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The level of consciousness is nommally assessed from the ability of a subject to interact with the surrounding envirenment and communicate. Transcranial magnetic stimulation combined with
electroencephalography (TMS/EEG ) has been recently proposed to derive objecfive measures of the level of consciousness, in physiological and pathological conditions. Here we tested the reliability of
the algorithmic complexity of TMS-evoked potentials (Perturbational Complexity Index - PC1) in a large sample of chronic patients with severe brain injury.

Sixty chronic in-patients (22 vegelative stale ? V5, 25 minimally conscious stale 7 MCS, 13 conscious siate - C3) were evaluated with the Coma Recovery Scale-Revised (CRS3-R). PCI was computed
for all TMS/EEG sessions and compared with clinical assessment

The CRS-R score was significantly lower in V5 group as compared to MCS and CS groups. PCl comrecily disciminated between VS and MCS/CS conditions at the single-pafient level. in three VS
patients the PCI was higher than expected: in the following months these pafients evolved toward the MCS condifion.

PCl is a promising tool to discriminate VWS and MCS/CS conditions, who are difficult to evaluaie in chronic patients because of a progressive decline of residual sensory and motor abilities. Future
studies should involve larger populations to provide a comprehensive validation of PCI for the evaluation of consciousness in chronic patients. Moreover, it would be interesting to compare and
irtegraile TMS/EEG results with other brain functional assessmenis, e.g. event-relaled potenfials, functional tic imaging.
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Functional deﬁclt following cereblal stroke are primarily caused by the irreversible loss of brain tissue. Huwever they may also result llum the remote dysfunction of slruuturally preserved cortical areas.
The pl g this (including local changes in corfical and long-range ') are still poorly understos

Here we aim al assessing local cortical excitability in unilateral stroke using a combination of navigated transcranial magnetic sfimulation and high-density eleciroencephalography (TMS/EEG)
Specifically, we performed TMS/EEG measurements in a group of ten awake patients affected by unilateral stroke and targeted, for each patient, one cortical area (either frontal or parietal) within the
affected hemisphere as well as the healthy homotopic contralateral site.

In all patients, the sfimulation of the healthy hemisphere was characterized by a complex, long-lasting EEG response similar to those obtained in healthy control subjects. On the other hand, when
applied over the affected hemisphere within the same pafient, TMS invariably evoked a high-amplitude, posifive-negative EEG response (Fig. 1) closely resembling those obtained during NREM sleep
and general anesthesia

This similarity suggests that focal brain injury may locally affect corfical excitability through similar neurophysiological mechanisms (i.e. corfical bistability). This is relevant since while anatomical lesions
and disconnections cannot be reversed, it may still be possible to modulate infrinsic neurenal/network properties thus promoting functional recovery.

Fig.1: Parel A shows the structural MR images A B TMS (130 Vim)
acquired in a patient with unilateral, right-sided T

ischaemic stroke (orange arrows). By means of
navigated, singhe pulse TMS, two cortical sites

were stimulated: the medial portion of the right
{lesion side) postcentral gyrus (orange circle on the
grey cortical map) and the left (healthy side)
homotopic site (red circle on the grey cortical map).
Panel B shows the TMS-evoked EEG response:
recarded at the chanmnels under the stimulator

for both the left sided {red circle} and the right
sided {orange circle) stimulation targets.

Note that the EEG response of the healthy
hemisphere was characterized by a complex,
long-lasting EEG response (upper and lower

TS (0 e

boundaries of the light red reclangles indicate th tistical sic ith a baseline bootstrap method, p<0.01)
similar to those obtained mhulw,.amnmnmlwb.m: On lheo:im mmj when applied over the aﬁmed hamsphere within
the same patient, TMS evoked a high-amplitude, ps response closely

sheep and g | anesthesia ini et al., s:nmemos elli et al., PNAS 2010).
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