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What is spasticity?

« Motor disorder, characterized by a velocity-dependent

increase in tonic stretch reflexes (muscle tone) with

exaggerated tendon jerks, resulting from hyper-

excitability of the stretch reflex as one component of the

upper motor neuron (UMN) syndrome » (Lance, 1980)

• No consensus on definition

• Commonly accepted notions of increased tonus 
and velocity-dependent hyperreflexia



Clinical entities (UMN)

 Spasticity

 Spastic Dystonia

 Spastic co-contractions



Physiopathology

A vicious circle

Martens et al., Coma and Disorders of Consciousness, 2018



Affected muscles

• Upper limb: shoulder internal rotators and adductors, 

elbow flexors, wrist pronators and flexors, hand

intrinsic muscles

• Lower limb: hip internal rotators and adductors, knee

extensors, ankle flexors (equinovarus spastic 

deformity)

Thibaut et al., Brain Injury, 2013



2 schemas 

n=52

• Decortication

• Decerebration



Complications after brain injury

Nakase-Richardson et al., APM&R, 2013



Prevalence in DOC

• Between 57 and 89%

• Study 1: 61.5% suffer from severe spasticity (MAS ≥3) 

– negative correlation with frequency of PT 

– positive correlation with chronicity and pain

N=255

Martens et al., Brain Sciences, 2017



How to evaluate?

• Most commonly: Modified Ashworth Scale

Bohannon & Smith, Physical Therapy, 1987



How to evaluate?

• Most commonly: Modified Tardieu Scale

Tardieu and al., Rev. Neurol., 1954



How to evaluate?

• Other: Pendulum Test, King’s Hypertonicity Scale, 

Tone Assessment Scale

Gregson et al., APM&R, 1999



How to evaluate?

• EMG assessment: Hmax/Mmax

• Poor correlation with MAS in DOC patients 

(subcortical lesions)

Martens et al., Clinical Neurophysiology, In Press



How to treat?

• Non-pharmacological treatment: physical therapy, 

orthoses, TENS

• Pharmacological agents: Diazepam, Clonazepam, 

Gabapentin, Baclofen, Tizanidine, Dantrolene, 

Phenol, Botox, ITB

• Surgical interventions: tenotomy, neurotomy…

• What about DOC ?



Review of interventions

Martens et al., Brain Sciences, 2017



Review of interventions

Martens et al., Brain Sciences, 2017

CATS= Cortical Activation by Thalamic

Stimulation

ITB= Intrathecal Baclofen Pump

PMS= Passive Muscle Stretch



Soft splints

• 17 patients – MAS, Tardieu, ROM 

fingers/wrist/elbow + hand opening

Thibaut et al., Brain Injury, 2015



Soft splints: Results

• Spasticity decreases after stretching and splinting

• Hand opening improves after splinting

• Effects transient

Thibaut et al., Brain Injury, 2015



Soft splints: Next Steps

• Long term study

• 3 weeks 

• Compare DOC vs. stroke

• Tolerability?

• Effects on tone? Pain? QoL?



Conclusions

 Spasticity = common motor disorder affecting muscle tone

 Concerns a high proportion of patients with DOC

 Likely to cause pain

 How to approach:

1) Identify (scales) 

2) Treat: PT (stretching), OT (positioning, splinting/casting)

3) Soft splints: valuable adjuvant to treatment

4) Follow-up
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