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Historically, the idea of electric stimulation for medical

application dates back almost 2000 years. At that time, the

roman physician Scribronius Largus reported the potential

therapeutic effects of electric stimulation demonstrating a

symptom reduction of headache and gout after contact with

the electric torpedo fish (lat. torpedo nobiliana), as reported

in his Compositiones Medicinae: ‘‘Capitis dolorem quamvis

veterem et intolerabilem protinus tollit et in perpetuum

remediat torpedo nigra viva inposita eo loco, qui in dolore

est, donec desinat dolor et obstupescat ea pars’’ (Sconocchia

1983; Tsoucalas et al. 2014). The first report of torpedo

treatment in depression stems fromAvicenna, who described

beneficial effects also in melancholia (Leibowitz 1957).

Today, a tremendous variety of both pharmacological

and psychotherapeutic interventions are available for the

treatment of major depression, which all have proven safe

and effective according to the clinical studies. However, up

to one-third of patients do not respond to medication or

psychotherapy (Rush et al. 2006). In these cases, electro-

convulsive therapy (ECT), originally introduced by Cerletti

and Bini (1938), as the first neurostimulation approach in

psychiatry, is considered the treatment of choice according

to the current treatment guidelines (Bauer et al. 2013).

As future developments of neurostimulation techniques

should be a major goal in psychiatry and neuroscience, this

special issue of the Journal of Neural Transmission is

dedicated to the current progressions and future perspec-

tives of neurostimulation across psychiatric disorders.

Originally introduced by Barker et al. (1985), transcranial

magnetic stimulation in its repetitive form (rTMS) has been

studied for major depression and other psychiatric disorders

for more than 20 years now. After the groundbreaking report

on the beneficial effect of rTMSof the dorsolateral prefrontal

cortex in major depression, a large variety of studies have

focused on therapeutic efficacy, stimulation parameters, and

application forms (Pascual-Leone et al. 1996).

In contrast to major depression, so far, only a few

studies have been carried out in anxiety disorders. In this

issue, in a large sample of healthy subjects, Vennewald

et al. (this issue) investigated the potential influence of

rTMS on acoustic startle response, which has been con-

sidered as a potential endophenotype of anxiety. Main-

berger et al. (this issue) demonstrate the potential value of

TMS as a non-invasive method for the evaluation of

synaptic plasticity in patients with RASopathies.

Magnetic seizure therapy (MST) represents a new

intervention employing the convulsive effects of supra-

threshold rTMS under anesthesia (Kayser et al. 2015). An

overview of clinical and technical aspects of this procedure

is provided by Engel and Kayser (this issue) reviewing

advantages and disadvantages, rationale, and the current
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treatment procedure. Beyond major depression, there has

also been research activity in the field of tinnitus using

combined rTMS and relaxation techniques in a sample of

chronic tinnitus patients (Kreutzer et al. this issue).

In contrast to rTMS, transcranial direct current stimu-

lation (tDCS) intends to induce neuromodulatory changes

in cortical activity when applying weak electric currents.

According to a recent meta-analysis, the effect size of

tDCS for depression is comparable with rTMS and drug

treatment in primary care (Brunoni et al. 2016). Interest-

ingly, tDCS has also been shown to exert pro-cognitive

effects according to a meta-analysis by Dedoncker et al.

(this issue). Moreover, the positive effects also on cue

reactivity have been observed in a sample of alcohol

dependent patients after bilateral tDCS according to

Wietschorke et al. (this issue). Nakamura-Palacios et al.

(this issue) found that this bilateral tDCS stimulation for

5 days reduced cue-induced activity in the ventral medial

prefrontal cortex in alcohol-dependent patients. Finally, a

study by Vierheilig et al. (this issue) demonstrates

increased attention to visual target stimulation after tDCS.

Transcranial alternating current stimulation (tACS)

exerts bidirectional current flow at a specific frequency

between the electrodes in contrast to the unidirectional

current delivered by tDCS (Helfrich et al. 2014). Using this

technique, Hoy et al. (this issue) investigated patients with

schizophrenia using a two-back working memory task

showing differences in the outcome comparing tDCS and

tACS. Improvement of negative symptoms in treatment

resistant schizophrenia has been found in an open label

study by Kallel et al. (this issue). Finally, Palm et al. (this

issue) give an overview on the potential value of tDCS in

children and adolescents.

In the light of the high prevalence and high economic

burden of psychiatric disorders (Wittchen et al. 2011) as

well as the high rates of non-responders to the current

treatment strategies, investigation and development of

neurostimulation techniques should be a major target for

both researchers and clinicians. The increasing number of

publications in the field might be an indicator of the

enormous potential of these techniques and reflects the

growing interest in establishing these approaches as save,

effective, and rapid acting strategies in the standard treat-

ment of psychiatric disorders.
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