
5/06/2020

1

Presented By
Paul Graham

FOUNDATIONS

Presented By

Paul Graham

B.App.Sc.(Pod.) F.A.A.P.S.M.

1998

Copyright © Paul Graham 2020



5/06/2020

2

2020

Copyright © Paul Graham 2020

All about perspective

Copyright © Paul Graham 2020

All about perspective
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Differences in:
• Opinion
• Descriptive language of conditions
• Diagnostic methods
• Treatment options
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Forces we live with daily

Gravity Ground Reaction Force
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How they are transmitted

Supported by 
connective tissues

Forces mediated 
through skeleton
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Asymmetry

Can be part of our structure 
Almost everyone has some.....

 Effects where forces occur and how 
the body functions
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Obvious asymmetry which will affect 
function and plantar pressure:

• Scoliosis

• Genu Valgum or Genu varum

• Internally or externally rotated lower legs

• Leg length difference

• High arch or low arched feet

Asymmetry

Skeletal Asymmetry
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What is the extremes of Foot Structure?
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Pes Planus

What do you call a Pes Cavus with hypermobile joints 
that becomes a Pes Planus on Wt. bearing?

Normal Foot (Supposedly)Pes Cavus
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Components of a TEV

Copyright © Paul Graham 2019

Forefoot Equinus Metatarsus Adductus Rearfoot Varus

How do we define foot structure?
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Talipes Equinovarus Talipes Calcaneovalgus

Normal Neutral Structure
Extreme TEV Extreme TCV

Force pathways and Asymmetry

Representing  
Force or 
primary 

loading from 
Gravity

Representing  
Ground 

Reaction 
Force

(Equal amount)
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Force pathways and Asymmetry

Normal Structure
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++ External Rotation

MEDIAL LOADING

• Genu Valgum

• Excessive Ext tibial torsion

• Medial subtalar joint Axis

• Short 1st met

• Hypermobile joints 
(lack of resistance to GRF)

Force pathways and Asymmetry
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Excessive external tibial torsion in 
both legs; Left more so than Right

note the internal rotation of the 
femoral segment in the left leg

This is a common compensation for 
Excessive external tibial torsion

Force pathways and Asymmetry

Normal Structure
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Internal Rotation

LATERAL LOADING

• Tibial varum

• Internal tibial torsion

• ‘High Arch’ Structure
• Metatarsus Adductus
• Forefoot Equinus
• Rearfoot Varus

• Plantarflexed 1st met



5/06/2020

7

Force pathways and Asymmetry
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Internal tibial torsion in the Right leg

Internal rotation of the Femur on the 
hip is a common compensation 
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Less obvious asymmetry which will affect 
function and plantar pressure:

• Neuromuscular tone

• Neurological function

• Origin and/or insertion of muscles

• Axis of the joints

Don’t forget the HIDDEN Asymmetry

Add to this our Life Experience

• Being overweight
• Footwear
• Medical conditions
• Previous injury 
• Surgical Outcomes

• Current Episode of Pain
• Pregnancy
• Age
• Work Habits
• Over Training
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Current Episode of Pain
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Pregnancy
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Age
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Work Habits
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Over Training
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Some Footwear Styles
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Being somewhat 
overweight…
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Congenital Medical Conditions 
(Eg Osteoporosis)
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Previous Injuries
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Surgical Outcomes
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How we compensate

 Neural direction and management

• From postural and peripheral Inputs 

 Using:

• Muscle Strength
• Connective tissue elasticity
• Joint Mobility
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Postural Inputs
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Muscle Strength and Function
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Connective Tissues in ‘Tensegrity’

Stretch Shortening Cycle
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Joint Mobility
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Clinical signs of lack of Compensation

 Clumsy gait, “Oh, I'm just clumsy”

 Abductory twist after heel lift

 Side to side gait

 Kangaroo gait in growth spurts

 Gait becomes ‘strange’ when patient runs or is fatigued
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The MAIN Compensatory movement
of the foot is PRONATION!

What then are we seeing in a weight bearing view?
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Why do people get injured?
Structural misplacement of force

Overloading of joints / soft tissues

Gait and postural adaptation

Further loading and dysfunction

Tissue failure and inflammation
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Risky behavior

Excess Pronation and 
medial weight bearing

Excess Supination and  lateral weight bearing
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What is the body’s response?

• Muscle dysfunction and trigger points

• Joint dysfunction (functional subluxation)

• Functional adaptation

• Joint wear & tear

• Structural adaptation

• Postural changes
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Trigger Point Animation
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Muscle dysfunction and trigger points

Reproduced from Triggerpoints.net
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Joint dysfunction (functional subluxation)

!
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Pressure mapping of FhL
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Joint Changes as a response
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Pressure mapping of Hallux Limitus
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Joint Structural changes
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Joint Structural changes
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Postural Changes
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Pressure mapping of Leg Length Asymmetry
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Who is affected by these forces?

EVERYONE!
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What do we normally assess?

Dynamic weight bearing movement patterns

 Specific muscle and soft tissue function

 Specific joint range and quality of motion

Skeletal Structural relationship and alignments

How the above functions in gait

But does this tells us the whole story?
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Visual analysis
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Visual Plus Pressure analysis
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What can Pressure analysis tell us?

• We can objectively measure function:
(Objective Vs subjective visual gait analysis)

• We can see where the pressure is being applied, it’s 
intensity and it’s timings

• We can see where there are pressure areas to avoid 
on-loading these structures (if we offload areas, we 
on-load this pressure elsewhere)
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What can Pressure analysis tell us?

Easily see asymmetries between feet and leg function

Helps us understand function in abnormal feet 
(significant joint deterioration)

Easily and accurately compare the outcome of treatment 
strategies
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What are we analysing?

• Horizontal or Shear force
• Vertical or Pressure

Copyright © Paul Graham 2019

What does Pressure mapping show?
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• Shows loading 
information

• Shows 
asymmetry

• Enables 
comparison

What does a Pressure Vs Time Graph show?

50% of cycle

FORCE

TIME

• Shows timing and symmetry of 
loading in the rearfoot, midfoot 
and forefoot.

• Also timing left to right & 
proximal to distal.

• Function of the knee, hip and 
pelvis
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What does the Centre of Pressure Trajectory show?

Ideal Trajectory

• Trajectory or pathway of body weight

• Efficiency and level of dysfunction

• Enables us to predict injury risk
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Thinking Time Now…..

Who would benefit from Plantar 
Pressure Analysis?

Potentially EVERYONE
But some people in particular…. 
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Children having significant growth phases

• How does this affect the body?

• What could pressure analysis 
tell you and how could it help?

• What could you do to assist? 
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What if you have an injury that still isn’t better?

• Why hasn’t the injury healed?

• What could pressure analysis 
tell you and how could it help?

• What could you do to assist? 
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People with a little too much joint motion

• How does this affect the body / foot?

• What could pressure analysis tell you 
and how could it help?

• What could you do to assist? 
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People with restricted joint motion

• How does this affect the foot?

• What could pressure analysis 
tell you and how could it help?

• What could you do to assist? 
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People with conditions placing their feet 
at high risk of injury

• How does this affect the foot?

• What could pressure analysis 
tell you and how could it help?

• What could you do to assist? 
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Older People with issues caused by age

• How does this affect the body?

• What could pressure analysis 
tell you and how could it help?

• What could you do to assist? 
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Thank you and Questions
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