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UL spasticity

Hefter et al, 2012
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Spasticity: definition
The involuntary muscle hyperactivity can consist of various forms of muscle
hyperactivity: 

qspasticity sensu strictu: involuntary muscle hyperactivity triggered by 
rapid passive joint movements

qrigidity: involuntary muscle hyperactivity triggered by slow passive joint 
movements

qdystonia: spontaneous involuntary muscle hyperactivity

qspasms: complex involuntary movements usually triggered by sensory or 
acoustic stimuli. 

qcomplications: contractures, pain

Dressler et al, J Neurol 2018
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Simpson DM et al, Neurology 2016
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qNo significant difference in achievement of improved arm function
(Action Research Arm Test) at 1 month (intervention group: 42 of 167 
[25.1%], control group 30 of 154 [19.5%]; P 0.232). 

qSignificant differences in favor of the intervention group were seen
in muscle tone at 1 month; upper limb strength at 3 months; basic
arm functional tasks (hand hygiene, facilitation of dressing) at 1, 3, 
and 12 months; and pain at 12 months. 
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Overall, the study by Gracies and colleagues shows that
an injection of abotulinumtoxinA is safe to apply and 
results in significantly reduced muscle tone for up to 3 
months after stroke or traumatic brain injury. 

However, whether Botulinum toxin A injections are useful
for improving upper limb capacity remains unsolved. 
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Il problema della misura
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Cos’è la “funzione attiva”?

Michelangelo Buonarroti, 1508-1512

Jac Jacobsen, 1937
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Oatis CA, 2009 
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Il “problema” spasticità
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Davidowitz I et al, NNR 2019

qGreater co-contraction occurred in 
patients with brain injury compared
with controls. 

qIn contrast to spasticity, strong 
associations were found between the 
co-contraction index, the limitation of 
active elbow extension, the Fugl-Meyer
Assessment, and the Action Research
Arm Test. 
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La prognosi funzionale 

Stinear et al, 2017
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Somatosensory deficit

Motor impairment

qWith severe baseline weakness in a majority of subjects, it is not
surprising that botulinum toxin injections that block neuromuscular
transmission and cause selective muscle weakening did not improve
active functional movement as measured by the ARAT. 

qSignificantly more abobotulinumtoxinA patients had improvement
in subject-reported daily tasks, like opening the palm for cleaning and 
cutting nails and putting an arm through a coat sleeve. 

qThese findings indicate that different measures give us different
information about the effectiveness of interventions on upper limb
function and pose the question, which measures are best for 
measuring changes in upper limb spasticity after stroke? 
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Gracies et al, Muscle & Nerve 2018
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qBecause functional improvement was the primary outcome of this
trial, inaccurate placement of toxin combined with suboptimal dosing
of limited numbers of muscles may explain why the intervention
group did not show improvement in ARAT relative to controls. 
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qMuscle selection and botulinum toxin-A dosage were not
significantly associated with spasticity severity or with patient-
identified goals. 

qBetween-site differences in injection practices suggested that
injector beliefs, rather than patient characteristics, were the 
dominant feature driving botulinum toxin-A injection strategy for 
post-stroke upper limb spasticity. 

qThis result looks into the “black box” of reha- bilitation, revealing
signi cant variation in injector beliefs
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Take home messages
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Take home messages
qIn view of this complexity, it is not surprising that a treatment to 
counteract the hyperexcitability component of spasticity does not
automatically result in improved upper limb function. 

qThere is increasing evidence that the effects of botulinum toxin A 
injections can be maximised by a team of health professionals such as
nurses, physical and occupational therapists, and orthotists,  who
collectively aim to improve upper limb capacity, improve basic upper
limb activities such as hand hygiene and dressing ability, or reduce 
deformity and pain after stroke or traumatic brain injury. 
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Take home messages -2
qStudies are needed to establish how changes in the neuronal
component of spasticity interact longitudinally with the progressive 
biomechanical changes in different phenotypes after stroke or 
traumatic brain injury. 

qTrials are needed in which the accompanying biomechanical
changes, including muscle shortening and contractures, are 
prevented with botulinum toxin A injections at an early stage after
brain injury. 

qThird, the assumed association between reducing muscle tone and 
meaningful gains in task performance of the upper paretic limb is still
poorly understood and seldom adequately investigated. 
Biomechanical and neurophysiological measurements, preferably
done during meaningful tasks, are needed to investigate this
association. 
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