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In recent years, a wealth of valuable research has been done into 
hip biomechanics. It is well known that the weakness of certain hip 
muscles, particularly the hip extensors, abductors and lateral rotators 
(such as Gluteus Maximus and Medius), and the tightness of other 
hip muscles, especially the hip flexors, adductors and medial rotators, 
predispose us to poor lower limb alignment, resulting in torsion at 
the hip, knee and ankle during loading. More detailed discussions 
of tensor fasciae latae/ITB issues appeared in the July and August 
editions of Ride.

Loading refers to the load sustained by joints and soft tissues during 
activity, such as running, step-downs or cycling. If we visualise the 
resultant torsion at the knee, it is like that childish prank where 
you jam your knee behind someone else’s knee from behind just 
as they are about to straighten it, throwing them off balance … but 
doing it with every step. Over time, the repetitive torsional stress 
results in a whole smorgasbord of injuries such as patella-femoral 
pain (underneath or below the kneecap), Iliotibial band syndrome 
(ITB), Achilles tendinopathy and stress fractures of the tibia (shins) to 
mention just a few. 

What about ankle biomechanics? Very little is ever written about 
this joint, but for normal alignment and normal gait we need at least  
10 degrees of ankle dorsiflexion, or upward flexion of the ankle. 
Much of this range is dependent on good calf muscle flexibility. Less 
than 10 degrees of flex here, and your body compensates in several 
ways. Either you develop pronation at the subtalar joint (the joint 
below the ankle, near the top of the foot, and/or you collapse your 
hip into adduction and internal rotation (also called valgus). I call this 
the computer-geek position; see picture below. 

Get to the source
The source of the problem is often different from the site of the pain. 
If your hip malalignment is compensation for a lack of ankle dorsiflexion, 
you can strengthen your hip muscles till the cows come home and 
it will make no difference. The solution would be to improve your 
dorsiflexion range of motion, so the hips don’t have to collapse inwards 

Abnormal alignment of the hip, 
knee, ankle and foot.

Normal alignment during  
a loading (step-down) task.

to compensate, especially during any loading activity. Only once 
the corrected position can be achieved and maintained is it worth 
strengthening the hip abductors, extensors and lateral rotators.

A cycling problem
This type of hip malalignment due to shortening of the calf muscles  
is common because the emphasis in the cycling action is on working 
the calf with the ankle pointed downwards (plantarflexion) as you pull 
upwards during the pedal stroke. Over time, this results in severely 
shortened calf muscles, causing torsional compensation and pain at 
the hip, knee and ankle as described above. Muscle imbalances need 
to be corrected to restore normal movement patterns, which not 
only reduce injury, but also improve performance.  
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Muscle imbalances need to be corrected not only to 
reduce injury, but also to improve performance

Measure the distance from your toes to the wall, when your heel is flat and 
your knee is just touching the wall. Normal length varies, but it ought to be 
at least 10 centimetres, and should be equal for both ankles. 
This is also a good stretching technique. Hold the stretch for 30-40 seconds 
and repeat three to four times daily. 

TesT your range

Try the step-down test in front of a mirror. Is your alignment correct?  
Is your hip in line with your knee and the centre of your foot? If not, 
stretch your calf as shown, and repeat the test. If your alignment  
improves, then you know that a loss of dorsiflexion is negatively affecting 
your alignment.
Note: For both tests, there should be no pain at the front of the ankle.  
If there is, the restriction could be from the joint (talocrural), and a visit  
to a physio with knowledge of posterior ankle glides or mobilisations  
is recommended.

The best calf stretch is done with a decline board. Angled at 25 degrees,  
it’s a fantastic way to improve your dorsiflexion range of motion and  
there is no pressure on the ankle joint at the front. 
If you stand on the decline board and your heel does not touch the 
surface, you know that you have a severe ankle equinus. Visit www.groovi-
movements.co.za for more information and downloads on the decline board 
and how to use it. Give it a go – you might be amazed how something so 
simple can free up your leg movement during cycling and running and 
reduce all those irritating painful joint and muscle niggles.

Your ankles matter
reduced flexibility in cyclists predisposes to hip and knee injuries. 

by Tanya Bell-Jenje (MSc physio)
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Superior gemellus
Obturator internus

Inferior gemellus
Quadratus femoris

Biceps femoris, long head

Biceps femoris,  
short head

Tibialis posterior

Flexor
Digitorum longus

Peroneus longus

Peroneus brevis

Gluteus medius
Gluteus maximus
Tensor fasciae latae

Adductor magnus
Fascia lata, iliotibial tract
Gracilis
Semitendinosus
Biceps femoris, 
long head
Semimembranosus

Biceps femoralis, short head
Sartorius

Gastrocnemius, 
medial head

Soleus

Peroneus brevis


