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At the beginning of the millenium, not many neuroscientists and even less patient 
treating doctors could have predicted such a massive development in the field of non-
invasive brain stimulation—otherwise known as “NIBS”—which became an innova-
tive tool for neurophysiologic research, psychological and cognitive investigation, 
and, ultimately, clinical treatment of a wide spectrum of neuropsychiatric conditions. 
Indeed, transcranial magnetic stimulation (TMS) and transcranial direct current stim-
ulation (tDCS)—the main NIBS techniques—have become the mainstay of transla-
tional neuroscience as research tools for understanding cognitive and behavioral 
states. In addition, their efficacy has been acknowledged within guideline- 
recommended algorithms for the treatment of different neurological conditions and 
psychiatric disorders [1–3].

There are many reasons regarding the unprecedented growth of preclinical and 
clinical investigation with NIBS techniques. One of these is represented by their 
accessibility and possibility to be associated with other research methodologies and 
clinical devices, including structural and functional neuroimaging, electroencepha-
lography, genetics, and epigenetics investigation. This has permitted our increased 
understanding of the network activity underlying both healthy human brain 
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functions as well as connectivity changes associated with dysfunctional states char-
acterizing neuropsychiatric disorders.

On the other hand, as the acronym “NIBS” literally indicates, TMS and tDCS 
are considered safe and well-tolerated interventions for the investigation of neu-
rophysiology, cognitive, affective, and other behavioral domains in healthy con-
trols, as well as for the treatment of patients affected by different neuropsychiatric 
disorders. Indeed, the use of NIBS in neuroscience research not only allows us to 
investigate cortical excitability, cerebral connectivity, and neuroplasticity [4, 5] 
but, in relation to the clinical use of NIBS as therapeutic interventions, TMS and 
tDCS are considered by many clinicians and patients better tolerated than many 
psychotropic drugs, in light of their lack of systemic side-effects, including weight 
gain and sexual dysfunctions, which are often responsible for poor therapy com-
pliance and treatment withdrawal in medicated patients. The favorable safety and 
tolerability profile of NIBS, however, is not to be claimed at the expense of the 
clinical efficacy of these interventions. For instance, since 2008, the American 
F.D.A. approved four different TMS devices for the treatment of Major Depressive 
Disorder with poor response to standard antidepressants. Lastly, NIBS techniques 
may also serve as adjuvants to support therapeutic activities across various disci-
plines, including re-learning or rehabilitative approaches, with encouraging 
results from field studies.

On this basis, the present book was conceived as a compendium of the latest 
acquisitions in the evolving field of NIBS, through the valuable contributions of a 
series of international experts in the areas of brain stimulation and neurophysiology, 
clinical psychology, neurology, and psychiatry. Across three sections, respectively, 
focused on (1) basic mechanisms of actions and rationale for the application of 
NIBS techniques in clinical neuroscience; (2) efficacy and safety of TMS; and (3) 
tDCS for the investigation and treatment of neuropsychiatric conditions and behav-
ioral alterations, we sought to present a comprehensive and updated state of the art 
for NIBS in the aforementioned fields.

Because the unprecedented development of NIBS opened new ways for neuro-
science by allowing researchers to validate their correlational theories through the 
direct manipulation of brain function for the first time [6], and for clinicians to 
safely approach difficult-to-treat conditions, we firmly believe that it deserves a 
place of priority in the modern education and wealth of knowledge of neuropsychia-
trists, neurophysiologists, clinical psychologists, and other professionals involved 
in the study of neural mechanisms underlying emotions, cognition, and behavioral 
alterations.

Whether NIBS research in clinical neuroscience will contribute to the identifica-
tion of biomarkers for specific diseases in the future still represents one of the great-
est challenges; however, clinicians are currently focusing their efforts in identifying 
the best candidates and predictors of response to TMS and tDCS, optimizing stimu-
lation parameters and anatomical targets. Notably, we have already been noticing 
the use of NIBS as therapeutic interventions for conditions that have been tradition-
ally considered poor targets for psychotropic medications like, for instance, addic-
tive behaviors and eating disorders with remarkable results [7].
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Under these premises, we hope the present book will succeed in representing 
the uniqueness of NIBS as a translational research tool in clinical neuroscience 
through the peculiar capacity of TMS and tDCS to embrace different clinical and 
preclinical disciplines advancing their mutual understanding of brain functioning 
and alterations.
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