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Hind Foot



Arches of Foot

-A to C is the Medial Arch or Longitudinal  

-B to C is the Lateral Arch 

-A to B is the Transverse Arch 



























Q Angle

Magee

Q Angle



Magee

Genu Valgus / Varus

 -Femur neck angle variance

- Pelvis Width



Magee

Femoral Anteversion / Winking Patella

Normal Excessive



Femoral Anteversion / Retroversion



Knee and Hip 
stabilization :

a balance of adductors 
and abductors

Kapandji

• Trendelenburg Gait



- Functional: Due to Muscle Weakness or Ligament Laxity of SI 
joint, ankle or foot. 

Leg length Asymmetry

 - Structural:  Anatomical shortening of one or more bones of 
the lower extremity   

- Compensations include; Spine, Pelvis and Lower extremity.  

- Center of gravity shift to short side associated with Scoliosis. 

- Symptoms can include foot, ankle, hip or low back pain. 

- Treatment includes; heel lifts starting at half the correction and  
progress slowly.

- Correct over pronation with Orthotics. 



Leg Length

Greater 
Trochanter

Illiac Crest

Glutial fold

KneeTibia v.s. Femur



Hip and Knee functional assessment

• Hyperpronation


• Pelvic Instability


• Trendelenburg (weak hip 
adductors)


• Valgus knee


- Single Leg Squat and Single Leg Lunge  

- Double Leg Squat

- 6 inch Step off

• Trunk Instability




 Foot Movements

SUPINATIONPRONATION



Running / Walking Gait     



Foot Biomechanics Gait     

Running/Walking 
1.  Heel Strike Phase; foot is dorsiflexed and heel lands in Supination at 4 degrees varum.  
2.  First half of Stance Phase; foot immediately pronates to absorb shock.  This causes ankle 
dorsiflexion, knee flexion and internal rotation of lower extremity. more shock absorbtion.  
3.  Second half of Stance Phase and Heel lift;  Foot begins to resupinate and starts to planter flex 
becoming more rigid in preparation of toe off.
4.  Toe Off;  Foot supinates, becoming a rigid platform as the ankle plantarflexes and the lower 
extremity externally rotates.    
 



Over Pronation / Hyperinversion

• Tarsal Tunnel Syndrome

• Low Back and SI Pain

• Hallux Valgus / Bunions

• Patella Tracking Dysfunction

• Medial knee pain (meniscus)

• Periformis Syndrome

Contributing Factors to Over Pronation

• Plantar Fascitis

• Neuroma

• Shin Splints

• Achilles Tendonitis

• Ligament Laxity / Hypermobility

• Tight Calf Muscles (affect all the same conditions above)

• Individual Biomechanics (bone structure)



Ligaments that control 
Pronation

• Deltoid Ligament

• Spring Ligament

• Short and Long 
Plantar Ligaments

• Plantar Fascia



Calais-Germain

Muscles that lift the Arch

Tibialis PosteriorTibialis Anterior

Plantar Flexion 
and Supination

Dorsi flexion and 
Supination



Kinetic Chain effects of Pronation / Supination

Supinated FootPronated Foot 



Over Pronated Foot / Sub Talar Eversion

Pes Planas / Flat Foot



Pes Cavus / Equine Foot

Supinated Foot



Windlass Mechanism













Calais-Germain

Summery of Muscle 
Movements of the Knee



Calais-Germain



Femoral Shaft Axis 9 Deg
Mechanical Axis

Vertical Axis

3 Degrees from 
Vertical 9 Degrees from Vertical

Mechanical Longitudinal axis of leg

Calais-Germain



Suggested Reading List:

The Key Muscles of Yoga by Ray Long MD                Bandhayoga

The Key Poses of Hatha Yoga by Ray Long MD.        Bandhayogq 

Anatomy of Movement by Calais-Germain            Eastland

Atlas of Human Anatomy by Frank Netter                    Novartis

The Physiology of the Joints by I.A. Kapandji              Churchill
                                                                                      Livingstone

Anatomy of Yoga by Paul Grillley                                 Pranamaya  


