implied to talar neck by medial malleolus

ÅDiagnosis: MRI (CT)



Male SW

Complex Sagittal-coronal Talus Fracture



Talar Neck Fractures

Hawkins Classification Predicting AVN

ÅType I: undisplaced

ÅType II: displaced with subluxation or dislocation of 

the subtalar joint. Normal ankle joint

ÅType III: displaced at ankle and subtalar joint

ÅType IV: type III with talonavicular subluxation or

dislocation



Inversion Trauma Prospective Study 3T MRI

Å38 Patients, no fractures and no syndemosis

lesions on radiographs

ïLigament lesion: 63%

ÅLCL: 92%

ïATFL: 54,5%, ATFL-FCL: 41%, Three lig: 4.5%

ÅMCL: 8%

ÅSyndesmosis: 8%

ïBone bruise: 8% (talus lat, calcaneus, med mal)

ïOLT: 8% (medial talus)

ïFracture: 4% (tibia posterior mal tertius)

ïJoint effusion: 100%

Langner I et al, Skeletal Radiol 2011;40:423-430



Significance?

ÅNo return to sports activities after 12 months

ïTalar dome lesions

Å(Osteo)chondral lesion of the talus: OLT

ïComplete CFL: ankle and subtalar joint 

stabiliser

ÅSubtalar instability

Å(ATFL: ankle joint ligament)

Langner I et al, Skeletal Radiol 2011;40:423-430



Talar Dome Fractures

ÅLateral talus lesion: 

ïinversion or inversion-flexion trauma

ÅMedial talus lesion: 

ïeversion-plantar flexion trauma

ïnot related to acute trauma



Male SE °480809 

OLT Grade III



Male VY °931124 

OLT Grade IV



Female, MD °540213 

OLT Grade IV, cartilaginous loose body



OLT Grade III



Failed Radiographic Diagnosis

ÅNon displaced fractures

ÅSyndesmosis sprain grade

I or II

ÅSome ligament lesions

ÅLig deltoideum

ÅLCL: ATFL ïCFL

ÅLig calcaneocuboidale

dorsale, bifurcatum

ïSubtalar instability

ÅRetinaculum per. sup.



fibula

tibia

Anterior Inferior Tibiofibular Ligament

US



A I T F L

US



Anterior Inferior Tibiofibulair Ligament

Å Normal Å Grade 3: Full Thickness

US

MR



Male SK °600916 

MRI malleolus tertius fracture

tear anterior inferior tibiofibular ligament



Male SK °600916 

MRI malleolus tertius fracture

tear anterior inferior tibiofibular ligament



Anterior Inferior Tibiofibular Ligament Old Sprain
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Failed Radiographic Diagnosis

ÅNon displaced fractures

ÅSyndesmosis sprain grade

I or II

ÅSome ligament lesions

ÅLig deltoideum

ÅLCL: ATFL ïCFL

ÅLig calcaneocuboidale

dorsale, bifurcatum

ïSubtalar instability

ÅRetinaculum per. sup.



Ligamentum Deltoideum Ant, Mid

Tibionav, Tibiotal

Tibiocalc, Tibiotal

US



Ligamentum Deltoideum Tear Grade III

US

MR



Failed Radiographic Diagnosis

ÅNon displaced fractures

ÅSyndesmosis sprain grade

I or II

ÅSome ligament lesions

ÅLig deltoideum

ÅLCL: ATFL ïCFL

ÅLig calcaneocuboidale

dorsale, bifurcatum

ïSubtalar instability

ÅRetinaculum per. sup.



Fib Calc Lig

US



Fib Calc Lig Test



Figure 1
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Peroneal Tendon Lesions

ÅGrade 3 CFL lesion: Abrasion of peroneus brevis
tendon from the calcaneo fibular ligament (CFL)

ïPredisposing in the development of longitudinal

tears of the peroneus brevis tendon

US

MR



Male BB MRI Tenovaginitis peroneus with

longitudinal split peroneus brevis



Male EA °521027 MRI 

Peroneus Brevis Tendon Tear

ÅBrevis:

ÅLongus:

ÅFib Calc lig:   


