
SUSPENSION OPTIONS 

AND ALIGNMENT 



• Suspension options

• Considerations when choosing suspension

• Axillary componentry 

• Alignment 

• Bench

• TT static and dynamic

• TF static and dynamic

AGENDA



CONSIDERATIONS WHEN 

CHOOSING SUSPENSION



• Activities

• Mental acuity

• Hand strength/dexterity

• Clearance 

• Limb 

• Alignment 

CONSIDERATIONS



SUSPENSION OPTIONS



• Locks and lanyards

• Suction

• Elevated vacuum

SUSPENSION OPTIONS



• Pin

• Pull-in

• Lanyard

• KISS system

LOCKING LINER OPTIONS 



• Styles

• Advantages/disadvantages

• Considerations

PIN



• Shuttle or ratchet

• Used with shuttle locks  

• Clutch or geared 

• Smooth 

PIN TYPES



• Simple

• Donning and doffing

• Feedback

• No knee sleeves

• Variety

• Volume management control

ADVANTAGES



• Pistoning 

• Pin alignment

• Mechanical failures

• Noises

• Cost

DISADVANTAGES

• Build height

• Donning and doffing

• Fabrication

• Alignment

• Rotation control 



• Lanyards

PULL-IN

• KISS



• Donning

• Rotation control 

• Build height

• Alignment flexibility

• Secure

• Minimizes pistoning

• Transfemoral applications 

ADVANTAGES



• Dexterity and strength

• Less cosmetic

DISADVANTAGES



• Passive suction

• Active suction

CUSHION LINER OPTIONS



PASSIVE VACUUM



• Seal-In liners

• Sleeves

• Expulsion valves 

PASSIVE VACUUM OPTIONS



• Simple

• Clearance

• Proprioception

• Reduced pistoning 

• Limb health

ADVANTAGES



• Sleeves

• Lubricants

• Volume fluctuations

DISADVANTAGES



ACTIVE VACUUM



• Electrical

• Mechanical 

TYPES



• Suspension

• Better control

• Better gait

• Lower energy consumption

• Limb health

• Volume control 

• Reduced movement

• Pistoning

• Rotation

ADVANTAGES



• Socket fit significantly impacted the amount of total motion (p=5.3e-7)

• Near significant for pistoning motion (p=0.06)

• Significant for horizontal motion (p=0.01)

GLOBAL FIT CHANGES: INDUCTIVE SENSOR RESULTS
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• Weight 

• Noise

• Clearance

• Volume fluctuations

• Expensive

• Reliability

• Must be recharged 

• Sleeves/seals

DISADVANTAGES



AXILIARY COMPONENTRY 



• Plates

ACCESSORIES

• Pyramids



ALIGNMENT CONSIDERATIONS



• Even weight distribution

• Smooth gait 

• Less energy usage 

• Realistic appearance

ALIGNMENT GOALS



• Evaluation

• Position of the residual limb

• Static fitting

• Bench

• Static

• Dynamic

ALIGNMENT STEPS



• Mark the natural position of the limb

• Anterior 

• Lateral

• Positioning of components

EVALUATION



• Neutral alignment: all the alignment set screws in neutral

• Contractures

• Done before the first fitting onto the patient

• Stable 

• Pylon is vertical 

• Socket 

• 5 degrees of flexion

• 5 degrees of adduction

• Refer to manufacturers’ recommendations 

BENCH ALIGNMENT 



• Stand and balance

• Ease of standing

• Height

• Comfort

• High pressure areas

• Trimlines   

STATIC ALIGNMENT



TT STATIC













TF STATIC











• Evaluation of the user gait

• Knee is extended at heel strike

• Knee is flexed between heel strike and foot flat

• Knee is extended after mid-stance

• Socket comfort

• Trim lines

• High pressure areas 

DYMANIC ALIGNMENT



TT DYNAMIC











TF DYNAMIC
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