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BRAIN AND SPINAL CORD INJURIES –

DIRECT FIRE AND INDIRECT FIRE
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LESION LOAD OF THE INJURY

• Severity Correlation:

Complications such as spasticity 

are common with higher-

volume/severe brain injuries
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PATHOPHYSIOLOGY OF SPASTICITY

• Absence of an UMN ( cortical )  

inhibitory control on spinal reflex

• Hyperactive stretch reflexes mediated by 

muscle spindle stretch receptors

• Decreased threshold of alpha lower 

motor neuron

• Presence of contributory factors for 

spasticity
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SPINAL VS SUPRA SPINAL EFFECTS
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UPPER LIMB SPASTICITY – FLEXOR INVOLVEMENT 
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LOWER LIMB SPASTICITY- EXTENSOR 
INVOLVEMENT 
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ASSESSMENT: MODIFIED ASHWORTH SCALE (MAS)  

• The patient should be instructed to relax

• Place the patient in a supine position

• If testing a muscle that primarily flexes a 
joint, place the joint in a maximally 
flexed position and move to a position of 
maximal extension 

• If testing a muscle that primarily extends 
a joint, place the joint in a maximally      
extended position and move to a 
position of maximal flexion 
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ASSESSMENT: MODIFIED TARDIEU SCALE 
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R2 - R1



OFFICIAL: Sensitive



OFFICIAL: Sensitive

ASSESSMENT  

A GUIDE TO THE MODIFIED TARDIEU SCALE
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GOAL ASSESSMENT AND DOCUMENTATION
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POSITIVE AND NEGATIVE FEATURES 
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SPASTICITY MANAGEMENT: MULTI MODAL APPROACH

• Physical therapy 

• Pharmacological management (Central vs focal)

• Surgery - tendon release, tendon transfer, arthrodesis

• Intrathecal therapies
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MANAGING SPASTICITY  

• Multi Modal Approach with Physiotherapy and Occupational therapy 

interventions 

• Patient and care giver centred goals and education

• Does the patient have the ability to participate in therapy 

• Does the patient need focal interventions i.e. Botulinum toxin

• Will treatment disrupt current functional status 

• Define functional objectives for treatment (Improving gait, hand 

function, perineal hygiene, ease of care, decease painful spasms)
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FOCAL SPASTICITY-: BOTULINUM TOXIN A  
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IMPORTANCE OF THERAPEUTIC NERVE BLOCKS 
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INJECT UNDER GUIDANCE – EVIDENCE FOR USS 

GUIDED INJECTIONS
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CONSIDER MUSCLE ACTION AND BIOMECHANICS

WHEN INJECTING
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SUMMARY  

• Velocity dependent increase in muscle tone and hyper excitable stretch 

reflexes 

• Spasticity can be useful for ambulation

• Objective assessment: Modified Tardieu Scale

• Always tag functional goals for therapy and treatment

• Apply multi modal treatment options

• In focal spasticity: Botulinum toxin A and level of evidence

• Patient and carer education
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