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Title: 
Mirror movements as marker of cognitive and cerebral (dys)function 
 
Abstract: 
Most activities of daily living require unimanual or bimanual coordinated movements. 
Symmetrical bimanual movements represent the default coordinative mode of the 
central nervous system and can interfere with the ability to perform complex hand 
skills (Swinnen, 2002). One manifestation of symmetry refers to mirror movements 
(MM) that are involuntary contractions occurring in homologous muscles 
contralateral to voluntary movements, particularly in the distal upper limb muscles 
(Carson, 2005). The production of unimanual or complex asymmetric bimanual 
activities require inhibiting MM (Tallet et al., 2009; 2010). Hence, inhibition of MM 
is crucial to perform or learn unimanual and complex asymmetric bimanual 
activities. Inhibition processes improve progressively during child development, as 
the central nervous system matures, hence leading to decrease of MM. However, MM 
can persist or reappear in aging or troubles, hence leading to alteration of unimanual 
and asymmetric bimanual activities (Tallet et al., 2013; Sallard et al., 2016; Blais et 
al., 2017; Martin et al., 2017; Tisseyre et al., 2018). Given that MM is the behavioral 
manifestation of the cerebral functioning, we will see that the excessive production 
of MM reflects a lack of inhibition and attention and alerts of possible cerebral 
disconnection. On this basis, cognitive-motor training or rehabilitation focused on 
executive control could help inhibiting MM. Other interventions such biofeedback or 
neurofeedback could also be appropriate to evaluate and inhibit MM via real-time 
visualization of EMG or EEG signals. 
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