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Non-invasive brain stimulation: the next frontier in psychiatry
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Psychiatry has made substantial progress in the under-
standing of mental disorders and in integrating multiple
approaches into psychiatric therapy. Currently, we have spe-
cific treatments available to ameliorate affective disorders,
anxiety disorders, psychoses, and substance use disorders.
Despite this encouraging development, a substantial pro-
portion of patients still fail to achieve remission and still
continue to suffer from symptoms. Others may experience
a poor balance between effective treatment and side effects.

Non-invasive brain stimulation techniques such as elec-
troconvulsive therapy (ECT) have been part of the psy-
chiatry tool kit for decades. In the past two decades, novel
non-invasive methods have entered the clinical routine. For
example, the use of repetitive transcranial magnetic stim-
ulation (rTMS) or direct current stimulation (tDCS) have
become widely available [1, 2]. Even though ECT is still
more commonly used than rTMS, numbers of the novel
applications are increasing.

The use of novel brain stimulation techniques bears
several promises to the field of psychiatry. First, it can be
administered as monotherapy or as an augmentation of
ongoing medication or psychotherapy. Thus, we can treat
patients who are reluctant to use classic psychiatric therapy
options and at the same time offer a number of additional
treatment choices to patients. This is a major improvement
and extension of the repertoire of psychiatrists. Examples
are the use of tDCS to improve decision making in gambling
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disorders or for acute depression [3, 4], the use of doubled-
dosed rTMS treatment to alleviate obsessive compulsive
disorder (OCD) symptoms [5]. Second, brain stimulation
allows for novel combinations of treatments. Researchers
are currently exploring the opportunities to use rTMS and
tDCS before or during psychotherapy sessions in depres-
sion, OCD or posttraumatic stress disorder (PTSD) [6].
This mode of action extends simple augmentation of one
treatment by a second one; brain stimulation might be used
to specifically accelerate training effects in psychotherapy.
Finally, the development of brain stimulation techniques
urges scientists to focus on the pathobiology of mental dis-
orders. These novel treatments are grounded in knowledge
on the pathophysiology of symptoms such as auditory verbal
hallucinations, tinnitus, pain, or psychomotor slowing [7].
Further developments will require the test of brain stimula-
tion effects on neurophysiology, the optimal dosing, protocol
design, and perhaps the identification of the ideal candidate
patients for brain stimulation [8], also for FDA approved
rTMS applications for depression [9]. Thus, neuroscience
efforts are brought back into the clinical practice. In sum,
brain stimulation offers multiple benefits to psychiatry push-
ing the boundaries of psychiatric therapy. Adding novel
treatments, improving current psychotherapy, and focusing
on problematic behaviors instead of diagnostic categories,
will lead to persistent changes in the field.

Currently, we are experiencing an exciting parallel stream
of exploration and confirmation, when many groups test new
protocols or indications, while others already run confirma-
tory randomized controlled trials to accelerate implementa-
tion of the novel techniques into clinical routine. Examples
are the use of transcranial magnetic stimulation in the treat-
ment of auditory hallucinations or depression [10]. This spe-
cial issue is devoted to showcase the use of brain stimula-
tion in psychiatry. We have aggregated articles on the use of
ECT, rTMS, tDCS, and transcranial alternating current stim-
ulation (tACS). Topics cover eating disorders, depression,
obsessive compulsive disorder, PTSD, schizophrenia and the
effects of brain stimulation on cerebral metabolism or con-
nectivity. We hope that readers will enjoy the selection of
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articles on non-invasive brain stimulation techniques, keep-
ing in mind that this issue contains no report on promising
invasive methods, such as vagus nerve stimulation and deep
brain stimulation. In sum, this special issue will introduce
some of the current discussions on brain stimulation, which
is likely to be the next frontier in psychiatry.
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