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For more than half a century, clinical neurophysiology
has pursued better understanding of neural mechanisms of
motor control. One of the main milestones in this domain
was the discovery of neurophysiological activities of various
cortical regions related to action preparation prior to move-
ment. This includes the recording of anticipatory slow waves
preceding movements, such as the Contingent Negative Vari-
ation (CNV), described by Walter et al. in 1964 [22] and
the Bereitschafts potential (BP), described by Kornhuber and
Deecke in 1964—1965 [11]. It also includes the development
of power measurements of scalp electroencephalogram
(EEG) with the characterization of event-related desyn-
chronization preceding voluntary self-paced movement by
Pfurtscheller and Aranibar in 1977—1979 [18,19]. In a differ-
ent domain, brain mechanisms of sensorimotor integration
were appraised by neurophysiological recordings of long
latency reflexes to muscle stretch by Marsden et al. in
1973 [14,15], for example. Thus, techniques of clinical neu-
rophysiology made tremendous progress in understanding
various types of movement disorders, such as myoclonus
with the help of jerk-locked back averaging EEG recordings
[21], spasticity with conditioned H-reflex studies [20], or,
in Parkinson’s disease, EEG-EMG corticomuscular coherence
[17]. However, a major step was the development of nonin-
vasive methods of stimulating the motor cortex, first using
high-voltage transcranial electrical stimulation by Merton
and Morton in 1980 [16] and then using transcranial magnetic
stimulation (TMS) by Barker et al. in 1985 [3].
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All these aspects of clinical neurophysiology which aim
at understanding motor control were addressed in the sym-
posium ‘‘Neurophysiology of Movement: from Preparation
to Action’’ held in Paris-Vincennes on June 26, 2017 dur-
ing the 2nd *‘Journées de Neurophysiologie Clinique’’ (JNC).
The main communications of this symposium are reported
in this special issue of Neurophysiologie Clinique/Clinical
Neurophysiology.

Here, Allart et al. [2] provide evidence of the major
contribution of TMS techniques (virtual lesion, paired pulses)
in assessing functional brain connectivity related to motor
control, and particularly in demonstrating the crucial role
of parietal connections to ventral premotor cortex in the
modulation of M1. Other articles address the question of
impact of physical exercise (Devanne and Allart [8]) or
stroke (Birchenall et al. [4]) on motor cortex plasticity, also
assessed by various TMS techniques. More therapeutic or
rehabilitation aspects are the topic of the articles written by
Calmels [5] on Jeannerod’s motor simulation theory, Jeunet
et al. [10] on EEG neurofeedback strategies based on the
sensorimotor rhythms, and Lefaucheur [12], with the dis-
turbing subject of misappropriation of transcranial direct
current stimulation, an interventional neurophysiological
technique, for doping purposes.

Methods of gait and posture measurements are have
become increasingly integrated within the scope of the
sensorimotor neurophysiological field. New physiological
biomarkers of postural control are now available to char-
acterize gait and balance disorders in Parkinson’s disease
(Chastan and Decker [6]) or multiple sclerosis (Decavel and
Sagawa Jr [7]). Relationships between posture and emotion
(Lelard et al. [13]) and action and attention (Grandjean
et al. [9]) were also addressed in this symposium. Thus,
in the field of motor and postural control, clinical neu-
rophysiology displays all its variety and strong potential
for understanding mechanisms, just as or better than
brain imaging methods [1], providing biomarkers, and even
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contributing to the development of new therapeutic strate-
gies. Our discipline has been at the forefront of research
for more than half a century and this is certainly not the
end of the road for this neurophysiological ‘‘motor quest’’.
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