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Involuntary muscle hyperactivity

in the presence of central paresis



Spasticity: causes



Spasticity: definition

The involuntary muscle hyperactivity can consist of various forms of muscle hyperactivity: 

• spasticity sensu strictu: involuntary muscle hyperactivity triggered by rapid passive joint 

movements

• rigidity: involuntary muscle hyperactivity triggered by slow passive joint movements

• dystonia: spontaneous involuntary muscle hyperactivity

• spasms: complex involuntary movements usually triggered by sensory or acoustic

stimuli. 

• complications: contractures, pain

Dressler et al, J Neurol 2018
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Burke et al, Neurology 2013

Pathophysiology of spasticity





Spasticità e dolore



Spasticità e dolore

❑ Meccanismo fisiopatologico non del tutto chiarito

❑ “Mixed pain syndrome”

❑ Dolore neuropatico (possibile)

❑ Dolore nocicettivo (overuse, danno tissutale, possibile presenza di ischemia 
muscolare)

Paolucci et al, EJPRM 2016









Spasticità e dolore nell’ictus
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Spasticità e dolore nelle PCI
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❑ Mean total dose of 165.7 +/- 108.2 [30-400] units (Botox) per treatment session in a 

mean 3.4 +/- 1.5 muscles.

❑ 55/60 experienced improvement in pain after 6 week-follow up period

❑ The effects were comparable in acute (n = 17) and chronic (n = 43) spasticity 





Simpson et al, Neurology 2016



Simpson et al, Neurology 2016



BoNT-A e analgesia

❑ Inizialmente effetto analgesico correlato alla riduzione della contrazione 

muscolare (effetto presinaptico)

❑ Successive osservazioni di una significativa riduzione del dolore in CD 

indipendente dalla riduzione dei fenomeni distonici

❑ Effetto diretto ?

Jankovic e Schwartz, 1990

Freund e Schwarz, 2003

Sycha et al, 2004





Matak et al, 2019









BoNT-A and pain reduction in CP

❑Highly significant effect of extra-articular BoNT-A in non-ambulatory CCP

❑Reduction in muscle tone

❑Reduction of mechanical stimulus to the pain afferent system in the soft 

tissues surrounding the hip joint

❑Reduction of compression on the blood vessels and nerves (nociceptive 

stimulus)

❑Direct peripheral analgesic and anti-inflammatory activity 

Lundy et al, Dev. Med. Child Neurol. 2009, 51, 705–710 









Spasticità generalizzata
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ITB pump















❑ Componenti statiche prevalenti

❑ Situazione clinica “stabilizzata”



Genet et al, 2018



Conclusioni 

❑ La presenza di spasticità è frequentemente associata alla presenza di 
dolore

❑ “Mixed pain syndrome”

❑ Trattamento della spasticità può essere correlato a riduzione della 
sintomatologia algica



❑ Necessità di corretto inquadramento diagnostico e fisiopatologico 

❑ Utilizzo delle opzioni terapeutiche più indicate (anche in combinazione) 

Conclusioni -2 
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