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The Application of Brain Stimulation in Psychiatric Disorders : An Overview
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Based on advances in biotechnology and neuroscience, neuromodulation is poised to gain clinical importance as a treatment modality
for psychiatric disorders. In addition to old-established electroconvulsive therapy (ECT), clinicians are expected to understand newer
forms of neurostimulation, such as deep brain stimulation (DBS), vagus nerve stimulation (VNS), repetitive transcranial magnetic stimu-
lation ({lTMYS), transcranial direct current stimulation (tDCS) and transcranial alternating current stimulation (tACS). Given the growing
interest in non-invasive neuromodulation technologies, clinicians may seek sufficient information about neuromodulation to inform
their clinical practice. A growing literature suggests that applications of non-invasive neuromodulation have evidence particularly for
indications where treatments are currently insufficient, such as drug-resistant depression. However, positive neuromodulation studies
require replication, and the precise interactions among stimulation, antidepressant medication, and psychotherapy are unknown. Fur-
ther studies of long-term safety and the impact on the developing brain are needed. Non-invasive neuromodulatory devices could enable
more individualized treatment. However, do-it-yourself (DIY) stimulation Kkits require a better understanding of the effects of more fre-
quent patterns of stimulation and raise concerns about clinical supervision, regulation, and reimbursement. Wide spread enthusiasm for
therapeutic potential of neuromodulation in clinical practice settings should be mitigated by the fact that there are still research gaps
and challenges associated with non-invasive neuromodulatory devices.
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Table 1. Summary of the brain stimulation techniques

Methods

Invasiveness

Mechanism of action

Current FDA status in psychiatry

Electroconvulsive therapy (ECT)

Deep brain stimulation (DBS)

Vagus nerve stimulation (VNS)

Repetitive transcranial
magnetic stimulation (rTMS)

Cranial electrical stimulation
(CES)

Transcranial direct current
stimulation (tDCS)

Transcranial alternating current
stimulation (tACS)

Non-invasive

Invasive

Minimally
invasive

Non-invasive

Non-invasive

Non-invasive

Non-invasive

Potent electric stimuli for inducing
therapeutic seizures and increasing
overall cortical activity

Electrodes implanted stereotactically in
some brain areas and simulated
through pulse generators.

Electrodes connected to the left vagus
nerve generate impulses further
fransmitted to subcortical areas.

Use of electromagnetic induction to
focus induced current in brain ;
repetitive TMS modulates long-term
cortical excitability.

Very low-intensity alternating current
electrical stimulation by
self-administered using
battery-powered electrical devices
is applied to the head, usually via
ear-clips or scalp electrodes.

— average intensity of 0.1-1 mA

Low-intensity direct current electrical
stimulation passes between surface
electrodes (cathode and anode)
producing either neuronal
depolarization or hyperpolarization.
— current intensity of 0.5—2 mA

Low-intensity alternating current
electrical stimulation passes between
surface electrodes (cathode and
anode) modulating brain oscillation.
— average intensity of 0.25—1 mA

General approval

Humanitarian device exemption
approval

General approval

General approval

General approval

No FDA approved indication

No FDA approved indication

FDA : Food and Drug Administration
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