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Introduction

In 1980 Merton and Morton introduced a technique
of percutaneous stimulation of the motor cortex using
electrical shocks by discharging a 0.1 wF condenser
charged up to 2000 V through two electrodes applied
to scalp regions overlying the motor strip (Merton and
Morton 1980; Merton et al. 1982).

Individual electrical pulses produced twitch-like
movements of the contralateral hemibody at a latency
compatible with the activation of the fast axons of the
corticospinal tracts and within the motor nerves (i.c.,
about 20 msec for hand and 40 msec for foot muscles).
Since then, a large number of commercially available
stimulators capable of delivering electric shocks of
several hundred volts with a programmable rise and
decay time constant in the range of 20-100 usec have
been introduced in clinical practice and the technigues
for non-invasive brain and spinal roots stimulation
have provided new impetus to clinical neurophysiology
in modern medicine.

Stimulus morphology — mainly for the duration of
the rise time which should optimally be 50 usec or less
— is important in order to overcome the resistance of
the skull bones to current penetration. The orientation
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of the stimulating fields with respect to the excitable
elements (the corticospinal tract neurons and fibers
within and from the motor area) have been analyzed in
relation to the anisotropic properties of the grey and
white matter of the brain (Ranck 1975; Rossini et al.
1985a, 1987a,b). This point is of paramount importance
and remains valid also for magnetic stimulation; thus,
an orientation yielding a major component of current
flow parallel to the long axis of the corticospinal axon
excites it much more readily than one yielding current
flow transversely across the axon.

Electrical stimulation

Different methods for transcranial stimulation (TCS)
with electrical impulses have been proposed. Briefly,
they include:

— Bifocal TCS with two electrodes, the cathode on the
scalp vertex and the anode over the motor area
(Merton and Morton 1980; Merton et al. 1982).

— Unifocal TCS consisting of a pericranial cathode
represented by a ring of interconnected electrodes
pitted against a single anode placed on the appropri-
ate scalp area. In this montage to balance the distri-
bution of the skin/electrode impedance all around
the head is of paramount importance (Hassan et al.
1985; Rossini et al. 1987b).

As previously observed in animal models, it has
been found also in humans that anodal TCS electrical






