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Abstract

Neurostimulation techniques have been around for many years, but have become a focus of research and therapy
in recent years. Potential applications for brain and neurostimulation range from spinal cord stimulation to cochlear
and bionic eye implantation, but there are signifcant diferences in the clinical suitability of these diferent applications.
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Introduction

Electrical high-frequency deep brain stimulation (DBS) has been
developed as an alternative treatment option for several neurological
disorders. However, as surgical procedures, techniques, and safety
measures have advanced, the use of DBS has expanded beyond
therapeutic to research purposes. e exact mechanism of action
is not yet fully understood, but the results of ongoing research and
clinical studies are encouraging. DBS has been used to treat essential
tremor since 1997, Parkinson's disease (PD) since 2002, and dystonia
since 2003. It is also used to treat various conditions, including major
depression. e therapeutic e cacy of DBS in PD is well established,
but in other diseases such as epilepsy, the results are unclear and
equivocal. s article is a brief review of the literature with a focus
on Parkinson's disease, epilepsy, and obsessive-compulsive disorder
(OCD).

Perhaps the ancient Romans and Greeks were the rst to document
the e ects of electrical impulses on the nervous system. e same
species was named by the Greek Narke for stunning its prey. Doctor
Claudius. Scribonius Largus, AD 47, treated headaches with living rays.

e same method was later used for hemorrhoids, gout, depression,
and epilepsy. Avicenna (AD 980-1037) stated that the brain is not as
homogeneous as was thought (Shara andi, 1997), but the observations
and subsequent experiments of the German neurologist Edward Hitzig
in 1864 provided a breakthrough opened. Anatomist Fritsch applied
electrical impulses to the exposed cerebral cortex of dogs without
anesthesia [1]. In 1874, shortly a er the new era of brain stimulation
began in Cincinnati, Bartholo electri ed a terminally ill patient
whose scalp and skull had been eroded by basal cell carcinoma.  ese
experiments worked well and induced contralateral movement. His
current DBS device has quadrupolar electrodes that are typically
inserted into the brain. Aligned extensions are passed behind the ear
and an internal pulse generator is implanted on top of or inside the
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associated with recurrent seizures. Epileptic seizures must be
repeated at least 2 times or 1 seizure with brain changes that may
increase the likelihood of future seizures. Excessive, abnormal, or
hypersynchronous neural activity in the brain causes epileptic seizures.
Worldwide he has more than 50 million people su ering from epilepsy,
mostly in developing countries. About 70% of epileptic seizures can
be controlled with medication, but for the remaining 30% medication
helps little or nothing.  erefore, surgery or DBS can be considered [6].
Electrical stimulation of the vagus nerve (VNS) is used to treat patients
with refractory epilepsy who are not amenable to surgery and who do
not bene t from medication. e mechanism of action (MoA) of VNS
in the treatment of seizure control is unclear. Vagal a erent synapses
use excitatory neurotransmitters, inhibitory neurotransmitters,
acetylcholine, and various neuropeptides. e majority of vagala erent
synapses are received by the nuclear sorus (NTS). NTS projects to
other brainstem nuclei, such as the LC and Raphe Magnus, to regulate
the release of norepinephrine and serotonin, respectively.  ese
neurotransmitters ultimately a ect the limbic, reticular, and autonomic
centers of both hemispheres. Hypothetically, a erent vagal synapses
attenuate seizure activity through modulation of neurotransmitters.

e implanted device sends electrical impulses to the cervical spine.
Intracranial and brainstem structures along the anatomical pathway
from the point of stimulation to the cortex play important roles in VNS
MoA. Includes locus coeruleus, thalamus, NTS, and limbic structures.

Obsessive Compulsive Disorder

OCD is an anxiety disorder, a brain and behavioral disorder
characterized by thoughts, discomfort, fear, anxiety, and worry,
leading to repetitive behaviors to reduce the associated anxiety. Or by a
combination of such obsessions and compulsions. Repetitive behaviors
include excessive washing and cleaning, domination, hoarding, and
preoccupation with sexual, violent, or religious thoughts. Anyway, daily
life, religious ceremonies and practices, and repetitive learning activities
are not a constraint [7, 8]. OCD is characterized by the ventral-meso-
prefrontal cortex (PFC), dorsal anterior cingulate cortex, orbitofrontal



https://n.neurology.org/content/63/10/1908
https://n.neurology.org/content/63/10/1908
https://link.springer.com/article/10.1016/j.nurt.2007.11.003
https://linkinghub.elsevier.com/retrieve/pii/S1474442209702406
https://www.mayoclinicproceedings.org/article/S0025-6196(12)65776-0/fulltext
https://www.mayoclinicproceedings.org/article/S0025-6196(12)65776-0/fulltext
https://jamanetwork.com/journals/jamaneurology/fullarticle/1107940
https://jamanetwork.com/journals/jamaneurology/fullarticle/1107940
https://jamanetwork.com/journals/jamaneurology/fullarticle/1107940
https://www.nejm.org/doi/full/10.1056/NEJMra022308
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.21723
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.21723
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.21723
https://www.thelancet.com/journals/laneur/article/PIIS1474-4422(06)70471-9/fulltext
https://www.sciencedirect.com/science/article/pii/S1631069106000369?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1631069106000369?via%3Dihub
https://onlinelibrary.wiley.com/doi/10.1111/j.0013-9580.2005.66104.x
https://onlinelibrary.wiley.com/doi/10.1111/j.0013-9580.2005.66104.x
https://onlinelibrary.wiley.com/doi/10.1111/j.0013-9580.2005.66104.x
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.21240
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.1201
https://movementdisorders.onlinelibrary.wiley.com/doi/10.1002/mds.1201
https://n.neurology.org/content/43/10/2016
https://www.epilepsybehavior.com/article/S1525-5050(09)00133-4/fulltext
https://linkinghub.elsevier.com/retrieve/pii/S0006322309014267
https://linkinghub.elsevier.com/retrieve/pii/S0006322309014267
https://linkinghub.elsevier.com/retrieve/pii/S0006322309014267
https://www.worldcat.org/title/handbook-of-epilepsy/oclc/181862774

	Title
	Abstract

