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Syndesmosis 
Start to Finish 

* What do I DO?

Syndesmosis Anatomy
• Anterior-Inferior tibiofibular ligament (AITFL)
 35% stability, Sectioning- 4mm

• Interosseous ligament (IOL)
 22% stability, Sectioning- 1cm with AIFTFL

• Interosseous Membrane

• Posterior-inferior tibiofibular ligament (PITFLT)
 44% stability

• Inferior transverse ligament

• **Deltoid ligament contributes to syndesmotic stability
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• Interosseous Membrane

• AITFL
• Proximal Ass. Band
• Primary Bands
• Distal Ass. (Bassett)

• Anterior Talofibular
Ligament

• Calcaneofibular
Ligament

• Posterior-Inferior Tibiofibular 
Ligament
• Volkmann Tubercle

• Posterior Talofibular Ligament

• Peroneal Groove
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Wagstaffe tubercle serves as anatomic anchor point

Peroneal artery 
supplied the 
perforating branch 
that supplied the 
syndesmosis
- 3cm prox. joint
- 63%
- Injury results in 

loss of the primary 
blood supply to 
anterior ligaments

Mechanism of Injury
• Classis syndesmosis injuries occur when the foot is subjected to an 

external rotation force while in a dorsiflexed position.
 Maisonneuve fracture
 Extreme ankle dorsiflexion-talus geometry 

• High-Grade injury to the syndesmosis was typically associate with 
minimally traumatized lateral ankle ligaments. 
 (Uys Am J Sports Med 2001)

• Lateral ankle sprains have a 17% rate of concurrent low-high grade 
syndesmosis  injury   
 (de Cesar et. al Foot Ankle Int 2011)
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Diagnosis 
• History 
 Fell in a hole
 Worse walking up hills, pivoting 

• Stand and Walk
 Single and Double leg heel raise

• Pain- Anterolaterally at the level of the joint
 There is a strong correlation between the distance of tenderness up the tibia and 

the length of time taken to return to sport (Nussbaum et al, 2001)

• Squeeze test- knee bent 90deg, compress tib/fib superior to the 
midpoint of the calf

Dorsiflexion External 
Rotation Stress Test

- Dorsiflexion then External rotation of 
the foot and ankle relative to the tibia
- Can also have pt stand and rotate

- Pain is a positive test

- Only test with high intra-rater and 
inter-rater reliability

- No single test has been found to have 
high diagnostic accuracy
(Br J Sports Med 2013)

Crossed-leg 
Test

- Instruct the pt to place the 
injured leg across the 
kneecap of the opposite leg, 
with the pivot point at the 
junction of the middle and 
distal thirds of the tibia.

- Pain reproduced with gentle 
force on the medial knee 
indicates a positive test
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Stabilization 
Test

- Tightly tape the leg 
just above the ankle 
in order to stabilize 
the syndesmosis

- Positive test- if toe 
raises, walking, 
and/or jumping are
less painful after 
taping

High Ankle Sprain and 
Syndesmosis Injuries in 
Athletes.
Ned Amendola JAAOS 
2015 23:661-673

Fibular 
Translation Test

- Grasp the Fibula and 
translate in the 
Sagittal plane
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Radiographic Evaluation
• Standard Weight-bearing 
 Ankle
 Tib/Fib- remember Maisonneuve Injury
 Gravity Stress
 Optional 

• MRI
 Sensitivity(100%), Specificity (93%), accuracy (96%)
 JBJS Br 2003

Syndesmosis indicators:

- Increased tibiofibular clear space
- Medial border of the fibula and the lateral 

border of the posterior tibia at the 
incisura

- 1 cm prox. to joint line
- < 6mm (A/p and Mortise)

- Decreased tibiofibular overlap
- Overlap of the lateral malleolus and 

anterior tibial tubercle
- >6mm A/P
- >1mm mortice

- Increased medial clear space
- Should be equal to superior clear space, 

not greater than 4mm

- Usefulness of plain films for the diagnosis of 
syndesmosis injury is limited ( CORR 2004)

Comparison of Manual and Gravity Stress Radiographs for the 
Evaluation of Supination-External Rotation Fibular Fractures
J. Brian Gill, MD, MBA; Timothy Risko, MD; Viorel Raducan, 
MD; J. Speight Grimes, MD; Robert C. Schutt Jr., MD
J Bone Joint Surg Am, 2007 May; 89 (5): 994 -999 . 

Conclusions: The gravity stress radiograph 
is equivalent to the manual stress 
radiograph for determining deltoid ligament 
injury in association with an isolated distal 
fibular fracture, and thus it can be used to 
determine ankle stability in patients who 
present with an isolated distal fibular 
fracture.

Level of Evidence: Diagnostic Level I.

Medial clear space should not exceed 4mm
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Lambda 
Sign

Fluid making 
a contiguous 
signal from 
the mortise 
into the 
syndesmosis 

LTC Paul Ryan
FAI 2014
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4.5mm Shaver in the 
Syndesmosis

- Remember 
sectioning the 
AITFL=4mm 

- Why to perform an 
Arthroscopy

- 75% of syndesmosis 
injuries had traumatic 
lesions

- Journal of Arthroscopy 
(Ferkel)
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Medial Gutter

Medial Talus

Partial Deltoid 
Disruption



7/23/2018

11



7/23/2018

12



7/23/2018

13

Maisonneuve Fracture

Fell from 20,000 ft !
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Notice the absent, torn AITFL                       Mercedes Sign: Anatomic Reduction

Drop your hand 
approximately 
30deg

Drill parallel to the 
joint line
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Clamp position 
was defined as 
applying clamps 
on the lateral 
malleolar ridge of 
the fibula and the 
center of the 
anteroposterior 
width on the tibia 
10mm above the 
joint line

* Forceps Reduction of the Syndesmosis in Rotational ankle Fractures Phisitkul, Marsh. JBJS 2012

Normal syndesmosis allows for 2-5 degrees of external rotation
Translates 1-3mm posteriorly
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Weeks 0-2:

- Splint NWB

- ASA 81mg BID (5,600ft)

Weeks 2-4:
‐ CAM boot, Foot Flat weight bearing 
‐ Active ankle range of motion 5- 10 times daily out of boot
‐ Calf pumping
‐ Alphabet rotations, write the alphabet with your foot, motioning 

each letter in the air, twice daily or more
‐ Ice as needed (20 minute intervals)
‐ Compressive stocking

‐ Pain/swelling/DVT
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Weeks 4 – 6:
‐ CAM Boot 50% WB

‐ Stationary bike (recumbent) daily IN or Out of Boot (start slow and 
easy)

‐ Theraband gradually increase reps (minimal resistance)

‐ Gentle water(pool) range of motion, non-weight bearing

‐ Underwater treadmill (IRONHORSE GYM), Chest deep water

Joint Forces and Torques 
when walking in shallow 
Water
Vol 44, Issue 6, April 
2011  pg 1170-1175

The observed subjects' apparent weight in water was 
about 35% of their weight on land and they were about 2.7 
times slower when walking in water. When the subjects 
walked in water compared with walking on land, there 
were no differences in the angular displacements but 
there was a significant reduction in the joint torques which 
was related to the water's depth. The greatest reduction 
was observed for the ankle and then the knee and no 
reduction was observed for the hip. All joint powers were 
significantly reduced in water. The compressive and shear 
joint forces were on average about three times lower 
during walking in water than on land. These quantitative 
results substantiate the use of water as a safe 
environment for practicing low-impact exercises, 
particularly walking.
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Proprioception/ Balance/ 
Intrinsic 

Pool Therapy
- Drastically under utilized by my 

patients
- Phase I
- Phase II

- Sometimes you have to “Trust by 
Verify”
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Weeks 6 – 8:
‐ Continue appropriate previous exercises 

o Week 6 100% you should be Full WB in boot
o Discontinue Crutches/Boot when you feel stable at 100%
 Transition to ankle lace up brace

o Night splint

Week 8:
- Treadmill – Walking progression program 

- Ankle lace up brace
o Increase time then speed
 20 minutes 3 times per week without pain then try to jog
 Progression is on treadmill, avoid uneven surfaces 

Weightbearing Advancement
- Underwater Treadmill at 3 wks, chest level water (Iron Horse Gym)
- Ultra G
- Curve, Standard Flat treadmill, Then Outside on flat ground

 30% more work
Works quads more 

than hamstrings
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Thanks for the opportunity to 
present
• Anybody Need a FOOT & ANKLE guy in 2020??? Lets 

Talk…


